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AMOCO MINERALS AUSTRALIA COMPANY

EXPLORATION LICENCE 633

PARAGON BORE, SOUTH AUSTRALIA

REPORT FOR FIRST QUARTER, ENDING AUGUST 26, 1980

1. INTRODUCTION

Exploration Licence 633 covers 664 square kilometers in the
Paragon Bore area, 80 kilometers west of Coober Pedy in the
far north of South Australia. The expenditure commitment
for twelve months is $25,000.

Amoco acquired the Licence primarily to investigate the base
and precious metal potential of inferred Proterozoic rocks
beneath younger sedimentary cover. A number of aeromagnetic
anomalies were initial exploration targets.

2. EXPLORATION COMPLETED

2.1 Acquisition of black and white Lands Department
aerial photography and all relevant topographic,
geological and geophysical plans; study of
previous explorers' data.

2.2 A geophysical interpretation using published
regional aeromagnetic data.

2.3 A 964 line kilometer low level airborne magnetic
and radiometric survey (90 meter sensor height;
north—-south flight lines 400 metels apart)
carried out by Geoex Pty. Ltd. of Adelaide.

2.4 A surface geological examination.,

2.5 Gridding, levelling and gravity/magnetometer
surveying of seven discrete aeromagnetic
anomalies; simultaneous collection of soil
samples for mercury analysis. .

2.6 Modelling (incomplete) of all geophysical
data collected.

© e a0 2.
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3, APPROXIMATE EXPENDITURE FOR QUARTER

Salaries (research, field examination, $2,200
planning and monitoring of
geophysical surveys, modelling
of geophysical data)

Plans and Photographs 60

Field Costs (vehicle costs, fuel, cookery) 1,150

Airborne Geophysics 8,520

Gridding, Levelling and Ground Geophysics 9,518

Annual Rental in Advance 498

Administration/Overheads : 1,090
Total $23,036

4. WORK PLANNED FOR SECOND QUARTER '

4.1 Completion of geophysical modelling

4.2 Further ground geophysics

4.3 Possible percussion drilling

‘;?/Iazdm M

G.C. MILLER South Australia
Project Geologist September 23, 1980




AMOCO MINERALS AUSTRALIA COMPANY 0006

EXPLORATION LICENCE 633

PARAGON BORE, SOUTH AUSTRALTA

REPORT FOR SECOND QUARTER ENDING NOVEMBER 26, 198D

1. EXPLORATION COMPLETED

1.1 Geochemical analysis (for mercury) of soil samples collected
by Solo Geophysics and Co. during their ground geophysical
survey of the first quarter.

1.2 Gridding, levelling and gravity surveying as follows:-

1.2.1 Approximately 160 stations, at 100 or 200 meter
spacings over the aeromagnetic anomalies examined
during the first quarter; this work comprised
additions to the initial grid lines plus two infil
llnes over the main magnetlc anomaly (at Latitude
28°48" 33", Longitude 1339551 00) in the north eastern
corner of the Exploration Licence.

1.2.2 Approximately 70 stations, at 200 meter spacings, to
investigate a Bureau of Mineral Resources positive
Bouguwer grav1ty anomaly (at Latitude 29°00" 45",
Longitude 133 ®47'40") in the south western corner of
the Exploration Licence.

1.2.3 Approximately 225 stations, at 200, 500 or 1000 meter
spacings, mainly along fencelines and tracks, to in-
vestigate a large positive Bureau of Mineral Resources

Bouguer gravity anomaly in the centre of the
Exploration Licence and to link up the various areas
of detailed examination,

All gravity stations involved in this programme were optically
levelled; distances were measured by topolite or wvehicle
odometer.,

1,3 Reduction plotting and drafting of all geophysical data collected
and tying in the earlier Solo data (Solo used arbitrary height
datums for each of their survey areas). This work was incomplete
at the end of the quarter.

1.4 An evaluation of all available data by senior company personel plus
geophysical consultant G.0. Dickson, with the particular aim of
examining the advisability of pursuing a projected joint wventure
deal with Dampier Mining Company Limited.

Salaries (geophysical crew, programme design
and monitoring, data reduction, drafting,

assessment of results) 48250
|
Y pepr. OF MBES
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2. APPROXIMATE EXPENDITURE (Contd.)

2.2 TField costs (vehicle costs - including rental,
two-way radio rental, rental of survey gear,

fuel, grid and level pegs, travel and cookery) $3600

2.3 Depreciation on company owned gravity meter
and magnetometer $250
2.4 Computer costs (for partial data reduction) $250
2.5 Geochemical analysis $225
2.6 Office costs (drafting materials etc.) $50
2.7 Overheads/administration $630
TOTAL $13255

The cumulative expenditure costs for the first
and second quarter amount to $36291.

3. WORK PLANNED FOR THIRD QUARTER

Completion of geophysical data reduction, plotting of all results and
complete assessment and geophysical modelling.

Grhiten 4,007

GRAHAM MILLER
Project Geologist - South Australia

12th February 1981



AMOCO MINERALS AUSTRALIA COMPANY

EXPLORATION LICENCE 633

PARAGON BORE, SOUTH AUSTRALIA

REPORT FOR THIRD QUARTER, ENDING FEBRUARY 26th,1981.

1. WORK IN QUARTER.

This comprised the completion of geophysical (magnetic
and gravity) data reduction, plotting of all results,
tying in of the earlier solo data and drafting.

2, APPROXIMATE EXPENDITURE FOR QUARTER.

2.1. Salaries (drafting staff, geophysicist

Project Geologist). S 1725

2.2. Drafting materials. 200
2.3. Geophysical consultant (from second

guarter) 520

2.3. Overheads/Administration. 245

Total S 2690
Cumulative expenditure on Exploration Licence 633 is $38,981.

3. FUTURE WORK.

Detailing of gravity/magnetic anomalies and diamond
drilling comprising three or four 500 meter holes.

4. JOINT VENTURE.

Future work on Exploration Licence 633, and work
adjacent Exploration Licence application area DM/565/80
will be carried out in partnership with Dampier Mining
Company Limited; Dampier is the manager. When finalized,
a copy of the joint venture agreement will be lodged
with S.A.D.M.E. :

Y |

&
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Graham Miller RECEfi;
Project Geologist - South Australia a 31 Ma E%
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EXPLORATION LICENCE 633 28 SEP 1981

PARAGON BORE, SOUTH AUSTRALIA

REPORT FOR FOURTH OQUARTER ENDING MAY 26th, 1981

INTRODUCTION.

Dampier Mining Company Limited carried out surface geophysical work
on Exploration Licence 633 during the quarter under a joint venture
agreement with Amoco. A copy of the finalized agreement is not expected
to be available before the end of October. . ~—~—~

It was anticipated that all geophysical data would be presented with
this report. As, however, data igg\still being collected at the end of
the guarter, presentation of most plans will be held over until the
fifth quarterly report. A base map (plan 2092) and aeromagnetic contour
map (plan 2372) accompany this report; because of total surficial and
Cretaceous cover, no geological map has been compiled.

EXPLORATION.

Dampier carried out approximately 18 kilometgés of gridding levelling
and gravity measurepents of 100 met stations, plus magnetometer
readings at 25 met spacings. This work was over maghetic anomalies
at metric grid references '6)812900N 385500E and 81200N 384700E.

Previous Amoco grid work has been over these anomalies plus those at

813800N 393200E, 811700N 389800, (north aeromagnetic survey block)

792300N 384800E, 794100N 391100E, 78800N 391000E and 792000N 394800E
> (south aeromagnetic survey block); reconnaissance traversing has also
./ Dbeen carried out along fences and tracks.

%

Gravity anomalies, up to 5 milligals, are coincident or semi-coincident
with most of the aeromagnetic anomalies. The reconnaissance work
confirmed the existance of a regional Bouguer gravity high in the centre
of the Licence but showed no discrete strong anomalies.

EXPENDITURE.

Approximate expenditure during the quarter has been:

Salaries (gridding, surveying, geophysics,
supervision camp establishments) S 7340
Cookery : 3130
Field costs (vehicle costs, transport) 1050
Map, photos 360
Overhead 1190
Total $13,070.00

Cummulative expenditure on the Licence is now $52,051.00



s 0010

FUTURE WORK.

Completion of ground geophysical data and diamond drilling.

,4 |

G.C. Miller
Senior Geologist - South Australia

September 25th, 1981. °

Attachments: Plan 2092: Base plan (1:50,000 scale)

Plan 2372: Aeromagnetic contour
plan (1:50,000 scale)
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EXPLORATION LICENCE 633

PARAGON BORE, SOUTH AUSTRALIA

REPORT FOR THE QUARTER ENDED 26th AUGUST, 1981

GENERAL

Exploration Licence 633 of 664 square kilometres in the
Murloocoppie and Coober Pedy 1:250,000 sheet areas, was
granted to Amoco Minerals on 26th May, 1980 for one year.
Subsequently the area has been renewed for a further year
under a joint venture agreement between Amoco and BHP
Minerals Limited.

BHP Minerals carried out surface geophysical gridding on
Exploratrion Licence 633 during the quarter. Drill hole
PBl was completed to 357 metres shortly after the end of
the quarter.

FIELD INVESTIGATIONS

2.1 Ground Geophysics

Areas previously defined from the aeromagnetic
survey flown in EL 633 by Amoco Minerals were
gridded and gravity and magnetics surveys run over
them. '

A total of 43.1 kilometres of gridding, levelling
and gravity measurements at 100 metre stations, plus
magnetometer readings at 25 metre spacings were done.
This work was done over anomalies 3 and 4, as shown
in Figure 1.

Coincident magnetic and gravity anomalies were found
on each of the gridded targets (Figures 2a and 2b).

2.2 Drilling

Diamond drill hole PB1l totalling 357 metres was
terminated on 5th September, 1981 after passing
through Precambrian lithologies below 152 metres.
Precambrian lithologies included banded iron formation
from 152m to 317m and a sequence of skarns and
carbonates, culminating in feldspathic and garneti-
ferous granulites and gneisses by the end of the hole.
Anomalous base metal mineralisation was not apparent.

Geological drill logs are in Appendix 1, and graphic
and geophysical logs are on Figure 3.

FUTURE WORK

Two or three further drill targets were defined in EL 633
from ground geophysics and these are to be drilled in the
next quarter.

cont./..



4.

c.2..

EXPENDITURE

0014

Expenditure debited to EL 633 by BHP to 31lst August, 1981,

was:

Wages and Salaries

Messing and Accommodation
Fares and Mobilisation
Drilling

Transport

Radio Communications
Surveying/Aerial Photographs
Plant Services

Sample Analysis
Geophysics/Geochemistry
Occupancy/Location Expenses
Capital Items

Administration/Overheads

$24,017
8,048
1,928
538
3,988
45
674
1,895
208
552
368
1,204

2,173

$45,638
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Detailed Drill Log
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DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD.

Location or local co- ordinates 79750N 93500E (NE Anomaly)

PROJECT.__E.L. 633 PARAGON BORE

Map Reference Murloocoppie SH53-2

$N19

Co-ordinates (Grid) 812950N 393850E

!
!

y
|
ORILL HOLE _PB1 |

;
R.L. Collar {Datum)_ 216metres

1
1
i
i
'
i
i

Contractor Driller Machine Method Sampling Tools Depth Date
Pre Collar JAust. Diamond | I. Pringle |Foxmobile |Rock Roller 152.5m [6/8-9/8/81
Main Hole | Drilling P/L " " Diamond B56.2m [10/8=5/9/8)
GN MN Depth Decl'n Brg {Mag) §Hole dia.| From To Casing _HQ casi .
(:}Ei)gﬁmﬁ;“‘ Vertical HQ 0 152.5481 metres could not be removed
NQ 152.5 1356.2 Static water level_870 Date
BQ 273.0]274.6 fllogged by_ M. Page Date__4.9.81
Remarks
From To Interval | Recovery| % Rec. GEOLOGICAL DESCRIPTION Remarks
0 5 5m |chips Red-brown gravel and sand; clayey in part RECENT
51 24 19 " White & yellow alunitic clay with abundant
quartz grit & angular limonitic clasts.

24 | 30 6 " Very fine, pink brown & lilac clay with some )
gritj very soft to touch and when squeezed CRETACEOQOUS
gives off lots of water (Bulldog

Shale)

30 | 40 10 " White & vellow plastic clay with minor grit
which formg_gmgll_glgx_balls.

40 | 50 |10 " More plastic clay which forms large sticky
lumps that clog up the rock roller bit.

Yellow & grey in colour..

50 | 58 8 " Plastic clay is now becoming quite black
with increasing grit content; grit is fine
to medium sand.

58 | 70 12 " Fine grey-yellow-brown silt & sand grains;
loosely-packed.

70 | 84 14 " Coarser, more competent sand to fine grave; CRETACEQUS
grains up to 2mm across. (ICadna~owie

. FM)

84 | 90 6 " Finer grey sandstone, as seen from 58-70m

90 1104 14 " Coarsé, loose sand with miﬁor white clay
flakes; grains sub-rounded to angular &
dominantly from 0.5 to 3mm.

SYMBOLS AND
ABBREVIATIONS
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DETAILED GEOLOGICAL HOLE LOG 0020
THE BROKEN HILL PTY CO LTD. - PROJECT___E.L. 633 PARAGON BORE ORILL HoLE _ PBI
Location or local co-ordinates R.L. Collar (Datum)
Map Reference Co-ordinates (Grid) ‘
Contractor Driller Machine Method Sampling Toois Depth Date
Pre Coliar
Main Hole
GN - ,
MN ’ Depth Deci'n Brg {Mag] § Hole dia.| From To Casing
Magnetic
Declination
Static water level Date
__{itogged by. Date
Remarks 1007 unless stated otherwise
From To Interval | Recovery| * Rec. - GEOLOGICAL DESCRIPTION Remarks
104 110 6 |[chips. Sand now very fine grained to silty and has PERMIAN
black clayey matrix. (Stuart
Range
110 1122 12 " Fine sand with increasing amount of sticky Formation)
grey and soft yellow clay. .
122 152 30 " Dominantly sticky grey clay & soft yellow
clay with minor amounts of fine grit.
152 176.9 [24.4 |24.4 [1007 }0-157 magnetite in a banded to poorly- brecambrian
banded BIF with abundant coarse patches
of magnetite

176.9 179.3 2.4 [2.4 White welded translucent quartzite with
very little bedded magnetitie, but ‘coarse
patches of same at 177.6 and 178.65m.

179.3 187.117.8 7.8 BIF with many soft-sediment movement Pyrite in
textures present, especially between 179.25+ slumped
180.55m and 186.20-187.15m., Here have 40% material af
magnetite as very fine grains (much finer 185.55m
than anywhere else in the core) with well-
developed slump structures (185.40m, 185.85k)
and possible sand dykes (179.97m).

187.10203.8 [16.7 1627 . BIF with from 15-307 magnetite; well- Very minor
banded. ' Ffracturing

203.8 R17.0(13.2 ]13.2 {Welded white quartzite with 5-107 magnetite
in bands with some associated with chlorite
(may be coarser remobilised magnetite along

SYMBOLS AND
ABBREVIATIONS




DETAILED GEOLOGICAL HOLE LOG

- 0027

THE BROKEN HILL PTY CO LTD. :+ PROJECT _E.L. 633 PARAGON BORE DRILL HOLE _PR1
Cmction or local co- ordinates R.L. Collar {Datum)
Map Reference Co-ordinates (Grid) . !
Contractor Driiler Machine Method Sampling Tools Depth Date i
Pre Collor
Main Hole
SN uN Depth Deci'n | Brg (Mag) }Hole dia.| From | To Casing
Dectimation
Static water level Date
Logged by, Date
Remarks
From To Interval | Recovery| % Rec. : GEOLOGICAL DESCRIPTION Remarks
chloritised fractures). Most of the bedding
has vanished due to metamorphism; bedding
only seen where magnetite present.
217.0 222.5(5.50 {5.50 Unit transitional between above and below
unitsy mainly a grey-white magnetitic ]
quartzite.
222.5 245.91(23.4 [23.4 Well-banded BIF starting at about 207
magnetite content, but up to 30-407%
magnetite around 236.00m and back to 207 o
magnetitie by 245.90m. The more magnetite.
unit has quite discrete magnetite and
quartzite bands.
45.90248.102.20 {2.20 Mostly white-grey quartzite with up to 107
bands of magnetite, plus irregular coarse-
grained patches of magnetite .(especially at
245.40m) .
248.10249.481.38 [1.38 Green chloritic rock with up to 507 mag-
netite and coarse patches of hematite (eg
249.34m)., Carbonate veins common where
hematite abundant.
249 .48257.73 7.27(7.27 Well-banded BIF, with quartzite as discrete
bands between the magnetite layers which
occupy 30-407 of the rock. Quartzite bands
slumped in part and possiﬁle cross-bedding
at 251.60m.

SYMBOLS AND
ABBREVIATIONS




DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD. - PROJECT E:L. 633 PARAGON BORE DRILL HoLE __PB! !
Location or local co- ordinates R.L. Collar (Datum)
Map Reference Co-ordinates (Grid)
Contractor Drilier Machine Method Sampling Toois Depth Date
Pre Cotlar
Main Hole
OGN uN Depth Deci'n Brg (Mag) fHole dia.] From To Casing
(W)szzs.
Static water level Date
Logged by. Date
Remarks
From To Interval | Recovery| “4Rec. GEOLOGICAL DESCRIPTION Remarks
257.759263.75 6.0 {6.0 BIF but not as well-banded as above unit.
Magnetite content is 25-30%; coarsely
crystalline patch at 261.90m.
263.75281.0317.3 {16.9 {957 Grey BIF with 30-407 magnetite. The bands Tectonically
generally lem with distinct quartzite lavers Brecciated
separating the magnetite bands. Bedded & reconsti-
magnetite is medium to coarse grained. The uted BIF
quartzite bands are regular to lemsoidal. 3t 280.60m
Coarse recrystallised magnetite patches at with green
264 .70m and 278.70m. ¢hlorite
roundmass.
281.05295.7014.65]14.10{95Z White-grey BIF with magnetite content of
15-207% as mainly fine grains.
295.70299:63 3.9513.75 {957 Transitional change from BIF to quartzite.
Some fracturing, which has been rewelded,
has displaced beds up to 2cm from original
position.
299.65B02.0Q0 2.35|2.10 | 957 White, welded, translucent quartzite with Minor
few traces of original bedding. fracturing
302.00810.008.00 |8.00 White-grey magnetitic quartzite with the Minor sheared
magnetite content of the BIF from 10-20%. s¢histose
) Generally well-banded, however, has white mdterial with
welded quartzite bands with irregular coarsg- chlorite &
grained magnetite patches (e.g. 305.10-305.42, |fine grey
1303.70-304 .00m) . ' mica.
(ég 306.46m,
303.20m) {

SYMBOLS AND
ABBREVIATIONS
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DETAILED GEOLOGICAL HOLE LOG 0623

£

i
:
i
§

THE BROKEN HILL PTY CO LTD. - PROJECT_E.L. 633 PARAGON BORE DRILL HoLE __ PB!
Location or local co- ordinates R.L. Collar (Datum)
Map Reference Co-ordinates (Grid) 1
Contractor Driller Machine Method Sampling Tools Depth Date f
Pre Coilar ;
Main Hole l
@N Depth Deci'n Brg {Mag) {Hole dia.] From To Casing ;
Magnetic |
Declingtion !
: Static water level Date ;
Logged by. Date
Remarks
From To Interval | Recovery| % Rec. GEOLOGICAL DESCRIPTION Remarks
310.0 [314.35% 4.35|4.35 Massive, white, welded quartzite, with many

small pits with a carbonate lining. Pyrite

is common in this unit with a band of 807
pyrite from 311.67-311.97m and also at 312.85~

312.36m. Less regular patches at 311.39m, .
312.80m, 312,92m, 313.00m and 313.23m.
(these are mainly vein-fill). With the

pyrite from 311.67-311.97m find a soft,
black mineral and also at 313.88-313.96m.

314.35317.3533.00 [3.00 BIF with up to 70% magnetite over a 10cm

section but averagin about 20%. This

decreases to 57 by 317.35m. Bladed crystal

12

of amphibole in the magnetite-rich bands.

317.35318.13 0.80(0.75 | 957 Mainly quartzite, with blebs of black to Very

green subspherical to elongate amphibole an{ fractured
chlorite in fractures. Minor irregular at 317.45m
patches‘of pyrite filling inter-grain spacel.

318.15320.5Q 2.35[2.15 | 95% Carbonate consisting of white, calcife— Stylolites ;
rich, coarse, bladed, massive to poorly- & minor §
bedded rock, with abundant black spheroids fracturing %
of magnetic black mineral. - These spheroid%
become more abundant and by 320.10m is a
black magnetite-rich carbonate in a black
green dolomite. Pyrite in fractures and
open pore space.

20,5 1324.80 4.30{4.00 | 95Z Transition from above carbonate unit into 10%Z pyrrho-
soft pyrrhotitic & in part quartzitic unit, Fite from

SYMBOLS AND
ABBREVIATIONS
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DETAILED GEOLOGICAL HOLE LOG

o
1

, | THE BROKEN HILL PTY CO LTD. - PROJECT_E.L. 633 PARAGON BORE DRILL HOLE _PB!
|
| | Location or local co- ordinates R.L. Collar (Datum)
Map Reference Co-ordinates (Grid)
§ Contractor Driiler Machine Method Sampling Tools Depth Date :
Pre Coltar
Main Hoie
GN : :
MN ' Depth Decl'n Brg {Mag) [ Hole dia.] From To Casing
Magnetic
Declination
Static water {evel Date
Logged by Date
Remarks
From To Interval |Recovery| 4 Rec. GEOLOGICAL DESCRIPTION Remarks

Has abundant green-brown-black bladed crystals [323.77-

(possibly silicified carbonate) and where 324 .77m.

this is abundant have pyrrhotite to 10%.

Also garnetiferous.

324.80325.1% 0.35] 0.32 95Z Carbonate unit with abundant black magnetic

spheroids.

325.19326.8% 1.70{ 1.60 | 95% Massively to poorly-bedded white-grey Talc along
quartzite with intergrowths of pink garnet. fractures.
- B26.85828.448 1.61]1.45 | 90Z Carbonate unit with abundant black magnetic Has fine
‘ . véinlets of
; spheroids. 511
ng¢tic mineral
e#p. from

327.89-328.04

328.46[345.6617.20{16.50| 95% Garnet gneiss, with the garnmet in places

totally silicified, Has interbands of

black soft, micaceous, very fine-grained

material with small (lmm)grains of either

feldspar or garnet (especially at 335.15m).,

Also have red-orange hematitic~looking minejral

along fractures., Pyrite also along fracturks,

345.66347.10 0.44]0.40 ] 95% Highly chloritic rock which is quartzitic Becoming

where fractured. Minor pyrite in fractures|. fractures

by 347 .10m.

347.10347.84 0.74|0.74 Very hard siliceous rock with veins of red+

orange hematite cross~cutting red-green

garnet gneiss. This is calcite-veined in

SYMBOLS AND
ABBREVIATIONS
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Map Reference

Location or local " co- ordinates

DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CC LTD.

PROJECT._ E.L. 633 PARAGON BORE

Co-ordinates (Grid)

DORILL HOLE
R.L. Collar {Datum)

PB1

0025

AU ST |

Contractor Drilier Machine Method Sampling Tools Depth Date -
|
Pre Collar i
Main Hole
ON ) .
th .
MN ‘ Dep Deci'n Brg {Mag) § Hoie dia.| From To Casing
Magnetic
Declination :
Static water levei Date 1
Logged by. Date
Remarks
From To Interval | Recovery| “ Rec. GEOLOGICAL  DESCRIPTION Remarks

places.

347.84348.430.61 10.61

Carbonate with black magnetic spheroids.

48,49356.217.75 {7.75

White-grey garnet gneiss with garmet as

spheroids up to lcm across.

Chloritic

patches occur from 352.80-~352.95m, 353,10~

353.38m and 355.83-356.00m and also as

scattered grains throughout the quartzite.
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BHP MINERALS LIMITED

EXPLORATION LICENCE 633 0028

PARAGON BORE, SOUTH AUSTRALIA

REPORT FOR THE SECOND QUARTER ENDED 26th NOVEMBER, 1981

GENERAL STATEMENT

Exploration Licence 633 of 664 square kilometres lies in the
Coober Pedy and Murloocoppie 1:250,000 sheet areas. The
area was granted to Amoco Minerals on 26th May, 1980 for one
year. Subsequently the E.L. was renewed for a further year
under a joint venture agreement between Amoco and BHP
Minerals.

Exploration for this quarter included precollar drilling of
543 metres and completion of diamond drill hole PB3 at 287
metres. One 14.5 kilometre gridded line of gravity and
magnetics was completed.

FIELD INVESTIGATIONS

2.1 Precollar Drilling

Precollars for drill holes PB2, PB3 and PB4 were
completed by Whiteland Drilling, the 3 holes totalling
543 metres of drilling (this includes an extra 93

metres of precollar drilling by the original contractors,
Australia Diamond Drilling on hole PB2, who pulled out
of the area before finishing this hole due to logistic
problems; this hole could not be reused so a new pre-
collar to basement had to be drilled). Pictorial logs
for the holes are on Figure 2.

2.2 Diamond Drilling

Diamond drill hole PB3, sited to test a broad gravity
high in the middle of E.L. 633, hit basement at 187.25
metres and was terminated at 287 metres after passing
through a highly folded sequence of feldspathic and
garnetiferous granulites and gneisses, with minor
amphibolite bands. No sulphide mineralisation was
intersected.

2.3 Geophysics

One line totalling 14.5 kilometres of gridding, levelling
and gravity measurements at 100m stations, plus
magnetometer readings at 25 metre spacings,was done,

(see Figure 1). This line found near-coincident gravity
(7 milligal) and magnetic peaks (2,500 gammas), as
depicted in Figure 3. These highs occur directly
between the gravity/magnetics highs tested in drill

holes PBl1 and PB2Z.

cont./..
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FUTURE WORK

During the next quarter, drill holes PB2 and PB4 should be
completed which will conclude the present drilling programme
in E.L. 633 Paragon Bore.

EXPENDITURE

Expenditure debited to E.L. 633 during September, October and
November, 1981, was:

Wages and Salaries $10,564
Messing and Accommodation 1,692
Fares and Mobilisation 810
Drilling 45,462
Transport 1,470
Surveying/Aerial Photographs 306
Sample Analysis 2,823
Geophysics 878
Occupancy/Location Expenses 192
Administration/Overheads 3,212
Other Items 45

$67,454 .

Total expenditure by BHP Minerals to
30th November: $113,092
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EXPLORATION LICENCE 633

PARAGON BORE, SOUTH AUSTRALIA

REPORT FOR THE QUARTER ENDED 26th FEBRUARY, 1982

- GENERAL STATEMENT

Exploration Licence 633 of 664 square kilometres lies in
the Coober Pedy and Murloocoppie 1:250,000 sheet areas.
The area was granted to Amoco Minerals on 26th May, 1980,
for one year, and was subsequently renewed for a further
year under a Joint Venture agreement between Amoco and
BHP Minerals.

Exploration during this quarter consisted of completion of
drill hole PB2 by diamond drilling from 176 to 437 metres.

FIELD INVESTIGATIONS

2.1 Diamond Drilling

Drill hole PB2 was sited to test a gravity high
occurring between two magnetic highs located in the
NW corner of EL 633 (see Figure 1l). A precollar had
previously been completed to basement and the
programme for this quarter was to test the basement
sequence with diamond drilling.

PB2 intersected a sequence of banded iron formation
similar to that found in PBl. A greater sequence of
the BIF was intersected in this hole than in PBl

(176m to 334.5m, bedding angle of 30°, giving a
minimum true thickness of BIF of approximately 140
metres) and the uppermost units of BIF are mineral-
ogically different from the upper units of PB1. 1In
PB2, the upper BIF has abundant talc, pseudomorphing
after anthophyllite, plus unaltered anthophyllite.

By about 200m, the BIF is quite comparable with that
in PBl and consists dominantly of quartz and magnetite
with lesser amounts of hematite. Total iron oxide
content appears to be of the order of 25-30%. Varying
amounts of banding and content of SiO,/FeO allow the
BIF to be subdivided into subunits.

From 334.50 to 349.40m, a transitional zone with
decreasing amounts of banded iron and increasing
amounts of orthopyroxene (hypersthene), minor
clinopyroxene, anthophyllite, actinolite and garnet
was found. Graphite is also a common accessory
mineral. This unit is again somewhat similar to the
transitional unit below the BIF in PBl (except PB1
has several coarse-grained carbonate bands). The
anthophyllite is the major mineral (after quartz)
from 334.5 to 339 metres, but it is then replaced in
prominence by khaki-coloured hypersthene and red-pink
garnet:

cont./..
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From 349.50 to 364.60 metres, a reasonably consistent
unit of fine to medium-grained garnetiferous
granulite was found. Some coarser (to lcm) grains

of subhedral garnet are present, usually where
coarser white-grey quartzite occurs. Minor sulphide
is found disseminated throughout this unit, being
dominantly pyrite and pyrrhotite.

Below 364.60 metres, a grey quartzite unit occurs,
generally rich in garnet and lesser mica, sillimanite,
plagioclase and orthoclose. The presence of mica
(usually biotite) gives the rock a schistose nature.
A subunit between 364.60 and 395.0 metres may be
defined, as within this unit are several sulphide-
rich bands. The sulphides consist of coarse late-
stage euhedral pyrite, crosscutting banded medium to
fine-grained pyrrhotite. Chlorite is. abundant adjacent
to the sulphide bands, replacing biotite and.silli-
manite. Pyrite is slightly more abundant than
pyrrhotite. Trace chalcopyrite is accessory to the
pyrrhotite.

From 395 metres until the end of the hole at 437
metres, garnetiferous feldspathic granulite and
schist is found with trace very fine pyrite
disseminated throughout.

Table 1 is a pictorial log of PB2. A detailed drill
log is in Appendix 1. Descriptions by Pontifex and

Associates of selected pieces of core are in Appendix
2.

Geochronology

Two pieces of drill core from diamond drill hole PBl
were submitted to The Australian Mineral Development
Laboratories, Adelaide, for age dating by the Rb-Sr
method.

Only one sample was found to be suitable for Rb-Sr
dating and this gave an age range of 2.65 - 3.31 x
102 years (i.e. Archaean). The report of this work
is in Appendix 3.

FUTURE WORK

During the next quarter, geochemical sampling and geophysical

testing of core from drill holes PBl, PB2 and PB3 should be
finished and a full assessment of the future potential for

exploration in this E.L. completed.

EXPENDITURE

Expenditure debited to EL 633 during December, 1981 and
January, 1982 was as follows. Expenditure for February has
not yet been consolidated.

cont./..
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Wages and Salaries $ 6,902
Messing and Accommodation 1,619
Fares and Mobilisation 39
Drilling 62,703
Transport 565
Mobilisation of Equipment : 90
Occupancy/Location Expenses 48
Geophysics ' 777
Administration/Overheads 3,637

$76,380

Total expenditure by BHP Minerals to
31lst January, 1982 is $189,472
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DETAILED GEOLOG!CAL HOLE LOG 0041

THE BROKEN HILL PTY CO LTD. PROJECT__E.L. 633 PARAGON BORE pRLL HoLE PB2

Location or local co-ordinates _78850N 85300F (Anomaly 2)  RL. Collar (Datum)_203.304m_

Map Reference_ Murloocoppie SH 53-2 Co-ordinates (Grid)68 11500N 385300E (AMG)
Contractor Driller Machine Method Sampling Tools Depth Date
Pre Colior fhitelands L., Mellet|Mayhew100(Blades 176m |5-10/10/81
Main Hole | Action Core . Vietneks| Longyear 44 Diamond 437m k/12-16/1/8
N MN Depth Decl'n Brg (Mag) [Hole dia.| From To Casing 4" flush couple water bore ‘
Magnetic 433m 3" from lcasing tol150m; HQ casing to 177q
@"'g“""““‘ . rr‘rmgtq—réﬁcrvéa 2 2
. Static water level 85!11 Date
Logged byM. Page Date_28.1.82 |
Remarks '
From To Interval | Recovery “Rec. GEOLOGICAL DESCRIPTION Remarks
0 3 {3m  thips Red-brown clay and minor gravel,
3121 |18 " Indurated white alunitic clay, pink

clay and white calcrete.

21| 24 3 " Soft pink-brown water-bearing clay .

which gives off abundant water when

squeezed.

24 | 46 (22 " White, yellow and pink-brown plastic

sticky clay with some gritty bands.

46 | 70 |24 " Gritty loose sand with a yellow-whitp

clay matrix. The clay matrix steadily

decreases downwards.

70 [114 a4 " - |{Coarse loose quartz sand with very

little clay matrix. At 72m lost

circulation in the local aguifer and

circulation stayed lost until 8&4m,

where hit finer sand. Below 84m san{

was still coarse but had more clay

matrix.

114 176 |62 " Mainly grey-black, but occasionally

yellow and red sticky clay. A slighkly

gritty transitional unit is found

from 114-126m. The unit becomes

darker in colour until 134m and therk-

after becomes paler until the end of

vthia_nnig*__igig_gbdve 176m_were

"SYMBOLS AND

ABBREVIATIONS




. DETAILED GEOLOGICAL HOLE LOG 004z

Y+ THE BROKEN HILL PTY CO LTD. PROJECT DRILL HoLE _PB2
Location or local co- ordinates R.L. Collar (Datum)
Map Reference : Co-ordinates {Grid)
Contractor Driller Machine Method Sampling Tools Depth Date
Pre Collar
Main Hole
SN un Depth Decl'n Brg (Mag) }Hole dia.| From To Ca sing
(:Ei)wmmﬁc '
Declination .
Static water level Date
- Logged by. Date
Remarks
From To Interval | Recovery| “4Rec. GEOLOGICAL  DESCRIPTION Remarks

gritty sands with minor conglomeratJ.

176 225.549.5 NQcorel1007 Banded ironm formation with black-gredy LCA(180m)=5(

serpentine-like mineral commonly

present, especially from 177.60 to

181.20m. With the serpentine, find ’
green chlorite and white needles of
anthophyllite (eg 186.7 to 187.7m).
The magnetite, which is the dominant

b } iron oxide, is fine to medium~graindd ICA(200m)=3(

and forms in bands that are fine

(<1mm) to moderate (lcm) and is
occasionally massive where little

banding 1s present due to lack of

differentiation into discrete quarti

‘and iron oxide bands. Total iron

peerd

i ~loxides is agbout 20-257%. cA(220m) =74

225.5] 239 {13.5 NQcord 100Z Banded iron formation, distinguishec

from adjacent units by its greater

total iron oxide content (25-30%)

and overall poorer banding which

gives the unit a darker grey

appearance., Hematite is minor to

absent., Iron oxide present as fine

equidimensional grains. Minor calcite

veining. In this unit find cross=— CA(230m)=75H
cutting bands of garnet and amphibole

which may represent metamorphosed

basic intrusives/extrusives (e.g.
226.6 to 227.0m).

SYMBOLS AND
| ABBREVIATIONS

-~
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Map Reference

DETAILED GEOLOGICAL HOLE LOG

1 THE BROKEN HILL PTY CO LTD.

Location or local co- ordinates

PROJECT

Co-ordinates (Grid)

0043

DRILL HOLE __PR2
R.L. Collar {Datum)

Contractor

Dniler

Machine Method Sampling Tools

Depth

Date

Pre Collar

Main Hole

GN

MN

Magnetic

Declination

Remarks

Depth

Decl'n

Brg {Mag) ]Hole dia.] From To

Casi’ng

Static water level

Date

Logged by.

Date

From

To

Interval {Recovery

“/aRec.

GEOLOGICAL  DESCRIPTION

Remarks

239

245.8

6.8

NQcorel 1007

Transitional unit between less-banddgd,

more iron-rich above and the better-

banded, more siliceous unit below.

| Hematite content 1s about

102 of

CA(240m)=70

total iron oxides, which total 20-2

3z

of the rock. Banding is fine to

moderate (<lmm to lcm).

Minor veinsg

of amphibole and some of calcite.

245.8

323,21

77 .45NQcor4g

1007

A broad umnit containing well-banded

CA(260m)=50

jaspilite with 20-257 total iron

oxides. Banding is mainly of wider

iron oxides (dominantly magnetite)

and thinner quartz bands. Several

characteristic subunits are included

in this units-

267.00-269.30m: banded jaspilite

A(2 =

with. veins of garnet and amphibole

COoOmmon.

279.10-280.10m: coarse blebby magne

Fite

in. grey quartzite, with minor chlor

.
Lte.

291,20-293.00m: coarse quartz hemat

i te

unit with blebby to angular grains

b £

hematite in a white granular quartz

L

CA(300m)=70Q)

matrix. Orthoclase occupies 10% of

the rock. Minor green amphibole.

823.25

332 .0

8.75

NQcore 100%

Coarse, blebby magnetite grains and

L(

A(320m)=60

some hematite blades in a fine to

medium-grained grey quartzite.

Tothl

iron oxides is about 5-10Z. Vefy

SYMBOLS AND
ABBREVIATIONS
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Location or

Map Reference

DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD.

local co- ordinates

PROJECT

Co-ordinates {Grid)

0f

DRILL HOLE
R.L. Collar (Datum)

-3

4
i

P

7

4
2

e &

Contractor Driller

Machine Method Sampling Tools

Depth

Date

Pre Collar

Main Hole

GN

Magnetic

Declination

Remarks

Depth Decl'n

Brg {Mag)

Hole dia.] From To

Casing

Static water level

Date

Logged by.

Date

From To

Interval

Recovery| *eRec.

GEOLOGICAL DESCRIPTION

Remarks

coarse iron oxides from 326.6 to

326,9m.

332.0

334.5

2.5 [|NQcoxrq 1007

Grey quartzite with discrete bands

of magnetite from 0.2 to 3mm giving

the core a striped nature,

anthophyllite band from 333.0-333.45m}

Total iron oxides is 5-107%.

334.5

349.414.9

NQcorg 1007

Zone below the banded iron formation

L

CA(340m)=70)

with abundant white fibrous anthophylli

te

(especially from 334.5-339m). This

]

replaced in prominence by pale khakji-

green orthopyroxene below 339m.

From 341.,85~341.95m and 346.20-

348.46m medium to coarse red-pink

garnet bands are found. Amphibolite

is preseht from 348.46 to 349.40m.

Sulphide is rare to absent (pyrite

only).

849 .4

364.6

14

15.2|NQcoxre 1007

Generally a fine to medium-grained

Pt

CA(360m)=75

garnetiferous granulite with bands

of coarser (to lcm) pink garnet and

accompanying coarse welded white-griey

quartzite,

Minor fine-grained bradsy

mica gives the core a pitted nature

on its surface.

364 .6

395.0

30.4

NQcorp 1007

Garnetiferous granulite as in above}

unit, but this unit is rich in

SYMBOLS AND
ABBREVIATIONS




“ " DETAILED GEOLOGICAL HOLE LOG

| THE BROKEN HILL PTY CO LTD.  PROJECT DRILL HoLE _B8R4D
]
’ } Location or local co- ordinates R.L. Collar {Datum)
Map Reference Co-ordinates (Grid)
} Contractor Driller Machine Method Sampling Tools Depth Date
o Pre Collar
] || Main Hote
GN 4N Depth Decl’n Brg {Mag)} ] Hole dia.| From To Casiﬁg
Magnetic
Declination
Static woater level Date
Logged by. Date
Remarks
From To interval {Recovery| % Rec. GEOLOGICAL  DESCRIPTION Remarks

sulphide with major bands of coarse

pyrite and banded pyrrhotite as follpws JLCA(380m)=5
377.53-377.7im, 379.77-380.26m,
382.65-383.00m, 383.79-384.1]m.
These all contain up to 807% sulphideE

and minor chalcopyrite may be presenit

at 377.65m. All sulphides band
contain graphite and pogsibly

serpentine. Pyrite is late stage

and cross~cuts the pyrrhotite and
bedding. From 394.64-394.78m, well-

banded pyrite and pyrrhotite in fine

garnetiferous granulite is found.

Smaller pyrite bands are found from
289 .00-389.01m and 390.40~390.42m.

ﬁrom 381.40-384.11m garnetiferous

down to 5% but here find fine bands

and blebs of pyrrhotite common
(5=-10%),

395.0 |437.0/42.0 NQcore} 1007 Garnetiferous granulite which is ICA(400m)=8(

slightly coarser grained than above

garnet units, and in which the

garnets are equidimensional. An

abundance of brassy mica can be

mistaken for pyrite, although pyrite CA(420m) =61
content as fine disseminated grains

is up to 5%Z. A coarse feldspathic
a ‘lunit is found from 426.5-426.8m.

At 400.7m find a 10cm unit of coarsd:

subhedral garnet and books of brown-

SYMBOLS AND black mica.
ABBREVIATIONS
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Petrological Descriptions, PB2
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COMMENTS

These samples represent a sequence gradationél from chemical
sediments, largely banded iron formation; through a garnet quartzite
unit into pelitic and quartzofelspathic metasediments. Sulphides are
concentrated at or near the garnet-quartzite-pelitic schist boundary,
and include pyrite, pyrrhotite and very minor chalcopyrite.

The silicate parts of the banded iron formations locally
contain amphibole (anthophyllite, actinolite) and locally contain
pyroxenes, usually only orthopyroxene, but with orthopyroxene dominant
over clinopyroxene, in sample ADL36306, at the base of the banded
iron formation. .

The orthopyroxenes appear, on the basis of optical
properties, to be iron-rich. This, together with the presence of
amphiboles suggests conditions transitional between the upper
amphibolite and lower granulite facies; with magnesian assemblages
manifest as amphiboles and iron-rich assemblages manifest as pyroxenes.
This grade is supported by the absence of muscovite and the presence
of sillimanite-orthoclase assemblages in the pelitic schists.

Graphite is present throughout the sequence and is locally
very abundant (ADL36310).

The sample bags in which the core samples were submitted are
marked with a drill hole number (PB2) and depths in meters, except
for ADL36301. These depths are as follows :-

/2
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ADL 36302 292.78 - 292.89
03 317.62 - 317.76
04 339.57 - 339.71
05 344.02 - 344.10
06 348.09 - 348.75
) 07 349.59 - 349.72
. 08 359.42 - 359.54
09 366.84 - 366.97
ADL 36310 369.27 - 369.39
11 369.88 - 370.00
12 377.00 - 377.52
13 394.68 - 398.78 ,
ADL 36314 434.45 — 434.57

i, These depths indicate that the chemical sediments extend
o to about 349 metres, with garnet-quartzite to about 369.5 metres, and
pelitic schist below about 369.5 metres, i.e. an apparent thickness of

garnet-quartzite of 26.5 metres.

These rocks show some similarities to the Mount Shannon
Iron Formation, and Mangalo Schist in the Eyre Peninsula region,

in particular in their content of graphite.
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ADL 36301 : © irregularly layered and schistose,

magnetite-talc rock, with retrograde
talc pseudomorphs &ter coarse anthophyllite prisms

This rock con#ains numerous irregular lenses, layers
and grains of coarse magnetite (25%) to 15 mm long set: in a
schistose matrix of talc. Some of the talc (35%) occurs as
pseudomorphs after coarse prismatic crystals up to 15 mm long,
which are considered, by analogy with the crystals in
sample ADL 36303, to be anthophyllite.

It is not clear what mineral has been replaced by
the remaining talc, which is extremely fine grained and clouded
yellow-orange with no definite texture.

The rock is cut by thin carbonate veins.
B
{
g
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A DL 36302 : albite—quartz rock with apatite-

magnetite segregations and minor actinolite

This rock consists of a massive, inequigranular
aggregate of albite grains (7%) to 8 mm, partly to completely
altered to sericite, abundant quartz grains (50%) to 15 mm,

and minor green hornmblende or actinolite grains (5%) to 10 mm.

Segregations of magnetite (20%) to 30 x 10 mm contain
minor apatite and may have been derived from an immiscible
oxide-phosphate melt. The magnetite is partly rimmed by
calcite and chlorite and partly by the actinolite.

There is minor epidote and prehnite in the altered

y felspar.
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ADL 36303 : quartz-magnetite-anthophyllite
rock with retrograde talc and
minor phlogopite

This rock has lenses and stringers of magnetite in
two directions at right angles, from 0.5 to 10 mm wide.

These make up about 25% of the rock, and are set in a coarse
grained anthophyllite aggregate with minor quartz.

The anthophyllite crystals are prismatic and up to

15 mm long; i.e. similar in size and shape to the talc
pseudomorphs in ADL 36301. They are partly altered to talc
along subbasa;e fractures (these can also be seen in sample
36301), and locally have patches of fine grained interstitial
tale.

o Anhedral patches of quartz to 6 mm across, mgke up
i about 10% of the rock. A trace of pale greenish phlogpite
is partly altered to chlorite.

g
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ADL 36304 : layered, more or less gneissic,
' graphite, quartz-hypersthene rock

This is a finely layered rock composed largely of
quartz (30%) and hypersthene (65%) with opaque plates of
graphite (5%) more or less along the layering.

The orthopyroxene occurs as very large poikilcblastic
grains to over 25 mm across (i.e. larger than the width of
the thin section), with some lenses of smaller grains down
to 0.5 mm. Deformed areas in the pyroxene have fine

lamellae in what may be areas of twinned clinohypersthene.

The quartz occurs in lenses and layers from 0.5 to 10 mm
wide and is anhedral with grains up to 6 mm across.
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ADL 36305 : layered, gneissic, apatite-bearing quartz-
ferrohypersthene rock, with disseminated

coarse graphite

This rock is similar to sample 36304 but has a more
granular orthopyroxene with grains from 0.5 to 6 mm across.
This orthopyroxene is also more highly pleochroic and has a
high 2V (about 90°) suggesting an Fe/(FE+Mg) atomic radio
of 0.8 - 0.9. There are subbasal deformation bands, which are

fairly broad, and prismatic fine deformation lamellae.

The quartz occurs in lenses, layers and disseminations.

The layers are up to 10 mm across with grains to 3mm.

4‘ The graphite flakes are more randomly oriented than in

sample 36304 but are thicker; they are mostly 0.5 - 1.5 mm across.

Apatite is a common accessory as anhedral grains to 1 mm

long, usually in narrow apatite-rich layers.




ADL 36306 : magnetite, clinopyroxene-orthopyroxene,
actinolite rock, with tremolite veins
and secondary green and orange-brown clays;

accessory magnetite disseminated and in layers

This rock is primarily a granular mixture of clinopyroxene

orthopyroxene and actinolite in the ratio 25:30:40, with 5%
scattered magnetite. The grains range from 0.2 to 1 mm, with
magnetite smaller than 0.3 mm. The orthopyroxene is largely
replaced by either green or orange-brown clays, possibly chlorite

+ vermiculite + ?goethite.

The rock is cut by a vein of tremolite 1 - 2 mm wide,
A locally containing talc and there is a lens of possible

vermiculite in this tremolite vein.

A talc-limonite-magnetite vein about 2 mm wide, occurs

along the vague layering (emphasised by clay alteration).

R
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ADL 36307 : layered, coarse granular,
garnetiferous quartzite, with
minor biotite and trace pyrrhotite

This rock has layers to 10 mm wide containing
about 10% garnet alternéting with narrower garnet-free to
garnet-poor layers which are dominated by coarse granulblastic
quartz. Minor biotite defines a layer parallel schistosity,

in the garnet-bearing layers.

The garnet is anhedral and 0.5 to 2 mm across, weakly
elongate along the layering and weakly poikildblastic.
The quartz grains are anhedral and up to 10 mm across.

There are minor opaque oxides (? ilmenite) and

sulphides (pyrrhotite).

s
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ADL 36308 : layered, (biotite) very coarse
garnet quartzite,

minor fine pyrrhotite

This rock is similar to sample ADL 36307 but in the
thin section has less well-defined banding and a weaker schistosity.
In the hand specimen minor garnet-rich bands about 20 mm thick
are quite clear within the relatively massive quartzite.
It is also coarser grained than ADL 36307, with anhedral quartz
grains locally over 15 mm across, and garnet anhedra to 4 mm.

The amount of garnet ranges from less than 1% to 25%

in different parts of the slide. Biotite ranges in abundance
up to 5% and occursas flakes to 1 mm.

Grains of sulphide (apparently pyrrhotite) are more
abundant (2 - 3%) than in 36307 and up to 1 mm across, and
are randomly disposed but mostly associated with biotite and/or

garnet.




ADL 36309 : layered, (biotite) garnet gquartzite,
with layers of pyrrhotite, pyrite,
minor graphite and chlorite,
trace chalcopyrite

This sample has garnet-sulphide layers up to 15 mm
wide set in a quartzite matrix with quartz grains up to

20 mm across.

The smaller and thinner garnet-sulphide layers contain
pyrrhotite grains and small lenses to 4 mm, and garnet grains
0.5 - 2 mm across, with minor biotite defining a weak layer-
parallel schistosity.

The thicker layers contain abundant pyrite as anhedral
grains to 8 mm across, partly enclosing anhedral garnet grains
to 4 mm, and weakly aligned biotite flakes to 1.5 mm.
Small patches of secondary chlorite of unknown origin, and minor
small flakes and small clusters of graphite occur in these sulphide-
bearing layers. '

Limonite lines some grain boundaries and intragranular
fractures. Trace extremely fine chalcopyrite accompanies
some pyrrhotite.
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ADL 36310 : quartz-garnet-biotite-sillimanite schist,

with minor retrograde sericite and chlorite;
irregular layers and aggregates of coarse
pyrite, pyrrhotite, minor graphite

trace chalcopyrite

This rock contains pyrite-rich aggregates, and irregular
lenses over 20 mm wide, and pyrrhotite-rich layers to over 16 mm,
enclosing weathered and partly altered, loosely aggregated

sillimanite grains and partly altered biotite.

Lenses of garnet to 20 x 5 mm, contain pyrrhotite, and
accessory ilmenite, graphite, rutile, chalcopyrite, quartz,
sillimanite and biotite. The rest of the rock consists of
irregular lenses of prismatic and fibrolitic sillimanite to
5 mm across, and biotite-quartz lenses to 3 mm, enclosing trace
to accessory amounts of the other minerals listed above.

The most concentrated pyrite aggregate encloses a
lens of coarse graphite 3 mm x 7 mm.

Most domains in the rock, apart from the pyrite aggregate,
have a common orientation and elongation which is tightly folded,
and this elongation is followed by the graphite and ilmenite
crystals.

Amont the sulphides, pyrrhotite is dominant over pyrite,
and there is only accessory chalcopyrite.
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ADL 36311 : layered, biotite garnet quartzite
with minor sillimanite and alkali felspar;
accessory fine pyrrhotite disseminated
and layered throughout

This rock is a fairly homogeneous, fine to medium
grained garnet quartzite, but it has a layer some 20 mm thick
containing about 15 - 20% alkali felspar.

The garnet quartzite contains 20 - 25% garnet grains
from 0.5 to 4 mm, and quartz grains to 4 mm. A schistosity is
defined by 5% biotite flakes and 3% ilmenite laths. The
coarsest garnet grains are concentrated into a layer some

5 mm wide, parallel to the schistosity.

1 The alkali felspar grains are about 0.5 - 1 mm across

There is a moderate preferred orientation of the

quartz, with the C-axes at a high angle to the schistosity.

1
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ADL 36312 : sillimanite-garnet-biotite schistose gneiss

with abundant chlorite, coarse pyrite,
minor pyrrhotite

This rock is highly heterogeneous, with contorted
aggregates, lenses and layers of garnet, biotite or sulphide
5 to 20 mm long, and smaller layers of sillimanite.

The thin section was cut largely parallel to the schistosity
and most of the biotite flakes are seen as basal sections.

The sillimanite is partly seen in end section, and

partly in transverse section.

The garnet grains are up to 4 mm across and fractured
and veined by chlorite. Chlorite is abundant adjacent to the
sulphide lenses, and replaces biotite and sillimanite, and possibly
other minerals not preserved elsewhere in the section.

Lenses of quartz on one end of the section are probably

quartz veins of metamorphic origin.

Pyrite is by far the most abundant sulphide, as coarse
(2 - 5 mm) coalescing grains, but a small lens of pyrrhotite
occurs locally, including accessory fine chalcopyrite. Rutile is

present in minor to accessory amounts.



o 0062

ADL, 36313 : altered biotite-garnet-quartz schistose

fine gneiss, with parallel sericite-clay veins,
and scattered pyrite

This rock consisted essentially of a layered schistose
granuloblastic aggregate of about 15% biotite,. 25% garnet,
5% pyrite, and 55% quartz. The biotite is now completely
replaced by limonite-stained chloritic clay. ‘

i The average grain size is 0.5 - 2 mm and there is a
1 strong schistosity, paralleled by layers of pyrite. Some of
; the pyrite occurs as thin lenticular veins.

Veins paralleling this schistosity occur at 5 - 10 mm
spacings and consist of green, possibly phengitic micas (sericite),
‘ and oxidised limonite-stained clays, similar to those replacing
s the biotite.
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ADL 36314 : biotite-sillimanite-garnet-quartz-

plagioclase-alkali felspar schistose gneiss,

with retrogressed cordierite,

trace very fine pyrite

This rock can be described as a quartzofelspathic

gneiss with biotite and minor aluminous silicates (garnet,

sillimanite and retrogressed cordierite) . It has quite a good
schistosity defined by biotite flakes and, locally, by

o sillimanite prisms.

poikiloblasts of garnet to 5 mm across are scattered
more or less randomly through the rock, and locally enclose
trace very fine pyrite. Retrogressed cordierite is also randomly
scattered and locally is present with dactylic inclusions of
o quartz, giving a myrmekite-like texture. There are also very
few true (quartz-plagioclase) myrmekites. The quartz and
felspars are granular with grains to 5 mm across. Alkali

felspar makes up about 10% and plagioclase 25% of the rock.
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APPENDIX 3

Rb-Sr Dating of Core from PBl
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AMOCO MINERALS AUSTRALIA COMPANY
EXPLORATION LICENCE 1021

REPORT FOR FIRST AND SECOND QUARTERS, ENDING FEBRUARY 3rd, 1982

INTRODUCTION.

Exploration Licence 1021 covers the same ground as former E.L. 633.
Exploration comprising airborne and ground geophysics and diamond
drilling, was carried out on E.L. 633, ‘i. - initially by Amoco and
then an Amoco-BHP Minerals Pty Ltd partnership. :

Two 1981 diamond drill holes, PB I and PB 2, drilled to test very high
amplitude magnetic and gravity anomaly enhancement of a linear trend

in the northern part of E.L. 633 located silicate~carbonate-sulphide
assemblages, with low-order anomalous gold and base metal values, near

the base of an oxide facies banded iron formation. The BIF, of probable
Lower Proterozoic age, is covered by plus 150 metres of M@sozoic sediments.
Drill holes PB I and 2 were 8.5 km apart and it is proposed to test, an
anomaly with - moderate amplitude gravity and magnetic anomalies about
halfway along strike between these holes, in 1983.The target is a thick
sulphide facies BIF.

e

BHP have elected not to contribute to this work and their interest will be
progressively diluted from 50%.

EXPLORATION.

The only work completed in the first two quarters was some geochemistry,
additional to that carried out by BHP (as project managers). The Specific
aim was to test for indications of tungsten mineralization in the silicate-
carbonate~sulphide zones near the base of the BIF.

Analyses (X.R.F.) do show above-background tungsten values, to a maximum
of 410 PPM. (see Appendix I). The material analysed comprised pulps of
BHP'S initial fillet samples. Contamination from the filleting blade is
a possibility.

EXPENDITURE.
Salaries ‘ 180
Assays 501
Annual rental in advance 996
Overheads/administration ' 160

Total $ 1837
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FUTURE WORK.

Immediate future work involves sampling split core from the zone
indicated to be anomalous in tungsten.

Graham Miller
Senior Geologist

February 17th, 1983.

Attachment: Jeochemical analyses
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BHP- MINERALS LIMITED
AMOCO MINERALS AUSTRALIA
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INTRODUCT ION

Exploration Licence 633 1ies in the Coober Pedy and
Murloocoppie 1:250,000 sheet areas, the eastern boundary
being some seventy kilometres west of Coober Pedy. (Figure 1)
It comprises an area of flat to undulating sheep grazing land
on Mabel Creek Station.

Outcrop is restricted to scattered patches of silcrete
silicified Cretaceous siltstones and shales with sand dune
cover becoming more prevalent in the west of the EL.

Interest in the area was generated when it was recognised

that a broad gravity ridge, the Mabel Creek High, had with

it associated magnetic complexes that gave an overall
analogous geophysical setting to that known from the copper-
uranium ore body at Olympic Dam. This project proposed to
test areas of known gravity and magnetic anomalies with ground
traversing and to follow-up the best targets with diamond
drilling.
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Exploration Licence 633 was granted to Amoco Minerals on

26th May, 1980 for a one year period. This EL was subsequently
renewed for a further one years tenancy. Amoco Minerals
entered intoa joint venture agreement with BHP Minerals over
the area, with BHP Minerals acting as the managing partner.

The EL was renewed for a further one year period and expireét,

on 26th May, ;2857 |

143

PREVIOUS EXPLORATION

Little exploration by other mining companies had been done

in the vicinity of Exploration Licence 633 prior to the work
of the Amoco/BHP Joint Venture. BP Minerals held several ELs
to the north and northwest of EL 633 where they searched for
coal 1in the Upper Permian Mount Toondina Formation. Several
seams of coal were found but in general were found to occur
on palaeohighs on the early Mesozoic weathering surface and
were, as a consequence, discontinuous due to the strong
dissection of the Mesozoic palaeosurface.

No other exploration for base metal deposits in the "basement"
sequence had been done prior to the work of the Amoco/BHP
Joint Venture.
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EXPLORATION CARRIED OUT

Field work in EL 633was in two major phases. As the target
searched for was a geophysical one, the first phase of the
exploration was to determine the areas of strongest magnetic
and gravity response so that gridding on the ground would
define drill targets.

An aeromagnetic survey in two areas of strong magnetic

response depicted the local 1:250,000 aeromagnetic survey

sheets, was conducted. The areas then considered to be of

most interest were gridded, levelled and surveyed with gravity

and ground magnetics to determine which, if any of the targets .~
were to be tested with a drill hole.

The final phase, after the target selection, was to test the
most interesting geophysical anomalies by drilling. A total

of 4 holes were drilled in Exploration Licence 633, with three
of the holes penetrating some depth into the "basement" sequence.
These drill holes appeared to adequately explain the geophysical
signatures obtained at the surface. A possible further target
for base metals is the gravity high covered by grid Tine 388800E,
where possible sulphide facies of BIF may cause the Tack of
appreciable magnetic response.

GEOLOGICAL SETTING

Exploration Licence 633 is situated entirely on the Mabel Creek
gravity high, (Figure 2) an ENE trending structural province
which forms a major gravity high to the NW of the Gawler
Platform. The Mabel Creek High, consisting of Proterozoic or
older metamorphic rocks is covered by a relatively thin cover

of Permian and younger sediments (the Palaeozoic and Phane;ozoic
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sediments here are up to 200 metres thick, compared to a
thickness of 470 metres from SADME stratigraphic hole
Karkare. 1 from the Central Arckaringa Basin to the
north and 330 metres thickness from SADME stratigraphic
hole Wallira 2 from the Wallira Trough to the south).

The Mabel Creek High has associated with it various magnetic
complexes, including several intense "bullseye" features

which fall inside EL 633 (Figure 3). These were of particular
interest for exploration for Olympic Dam style base metal
deposits.

Stratigraphy

"Basement" sequence

This sequence was not seen in outcrops and before the
exploration by the Joint Venture partners, the only information
on the basement stratigraphy was from SADME stratigrpahic drill
holes drilled as a part of synthesis on the geology of the
Arckaringa Basin. Several holes penetrated through to the
basement where they intersected granitic gneisses and granites
subsequently dated to be at least 1,500 million years old
(Webb, 1979).

The present phasé of the exploration intersected basement
consisting of at least 140 metres true thickness of folded
banded iron formation overyling metamorphics with skarn-like
affinities and thicknesses of garnetiferous granulites and
gneisses and minor amphibolite. Age datings on feldspathic
gneisses from drill hole PB1 deduced these rocks to be at
least 2,650 million years old (Appendix 2E). Petrological
studies from selected samples from drill hole PB2 noted
similarities between the "basement" sequence and the Mount
Shannon Iron Formation and Mangalo Schist of the Eyre Peninsula
region (See Appendix 3D)
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Permian

a) Boorthanna Formation (P1b)

The Towest-most Permian unit which consists of basal. boulder
conglomerate beds with clasts of the underlying gneissic and
granulitic material in a groundmass of quartz-rich arenites.
Other sub-units within the Boorthanna Formation include bands
of sand, silt, shale, clay and dolomite.

b) Stuart Range Formation (Pls)

This is a grey to black sticky clay and shale with only very
minor amounts of silt and sand, suggesting much quieter marine
conditions existed than during the time of deposition of

the Boorthanna Formation arenites and rudites.

c) Mount Toondina Formation (P1t)

Although not intersected in the drill holes in EL 633, this
is a significant unit as in adjacent areas coal has been
found in the upper part of this unit. The Tower section
includes sandstones, siltstones and some shales, while

the upper unit includes shales and silstones and character-
istically coals and carbonaceous shales.

" Cretaceous

a) Cadna-owie Formation (Klc)

This is a coarse to medium-grained loosely packed and poorly
consolidated quartz sandstone unit with a finer grained upper
sandstone-siltstone unit., This unit is the Tocal source for
stock bore-water.

b) Bulldog Shale (Kmb)

The uppermost Cretaceous unit, the Bulldog Shale consists of
soft slightly gritty siltstones and dominantly shales which
have become silicified in places (notably around Coober Pedy
where discontinuous lenses of precious and non-precious opal
are found).
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Recent

Thin development of red-brown clays and silts with pebbles
of silcrete are the main recent lithology. Towards the west
of the EL, east-west trending longitudinal sand dunes up to
5 metres high become common.

EXPLORATION PROGRAMME

Aeromagnetic Survey

A 964 1ine kilometre low level airborne magnetic and radiometric
survey (90 metre sensor height with north-south flight lines
400 metres apart) was carried out by Geoex Pty.Ltd. of Adelaide.

This survey was designed to cover two belts of strong magnetic
character within EL 633 as found on the Murloocoppie 1:250 000
aeromagnetic sheet, and give some indication of the continuity
and style of magnetic response.

As can be seen from the results of the aeromagnetic survey
(Figure 4), the anomalous zone from the northern survey is very
strong (up to 15,000 gammas in the strongest portion) while the
most intense area from the southern block is up to 5,000 gammas.
One notable feature discernable from this survey 1is the
apparent Tinearity within these strongly magnetic zones. In
particular the eastern end of the northern magnetic block
possibly represents a folded originally tabular magnetic source.
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Geophysical Gridding

Gridding, levelling and gravity/magnetometer surveying of five
discrete aeromagnetic anomalies for a total of 103 Tine kilometres
was done in Exploration Licence 633 (Figure 5). Stations were
pegged at 100 metre intervals and levelled with a dumpy level

and staff. Distances were measured by tape.

Gravity readings were taken at every 100 metre stations using
a LaCoste and Romberg gravity metre and magnetometer readings
every 25 metres using a Unimag to give the results recorded
in Figures 6 and 7.

In general the anomalies tested were found to have substantial
coincident magnetic and gravity responses, although Anomaly

2 consisted of twin magnetic peaks with an intermediate
gravity high.

Drilling

Exploration in EL 633 was for an Olympic Dam style of basemetal
deposit, (a deposit with a coincident gravity/magnetic
signature) so the geophysical gridding indicated there were
several possible targets within the EL.

Three holes were drilled into coincident or near-coincident
gravity) magnetic anomalies and an further hole was drilled
into a central gravity high without an associated magnetic
high to test the basement geology. A total of 602 metres of
rotary and 597 metres of diamond drilling were done in the
EL.

DDH PB1 (356.2m)

Diamond drill hole PB1 was sited on the strongest coincident
gravity and magnetic anomaly, Anomaly 1, which had peak
responses for gravity and magnetics of 11 milligals and
17,000 gammas respectively (Appendix 1)
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This drill hole passed through 152 metres of Permian and
younger sediments before passing through basement metamorphics
until the hole was terminated at 356.2 metres (Appendix 2A).
The “"basement" sequence consisted of a thick sequence of

banded iron formation from 152-317 metres, dipping on average
at 450 to give an estimated minimum true thickness of BIF

of 120 metres. The BIF was composed almost entirely of quartz:
and magnetite, some hematite and very minor pyroxene,

amphibole chlorite and pyrite. There is little evidence to
suggest whether the BIF has a sedimentary or volcanic origin.

Iron oxide content in the sequence is mainly between 15-30%.

The sulphides within the banded iron formation were low in
basement values.

Below the banded iron formation from 317-329 metres were a
sequence of rocks described by Central Mineralogical Services

as having skarn-1ike affinities (Appendix 2D). These lithologies
included pyrrhotite mafics, sphaleritic calc-silicate, skarns

and marbles. By 329 metres, the sequence passed into

feldspathic garnet gneisses with amphibolite bands, which the
above-mentioned CMS report believed were significantly different
in metamorphic style to the overlying skarns and consequently

of possibly different age.

Two samples (one from the banded iron formation; the other
from the feldspathic gneiss) were submitted to AMDEL for
Rb-Sr geochronology. Only the feldspathic gneiss was
considered suitable for dating as the quantities Rb and Sr
in the BIF were too low for the technique to be used.

A possible range of ages for.the feldspathic gneiss was
2650-3310 million years (Appendix 2E).
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DDH PB2 (437m)

After the first drill hole failed to intersect lithologies
similar to those from the Olympic Dam area, it was decided
that diamond drill hole PB2 should be sited orrthe gravity
high between the twin magnetic peaks of Anomaly 2. It was
hoped that this drill hole would not go through a large

thickness of banded iron formation but another dense
source material. The gravity response from Anomaly 2 was

'8 milligals, while the magnetic peaks were about 14,000

gammas (Appendix 1). (It was believed that the lack of
coincidence of the magnetic peaks with the gravity peak
may have indicated the presence of a folded structure, the
magnetic peaks representing the BIF flanks and the central
gravity high dense overlying or underlying, possibly
sulphidicmaterial).

This hole passed through 176 metres of Permian and younger
sediments before passing into basement metamorphics until
437 metres where the hole was terminated. The metamorphic
sequence consisted of another thick unit of banded iron
formation from 176-334 metres. dipping on average at 30°
to give an estimated true thickness of BIF of at least

140 metres. Again the BIF was dominantly quartz and
magnetite, but with some hematite and certainly with more
of the minor minerals such as anthophyllite (in places
with talc pseudomorphing after it), hypersthene and some
sulphides (pyrite and pyrrhotite). Again total iron
content was of the order of 15-30% (Appendix 3A).

Underlying the banded iron formation, from 334-349 metres
was a transitional zone with decreasing amounts of banded
iron and increasing amounts of orthopyroxene (hypersthene),
minor clinopyroxene, anthophyllite, actinolite and garnet.
Graphite was also a common accessory mineral. After the
unit medium-grained garnetiferous granulite was the dominant
lithotype until about 364 metres where biotite content
increases to about 15% and consequently the rock texture
becomes more schistose or gneissic. Several sulphide
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bands were found between 364-395 metres where coarse
banded pyrrhotite is overgrown and cross cut by coarse
euhedral pyrite. Only trace chalcopyrite was found in
these sulphide bands. Below 395 metres the lithology is
mainly garnetiferous gneiss with trace finely disseminated
pyrite (Appendix 3c).

There is some overall similarity between thé basement
sequences intersected in PB1 and PB2. The banded-iron
formation in each hole is reasonably similar, both being
gnerally fine to medium-grained, well-banded and largely
of a simple mineralogy. The basal member of each BIF
sequence is very similar, being a coarse-grained glassy
quartzite with blebs and stringers of remobilised sulphides.
Beneath this is a unit characteristically with Fe and Mg
silicates and carbonates. The Tower most sequences 1in
each hole consist of regional, medium-grade lithologies,
dominantly garnetiferous and feldspathic gneisses and
granulites.

6.3.3 DDH PB3 (287m)
_ Diamond drill hole PB3 was sited near the centre of a

broad gravity high in the middle of Exploration Licence 633,

to test the "backgraund basement lithologies". There was

no associated magnetic high with the gravity peak. This

hole passed through 187.25 metres of flat-lying sedimentary
rocks before hitting basement. The sequence included highly
folded coarse feldspathic garnetiferous granulites and gneisses,
with minor amphibolite bands. No sulphide mineralisation

was intersected (Appendix 4A).

This sequence would appear tobemuch older than the banded
iron formation of PB1l and PB2 and probably of similar age
to the amphibolite-facies metamorphics found in the Tower
parts of the earlier drill holes.
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RDH PB4 (118.4m)

This rotary precollar was drilled over a moderately
intense coincident gravity/magnetic anomaly in the area
of the southern aeromagnetic survey. The gravity peak
was about 5 milligals, with a 7,000 gamma magnetic peak.

The hole hit basement at 118 metres and intersected what
appears to be glassy quartzite with minor quantities of
magnetite (again probably a BIF). Due to the distinct
lack of success in finding basemetals in banded-iron
formation in the north of the EL, this hole was not
continued at depth into the basement by diamond drilling
(Appendix 4A).

Geochemical Analysis

Complete sets of samples were taken for the basement rocks
from each of drill hole PB1 and PB2, wi h analysis of Cu,
Pb, Zn and Ag done on all samples and many other elements
tested on selected pieces of quarter core. Core from PB1
was sampled as well by using a core grinder to give 1 metre
samples to test the background values of Cu, Pb, Zn, Ag

and some Au in the various lithotypes. Analytical data
for PB1 is recorded in Appendix 2B and 2C).

Core from PB2 was also sampled in total by grading to
give 2 metre samples. These were also analysed for Cu, Pb,
In, Ag and every tenth sample for Au. (Appendix 3B and 3C).

Only randomly selected pieces of quarter-core from PB3
were sampled and these were all analysed for Cu, Pb, Zn,
Ag, Mn, Au and Ba. (Appendix 4B and 4C).
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In general, analytical values and standard deviations

for anomalous samples have been determined for the samples
obtained by grading the core for both PB1 and PB2. As can
be seen, threshold values for each of Cu, Pb and Zn is
Tow, and notably lower in the BIF sequences than in the
basement gneisses and granulites (Appendix 5). Several
anomalous samples were naturally found but no major trend
can be determined between Tithotypes and sample analysis
values, other than that basemetals values were slightly
elevated in sulphide bands.

Geophysical Modelling

Some two-dimensional modelling of the ground geophysical
data in conjunction with known densities and magnetic
susceptibilities intersected drill core was attempted for
Anomaly 1, to determine whether the Tithologies drilled
could explain adequately the large geophysical anomalies
in the area.

The modelling did not provide any unique or absolute
solutions entirely compatible with the results from drilling,
however, it appears likely that the magnetite banded-iron
formations were responsible for both the gravity and
magnetic anomalism within EL 633. Possible demagnetisation
or loss of remanence (this may explain the lack of

magnetic peak with the gravity peak at PB2) complicates the
interpretation of the distribution, shape and Tikely dip
direction of the banded-iron formation.

The causative body appeared to be a tabular structure some
500m thick with subcrop topography raised to a depth of
250m and with a further three ridges striking approximately
east west; the upper ridges have a maximum elevation of

the order of 150-200 metres below the present surface

and widths possibly of the order of 200m. Such a
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configuration could feasibly be due to a strongly folded
dense BIF sequence in a sequence of reasonably dense meta-
morphics (the garnetiferous gneiss from 360m depth in PB2
had a density of approximatley 3.6 g/cm3), the BIF folds
causing the above-mentioned strike ridges (Appendix 7).

Banded Iron Formation Investigation

The banded-iron formation intersected in diamond drill

holes PB1 and PB2 appeared to be a possible resource of
iron ore and consequently three selected samples of the

BIF were sent to BHPs Whyalla steel plant for beneficiation
testing. The report on this work is included in Appendix 8.

The chemical testing demonstrated that for PBl there
existed an upper and lower magnetite - BIF (i.e. samples
ADL 36264 and 36266) with an intervening hematite - BIF
(i.e. sample ADL 36265). Total iron values for the three
samples from PB1l and also the above samples from PB2 gave
values of about 30% Fe. This compares with average grades
of 60+% Fe for operating mines in the Middleback Ranges
near Whyalla. However, the samples tested from PBl were
very easily beneficiable to give high grade concentrates
from all three samples, with high recovery of the magnetite
present. The magnetite concentrate was considered to be
suitable for pelleting and have possible application as

a dense medium, as in coal washing. (Appendix 8).

Several problems exist in consideration of the banded-iron
formation as a possible iron ore source. The depth of at
least 150 metres to BIF in the northern anomalous block,
and 118 metres to probable, but as yet unproved BIF in

the southern anomalous block, provides a major obstacle in
any future development of the area. Also, the much Tower
grades than operating mines in the Middlebacks (30% c.f.
60+%) is another major problem, in spite of the simplicity
of beneficiation of iron from the Paragon Bore BIFs.
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These problems indicate that the banded-iron formations
from Paragon Bore are not a viable exploration target
at present, but a further indication that a large iron
formation province occurs in South Australia.

CONCLUS IONS

Exploration in EL 633 failed to find significant baseﬁeta]
concentrations in the basement sequence. Large coincident or
near-coincident gravity/magnetic anomalies in the area
appear to be due to a sequence of folded banded-iron
formations, of at least Proterozoic age, unconformably
overlain by Permian and younger sedimentary rocks.

The banded-iron formation is a significant deposit, as
it is at least 140 metres true thickness, and was found
in two discrete drill holes, 9 kilometres apart. Percentage
Fe in the banded-iron from the two holes is approximately
30%. Beneficiation of the iron from the BIF is simple by
wet magnetic separation to give high grade concentrates
for high recoveries of magnetite present. However, the
banded iron formation is at Teast 150 metres deep and at
present would seem to be of Tittle interest as a future
potential resource because of this and a combination of
other factors.

The main target for further exploration is in the vicinity
of grid Tine 388800E where a gravity high with only minor
coincident magnetic anomaly may represent a lateral change
from banded iron to sulphide facies jaspilitic formations
as in a Gamsberg-style deposit.
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0
PROFILE COMPARISONS FOR MAGENTICS AND GRAVITY

THROUGH PB1, PB2 AND LINE 388800F
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DETAILED GEOLOGICAL HOLE LOG 0024
THE BROKEN HILL PTY CO LTD. - PROJECT _E,L. 633 PARAGON BORE ORILL HOLE _PB)
Location or local co- ordinates 79750N 93500E (NE Anomaly) R.L. Couqr(DQQ-um)_ZM_f_g_S_;
Map Reference__Murloocoppie SH53-2 Co-ordinates (Grid) 812950N 393850F !
Contractor Dritier Machine Method Sampling Tools Depth Dote r
Pre Collar | Aust. Diamond | I. Pringle |Foxmobile Rock Roller 152.5m [6/8-9/8/81
Main Hole [prilling P/L " " Diamond B56.2m {10/8-5/9/8)
GN_ N Depth Decl'n Brg (Mag) | Hole dia. From To Casing —HQ . F ruices
(:?%i):zmﬁ;a‘ Vertical HQ 0 152.581 metres could not be removed ‘
NQ  [152.5(356+2 be\otic water tevel 878 pate
BQ 1273.01{274.6 jlogged by_ M. Page _ pate_ _4.9,81
Remarks i
From To Interval | Recovery| % Rec. GEOLOGICAL DESCRIPTION Remarks
0 5 5m |chips / Red-brown gravel and sand; clayey in part RECENT
“mﬁ 5126 |19 " . White & yellow alunitic clay with abundant
e quartz grit & angular limonitic clasts.
oy
_,% 24 | 30 6 " Very fine, pink brown & lilac clay with somd .
o i grit; very soft to touch and when squeezed CRETACEQUS
§ gives off lots of water . (Bulldog
o Shale)
_Dg 30 | 40 {10 " White & yellow plastic clay with minor grit
e ' which forms small clay balls,
_Mi 40 | 50 10 " - More plastic clay which forms large sticky
- lumps that clog up the rock roller bit.
“, Yellow & grey in colour..
~g 50 | 58 8 " Plastic clay is now becoming quite black
_;; [with increasing grit content;‘gfit»is fine
» to medium sand.
b ’
e 58 | 70 |12 " Fine grey-yellow-brown silt & sand grains;
loosely-packed, ‘
70 | 84 14 " Coarser, more competent sand to fine grave; CRETACEOUS
grains up to 2mm across. (Cadna~owie
, FM)
~ z 84 | 90 6 " Finer grey sandstone, as seen from 58-70m
i
-
~ 90 {104 14 " Coarse, loose sand with miﬁor white clay
- flakes; grains sub-rounded to angular &
- domipantly from 0.5 to 3mm.
| sruBOLS AND
™ | ABBREYIATIONS




| DETAILED GEOLOGICAL HOLE LOG 1

THE BROKEN HILL PTY CO LTD. - PROJECT__ E.L. 633 PARAGON BORE ORILL HoLE _ EBI

orao

! !
‘Location or local co-ordinates R.L. Collar {Datum) !
H 1
. . . }
| Map Reference Co-ordinates (Grid) ;
: 1
Contractor Oniler Machine Method Sampling Tools Depth Date !
- Depth Deci'n Brg (Mag) | Hole dia.] From To Casing
Mognetic
Declination
Static water levet Date
Logged by. Date

100Z unless stated otherwise

From | To |interval |Recovery| s Rec. - GEOLOGICAL  DESCRIPTION Remarks .
”%4 110 6 |[chips. Sand now very fine grained to silty and hasla [PERMIAN
- black clayey matrix. _ (Stuart
i;, i . Range
%on 122 12 " Fine sand with increasing amount of sticky Formation)

i § grey and soft yellow clay.

122 152 30 " Dominantly sticky grey clay & soft yellow

clay with minor amounts of fine grit.

52 176.9 24.4 [24.4 |100% 10-15% magnetite in a banded to poorly- precanbrian

banded BIF with abundant coarse patches

of magnetite

176.9 179.3 12.4 2.4 White welded tramnslucent quartzite with

very little bedded magnetitie, but coarse

patches of game at 177.6 and 178.65m.

;?9.3 187.1(7.8 (7.8 | ‘ BIF with many soft-sediment movement Pyrite in
e - . textures present, especially between 179.25+¢ slumped
éi ’ 180.55m and 186.20-187.15m. Here have 40Z material at
magnetite as very fine grains (much finer 185.55m
thag anywhere elgse in the gﬁzgz with well-
developed slump structures (185.40m, 185.85n)
and poggible sand dykes (179.97m).
187.10R203.8 {16.7 |16%.7 BIF with from 15-30% magnetite; well- : Very minor
| é banded. Ffracturing
2 3.8 R17.0113.2 [13.2 Welded white quartzite with 5-10Z magnetite

in bands with some associated with chlorite

(may be coarser remobilised magnetite along

JYMBOLS ANO
ABBREVIATIONS
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4

THE BROKEN HILL PTY CO LTD. - PROJECT _E.I.. 633 PARAGON RQRE ORILL HOLE _.B.B_L_____.!
: {Locction or local co-ordinates : R.L. Collar(Datum)_rﬂ_q.g_.i
Map Reference Co-ordinates (Grid) !
| Contractor Driiler Machine Method Sampling Tools Depth Date
|Pre Collar
v ,Nam Hole
T MN . Depth Dect'n Brg (Mag) §Hole dia.| From To Casing
Declination
Static water level ; Date
Logged by. Date
ﬁZRemqus i
; l.From | To |intervai |Recovery| %Rec. - GEOLOGICAL  DESCRIPTION Remarks
N chloritised fractures). Most of the bedding
" has vanished due to metamorphism; bedding
é only seen where magnetite present.
”§7.0 222.515.50 }5.50 Unit transitional between above. and below
: unitg; mainly a grey-white magnetitic 4
" quartzite.
b A
222.5 245.9(23.4 }23.4 Well-banded BIF starting at about 20%
kﬂ; magnetite content, but up to 30-40%
i magnetite around 236.00m and back to 20%
magnetitie by 245.90m. The more magnetite.
unit has quite discrete magnetite and
quartzite bands. '
?45.90248;1C2.20 2.20 Mostly white-grey quartzite with up to 10%
& bands of magnetite, plus irregular coarse-
i” , grained patches of magnetite .(especially at
8 . ; 245.40m) .
p48.10249.441.38 |1.38 Green chloritic rock with up to SO% mag-
netite and coarse patches of hematite (eg
249.34m). Carbonate veing common where
hematite abupndant. '
257.73 7.27)7.27 Well-banded BIF, with quartzite as discrete
! bands between the magnetite layers which
occupy 30-40%Z of the rock. Quartzite bands
% slumped in part and possisle cross-bedding
" at 251.60m.
5YMBOLS AND
ABBREVYIATIONS
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" | THE BROKEN HILL PTY CO LTD. - PROJECT E:-L. 633 PARAGON BORE QRILL HoLE _ PB! |
Location or local co- ordinates R.L. Coilar {Datum)
F 0097
; Map Reference Co-ordinates {Grid) : —
l [ Contractor Driller Machine Method Sampling Tools Depth Date
Pre Collar

B s

Main Hole

GN MN Depth . Dect'n Brg (Mag] JHole dia.] From To Casing
Magnetic
Dectination
Static water levet Date
Logged by. Date
Remarks :
. -2
b .4 From | To Intervat | Recovery{ “4Rec. . GEQLOGICAL  DESGRIPTION Remarks
1 257.79263.7% 6.0 | 6.0 BIF but not as well-banded as above unit.

Magnetite content is 25-30%; coarsely

crystalline patch at 261.90m.

“263:7528!.0517.3 16.9 |95% Grey BIF with 30-407 magnetite. The bands Tectonicall
generally lem with distinct quartzite layers Brecciated
A separating the magnetite béndg. Bedded reconsti-
}’s magnetite is medium to coarse*erained. The uted BIF
quartzite bands are regular to lensoidal. at 280.60m
Coarse recrystallised magnetite patches at yith green
) 264 .70m and 278.70m, ¢hlorite
: groundmass,
i@Z8l.05295.7C14.65 14.10]957% White-grey BIF with magnetite content of
15-20% as mainly fine grains.
“295.70R99 . 63 3.95|3.75 | 952 Transitional change from BIF to quartzite.

Some fracturing, which has been rewelded,

has displaced beds up to 2cm from original

, position.
g
302.04 2.35{2.10 |95% White, welded, translucent quartzite with Minor
few traces of original bedding. fracturing,
310.008.00 }8.00 White-grey magnetitic quartzite with the Minor sheareg
magnetite content of the BIF from 10-20%. s¢histose
' ) Generally well-banded, however, has white material witH
i welded quartzite bands with irregular coarsg~ cljlorite &
’L" grained magnetite patches’(e.g. 305.10-305.42, |fine grey
j 303.70-304.00m), , mica.
L (42 306.46m,
! ’ 303.20m)

© SYMBOLS AND
ABBREYVIATIONS

L)



| DETAILED GEOLOGICAL HOLE LOG

| THE BROKEN HILL PTY CO LTO. - PROJECT E.L. 633 PARAGON BORE ORILL HOLE PB‘pQ §
' ‘ :
iLocction or local co-ordinates R.L. Collar {Datum} OU¢ ;
‘ Map Reference Co-ordinates (Grid)
‘ Contractor Dniler Machine Method Sampling Tools Depth Date ‘
Pre Collar z
1] Main Hole 3
1.1 | Dfpth Dect'n | Brg(Mag) [Hole dia.| From | To  Heoging i
Dehination
Static water level Date E
Logged by. Date
‘gR;murks
| From | To |interval |Recovery| %Rec. _ GEOLOGICAL  DESGRIPTION Remarks
- $10.0 314.33 4.35{4.35 Massive, white, welded quartzite, with many
é . small pits with a carbonate lining. Pyrite
| mgi is common in this unit with a band of 80Z
g L pyrite from 311.67-311.97m and also at 312.35-
1 _ 312.36m. Less regular patches at 311.3%m,
oy 312.80m, 312.92m, 313.00m and 313.23m.
*(ﬁl (these are mainly vein-fill), With the 9
%; pyrite from 311. £7=-311.97m find a soft,
black mineral and also at 313. 88-313.96m.
4314.39317.333.00 }{3.00 BIF with up to 70% magnetite over a 10cm
‘ section but averagin about 20%. This
] decreases to 5% by 317.35m. Bladed crystal
;b( _ : of amphibole in &he magnetite-righ bands.
4 317.35318.13 0.80[0.75 | 95% Mainly quartzite, with blebs of black to Very
green subspherical to elongate amphibole ang fractured
chlorite in fractures. Minor irregular at 317.45m
patches of pyrite filling inter—graih spaceB.
~ §18.15320.50 2.35{2.15 | 95% Carbonate consisting of white, calcite- Stylolites
5 B rich, coarse, bladed, massive to poorly- & minor
g bedded rock, with abundant black spheroids fracturing
g of magnetic black mineral. .These spheroids
become more abundant and by 320.10m is a
black magnetite-rich carbonate in a black
; green dolomite. Pyrite in fractures and
; open pore space.
Ad
% 11320.5 {324.8Q 4.30}4.00 | 952 Transition from above carbonate unit into 0% pyrrho-
!\~ soft pyrrhotitic & in part quartzitic unit. ite from
SYMBOLS AND
~ | ABBREVIATIONS
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Map Reference

THE BROKEN HILL PTY CO LTO. -

Location or local co-ordinates

DETAILED GEOLOGICAL HOLE LOG
PROJECT E.L. 633 PARAGON BORE

DORILL HOLE

Co-ordinates (Grid)

PB1

R.L. Collar (Dctum)__ﬁ.ﬁ.a.g_
P 3

% Contractor Oriller Machine Method Sampling Tools Depth Date
Pre Collar
17)| Main Hole
GN ; -
m:bgr?dic Depth Deci'n » Brg (Mag} ] Hole dia.| From To Casing
Declination
Static water level Date
i Logged by. Date
Remarks
Fram | To |Interval |Recovery| %aRec. GEOLOGICAL  DESGRIPTION Remarks
Has abundant green-brown-black bladed crysthls 323.77-
(possibly silicified carbonate) and where 324 .77m.
this is abundant have pyrrhotite to 10Z.
Also garnetiferous.
.B24.80325.1% 0.35] 0.32 95Z Carbonate unit with abundant Qiack magnetic ]
| spheroids. A
! _
325.19326.8% 1.70} 1.60 | 957 Massively to poorly-bedded white-grey Talc along
/ quartzite with intergrowths of pink garmet. fractures.
I
326.85B328.44 1.61]1.45 | 90% Carbonate unit with abundant black magnetic Has fine
spheroids. vginlets of
e$p. from
327.89-328.06
"328.460345.6617.20] 16.50] 95% Garnet gneiss, with the garnet in places [
‘ totally silicified. Has interBands of
black soft, micaceous, very fine-grained
material with small (lmm)grains of either
_ feldspar or garnet (especially at 335.15m).
. Also have red—Qrangg_hgmaﬁi;ig:lggkigg_ginggal
along fractures. Pyrite also along fractures.
347.19 0.44]10.40 | 95% Highly chloritic rock which is quartzitic Becoming
‘ i where fractured. Minor pyrite in fractures|. fractures
| | by 347.10m.
1 347.10347.84 0.74{0.74 Very hard siliceous rock with veins of red-
] orange hematite cross-cutting red-green
garnet gneiss. This is calcite-veined in

« SYMBOLS AND

ABBREVYIATIONS
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DETAILED GEOLOGICAL HOLE LOG

i
! | THE BROKEN HILL PTY CO LTD. - PROJECT__E-L. 633 PARAGON BORE ORILL HOLE _FB!
l | Location or local co- ordinates RL. Collar{Datum)_0Q {190
E | Map Reference Co-ordinates (Grid) i
] : Contractor Datler Machine Method Sampling Tools Depth Date '
E Pre Collar
] 11 Main Hole
i SN un . Depth Decl'n Brg {Mag) ] Hoie dia.| From To Casing
Magnetic ’
l Declingtion
Static water level Date
Logged by. Date
] Remarks ' ]
E To Interval | Recovery| % Rec. ) GEOLOGICAL DE%CR!PTION . Remarks
]NQ places. . "
B47.84348.430.61 10.61 Carbonate with black magnetic spheroids.
' 848,49356.217.75 |7.75 " |White-grey garnet gneiss with-garnet as
spheroids up to lcm across. Chloritic v

L - patches occur from 352.80-352.95m, 353.10-
‘ 353.38m and 355.83-356.00m and also as

scattered grains throughout the quartzite.

H

' SYMBOLS ANO
ABBREVIATIONS




Drill

Petrological

Sample No. Hole Depth(m) Analysed For Study
" ADL 36001 PB1 169.60-169.89 Cu,Pb,Zn,Ag,%Fe,Au C.M.s.
L 002 172.61-172.67
k 003 174,93-175.08 .
% 004 175.58-175.78 0101
005 177.55-177.67
006 200.80-200.95
007 233.55-233.70
008 233.90-234.10
009 234,20-234.30
010 248.61-248.76
011 280.50-280.65
012 311.79-311.94
013 320.56-320.67
0l4 324.30-324.42
015 324.80-324.94
016 335.15-335.39
017 350.00-350.25 A )
e 018 155.49-155.73 CU,Pb,Zn,Ag,SiOZ,Alzogl‘ )
| 019 168.95-169.17 | Ca0O,Mg0,$,T10 ,V,Fe(acid)
. 020 185.83-186.08 sol+total)Ce,Ba,Sn,Mn, )
021 197.98-198.33 | Au,P,F,Sr,Zr,Nb,U,Th,Y )
7 022 207.94-208.18
g 023 224.,02-224.33
024 235.90-236.20
025 269.80-270.10
026 274.60-275.00
027 289.60-290.05
. 028 312.83-313.08 N2
j 029 315.55-315.92 | Cu,Pb,Zn,Ag,Ce,Ba,Sn,)
030 318.88-319.01 Mn,Au,P,¥,Sr,Zr,Nb,U,)
| 031 322.52-322.67 Th,Y )
| 032 327.93-328.09
033 333.23-333.50 +
. 034 344,50-344.79 Cu,Pb,Zn,Ag,Ce,Ba,Sn,)
§ 035 345.88-346.20 | Mn,Au,P,F,Sr,Zr,Nb,U,)
= 036 347.80-348.44 | Th,Y )
037 351.22-351.55
038 355.96-356.17
" 039 312.25-312.50
040 249.02-249.30
041 324.64-324.81 <4
042 162.80-163.03 | Cu,Pb,Zn,Ag,Si0,,A1,03,)
. 043 178. -178.79 CaO,Mg0,5,T10,,V,Fe (acid
L 044 192.77-192.97 sol + total)Ce,Ba,Sn,Mn)
045 214.35-214.55 | Au,P,F,Sr,Zr,Nb,U,Th,Y )
046 244,00-244,27 _
047 251.80-252.00
048 260.80-261.01
049 278.50~-278.82
050 302.81-302.98
051 307.80-308.20
) 052 Nb,Zr,Y¥,Sr,Rb,U,Th,Sn)
| 053 S¢,Li,F,Mo0,V,Cr,Co,Ni)
; 054 Cu,Ag,Zn,As,Pb,Co,,Au)
055
056
057 152.50-153.00 Cu,Pb,Zn,Ag (Au every
058 153.00-154.00 tenth sample after
059 154.00-155.00

ADL 36060) l




Drill Petrological

Sample No. | 7. Depth (m) Analysed For Study
~ADL 36060 PB1 155-156 Cu,Pb,Zn,Ag (Au
| 061 156-157 every tenth sample).
! 062 157-158 >
063 158-159 010=
] 064 159-160
5 065 160-161
h 066 161-162
" 067 162-163
'g 068 163-164
- 069 164-165
070 165-166 Au
071 166-167
072 167-168
073 168-169
074 169-170
075 170-171
076 171-172
077 ' 172-173
078 173-174
079 174-175
080 175-176 Au
” 081 176-177
| 082 177-178
083 178-179
084 179-180
085 180-181
086 181-182
- 087 182-183
| 088 183-184
i 089 184~-185
090 . 185-186 Au
" 091 186-187
| 092 187-188
. 093 188-189
. 094 189-190
] 095 190-191
= 096 » 191-192
097 192-193
098 193-194
099 194-195
100 195-196
101 196-197
102 197-198
103 198-199
104 199-200
105 200-201
106 201-202
107 202-203
108 203-204
109 204-205
110 205-206 Au
111 206-207
112 207-208
113 208-209
. 114 209-210
| 115 210-211
. 116 222-212
117 212-213
118 213-214
119 214-215
120 v 215-216 v Au




”$Samp1e No, 25;&: Depth (m) Analysed For PEtgzigilcal
,ADL 36121 PB1 216-217 Cu,Pb,Zn,Ag (Au)
! 122 217-218
123 218-219 ¢
124 219-220 %
125 220-221 0103
126 221-222
127 222-223
128 223-224
129 224-225
130 225-226 Au
131 226-227
132 227-228
133 228-229
134 229-230
135 230-231
136 231-232
137 232-233
138 233-234
- 139 234-235
o 140 235-236 4 Au
‘‘‘‘‘ 141 236-237
142 237-238
143 238-239
144 239-240
- 145 240-241
146 241-242
147 242-243
148 243-244
| 149 244-245 ,
: 150 245-246 Au
151 246-247
152 247-248
153 248-249
154 249-250
oy 155 250-251
| 156 } 251-252
o 157 252-253
158 253-254
159 254-255
160 255=256 Au
161 256-257
2 162 257-258
o 163 258-259
164 259-260
165 v 260-261
| 166 261-262
- 167 262-263
168 263-264
169 264-265
170 265-266 Au
171 266-267
172 267-268
173 268-269
174 269-270
175 270-271
176 271-272
177 272-273
178 273-274
179 274-275
180 275-276 Au
181 276-277
182 277-278
183 N 278-279 4




, Sample No. DHrolllel Depth (m) Analysed For Petgglllg%lcal
, ADL 36184 PB1 279-280 Cu,Pb,Zn,Ag
% 185 280-281 0104
* 186 281-282 104
} 187 282-283 )10«
; 188 283-284
= 189 284~285
190 285-286 Au
191 286-287
192 287-288
193 288-289
194 289-290
) 195 290-291
196 291-292
L 197 292-293
o 198 293-294
o 199 294-295
200 295-296 Au
i 201 296-297
o 202 297-298
- 203 298-299
. 204 299-300
| 205 300-301
& 206 301-302
. 207 302-303
! 208 303-304
B 209 304-305
210 305-306 _ Au
| 211 306-307
g 212 307-308
' 213 308-309
) 214 309-310
i 215 310-311
. 216 311-312
217 | 312-313
1 218 313-314
y 219 , 314-315
o 220 315-316 Au
- 221 316-317
2 222 317-318
wd 223 318-319
. 224 319-320
o 225 320-321
L 226 321-322
227 322-323
228 ) 323-324
229 324-325
230 325-326  Au
231 326-327
232 ; 327-328
233 328-329
B 234 329-330
o 235 330-331
o 236 331-332
237 332-333
; 238 333-334
| 239 334-335
) 240 335-336 Au
241 336-337
242 337-338
243 338-339
244 339-340
245 340-341
246 v 341-342 J




 Sample No. 2;;&3 Depth (m) Analysed For Petggigélcal
 ADL 36247 PB1 342-343 Cu,Pb,Zn,Ag
g 248 343-344
: 249 344-345
250 345-346 Au 1N
251 346-347 0105
252 347-348
253 348-349
254 349-350
255 350-351
256 351-352
257 352-353
258 353-354
259 354-355
260 355-356 Au
261 356-357 d '
262 Rb-Sr dating
263 $
oy 264 152-220 Fe,S510,,A1,03,P,Ca0) Beneficiation
o 265 220-280 Mg0O,Mn,S$,Ti02,Cu,Zn) Testing
L 266 3 280-320 K.0 ) *
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ANALYTICAL REPORT
JOB COM 811308

Results in ppm Olﬂb
SAMPLE Cu Pb Zn Ag e Au
ADL 30058 26 20 22 <1 5.50° 0.20
PB1 169.6-169.80m 10 8 12 <1 37.0 0.20
172.61m 24 12 16 <1 22.0 0.10
174.93-175.08m 8 4 12 <1 40.0 <0.05
(oL 26004) 175.58-175.7%n 8 4 8 <1 #1.0  <0.05
'a | 36002) 177.55-177.67m 10 <4 6 <1,  7.40 <0.05
lADL 265006) 200.8-210.95m 8 <4 12 <1 56.0  <0.05
Al 2600T) 233.55-233.70m 20 20 12 <1 23.4  <0.05
h’ %008) 233.90-234.10m 8 <4 8 <1 25.0  <0.05
ADL 36009)  ppy 234.20-234.30m 8 4 10 <1 36.0 <0.05
§
Method of Analysis - Cu, Pb, Zn : AAS 1
Ag : AAS 3
Fe : AAS 4
Au : AAS 5 special

"
!
2
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COMLABS Pty Ltd

COMPUTERISED ANALYTICAL LABORATORIES

ANALYTICAL

JOB COMB11496

SAMPLE

'ADL 36010

ADL 36011
ADL 360i2
ADL 36013
ADL 36014
ADL 36015
ADL 36016

ADL 36017

Cu

10

230
135
20
8
22

22

REPORT

O/N : B670/500

Results in ppm

Pb
<4
<4
55

130
<4
32
<4

4

Zn

12

10

14

1050

180

90

50

26

Ag
<1

<1

<1
<1
3!
<1

<1

Method of Analysis : Cu

Ag
Au
" Fe

Au
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

Pb Zn

LA L I T I Y §

XFe
53.3
28.9

40.4

14.3

32.6

b
-
L

g




c COMLABS Pty Ltd

COMPUTERISED ANALYTICAL LABORATORIES

JOoR COre11591

Dei Hoe PBI
Depth

iSS. 44~ 15513

168-945 - 163-17
18563~ 18608
91-98 - 198-33

201-94- 208-18

224 OR-224-33
235.90- 23620

262-80~ 2710 (0
274- 60~ 275-00
289-60 - 290-05
312.83~ 3i2.08
As.65 - $-92
%g-88- 319-0}
122,52~ 3261
221.9% - 328-09
333.23 - 333-50
344-50 - #4-M

245.88- 234620
3417-80 - 348-44
1351 - 32~ 351- 55
355- 96 - 356171

312. 2§ - 312-S0

4. 02- 249.30
329-64 - 324-81
162. B0- 163-03

SAUPLE
36018
36019
36020
36021
36022
36023
36024
36025
34026
36027
36028
36029
36030
36031
36032
36033
36034
36035
36036
36037
36038
36039
3 6040
36041

36042

ANALYTICAL PLPORT

0/N

Results in ppm

Cu

10

12

1100

185

10

12

32

20

70

12

16

55

10

26

10

10

Pb

<h
<4
<4
<4
<h
<h
<4
<4
<4
<h
<4

70

16

<4
32
<4

4
<4
<4
<4
<h
12
<4
<4

<4

Zn
10
14
14

10

22
40
16
28
20
200
70
18
32

24

100

32

16

10

AF 1143

Ag
<1
<1
<1
<1
| <1
<1
<1
<1

<1

<1

<1

<1

<1
<1
<1
<1
<1
<1
<1

<1

-

2

0108
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| \\‘C COMLABS Pty Ltd ANALYTICAL PEPORT
;' e SR so1 o/F i AF 1143
| Results in ppm
’ Depth SAMPLE Cu Ph™ Zn Ag 0109
7g.92-118-19 36043 6 <4 10 <1
142.11-142-97 36044 22 <4 10 <1
214.35 - 214-5S 36045 6 <4 10 <1
244.00 -244-21 36046 8 <4 10 <1
2S1-80 - 252-00 36047 8 <4 8 | <1
2¢0- 80~ 261-01 36048 10 <4 8 <1
718-50- 278-82 36049 28 <4 10 <1
302-8) - 302-98 36050 10 <4 6 <1
307- 8o- 308-20 36051 6 <4 10 <1
) AAS1 .

| Method of Analysis : Cu Pb Zn

AAS3




e SAMPLE

36018

36019

36020

36021

36022
= 36023
36024
36025
36026
36027

36028

36042
36043

o 36044

36046

36047

36048
36049
36050

36051

36045 -

COMLABS Pty Ltd

. 3
M COMPUTERISED ANALYTICAL LABORATORIES

ANALYTICAL PEPORT

JOB COMB811591

%5102 7ZA1203

72.2

42.2

42.3

41.1

83 .6

55.0

59.4

21.2

38.9

53.0

64.6

49.0

53.0

56.2

48.9

54.6

50.6

46.6

33.4

92.5

45.4

Method of Analysis :

A1203 Ca0 MgO

5102
T1i02
S
v

3

o/n

Results in ppm

ZCa0

ZMgO

: AE

1143

Z2T102
<0.01
<0.01

<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<q.01

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

framb
Poesch
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%‘ COMLABS Pty Ltd ANALYTICAL REPORT
wwm“mnmumunu?2:m20M811sgl o5 s Ar 114s
Results in ppm 0111

Acid Sol. Total

SAMPLE ZFe %Fe

36018 19.8 19.8

36019 40.5  40.5

36020  39.2  39.3

36021 40.8  40.8

36022 8.40 8.70 X

""" 36023 29.1 29.6
36024 27.4  28.1

36025 38.7 45.4

Wg 36026 42.7 42.7
’ 36027 32.7  32.7
'é 36028 22.1  22.2
36042 34.8  34.7

3 36043 32:8  32.8
& | 36044 29.1  29.0
- 36045 25.8 27.1
;é 36046 27.3  28.7
- 36047 27.6  31.3
L 36048  28.5  33.9
36049 43.3 44.1

36050 2.20  2.40 X
36051 36.6 36.5
Method of Analysis : Acid Sol Fe : Acid Sol/VOL

: Total Fe : TFusion/VOL
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JOE COMB11591 O/ : AE 1143

Results in ppm

SAMPLE Ce Ba Sn Mn Au
36018 <20 <10 <4 38 <0.05
36019 <20 <10 14 44 <0.05
36020 <20 <10 10 60 <0.05
36021 <20 <10 10 50 <0.05
36022 <20 <10 <4 90 <0.05
36023 <20 <10 <4 140 <0.05
36 024 <20 <10 6 60 <0.05
36 025 <20 <10 8 350 <0.05
36 026 <20 <10 <4 34 <0.05
36 027 <20 <10 10 24 <0.05
36028 <20 <10 4 200 fo.os
36029 <20 <10 <4 55 <o;bs
36030 <20 <10 <4 34 <0.05
36031 <20 <10 4 250 <0.05
36032 <20 <10 4 9400 <0.05
36033 <20 <10 <4 400 <0.05
36034 <20 <10 <4 4600 <0.05
36035 <20 <10 . <4 4600 <0.05
36036 30 560 6 130 <0.05
36037 50 | 780 <4 135 <0.05
36038 30 500 <4 420 <0.05
36039 30 120 <4 5800 <0.05
36040 40 145 <4 90 <0.05
36041 <20 75 <4 170 <0.05

Method of Analysis : Ce BRa Sn
Mn :

Au H

P :

F H

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
100
900
150
100

<50

[N
D



.
]
g

3
/
i
{
ot

g
L
%s
wiad

L
XS~  comiaBs Py L

EEEMNEEE  COMPUTERISED AMALYTICAL LASORATORIES

SAMPLE
36018
36019
36020
36021
36022
36023
36024
36025
36026
36027
36028
36029
36030
36031
36032
36033
36 034
36 035
36 036

’
36 037
36038
36039
36040

36041

-—
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ANALYTICAL PREPORT

JOB COMB11591

Sr

<2

<2

<2
<2
12
<2
<2

<2

<2

26
<2
12
18
160
490
220
50
24

32

O/N

Results in ppm

Zr
<4
<4
<4
<4

6
<4
<4

4
<4
<4

<4

<4

<4

42

80

125

55

34

95

80

b

4

14

4

»
.

<4

Method of Analysis

<h
<4
<4
<4
<
<4
<4
<4
<4
<4
<4
<4
<4
<4
<4
<4
<4

6
<4
<4
<4
<4

<4

AE 1143

Th

<4

<4

10

<4
<4
<4
<4
<4
<4
<4
<4
<
<4
20
<

<4

24
12
<4
<4

8

<4

Sr Zr Nb U Th ¥

<2
<2
<2

<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
18

<2

10
6

14

10

-
.

O

prmats

XRF1

boach
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|
|

; JOB CoM812011 O/R : B 670 0114
‘DZ"-L HOLE Pgi Fesults in':ppm
Depth SAI'PLE Cu Pb Zn Ag. Au
152:5~153m  :pL 26057 130 <4 145 <1
153 - 154 APL 26050 05 <4 105 <1
IS4~ 155  ~DL 26059 85 <4 £5 <1
IS5~ 1S6  ALL 36060 32 <4 40 <1 <0.05
. 156= 18T  aAnL 36061 30 <4 3¢ <1
i IS7 - 158  ADL 36062 26 4 34 <1
f ISB- 189 sp1 36062 30 4 36 <1
IS - 160 sp1 36064 38 <4 46 <1
% ADL 26065 75 4 110 <1 ’
ADL 36066 44 <4 55 <1
ADL 36067 Y <4 50 a
'~ ATL 2606° 22 <4 EE: <1
| 164 ~ 165 ATL 36060 16 <4 40 <1
j ATL 26C70 22 <4 40 <1 <c.05
ADL 36071 2¢ <4 50 <1
i
ATL 26072 24 <4 34 <1
5 ADL 36073 20 <4 34 <L
. 17O APL 36074 26 4 42 <1
ADL 36075 14 4 28 <1
- ADL 36076 28 <4 36 <1
) ATL 36077 24 <4 36 <1
H ADL 36078 28 <4 40 <1
74 - 115 apy 16079 16 <4 36 <1 '
f ADL 36080 42 <4 70 <1 <0.05

ADL 36081 50 <4 60 <1

ool 2
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| JOB COMP12011 O/N : B 670
i 2‘_&”‘_ Pesults in —fpm
SAI'PLE Cu Ph Zn Agp Au
ATL 36082 26 <4 36 <1
ADL 36083 90 6 105 <1
179 - 180 ADL 36024 6 <4 22 <1
. ADL 36085 22 <4 38 <1
; ADL 36086 32 <4 40 . <1
h ADL 36007 32 <4 42 <1
ADL 3608¢ 36 4 48 <1
184 — 188 ADL 26089 Lt 4 55 <1
ADL 36090 12 4 30 <1 <0.05 ’
, ADL 26091 26 4 3@ <1
: ATL 36092 2¢ e 34 <1
| ADL 36092 16 Y <1
- 184 - 10 ADL 26094 32 <4 38 <1
ATL 36095 26 <4 32 <1
ADL 36096 10 <4 22 <1
ARL 36097 18 <4 22 <1
ADL 26098 12 <& 18 <
94 -~ 195 ADL 36099 12 <4 20 <1
ATL 36100 10 <4 20 <1 <0.05
: ADL 36101 10 40 20 | <1
ADL 26102 18 18 26 <1
i APL 26103 22 6 3¢ <
; 149 - 200 ADL 36104 10 <4 18 <1 ‘
] ADL 36105 12 <4 28 <1
ADL 36106 20 <4 36 <1
ees/ 3



/,

This Laboratory 18 registered by the %“atanai

C E t - ‘ Association of Testing Authorities. Aust-a.a. The

N / g_ - - testis) reported herein have been pertr—ed n
RN N

accorgance with its terms of reqistratir Thig
G COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced excesr = fyll

ANALYTICAL REPORT

JOr CO¥P12011 o/Y : L 670 0116
M Fesults in :ﬁpm
SAMDPLL Cu b Zn Ag Au
ADL 36107 34 <4 26 <1
ATL 2610¢ 34 <4 22 <1
- Qo4- 205  ADL 36109 18 4 22 <1
. ADL 36110 32 6 32 <1 <0.05
ATL 36111 28 4 26 . <1
ADL 36112 40 <4 3 <1
ADL 36112 18 <4 18 <1
209 - 210 ADL 36114 18 <4 24 <1
ADL 36115 22 <4 26 <1 ’
; ADL 36116 16 <4 22 <1
J ADL 36117 20 <4 22 <1
é ADL 3611¢ 14 <4 26 <1
; 214~ 215 ADL 36116 20 <4 5C <1
= ADL 36120 18 <4 22 <1 <0.05
E ADL 26121 20 <4 2¢ <1
o  ADL 36122 14 <4 18 <1
;é ADL 36123 20 <4 26 <1
A% - 220 ATL 36124 30 <4 26 <1
ADL 36125 14 <4 20 <1
] ADL 36126 14 <4 22 <1
ADL 26127 16 Kb 2¢ <1
ADL 36128 10 <4 32 <1
‘ 224 - 228 ADL 36129 14 <4 22 <1 ‘
% | ADL 36120 12 <4 22 <1 <0.05
ADL 36131 12 <4 10 <1

ooo/l"



This Laboratory 13 registered by the “wati~nai

\?/ mLF‘BS P L d - 4 - ‘ Association of Testing Authonties. Austad The

teslis} reported hersin have been pertr—esZ in
§ -y é CD tg. t © k. accordance with its terms of registratr This
i T COMPUTERISED ANALYTICAL LABORATORIES docurnent shall not be reproduced excesr + full

D " ANALYTICAL REPORT

2 : 3
[ JOB COM812011 “ O/N : T 670 0117
Results in ppm
-P-Q-Ea-ﬁ SAVPLE Cu rb Zn Ag Au
ADL 36132 12 <4 16 <1
ADL 36133 16 <4 26 <1
229~ 230  ADL 36134 230 <4 240 <1
ADL 36135 170 6 145 <1
a ADL 36136 95 4 95 . <1
o ADL 36137 32 <4 " <1
fg ADL 26139 26 <4 34 <1
234- 238 ApL 36179 24 <4 32 <1
i ADL 26140 22 <4 30 <1 0.05 9
ADL 36141 34 <4 50 <1
ADL 26142 22 <4 34 <1
yé, ADL 26142 g <4 22 <1
y 239- 240  ADL 26144 ) <4 16 <1
wé ADL 26145 22 <4 3g <1
E ADL 36146 40 <4 55 <1
. ADL 36147 24 <4 24 <1
sy
. ADL 36148 12 <4 22 <
2444 - 24S ADL 36149 10 <& 18 <1
ADL 26150 22 <4 24 <1 <0.05
; ADL 26151 145 <4 145 <1
ADL 36152 24 <4 40 <1
ADL 36153 22 <4 22 <1
249 - 280 ADL 26154 20 <4 30 <1 ‘
ADL 36155 14 <4 26 <1
| ADL 36156 10 <4 20 <1
g
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) JOL COIf12011 o/F : T 670 0118
g Fesults in:ppm
e
Degth SAMPLE Cu Ph Zn Ag Au
ADL 26157 10 <4 22 <1
ATL 3615¢ e <4 20 <1
AS54- 255  ADL 36159 .20 4 14 <1
ADL 26160 12 <4 16 <1 <C.05
ADL 36161 10 <4 18 . <1
ADL 36162 10 <4 22 <1
ADL 236162 6 <4 12 <1
AS59- 260 APL 26164 20 <4 20 <1
; ADL 26165 3 <4 14 <1 ’
? ADL 36166 1¢e <4 18 1
| ADL 26167 16 <4 24 <1
) ADL 26168 18 <4 30 <1
Abh4- 265 ADL 361690 g <4 1e <1
‘é ADL 36170 10 <4 2¢ <1 0.05
; ADL 36171 18 <4 18 <1
3y ADL 36172 8 <4 14 <1
& ADL 36173 6 <4 16 <1
i ADL 36174 10 <4 16 <1
ADL ;6175 12 4 20«
ADL 36176 10 <4 12 <1
ADL 36177 12 6 20 <1
| ADL 26178 16 <4 24 <1
A74- 2715 ADL 36179 55 4 55 <1
| ADL 3618 26 < 24 <1 <0.05
ADL 36181 44 <4 50 <1

ceof B
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JOor C01'€12011 o/ : 1 670

} ' Results in "ppm

Deptn SAMPLE Cu Pb Zn Ag Au
ADL 36182 36 <L 3e <1
ATL 36182 32 <4 40 <1
279-280  ADL 36184 40 6 55 <1
ADL 36185 L4 8 49 <1
7y ADL 36186 48 6 50 . <1
o ADL 36187 34 <4 ab <1
g ATL 36188 38 6 42 <1
j
; 284 - 285 ADL 36189 30 1A 40 <1
| ATL 26190 42 4 50 <1 <0.05 |
: ATL 36191 26 <4 40 <t
| ADL 26192 34 <4 40 <1
‘E ATL 26193 3p 4 44 <1
. 28a-290 D1 26194 34 <4 44 <1
hé ATL 36195 30 <4 32 <1
] ADL 36196 65 6 75 <1
. ADL 36197 95 8 100 <1
f% ADL 3619¢ 28 e 40 <1
294~ 295 ADL 36199 3e 6 L6 <1
ADL 36200 20 <4 30 <1 <0.05
) ADL 26201 16 <4 26 <1
ADL 36202 20 <4 32 <1
ADL 36203 24 <4 28 <1
. 2%41- 308 ADL 36204 105070100 ¢k ornd ?
| ADL 36205 20 <4 14 <
ADL 36206 14 <4 20 <1

veol 7
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JOP COMR12011 o/ ¢ D 670 O

Pesults in ppm

Depth SAMPLE Cu Ph Zn Ag Au
ADL 36207 10 <4 26 <1
ADL 2620¢ 16 <4 34 <1
204~ 305 ADL 36209 16 <4 32 <1
4 ADL 36210 e <4 18 <1 <0.05
ADL 36211 8 <4 20 - <1
ADL 36212 10 <4 22 <1
ADL 36213 10 <4 20 <1
. %09- 310  ADL 36214 10 <4 20 <1
3 ADL 36215 10 <4 12 <1 '
ADL 36216 £20 50 42 9 L
| ADL 36217 540 165 34 7
b ADL 36218 24 <4 22 <1
314~ 315  ADL 3621¢ 18 <4 2¢ <1
ADL 36220 12 <4 30 <1 <0C.0Cs
ADL 36221 18 4 20 <1
- ADL 26222 20 4 2e <1
3 ADL 36223 6 30 50 <1t
S19- 320 ADL .?_6224 6 28 110 <1l
| ADL 36225 3¢ 400 tgo 1 e
ADL 36226 es 60 150 <1
ADL 36227 75 6 105 <1
ADL 3622¢ 50 <4 gs <1
324 - 325 ADL 36229 18 14 160 <1 ‘
ADL 36230 16 12 155 <1 0.0

B ADL 36231 10 5¢C 450 <1

ces/ 8
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Depth

329~ 330

334 - 335

329~ 340

3h4- 345

3449 - 350

“ COMPUTERISED ANALYTICAL LABORATORIES

ANALYTICAL REPORT

JOP Cceyel2cid

SAITLE

ADL 26232

ARL 362233

ADL 36234

ADL 36235

ADL 36236

ADL 36237

ADL 26238
ADL 26239
ADL 26240
ADL 26241
ADL 36242
ADL 36243
ADL 26244
ADL 36245
ATL 36246
ATL 26247
LDL 36248
ADL 36249

ARL 36250

=

ADL 36251

ADL 26252

o/n

Pesults in ppm

Cu

26

55

26

44

95

Pb
16
12

<

<4
<4

<4

<4
<4
<4
<4
<4
<4

<4

ea

16

12

28

Zn
350
40
44
g0
g0
65
125
220
8¢
60
50
48
55

60

a0

125

60
50
115

50
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I 670 0121

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<I

<1

<1

——

<1

<1

<1

<1

<1

Au

<0 .05

. 0.05
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JOL cere1a2nil o/r : n 67C ()1:29
= ' » Pesults in ppm

EEEﬂZ SANPLE Cu rb Zn Ag Au

ADL 36257 40 <4 195 <1
ADL 26258 24 <h 32 <1
354-355  ADL 36259 65 & e <1
ADL 26260 28 <4 24 <1 <0.05
"l 356 =357 ADL 36261 38 <4 24 . <1
- ADL 36262 18 <4 24 <1
j@ ADL 36263 20 <4 50 <1
oy l'ethod of Analysis : Cu Pb Zn ¢ 2AS1
! Ag : AAS3
5 Au :  AASSA .
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REPORT CMS 81/9/1
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o SUBMITTED BY: M. Page

WORK REQUESTED: Petrology
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Lth September, 1981

CENTRAL MINERALOGICAL SERVICES Date

IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
PB 1

Job No. CMS 81/9/1 Date Received: 1.9.1981
Order No. AE 1045
PB 1 (169.60 - 234,30 m)

Reference

'Sample No.

Nature of Samplte:___ D.D. Cores Metajaspilites

DESCRIPTION SECTION No. 38545 - 3855]

a. Hand Specimen:
Banded quartz-magnetite rocks.

b. Microscopic:
These intersections consist of a series of well-banded quartz-magnetite rocks

g grading into magnetite-metaquartzites (metajaspilites) with varying amounts of
hematite in addition to magnetite. The two major minerals quartz and magnetite .
show variable grainsizes, distribution and thickness of bands, and minor folding/

faulting is evident in places.

The composition is uniform and very simple, and thus the rocks may be described

Lot

collectively. They consist of subhedral to euhedral magnetite crystals, generally
partly martitised, and polygonal to interlocking grains of clear quartz; hematite
also occurs as small to large crystals in its own right, sometimes intergrown with

magnetite or forming monomineralic bands.

Other minerals are virtually absent except in the 210.80 - 210.95 m intersection,
where some bands contain coarse, subparallel hornblende crystals intergrown with
magnetite, and traces of epidote. Elsewhere, there are isolated small muscovite

flakes and carbonate patches.

The rocks were banded chemical sediments, i.e. banded iron formations, which were

metamorphosed regionally (though thermal factors seem‘to have dominated over

dynamic forces) to the amphibolite facies.

i
il

H.W. Fander, M, Sc.
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Norwood, S.A. 5067
Telephone 42 5659

Mr. M. Page

Geologist
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ADELAIDE / S.A. 5001 30th September, 1981
REPORT CMS 81/9/48 ‘ .
YOUR REFERENCE: Order No. AE 1401-
Job No. B670/800
E DATE RECEIVED:  2Ist September, 1981
o
SAMPLE NOS.: ADL 35010 - ADL 36017
SUBMITTED BY: M. Page
WORK REQUESTED: Petrology

Z‘ - »&,\

H.W. Fander, M. Sc.




REPORT CMS 81/9/48

D.D. Core Samples ADL 36010 - ADL 36017

Eight core samples were received for thin-section preparation and

petrological examination; they are briefly described in the accompanying table.

Summary

All rocks are medium=- to high-grade metamorphics, of sedimentary origin.
Four samples are calc-silicate and related pyrometasomatic assemblages with
a distinctive and unusual mineralogy of Mg-Fe silicate and associated

oxides and sulphides.

2

ADL 38011 is a tectonic breccia; there is some uncertainty about the matrix
in which the fragments are emkedded; it may be a basic igneous, glassy
phase (now altered), or simply a low-temperature chlorttic phase equivalent

to talcose alteration seen in some of the other rocks.

One of the rocks (36013) contains sphalerite (confirmatory assay needed)
which is colourless, quite unusual in this context; sphalerites in such
rocks are generally Fe-rich. Further work should be carried out, but may

not be warranted at this stage.

ADL 35016 and 38017 are products of regional, medium-grade (amphibolite facies)
metamorphism; they are conventional rocks, and contrast strongly with
36010-36015. The style of metamorphism is radically d}fferent, and the two
groups of rocks belong to different units.

H.W. Fander, M. Sc.
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3 February, 1982

GS3/4/2/0

The Broken Hill Proprietary Company Limited,
41-47 Currie Street, '

ADELAIDE, SA 5000
Attention: Mr M. Page

REPORT GS 2535/82

YOUR REFERENCE: Order No. AE1244

MATERTIAL: 2 Drill cores
LOCALITY: Coober Pedy area nowd ADL36262-3
IDENTIFICATION:  ADL36264-5 455/////1 .

DATE RECEIVED: 5 November, 1981

WORK REQUIRED: Rb-Sr dating

Investigation and Report by: Dr Alan Webb

Dr Keith J. Henley
Dr William G. Spencer

Chief - Geological Services Section:
Manager, Mineral and Materials Sciences Division:

G ey

for Norton Jackson
Managing Director
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Rb-Sr DATING OF DRILL CORE

1. INTRODUCTION

Two samples of drill core were received from Mr M. Page of The
Broken Hill Proprietary Co. Ltd. with a request for Rb-Sr geochronology.

2. PROCEDURES

The samples were examined in thin section and Rb and Sr analyses
of the pulverised samples made by XRF to determine the suitability of the
samples for Rb-Sr dating. Only one sample was considered to be suitable
for dating and the Sr isotopic composition of this sample was determined
by mass spectrometry.

3. RESULTS

3.1 Petrography

Sample: ADL36262; TS44606 .

This is a dark, fine—grained rock with sharply defined, dark, parallel
banding. It is a quartz-magnetite gneiss and the- absence of any other
silicate minerals is supported by the Rb and Sr analyses, both elements
being present in concentrations <2 ppm. The sample is unsuitable for
Rb-Sr geochronology.

Sample: ADL36263; TS44607

Hand Specimen:
This is a fine-grained, pink to brown coloured rock with a foliation

defined by fine bands of dark mica.

Thin Section:
This is a fine to medium-grained rock with a grain size up to 2-3 mm,
although many grains are much finer (+0.05 mm). An optical estimate

of its composition is:
?
A

Quartz 45-50
Plagioclase 45-50
Biotite <2
Opaques trace

A gneissic foliation is defined by the larger quartz grains, which
are elongated and aligned in a parallel fashion. Most grains exhibit

undulose extinction.

Biotite occurs as thin flakes 0.1 mm in length, frequently kinked
and altering to chlorite. The flakes show an alignment parallel to
the elongated quartz grains.



Feldspar is altering to sericite and some of the twin lamellae show
bending. Other grains are untwinned and some of these may be K-feldspar
but identification is hampered by the sericitisation.
£y
0130

The sample would be suitable for Rb-Sr geochronology.

3.2 Geochronology

The isotopic analysis of ADL36265 is as follows:

Rb/Sr ®7Rb/®%°sr . ®7gy/%%syr

0.507 1.4724 0.7665

Because only one sample was analysed, the initial ®7Sr/®°Sr ratio
can not be determined so ages, based on likely values of initial ratio, must
be calculated. These are:

,,,,, Initial ®7Sr/%°sr Age (x10°y)
0.7000 3310 ’
- 0.7100 . 2650

The rock is probably of late Archaean age but a more precise result
can not be calculated from a single sample. This result is similar to dates
reported on gneisses from the Tallaringa - Coober Pedy area by Webb (1979).

g 1
(IR

The constants used in the age calculation are:-

g 88gr/®¢gr = 8.3752
§
85pb/®’Rb = 2.600
7§ X87Rb = 1.42 x 10—11 y-l .
v 3.3 Reference

Webb, A.W., 1979: A geochronological investigation of the tectono~-
magmatic history of the Gawler Craton. Symposium
- on the Gawler Craton. (Extended Abstracts).
Geol. Soc. Aust. S.A. Div, pp 9-11.
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THE BROKEN HILL PTY CO LTD

Location or local co- ordinates _78850N 85300E (Anomalv 2)

Map Reference

Murloocoppie SH 53-2

DETAILED GEOLOGICAL HOLE LOG
1
DRILL HOLE

R.L. Collar (Datum}_203.304m
Co-ordinates (Grid/6811500N 385300E (AMG)

E.L. 633 PARAGON BORE

PROJECT

Contractor

Driller Machine Method Sampting Tools Depth Date

Pre Collar

whitelands

L. Mellet|Mayhew100Q Blades 176m |5-10/10/81

Main Hole

Action Core

V. Vietneks| Longyear 44 Diamond 437m 5 /12-16/1/¢

GN MN

Magnetic

Declingtion

Remarks

Depth

Hole dia.| From To

Deci’n Brg (Mag) Casing4” _flush couple water bore

433m

3Uf50m flcasing tolSOm, HQ casing to 177

ert, 1
85m

Static water Ievel Date

logged byM. Page  pgte_28.1.82

From Te

interval

Recovery

%< Rec. GEOLOGICAL  DESCRIPTION Remarks

0 3 i3m

rhips

Red~brown clay and'minor gravel.,

18

Indurated white alunitic clay, pink

clay and white calcrete,

211 24 3

Soft pink-brown water-bearing clay .

which gives off abundant water when

squeezed. .

24 | 46 |22

White, yellow and pink-brown plastic

sticky clay with some gritty bands.

46 | 70 |24

Gritty loose sand with a yellow-whit

1Y

clay matrix. The clay matrix steadily

decreases downwards.

70 |114 |44

Coarse loose quartz sand with very

little clay matrix. At 72m lost

Jeirculation in the local aquifer and

circulation stayved lost until 84m,

where hit finer sand. Below 84m sanf

was still coarse but had more clay

matrix.

114 1176 |62

Mainly grey-black, but occasionally

yellow and red sticky clay. A élightly

gritty transitional unit is found

from 114-126m. The unit becomes

darker in colour until 134m and therk-

after becomes paler until the end of

this unit, Just above 176m were

SYMBOLS AND
ABBREVIATIONS




DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD. PROJECT DRILL HoLe _FB2

D }L LI !;

‘ Location or local co- ordinates R.L. Collar {Datum)
Map Reference : Co-ordinates (Grid)
. Contractor Dnller Machine Method Sampling Tools Depth Date
1 1] Pre Collar -
Main Hole
GN MN Depth Deci'n Brg (Mag) [Hole dia.|] From To Casi
. sing
Magnetic
Dectlination
Static water level Date
5 Logged by. Date
Remarks
From To Interval | Recovery| “4Rec. GEOLOGICAL  DESCRIPTION Remarks

gritty sands with minor conglomeratsd,

176 P25.549.5 NQcorel 1002 Banded iron formation with black-grdy 1CA(180m)==

| serpentine-like mineral commonly

present, especially from 177.60 to

181.20m. With the serpentine, find »

green chlorite and white needles of
anthophyllite (eg 186,7 to 187.7m).
The magnetite, which is the dominant

-y iron oxide, is fine to medium-~graindd }CA(200m)=3

and forms in bands that are fine

(<1mm) to moderate (lecm) and 1is
occasionally massive where little

banding is present due to lack of

- , differentiation into discrete quart4

and iron oxide bands. Total iron
: oxides 1s about 20-257. LCcA(220m)=7"

' A

225.5| 239 |13.5 NQcorq 1007 | ‘| Banded iron formation, distinguishedg

from adjacent units by its greater

total iron oxide content (25-30%)

= and overall poorer banding which

gives the unit a darker grey

appearance. Hematite is minor to

absent. JIron oxide present as fine

*

equidimensional grains. Minor calcite

i veining. In this unit find cross- CA(230m) =75
cutting bands of garnet and amphibole

which may represent metamorphosed

basic intrusives/extrusives (e.g.
226.6 to 227.0m).

SYMBOLS AND
ABBREVYIATIONS




b ffg
]

2 3

hematite in a white granular quartz UCcA(300m) =70
matrix, Orthoclase occupies 10%Z of
the rock. Minor green amphibole.

- $23.25p32.0 | 8.75 |NQcore 100% Coarse, blebby magnetite grains and| LJA(320m)=60

DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD. PROJECT DRILL HOLE __PBR2
Location or local co- ordinates , RL. Collqr(Datum)___M_é
Map Reference Co-ordinates (Grid)
Contractor Dritler Machine _ Method Sampling Tools Depth Dote
Pre Collar T
Main Hole
SN un Depth Decln | Brg{Mag) JHole dia.| From | To f. .
. sing
Magnetic
Declination
Static water level Date
Logged by. Date
Remarks
o
From To Interval | Recovery] “4Rec. GEOLOGICAL  DESCRIPTION Remarks
239 1245.8]6.8 NQcore] 1007 Transitional unit between less-banddd,

more iron-rich above and the better-

banded, more siliceous unit below.

Hematite content is about 10% of - LCA(240m)=7(

total iron oxides, which total 20-232Z
of the rock. Banding is fine to ‘

moderate {(<lmm to lcm). Minor veind

of amphibole and some* 0f calcite.

245.8323.23 77.45NQcord 1007 A broad unit containing well-banded LEA(260m)=5C

jaspilite with 20-257% total iron

oxides. Banding is mainly of wider

iron oxides (dominantly magnetite)

: . and thinner quartz bands. Several

characteristic subunits are include

in this unit:-
267.00-269.30m: banded jaspilite

=

CA(280m)=45

with. veins of garnet and amphibole

commone.

279.10-280.10m: coarse blebby magnelits

in.grey quartzite, with minor chlorfte.

= 291.20-293.00m: coarse quartz hematfite

unit with blebby to angular grains bf

some hematite blades in a fine to

medium~grained grey quartzite. Tothl

iron oxides is about 5-10%. Very

SYMBOLS AND

ABBREVIATIONS



Map Reference

Location or local co- ordinates

DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD.

PROJECT ORILL HOLE __PB2

Co-ordinates (Grid)

R.L. Collar (Datum)__(J § &F

Contractor

Driller

Machine Method Sampling Tools Depth

Date

Pre Collar

Main Hole

GN_ N Depth

Decl'n

Brg {Mag) § Hole dia.| From To Casing

Mognetic

Declination

Static water level

Logged by.

Date _
Date

Remarks

From To Interval | Recovery

*%Rec.

GEOLOGICAL DESCRIPTION

Remarks

coarse iron oxides from 326.6 to

326.9m.,

332.01334.5] 2.5 [NQcors

1007Z

Grey quartzite with discrete bands

of magnetite from 0.2 to 3mm giving

the core a striped nature.

nthophyllite band from 333.0-333.45m

Total iron oxides is+5-10%.

334.5[349.414.9 |[NQcore

1007

Zone below the banded iron formatio

1

LLCA(340m)=7

with abundant white fibrous anthophylli'te

(especially from 334.5-339m). This

X

replaced in prominence by pale khak

-

green orthopyroxene below 339m.

From 341.85-341.95m and 346.20-

_348.46m medium to coarse red-pink

garnet bands are found. Amphibolite

is present from 348.46‘ to 349.40m.

Sulphide is rare to absent (pyrite

only).,

LY

849.4 | 364.8 15.2|NQcork

1007

Generally a fine to medium-grained

[

CA(360m)=7

garnetiferous granulite with bands

of coarser (to lcm) pink garnet and

ey

accompanying coarse welded white-gr

quartzite. Minor fine-grained bras

sy

mica gives the core a pitted nature

on its surface.

=

B64.6 895.0/30.4 [NQcorp

1007

Garnetiferous granulite as in above

unit, but this unit is rich in

SYMBOLS AND
ABBREYIATIONS
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Map Reference

Location or local co- ordinates

DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD.

B2

PROJECT DRILL HOLE __ T

Co-ordinates (Grid)

R.L. Collar (Doium )_ﬂﬁ_ﬂ_
LW

Contractor

Driller

Machine . Method Sampling Tools Depth

Date

Pre Collar

Main Hole

GN

MN
Magnetic
Declination

Remarks

Depth

Deci'n

Brg (Mag} |Hole dia.] From To

Casing

Static water level

Date

Logged by.

Dote

From To Interval | Recovery

*Rec.

GEOLOGICAL DESCRIPTION

Remarks

sulphide with major bands of coarse

pyrite and banded pyrrhotite as foll

PDws

JLCA(380m)=

377.53-377.71m, 379.77-380.26m,

These all contain up to 80% sulphidek

and minor chalcopyrite may be presen

o

at 377.65m. All sulphides band

contain graphite and 5ossib1v

serpentine. Pyrite is late stage

and cross=-cuts the pyrrhotite and

bedding. From 394.64-394.78m, well-

banded pyrite and pyrrhotite in fine

garnetiferous granulite is found.

Smaller pyrite bands are found from

389.00-389.01tm and 390.40-390.42m,

From 381.40-384.11m garnetiferous

down to 57 but here find fine bands

and blebs of pyrrhotite common

(5-10%Z).,

437.0]42.0 NQcore

1007

Garnetiferous granulite which is

CA(400m)=8(

slightly coarser grained than above

garnet wunits, and in which the

garnets are equidimensional. An

abundance of brassy mica can be,

mistaken for pyrite, although pyrite

CA(420m)=6"

content as fine disseminated grains

is up to 5%Z. A coarse feldspathic

unit is found from 426.5-426.8m.

At 400.7m find a 10cm unit of coarsd

subhedral garnet and books of brown-

SYMBOLS AND

ABBREVYIATIONS

black mica.




. Sample No,. aﬁ;&: Depth (m) Analysed For Petggigglcal
. ADL 36301 PB2 179.07-179.15 Cu,Pb Pontifex
302 292.78-292.89 i |
303 317.62-317.76 Cu,Pb,Zn,Mn,Ag,Ba,Au 0127
304 339.57-339.71 '
305 344,10-344.21 l
306 ' 348.59-348.75 o
307 349.59-349.72
308 359.42-359.59
309 -366.84-366.97 Cu,Pb,Zn,Mn,Ag,Ba,Au
310 369.27-369.39
311 369.88-370.00
312 377.52-377.64
313 394.68-394.78
314 434 .45-434,57 3 N3
- 315 366.97-367.22 Cu,Pb,Zn,Co,Mn,Ag,Mo0,)
L 316 369.26-369.74 |Au,Ba,As,Sb )
317 379.10-379.39
318 379.75-380.01
319 382.69-383.00
320 383.80-384.09 v
321 176.88-178.00 Cu,Pb,Zn,Ag
322 178-180
323 180-182
324 182-184
325 184-186
326 186-188
327 188-190
328 190-192
329 192-194
330 194-196 Au
‘ 331 196-198
% 332 198-200
. 333 200-202
334 202-204
335 204-206
336 ' 206-208
337 208-210
338 210-212
339 212-214
340 214~-216 Au
341 216-218
342 . 218-220
343 220-222
344 222-224
345 224-226
346 226-228
347 228-230
348 230-232
349 232-234
350 234-236 Au
351 236-238
352 238-240
353 240-242
354 242-244
355 244-246
356 246-248
357 248-250
358 250-252
359 252-254
360 v 254-256 + Au




_ Sample No, gﬁ;&: Depth (m) Analysed For Petggigglcal
~ ADL 36361 PB2 256-258 © | = Cu,Pb,Zn,Ag
g 362 «2.58-260
363 260-262 12
364 262-264 0138
365 264-266
366 266-268
367 268-270
368 270-272
369 272-274
370 274-276 Au
371 276-278
372 278-280
373 280-282
374 282-284
: 375 284-286
o 376 286-288
- 377 288-290
378 290-292
379 292-294
380 294-296 Au
381 296-298
382 298-300
383 300-302
N 384 302-304
- 385 304-306
| 386 306-308
o 387 308-310
388 310-312
389 312-314 ‘
390 314-316 Au
391 316-318
: 392 318-320
! 393 320-322
o 394 322-324
395 324-326
396 326-328
397 : 328-330
398 330-332
‘ 399 332-334
L 400 334-336 Au
401 336-338
402 338-340
403 340-342
404 342-344
. 405 344346
L 406 346-348
E 407 348-350
408 350-352
409 352-354
410 354-356 Au
411 356-358
- 412 : 358-360
o 413 360-362
414 362-364
415 364-366
416 366-368
417 368=370
418 370-372
419 - 372-374
420 v 374-376 v Au




Drill

Petrological

f€Samp1e No. Hole Depth (m) Analysed For Study
-4 ADL 36421 PB2 376-378 Cu,Pb,Zn,Ag
422 378-380
423 380-382
424 382-384 (129
425 384-386
426 386-388 B
427 388-390
428 390-392
429 392-394
430 394-396 Au
431 396-398
432 398-400
433 400-402
- 434 420-404
. 435 404-406
4 436 406-408
437 408-410
438 410-412
439 412-414
440 414-416 Au
441 416-418
442 418-420
443 420-422
444 422-424
*@ 445 424-426
ik 446 426-428
447 428-430
. 448 430-432
{ 449 432-434
e 450 434-436 Au
451 N 436-437 v
452 176-230 $i02 ,A1,03,Ca0,MgO,
453 230-280 Ti02,S,V,Fe (acid sol
454 280-344 + total)



» This Laboratory is registered by the National
= c EU L HBS Ltd ‘ Association of Testing Authorities, Australia. The
3 g. - ' test(s) reported herein have been performed in

accordance with its terms of registration. This
COMPUTERISED ANALYTICAL LABORATORIES document shail not be reproduced except in full,

ANALYTICAL REPORT

JOB COM820170 0/N : B670/500 Sheet 004786 0140

Results in ppm

SAMPLE Cu Pb Zn Mn - Ag Ba
ADL 36303 8 <4 20 36 <1 <10
ADL 36304 <2 <4 70 170 <1 <10
ADL 36305 65 <4 115 480 <1 <10
 A859-¥8Mm ADL 36306 95 <4 60 610 1 <10
l64-B4-%69Tw  ADL 36309 250 8 260 12550' 1 75
2a71-%3%m  ADL 36310 820 190 24 ‘450 3 125
W?“*“'gm'“’“ ADL 36311 32 4 95 540 <1 230
(,;%77-5%317-6% ADL 36312 820 70 60 830 1 280
;;;;;4.53-3%78.. ADL 36313 155 20 24 830 <1 <10 ’
1%-45-4345Tm ADL 36314 44 <4 140 360 <1 510
- Method of Amalysis : Cu Pb Zn : AASl
Mn H AAS2
Ag : AAS3
Ba : XRF1




This Laboratory is registered by the National

g c t d ‘ Association of Testing Authorities, Australia. The
| g. - teslls) reported herein have been performed in
k accordance with its terms of registration. This

il COMPUTERISED ANALYTICAL LABORATORIES docurent shall not be reproduced except in full,

ANALYTICAL REPORT
0141

JOB COM820170 O/N : Sheet 004786 Additional Assay

Results in ppm
SAMPLE Au

217-62~ 3/ 7. 7bm ADL36303  <0.05
329.57-239.7'm ADL36304 0.05

3A4-10-344.21mADL3 6305  <0.05

4ug 54 - 348.7Sm ADL36306  <0.05
366-84 - 366-97m ADL36309  <0.05

369-27 - 369-39m ADL36310  <0.05

%q.gs -~ 370-00m ADL36311 <0.05

37142 = 37T64mADL36312 0.25

,,,,,

. 168 - 3% aDL36313  <0.05 ’

? 43»945.434,57MADL36314 <0.05

Method of Analysis : Au : AASS5A




This Lab wy is ragi d by the Nationat
| ;xc//: COMLABS Piy. Lid. % Associton of Fetng Authortes, Ausialy e

accordance with its terms of registration. This
COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced excapt in full,

[

ANALYTICAL REPORT 0142

JOB COM820355 0/N : B 670/500 Sheet 4789

Results in ppm

PEFPTH SAMPLE Cu Pb Zn Co Mn
366-41-36122m  ADL36315 130 6 115 26 430
#12%6-31Tm  apy36316 480 160 670 100 175
3R.10-319-33m ADL36317 540 26 300 105 360
3375 - 38001 m ADL36318 470 42 115 90 380
B261- 3830w 45136319 620 150 60 125 400
383803840 4pn136320 330 28 90 105 770

Method of Analysis : Cu Pb Zn Co : AASl
. Mn s AAS2

ceof 2




This taboratory is registered by the National
. E 1 L ‘ Association of Testing Authoritias, Australia, The
E EE 22 g N | test(s) reported herein have been performed in

!

COMPUTERISED ANALYTICAL uaomromes -2 - Goaument shail ot ba. remooucns ortion. This
= ANALYTICAL REPORT ~ ~
% 0143
g
JOB COM&20355 O/N : B 670/500 Sheet 4789

=
i

Results in ppm

SAMPLE Ba As Sh Ag Mo Au

ADL36315 15 16 <4 <1 6 <0.05

ADL36316 190 75 8 1 10 <£0.05

ADL36317 290 60 4 1 8 <0.05

ADL36318 250 115 14 <1 10 <0.05

''''' ADL36319 160 20 6 . 6 14 <0.05

. ADL36320 280 22 4 1 8 <0.05
\ Method of Analysis : Ba As Sb : XRFl
Ag Mo s AAS3

Au : AASS5A




accordance with its lerms of re istration. This
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' This Laboratory is registered by the National
c EUmL HBS Pt Ltd NJ Association of Testing Authorities, Austraila. The
g. - k testis) reported herein have been performed in

ANALYTICAL REPORT

0144
JOB COM820519 0O/N : Sheet 004795
PE)l Results in ppn

- SAMPLE Cu Pb Zn Ag
I'76-88 - 178m aDL 36321 190 <4 130 <1
I'78m~ 180m ADL 36322 90 4 70 <1
ADL 36323 60 <4 48 <1
ADL 36324 55 <4 46 <1
" ADL 36325 42 <4 48 <1
ADL 36326 22 <4 48 <1
. /88 — %0m ADL 36327 38 <4 38 <1
ADL 36328 48 <4 65 <1

1% ADL 36329 20 <4 42 <1 ’
? ADL 36330 36 6 50 <1
ADL 36331 18 <4 22 <1
1 198 = Z200maDL 36332 18 <4 22 <1
ADL 36333 34 <4 34 <1
i 'ADL 36334 32 <4 34 <1
ADL 36335 18 <4 26 <1
ADL 36336 38 <4 44 <1
i 208 - 210m ADL 36337 30 <4 36 . <1
ADL 36338 36 <4 46 <1
ApL 36339 18 <4 32 <1
ADL 36340 46 <4 50 <1
ADL 36341 12 <4 30 <1
I8 - 220m ADL 36342 24 <4 20 <1
wd ADL 36343 12 <4 14 <1
ADL 36344 16 <4 16 <1
ADL 36345 16 <4 26 <1

i eve/ 2



This Laboratory is registered by the National
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ANALYTICAL REPORT

bt
Y
1

JOB COM820519 O/N : Sheet 004795 0.

Results iri-Mp\pm

SAMPLE Cu Pb Zn Ag

ADL 36346 8 <4 14 <1

A2% = 230mADL 36347 14 <4 16 <1

| ADL 36348 8 <4 12 <1

ADL 36349 6 <4 8 <1

ADL 36350 6 <4 10 <1

z ADL 36351 6 <4 | 14 <1

238~ L40m ADL 36352 12 <4 20 <1

E ADL 36353 14 <4 16 <1
] ADL 36354 4 <4 10 <1 |

| ADL 36355 6 <4 14«

ADL 36356 10 <4 28 <

‘, A48 - 250m ADL 36357 10 <4 32 <1

’ ADL 36358 14 <4 24 2

ADL 36359 6 <4 18 <1

ADL 36360 10 <4 16 <1

ADL 36361 10 <4 14 <1

258~ 2b0m ADL 36362 16 <4 32 <1

ADL 36363 10 <4 16 <1

£DL 36364 8 <4 30 <1

i ADL 36365 12 <4 18 <1

: ADL 36366 4 <4 10 <1

) Ab8 - 270mADL 36367 6 4 12 <1

ADL 36368 12 <4 20 <1 )
{ ADL 36369 6 <4 8 <1
| ADL 36370 6 <4 12 <1

)‘, co./3
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. This Laboratory is registered by the National
c CU‘ ' 'LHES Pt td - 3 = N J Association of Testing Authorities, Austratia. The
g. - . tests) reported harein have been performed in

accordance with its terms of registration. This
COMPUTERISED ANALYTICAL LABORATORIES . document shall not be reproduced except in full,

ANALYTICAL REPORT
0146

JOB COM820519 O/N : Sheet 004795

Results in ppm

SAMPLE Cu Pb Zn Ag
ADL 36371 6 <4 14 <1
218 - 280manL 36372 8 <4 14 <1
ADL 36373 350 <4 250 <1
ADL 36374 60 <4 60 <1
ADL 36375 36 <4 34 <1
ADL 36376 30 <4 30 <1
A88 - 290m ADL 36377 24 <4 24 <1
ADL 36378 24 <4 24 <1

ADL 36379 32 <4 28 <1 ‘
ADL 36380 26 <4 32 <1
ADL 36381 16 <4 18«1
299 - 300m ADL 36382 46 <4 48 <1
ADL 36383 48 P 55 <1
ADL 36384 26 <4 34 <1
ADL 36385 44 <4 40 <1
ADL 36386 40 <4 40 <1
308 - 310m ADL 36387 18 <4 20 <1
ADL 36388 26 <4 28 <1
£DL 36389 14 <4 18 <1
i ADL 36390 26 <4 26 <1
: ADL 36391 18 4 24 <1
318 - 320wADL 36392 22 <4 30 <1
ADL 36393 36 <4 40 <1
ADL 36394 28 <4 30 <1
ADL 36395 28 <4 32 <1
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This Laboratory is registered by the National
c EDmL HBS t - 4 - ‘ Association of Testing Authorities, Australia. The
g_ . N testis) reported herein have been performed in

accordance with its terms of registration., This
COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced except in full.
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JOB COM820519 O0/N : Sheet 004795

L Results in ppm

SAMPLE Cu Pb Zn Ag
ADL 36396 36 <4 46 <1
328 - 320, ADL 36397 180 <4 150 <1
ADL 36398 38 <4 46 <1
ADL 36399 38 <4 70 <1
33K -Fom ADL 36400 10 <4 44 <1

Cu Pb Zn : AAS1
Ag : AAS3

Method of Analysis

i)
!
o
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accordance with its terms of registration. This
COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced except in full,

: This Laboratory is registered by the Nationai
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E " ANALYTICAL REPORT 0148
JOB COM820519 v O/N : Sheet 004795
Results in ppm
SAMPLE Au
|94~ [%bp, ADL 36330  <0.05

214~ 3274m ADL 36340  <0.05

234-23bm ADL 36350 <0.05
254 ~256w ADL 36360  <0.05
24~ X7bm ADL 36370  <0.05
204 -2¢4 . ADL 36380  <0.05
2)4-23)6 . ADL 36390 <0.05
334 -326,.m ADL 36400 <0.05

Method of Analysis Au : AASS5A




. + This Laboratory is registered by the National
c N Association of Testing Authorities, Australia. The
g- o I test(s) reported herein have been performed in

accordance with its terms of registration. This
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ANALYTICAL REPORT 0149

JOB COM820555 O/N : B 670/500 Sheet 4798

Results in ppm

SAMPLE Cu Pb Zn Ag
336-338m ADL 36401 14 6 30 <1
338~ 340m ADL 36402 24 <4 65 <1

ADL 36403 28 <4 80 <1
:} ADL 36404 75 <4 250 <1
ADL 36405 155 <4 140 <1
ADL 36406 85 14 150 <1
248 - 350m ADL 36407 110 10 150 <1
ADL 36408 125 18 160 <1

ADL 36409 260 80 250 <1 .
| ADL 36410 135 80 300 <1
| ADL 36411 135 70 250 <1
. 358-360mADL 36412 55 300 900 <1
: ADL 36413 95 400 1200 <1
ME ADL 36414 46 55 400 <1
5 ADL 36415 200 36 200 <1
j ADL 36416 280 8 120 <1
”g 368 -370m ADL 36417 350 120 950 <1
- ADL 36418 115 10 150 <1
| ADL 36419 185 g8 170 <1
ADL 36420 155 12 140 <1
T ADL 36421 250 18 160 <1
2378 -380w ADL 36422 290 26 160 <1
N ADL 36423 210 32 150 <1
| ADL 36424 390 38 130 <1
ADL 36425 110 16 170 <1

eesf 2
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JOB COM820555 O/N : B 670/500 Sheet 4798

Results in épm

SAMPLE Cu Pb Zn Ag
ADL 36426 60 12 250 <1
3BB-30mADL 36427 350 12 400 <1
ADL 36428 115 10 200 <1
ADL 36429 135 10 400 <1
- ADL 36430 155 12 250 <1
u ADL 36431 115 6 ‘190 <1
'§ 298 -400ma ADL 36432 195 8 190 <1
Ji ADL 36433 135 18 300 <1
kkkkkk % ADL 36434 105 26 200 <1 "
- ADL 36435 90 18 200 <1
! ADL 36436 130 55 300 <1
j L4 DR-410u ADL 36437 55 14 180 <1
- ADL 36438 75 18 180 <1
ié ADL 36439 55 14 190 <1
. ADL 36440 42 38 400 <1
¥ ADL 36441 44 90 550 <1
7 A(8-420m ADL 36442 210 60 350 <1
j ADL 36443 60 70 350 <1
ADL 36444 115 80 250 <1
ADL 36445 55 14 190 <1
| ADL 36446 70 26 200 <1
i 428 -430mADL 36447 70 30 170 <1
L ADL 36448 65 10 150 <1 )
ADL 36449 125 4 190 <1
ADL 36450 115 6 250 <1

eee/ 3
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Results in ppm

SAMPLE Cu Pb Zn Ag

424 - 4#37m ADL 36451 120 6 250 <1
Method of Analysis : Cu Pb Zn  : AASl

Ag :  AAS3

RSS—
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Results in ppm

P82

SAMPLE Au

3sh -38bwmaDL 36410  <0.05

374 - 376wy ADL 36420  <0.05

344 -296,y ADL 36430  <0.05

Al —41( m ADL 36440  <0.05

A24-436 m ADL 36450  <0.05

Method of Analysis Au ‘:  AASSA

e
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MINERALOGICAL, REPORT NO. 3610
by A.C. Purvis, PhD

23rd February, 1982

T0: Mr. M. Page,
B.H.P. Exploration Co.,
G.P.O. Box 1818,
ADELAIDE, S.A. 5001

YOUR REFERENCE: Project B670,
Despatch Sheet.004784

N _ MATERIAL: Drill Core samples
“ IDENTIFICATION: ADL 36301 to ADL 36314
|
WORK REQUESTED: Thin section and

petrological description

i  SAMPLES & SECTIONS: Returned to you
il ' with this report

SR don

PONTIFEX & ASSOCIATES PTY. LTD.

VECRLELER

| MINERALOGY — PETROLOGY . GCEOLOGY ® SECTION PREPARATION



COMMENTS 0154

These samples represent a sequence gradational from chemical
sediments, largely banded iron formation; through a garnet quartzite
unit into pelitic and quartzofelspathic'metasediments. Sulphides are
concentrated at or near the garnet-quartzite-pelitic schist boundary,
and include pyrite, pyrrhotite and very minor chalcopyrite.

The silicate parts of the.banaed iron formations locally
contain amphibole (anthophyllite, actinolite) and locally contain
pyroxenes; usually only orthopyroxene, but with orthopyroxene dominant
over clinopyroxene, in sample ADL36306, at the base of the banded

iron formation.

The orthopyroxenes appear, on the basis of optical
properties, to be iron-rich. This, togethér with the presence of
amphiboles suggests conditions transitional between the upper
amphibolite and lower granulite facies; with magnesian assemblages
manifest as amphiboles and iron-rich assemblages manifest as pyroxenes.
This grade is supported by the absence of muscovite and the presence

of sillimanite-orthoclase assemblages in the pelitic schists.

Graphité is present throughout the sequence and is locally
very abundant (ADL36310).

The sample bags in which the core samples were submitted are

marked with a drill hole number (PB2) and depths in meters, except
for ADL36301. These depths are as follows :-

/2
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ADL 36302 292.78 - 292.89
03 317.62 - 317.76
04 339.57 - 339.71
'05 344.02 - 344.10
06 348.09 - 348.75
07 349.59 - 349.72
08 359.42 - 359.54
09 366.84 - 366.97
ADL 36310 369.27 - 369.39
""" 11 369.88 - 370.00
12 377.00 -~ 377.52
13 394.68 - 398.78
ADL 36314 434.45 - 434.57 ’

These depths indicate that the chemical sediments extend
to about 349 metres, with garnmet-quartzite to about 369.5 metres, and
pelitic schist below about 369.5 metres, i.e. an apparent thickness of

garnet-quartzite of 26.5 metres.

| These rocks show some similarities to the Mount Shannon
Iron Formation, and Mangalo Schist in the Eyre Peninsula region,

in particular in their content of graphite.

*%k




ADL 36301 : irregularly layered and schistose,
magnetite~talc rock, with retrograde ,
talc pseudomorphs &fter coarse anthophyllite prisms

This rock contains numercdus irregular lenses, layers
and grains of coarse magnetite (25%) to 15 mm long set in a
schistose matrix of talc. Some of the talc (35%) occurs as
pseudomorphs after coarse prismatic crystals up to 15 mm long,
which are considered, by analogy with the crystals in .
sample ADL 36303, to be anthophyllite.

A -

It is not clear what mineral has been replaced by
the remaining talc, which is extremely fine grained and clouded
yellow-orange with no definite texture.

The rock is cut by thin carbonate veins.
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A DL 36302 : albite-quartz rock with apatite-

magnetite segregations and minor actinolite

This rock consists of a massive, inequigranular
aggregate of albite grains (7%) to 8 mm, partly to completely
altered to sericite, abundant quartz grains (50%) to 15 mm,
and minor green hornblende or actinolite grains (5%) to 10 mm.

Segregations of magnetite (20%) to 30 x 10 mm contain
minor apatite and may have been derived from an immiscible
oxide-phosphate melt. The magnetite is partly rimmed by s
calcite and chlorite and partly by the actinolite.

»

There is minor epidote and prehnite in the altered

felspar.
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ADL 36303 : quartz-magnetite-anthophyllite

rock with retrograde talc and
minor phlogopite

This rock has lenses and stringers of magnetite in
two directions at right angles, from 0.5 to 10 mm wide.
These make up about 25% of the rock,iand are set in a coarse
grained anthophyllite aggregate with minor quartz.

The anthophyllite crystals are prismatic and up to
15 mm long; i.e. similar in size and shape to the talc
pseudomorphs in ADL 36301. They are partly altered to talc
along subbasa;e fréctures (these can also be seen in sample
36301), and locally have patches of fine~gr;ined interstitial
talc.

Anhedral patches of quartz to 6 mm across, make up
about 10% of the rock. A trace of pale greenish phlogpite
is partly altered to chlorite.
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ADL 36304 : layered, more or less gneissic,
graphite, quartz-hypersthene rock

This is a finely layered rock composed largely of
quartz (30%) and hypersthene (65%) with opaque plates of
graphite (5%) more or less along theilayering.

The orthopyroxene occurs as very large poikiloblastic
grains to over 25 mm across (i.e. larger than the width of
the thin section), with some lenses of smaller grains down
to 0.5 mm. Deformed areas in the pyroxene have fine
lamellae in what may be areas of twinneqkclinohypersthene.
The quartz occurs in lenses and layers from 0.5 to 10 mm

wide and is anhedral with grains up to 6 mm across.

O
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ADL 36305 : layered, gneissic, apatite-bearing quartz-
ferrohypersthene rock, with disseminated

coarse graphite

This rock is similar to sample 36304 but has a more
granular orthopyroxene with grains from 0.5 to 6 mm across.
This orthopyroxene is also more highiy pleochroic and has a
high 2V (about 90°) suggesting an Fe/(FE+Mg) atomic radio
of 0.8 - 0.9. There are subbasal deformation bands, which are

fairly broad, and prismatic fine deformation lamellae.

The quartz occurs in lenses, layers and disseminations.

The layers are up to 10 mm across with grains to 3mm.

"g The graphite flakes are more randomly oriented than in

. sample 36304 but are thicker; they are mostly 0.5 - 1.5 mm across.

Apatite is a common accessory as anhedral grains to 1 mm

long, usually in narrow apatite-rich layers.

g
i
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ADL, 36306 : magnetite, clinopyroxene-orthopyroxene,
actinolite rock, with tremolite veins
and secondary green and orange-brown clays;

accessory magnetite disseminated and in layers

This rock is primarily a granular mixture of clinopyroxene
orthopyroxene and actinolite in the rétio 25:30:40, with 5%
scattered magnetite. The grains range from 0.2 to 1 mm, with
magnetite smaller than 0.3 mm. The orthopyroxene is largely
replaced by either green or orange-brown clays, possibly chlorite

+ vermiculite + ?goethite.
.
The rock is cut by a vein of tremolite 1 - 2 mm wide,
locally containing talc and there is a lens of possible

vermiculite in this tremolite vein.

A talc-limonite-magnetite vein about 2 mm wide, occurs

along the vague layering (emphasised by clay alteration).

P
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ADL 36307 : . layered, coarse granular,

garnetiferous quartzite, with

minor biotite and trace pyrrhotite

This rock has layers to 10 mm wide containing
about 10% garnet alternating with narrdwer garnet-free to
garnet-poor layers which afe dominated by coarse granulblastic
quartz, Minor biotite defines a layer parallel schistosity,

in the garnet-bearing layers.

The garnet is anhedral and 0.5 to 2 mm across, weakly
elongate along the layering and weakly poikiloblastic.
The quartz grains are anhedral and up to 10 mm across.

There are minor opaque oxides (? ilmenite) and

sulphides (pyrrhotite).

0162
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ADL, 36308 : layered, (biotite) very coarse
garnet quartzite,
minor fine pyrrhotite

This rock is similar to sample ADL 36307 but in the
thin section has less well-defined banding and a weaker schistosity.
In the hand specimen minor garnet-rich bands about 20 mm thick
are quite clear within the relatiﬁely massive quartzite.
It is also coarser grained than ADL 36307, with anhedral quartz

grains locally over 15 mm across, and garnet anhedra to 4 mm.

,,,,, i The amount of garnet ranges from less than 1% to 25%
in different parts of the slide. Biotite ranges in abundance
up to 5% and occursas flakes to 1 mm.

N Grains of sulphide (apparently pyrrhotite) are more
abundant (2 - 3%) than in 36307 and up to 1 mm across, and

. are randomly disposed but mostly associated with biotite and/or
o garnet.

o
=
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ADL, 36309 : layered, (biotite) garnet quartzite,
with layers of pyrrhotite, pyrite,
minor graphite and_chlofite,

trace chalcopyrite

This sample has garnet-sulphide layers up to 15 mm
E wide set in a quartzite matrix with quartz grains up to

20 mm across.

The smaller and thinner garnet-sulphide layers contain
! pyrrhotite grains and small lenses to 4 mm, and garnet grains
: s L
0.5 - 2 mm across, with minor biotite defining a weak layer-

parallel schistosity.

The thicker layers contain abundant pyrite as anhedral
B grains to 8 mm across, partly enclosing anhedral garnet grains
to 4 mm, and weakly aligned biotite flakes to 1.5 mm.

Small patches of secondary chlorite of unknown origin, and minor

small flakes and small clusters of graphite occur in these sulphide-

bearing layers.

Limonite lines some grain boundaries and intragranular
fractures. Trace extremely fine chalcopyrite accompanies

some pyrrhotite.

i
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ADL 36310 : quartz-garnet-biotite-sillimanite schist,

with minor retrograde sericite and chlorite;
irregular layefs and aggregates of coarse
pyrite, pyrrhotite, minor graphite

trace chalcopyrite

This rock contains pyrite-rich aggregates, and irregular
lenses over 20 mm wide, and pyrrhotite-rich layers to over 16ymm,
enclosing weathered and partly altered, loosely aggregated

sillimanite grains and partly altered biotite.

Lenses of garnet to 20 x 5 mm, contain pyrrhotite, and
accessory ilmenite, graphite, rutile, chalcopyrite, quartz,
sillimanite and biotite. The rest of the rock consists of
irregular lenses of prismatic and fibroli;ic‘sillimanite to
5 mm across, and biotite-quartz lenses to 3 mm, enclosing trace

to accessory amounts of the other minerals listed above.

The most concentrated pyrite aggregate encloses a

lens of coarse graphite 3 mm x 7 mm.

Most domains in the rock, apart from the pyrite aggregate,
have a common orientation and elongation which is tightly folded,
énd this elongation is followed by the graéhite and ilmenite
crystals.

Amont the sulphides, pyrrhotife is dominant over pyrite,

and there is only accessory chalcopyrite.

o
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ADL 36311 : layered, biotite garnet quartzite

with minor sillimanite and alkali felspar;
accessory fine pyrrhotite disseminated

and layered throughout

This rock is a fairly homogeneous, fine to medium
grained garnet quartzite, but it has a layer some 20 mm thick
containing about 15 -~ 20% alkali felspar.

The garnet quartzite contains 20 - 25% garnet grains
from 0.5 to 4 mm, and quartz grains to 4 mm. A schistosity is
defined by 5% biotite flakes and 3% ilmenite laths. The
coarsest garnet grains are concentrated ints a layer some

5 mm wide, parallel to the schistosity.

The alkali felspar grains are about 0.5 - 1 mm across

and anhedral.

There is a moderate preferred orientation of the

quartz, with the C-axes at a high angle to the schistosity.
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ADL 36312 : sillimanite-garnet-biotite schistose gneiss

with abundant chlorite, coarse pyrite,

minor pyrrhotite

This rock is highly heterogeneous, with contorted

aggregates, lenses and layers of garnet, biotite or sulphide

5 to 20 mm long, and smaller layers of sillimanite.

The thin section was cut largely parallel to the schistosity

and most of the biotite flakes are seen as basal sections.
The sillimanite is partly seen in end section, and

partly in transverse section.

The garnet grains are up to 4 mm across and fractured
and veined by chlorite. Chlorite is abundant adjacent to the
sulphide lenses, and replaces biotite and sillimanite, and possibly

other minerals not preserved elsewhere in the section.

Lenses of quartz on one end of the section are probably

quartz veins of metamorphic origin.

Pyrite is by far the most abundant sulbhide, as coarse

(2 - 5 mm) coalescing grains, but a small lens of pyrrhotite

occurs locally, including accessory fine chalcopyrite. Rutile is

present in minor to accessory amounts.
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ADL 36313 : altered biotite-garnet-quartz schistose -

fine gneiss, with parallel sericite-clay veins,

and scattered pyrite

This rock consisted essentially of a layered schistose
granuloblastic aggregate of about 15% biotite,. 25% garnet,
5% pyrite, and 55% quartz. The biotite is now completely
replaced by limonite-stained chloritic clay. X

The average grain size is 0.5 - 2 mm and there is a
strong schistosity, paralleled by layers of pyrite. Some of

the pyrite occurs as thin lenticular veins.

‘ Veins paralleling this schistosity occur at 5 - 10 mm
spacings and consist of green, possibly phengitic micas (sericite),
aﬁd oxidised limonite-stained clays, similar to those replacing
the biotite.

o
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ADL 36314 : biotite-sillimanite-garnet-quartz-

plagioclase-alkali felspar schistose gneiss,
with retrogressed cordierite, ‘

trace very fine pyrite

This rock can be described as a quartzofelspathic
gneiss with biotite and minor aluminous silicates (garnet,
sillimanite and retrogressed cordierite) . It has quite a good
schistosity defined by biotite flakes and, locally, by
sillimanite prisms.

Poikiloblasts of garnet to 5 mm across are scattered
more or lesg randomly through the rock, and Yovcally enclose
trace very fine pyrite. Retrogressed cordierite is also randomly
scattered and locally is present with dactylic inclusions of
quartz, giving a myrmekite-like texture. There are also very
few true (quartz-plagioclase) myrmekites. The quartz and
félspars are granular with grains to 5 mm across. Alkali
felspar makes up about 10% and plagioclase 25% of the rock.
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DIAMOND DRILL HOLE PB3 AND ROTARY DRILL HOLE PB4
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Summary and Detailed Logs
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Geochemical Sample Data
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Petrology
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ORILL HOLE

DETAILED GEOLOGICAL HOLE LOG

THE BROKEN HILL PTY CO LTD. PROJECT_E.L. 633 PARAGON BORE

Location or local co- ordinates 807000N 390A0QF

Murloocoppie SH-53-2 Co-ordinates (Grid) _807000N 390600E

Map Reference

71

PB3

R.L. Collar (Datumhpprox. 206

SYMBOLS AND
ABBREVIATIONS

A Contractor Drilier . Machine Method Sampling Tools Depth Date
Pre Collar |Action Core P, Vietneksl Longyear44} - Tricone 156m  15~13/11/8
Main Hole {Action Core P, Vietneksl Longyear 44| Diamond 287m  R4/11-1/12
GN MN Depth Deci'n Brg (Mag) | Hole dia.] From Yo Casi 4" flush-couple water
Mognetic 40 .from e
Declination |287m vércich? HQ 0 | 156m j bore casing to 156m; HQ inside
this, all Iego d.
NQ 156 287m fistatic water level ve Oate
Logged by M. Page Date_1-12.81
Remarks
From To Interval | Recovery| “aRec. GEOLOGICAL  DESCRIPTION Remarks
0 1 lm chips& E‘ Red sand and caly with minor pebbles,
=
1 5 4 " Hard indurated silicified white to pale
E brown calcrete and clay.
=
[72]
5 130 25 " © | Soft grey yellow and brown clay, becoming .
S. gritty before 30m.
=
M »
30 | 44 14 " Z | Medium to coarse loose sand, with bands of
0, | highly siliceous red-brown cement.
<
=
44 | 80 44 " O | Fine sand with interbands of soft pale grey Cored from
m | €lay and some clay matrix with the sand. 46.9 to 51n
o]
=
I
80 | 94 14 " ,': Coarse gritty quartz sand, with grains
) g rounded to subangular and up to 3mm across.
S
94 1106 12 " ‘.gﬁrey black fine shale and v"layA
=8
106 |130 24 " Fine to medium~grained quartz sand with
white to grey clay matrix and some black
shale interbeds. In parts the sandstone is
Z | pyritic. .
[ | .
B
130 {176 46 g Grey sticky clay with very little grit Cored from
122 i o
© | present. At 153m hit a hard band of indurdted | 156m due t
<« | quartz grit with a black ferruginous cementj. water
Z ) .
Z | Below this went through 1.5m of grey circulatio
- T lmicrite with yellow calcite veins. The problems.
o
© lunit alternated between the pale grey clayg
je]
¥ |and grey micrite until 176m.



DETAILED GEOLOGICAL HOLE LOG G172

. | THE BROKEN HILL PTY CO LTD.  PROJECT DRILL HOLE _PB3
Location or local co- ordinates R.L. Collar (Datum)
. | Map Reference Co-ordinates {Grid)
| Contractor Driller Machine Method Sampling Tools Depth Date
| ||Pre coltar -
k Main Hole
GN MN Depth Decl'n Brg {Mag) [Hole dia.| From To Casing
Magnetic
Declination
Static water level Date
Logged by, Date
Remarks
From | To Interval | Recovery| % Rec. GEOLOGICAL  DESCRIPTION Remarks
'''' 176 | 184 ] 8m |core| 952 Interbedded calcareous shale/shaly

micrite and fine to medium~grained

-

sand. Shale shows slumping and sof
sediment deformation. Minor clasts

of angular to rounded red hematitic

and feldspathic quartzites to 5mm ’

appearing after 180m.
‘.
Conglomeratic sandstone with rounded clast | Angular,

of basement material (ie granitic inconformi
gneiss, mafics, quartzites) up to at 187.92°
10cm across.

. ‘

187.23 271 |83.75| core [100% Garnetiferous and feldspathic granulife

184 187.25|3.25 [core [80%

BORTHANNA | FORMATION

. and minor quartzite. Dominant

minerals are quartz, pink orthoclasd

and brassy to black biotite. Garnet

hid . I becomes common in the sedquence by
230m. Interbeds of amphibolite are

é{ found in this sequence, the bands
being at: 191.00-191.25m, 223,70~

224.80, 226.63-227.13, 234.60-236.70.
237.15-237.50m and 253.57-253.90m.

e Minor magnetite and calcite is found

in these amphibolite bands. From

213.00-214.00 find a very coarse

porphyroblastic unit of pink orthoclasel,

grey quartz and black biotite with

very minor yellow muscovite. Here

the feldspar crystals are up to 8cm

ACrOSS.

SYMBOLS AND
ABBREYIATIONS




DETAILED GEOLOGICAL HOLE LOG 0175

0 'Y
i
3 THE BROKEN HILL PTY CO LTD. PROJECT DRiLL HOLE P83
Location or local co-ordinates R.L. Collar {Datum)
Map Reference Co-ordinates {Grid)
: Contractor Driller Machine Method Sampling Tools Depth Date
‘ % Pre Coliar
Main Hole
SN N Depth Decl'n Brg {(Mag) [Hole dia.| From To Casing
Magnetic
Declination
A Static water level Date
Logged by. Date
; Remarks
| From | To | interval |Recovery| %Rec. GEOLOGICAL  DESCRIPTION Remarks
3; 271 287116m | core] 1002 Coarse-grained porphyroblastic unit
é of orthoclase, quartz, garnet,
”; biotite and chlorite.
N
é »

7
:

i

|
aicind
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SYMBOLS AND
ABBREVIATIONS
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g Sample No,
-

Drill

Depth (m)

Analysed For

Petrological

{

Hole Study
ADL 36270 PB3 262.23-262.38 Pontifex
? 271 283.33-283.48
| 272 186.97-187.25 |Cu,Pb,Zn,Ag,Mn,Au,Ba 0174
273 191.88-192.11 4
274 197.00-197.20
275 202.00-202.25
276 206.96-207.22
277 212.00-212.20
278 216.79-217.00
279 221.96-222.19
280 226.83-227.10
281 231.86-232.06
282 237.00-237.23
283 241.92-242.21
284 246.92-247.12
285 251,92-252.12
286 257.01-257.26
287 262.00-262.26
288 266.85-267.05
289 272.00-272.20
290 276.87-277.07
291 282.09-282.29
292 286.80-287.00 A
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COMPUTERISED ANALYTICAL LABORATORIES

. Head Otfice and
\ NATA REGISTERED No. 1526 Caentral Laboratory

Y 305 SOUTH ROAD,
% ) MILE END SOUTH
i STH. AUST. 5031

ourrer: COM 820656 TEL: (08) 43 5722

TELEX: AA8323
your rer. B670 orap usersland
reparation Laboratory
004852 172 LAVARACK AVE.,
EAGLE FARM,

QUEENSLAND. 4007
TEL.: (07) 268 4748

Dr. P. Haslett

BHP Exploration,

GPO Box 1818 .
o ADELAIDE. S.A. 5000 30.4.82

Dear Peter,

RE: JOB COM 820656

* Enclosed are the assays for the.samples delivered to our laboratory on the
7th April, 1982,

Yours sincerely,

Harry Fishman
sy Managing Director
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This }.aboratofry isi registered by the National

A tii Test Authorities, Australia. Th

N~ COMLABS Piy. Lid. % e Topotad g v b s

! k accordance with its terms of registration, This

i COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced except in full.
ANALYTICAL REPORT 0176

JOB COMB820656 O/N : B670 Sheet 004852

;% Results in»ﬁpm

SAMPLE Cu Pb Zn M Ag Au Ba
ADL 36272 30 16 36 2100 <1 <0.05 180
ADL 36273 14 6 40 250 <1 <0.05 590
ADL 36274 8 6 85 700 <1 <0.05 350
| ADL 36275 10 <4 90 600 <1 <0.05 410
) ADL 36276 6 <4 55 450 <1 <0.05 720
ADL 36277 28 6 50 550 <1 <0.05 930
ADL 36278 26 4 85 180 <1 <0.05 670
ADL 36279 18 6 65 300 <1 <0.05 470
ADL 36280 75 8 60 450 <1 <0.05 230 ,
ADL 36281 12 <4 18 350 <1 <0.05 870
3 ADL 36282 16 6 110 240 <1 <0.05 360
. ADL 36283 16 4 65 190 <1 <0.05 570
. ADL 36284 6 6 60 200 <l <0.05 680
: ADL 36285 32 4 50 400 <1 <0.05 210
;: ADL 36286 18 6 60 180 <1 <0.05 750
wé ADL 36287 12 6 44 160 <1 <0.05 730
ADL 36288 30 <4 50 220 <1 <0.05 220
ADL 36289 65 10 42 180 <1 <0.05 990
ADL 36290 ' 12 20 90 <1 <0.05 480
ADL 36291 10 <4 40 200 <1 <0.05 400
ADL 36292 32 <4 95 400 <l <0.05 820
P Method of Analysis : Cu Pb Zn : AAS1
i Mn :  AAS2
“‘ Ag :  AAS3
‘ Au :  AASS5A

] Ba : XRF1
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TEL. 3326744 26 KENSINGTON ROAD, ROSE PARK P.O. BOX 91, NORWOOD
A.H. 313816 SOUTH AUSTRALIA SOUTH AUSTRALIA 5067

MINERALOGICAL REPCRT NO. 3563

8th January, 1982

TO: Mr. M. Page, -

The B.H.P. Exploration Co.,
G.P.O. Box 1818

ADELAIDE, S.A. 5001

~~~~~ : YOUR REFERENCE: Despatch Sheet 004781
Project No. B670/200

MATERIAL: Drill core
. IDENTIFICATION: ADL 36270
| ADL 36271
}
»
WORK REQUESTED: Thin section and

petrographic description

SAMPLES & SECTIONS: Returned to you
with this report

2N

62aps

¥
PONTIFEX & ASSOCIATES‘PTY. LID.

.

‘ MINERALOGY — PETROLOGY ® GEOLOGY L] SECTION PREPARATION
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ADL 36270 : inequigranulafﬁ coarse (?sillimanite)

biotite potassic 'granite or paragneiss';
apprently an antectic granite produced
by high grade regional metamorphism,

with associated alkali metasomtism

This rock has an inequigranular, to quite coarse (10 mm)
allotriomorphic granular texture. Abaut 65% of it consists of coarse
anhedral crystals of K-spar (orthoclase), which are locally internally
distorted and show weak, patchy alteration to clay‘i_éericite.

They also contain rare, extremely fine intergrown albite, and rare
small patches of myrmekite.

Subordinate, somewhat finer allotriomorphic quartz (20%) is
randomly intergrown with the K-spar. Ragged flakes of biotite (10%)
are scattered, and partly altered to chlorite, crowded with fine
titaniferous grains. Locally these flakes are relatively concentrated

to form discontinuous foliae.

Smaller crystals, including probable prisms locally in
small complex bundles, of apparent sillimanité (as in 36271), (5 - )
are commonly intergrown with biotite, and completely altered to fine
clays and/or sericite, with minute titaniferous grains.
 Three rounded grains of zircon, 0.3 mm in size, have a

random distribution.



o
:
;
i

iy
i
i
i

ADL 36271 : sillimanite, K-spar, biotite, garnet,
plagioclase gneiss:
minor scattered magnetite;
conceivably a similar genesis as 36270,
but with a precursor of different composition

(?0r less extensively K-metasomatised)

This rock has a medium to fairly coarse, confused granulose-
gneissic texture; with random quite coarse biotite forming only
incipient and very localised foliation.

Basically it consists of a rather chaotic, granuloblastic
aggregate of plagioclase (35 - 40%), and subhedral to amoeboidal~
shaped garnet crystals (15 - 20%), and ragged brown to khaki biotite
(15 - 20%), locally as foliae. The garnet-appears to be almandine.
Potash felspar (10%) occurs only locally but in fairly coarse, partly
distorted, grains, rather the same as in 36270.

Minor prisms and small crystals of sillimanite (7 - 10%)
are mainly intergrown with biotite. The alteration of these to
skeletal clays + sericite, withr elict sillimanite cores, allows
the clay + sericite feplicas in 36270 to be interpreted as after
sillimanite.

-

Minor irregular grains of magnetite (3 - 5%) and trace
4
smaller zircon crystals are scattered.
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APPENDIX 5

STATISTICS ON GEOCHEMICAL DATA FROM PB1 AND PB2



PARAGON BORE Cu, Pb, Zn ANOMALIES

| i
B PB1 018
! BIF 152-317m ADL 36057-36221
Basement 317-356.2m ADL 36222-36261
jé BIF 164 samples

Mean Cu = 33.695 ppm
Population standard devn. for Cu = 57.543
Population variance for Cu = 3311.2

Mean Pb = 4.2378 (results <4ppm regarded as equal to 2ppm)
P.S.D. Pb = 13.555
P.V. Pb = 183.73

Mean Zn = 36,884
P.S.D. Zn = 27.882
P,V. Zn = 777.42

|
.
G

ﬁ% For Cu, using 2X S.A., cutoff point = 149ppm
- Anomalous samples: ADL 36134, 36135, 36216, 36217

] For Pb, cutoff point = 3lppm
o Anomalous samples: ADL 36101, 36216, 36217

" For Zn, cutoff point = 93 ppm
| Anomalous samples: ADL 36057, 36058, 36065, 36083,
- 36134, 36135, 36136, 36151, 36197

] Basement 39 samples
) Mean Cu = 51.769 ppm
Population standard devn. Cu = 50,595

-y Population variance Cu = 2559.8
- Mean Pb = 19.641 ppm (values <4 taken as 2)
P.S.D. Pb = 63.049
“P.V. Pb = 3975.2
) Mean Zn = 110.08ppm
e P.S.D. Zn = 105.39
i P.V. Zn = 11108

ey Cut off point for Cu = 153 ppm
] Anomalous samples: ADL 36238, 36239, 36240

. Cut off point for Pb = l46ppm
f? Anomalous samples: ADL 36225

Cut off point for Zn = 321 ppm:
Anomalous samples: ADL 36225, 36231, 36232
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PB2

! _ BIF 176-334m ADL 36321-36399
| Basement 334-437m ADL 36400-36451

BIF 79 samples

Mean Cu = 31.861lppm
P.S.D. = 46.861
P.V. = 2196.0

Mean Pb = 2.1266ppm (values &4 taken as 2)
P.S.D. = 0.58173
P.V. = 0.33841

Mean Zn = 35.013ppm
P.S.D. = 33.362
P.V. = 1113.0

: Cut off point for Cu = 126ppm
) Anomalous samples: ADL 36321, 36373, 36397

- Cut off point for Pb = 3ppm (validity questionable)
. Anomalous samples: ADL 36322, 36330, 36383, 36391

Cut off point for Zn = 102ppm
Anomalous samples: ADL 36321, 36373, 36397

Basement 52 samples

B Mean Cu = 129.77ppm
P.S.D. = 87.677
P.V. = 7687.3

Mean Pb = 39.115ppm (values <4 taken as 2)
P.S.D. = 68.477
P.V. = 4689.1

Mean Zn = 261.52ppm
i P.S.D, = 212.98
. P.V. = 45363

Cut off point for Cu = 305ppm
Anomalous samples: ADL 36417, 36424, 36427

Cut off point for Pb = 176ppm
'’Anomalous samples: ADL 36412, 36413

Cut off point for Zn = 687ppm -
Anomalous samples: ADL 36412, 36413, 36417

PB1 - PB2 COMBINED VALUES

P BIF Mean Cu = 33.099ppm
) - Mean Pb = 3.5514ppm
Mean Zn = 35.,739ppm

Basement Mean Cu = 96.341ppm

Mean Pb = 30.769ppm

Mean Zn = 196.62ppm
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APPENDIX 6

GEOCHEMICAL ANALYTICAL TECHNIQUES
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ELEMENT COMLABS ANALYTICAL METHOD RANGE OF DETECTION
i Cu AAS 1 4ppm - 1%
Pb AAS 1 4ppm - 1%
. In AAS 1 2ppm - 1%
- Ag AAS 3 1-250ppm
Au AAS 5A 0.05-50ppm
A1203 AAS 6 0.01%-10%
Ca0 AAS 6 0.01%-10%
MgO AAS 6 0.01%-10%
0y Si0, coL 9 1%-Max.
| T1’,02 coL 9 0.01% Max.
N S CoL 2 0.05%-10%
. v AAS 3 10-5000ppm
N Acid Sol/Fe Acid SOL VOL 10%-Max.
”; Total Fe Fusion VOL 10%-Max.
- Ce XRF 1 20ppm-1%
Ba XRF 1 10ppm-1%
Sn XRF 1 4ppm-1%
«««« X Mn AAS 2 4ppm-1%
i p coL 1 0.05%-Max.
SIE 3 50ppm-Max.
Hg Se : XRF 1 2ppm-1%
| r XRF 1 4ppm-1%
k| Nb XRF 1 2ppm-1%
! U  XRF 1 Appm-1%
o Th XRF 1 dppm-1%
ol Y XRF 1 4ppm-1%
Co AAS 1 4ppm-1%
As XRF 1 2ppm-1%
Sb XRF 1 4ppm-1%
Mo AAS 3 4-250ppm




AAS

XRF

SIE

VOL

COL
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GEOCHEMICAL ANALYTICAL TECHNIQUES

These are brief summaries of types of analyses used as
per "Comlabs Price List, 1981".

atomic absorption spectrophotometry; AAS 1-3 measures the
acid soluble portion of the given elements.

BAS 5A determines gold values, by aqua regia attack and
subsequent extraction into an organic solvent containing

a complexing agent.

AAS 6 determines alkali and alkaline earth elements by
hydrofluoric acid attack followed by sulphuric acid
digestion.

X-ray fluorescence spectrometry on.pulverised, briquetted
samples.

Selective ion electrode analysis; in particular SIE 3
involves fusion of the sample followed by extraction of
the fluoride.

Accurate volumetric analysis

YOL 1 determines total concentration of an element either
by fusion (total Fe) or by dissolution in acid (acid
soluble Fe).

VOL 2 determines small quantities of sulphur, by high
temperature evolution of the S.

Colorimetric analysis

COL 1 determines phosphate levels by attack with boiling
perchloric acid to develop theyellow molybdo-vanado-
phosphate colour.

COL 4 determines levels of titanium by fusion of the
sample followed by acid attack and development of the
yellow-peroxide colour.

COL 9 determines silica levels by acid digestion to give
coloured complexes.

ALL ANALYSES WERE PERFOMED BY COMLABS, ADELAIDE.
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PRELIMINARY GEOPHYSICAL MODELLING, EL 633 PARAGON BORE
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Preliminary Geophysical Modelling - E.L. 633 PARAGON BORE

Six traverses delineate a coincident gravity and magnetic high
A over an area approximately 4 km square. Contours for both
gravity and magnetic data show elongatidnfin the ESE - WNW
direction, are closed on the eastern side and partially closed
on the west. The source of the anomaly maximum is therefore
believed to be a set of bodies striking E-W to ESE - WNW and
having a limited strike extent.

o
|
=

Quantitative modelling requires that three dimensional (limited
strike-léngth) bodies be used, however, in view of the lack of
geological data to constrain such a médel, two dimensional
(infinite strike length) bodies have been used. Such modelling
B in this instance must be regarded as semi-quantitative only,

but it does assist in placing constraints on depth, width and
size of possible causative bodies. 4 , :

Modelling is confined to line 93500E. Geological control is
provided by DDH-PB& on the line at 79750N. The borehole
intersected ironstone between depths 153m and 325m with
magnetic susceptibility averaging 100,000 units (i.e. 0.1 cgs
" units) and density contrast averaging 0.5 g/cc. All the models
ot described herein use uniform susceptibility and density

corresponding to these borehole samples.

. The models use fictitious station numbers; "9500" corresponds
Q% to 76000N, "5750" to 74750N, (i.e. DDH-PBI) and "2500" to
83000N.

Gravity and magnetic profiles for line 93500E are shown in
Figures--1 and 2. The magnetic data shows three maxima,
implying an irregular or multiple source. The gravity data

does not resolve separate maxima, but shows indications of
unresolved multiple peaks.

Question: Can observed data be satisfied by multiple bodies
with depth range 153 - 314m?
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Answer: Figures 3 and 4 show gravity and magnetic response of
a pair of E-W striking dykes of depth 153 to 314m (dotted
line), response of a deeper tabular body (dashed line) and the
combined response (solid line). It is clear that neither size
nor breadth of the geophysical response can be éxplained
without addition of the 3rd body, extending to depths hundreds
of metres below the 314m figure. '

Question: Can the shoulders of the gravity profile and the 3rd
peak of the magnetic profile be modelled?

Answer: Fiqures 5 and 6 show improved correspondence of fiéld~
and modelled data, achieved by adding a third shallow body and

R

raising the upper surface of the deeper tabular body. This
gives an acceptable match in gravity reponse. The fine peaks
of the magnetic data are represented on the model response, but
the flanks of the field data profile suggest that additional

i

deep structure exists below that included in the model.

f

Question: What type of deeper structure?

Answer: Gravity and magnetic profiles on the northern side
have slopes indicating that the body does not extend in that
direction, but the body does extent to depths substantially
greater than 500m. The gravity field shows a regional of the
order 10 mgal over 6 km increasing to the south. Figures 7 and
8 show the 'effect of including a semi-infinite tabular body
550m thick at depth 550m, extending south from the anomaly
maximum. This accounts for the observed‘regional gravity
field, and improves correspondence of the magnetic model with
data. Further adjustment to this 2-dimensional model are not
warranted since the real causative body is 3-dimensional.
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Conclusion

Two-dimensional modelling of the Paragon Bore gravity and
magnetic ground data suggests that the causative body may be a
tabular structure approximately 500m thick extending from the
vicinity of the anomaly maxima to the south and east. The
subcrop topography of the body has a raised section of width
1700m at a depth of the order 250m on which there are three
ridges striking approximately east west with upper-surface

~depths of the order 150-200m and widths of the order 200m.

Maximum depth extent of the causative body is poorly resolved
by the geophysical data available, but it is unlikely to be
less than 1 km. ‘

These conclusions are to serve as a preliminary indication
only. Additional modelling with the full Qat§ set of 6
traverses, strike-limited structures, and additional geological
constraints should provide further constraints particularly of

additional geological constraint can be provided.

MWA:Jjiw
21/10/81
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BODY COORDINATES FOR FIGURES 3 AND 4.
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BODY COORDINATES FOR FIGURES S AND 6.

¢ TTTTTTTommmmmmTTmmmmmmmmmmmmImTT 0187/

Body No. DENSITY VERTEX No. b '
1 .5a
1 56009 . 090 153,006
2 5601.00 240.09
3 5201.08 241.00
4 5200.00 152.00
2 .56
o 1 5450. 60 153.090
,g 2 5451.90 240,00
o 3 5651.60 241,00
4 5650. 00 152.00
| 1 5566.60" 240.00
et 2 5805. 00 314.00
B 3 6400.00 314.00
1 4 6405.00 241.00
o 4 .50
1 503,06 314.08
- 2 5009. 00 550.00
'§ 3 6600. 060 559.00
= 4 6600 .08 315.00
5 .59
k) 1 6400.00 209.08
E 2 6405, 60 \314.80
3 c600.00 314,00
4 6530.00 291.600
Body HNo. SuscePTIBI1LITY VERTEX HNo. ¥ Y
1 .10
...... 1 SgB0. 08 153.08
2 SP91.060 240.00
e 3 5201.00 241.90
! 4 5268. 09 152,00
; 2 18 ’
) 1 5459.00 153.00
: 2 S451.009 249,00
A 3 55651.080 291.00
4 5658. 00 152.080
3 ~18
1 sSpeG. 88 249.00
2 5¢05.00 314.00
3 6400.00 314.66
4 5405.00 241.00
4 .10
1 5088, 20 314,08
- 2 5680.00 558.00
'g 3 6600, 00 550,08
“ 4 €505.09 315.00
5 .18

H WM -

£4806.08
€485.09
t£680.80
6685.08

268,00
314.00
314,00
281.60
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APPENDIX 8

IRON ORE INVESTIGATIONS

A. Benefication Testing of Three Magnetite -
Jaspilite Samples from EL 633.

B. Iron Sampling and Analysis Data



" WHYALIA, S.A,

FEBRUARY 1982

C.M.D.L. REPORT NUMBER 353

BENEFICIATION TESTING

OF

THREE MAGNETITE - JASPILITE SAMPLES

FROM

EL633, PARAGON BORE S.A.

B.G. HAWKE

0202



L,Mi‘wiﬁ' EPRR T N .

4,

5.

TABLE OF CONTENTS 0203

Page No.

SUMMARY 1
SAMPLES | A 2
EXPERIMENTAL

3.1 Sample Preparation 3
3.2 Wet Magnetic Separation 3
RESULTS

4.1 Head Analyses ‘ 5
4.2 Wet Magnetic Separation 6
DISCUSSION OF RESULTS 8
5.1 Sample ADL 36264 8
5.2 Sample ADL 36265 - 8
5.3 Sample ADL 36266 8
5.4 General 8

APPENDIX - COMPLETE ANALYSES OF DAVIS TUBE PRODUCTS 10



S |

Page 1

1. SUMMARY 0204

Three samples of magnetite-jaspilite core were supplied by the
Exploration Department, Adelaide for evaluation. The samples
were from the Paragon Bore area of -South Australia.

Chemical analyses of head samples showed that, for two of the
samples, between 75 and 80% of the iron was present as magnetite.
For the other sample, only 26% of the iron was present as magnetite.

Wet magnetic separation tests were conducted after grinding to
minus 147, 74 and 43 micrometres in size. High grade concentrates
were obtained from all three samples with high recovery of the
magnetite present. Grinding to a size of 100 micrometres or less
would be necessary to achieve satisfactory liberation of the silica
from the magnetite. .

The magnetite concentrate would be suitable for pelletising and
may have application as dense medium, e.g. for coal washing.
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2. SAMPLES 0200

Three samples of core from the Paragon Bore area of South Australia
were supplied by the Exploration Department, Adelaide for magnetic
separation to determine the recovery and grade of magnetite
‘concentrate. The samples were from PBl drilled in EL 633, held as
a joint venture by BHP Minerals and Amoco Mining. :

The samples were marked ADL 36264, ADL 36265 and ADL 36266.

SR
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3. EXPERIMENTAL

3.1 Sample Preparation

The three samples were crushed to minus l.6mm in size. A portion
of each was removed for vibro-grinding to minus 147 micrometres in
size for full chemical analysis. The remainder was riffled to
provide 15 gram weight portions for the wet magnetlc separation
test work.

Wet Magnetic Separation

Fifteen gram weight portions of each sample were wet ground using

a stainless steel ball mill with a stainless steel ball charge to
minus 147, 74 and 43 micrometres in size. The ground portions were
subjected to wet magnetic separation 'using two Davis Tube magnetic
separators operated in series under the conditions given below.

Davis Tube No. 1 (Recovery Machine)

Motor speed .90 rpm

Length of stroke - 25.4 mm ‘
Angle of tube 45 degrees from horizontal
Throughput volume 250.m1 per minute

Time of oscillation 5 mindtes

Davis Tube No. 2 (Grade machine)

Motor speed _ ' 240 rpm

Length of stroke 50.8: mm

Angle of tube 45 degrees from horizontal
Throughput volume 1000 ml1 per minute

Time of oscillation 7% minutes

The products from each tést were dried, weighed and prepared for
chemical analysis.

Previous work, conducted between 1958 and 1960 on the wet magnetic
separation of iron ores using the Davis Tube separators, showed that
the Davis Tube No.l would effectively recover all particles contain-
ing magnetic material, i.e. free magnetite and composite particles.
The vigorous action of the Davis Tube No.2 allowed the composite
particles to be washed from the predominantly liberated magnetite
particles. Thus three products are obtained

Davis Tube Tailing 1 - Non-magnetic particles
Davis Tube Tailing 2 -~ Composite, middling particles
Davis Tube Concentrate 2 - Predominantly free magnetite

particles.
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For the Paragon Bore samples, very little Davis Tube Tailing 2
product was obtained so that these products were combined with
the Davis Tube Concentrate 2 products for analysis. '

0207
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4., RESUILTS

0208

The results of analyses, carried out on three head samples of
the Paragon Bore magnetite jaspilites, are given in Table 4.1,
opposite.



ANALYSES OF HEAD SAMPLES

TABLE 4.1

209y

ANALYSIS - % Approximate
Sample Proportion
No. T;:al F;egs 5i0,| AL 0| P |ca0|Mg0| Mn | s [ TiO, | cu zn | K,0 z:g::tite
ADL 36264 23.0 6.1 67 O.i 0.01{0.1}0.2}0.05]|0.03}| 0.05]0.005 ] 0.005] 0.01 80%
ADL 36265 31.7 2.7 53 0.1 [0.015 0.10.1]0.05|0.03|0.05|0.005 |0.005]| 0.01 26%
ADL 36266 26.8 6.8 59 0.2 |0.01 0..2 0.6 0.05 0.03 0.005 | 0.005 | 0.01 7-6%




4.2 wWet Magnetic Separation
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The results of Davis Tube wet magnetic separation tests carried
out on Sample No. ADL 36264, ADL 36265 and ADL 36266, after
grinding to minus 100, 200 and 325 mesh Tyler in size, are given
in Table 4.2, 4.3 and 4.4, respectively. ‘

Complete analyses for the Davis Tube products are detailed in the
Appendix, Section 6.

SAMPLE NO, ADL 36264

TABLE 4.2

Ground to

% Analysis

Distribution %

Product Fe as Fe as
Minus wt. Fe Fe0 .8102 A120 -Fe Fe0 5102 <A1203
D.T. con.| 27.6(61.9]/20.6 |14 0.1 | 74.4| 94.0| 5.8] 16.0
147 D.T. Taill 72.4]| 8.1} 0.5 |87 0.2 | 25.6| 6.0} 94.2| 84.0
micrometres | pead 100.0|22.9| 6.0 |67 | 0.2 |100.0/100.0100.0/100.0
D.T. con.| 25.0(69.4]23.1 | 3.0| 0.1 | 74.5] 95.1| 1.1| 7.7
74 pD.T. Tail| 75.0| 7.9 0.4 |88 0.4 | 25.5| 4.9 98.9] 92.3
micrometres | .. .a 100.0123.3| 6.1 |67 0.3 |100.0[100.0(100.0{100.0
D.T. Con.| 22.41{70.3(23.6 1.4 0.1 | 72.8| 97.2 0.5{ 3.4
43 D.T. Taill 77.6| 7.6| 0.2 |88 0.8 | 27.2] 2.8| 99.5| 96.6 "
micrometres | .. .4 100.0[21.6} 5.4 |69 0.6 {100.0]100.0{100.0]100.0
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TABLE 4.3

SAMPLE NO. ADL 36265

‘Page 7
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Ground to

% Analysis

Distribution %

?roduct Wt Fe as Fe as
o . . 0 »
Minus Fe Fe 8102 Al2 Te FeO 5102 A1203
. D.T. Conn 9.1 7102 2101 l-l Ool 21.5 87-6 002 9.1
147 D.T. Tail| 90.9|26.0| 0.3 |60 0.1 | 78.5| 12.4| 99.8| 90.9
micrometres | . .4 100.0]30.1] 2.2 |ss | 0.1 |100.0/100.0{100.0/100.0
pD.T. con.| 9.2/70.7(23.5 | 0.9] 0.1 ] 20.9] 92.2| o0.2| 4.8
74 p.T. Tail| 90.8[27.1] 0.2 |59 | 0.2 | 79.1] 7.8| 99.8| 95.2
micrometres | yo.q 100.0/31.1] 2.3 |54 | 0.2 |100.0]100.0/100.0|100.0
p.T. con.| 9.3/70.5/22.8 | 1.3] 0.2 | 21.5| 92.1] o0.2| 2.9
43 D.T. Taill 90.7|26.4| 0.2 |61 0.7 | 78.5/ 7.9| 99.8] 97.1
micrometres | .. .q 100.0|30.5| 2.3 |55 0.7 | 100.0|100.0}100.0|200.0
TABLE 4.4
SAMPLE NO. ADL 36266
% Analysis Distribution %
Ground to | product %
Minus wt. Fe as] _. Fe as
0 ; 0
Fe |'foo |S10,[A1,0,| Fe |TL o7 [s10, |B1,0,
D.D: con.| 26.8/68.2122.3 | 5.3| 0.2 | 75.3| 96.4] 2.2| 19.7
147 D.T. Tail| 73.2| 8.2| 0.3 |85 0.3 | 24.7] 3.6| 97.8| 80.3
-micrometres | ...g 100.0{24.3| 6.2 |64 | 0.3 {100.0[/100.0|100.0{100.0
p.T. con.| 25.0[70.7|23.0 | 1.4] 0.3 | 73.7] 96.2| o.5| 16.7
74 D.T. Taill 75.0| 8.4| 0.3 |85 0.5 | 26.3] 3.8| 99.5| 83.3
micrometres | . .4 100.0{24.0] 6.0 |64 | 0.5 |100.0/200.0{100.0|100.0
D.T. con.| 25.0|71.4]23.1 | 0.7 0.2 | 75.3] 96.3| o0.3| 7.7
43 D.T. Tail| 75.0| 7.8| 0.3 |85 0.8 | 24.7] 3.7} 99.7| 92.3
micrometres
Head 100.01(23.7| 6.0 |64 0.7 {100.0{100.0/100.0|100.0
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5. DISCUSSION OF RESULTS
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[

5.1 sample ADL 36264

5.2

5.4

" This sample was insufficiently liberated after grinding to minus

147 micrometres in size to yield a low silica concentrate.
Liberation improved with the fineness of grind. A very high grade
concentrate was obtained after grinding to all minus 43 micrometres
and a 97.2% recovery of the magnetite, contained in the sample,

wasg achieved.

sample ADL 36265

This sample was liberated at 147 micrometres 'yielding a high grade
concentrate at high recovery of the contained magnetite. However

only 26% of the iron was present as magnetite in the feed so that

a poor recovery of total iron occurred. Thus weight recovery from
material of this type would be low.

sample ADI 36266

This sample appeared similar in grade and properties to Sample
ADL 36264. After grinding to minus 147 mlcrometres in size, a
marginal concentrate analysis was obtalned indicating incomplete
liberation of some silica. Finer grinding improved liberation
yielding a very high grade concentrate at high recovery of
magnetite present in the sample.

General

The three Paragon Bore magnetite-jaspilite samples were readily
beneficiated by wet magnetic separation to yield high grade con-
centrates for high recoveries of the magnetite present. All samples
contained oxidized iron mineral. Grinding to a size of 100 micro-
metres or less should give satlsfactory liberation of the silica
from the magnetite.

The concentrate obtained from beneficiation of Paragon Bore
magnetite-jaspilite would be suitable as feed to a pellet plant

. because of the low impurity levels. Consideration should be given,

also, to the use of the magnetite concentrate as a dense medium
for coal washing, for example.
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s 6. APPENDIX - COMPLETE ANALYSES OF DAVIS TUBE_PRODUCTS
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Table 6.1 shows complete analyses perfofmed on the products
obtained in the wet magnetic separation tests conducted on
Samples ADL 36264, ADL 36265 and ADL 36266.
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TABLE 6.1
COMPLETE ANALYSES OF DAVIS TUBE PRODUCTS 0215
b

% ANALYSI

SAMPLE | PRODUCT A % ANALYSIS
NO. IDENTITY ‘Fe as Fe0) si0, [Al,0, Mg0 | Mn S Cu Zn K,0
o1 -147u D.T. Con. 20.6 14 0.1 0.1 0.1 ]0.05 | 0.01 0.005 | 0.005 | 0.01
DL -147u D.T. Tail 0.5 87 0.2 0.1 | 0.2]0.05]0.03 0.005 | 0.005 | 0.03
6264 | = 74w D.T. con. 23.1 3.0| 0.1 0.1 | 0.1|0.05|0.01|0.05|0.005]|0.005|0.01
- 74u D.T. Tail 0.4 88 0.4 0.1 0.2 | 0.05 | 0.05 0.005 | 0.005 | 0.04
- 43u D.T. Con. 23.6 1.4 | 0.1 0.1 0.1 |0.05 | 0.01 0.005 | 0.005 | 0.01
- 43u D.T. Tail 0.2 88 0.8 0.1 0.2 | 0.05 | 0.03 | 0.05 | 0.005 | 0.005 | 0.05
b1 -147u D.T. Con. 21.1° 1.1{ 0.1 0.1 0.1 {0.05| 0.01] 0.05 | 0.005 | 0.005 | 0.01
ADL -147u D.T. Tail 0.3 60 0.1 0.1 0.1 |0.05| 0.03| 0.05 | 0.005 | 0,005 | 0.05
36265 | = 74u D.T. con. 23.5 0.9 | 0.1 0.1 0.1|0.05|0.01| 0.05|0.005 | 0.010 | 0.01
- 74u D.T. Tail 0.2 59 0.2 0.1 | 0.1]0.05]|0.02| 0.05| 0.005| 0.005 | 0.04
- 43u D.T. Con. 22.8 1.3 | 0.2 0.1 0.1]0.05| 0.01] 0.05 | 0.010 | 0.010 | 0.01
- 43u D,T. Tail 0.2 61 0.7 0.1 0.2 | 0.05 | 0.02 | 0.05 | 0.005 | 0.005 | 0.04
pE1 -147u D.T. Con. 22.3 5.3 | 0.2 0.1 0.2 |0.05| 0.01] 0.05 | 0.005 | 0.005 | 0.01
ADL -147u D.T. Tail 0.3 85 0.3 0.5 0.7 | 0.05| 0.04 | 0.05 | 0.005 | 0.010 | 0.05
se266 | = 74u D.T. con. 23.0 1.4| 0.3 0.1 0.2 |0.10| 0.01 | 0.05 | 0.005 | 0.010 | 0.01
° | - 74u p.T. Tail . 0.3 85 0.5 0.4 0.7 | 0,05 |.0.04 | 0.05 | 0.005 | 0.005 | 0.05
- 43u D,T. Con. 23.1 0.7 | 0.2 0.2 0.2 | 0.05 | 0.01 | 0.05 | 0.005 | 0.010 | 0.01
- 43u D.T. Tail 0.3 85 0.8 0.4 0.7 |0.05| 0.04 | 0.05 | 0.005 | 0.005 |.0.04

11 @bed
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(I WH/CMDL/82/353 ¢ BENEFICIATION TESTING OF
" ‘ THREE MAGNETITE ~JASPILITE
SAMPLES FROM EL 633

. PARAGON BORE S.A.

KEY WORDS: PARAGON BORE, MAGNETITE -
JASPILITE, MAGNETIC
SEPARATION

ABSTRACT:

Wet magnetic separation tests were conducted on three core
- samples from PBl, Paragon Bore, S.A. The concentrates
obtained were high in grade and high recoveries of the
; magnetite present were obtained. Grinding to a size less
] than 100 micrometres was indicated to achieve satisfactory
liberation. |
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ANALYTICAL REPORT

JOB CCM820280 O/N : Sheet 004787
3 ; Results in phm ()21¥7
ADL ADL ADL
SAMPLE 36264 36265 36266
25102 59.7 50.9  59.4
ZA1203 0.24 0.14 0.81
N% %Cao0 0.21 0.56 1.80
o ZMg0  0.38 0.61 2.10
] 7T102 0.08 <0.01 0.05
‘{ ZFe Acid Soluble 27.6  33.4  22.3
mp ZFe Total 27.9 33.5 23.2
1
. ' <10 <10 <10
| Method of Analysis : Al203 Mg0 Ca0 : AAS6
N S102 : COL9
Ti02 : COL&4
S : VoL2
Fe : VoL

v s  AAS3
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SAMPLE ANALYSIS FOR IRON - PBI

BANDED IRON BULK SAMPLES FILLET SAMPLES QUARTER-CORE  SAMPLES
FORMATION (C.M.D.L.) (COMLABS) (COMLABS) -
INTERVAL , A :
(m) Sample No. Total Fe SampTe No. Total Fe Sample No. Interval Total Fe Analytical
Analysis An%)ysis (m) Ana%ysis Code
152.5 ADL 36057 ADL 36018 = 155.49-155.73. 19.8 B
36042 162.80-163.03 34.7 B
36109 168,95-169.17 40.5 B
36001 169.60-169.89 37.0 A
36002 172.61-172.69 22.0 A
36003 174.93-175.08 40.0 A
ADL 36264 23.0- 27.9 36004 175,58-175.78 41.0 A
36005 177.55-177.67 7.4 A
36043 178.52-178.79 32.8 B
36020 185.83-186.08 39.3 B
36044 192.77-192.97 29.0 B
36021 197.98-198.33 40.8 B
36006  200.80-200.95 56.0 A
36022 207.94-208.18 8.7 B
v 36045 214.35-214.55 27.1 B
220 ADL 36124 )
ADL 36125 ADL 36023  224.02-224.33 29.6 B
36007  233.55-233.70 23.4 A
36008 233.90-234.10 25.0 A
. 36009 234.20-234.30 36.0 A
ADL 36265 31.7. 33.5 36024  235.90-236.20 28.1 B
36046  244.00-244.27 28.7 B
36010 248.61-248.76 53.3 A
36047 251.80-252.00 31.3 B
36048 260.80-261.01 33.9 B
36025 269.80-270.10 45.4 B
36026 274.60-275.00 42.7 B
1 B

4 36049  278.50-278.82 44,
280 ADL36184 '
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SAMPLE ANALYSIS FOR IRON - PB1 o
BANDED IRON BULK SAMPLES FILLET SAMPLES QUARTER-CORE  SAMPLES
FORMATION (C.M.D.L.) (COMLABS) (COMLABS)
INTERVAL : —
Sample No. Total Fe SampTe No. Total Fe Sample No. Interval Total Fe Analytical
qu]ysis Ana;ysis (m) Ana}ysis Code
ADL 36185 ADL 36011 280.50-280.65 28.9 A
36027 289-60-290.05 32.7 B
ADL 36266 26.8 23.2 36050 302.81-302.98 2.4 B
‘ 36051 307.80-308.20 36.5 B
36012 311.79-311.94 40.4 A
36028 312.83-313.08 22.2 B
320 ADLY36224
ANALYTICAL CODES: A Cu, Pb, Zn, Ag, Au %Fe
' B . Cu, Pb, Zn, Ag
Ba, Ce, Sn, Mn,.Au, %P F
SY" erx Nb, U, Th Y
%Fe (Acid Soluble and Total)
% 5102, % A1203, % Ca0, % Mg0, %S, % TiOZ, Y
QUARTER CORE SAMPLES AVERAGES: 152-220m 31.7% (15 Samples)
220-280m 35.1% (12 Samples)
280-320m 27.2% (6 Samples)
152.5-320m 32.1% 33 Samples
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e, &= - This Laboratory i3 registered by the National
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ANALYTICAL REPORT

JOB COM820520 O/N : B670/500 Sheet 4794 N220

;
!
C

Results in ppm

SAMPLE 36452 36453 36454

%5102 42.5 51.0 58.9
%A1203 0.40 0.25 . 0.56
%Ca0 1.41 0.82 0.54
%Mg0 2.20 1.28 0.84
™ %Ti02 0.06 0.04 0.08
;5 Acid Sol %Fe 35.6 3i.8 24.2
“““ . Total %Fe 36.3 32.2 26.5
£
Ll %S 0.04 0.10 0.02
w% v <10 <10 <10 .
oy Method of Analysis : A1203 Ca0 MgO : AAS6
§ Ti02 v _COL4
= $i02 : COL9
B S : VOL2
; Fe ¢ VOL
L PB2 Vo :  AAS3
ADL 24452 /76 -230 m
2645 3 230-280m

; 3645 4 280 - 344m




BANDED

IRON FORMATION DATA

. PB1

PB2

Depth

Apparent Thickness
LCA

True Dip

True Thickness

152-317m
165m
45°

45

>120m

¢

175-334m
158m
60°
30°

© >140m
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£ AMOCO MINERALS AUSTRALIA COMPANY

0223

EL 1021 PARAGON BORE

*

Rébort for third quarter, Zw#ping May 3rd, 1983.
i 74

3

Wérk carried out

The only work carried our during the quarter comprised geochemical
and X.R.F. analyses of split core from 1981 diamond hole PB2.
Analyses of filleted material from part of this hole in late 1982
had shown some tungsten anomalies which the split core analyses were
designed to check.

No anomalous tungsten values were recorded from the split core
analyses and it appears that contamination from the filleting blade
was responsible for the original anomalies. Both sets of analyses
are attached.

Expenditure

Expenditure for the quarter was:

Salaries $165.00
Core Spliting 225.090
Analyses 211.25
Overheads/administration 60.00

661.25

Cumulative expenditure on EL 1021 is now $2,498.25.

Future Work

Planned future work comprises the drilling of a 350 metre percussion
hole to test the BIF horizon, located by diamond holes PBl and PB2
half way between these hole locations. The magnetic response at this
location is considerably less than at the two drilled locations and
there is a possibility of sulphide facies BIF here.

Graham Miller (ﬁ?L&:?
Senior Geologist Al

12/7/83

Attachments: 1. Analyses of filleted material PB2
2. Analyses of split core PB2
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A bogenst T ANALYTICAL REPORT
0224

JOB COMB822562 clr o v 1765
Results in ppn

SAMPLE W hs Fa Sn Au

787- 3:?7’2?0 ADL 36234 25 <2 310 ,</a 0,05
;9 ADL 36411 135 £2 140 <4 .05
BL. 556-55%

35’“350 ADL 36412 °0 <2 an <4 <005
340 - F6.2 401 36413 30 <2 140 <4 <0.05
_ﬂé?éf?'«féé ADL 36414 30 <2 175 (L <0.05
m“;égg‘szzfADL 36415 125 ) - o0 oo

g~ Fgs POV 20 Te s ,
Zg-z70 "N Jeatt L2 . K o cnLns
4..‘.-5294'372 ADL 36418 140 <2 135 Ch o <0,05
P23 ADL 36419 210 <2 145 i <o.08
- SWe-3% APL 36420 240 <2 1es o605
*57(';7? ADL 36421 230, : I e, 05
- 380 APL 36422 80 4n e <0 L,05
R ADL 36423 110 15, . e
5&'3& ADL 36424 100 10 . e
ADL 36425 120 . . | L

-3¢

£ B i o b BRI 8

ADL 36426 100 <:' '_‘»_”ﬁ s n‘,,‘(,r}
2o -208

ADL 36427 410 <2 126 LoD, 0h
28 -3%

' ADL 36428 155 <2 120 <hLoE L0

3%-372 |

SN ADL 36429 165 <2 75 <4 0,05
PB2__F92-3%

Method of Aﬁalysis U As Ta Sn ¢ XPTI
£u : AASHA

Lllet rowder’  Decoas. y¢s
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JOB COM830434 o/r s v 17727

Results in ppm

SAMPLE Mo i v ru 7T
PB2 364 to 366 22 & <10 <0.01 -
Pr2 366 to 368 4L, <4h 16 <G ,01 <0.01]
PB2 368 to 370 20 <4 10 <0.01 -
PB2 370 to 372 32 <4 1¢ <o.01 -
PBR2 372 to 374 18 7 <1C <L (] -
PR2 374 to 376 3?2 10 G I S B £ -
PR2 376 to 378 18 <4 1 SE A 0.01 °
PR2 378 to 380 22 i SRR -
PR2 3280 to 382 10 <4 <16 i 0] ;
PE2 382‘to 384 28 <h | A R -~
PR2 384 to 3R6 20 74 10 O G -
Prz 386 to 38R 20 < T AR -
P2 388 to 390 20 <4 ac L] .02

Method of fAnalysic : N CO : food

AR

SAI7 Core G0/ I

A7 65
‘%%% Aﬂ%/zﬁ?g;&7 PG 306y



0226
Amoco Minerals Australia Company
P.0. Box 47,
NORWOOD. S.A. 5067

28th December, 1983.

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

EASTWOOD. S.A. 5063

Dear Sir,

Please find enclosed a brief report on Exploration Licence
1021 for the six months to November, 3rd, 1983.

Subsequent to this reporting period, a 248 metre percussion/
diamond drill hole was completed; this will be reported on
in full during February.

At this stage no geochemical analyses results are available
but a visual inspection of 60 metres of Pre-cambrian
crystalline basement suggests no significant mineralizationa

Should there be no interesting geochemistry the term of the
Licence will not be extended from the amended expiry date of
February=3rd, 1984. h

Yours faithfully

&

Graham Miller
Senior Geologist

RECEIVED

3 JAM 1964 F
2

DEPT. OF NES -
N AND BNBERGY ;
\BECURITY

‘\ 39814
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0227

AMOCO MINERALS AUSTRALIA COMPANY

Exploration Licence 1021, Paragon Bore

Report for the third and fourth quarters, ending November 3rd, 1983

No work was carried out during the period under review pending
availablity of a drilling rig to drill a stratigraphic hole
between previous diamond holes PB1l and PB2. No expenditure
was incurred and cumulative expenditure remains at $2498.25.

Ok, L&

Graham Miller
Senior Geologist

28.12.83
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ANALYTICAL REPORT
JOB_COM 800329
Results in ppm
ppb
SAMPLE Cu Zn, Pb Co He
93500E78 380N 10 18 10 4 ~50
78850 12 14 16 -4 ~50
79350 12 18 16 -4 -50
79850 18 34 20 4 50
80350 18 38 20 6 -50
93500E808 50N 12 24 14 -4 50
91100E93350N 16 24 14 -4 50
03850N 8 12 8 -4 ~50
94 350N 18 34 14 4 50
91100E948 50N 10 14 8 -4 ~50
o '94925E90850N 12 30 12 4 «50
91 350N 16 24 12 4 ~50
918 50N 8 12 4 4 50
92350N 6 12 6 -4 -50
_94925E92850N o 18 8 ~4 =30
788 50N88000E 18 38 20 6 ~50 b
~ 88500E 12 26 18 -4 =50
89000E 10 14 14 -4 ~50
89500E 10 12 14 ~4 ~50
788 50N9O000E 14 24 16 4 w50
7 85000E91400N 12 18 14 -4 ~50 ]
91900N 10 20 14 4 ~50
92400N 6 10 8 -4 ~50
8 5000E92900N 16 22 16 -4 -50
B 7 : =
4 770 50N 12 16 20 -4 ~50
7 5 50N 8 14 12 -4 ~50
30 50N 8 8 12 -4 50

.../2
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ANALYTICAL REPORT
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Results in ppm

ppb
SAMPLE Cu Zn Pb Co Hg
85300E79850N 8 10 10 -4 ~50
85300E808 50N 14 22 20 4 -50

. [N
Method of Analysis: Cu, Pb, Zn, Co AAS 1
Hg AAS 7

N

- denotes less than
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EXPLORATION LICENCE 1021
PARAGON BORE; SOUTH AUSTRALIA
FINAL REPORT

G.C. Miller Adelaide, S.A.
Senior Geologist _ April 1984
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SUMMARY 02 Ry
A 248. 61netqr rotary percussion/diamond drill hole to test a 5 milligal
gravity anomaly for a possible base and precious metal mineralized Lower
Proterozoic su]@ﬂde facies BIF cut a sequence of quartz-feldspar-garnet-
amphqbo1e (magnetite-biotite) rocks, with only trace pyrite, beneath 188
metqfs of Permian and younger cover.

Logging, petrology, geochemistry and magnetic susceptibility and specific
gravity measurements have given no impetus for further exploration and the
project has been terminated.
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INTRODUCTION

Exploration Licence 1021, covering 664 square kilometers was granted on
August 4, 1982, for an initial term of twelve months, subsequently extended
to eighteen months with an expiry date of February 3, 1984,

The Licence covered the same ground as former Exploration Licenc% 633,
explored initially by Amoco and then by an Amoco-BHP Minerals Joint
Venture. Exploration Licence 1021 remained part of the venture though BHP
elected not to contribute to exploration costs. It was applied for with
the specific aim of drill testing a 5 milligal residual gravity anomaly
thought to possibly, repreéent a Lower Proterozoic sulfide-facies BIF
beneath plus 150 mete s of tretaceous and Permian cover.

Full details of exploration philosophy, geological setting, etc., are found
in previous Amoco and BHP reports. In summary, we were testing buried
source magnetic and gravity anomalies for polymetallic mineralization.
"0lympic Dam" style mineralization was searched for initially, but
following drill holes PB-1 and 2 in 1981-82 which located some anomalous
base metal geochemistry in carbonate-silicate- su1f)de facies rocks at the
base of a thick (plus 200 meth) oxide facies BIF, it was considered that a
sulfide facies BIF was an appropriate exp?orat1on target.

The 5 milligal target had a semi-coincident 1700 nano Tesla magnetic
anomaly and was mid way along a ten kilometer east-west magnetic/gravity
trend, near the ends of which PB-1 and 2 weére drilled. The targets for
these holes were 9 and 7.5 milligal gravity anomalies with semi-coincident
16000 and 13000 nano Tesla magnetic anomalies. It was the greatly reduced
magnetic response with the 5 milligal anomaly that lead to the suggestion
of considerable sulffide, rather than oxide, facies at this location.

As Exploration Licence 1021 activity up to November 3, 1983, essentially
further geochemical analyses on PB-1 and 2 drill core, has already been
reported on, this report covers the three months ending February 3, 1984.

Following the exploration activities described in this report a re-
application for the ground was withdrawn.



EXPLORATION 0235

During the period under review a 248.6 meter vertical rotary
percussion/diamond hole was drilled to test the 5 milligal residual gravity
anomaly and geochemical, petrological, magnetic susceptibility and specific
gravity work carried out on cuttings and/or core.

#

Drilling

The hole was drilled at grid location 388,800E, 813.300N, the peak of the
residual gravity anomaly and near the base of the southern flank of the
magnetic anomaly. As only one hole was programmed and the dip direction
was unknown, this location was considered most appropriate. It was
anticipated the hole would probably intersect the southern part of the
magnetic anomaly source body if it was north dipping, separate from, and
above the major gravity anomaly source material (i.e. thin oxide facies BIF
above sulfide facies).

The drilling contractor was Peter Nitschke Drilling of Hahndorf. The
initial idea was for a completely percussion drilled hole to about 300
meters with a Bourne 2000 rig. Following excess water flow near the base
of the Permian which could not be stemmed, however, a Longyear 38 was
brought in. For budgetary reasons following the percussion drilling
problems, the planned depth of the hole was reduced to about 250 meters,
dependent on 1lithologies cut.

After cutting 105 meters of Cretaceous and 83.2 meters of Permian cover the
hole entered (?Lower Proterozoic) crystalline basement at 188.2 meters.
Basement rock was essentially quartz-feldspar-garnet-amphibole (magnetite,
biotite), gneiss or granulite, with only very minor pyrite, dipping at 55°
(to the north or south presumably). A written drill 1og is included as
Appendix II, a graphical log as Plan W3034 and mineralogical descriptions
(Pontifex) as Appendix IV.

Geochemistry

There was no interesting base or precious metal mineralization in drill
core, A gold content of 0.05 ppm (versus a level of detection of 0.01 ppm)
was detected in the ten meter interval (representing 5, two meter samples
bulked together) from 170 to 180 meters near the base of the Permian
Boorthanna Formation. The value was not considered interesting enough to
justify a trip to the site to re-sample the relevant two meter intervals.
Complete geochemical analyses are included as Appendix III.

Magnetic Susceptibility and Specific Gravity

The results of magnetic susceptibility and specific gravity measurements
made on drill core are shown on the written and graphical drill logs.
Magnetic susceptibility was measured every 0.2 meters and specific gravity
every two meters.

It can be seen that the first seven meters of core cut had a susceptibility
about or better than 1500 x 10-5 S.I. while, over 5 meter averages, no
other levels were over 500 and most less than 200. While no modelling has
been attempted, the results appear consistent with the hole clipping the
southern edge of a north dipping magnetic anomaly source.
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Specific gravity measurements averaged out at 3.09 gm/cm3. This compares
with an average of about 2.80 for non-mineralized quartzo-felspathic
basement gneiss from the bottom of holes PB-1 and 2, four kilometers east
and 4.5 kilometers west along the magnetic trend. (Oxide facies BIF in
these holes had an average s.g. of 3.3 and the silicate-carbonate-sulfide
facies rocks immediately below the BIF averaged 3.15.) ‘

While, again, no modelling has been attempted it is probable the almost 0.3
gm/cm3 s.g. difference between PB-5 core and ordinary basement quartzo-
felspathic gneiss is enough to account for the 5 milligal gravity anomaly.

Assessment

An assessment of data gathered suggests the hole cut a sequence of
‘psammitic/pelitic/slightly ferruginous sediments, with a calcareous
component or intercalated mafic volcanics, folded and metamorphosed to
upper amphibolite facies. To use the BIF terminology, the rocks appear to
be silicate-carbonate rather than sulfide facies.

As previously reported by BHP (Exploration Licence 633 Annual Report, May
1982), age dating of quartzo-felspathic gneiss from the bottom of drill
hole PB-1 gave a figure of 2650 million years. The BIF's and silicate-
carbonate-sulfide rocks from holes 1 and 2 belong, on looks, to the Lower
Proterozoic Hutchynson Group, however, as probably do the PB-5 rocks.
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EXPENDITURE

Total expenditure on the Licence in the eighteen months since inception was
$27,805.10.

&%Aﬁé

G.C. MILLER
Senior Geologist

April 1984
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- AMOCO MINERALS AUSTRALIA COMPANY
EXPENDITURE FOR THE PERIOD AUGUST 4, 1982 TO MARCH 31, 1984

EXPLORATION LICENCE NO. 1021

Salaries and Wages 1,378.31
Supplies

Supplies - maps

Cookery

Field Office Rent

Field Supplies

Freight

Aircraft Charter

Travel

Communications

Geophysics

Consultants/Contractors 3,016.72
Drilling 15,721.47
Assays 1,482.55
Legal Fees

Equipment Rental

Equipment Operation & Maintenance

Property Payments 1,001.00
Outside Services 352.36
22,952.41
Overhead 4,852.69
27,805.10
0
"N

T.J. CONQUEST - ACCOUNTANT
199
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APPENDIX 1II

DRILL LOG : PB-5
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Amoco Minerals Australia Company
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APPENDIX III

GEOCHEMICAL ANALYSES
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LUINLABS Piy. Lid. (0245

COMPUTERISED ANALYTICAL LABORATORIES

Cenlral Laboratory
305 SOUTH ROAD,
MILE END SOUTH
STH. AUST. 5031
TEL. (08) 43 5722
TELEX: AABS323

m NATA REGISTERED No. 1526 /2 %4 - 4; ,
@; OUR REF: COM 832917
YOUR REF.:

i
|
i
i

Order No. 18819

Mr. G. Miller,

Amoco Minerals Aust. Ltd,
6 The Parade,

NORWOOD SA 5067,

23.1.84

Dear Graeme,
RE: JOB COM 832917

Enclosed are the assays for the samples delivered to
laboratory on the 30th December 1983.

Yours sincerely,
COMLABS PTY LTD

& f R

sl /!

¥
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% ,gy/ c

Queensland Preparation Laboratory: 172 Lavarnck Ave Eagla Farm Queensland 4007 Te! ?68 4748



2 This Laboratory is registered by the Nalional
~_ C . S ‘j ‘ Association ol Testing Authoritios, Australia. The
. :5\ P g_ - . teslis) reported herein have been performed in

accordance with its terms of registiation. This

COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced vxcept in fuil.
! ANALYTICAL REPORT 0240
)
JOB COM832917 O/N : 18819 ;

Results in ppm

SAMPLE Cu Pb Zn Co Bi Au

PBS 0 to 10 16 32 50 6 4 <0.01
PB5 10 to 20 14 30 48 4 <4 <0.01
. PB5 20 to 30 24 20 32 8 <4 <0.01
. PB5 30 to 40 22 30 65 8 <4 <0.01
o PB5 40 to 50 16 12 280 28 <4 <0.01
PB5 50 to 60 12 8 135 4 <4 <0.01

PB5 60 to 70 8 10 110 8 <4 <0.01 .
j PB5S 70 to 80 14 8 48 10 <4 <0.01
| PB5 80 to 90 12 6 24 6 <4 <0.01
PB5 90 to 92 18 6 22 10 <4 <0.01
PB5 92 to 100 8 10 14 4 <4 <0.01
PBS5 100 to 110 8 12 65 10 <4 <0.01
W PB5 110 to 120 28 26 85 18 <4 <0.01
| PB5 120 to 130 32 30 90 18 <4 <0.01
- PB5 130 to 140 38 30 115 18 <4 <0.01
% PB5 140 to 150 34 30 120 16 <4 <0.01
PB5 150 to 160 28 24 115 16 <4 <0.01
PB5 160 to 170 14 20 65 14 <4 <0.01
PB5 170 to 180 10 8 38 10 <4 0.05
PB5 180 to 190 10 10 46 10 <4 <0.01

Method of Analysis : Cu Pb Zn Co Bi : AAS1
Au ¢ AASS5SB
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COMPUTERISED ANALYTICAL LABORATORIES STH. AUST. 001

_ TELEX: AAB9323

m NATA REGISTERED No. 1526
-
0224 .

OUR REF.: coM B40232 F

YOUR REF.: Order Yo. 1V 18840

Mr. G, Miller,

Amoco Minerals Division,
6 The Parade,

NCRWOOD SA 5067,

17.2.84

Dear Graham,

RE: JOR COCM 840223

B Enclosed are the assays for the sarrples delivered to our
lakoratory or the 13th Feblruary 1084,

& Yours sincerely,
i COMLABS PTY LTD

M

per

Ve adiiaied
//3/01)

Queensland Preparat:on Laboratory 172 Lavarack Ave., Eag|e Farm, Oueensland 4007 Tel.: (07) 268 4745
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o TA accordance with its terms of registration. This
Rematteiagn $COMPUTERISED ANALYTICAL LABORATORIES document shall not be reproduced except in full
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~ c - 1 mLHBS Pt Ltd SWA Association of Testing Authonties, Auslralia The

5 sf\’ X g. - teslis) reported herein have boen performed in
| . .

ANALYTICAL REPORT
| 0248
JOP COMR40O233 O/N : W1R8B4O0

Fesults inr ppn

SAMPLE Cu Ph 7n Co ri Au
188 TO 100 30 4 140 18 <4 <0.01
190 To 102 30 10 260 16 <4 <0.01
192 TO 194 28 6 120 20 <4 <0.01
194 TOo 196 24 16 150 18 <4 <0.01
. 196 TO 197 18 10 130 16 <4 <0.01
WE 198 TQ 200 12 e 130 1€ <4 <0,01
) 200 TO 202 18 4 100 1€ <4 <0.01
E 202 TC 204 34 4 160 10 <4 <0,01 .
! 204 TO 20¢€ 24 4 180 14 <4 <0.01
h 206 TOQ 208 24 4 110 14 <4 <0.01
208 TO 210 27 4 140 16 <4 <0.01
210 To 212 30 1¢ 240 14 <4 <06L01
212 TO 214 26 4 120 14 <4 <0,01
214 TO 216 1¢ 4 140 12 <4 <0,01
““““ 216 TO 218 24 6 130 20 <4 <n.01
'218 TO 220 28 4e 130 12 <h o <0.,01
220 TO 222 24 24 120 14 <4 <0.01
Y 222 TO 224 34 4 120 14 <4  <0.01
224 TO 226 30 1?‘ 130 12 <& <0.01
1226 TO 2728 3e a 110 22 <4 <0.01
1 228 TO 230 42 10 11¢ 22 <4 <0.01
, 1230 TO 272 24 6 o5 20 <4 <0.01
i 232 TO 234 S 26 270 1¢ <4 <p.nl
234 TC 27¢C 21 . 1an 14 <L <D LD]
L2366 TO 2Ar 4 € 150 14 <4 <0.01
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ANALYTICAL REPORT ,
0249

JOR COMR40233 o/¥N ¢ Ul8R4Q

Pesulte in ppe

SAVIPLL Cu Ph Zn Co rd fu

A 238 TO 240 42 10 110 14 <4 <0.01

V240 TO 242 26 <4 90 12 <4 <0.01

; 2242 TO 244 2¢€ 10 260 16 <4 <0.01
- A 244 TO 246 65 ) 150 20 <4 <0,01
} ; 246 TO 24° 50 3 140 14 <4 <0,01

Metbod of Analysis : Cuw Th 7n Co Ti : AAS]
Au : PACSR
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APPENDIX 1V

MINERALOGICAL REPORTS




TEL. 3326744
A.H. 313816
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26 KENSINGTON ROAD, ROSE PARK

P.O. BOX 91, NORWOOD

SOUTH AUSTRALIA SOUTH AUSTRALIA 5067

MINERALOGICAL REPORT NO. 4228
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YOUR REFERENCE:

MATERIAL:

IDENTTFICATION:

WORK REQUESTED:

SAMPLES & SECTIONS:

AL g2 "3/"
A Jos A
£ 4oy 3

;]

14th February, 1984

Mr. G. Miller,

Amoco Minerals Aust. Co.
6 The Parade,

NORWOOD  S.A. 5067

Order No. W18832
Rock samples

57516, 519 to 523
57528

Thin section and description

Returned to you with this report.

PONTIFEX & ASSOCIATES sz. LID. '

SOTTENRTYE M sy YR L T ey
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57519 : "rhyolite" with ferromagnesian phenocrysts

altered to iron-rich chlorite; d
accessory leucoxenised magnetite and lesser

apatite.

Phenocrysts in this rock consist mostly of alkali felspar
(15%) with slightly less abundant plagioclase and minor quartz.
The felspar phenocrysts are up to 5 mm across and are variously
altered. The alkali felspar is argillised and hematite stained,
and rarely encloses patches of dark-green chlorite. The plagioclase
is studded with sericite and epidote, and is possibly albitised.

The quartz phenocrysts have typical volcanic resorbed outlines.

Ferromagnesian phenocrysts (5%) to 1 mm long are replaced
by dark-green iron-rich chlorite, locally with minor sericite and
quartz. Inclusions of apatite are common in these grains, and
leucoxenised magnetite grains are enclosed in, or attached to
them.

The groundmass is fine granular quartz and alkali felspar
in sub equal abundance, with some chlorite and hematite. Vein-
like coarser-grained patches occur through the groundmass and have

small patches of interstitial chlorite.

VLSO e
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57520 : rhyolitic or granitic protomylonite:
with both deformed and undeformed quartz
vein.

Grains of elongated quartz (12%), stressed and subhedral
alkali felspar (10%) and plagioclase (10%) in this rock all about

2 mm in size, occur essentially as augen, (possibly, but not nec-

essarily as sheared direct equivalents of the phenocrysts in No.
57519). These occur in a recrystallised, very fine grained quartzo-
felspathic matrix, with a moderately developed lattice orientation.
This matrix consists of quartz, alkali felspar and plagioclase in

;] subequal abundance with accessory disseminated magnetite.

2 Irregular veins of deformed quartz occur in the matrix and

there are also crosscutting, planar, undeformed quartz veinlets.

This rock appears to have been an original rhyolitic volcanic,
or possibly a granitic intrusive, sheared and recrystallised (pro-
tomylonite) with the development of augen, which as noted above
may be entirely metamorphic and not necessarily the direct derivitive

of former phenocrysts.
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- 5721 : layered coarse "gneiss", with layers of (quartz)

plagioclase hornblende (high-grade amphibolite),
and of (garnet) quartz felspar:

accessory magnetite in amphibolite.

The metamorphic hornblende in the amphibolite layers in this
rock is brownish-green, which is characteristic of high grade
(uppermost amphibolite facies); (corresponds to the zone B
Sy ’ conditions at Broken Hill). This hornblende occurs as coarse
Mé polygonal grains about 1 mm in size, with spheroidal to bleb-like
inclusions of quartz, aggregated with minor, hematite-dusted

o plagioclase and minor scattered magnetite.

In the pale-coloured interlayers, rose-pink (?almandine-
pyrope) garnet, occurs in a fairly coarse metamorphic aggregate of
quartz and sericitised hematite-dusted plagioclase, some with

- minute inclusions of apatite.

fj Layers or veins in the amphibolite, 2 -~ 15 mm wide, are
dominantly quartz, and hematite-dusted, weakly sericitised plag-
ioclase (in part antiperthitic). One layer has large poikiloblasts
of pink garnet enclosing quartz as well as minor opaque oxides,
fresh to chloritised hornblende and apatite.

Stringers of greenish clays cut the rock.
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COMMENTS

?

The four PB5 core samples all have a similar composition, of
coarse and more or less pegmatoidal quart%7slightly altered plagioclase

+ garnet, irregularly interlayered with fairly high grade (upper

amphibolite facies) schistose amphibolite composed of dark brownish-

green hornblende, plagioclase, quartz, accessory magnetite and

apatite.

‘3
-

3
G

Locally the leucocratic, quartz-plagioclase aggfegate + garnet
layers cut across the foliation in the amphibolite, and tend to
incorporate possible residual patches and lenses of the amphibolite.
This suggests that the quartz-felspar is an intrusive phase, which
invades and replaces the amphibolite. The amphibolite may be a
metabasic rock (characterised by accessory magnetite and apatite):

} possibly however it is a meta-impure dolomite. The abundant garnet
| in both rock types may have formed by reaction between the intrusive

and the amphibolite.

Sample 57521, previous Pontifex Report 4228, has a similar
composition to those core samples, although it is finer grained

and has a more regular gneissic layering: it may however have a

similar genesis.
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PB5, 190.6m : gneiss, with interlayers of schistose garnet

amphibolite, and coarse granular quartz- ,

plagioclase + garnet;

accessory magnetite and apatite.

Streaky dark green layers of high-grade garnet amphibolite
up to 20 mm thick, are intercalated with pink-grey granulose layers

of quartz and plagioclase + garnet, and of similar thickness.

y The amphibolite layers are dominated by strongly aligned
? granular greenish-brown hornblende with a grainsize of about 1 mm,
together with minor plagioclase and quartz. Magnetite and apatite
i occur in minor to accessory amounts. In some of the layers there
are large poikiloblasts of garnet, to 6 mm across, enclosing quartz
! and magnetite. The brownish colour of the hornblende is indicative
K of upper amphibolite grade of metamorphism.

The quartz-plagioclase layers tend to cut across the schist-
3 osity in the amphibolite layers. They contain partly sericitised,
J partly hematite-stained grains of antiperthitic plagioclase to
8 mm in size, with equally coarse grained quartz and rare alkalifelspar.
Myrmekite occurs on the plagioclase-alkali felspar contents. Garnet
in these layers is similar to that in the amphibolite but encloses

amphibole and biotite as well as quartz, magnetite and apatite.

Veins of chloritic clays cutting this rock enclose lenses of
coarse grained pyrite.

This rock is essentially a coarser grained equivalent of
57521 previously described in Pontifex Report No. 4228,
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PB5 206.2 m: quartz-felspar-garnet rock with lenses *
of high grade amphibolite.

- Macroscopically and in thin section this core is very
similar to PB5, 190.9m. About 70% of it is composed of a more or
less pegmatoidal aggregate of coarse anhedral quartz, subhedral
plagioclase and garnet, with a grainsize of 2 - 8 mm, the larger
grains being mostly of garnet. The garnet is poikiloblastic
with inclusions of quartz, hornblende, less magnetite and apatite. The
plagioclase is weakly sericitised and weakly stained by hematite.

Some of the apatite is quite coarse (to 1 mm).

The amphibolite lenses consist of strongly oriented dark
brownish-green hornblende with minor quartz, plagioclase, lesser

magnetite and apatite. Accessory garnet occurs in some of these

lenses, trace pyrite occurs in one.

PB5 232.9m: (high-grade) amphibolite, incorporating minor
biotite, garnet, quartz, also accessory magnetite

and apatite.

This is an irreqularly layered schistose amphibolite, with
green-brown hornblende grains (50%) to 2 mm in length, aggregated
with a subequal abundance of weakly to moderately sericitised

plagioclase.

Minor garnet occurs as porphyroblasts to 4 mm in diameter in
the more highly felspathic lenses, and this garnet has rare inclusions
of quartz. Minor biotite (3%), also lenses of quartz to 4 x 1 mm

are scattered throughout along the foliation planes.

Accessory magnetite + associated leucoxene, and accessory

apatite grains are present.
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PB5, 248.3 m: coarse "pegmatoidal" quartz-felspar

incorporating vague metamorphic layers of

high grade amphibolite, also lenses of coarse

biotite;
abundant scattered garnet, accessory

magnetite and apatite.

At least 50% of this sample consists of very coarse virtually
pegmatoidal quartz, plagioclase and scattered poikiloblastic

garnet crystals, all with grain size of up to 15 mm. This aggregate

. incorporates a localised lens of coarse biotite together with minor
i garnet, lesser hornblende, accessory magnetite, pyrite, quartz

s and apatite. The plagioclase in this domain is weakly sericitised but
| in not antiperthitic.

Streaky layers and patches of amphibolite, very similar to
that from 190.6m, are incorporated within this quartz-felspar garnet
aggregate, and these include small, non-poikiloblastic garnet grains,
also magnetite which is totally or partly replaced by rutile.

In the thin section, a quartz-garnet layer about 5 mm thick, with
minor magnetite, biotite and apatite, occurs between the amphibolite
and the pegmatoid. A vein of chloritic and sericitic clays, with
coarse pyrite, cuts the rock. Alteration of the biotite to clays
and ?prehnite is possibly related to this veining.
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