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ABSTRACT

Intensive exploration of Parabarana Copper
Prospect was undertaken in the period 1968 - 1875,
mainly by North Flinders Mines Ltd (NFM). In 1971
NFM approached the South Australian Department of
Mines (SADM) for assistance in proving the deposit.

Two diamond drill holes, PDD8 and PDDll, were
drilled by SADM in the period November 1972 -
November 1973. To date drilling results have not
been made available.

In 1988/89 data from Parabarana Cooper Prospect
was reviewed to present all SADME data and to
summarise company exploration. Drill hole PDD11 was
also resampled.

Although the prospect has been drilled,
reserve figures have not been calculated. Inferred
resources are quoted as 6.1 million tonnes at 0.9%
Cu {(Gordon-Smith 1972). Every (1975) quotes a grade
of 1.1% in the thickest part of the mineralised
zone, which ranges from 10-30m in width.

Mineralisation is considered to be a result of
hydrothermal activity associated with the intrusion
of the Mount Neill Granite Porphyry and subsequently
localised in shear zones.

INTRODUCTION
On 29 November, 1971, North Flinders Mines Ltd approached
the South Australian Department of Mines (SADM) for assistance
in proving the Parabarana copper prospect.
Information was evaluated by Gordon-Smith (1972) who
recommended a two stage drilling programme of six vertical

holes, totalling about 2500m,
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Two diamond drill holes pre—collared by rotary-percussion
holes, PDD8 and PDD11l, were completed by SADM and logged by K
Every, Assistant Senior Geologist, Metallic Minerals Section.

To date results of these holes have not been made
available. This report presents Every’s drill hole data and
briefly reviews the exploration history at Parabarana.

In December 1988 - January 1989 drill core from PDD11 was
inspected, resampled and photographed by E A Dubowski, Senior
Geologist, Mineral Resources Branch. Results from this work

are also included.
LOCATION, ACCESS AND TOPOGRAPHY

Parabarana copper prospect is situated in the northeast
corner of the Mount Painter Block, northern Flinders Ranges.
It lies on Moolawatana Station adjacent to the northern end of
Arkarocla Station, approximately 550 km north-northeast of
Adelaide and 135 km east-northeast of Leigh Creek (Figure 1).

Access from Adelaide is elther along the maln north road
via Leigh Creek and Lyndhurst, along the Strzelecki Track to
fMount Freeling’, then onto ‘Mount Fitton’ and 'Moolawatana’,
or alternatively, via Yunta and northwards through
! Curnamona’, ‘Frome Downs’, ’Balcénoona’ and 'Moolawatana’.

Parabarana Hill, latitude 29°58.8’S, longitude 139°41.9'E,
rises to just under 1,000 metres a.s.l. Topography is rugged,
heavily dissected by drainage and drops steeply to the
adjacent Frome Plains, which are about 75 metres a.s.l. The
prospectr area, sbutheast of Parabarana Hill rises to

approximately 150 metres a.s.l.
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REGIONAL GEOLOGY

The regional and economnic geclogy of the Mount Painter
Province 1s described by Coats and Blissett (1971) .
Crystalline basement rocks of the Mount Painter Complex are
exposed as two basement inliers - the northern, east-west
trending, granitic Mount Babbage Block, and the southern,
northeast-southwest trending, essentially metasedimentary

Mount Painter Block (Figure 2).

Regional mapping and drilling at Parabarana indicated

mineralisation lies in a structurally complex, highly altered
metasedimentary and volcanic sequence, correlated to Brindana
Schist (Bvery, 1975), thrust over in the north by Terrapinna
Granite. The Mount Neill Granite Porphyry intrudes the
metasediments immediately south of the prospect (Figure 3).
Faulting is related to the Paralana Fault system with

fault reactivation and thrusting during the Tertiary.
MINING AND EXPLORATION HISTORY

Early accounts of mining are described in Brown (1908),
Jones (1%09) and Winton (1918). Jones (1911) briefly
describes the Windy Creek workings approximately 3 km
southwest of Parabarana.

Coats and Blissett (1971) state nining commenced in 1899
with work over the following three years being undertaken by
Wortupa Exploration and Mining Co Ltd after which tributors
commenced stoping out the working. There was minor activity
during 1905-1907 and again in 1917.
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Tables 1 and 2 list exploration tenements over Parabarana
since 1966. During the course of stream sediment sampling by
Anaconda geochemical anomalies - were recorded  around
Parabarana. Follow up work indicated the deposit was of

limited size and of little economic interest.

TABLE 1, SMLs COVERING PARABARANA COPPER PROSPECT

SADVE OPEN
SML NO. LICENCEE _ DATE GRANTED DURATION FILE ENV
112 Anaconda Aust. Inc. 16.5.66 6 months 663
193 Billy Spring P/L 19.6.68 1 year 1037
207 North Flinders Mines 19.5.69 2 years 1221
558 North Flinders Mines 25.3.71 2 years 1639
705 North Flinders Mines 18.5.72 2 years 2034,2035

North Flinders Mines consollidated their Mt Painter SMLs,
including SML 297, intc SML 558 in 1971. Following detailed
mapping, sampling, geophysical surveying and . rotary-
percussion/diamond drilling programmes at Parabarana, NFM
aimed to prove the prospect under a separate lease, SML 705,
in a joint venture with Dampier Mining.

Dampier withdrew from the joint venture in August 1974
due to limited size and low grade mineralisation (Hall and
Johnson, 1974) ., NFM joint venture partners on subsequent
licences have included Aquilitaine Australla Minerals N/L (ELs
153, 272) and Marathon Petroleum {subsequently bought out by
Pan Australian Mining Ltd) on all licences since 1978.

The current licence, EL 1536 is held jointly by Pan Aust and

NFM, and is current to 16 November 1989.
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TABLE 2. ELs COVERING PARABARANA COPPER PROSPECT

EL NO LICENCEE DURATION EXPIRY DATE
153 North Flinders Mines 2 years 25.08.76
272 NEM/Marathon 2 years 22.11.78
480 NFM/Marathon 2 years 24.05.81
871 NFM/Marathon 2 years 30.08.83

1191 NEM/Marathon 2 years 16.11.84

1271 NFM/Pan Aust 2 years 10.02.87

1536 NFM/Pan Aust 1 year 16.11.89

GEOLOGICAL INVESTIGATIONS

Company

Considerable exploration has been undertaken at
Parabarana and surrounding areas. Data on SMLs are available
in SADME’s open file envelope system and are briefly reviewed.
Data on Exploration Licences are still confidential. Table 3
summarises exploration at Parabarana on SMLs.

Table 4 presents a summary of company interpretations of
the geology, mineralisation and alteration. Rotary-~percussion

and diamond drill hole information is given in Tables 5 and 6.
SADM

H Blissett in Coats and Blissett {(1971) reviewed the
economic mineral deposits in the Mount Painter Province and
described the history, geoclogy, mineralisation and workings at
Parabarana. Gordoh-Smith {1372) appralised company data to
determine the potential of the prospect and to consider the

extent of SADM involvement in target drilling. Six drill

Do0g12
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TABLE 3: SUMMARY OF EXPLORATYCN, PARARARANA COPPER PROSPECT

183

297

558

705

COMPANY

ANACONDA

BILLY SPRING

NORTH FLINDERS

NORTE FLIKDERS

RORTH FLINDERS
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Regional streanm
geochemistry
Photogeslagy
Field mapping
Chip sampling

Iiterature search
Brief Inspection

Assessment Anaconda

work Orientation

stream sediment
geochemlstry

Aldrberne (beli-

copter) radiocmetric

survey

G6rid marking/surveying

Semi detailled, 1:400 £t
gecleglcal mapping

Grid seil sampling

Grid magnetometer traverse
I? survey, NS grid lines
Access road construction 32
rotary percussion holes
Commencenent diamond drilling

1:12 €00 aerial
phetography
Continzation

diamond drilling
Petrological
investigations

PDD 3, 5, 6 and 7
Review geophysical data

Detailed geclogical
sedimentary mapping

1:100 ft Continuation
diamond driliing
Structural geology re-
mappling Parabarana = Gunsight
Mapping and geological
appralsal, Brindarpa Gorge
= Parakarana

Ground magnetics

Windy Creek workings -
mapping, rock

sampiing, ground magnetics



COMPANY

GECLOGY

TABLE 4: SUMMARY COF GEOLOGICAL INTERPRETATICNS

MINERALISATION

ALTERATION

COMMENTS

Arnaconda

Mineralisation asseosiated with acid
voleanies (syenites, andesites and
tuffs) intruding oclder Precambrian
sediments (schists and quartzites).
Hylenitised granite indicates presence
of major west trending fanlt south of
Paranbana Hill.

Malackite concentrated In breccia zones developing
in folds within syenitic beds.

Chalcocite — malachite in thin quartz veins ox
small pods In shear zones associated with fauits
separating acid volearics from Pepegooha porhry,
schists and gquartzites.

Scattered narrow veins in strong shear zones
and in tuffs.

Trace copper in carbonate veins.

Serieitisation of breccias, tuff and
andestie assoclated with shear zones,
Epidote not confined te mineralised zone
often az complete replacement of rock unit
or as films along joint and cleavage planes.

Billy Spring

Metamorphosed clastic sediments,
granite gnelss, rapakivi granite
porphry amphiboiites and Pepegocna
Porphry Relatiomships of units
difficuit to establish.

Disseminated malachite along east—west shear
zone, approximately 6 feet wide, extending te
wide, extending to 150 yards west of mine.
Traces of chalcopyrite obtained. Traces of
chalcopyTite delomite/limestone bed.

Away from mine, copper associated with
porphyry. gneilss, metasediments and along
shear zones.

Dumps have specimens of cuprite, chalcecite,
malachite and azurite.

North Flinders
Burnside &
Hallof 1971

Pontifex 1971,
1872

Freytag 1972

Assoclated with a pink to red poxrphyry
and chioritic hornfels. Minox
disseminated graphite.

Upper (hanging wall) granitic facies
regionally and dynamically meta-—
morphosed. Host rock facdes, modified
brecciated and hydrothermally altered.
Lower (foctwall) hybrid cale-silicate
facies, essentially a skarn and also
mineralised Sporadic distribution of
plagioclase amphibolite syenite,
laumentite rock and possible meta-—
voleanies.

Middle Proterczelc acld igneous rocks:
north dipping microadamellite bounded
by east-west thrust slices. Undergone
varying degrees of metamorphic and
hydrothermal alteraticn. Rock
boundaries fanlted. Mt Neill Granite
intrusive inte microdamellite.

Chalcopyrite and pyrite with minor
molybdenite.

Pyrite, and minor hematite, chalcopyrite, bornite,
bornite, melybdenite and sphalerite widespread

in microadamellite extending into cale-silicate:
localised in stockwork of fractures assoclated
with hydrothermal alteration products.

Copper mineralisation intense in parts of
intrusive rich in primary K-feldspar. Sulphides
and magnetite associated with cale-silicate.

_ molybdenite and uranium introduced with

alteration minerals inte fractures and fine
stockwork. Copper sulphides lecalised in sheet-
like breccia of brittle microadamellite.
Molybdenite and uranium localised along secondary
shearz/faults belonging to main thrust zone.

Dominantly propylitic and potash-silica
sliicate. Fropylitic alteration as velns and
pervasive areas of epldote, carbonate,
chiorite and minor actinelite. Potash-silica
netasematism as veing of E-feldspar, quartz
and chlorite. Pneumatolytic influence shown
by disseminated tourmaline, fluorite, apatite
and sphepe.

Hydrothermal activity following brecciation
intreduced assemblages dominated by calcite,
chlerite, green biotite and quartz. Scme
pervasive sericltisation.

Based an TP andmaliss and
percussion drilling.

Possibly two geneticaily related
spatially different copper
nineralised zones.

Depth of oxidatien 15 - 46
Mineralisation is epigenetic,
hydrothermal phase of Mt Nedll
has a true width of 46 retres.

Danmpiler Mining

noco12

The Paralana Fault separates the
Terrapinna Gnelss te the north from
the acld volcanies and intrusives
Mt Nelll Granite to the south.

Disseminated <opper mineralisation, associated
with intrusion of Mt Nelll Granite, was
remobilized and is now confined to intensley
fractured granite and chloritic shear zenes
parallel to the Paralana Fault.

High concentrations of epidote, chlorite,
pyrite, magnetite and associated molybdendite
and finorite.
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holes were recommended, in two stages, to test up dip and
lateral extensions of the deposit. Only two holes, PDD8 and
PDD11l, were drilled by SADM.

Logging of the holes was completed by K Every who
presented his interpretation of the geology and mineralisation
at Parabarana at the 1lst Australian Geological Convention

(Every 1975).
Other

AMDEL undertook an independent study to determine the
economic viability of Parabarana cooper prospect (Boyce 1973) .

R. Davy ({1973) investigated the suitability of the
mercury halo prospecting technique. Fifty-six samples were
obtained from 2 diamond drill holes and 1 rotary percussion
hole and analysed for Hg, Pb, Zn and Cu. Mercury ranged from
25-170 ppb and showed no correlation with other elements.

In 1978 an Adelaide University honours student, Adrian
Brewer, investigated drill core from Parabarana; his data have

not been included in this review.
SADM DIAMOND DRILLING

Data prepared.by‘K‘Every for PDD8 and PDD11 are presented
as tables and in appendilces.

All petrological and analytical data were extracted from
Amdel reports listed in Table 7. Compilations in Tables 9 and

11 are in order of sample number.
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TABLE 6: SUMMARY OF DIAMOND DRILLHOLES

COMPANY HOLE No. NFM GRID ANGLE PRE COLLAR CORED INTERVAL
(PDD) N/S - E/W - {degrees) DEPTH (metres) DEPTH (metres)
NEM 1 1200N - 400w 70 S 129 129 - 321
2 750N -  400W 75 8 : 2?38 ‘ 238 - 230
3 950N - 800W 70 3 125 125 ~ 427
4 1200N - O0wW 70 8 122 122 - 251
%%? 300N - 2000W Vertical 0 - 383
665N - 1200W Vertical 0 - 412
7 S6TN — 1600W Vertical 0 - 313
SADME (8 500N - 800W Vertical 196 196 - 265.2
A1 1825N - 1075W Vertical 182.6 182.6 - 757.2
DAMPIER 12 800N — G8O0O0E Vertical 30 30 - 149
i3 600N - 00E Vertical 183 Abandoned
13A 600N - 025E Vertical 91 91 - 439
14 1020N - 1150W Vertical 183 183 - 581

15 1000N - 10Q0E Vertical 183 Abandoned

Dooo012
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TABLE 5: NORTH FLINDERS MINES ROTARY - PERCUSSION DRILLING PROGRAMME

HOLE No. NFM GRID DATE DATE ANGLE - DEPTH MINERALIZED ZONE COPPER
N/S - E/W COMMENCED COMPLETED {degrees) (metres) (metres) average %

NEP 1 72N - 00w 15/2/70 16/2/70 59 8 79 0 - 18 0.63
NFP 2 131N - 003w 17/2/70 17/2/70 70 § o1 21 - 47 0.52
NFP 3 189N — 00W 18/2/70 19/2/70 70 S 94 38 - 61 0.77
NEP 4 195.5N — Q00w 20/2/70 22/2/70 vertical 168 52 - 70 0.46
NFP 5 287N - Q0w 23/2/70 24/2/70 vertical 113 87 - 101 0.31
NEP 6 247N - B800E 24/2/70 24/2/70 770G 8 43 hole collapsed, abandoned
NFP 7 347N — B809E 25/2/70 25/2/70 70 S 73 high water flow, abandoned
NFP 8 450N — 806E 26/2/70 26/2/70 70 8 82 73 - 82 metres, Cretaceous

sst and slst
NEP S 098N - 397TW 27/2/70 27/2/70 70 8§ 26 2 = 14 0.64

hole collapsed, abandoned
NEP 10 096N — 398w 27/2/70 28/2/70 vertical 9l 0 - 18 0.63
NFP 11 031N ~ 399W 1/3/70 1/3/70 vertical &9
NEFP 12 178N - 386w 2/3/70 2/3/70 vertical 73 17 = 40 0.88
NFP 13 271N ~ 380w 2/3/70 3/3/70 vertical 114 50 - ¢ 0.94
NFP 14 364N — 395W 5/3/70 8/3/70 vertical ' 152 96 — 1490 1.09
NFP 15 552N - 802E% 12/3/70 13/3/70 70 8 o8 81 - 98

metres, Cretaceous sst

. & slst
NFP 16 13078 — 5197w 14/3/70 16/3/70 70 S 91
NFP 17 1132.38 - 51%8W16/3/70 18/3/70 60 S 105
NFP 18 7885 - 5100W 20/3/70 5/4/70 60 N 107 6 -9 0.15
NFP 19 159N - 594w 574770 6/4/70 vertical 76 41 — 64 0.41
NFP 20 001.6S — BOOW 6/4/70 7/4/70 vertical 73 15 - 30 - D.97
NFP 21 095N - 803W 7/4/70 8/4/70 vertical 85 55 - 70 0.41
NFP 22 248N — T95W 8/4/70 11/4/70 vertical 148 73 or 75 — 146 or 148 0.5 - 0.87
NFP 23 385.5N — B800W 12/4/70 14/4/70 vertical 133
NFP 24 1408 - 1208w 15/4/70 17/4/70 vertical 101
NFP 25 003N - 1197w 18/4/70 20/4/70 vertical 79 52 - 58 1.02
NFP 26 148N - 1201W 20/4/70 22/4/70 vertical 107 94 - 102 low values
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10

HOLE No. NFM GRID DATE DATE ANGLE DEPTH MINERALIZED ZONE COPPER
N/S - E/W COMMENCED COMPLETED {degrees) {metres) {metres) average %
NFE 27 003s 1597w 23/4/70 26/4/70 vertical 126 87 - 107 low values
NFP 28 2058 1599W 2774770 28/4/70 vertical 99 46 - 56 0.45
NEFP 29 2108 2004W 28/4/70 29/4/70 vertical 130 78 - 130 low values
NFP 30 1198 2002w 29/4/70 1/5/70 vertical 133 91 - 133 very low
values
NEP 31 2348 2703W 1/5/70 2/5/70 vertical 91
NEP 32 001N 2789W 2/5/70 4/5/70 vertical 107 93 - 104 low values

Doool2
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PDD8

This hole was designed to investigate continuity of
mineralisation between percussion hole NFP22 and diamond drill
hole PDD3. Drilling commenced on 6 November 1972, and was
completed to 265.2 m on 24th February 1973. The drill log is
given in Appendix A. Tables 8 and 9 present silicate and
geochemical analyses. Petrographic descriptions are given in

Appendix B.

Mator Results

Copper mineralisation was intersected in a zone
approximately 30m thick extending from. 194 - 223.18m.
Generally assays were less than 1%. Localised enrichment was

noted at:

of

205.95 - 206.07m at 1.75
207.12 - 207.45m at 12.0

o

210.55 - 211.25m  at  3.5%
213.29 - 213.88m  at  3.8%
219.16 - 219.68m  at  2.1%
219.68 - 220.34m  at  7.0%
220,34 ~ 221.06m  at  1.25%

Molybdenum was enriched in a 2.84m zone from 220.34 -~

223,18 with assays ranging from 240 - 1500 ppm. -

Do0g12




TABLE 7: AMDEL ANALYTICAL AND PETROLOGICAL REPORTS, SADME PDD 8 7 11, 1973-75

ANAT.YTICAL PETROLOGICAL

REPORT No DATE REPORT No. DATE
AN 3724/73 2 March 1973 MP 4064/73 22 May 1973
AN 3740/73 2 March 19873 MP 4491/73 22 May 1973
AN 3788/73 -8 March 1973 MP 5053/73 24 July 1973
AN 4110/73 10 April 1973 MP 1745/74 27 February 1974
AN 1646/74 23 October 1973 MP 2099/74 27 February 1974
AN 2152/74 3 December 1973 MP 2461/74 20 December 1973
AN 2315/74 1l December 1973 MP 2462/74 27 February 1974
AN 2315/74 18 December 1973 MP 3860/74 16 August 1974
AN 2153/74 1% December 1873

AN 2459/74 15 January 1974

AN 2460/74 10 January 1974

AN 2461/74 11 January 1974

AN 3581/74 27 June 1974

AN 3581/74 17 July 1974

AN 3590/74 11 April 1975

AN 4083/75 30 May 1975

AN 41098/75 & June 1975

AN 1019/76 23 October 1975

AN 1459/76 9 December 1975

Doo012




TABLE 8: PDD SILICATE AND GROCEEMICAL ANALYSES

14

SAMPLE: A No. — 727/73  7131/73 740/73 741/73 749/73 753/73 755773 1420/73 1421/73 1422/73 1423/73
DEPTH {m) f£rom 1927 200.6 207.45 208.27 213.88 218.5 219.68 237.14 258.9 208.65 217.5
to 198 201.35 208.27 208.65 215 219.1% 220.34 238.55 260.94 209.2 218.5
5102 59.00 60,05 57.28 50.71 59.73 66.27 40.00 47.00 44 .00 59.00 63.00
Al203 16.80 16.94 13.08 12.57 14.70 15.09 13.50 13.70- 12.50 13.50 15.40
Fe203 8.10 2.53 2.68 3.80 2.82 0.63 15.00 13.50 14.50 11.40 5.90
FeQ 4,27 10.85 14,31 6.83 3.46
Ca ©.80 0.52 1.59 0.75 1.63 0.99 .70 13.40 16.70 1.35 1.00
MgC 4.20 2.90 3.95 5.2¢6 2.40 2.06 8.50 2.70 2.30 2.80 1.50
Naz@ 2.10 2.43 1.98 1.00 3.58 3.31 <0.10 0.24 .32 1.80 4,60
K2C 5.70 4.91 3.55 2.54 3.42 5.80 2.20 4.65 4.10 4.00 4,20
Tic2 0.60 0.58 0.52 0.53 0.54 0.61 0.50 0.87 0.92 0.90 1.05
MnC 0.10 0.05 0.10 0.17 0.10 0.10 ¢.10 0.28 0.66 0.08 0.02
Cr203 <0.1l0 <0.10 <0.10 <0,10 <0.10 <0.10
V205 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05
P205 0.21 0.27 0.20 0.21 0.24 0.20 0.10. 0.10 0.10
LOI 3.00 3.56 2.93 4.7¢6 3.02 1.63 7.00 3.00 3.75 3.25 1.63
HE20+ 2.40 3.00 5.19 2.77 1.68
H20- 0.20 0.20 0.35% 0.15 0.28
TOTAL 100.40 101.55 101,98 102.14 101.90 102.15 87.50 99.54 99,85 98.28 88.47
Suliphate % 0.05 0.06 0.04 0.10 0.05 0.30
Sulphide % 1,11 1.89 0.78 1,83 1.83 .17 T.44
TRACE ELEMENTS {ppm)
Cu 5500 9000 5500 17500 7500 1400 70000 20 150 10000 10000
Mo <3 3 5 -5 10 1c 1500 5 20
As 280 200 45 45 <10 10 540
Pb 3 3 10 1 1 40 200 30 20 3 10
Zn 80 20 200 30 50 20
Sn 1 1 1 1 1 1 10 3 1 1 1
Ccd
Bi. 50 1 1 1
Ag 0.3 0.3 0.1 0.3 0.1 1 15 0.1 0.1 0.1 0.1
Au
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TABLE 8 (cont.): PDD SILICATE AND GECCHEMICAL ANALYSES

SAMPLE: -A No. — 727/73 731/73 740/73 741/73 749/73 753/73 755/73 1420/73 1421/73 1422/73 1423/73
DEPTE (m) from 197 200.6 207.45 208.27 213.88 218.5 219.68 237.14 258.9 208.65 217.5
to 188 201.35 208.27 208.65 215 21%.16 220.34 238.55 260.94 209.2 218.5
Ga 10 10 10 5
Ge
Sb
Co 10 100 20 30 30 800 30 20 50 80
Ni 10 10 5 190 50 S 100 30 S0 30 30
Cr 100 100 30 20 50 200 50 80 80 100 100
v 80 5 50 190 8 100 80 150 i00 ‘150 150
e .
Mn 100 100 200 300 200 200 1590 2000 5000 500 500
Ta
Nb 20 20 20 20
Be 1 1 3 5 5 1 i 10 5 5 3
Th
Zr 100 100 50 80 100 80 50

Dooolz
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TABLE 9: PDD 8 ADDITIONAL GEOCHEMICAL ANALYSES

DEPTH (m} SAMPLE A No. Cu Mo As Pb Zn Sn Bi Ag Co Ni Cr v Mn Be 8%
180 - 182 205/73 500 <3

182 - 184 206/73 8c0 <3

ig4 - 186 207/73 4900 4

186 - 188 208/73 800 <3

188 - 190 - 208/73 400 <3

190 - 182 210/73 900 12

192 ~ 194 211/73. 800 5

124 - 1%6 212/73 36900 4

186 - 197 726/73 5500 <3 140 . 1.05
198 - 159 728/73 6000 3 140 : 1.15
189 - 200 729/73 4400 <3 380 1.05
200 - 200.6 730/73 4500 <3 220 0.78
201.35 - 202.13 732773 3000 <3 240 ) 0.36
202.13 = 203.1 733/73 8500 3 1750 1.55
203.1 - 204.55 734773 4200 3 1950 6.79
204.55 - 205.95 735/73 3700 5 860 0.48
205.95 - 206.07 736/73 17500 25 2090 ) 2.75
206.08 - 206.77 737/73 43 25 170 : C.4
206.77 - 207.12 738/73 5500 10 350 .55
207.12 - 207.45 739/73 120000 3 65 10 300 10 20 10 300 400 30 50 200 3 17.2
208.65 — 209.2 742/73 3800 ) 40 0.38
209.2 - 208.56 743/73 5500 18 45 0.67
209.56 — 210.55 744/73 7500 5 10 1.15

210.55 - 211.2% 745/73 36000 10 25 z2
211.25 - 212.29 746/73 5500 5 20 0
212,29 - 213.29 747/73 4000 15 <10 0
13.29 - 213.88 748/73 30000 5 20 7.
215.0 - 216.3 750/73 5300 5 <10 0.69
216.5 - 217.5 751/73 2500 25 <10 4]
217.5 - 218.5- 752/73 6500 25 50 0
219.16 - 219.68  T54/73 21000 22 55 1
220.34 - 221.06° 156/73 12500 240 100 1

0

221.06 = 221.95 757/73 4000 950 20 .56
221,95 - 223.18 758/73 1500 240 60 0.16
223.18 - 223,98 758/73 400 5 <10 0.02
223.98 - 224.86 760/73 600 5 15 0.01

DOo012
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PDD11

Although Gordon-Smith (1972) recommended PDD8, 9 and 10
as holes SADM should initially drill, encouraging results from
PDD8 justified a wider step out for the second hole. PDD1l
was selected and aimed to intersect mineralisation 365 metres
down dip from PDD3 {(Figure 3).

Drilling commenced on 26 March 1973 and was completed to
757.2 m on 7 November 1973. The drill log is presented in
Appendix C, Tables 10 - 11 present silicate and geochemical

data with petrographic descriptions given in Appendix D,

Major Results

Copper mineralisation was intersected in a zone from
727.68 ~753.0m with assays generally below 1%. ' Significant

intersections were:

745-15 - 745.5m at 8700ppm
746.52 - 747.45m at 1.5%

Arsenic also showed significant concentrations in the
same zone as copper. Petrography indicated the présence of
arsenopyrite.

Molybendum assays were generally low with only two

significant anomalies recorded:

627.4 -~ 627.7m at 900ppm
752.37 - 753.0m at 130ppm
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TABLE 10: PDD 11 SILICATE ANRD GECCHEMICATL ANALYSES

i8

SAMPLE 2 No. 1401/73 1424773 1425/73 1£426/73 1427/73 1428/73 1429/73 1430/73 1431/73 1432/73
DEPTH {m) from 648 185.52 249,92 287.37 364.55 581 503,32 614 648.9 6€l.65
to 649 185.54 249,94 287.39 364.57 582 594 .35 615.2 650.35 662.65
Sig2 35.43 73.00 64.00 75.50 72.00 41 .50 61.50 45.00 36.50 56.00
Al1203 135.25 12.60 15.50 9.70 12.80 20.80 15.80 14.00 23.70 19.20
Fe203 4.39 3.50 5.20 6.30 3.80 11.00 8.00 17.50 12.50 7.00
Fel 18.21
Ca0 9.85 0.45 0.15 0.10 0.25 0.40 1.30 5.50 16.70 0.50
Mg0 4.71 0.41 0.85 0.40 0.55 14.00 0.85 6.20 0.95 1.05
Na20 0.23 2.40 0.20 0.13 0.21 0.12 3.60 0.25 €.10 0.22
K20 1.25 5.60 10.50 5.40 5.590 3.50 490 2.30 2.90 11.40
- Tig2 2,44 0.50 1.30 0.52 0.13 1.10 1.45 1.45 1.45 1.45
MnO 0.96 0 0.27 0.38 0.05 .18 0.40 0.90 0.67 0.16
P205 0.49 <0.10 0.10 <0.10 <0.10 0.10 0.20 0.40 0.20 0.10
Cr203 <0.10 <0.10 <0.10 <0.10 <0,10 <0.10 <0.10 <0.10 <0.10
V205 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05
Lol 1.21 2.15 1.13 4.05 6.90 1.52 4,65 3.20 1.65
H20+ 5.57 .
H20~- 0.21
TCTAL
TRACE ELEMENTS (ppm)
Cu 15 10 10 5 10 10 5 80 50 i0
As 20
Pb 10 100 120 150 20 30 20 150 50 30
Zn - 200 80 800 20 200 50 800 200 50
Sn 10 1 1 1 1 1 1 3 3
Bi 3
Ag 0.1 0.1 0.1 0.3 0.1 0.1 0.1 2 2 0.3
Ga 20 15 10 5 10 20 10 30 5
Co 5 10 10 10 5 30 50 80 80 30
Ni 20 5 10 20 30
Cr 20 100 50 100 50 20 100 50 50 50
v 100 30 3¢ 30 10 80 80 200 150 100
Mo 3 3 3 3 5 10 ‘ 10
Mn 3000 500 2000 3000 300 1000 3000 8000 8000 1000
No 30 30 30 20 50 20 50 30
Be 3 5 5 1 5 10 3 5 5 1
Th 100 100 100
Zr 100
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TABLE 10(cont.): PDD 1l SILICATE AND GEQCHEMICAL ANAILYSES

19

537/74

SAMPLE A No. 535/74 536/74 538/74 539/745 540/74
DEPTH (m) from 183 243.37 281.27 299.59 300.12 346.62
to 197.65 258 285.63 299.96 300.79 359
8io2 72.85 59.69 72.30 60.33 73.76 73.49
21203 12.46 16.75 12.06 17.46 11.20 12.25
Fe203 0.75 1.50 0.83 2.00 2,27 G.87
FeO 2.67 3.71 3.92 3.73 3.18 2.55
Cao 0.56 0.28 0.09 0.22 0.13 0.72
MgO 0.46 0.87 0.39 0.76 0.53 0.37
Na20 2.17 0.21 0.15 0.17 0.10 1.77
K20 5.90 12.50 7.79 11.71 6.17 5.99
Ti02 0.40 0.49 0.33 0.37 0.32 0.34
Mno 0.10 0.50 0.20 0.33 0.22 0.11
P205 0.06 0.08 0.05 0.07 0.05 0.07
Cr203
V205
LOT
H20+ 0.94 1.44 1.32 1.93 1.76 1.17
H20- 0.22 0.22 0.08 0.23 0.10 0.11
TOTAL
TRACE ELEMENTS (ppm)
Cu
As
Pb 50 1000 200 250 50 10
Zn 100 200 250 400 300 30
Sn 1 | 1 1 1 1
Bi
Ag 1 0.3 0.1 0.3 0.3 0.1
Ga
Co
Ni 5
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TABLE 10 (cont.): PDD 11 SILICATE AND GEOCHEMICAL AMALYSES

SAMPIE A No. 535/74 536/74 537/74 538/74 538/745 T 540/74
DEPTH (m) from 183 243.37 281,27 299.59 300.12 346.62
to 197.65 258 285_63 299,96 300.79 359
Cxr 50 30 100 30 80 80
v 10 2 10 10 10 10
Mo
Mn 300 1500 500 500 1000 300
Nb 20 29 20 20 20 20
Be 3 3 3 5 3 3
Th '
Zr 100 250 200 250 200

pooolz

150
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TABRLE 11: PDD 11 ADDITIONAL GEOCHEMICAT. ANALYSES

DEPTH (m) SAMPLE: A No. Cu Mo As Au Pb S (%)
707.0 - 708.0 400/73 <100 6 4

708.5 - 709.15 401/73 <100 3 <4

702.15 - 709.4 402/73 <100 3 <4

709.4 - 710.0 403/73 <100 22 7

710.0 - 711.5 404/73 300 20 50

711.5 - 711.7 405/73 600 8 105

711.7 - 712.0 406/73 <100 8 60

712.3 - 713.7 407/73 300 15 55

713.7 - 715.55 408/73 <100 5 <4

715.55 -~ 717.55 409/73 <100 5 <4

727.68 - 728.26 968/73 1300 5 1550 <0.05

728.26 — 729.42 069/73 2500 8 %00 <0.05

729.42 - 731.11 970/73 600 10 25000 <0.05 1.06
731.11 - 731.75 971/73 2300 7 2400 <0.05 1.45
731.75 - 733.48 972/73 4600 4 6300 <0.05 0.92
733.48 - 733.8 973/73 4400 18 7500 <0.05 0.63
733.8 - 734.0 974/73 5800 8 13000 <0.05 1.24
734.0 - 734.5 875/73 2800 22 1750 <0.05 1.12
734.5 - 735.5 976/73 2300 10 6500 <0.05 0.81
735.5 - 736.77 977/73 1800 10 . 5200 <0.05 0.7
736.77 - 737.7 8978/73 500 15 8500 <0.05 0.53
737.7 - 739.0 979/73 2200 15 8000 <0.05 1.74
739.0 - 739.35 980/73 1800 25 2300 <0.05 4.9
739.35 - 740.35 981/73 4100 10 1100 <0.05 0.87
740.5 - 742.0 982/73 300 6 3500 <0.05 0.32
742.0 - 742.2 983/73 1000 5 3100 <0.05 0.24
742.2 - 743.4 984/73 700 5 5000 <0.05 0.32

pooolz
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TABLE 1l(cont.): PDD 11 ADDITIONAL GEOCHEMICAL ANALYSES

DEPTH (m) SAMPLE: A No Cu Mo As Au P (%)

743.4 - 745.15 985/73 1100 3 3800 <0.05 .29

745,15 - 745.5 986/73 8700 5 3900 <0.05 .29
(1416/73) {8800) (18) (5250)

745.5 - 746.52 987/73 500 7 3900 <0.05 .17
(1417/73) (600) (22) (6800) _

746.52 - 747.45 888/73 15000 7 8100 0.1 .57
(1418/73) (10000) (15) (9350)

T747.45 - 749.6 989/73 100 25 4400 <0.05 .18
(1419/73) {(100) (35) (4700)

749.6 - 750.3 9%0/73 <100 15 600 <0.05 .09

750.3 - 752.37 991/73 2800 25 4200 0.05 300

752.37 - 753.0 992/73 1200 130 - 1400 <0.05 800

753.0 -~ 755.0 983/73 <100 8 600 <0.05 <100

501.0 - 502.7 924/73 2 5 10

510.0 - 511.0 995/73 8 5 5

513.0 - 514.0 996/73 2 5 5

51¢.0 ~ 520.0 997/73 5 3 <5

522.38 - 523.38 998/73 8 5 10

52¢.0 - 530.0 999/73 5 3 5

533.9 - 534.9 1000/73 5 3 <5

537.0 ~ 358.90 1380/73 8 3 i0

543.4 - 544.4 1381/73 5 4 5

548.0 - 549.0 1382/73 5 3 5

555.0 -~ 556.0 1383/73 360 5 10

557.23 -~ 558.45 1384/73 150 5 5

561.0 - 562.0 1385/73 120 22 30

566.35 - 567.35 1386/73 12 12 10

573.57 - 574.57 1387/73 45 12 185

578.0 - 579.0 1388/73 50 12 35
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TABLE 11 (cont.): PDD 11 ADDITIONAL GEOCHEMICAL ANALYSES

SAMPLE: A No. Cu Mo As Au Pb

DEPTH {(m) S (%)
581.0 - 582.0 1389773 10 7 20
588.0 - 585.0 1390/73 160 18 a0
593.32 - 584.35 1391/73 8 5 15
596.65 - 597.65 13%2/73 40 5 20
603.8 - 604.8 1383/73 15 3 5
605.9 - 606.9 1394/73 10 5 <5
614.0 - 615.2 1385/73 110 3 <5
617.0 - 618.0 1396/73 320 15 <5
624.45 - 625.5 1397/73 28 4 40
626.35 - 627.4 1398/73 70 15 . 40
631.0 - 632.0 1399/73 110 18 - 640
637.0 - 638.0 1400/73 310 25 2300
649.9 - 650.35 1402/73 40 3 20
652.55 - 653.55 1403/73 2 3 45
660.0 - 661.0 1404/73 15 10 350
661.65 - 662.65 1405/73 8 10 70
665.7 - 666.7 1406/73 130 8 135
674.0 - 675.0 1407/73 220 8 35
677.4 - 678.8 1408/73 18 5 75
684.2 - 685.2 1 1409/73 460 18 - 500
688.0 - 689.0 1410/73 20 4 10
682.0 - 693.0 1411/73 48 3 85
698.0 - 699.0 1412/73 700 3 5
702.0 - 703.0 1413/73 70 3 30
721.88 - 722.88 1414/73 5 6 <5
726.68 - 727.68 1415/73 150 4 365
627.4 -~ 627.7 1434/73 200
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1988/1989 SAMPLING PROGRAMME

Initially a bibliography search on Parabarana copper
prospect was undertaken on SADME’s STATUS database ﬁith
references compiled into the Reference section of this report.

Following compilation of SADM drill hole data, core
from drill hole PDDll was re-examined. An association of
mineralisation with both brecciation and alteration was
recognised, and possible epithermal veins were identified in
the gneiss. A detailed sampling programme was subsequently
undertaken. A summary drill log developed in the course of
re-sampling 1s presented as Table 12.

Table 13 lists elements analysed and the techniques and
detection 1limits wused. It was discovered that neutron
activation analysis was unsuitable for Mo detection in all
samples and for Au detection in a few samples, due to
interference by radioactive elements. '

Petrographic descriptions are given in Appendix E and
slilicate and trace element data are presented as Tables 14 and
15 respectively.

Anomolous rare earth element concentrations were
recorded at Parabarana and Table 16 compares the average rare
earth element crustal abundance with those in PDD11 rock
units. Values for crustal abundances are extracted from
Henderson {(1984) and Hofmann (1988). Henderson (1984) used
figures from Taylor (1964) who estimated rare earth element
crustal abundances using a 1:1 mix of mafic to siliceous
lgneous rock. Hofmann’s (1988) figures are represented by mid
ocean ridge basalts normalised to primitive mantle values.
Average values for Parabarana are an arithmetic mean. For
samples less than detection limit, half the value was used.
Values for the volcanogenic-metasedimentary sequence are

bulked.
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TABLE 12: PDD 11 DRILL LOG, 1988/89 SAMPLING PROGRAMME

DEPTH LITHOLOGICAL DESCRIPTION PETRCLOGY %AMPLES ANALYTICAL SAMPLES
{metres) DEPTH(m} := ©838RS No. DEPTH{m} : 6838RS No.
0 - 182.¢ Rotary percussion; Samples not logged.

Secquence of augen (mylonitic) gneiss,
schistose and amphibelitiec rocks.

182.6 - 550.64

Dooo12

GNEISS, mylonitic, augen, reddish-pink to

dark red colour, locally fractured, brecciated
and chloritised. Fine, approximately 1 - 2 mm
thick quartz, chlorite, calcite and feldspar
veins. Minor pegmatite intrusives. Feldspar
augen locally altered to bright red ?hematitic
clay.

Chlorite, calc-silicate and feldspar alteration
associated with intense fracturing and brecciation.
Sulphide (pyrite} mineralisation associated with
zones of chicritisation and alsc with Zepithermal
type, vuggy, chalcedenic quartz veins. Trace ?galena
and magnetite visible.

222.6 = 305.5 m: brecciated post mylonitic.
Some zones intensely chloritised, others with
feldspar alteration to red clay and cale-silicate.

323.2 - 323.6 m: brecciated, post mylonitic
Chloritised, mylonitic gneiss fragments within
white to pale cream carbonate matrix.

360.5 - 366.5 m: brecciated, post mylonitic.
Chloritic alteration. Feldspars altering to
red clay. White carbonate and purplish
quartz {amethyst) wveins.

373.2 - 376.0 m: Pegmatite, pink.,
unfoliated, feldspars te 1 em, veined by
deep red ?hematitic/feldspathic clay.

381 - 407.55 m: finer mylonitic fabric.

At 407.55. m guartz to 5 cm thick with "box™ type
feldspar veins. Later extension evident with
chlorite invading centre of veins.

36l.0 : Rs 227

183.5 - 184.0 = RS 152
214.6 - 214.89 : RS 153

226.14 - 302.54: RS 154 - 165

309.22
323.1¢

3092.34 : RS 166
323.44: RS 167

336.48 - 336.7: RS 168
361.0 — 364.52: RS 169 - 171

374.55 — 374.78: RS 172
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TABLE 12{ccont.): PBD 11 DRILL LOG, 1988/89 SAMPLING PROGRAMME

DEPTH
{metres)

LITHOLOGICAL DESCRIPTION

PETROLOGY SAMPLES
DEFTH{m) : E838RS Neo.

ANALYTICAL SAMPLES
DEPTH(m) : 6838RS No.

418.2 - 429.2 m: extensive core loss.

Reoller bit used. Highly brecciated vuggy gneiss with
fragments supported in a brown silica matrix and
veined by ?epithermal type, white, chalcedonic
quartz veins. Sulphide (pyrite) mineralisation
associated with vugs and veins of brown silica.

511.45 m: narrow zone of calc-silicate alteration.

Later, fine veins, <1 mm thick show zone cf chlorite
alteration.

540.6 - 541.6 m: brecciated, post mylenitie.
Clasts supported in white teo cream coloured
carbonate matrix.

412.4 : Rs 228
418.75 : RS 229
426.15 : RS 23¢C
428.¢ : RS 231

531.2 = RS 232

412.42 - 413.39:RS5 173-174
426.15 - 426.31 = Rs 175
428.57 - 428.79 : RS 176

435.23 - 509.58:R3 177 - 185
511.3% - 511.56 : RS 186

515.21 - 538.9 : RS 187 - 191
540.5 = 540.65 : RS 192
541.0 - 541.49 : RS 193

543.47 - 549.62 : RS 194

550.64 - 551.55

BRECCIA, extensively chloritised. Sulphide
(pyrite) mineralisation associated with chlorite
matrix. Zone is possibly a chloritised tectonic
contact between the gneiss and the lower
volecanogenic - metasedimentary unit.

551.1 = RS 233

551.31 - 551.51 : RS 195

551.55 - 755.0

D00012

VOLCANOGENIC - METASEDIMENTARY SEQUENCE
Brecciated and chloritised unit of porphyry,
schists, ?calc-silicates and amphibolites.
Locally sheared and mylonitised. Extensively
altered and veined by chlorite, calc-silicate,
k-feldspar pegmatite and ?hematitic feldspar.
Possible extensive potash metasomatism.

Pyrite associated with most altered phases.
Arsenopyrite aligned along fracture systems and
is seen to bhe cut by carbkonate veins carrying
chalcopyrite. Possikly Zpyrite is also replacing
arsenopyrite.

554.4 - 554.85 : RS 196
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TARLE l12{(cont.): PDD 11 DRILL I0G, 1988/89 SAMPLING PROGRAMME

DEPTE LITHOLOGICAL. DESCRIPTION PETROﬂbGY SAMPLES ANALYTICAT, SAMPLES
{metres) . DEPTH{m) : 6838RS No. DEPTH({m) : 6838RS No.
558.27 - 559.59 m: PEGMATITE, pink, chloritic. 559,25 - 5598.57 : RS 197

K-feldspar altered to pale whitish-grey
along fractures.

564.28 : RS 234 560.57 - 567.0 = RS 198 -200
567.7 - 568B.52 m: three zones of strong brecciation

571.4 - 573.9 m: and chloritisation.

574.25 - 580.88:RS 201 - 202
583.27 - 586.4 m: *PORPHYRY, grey, extremely 585.96 : R3 235
brecciated and chloritised. Green calc-silicate
veins at 585.9 m.

586.4 - &05.49 m: PCRPEYRY, pink porphyritic 589.3 : RS 238 587.05 ~ 587.43 : RS 203
feldspar grains te 3 mm in a chloritised feldspar 581.27 - 581.59 = RS 204
groundmass. Relatively unfoliated but localised
shearing/mylenitisation with cale-silicate
alteration. Veins <1 mm thick of calcite, chlorite
and k-feldspar.
605.49 - 612.9]1 m: 2?FELSIC VCLCANIC, grey, 605.5 : RS 237 605.62 - 605.81 : RS 205
feldspathic, brecciated and chloritised rock. 610.52 - 610.79 = RS 206
Fine fractures infilled with ¢hlorite. Pink
k~feldspar veins often as ?halo areund white
carbonate veins.
€12.91 - 620.17 m: AMPHIBOLITE, grey to green-grey, 616.85 : RS 238 615.55 - 615.86 : Rs 207
hornklende-rich.
620.17 - 627.43 m: SCHIST, mica andalusite, 625.65 : RS 239 626.05 - 626.21 : RS 208
grey, with dark grey to black clots to 1 cm. 626.3 - 626.7 : RS 240

636.70 - 636.93 : RS 209
?639.3 - 646.65 m: ?FELSIC VOLCANIC, grey, 642.35 : RS 241 642.3 - 642.4 : RS 210
feldspathic, highly fractured and chloritised, 644.75 - 644,91 : RS 211
veined with red fhematitic feldspar and white
carbonate.
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TABIE 12{cont.): PFDD 11 DRILL LOG, 1988/89 SAMPLING PROGRAMME

DEPTH
{metres)

LITEOLOGICAL DESCRIPTION

PETROLOGY SAMFLES
DEPTH{m) : 6838RS No.

ANALYTICAL SAMPLES
DEPTH{m) : &838RS No.

657.72 = 657.96 m: PEGMATITE, similar to that
at 552.27 - 552.5% m.

658.43 - 659.5 m: PORPEYRY, chloritised,
similar to that at 586.4 - 605.49 m.

659.9 - 755.0 m: alternating sequence of variable
thickness, 0.5 - 15 m, of granitic, amphibolitic,
schistose and velcanie rocks, variably brecciated
and chloritised, potash metasomatised, veined by
chlorite, red ?hematitic feldspar, Quartz and
calecite. From 727.68 m arsenopyrite and chaleopyrite
mineralisation. Arsenopyrite along fractures cut by
carbonate veins carrying chalcopyrite.

658.4 : RS 242

688,15 — 753 :
RS 243 - 250

649.14 - £55.91:Rs 212 - 214

663.6 ~ 745.0

RS 215 - 225

755.0 = 157.2

Dooni2

?GRANITE, extensively chloritised and with possible
cale-silicate assemblage.
END OF HOLE 757.2 METRES

756.0 - 757.0

: RS 226
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RESULTS

Silicate Analvysis

Twenty-three samples were selected for silicate analysis.
Within the gneiss Si0, ranged from 45.5 - 76.3%. Some
samples, e.g. RS 157, RS 188 and RS190 showed high K,0, and
Fe,0, concentrations, possibly an indication of K -
metascmatism and Fe—alteration. 810, within the Volcanogenic-
Metasedimentary sequence ranges from 39.4-66.5%, This
sequence also appears to be affected more by Fe-alteration

than K-metasomatism. Al,0, is higher than in the gneiss.

Geochemistry

Geochemical analysis confirms earlier investigations that
copper mineralisation is hosted in the Volcanogenic -
Metasedimentary sequence. Copper assays were all low with
values ranging from 2000 - 3400 ppm intersected in the zone
729.5 - 745.0m. ‘

Assays for Sc¢, Th, U, Y and Zr as well as the rare earths
recorded high wvalues (Tables 15 and 16). Co alsc showed

anomalies in a number of intersections.
MINERALISATION

The following summarises K Every’s conclusions on

mineralisation at Parabarana;
DEPOSIT TYPE: stratabound

GEOLOGY: Hanging wall - andalusite, graphite and
retrograded chlorite schists

and minor amphibolites.
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Mineralised Zone - Dbanded and massive hornfels and

felsic volcanics.
Footwall - hornfelsed calc-silicates.

The metasediments dip 53°NNW, are correlated with
Brindana' Schist and overly an augen basement
{Terrapinna Granite)} in an overturned segquence. The
Mount Neill Granite Porphyry intrudes the

metasediments.

MINERALISATION: chalcopyrite, pyrite and arsenopyrite in
minor fractures and shears.

ORIGIN: Volcanogenlic - Sedimentary.

Sulphides formed in a restricted basin in
which bicgenic sulphur, precipitated in
fine-grained sediments, combined with metal
ions deposited in the basin by fumaroclic

activity.
RESERVES

No statement of proven or probable reserves has yet been
given for Parabarana even though an extensive drilling
programme has been undertaken. Gorden-Smith (1972) quoted
inferred reserves of 6.1 million tonnes at 0.9% Cu.

Every (1975) records dimensions of the minerlised zone
as:

= 10-30 metres thick

- 500 metres maximum strike length

- 900 metres proven down dip extent

D00Q012
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TABLE 13: PDD 11 ELEMENT ANALYSIS, METHOD AND DETECTION. LIMIT - 1988/89 SAMPLING PROGRAMME

ELEMENTS (detection

limits in brackets)

Neutron Activation
Analysis

Inductively Coupled
Plasma Spectroscopy

X-Ray Fluorescence
Spectroscopy

Atomic Abscrption

Dooo12

(5 ppm)

Ag (5 ppm) Cr

Au (5 ppb) Cs (1 ppm)
As (2 ppm) Eu (0.5 pprm)
Br (2 ppm) Hf (1 ppm)
Ce (2 ppm) Ir (20 ppb)
Co (1 ppm) La (0.5 ppm)
Ba (5 ppm) Mn (15 ppm)
Ca (50 ppm) Na (50 ppm)
Fe (100 ppm) No (10 ppm)
Mg (15 ppm) Ni (10 ppm)
S (30 ppm) K (30 ppm):
Cu (5 ppm) Pb (5 ppm)

Lu
Mo
Rb
Sh
Sc
Se

P
Sr
Ti

(0.5 ppm)
(5 ppm)
(20 ppm)
(0.2 ppm)
(0.1 ppm)
(5> ppm)

(100 ppm)

(1 ppm)
(10 ppm)

Y (1 ppm)

Sn

n

(3 ppm)

(> ppm)

Sm (0.2 ppm)
Ta (0.5 ppm)
Th (0.5 ppm)
W (5 ppm)
U (2 ppm)
Yo (2 ppm)
Zr (5 ppm)
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TABLE 14: PDD 11 SILICATE ANALYSES, 1988/89 SAMPLING PROGRAMME

6838RS No. DEPTH 5102 Ti02 A1203 Cal K20 Naz20 Fe203 MgO MnoO P205 LOI TOTAL
(metres) . ’
RS 152 183.5 - 184.0 73.60 0.38 11,80 0.72 6.13 2.01 3.62 0.42 0.11 0.05 0.85 $9.79
RS 155 227.17 - 227.35 67.10 0.34 11.50 0.09 6.17 7.14 5.78 0.60 0,22 0.04 1.57 100.55
RS 157 255.3 - 255.54 53.40 0.64 18.80 0.25% 10.80 Q.16 9.12 1.69 0.63 Q.08 4.24 $9.84
RS 159 266.52 — 266.69 76.30 0.26 10.20 0.14 6.72 0.11 3.9¢ 0.44 o 0.14 0.03 1.34 $9.66
RS 160 271.4 - 271.83 74.50 0.32 10.60 0.10 6.20 0.07 5.30 0.34 0.28 0.03 1.08 99.53
RS 168 336.48 - 336.7 75.70 0.34 10.50 0.31 7.23 0.15 3.82 0.45 0.14 0.04 1.0¢ 99.81
RS 171 364.17 — 364.52 77.50 0.11 10.00 0.80 7.74 0.11 1.64 0.35 0.08 0.04 1.14 99.51
RS 172 374,55 - 374.78 71.20 .06 13.20 1.06 9.36 1.83 1.29 0.14 0.04 <0.02 0.66 99.53
RS 174 413,1 - 413,39 73.40 0.13 6.92 7.53 5.97 0.10 2.66 0.20 0.03 <0.02 2.95 99.90
RS 1728 452.6 = 452,87 74.20 0.24 10.80 0.10 §.21 0.14 4.2¢ 0.34 0.10 0.03 1.16 96,59
RS 182 499,24 - 499.82 75.30 0.27 10.60 0.2%9 6.65 1,23 3.7e 0.45 0.09 0.03 0.02 98.7¢
RS 188 523.36 -~ 523,56 45.50 2.30 13.60 1.20 3.44 0.01 26.00 4.11 0.60 0.62 3.45 100.83
.R8 190 538.2 - 538.4¢ 60.00 .95 11.60 0.33 2.14 0.03 14,40 5.90 0.54 0.20 3,93 100.02
RS 196 554.4 - 554.85 49,90 2.44 14.10 2.45 2,89 0.03 16.90 5.05 1.28: 0.53 4.76 100.43
RS 197 559,25 - 559,57 66.50 0.72 15.40 2.85 3.89 5.88 1.51 0.47 0.13 0.11 2.56 100.03
RS 205 605.62 - 605.81 39.40 3.20 16.00 2.81 6.61 0.73 23.90 4.86 0.25 0.63 2.01 10C.40
RS 207 615.55 - 615.86 50.50 2.8C 13.30 4,93 2.83 0.36 15.70 6.26 0.76 0.61 2.91 100.9¢6
RS 215 '663.6 ~ €63.96 60.10 0.69 17.20 0.63 13.30 0.15 5,03 0.97 0.12 0.08 1.31 99.58
RS 221 707.29 = 707.57 659,60 0.4z 13.60 0.25 8.08 0.10 5.02 1.18 0.08 0.06 1.54 99.924
RS 223 729.5 - 730,0 59.20 0.52 12.60 0.77 4,00 0.32 14.20 3.86 0.21 0.16 4,13 99.97
RS 224 735.0 - 735.4 61.40 0.44 13.¢60 2.22 8.24 0.59 7.96 1,60 0.14 0.17 3.81 100.18
RS 225 T744.5 - 745.0 60.20 0.56 16.50 0.80C 6.90 2.68 7.00 2.67 0.12 0.21 2.22 99.86 .
RS 226 756,0 - 757.C 71.60 0.35 12.80 1.80 5.27 0.06 3.23 1.48 0.13 0.12 3.22 100.0¢6
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TABLE 15: PDD 11 TRACE EILEMENT GEOCHEMISTRY-1988/89 PROGRAMME

DEEPTH Ag AS Au Ba Ca Cu F Fe K Mg Mn Mo Nz Pb s sb sSn Ti W in
6838RS No. {metres) pbm  ppm ppb PRm ppm rpm  ppm % % Ppm Ppm pPpm pem ppm % ppm ppm ppm o ppm Ppm
RS 152 183.5 — 184.0 <5 <2 <5 419 10 2.00 4.45 <56 25 0,01 <0,2 3 <2 35
RS 153 214.6 - 214.89 <5 62 13 305 6301 200 2,54 4,40 2112 350 <51 1.48% 1120 0.01 0.3 6 2143 <2 40
RS 154 226.14 - 226.34 <5 7 <5 914 976 230 3.28 5.60 2584 1365 <1190 1460 510 0.08 4.2 5 1877 4 270
RS 155 227.17 - 227.35 <5 -1 <5 339 S 3.40 4.65 <34 600 0.01 0.8 15 <5 2550
RS 156 236.72 - 236.95 <5 4 <5 536 1778 35 3.41 5.30 4289 557 <40 3330 45 «<0.005 1.0 25 2389 3 30
RS 157 255.3 - 255.54 <5 3 <3 506 10 5.40 7.73 <140 1380 0.04 1.7 9 <5 -2000
RS 158 263.32 - 263.45 <5 19 <5 507 1020 50 3.68 8.30 4066 1009 <110 1300 65  0.23 6.2 <3 1918 <2 230
RS 159 266.52 - 266.62 <5 14 <5 430 5 520 4.85 <66 . 135  0.22 2.3 4 <5 193
RS 160 271.4 - 271.83 <5 & <5 401 5 3.00 5.10 <62 200 0.5 1,0 15 <2 B50
RS 161 272.4 - 272.%8 <5 39 <5 860 666 20 4,84 6.60 2394 2383 <23 612 70 0.43 3.3 10 2680 3 870
RS 162 275.58 - 275.% <3 ] <5 452 1037 25 5.57 6.6C 4885 3808 <130 955 520 0.01 4.3 8 2274 <2 2400
RS 163 276.15 - 276.35 <5 4 <5 544 1140 15 5.25 8.10 38985 2409 <100 1180 200 «<0.005 3.2 4 2034 3 820
RS 164 295.12 - 295.46 <5 3 <3 454 451 10 4.52 7.70 2897 227: <81 1010 300 0.03 2.6 <3 2214 <2 530
RS 165 302.28 — 302.54 <5 3 <5 516 1086 15 5.07 £.10 4088 2035 <77 1120 175 0.01 1.1 5 2035 <2 540
RS 166 308.22 - 309.34 <5 3 <5 645 687 10 3.44 5.50 1285 328 <81 1280 220  0.01 2.3 8 2037 6 115
RS 167 323.16 - 323.44 <5 5 <3 297 14.8% 15 1.01 4.30 2873 1.61% <34 538 1100 0,01 1.8 <3 1165 <2 300
RS 168 336,48 - 336,7 <5 3 <5 51¢ 10 2.20 5.00 <78 25 0.02 0.7 <3 <2 50
RS 169 361.0 = 361,13 <5 6 <5 470 397 15 2,62 6.00 2814 1515 <12 1110 25 G.04 2.1 2 1585 3 45
RS 170 363.17 — 363.45 <5 10 <5 454 1.65% 15 2.38  4.60 3853 183% <150 1820 35 Q.13 2.4 <3 2060 <2 20
RS 171 364.17 - 364.52 <5 5 <5 624 10 1.00 5.10 <250 30 0.03 1.2 <3 <2 60
RS 172 374.55 - 374.78 <5 <2 <5 588 3 0.81 7.05 <18 195 0.01L 0.6 20 <2 200
R$ 173 412.42 - 412.53 <5 33 <5 412+ 471 20 2,03 3.70 921 286 «71 £97 55 0.73 2,1 <3 641 4 11c
RS 174 413.1 - 413.39 <5 20 <5 474 15 1.60 4.35 . <83 15 0.44 1.8 <3 <5 80
RS 175 426.15 - 426,31 <5 9 <5 332 716 15 2.14 2.10 3750 675 <110 662 680 0.13 3.1 ? 838 5 110
RS 176 428.57 — 428.79 <5 16 <5 429 560 15 3.37 3.30 1846 1157 <110 769 450  0.43 3,1 <3 1480 4 00
RS 177 435.23 = 435.36 <5 19 <3 523 1.18% 20 3.23 5.40 2440 1365 <110 800 84 0.53 2.8 10 1621 3 120
RS 178 437.5 - 437.¢ <5 12 <5 403 2.65% 10 i.46 4.10 1377 2186 <97 540 40 0.19 2.3 20 1060 80
ks 179 452.6 - 452.87 <5 19 <5 B876 5 2,30 6.05 . <100 45 0.47 2,9 15 <2 135
RS 180 86.5 - 4B6.79 <5 <2 <5 373 3020 10 1.96 ' 5.20 149% 686 <71 1.59% 5 «0.005 1.5 <3 1600 <2 40
RS 181 489,07 - 489.3 <5 <2 <5 446 2739 10 2.48 3.80 1602 725 <64 958 5 G.01 0.4 3 933 <2 €5
RS 182 499,24 — 499.82 <5 10 <5 594 5 430 2.20 4.95 <83 10 0.18  0.%¢ 3 <2 30
RS 183 502.51 - 502.64 <3 10 <5 642 1.36% 25 2.20 5.70 1924 283 <76 893 <5 0.28 3.2 20 l266 <2 30
RS 184 505.81 —~ 505.9¢8 <5 <2 <5 525 1626 5 4,41 4.50 4152 632 <3 581 <5 .01 0.6 40 1583 <2 30
RS 185 5098.2% — 509,58 <3 <z <5 383 1394 19 4.55 5.20 5269 934 <77 597 <5 0.01 1.2 20 1153 3 60
RS 186 511.33 - 511.56 <5 <2 <5 1882 3196 10 2.32 5.20 38792 1093 <110 3437 5 0.01 0.8 6 950 7 40
RS 187 515.21 - 515.55 <3 4 <5 1362 5815 187 2.73 4.90 4436 4436 <110 1250 <5 0.02 1.4 8 1217 <2 45
RS 188 523.36 - 523.56 <5 3 <5 625 5 15.90 2.79 <5 30 c.20 0.6 3% 17 310
RS 189 532.06 - 532.34 <5 <2 <5 413 1132 15 4.53 50 5370 1264 <54 758 10 2.01 0.5 30 1450 5 260
RS 190 538.2 - 538.46 <5 <2 <5 10¢€0 5 8.90 1.91 <110 10 0.01 0.6 20 18 270
RS 191 538.66 - 538.9 <3 2 <5 1773 872 10 5.37 4.900 9725 1490 <100 621 <5 0.01 1.1 15 1300 3 100
RS 192 540.5 =~ 540.65 <3 5 <5 2791 1.95% 10 3.93 6.60 4876 1936 <87 965 <5 Q.01 0.8 20 1005 4 70
RS 193 541.0 -~ 541.49 <5 32 <5 B45 8.77% 10 4.31 . 3.75 6238 1.09% <62 585 <5 0.01 0.2 20 1040 4 35
RS 194 549.47 - 549.62 <5 7 <5 568 2838 10 5.36 4.00 4340 873 <170 617 15 90.25 0.8 30 1445 <2 70
RS 135 551.31 - 551.51 <5 19 <5 485 5540 § 14.24 2.04 4.31% 4984 <5 452 30 1.4 1.5 10 7805 6 230
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TRABLE 15 (cont.): PDD 1l TRACE ELEMENT GEOCHEMISTRY-1988/89 PROGRAMME

DEPTH

Ag As Ru Ba Ca Cu F  Fe K Mg Mn Mo Na Pb s Sb sn  Ti W Zn
6838RS No. (metres} PRm Ppm ppb  ppm ppm Bpm ppm % % rpm ppm PER  ppm FPM % ppm  pom  ppm ppm ppm
RS 196 554.4 = 554.85 <12 3 <5 1480 490 10.30 2.56 <5 10 £.12 0.6 9 16 200
RS 197 559.25 - 559.57 <5 8 <5 821 120 0.91  4.75 <61 220 0.07 1.6 <3 <2 650
RS 198 360.57 - 561.0 <3 17 <5 1813 2897 25 3.92  5.40 8991 1896 <14 1871 1080 0.25 1.2 <3 4585 <2 2750
RS 139 564.28 - 564.55 <5 2320 <5 2378 1432 250 3.31 4.00 6945 1516 <14 1358 1100 0.%0 5.2 <3 1815 <2 >1.0%
RS 200 566.35 — 567.0 <5 16 <5 1142 5628 15 7.85 4,00 5,23% 1841 <14 646 85 0.07 1.3 <3 5487 4 1480
RS 201 574.25 - 575.0 <5 %0 <5 775 4663 30 2.93  2.07  2.17% 910 <23 3.64% 650 0.2z 1.8 <3 2640 <2 3100
RS 202 580.4 - 580.88 <3 14 <5 501 2671 10 11.04  2.77 11.41% 1583 <138 440 <5 0,01 1.4 5 4052 <2 75
RS 203 587.05 ~ 587.43 <5 8 <5 3278 6896 70 5.10  5.70 8051 3305 <5 9581 35 0.04 0.5 ¢ 6330 4 85
RS 204 591.27 - 591.59 <5 21 <5 3001 5520 25 3.70  6.80 5422 3020 <5 1.34% 65 0.10 0.6 <3 5361 <2 170
RS 205 605.62 - 605.81 <10 <2 <5 981 10 15.10 5.00 <5 <5 .0.01 1.0 9 <2 75
RS 206 610.52 - 610,75 <5 36 <5 4328 1.18% 260 4.76 6.9%0 1.10% 1023 <22 1,02% 730 0.32 1.5 4 4477 <2 1070
RS 207 615.55 - 615.86 <5 6 <5 848 180 .51 2,20 <5 95 0.10 3.5 5 <2 510
RS 208 626,05 - 626.21 <5 61 <5 B1S5 2368 30 9.59 4.40 5.20% 864 <25 1135 45  1.35 6.6 8 4220 5 95
RS 209 636.79 - 636.93 <5 1580 <5 936 1153 2600 4.78 3.85 8428 923 15 1122 160 0.43 20.8 <3 2901 <2 113
RS 210 642.3 - 642.4 <3 8 <5 4858 8077 15 8.53 6.70 1.79% 4308 2 1617 g0 0.01 0.9 &8 7184 3 65
RS 211 644,75 - 644,91 <5 20 <5 606 14.7% 25 7.56 1.23 6612 4688 <24 301 140 0.18 5.8 5 4829 <2 250
RS 212 649.14 - 649.27 <5 4 . <5 295 5.54% 212 16.49 0.89 3.43% 7780 <5 1789 <5 0,01 2.7 45 1.79% <2 145
RS 213 645,73 ~ 649.84 <5 12 <5 5497 1.15% 5 9.35 7.00 1.22% 2408 <16 2817 15 ©0.01 1.7 <3 5530 <2 80
RS 214 655.71 = 55.91 <5 g <5 2711 4119 5 6.02 8.30 7558 1682 <25 1630 5 0.01 0.8 <3 4399 <2 40
RS 215 663.6 - 663.96 <5 21 <5 6480 175 3.00 9.85 <5 . S0 0.02 0.6 <3 <2 40
RS 216 669.15 - 669.45 <5 110 <15 2344 4772 220 9.70 5.50 2.88% 2642 <5 833 220 0.10 1.7 <3 3415 <2 17¢
RS 217 675.0 - 675.17 <5 57 <5 1713 2422 230 7.26 3,55 1.,44% 1445 <5 1221 25 0.04 1.1 10 3132 6 60
RS 218 681.C - 681.14 <5 21 <5 2300 4491 135 3.35 5.00 5170 1766 <10 3.34% 35 0.03 1.9 <3 6584 <2 25
RS 219 691.02 - 691.23 <5 19 <5 1358 1.90% 150 .36 2,42 1.87% 2801 <30 2.72% S0 0.05 2.7 5 1.92% <2 50
RS 220 §97.34 - 697.52 <5 35 <5 167 1.75% 230 15.85 1.11 3.99% 7271 <5 316 <5 0.60 1.8 9 1.48% 12 90
RS 221 707.29 - 707.57 <5 <2 <5 808 35 3.00 5.9 <40 380 0.04 1.7 20 <2 100
RS 222 708.69 - 708.3 <5 3 <5 1283 1508 35 4.61 7.10 8871 759 <48 200 <5 0.11 1.5 10 2345 <2 25
RS 223 729.5 = 730.0 <5 95%0 <20 778 2000 750 8.84  3.50 <5 95 0.72 22.9 <3 <2 75
RS 224 735.0 - 735.4 <5 >10000 <20 2020 3400 620 5.31 6.21 <5 650 1.80 168.0 g <2 350
RS 225 744.5 - 745.0 <5 6280 <20 1960 3400 640 4.60 5.00 10 105 0.78 6.5 <3 <2 75
]S 226 756.0 - 757.0 <5 120 <5 195 30 1300 1.80  3.55 <g4 10 0.0¢ 1.8 10 <2 15
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TABLE 15({cont_}: PDD 11 TRACE ELEMENT GECCHEMISTRY — 1988/89 SAMPLING PROGRAMME

DEPTH Er Ce Ce Cx Cs Eu nr Ir La Lun Nb Ni Rb S¢ Se Sm 8 Ta Th U Y ¥h Zr
6838RS No (metres) pem ppm Ppm ppm PpPm ppm ppm  ppb ppm epm Ppm ppm  ppm tem ppm PRR ppm ppm ppm ppm  ppm  ppm ppm
RS 152 183.5 - ig4.0 <2 259 2 21 2 0.8 1L <20 118.0 1.4 28 <1e 270 7.1 <5 22.6 36 4.1  116.C 33 110 8.3 289
RS 153 214.6 - 214.89 <2 2632 8 420 2 0.8 10 <20 122.0 1.4 290 7.0 <5 22.2 1 103.0 30 7.4
RS 154 226.14 - 226.34 <2 210 3 564 3 0.7 9 <20 103.0 1.5 360 6.4 <5 18.0 <i 84.1 €6 6.8
RS 155 227.17 - 227.35 <2 241 [ 3z0 4 <0.5 9 <20 116.0 1.6 30 72 390 11.1 <5 20.1 13 4.4 87.9 20 36 10.0 246
RS 156 236.72 - 236.95 <2 214 4 450 8 <0.5 10 <20 93.4 1.2 156 7-8 <5 18.0 2 111.0 24 7.4
RS 157 255.3 - 255.54 <2 423 5 64 7 0.8 18 <20 138.0 2.3 62 63 660 14.1 <5 33.1 20 4.8 179.0 87 36 14.0 470
RS 153 263.32 - 263.45 <2 347 H 220 5 0.6 9 <20 154.0 1.1 710 3.8 <5 24.0 3 154.0 67 6.7
RS 159 266.52 - 266.69 <2 313 3 320 4 <0.5 6 <20 140.0 1.0 22 123 330 2.5 <5 20.8 19 <1.0  150.0 39 24 6.4 162
RS 160 271.4 - 271.83 <2 aig H 220 1 <0.5 9 <20 142.0 1.5 20 <10 330 3.9 <5 26.2 13 1.7 116.0 37 145 9.3 250
RS 161 272.4 - 272.58 <2 100 3 280 4 0.6 11 <20 47.0 1.5 670 3.6 <5 14.0 7 83.1 56 9.3
RS 162 275.58 ~ 275.9 <2 292 -4 150 3 0.9 11 <20 135.0. 1.3 470 4.1 <5 24.3 2 121.0 75 7.8
RS 182 276.15 = 276.35 <2 278 3 140 3 1.0 10 <20 126.,0 1.2 550 2.8 <5 23.0 2 108.0 60 7.0
RS 164 295.12 - 295.46 <2 a1 3 160 3 0.6 11 <20 165.0 1.3 600 4.4 <5 24.8 2 107.0 48 7.3
RS 165 302.28 ~ 302.54 <2 303 2 260 2 0.7 9 <20 140.9 1.2 330 4.9 <5 25.9 <1 97.5 46 6.1
RS 1266 305.22 - 309.34 <2 239 3 500 7 <0.5 10 <20 157.0 1.3 390 5.5 <5 23.3 2 123.0 54 7.4
RS 167 323.16 = 323.44 <2 180 1 75 31 <0.5 6 <20 133.0 2.2 410 5.9 <5 23.0 1 58.0 56 12.0
RS 168 336.48 = 336.7 <2 404 3 310 3 0.6 11 <20 199,90 1.3 28 <10 340 7.0 <5 28.8 24 <1.0  136.0 46 111 8.3 245
RS 169 361.0 - 361.13 <2 265 3 380 12 0.6 8 <20 112,90 1.2 440 a1 <5 18.0 2 80.7 43 7.1
RS 170 363.17 - 365.45 <2 a3 3 440 15 1.0 9 <20 163.0 1.4 400 6.6 <5 28.5 <1 107-9 89 7.7
RS 171 364.17 — 364.52 <2 52 3 290 14 <0.5 3 <20 42,0  <0.5 <10 <10 520 2.0 <5 6.3 52 1.4 9.1 150 116 3.3 83
RS 172 374.55 - 374.78 <2 37 <1 230 1 <0.5 1 <20 14.0 1.6 <10 <10 470 1.6 <5 4.4 48 1.5 21.0 10 163 8.9 35
RS 173 412.42 - 412.53 <2 150 2 644 4 <0.5 4 <20 78.1 0.8 310 2.4 <5 11.0 1 72.3 42 4.6
RS 174 413.1 - 413.3% <2 170 2 400 7 <0.5 6 <20 £6.3 1.0 18 <10 400 3.1 <5 13.0 66 <1.0 102.0 50 82 6.2 126
RS 175 426.15 - 426,31 <2 78 5 624 4 <0.5 6 <20 38.0 1.4 210 4.9 <5 7.4 1 36.8 64 8.0
RS 176 428.57 - 428.79 <2 323 10 400 1 0.3 8 <20 154.0 1.6 420 5.3 <5 25.4 3 118.0 67 8.7
RS 177 435.23 - 435.36 <2 371 4 350 2 0.3 10 <20 178.0 1.4 80 6.7 <5 25.4 4 91.6 &3 8.3
RS 178 437.5 - 437.6 <2 180 <1 370 2 <0.5 6 <20 84.0 2.3 330 4.9 <5 14.0 2 97.1 58 7.6
RS 179 452.6 - 452.87 <2 355 3 3l 2 0.7 8 <20 157.0 1.8 38 <10 440 5.4 <3 24.6 24 2.7 150.0 60 120 11.0 217
RS 180 486.5 - 486,79 <2 316 <l 330 1 0.5 9 <20 153.0 3.8 350 6.2 <5 23.9 3 106.0 42 10.0
RS 181 489.07 - 489.3 <2 329 2 350 <l 1.5 8 <20 163.0 1.7 420 3.2 <5 25.4 3 85.0 38 9.1
RS 182 499.24 - 499.82 <2 276 3 280 3 0.7 10 <20 129.0 2.0 a3 <10 400 6.3 <5 21.4 31 3.8 120.0 49 106 11.0 200
RS 183 502.51 - 502.64 <2 308 2 290 4 0.5 8 <20 147.0 1.5 440 6.6 <5 23.0 2 98.3 45 2.0
RS 184 505.81 — 505.98 2 828 8 310 <1 3.9 10 <20 405.0 1.8 3%0 9.0 <5 67.4 <l 103.0 25 8.5
RS 185 509.29 — 5€9.58 <2 267 2 220 <l <0.5 9 <20 132.0 1.6 310 5.1 <5 20.4 3 115.0 46 8.7
RS 186 511.35 ~ 511.56 <2 326 1 250 2 0.5 8 <20 151.0 2.9 490 5.3 <5 28.0 5 148.0 €3 17.0
RS 187 515.21 - 515.55 <2 428 <1 360 3 2.9 -8 <20 204.0 1.9 380 5.9 <5 31.3 312400 €4 10.0
RS 188 523.36 = 523.56 <2 120 25 100 2 1.1 7 <20 62.3 1.8 24 <10 280 20.5 <5 12.0 16 2.8 15.0 3 42 10.0 169
RS 189 532.06 - 532.34 <2 297 3 210 <l 1.0 8 <20 147.0 0.9 310 3.8 <5 22.9 3 124.0 32 5.3
RS 190 538.2 - 538.46 <2 100 s 180 1 <0.5 ER 1 s52.2 1.8 25 <10 170 15.8 <5 12.0 15 2.3 - 93.8 66 123 11.0 242
RS 131 538.66 = 538.% <z 235 4 310 2 0.6 8 <20 112.0 1.4 350 5.7 <5 16.0 3 118.0 59 7.7
RS 182 540.5 = 540.65 <2 27 8 180 2 <0.5 6 <20 12.0 1.6 540 3.z <5 3.4 1 67.9 52 9.4
RS 193 541.0 - 841.49 <2 29 4 180 1 0.7 9 <20 43.0 2.8 280 8.7 <5 9.2 2 77.7 a7 15.0
RS 194 549.47 -~ 549.62 <2 219 12 280 3 0.7 8 <20 112.¢ 0.8 470 4.7 <5 18.0 3 88.7 100 4.0
RS 185 551,31 - 551.51 <2 150 194 74 <1 1.8 7 <20 76.3 0.9 190 16.3 <5 11.¢ 2 18.0 5 4.4
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TABLE 15{comt.): PDD 11 TRACE RLEMENT GEQCHEMISTRY - 1988/80 ShMPLING PROGRAMME

DEFTH Br Ce Ca Ccr Cs Eu Ef Ix La In Nb Hi Rb Sc Se Sm 5r Ta Th T Y Yb 2x

6838RS No (metres) PBm ppn ppm Ppm ppm ppm ppm . ppb PPM pem ppm PPm  ppm PPR  PPmM  Ppm  ppm PPRM  PPR PP PPR ppm  ppm
RS 1%6 554.4 - 554.85 <2 495 g 82 <1 3.4 8 <20 262.0 1.3 21 <10 250 32.0 <5 5.8 31 <z.1 12,0 13 83 7.2 206
RS 197 §52.25 - 559.57 <2 36 2 100 <1l 0.7 18 <20 13.0 1.6 32 <10 250 4.4 <5 5.7 68 2.4 38.0 36 108 9.0 331
RS 198 560.57 - 361.0 <2 ise 7 150 2 1.2 13 <20 95.2 1.0 43¢ 14.9 <5 16.0 2 27.0 8 5.0

RS 199 564.28 - 564,55 5 2 130 340 1 <0.5 1 <20 4.2 G.4 410 1.8 <5 0.9 <1 9.2 8 1.7

R 200 566.35 - 567.0 <2 166 17 81 5 1.3 ¢ <20 83.0 1.4 450 20.2 <3 4.0 2 26.0 8 7.5

RS 201 574.25 - 575.Q <2 as 41 120 3 Q.8 18 <20 15.0 1.2 270 12.5 <5 6.4 4 43.90 13 7.5

RS 202 580.4 - 580.8%8 <2 190 26 27 4 0.6 14 <20 98.3 1.8 190 16.0 <5 14.0 1 44.0 11 9.2

RS 203 587.05 — 587.43 <2 226 3 120 2 3.0 8 <20 119.0 6.8 400 24.8 <5 19.0 5 20.0 'S 4.4

RS 204 £91.27 - 591.539 <2 . 200 3 110 <1 2.3 ic <20 104.0 1.1 410 15.7 <5 20.0 3 31.0 5 6.1

RS 205 6D05.62 — 605.81 <2 110 24 57 1z 2.4 8 <20 58.5 1.4 16 12 490 41.2 <5 5.0 3] 3.9 15.40 S 1¢1 7.7 266
RS 208 610.52 - 6L0.79 <z 120 30 a3 1 1.6 16 <20 58.2 1.0 410 i5.5 <5 1.0 3 23.0 13 5.2

RS 207 615.55 — 615.86 <z 100 28 26 <1 2.6 8 <20 50.0 1.1 21 12 180 39.7 <5 13.0 100 <1.0 14.0 4 11% 6.3 235
Rs 208 626.05 — 626.21 <2 180 40 69 4 v.9 8 <20 88.6 0.2 320 17.3 <% 15.0 3 34.90 14 4.0

RS 202 636.79 — 636.23 4 130 15 190 <1 1.1 5 <20 68.0 0.8 270 10.6 <5 11.0 1 15.0 4 3.9

RS 210 B42.3 - 642.4 <2 68 7 39 2 1.4 10 <20 36.0 0.7 580 le.6 <5 7.6 3 2.9 6 4.1

RS 211 644.75 — 644.21 <2 130 7 89 <1 1.9 10 <20 91.2 1.5 310 17.3 <5 15.0 2 22.0 14 8.2

RS 212 649,14 - 649.27 <2 116 23 74 3 2.8 9 <20 48,0 1.2 180  46.5 <5 1l4.0 3 15.0 6 7.4

RS 213 649,73 - 645.84 <2 6% 13 53 1 1.e 18 <20 36.0 0.8 510 13.7 <5 8.0 4 25.0 ) 4.7

RS 214 655,71 - 655.21 <2 170 4 79 1 2.8 15 <20, 87.6 l.¢ 430 23.3 <5 16.0 2 28.0 15 5.8

RS 215 663.6 — 663.96 <2 305 3 7c x 2.8 8 <20 153.0 1.2 29 48 630 1l3.6 <5 24.4 159 2.2 3z.o 8 o4 6.6 148
RS 216 662.15 ~ 669.45 <2 933 41 63 2 5.8 E <20 534.0 1.6 330 18.8 <5 65.5 <1l 1ic.0 <2 8.0

RS 217 875.0 - &75.17 <2 257 ] 120 1 1.4 6 <20 128.0 0.8 210 15.9 <5 19.0 2 25.0 3 4.1

RS 218 ° ©81.0 - 68l.14 <2 190 1 88 1 1. 22 <20 97.9 1.2 320 14.1 <5 15.0 [ 55.0 ii €.8

RS 219 £91.02 = §91.23 <2 4 11 78 <2 4.7 85 <20 276.0 3.6 180 47.¢ <5 39.4 14 6l.1 18 18.0

RS 220 £97.34 - 697.52 <2 85 7 89 <l 2.1 7 <20 44.0 1.1 120  32.8 <5 10.0 3 10.0 <2 5.9

RS 221 707.29 - 107.57 <2 285 2 120 1 1.7 12 <20 140.0 1.7 49 <10 390 10.4 <5 24.3 27 3.3 70.6 24 71 1c.0 314
RS 222 708.69 - 708.% <2 261 7 a1 <l 2.7 14 <20 i33.0 2.1 3s0 9.2 <5 22.3 4 91.8 29 11.0

RS 223 729.5 - 130.0 22 68 636 150 3 0.8 2 <20 41.0 1.4 13 <10 260 1¢.8 <5 6.2 34 <2.0 16.0 1z 80 2.9 13g
RS 224 735.6 - 135.4 43 89 67 a9z <2 1.0 <1 <20 54.0 1.3 <10 <0 550 15.2 <5 e.5 g7 <2.0 12.¢ <2 70 1.1 a7
RS 225 744.5 - 7430 8 140 2230 120 <3 €0.5 2 <20 £8.4 <D.5 19 16 Jk: 4] 17.3 <5 11.9 8l <2.0 12.¢ <2 &9 <0.5 133
RS 226 756.0 - 757.0 <2 585 -] 230 3 0.9 11 <20 317.0 2.3 37 <%0 00 8,5 <5 38,5 15 4.1 66.2 50 126 1z2.¢0 346
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TABLE 16: RARE EARTH ELEMENT ABUNDANCE, PARABARANA COPPER PROSPECT

ELEMENT CRUSTATL, ABUNDANCE PARABARANA
HENDERSON NORMANN AVERAGE AVERAGE
(1984) {(1288) GNETSS VOLC~-SED
1:1 mix MORB normalised
mafic-siliceous to primitive
igneous rocks mantle
T™M-1 T™M-2
La 30 : 26.06 30.95 : 124.8 _ 103.5
Ce 60 20.61 23.73 : 260.1 : 185.4
Pr 8.2 16.12 17.78
Nd 28 13.45 13.45 ‘ .
Sm 6 9.06 9.57 ‘ 23.1 16.9
Eu 1.2 7.56 7.56 0.7 1.9
Gd 5.4 6.44 7.02
Tb 0.9 6.38 6.81
Dy 3 5.81 5.80
Ho 1.2 5.48 5.76
Er 2.8 5.28 5.52
Tm 0.48 4,98 4.98
Yb 3 5.31 5.31 8.6 6.3
Lu 0.5 4.71 4.71 1.5 1.2
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Copper assays varied from 0.5 - 12% with an average of

1.1% in the thickest part of the mineralised zone.
DISCUSSION

The present author believes Every and most earlier
company geologists {(Table 4) primarily based their
mineralisation model on lithological and petrological
characteristics of the deposit. Although recognising
alteration and structural relationships these were apparently
considered to be post mineralisation events.

During the course of resampling three geological units

were outlined:

1. Gneiss, extensively mylonitised with =zones of post
mylonitic breccia and fracture systems and associated
alteration. |

2, Volcanogenic - Metasedimentary sequence, undeformed
feldspar porphyry, schists, minor amphibolites and
interlayered volcanic-granitic¢-schistose units- locally
sheared and mylonitised, variously brecciated, fractured
and altered.

3. ?Granite, extensively chloritised; drililing terminated

only 2 metres into this unit.

An extensively brecciated zone at the base of the gneiss
and top of the wvolcanogenic - metasedimentary sequence is
extensively chloritised with pyritisation common in the
breccia matrix (Plate 1). This zone is considered to

represent a tectonic contact between the two units.

D00012
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At least two phases and three styles of brecciation are

indicated, all of which are post mylonitisation. They are:

- brecciation associated with chlorite and/or hematite
alteration

- brecclation assoclated with a siliceous matrix

- a later phase in which chloritised fragments are

enclosed in a carbonate matrix (Plate 2).
Alteration types observed include:

- silicate, hematite, chlorite alteration associated
with brecciation and fracturing‘(Plate 3)

- calc-silicate alteration associated with fracturing
(Plate 4)

- hematite associated with fracturing {(Plate 5)

- chlorite associated with veins (Plates 4 and 6)

- potash metasomatism (Plate 3),
Veining, with or without asscociated alteration comprises:

- calc-silicate (Plate 6 and 9)

- quartz/silica/+pyrite (Plate 7)
- carbonate (Plate 8) '

- hematite (Plate 8 and 9)

- pegamite (Plate 9).

Chalcopyrite, pyrite and arsenopyrite are assoclated with

carbonate velns, in chlorite altered areas in the matrix of

breccias, quartz (chalcedonic) veins and in fracture systems.

Plate 10 shows trace chalcopyrite mineralisation along fine

fractures within the feldspar porphyry.

D00012
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On the information available the author agrees with

Freytag (1972) that mineralisation 1is associated with

hydrothermal activity, possibly with intrusion of the Mount

Neill Granite Porphyry and is probably remobilised and

concentrated in later shear zones.

D00012

RECOMMENDATIONS

The geology and mineralisation at Parabarana should bke

fully appraised and interpreted prior to any further work

using data from both open and confidential files.

Processing of LANDSAT Thematic Mapper data should be

undertaken to aid in evaluating data at Parabarana.

- TM imagery shows a possible alteration halo at the
base of the Pepegoona Porphyry extending from
Parabarana Hill southwards to near Mount Adams where
it is widest and most intense; _

- Palaeodrainage patterns in the Frome Basin may be
defined. Structural features effecting the drainage
pattern may act as sediment traps;

- Processing would help in defining the Paralana Fault
system.

Petrography and analyses show the rock units to be

anomalous 1in rare earth elements, with uraninite,

thorite, =xenotime, allanite, synchesite, rutile and
monazite values ranging from trace to 1%. Any adjacent
palacodrainage systems should be investigated for heavy

mineral concentrations.
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Tectonism and hydrothermal activity of the Mount Painter
Block is known through to the Quaternary. High levels of
erosion probably deposited mineralised material into the
Frome Basin. Potential hosts for transported and
remobilised metallic mineralisation in the Frome Basin
might include Cretaceous gypseous and pyritic shales and

marly limestones as found in the Mount Babbage Block

o Goorle

E A DUBOWSKI

D00012
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PLATE 1:

PLATE 2:

PLATE 3:

PLATE 4.

PLATE 5:

D00012

Chloritised breccia with pyrite. Considered to
represent a tectonic contact between the gneiss and
volcangenic-metasedimentary unit.

Depth - 551.4m; 6838 RS195

Slide No. 38123; Down hole is %

Brecciated gneiss with carbonate matrix. Fragment
edges altered to chlorite.

Depth - 323.35m; 6838 RS 167

Slide No. 38124; Down hole is ?

Superimposed alteration associated with fracturing
in gneiss. Progression appears to be calc-silicate,
pale green chlorite, potash.metasomatism, dark green

‘chlorite followed by silica veining.

Depth - 272.5m; 6838 RS161
Slide No. 38125; Down hole is ?
Calc silicate alteration aleong fractures. later

chlorite alteration associated with fine veins.
Depth - 511.45m; 6838 RS186

Slide No. 38126; Down hole is $

Hematitic and chloritic alteration associated with
fractures in?gneiss. Hematite alteration
preferentially affects K-feldspar. Globular pyrite
assoclated with chlorite.

Depth - 549, 1m; Slide No. 38127

Down hole 1is ?






PLATE

PLATE

PLATE

PLATE

PLATE
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6:

10:

Siliceous or felsic.volcanic. Fractures with bright
green calc-silicate and dark green chlorite. Pyrite
associated with chlorite. Thin white veins consist
of later carbonate.

Depth - 585.9m; Slide No. 38128

Down hole is ?

Silica and pyrite veins 1n mylonitic gneiss.
Depth -~ 266.6m; Slide No. 38130

Down hole is ?

Red hematitic and white carbonate veins in altered
volcanic.

Depth - 646.45m; Slide No. 38130

Down hole is +

Thin pegmatite veins in heavily altered felsic
volcanic.

Depth - 559.65m; Slide No. 38131

Down hole is ?

Chlorite altered feldspar porphyry. Small 0.5mm
yellowish chalcopyrite in fine veins and fractures.

Depth - 589.3m; Slide No. 38132

Down hole is_?
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“Unreliable readings
Assumed mean azimuth for entire hole
152° magnetic, 15.80 gria,
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i3 DEFSRTMEST GF MINES 0] EH O AUSTRAL A
PROJECT Page 1 of
PARABARANA COPPER PROSPECT - NOKTH FLINDERS MinkS LTD. Cot 19
HOLE NO  ppps . SURVEY DATA PLAN HEFERETCE 72-117cc DATE COMMENCED 6tk November 1972
; AL, TT=193
TYPE OF HOLE(&O—GE_S%got Percussion, 33-196m Retary, ASSAY JgFﬁ%%ECE AN3T2U/T3 DATE COMPLETED 2uth February 1973
96-265.2n Diamond Cored K . AN 3581 AN3TLO/TY i
DRILLER . -167. T. Jer 167.5-265.2m}
MACHINE NO (17767 2 C_mhqdmcummoﬁ Vert:.calg::g?z;le ANZLEL/TY  AN3TS8/T3 LLER J. Martin (0-267.5m) srvis (167.5-265
BORE SERIAL NduS.léﬂTCII 2251?5 E{AJZ.IMUTH Jaata below COORDINATES Approx 800M/S00% LOGGED BY . pvEmy
.5-265.5m Failin n
Dpg21/73 (1500¢ M 101 | DEPTH 265.20m {870 ft) ELEVATION Approx. 4§90 ft. (Local arbitrary detum)
; Accurate survey not done.
CORE RECOWERY LOG LOG OF GR'wy WOLE ] :
FROM ™ INTERvAL | RECOVERY i FRom c WTRALOGICAL DISIE.PTION
Yfl' . ——
*’ ABBREVIATIONS USED IN LoG !
H C.A. = core axis .
% €p = chalcopyrite ;
2 ¢ PY = pyrite i
- .
o | o 10m GNEISS: Pink to brick red HOLE SURVEY DATA - Tro Pari Readings.
b .
[
| E 30 32.82t | Upper 2-3m weathered to a crumbly, clayey streaked white and dull brick red rock §Depth Inelinatien Azimuth Remarks
! i 5 with small irregular patches of greenish ?chloritic material., The glassy quartz f{m) (£r) (o) (Pmag) In casing/ |
| ¢ | bands, which occur in the fresher material below, are not prominent in this upper {30 100 L] 150% bit g
' ! B weathered zeme, ‘
| B |
! ; P Rock alse calcarecus in upper 6m weathered portion, Below 3m rockis wil indureted 61 200 &8 1434 "
‘ i = 1 tand foliated; foliation detined by streaky irregular bands of quartz generally 91 300 86 12g9% "
; : = , tmm thick. Slightly thicker irregular bands of generally pink feldspar (mostly 22 400 8u 175% "
! ; gE ! i 7orthoclase) are interfoliated withthe quartz. Many feldspars, probably 34 450 g7n 80% "
8% ; iwhite plagioclases - have a washed-out pinkish ?hematitic ?iron stained appear- 39 b20 78 146% '
- a} iance. Most feldspars appear crushed or brecciated, with more intense ?iren 181 593 76 176% In bit
o i Staining cccurring in fractures and intergranular spaces. 278 608 TH 155 On Al rod
| ‘ 211 693 T 124%  In bit
%  4-Bm, feldspar-quartz ravic approximately 2:1.
@ lAbove 4m and below Bm, ratio is 3:1. 215 708 7% 1524 On Al rod
§ ! ;In 4-8m zone, minor, thin, very irregular lamellae of dark greenish-black M2 793 7§ 170% In bit
3 '?chloritic material cccur in feldspathic bands. The quantity of chleritic 246 808  77% 156 Cn Al rod
P 2 ' ‘material inereases towards the base with an apparent concomitant decrease in 254 833 73 180% In bit
g
wn
-
=
5

LN o




HOLE NO P.D.D.8

DEPAKTMENT OF MINES  SOUTH AUSTHRALIA
PARARARANA PROJECT

Page o of 19

CORE RECOVERY 10G

LOG OF DRILL HOLE

FROM T INTERVAL | RECOVERY FROM

10

LITHOLOGICAL DESCRIPTION

210m
32.8'

| 3s.4!

£5.6'

24m

26n
: 85.3"

UNWASHED SLUDGE SAMPLES BAGGED IN 2m IRTERVALS

R S e

39,41

20m
65,6"

22m
72.2!

26m

28m
91.8°

PINK GNEISS - 50% AMPHIBOLITE (1) - 50%

Gneiss as for 8-10m, - ie. crudely foliated grey-pink granite composed mostly of
crushed and brecciated grains of pink feldspar (?orthoclase} in crude irregular
bands with thimmer caloritic lamellae and minor, streaked-out quartz lamellae,
Rock is softer and more weathered (clayey and crumbly) than quartz-rich zcne
from u4-8m.

?Amphibolite chips are dark greenish-grey, chloritic and slightly micaceous
(muscovite) amphibolite {or schist or schistose amphibolite), Ko foliation
evident although chips tend to be flatter than gneiss chips,

GNEESS

Pink to pink and grey, generally foliated with pink feldspar; guartz ratio
approximately 2:1 as for 6-8m zone, Occasional chips in 12-14m zene are
wore chloritie,

Note: chlorite contentin gneiss related to proximity o.f.,a.mphibolitic zones,
ie. compositional gradations between amphibolitic and gneiss bands occur,

CHLORITIC GNEISS {mostly) and SCHISTOSE AMPHIBOLITE {cccasicnal chips)
Gneiss: weathered, ¢rumbly, clayey, mottled dark green and dull brick red, with
ainor white patches of ?kaolinised feldspar,

Amphibolites:: dark greenish-black, chloritic, schistese (more proncunced than
that in 10-12m).

SCHISTQSE AMPHIBOLITE - tabular chips as above, but more biotitie,
Note: no compositional segregation banding,

Occasional quartz ¢hips with chleritic smears on surface, Also cccasional
c¢hip of chloritic pink gneiss ~ preobably contaminatien,

As above but most chips more massive or hornfelsic. One hornfelsic amphibolite
chip (approximately Smm across) with 5 minute pyrite grains. )
Also more chips cof pink gneiss, {quite rounded and proebably contamination).

HORNFELSIC AMPHIBOLITE and PINK GNEISS

More gneiss than hernfelsic amphibolite fragments, gneiss fragments also larger.
Gneiss ~ most with quartz lamellae; somé chloritic gneiss. Hornfelsic
amphibolite as above, but with abundant minute micacecus mineral with metallic
sheen (tmicaceous hematite) - also in gneiss but traces only.

s e e et
T A AP AR RIS

0~12m chips up te Zem diameter
with many over lem

Trilled Sk inch hammer to 33m in
21 hours (6 to 8/11/72})

Below 12m chips decrease in size}
larger chips spproximately icm
across and ccecasionally up to 1i,5em
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DEPAKTMENT OF MINES - SOUTH AUNSTRALIA

PARABARANA PROJECT

HOLE NO P.D.D.& | Page 53 of g

CORE RECOVERY LOG . LOG OF DRILL HOLE
FROM TO INTERVAL { RECOVERY FROM hi+} LITHOLOGICAL DESCRIPTION
28m 30m CHLORITIC GNEISS {mostly) - crudely banded dark greenish-grey, chloritic and

- 91,97 | 98.4* | muscovitic amphibole and pink, weathered feldspars; one chip with numerous

graina of EE ite and abundant micaceous hematite. Lesser gquantity of

amphibolitic chips with small, irregular patches of pink feldspar surrcunded

by amphibole matrix - _one chip with a crude band, imm wide, of scattered

v |05 A pyrite grains up to 0.5n across.

i Kote: many pyrite grains in bag sample; one 2.5mm wide broken dube with faceted
corner and cbliquely faceted edges.

: 30m 32 CHLORITIC/GNEISS = as above with occasional specks of pyrite. One rounded frag-
J98.48% 5 105ft.} ment of white, powdery calcarecus material with minor, very small, dark grey

| patches (?chlorite). 0dd chips of amphibolite and quartz-rich gneiss probably

| contamination.

. 32m 3m AMPHIBOLITE, schistese in part {7?phyllenite). Very dark greenish-black, highly Water table approximately 32m E

' 105" | 111,6'} chloritic rock with minor, small, elongated pink feldspar ‘patches - as pink ki

+ feldspar content decreases the degree of schistosity increases (probably Samples above water table composed 1
rélated to zone of increased shearing - dislocation metamorphism rather than of loose grains; samples below F
tectonic shearing (7). ’ caked inte a frizble solid bleck with

Occasional bands up to 2-3 mm thick with scattered small pyrite grains, in more SC-80% mud fraction,
feldspathic rocks.
Chlorite-pich rocks crumble easily in hand and break up on emersicn in water, Very approximate water flow rate
whereas feldspathic rocks are harder and do not break up in water, S 000 gals/hr.

1:34m 38m CHLORITIC GNEISSIC GRANITE - nc cbvious foliation o banding although chloritie |
111,61 124,7'| patches tend to be crudely elongated in a rough "preferred" direction. Pink I Drilled 33-%4.5m Sihrs,
H (or brick~red) feldspars dominant mineral - possibly crushed although not ;
: distinct due to completely pervassive ?hematite staining, Very few recognisable !
i quartz grains, Occasional isolated small grains and patches (up to 2.3mm
: across) of granular pyrite.

+ 38m 40m PINK AND GREY GNEISS AND SCHISTOSE AMPHIBOLITE.

P 224.7] 131,2'] Large chips of crudely foliated greyish and pink gneiss; quartz content greater |

4 than above, although chlorite content only slightly decreased; also 1 ‘ i
' occasional flakes of ?muscovite on surface of chlorite bands, Some small chips

: of chloritic (only) gneiss probably in proximity o amphibolite band.

UNWASHED SLUDGE SAMPLES BAGGED IN 2m INTERVALS

{uom | uom CHLORITIC GNEISS as above and minor AMPHIBOLITE
113127 137,:8" :
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3
4
i
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P.D.D.8 §

DEPARTMENT QF MINFS . SOUTH AUNTRALIA

PARABARANA PROJECT

Page of 14

CORE RECOVERY LOG

LOG COF DRILL HOLE

FRO™ (e} INTERVAL | RECOVERY [ FROM ™ LITHOLOGICAL DESCRIPTION
42m Shm CHLORITIC GNEISS (small chips only lcm) - some with caleite smears on joint
137.8% 154,41 surfaces,
Hi4m 46m CHLORITIC GNEISS and a few chips of AMPHIBOLITE - chloritic and slightly
144,47 150.9'{ schistcse. One chip of pale green cpalescent vein mineral - scratches with Drilled 44-88.8m 8%hrs.
knife (not easily) no cleavage, concoidal fracture, not effervescent with 10%
stoq, crystallised at right angles to vein surface,
One chip of streaked dark red (2chert) and paler green ?chloritic material,
L4Em 52m GHLORITE GNEISS. Occasfonal small ite grains and flake of muscovite in
. 150.8% 170.6%| 46-48m, Occasional smear of epidote om Joint surface in 48-50m, alse one chip 46~48m chips mestly 2-3mm
:3‘: of very weathered, limonitised, micacecus, chloritic gneiss - ?centaminant. 48-52m chips approximately Som
= .
E Sim 56m CHLORITIC GNEISS and HORNFELSIC CHLORITIC AMPHIBOLITE Chioritic gneiss chips approximately
& 170.6% 183.7'| Occasicnal chloritic gneiss chip with quartz lamellae in 52-54m - more chips with| lem. Anmphibalite chips larger >i1cm,
£ quartz lamellae in S4-56m.
- Amphibolite shews very little schistosity - irregularly shaped, non-tabular
= chips.,
F=1 1
§ fsm leum | CHLORITIC GAEISS as above
- 1 283.7Y 210.0'| fe. some chips with crude quartz lamellae {not well defined - more of a thin Very small chips from 58-62m. Chips
3 band of closely spaced quartz grains). Proportion of quartz lamellae greater richer in quartz are larger - up to
v A P
; g in 60-6um, icm
| g ! Note: quartz content less than in top of hole, and foliatienm not as proncunced,
@
i} sum Thm CHLORITE {or amphibolitic) GNEISS - crudely foliated. Segregation banding, into
g 4§ 210.0%| 242,8"| dark grey-black hornfelsic amphibole and brick red feldspar bands; amphibolite
2 is only very slightly chloritic, but appears slightly micaceous although not ]
a schistese. Segregation banding appears to incease dewnward (ie. thicker but
g very irregular), Occasional pyrite grains mainly in amphibole bands. Rock
@ grades to more chloritic gneiss with scme comparatively quartz-rich gneiss
% ! towards base (ratio 3;1 respectively over 72-74m).
Tlm 80m AMPHIBOLITE - hernfelsic, hard, very little chlorite, dark grey in upper part. Small chips (approximately 2Zmm}
242.8' 262,5"; becomes more chloritic, softer and more schistose in lower part, Occasicnal in upper part.
] pyrite grains in upper part,
'
i e
L1 g L e S
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CORE RECOVERY LOG LOG CF DAL HOLE
FROM 10 INTERVAL { RECOVERY ] FRAOM T0 LITMOLOGICAL DESCRIPTION
. One large chip in 76-78m zone of ignesus-loocking rock - equigranular Larger chips in lower part up to
. (approximately 1mm), slightly elongated ?Phormblendes set in a pinkish 2cm.
?' feldspathic matrix; approximately 1% disseminated prrite grains (some cubes
: but most irregular, moderately equant shape).
l (Also one large chip in 76-78n zone of non-schistose, chlovitic, amphibolite
and z few (?contaminants) chips of quartz-rich gneiss).
f
‘{F 80 82m CHLORITIC GNEISS - sheared, kaclinised, weathered(?), soft and erumbly,
§ 262.5'] 269.0"
Ew ' 82m 92m AMPHIBOLITE - grey, hornfelsic, siightly chloritie; occasional more chloritie, Variable chip size, most <0,5cm
ga - 26%.0% 301.8'| schistose chips. Occasional larger chips of very chloritic gneiss with indist- and generally about 2-3mm, but
o inct foliation. Becoming more calcarecus, schistose and micaceous towards base,| some up to i-1.5em
o8 Small calecite grains occur bélew 86m.
[T -
Eg 'l Rare epidote smears in 90-92m sample.
u { Occasional pyrite grain in upper samples,
35 4 ‘ Drilled B8,80-92,70m 2 hrs,
=% 1 9 S4m HUSCOVITE SCHIST ~ grey small falkes 50% of sample of rounded, gicbular, very Changed to fluid drilling
g g i] 303.87) 308.4'| white grains of amorphous substance which powders to a silty material when Irilled 92,7-96.2m Yshrs
£Eg - crushed in hand; contains minute very rounded inclusions of a very dark mineral " 96,2~3111,2m & hrs
,{l (%7} white material does not effervesce with 10% 1,80y (?kaoclinised feldspar). " 111.2-126.2m 8 hrs
9 *  $26.2-151.5m 4% hrs
T Stm | 116m As above - only a few white grains from 9u4-36m, Muscovite schist is slightly " 151,5-157,5m 3 hrs
W 308.4% 380.6'| chloritic; becomes more hormfelsic in texture and less micaceous from 108m. " 157.5=-160.5m 43X hrs
s Qccasicnal gneiss fragments (prebably contaminant} to 112m - slightly more quarti- " 160,5-167,5m 4 hrs
4 itic gneiss fragments below 112m.
l
f 1lém 167.5m SCHISTOSE AMPHIBOLITE and CHLORITIC GNEISS, Chips all about 2mm down to 158a
1 380,61 550! Amphibolite chips dominant over gneiss (which decrease from 50% of total in uppe? then inecrease slightly to about
’ portions to about 30% of chips below 126m}. Amphibolites grey and vary from 3-4mm with some up to 1 ¢m
schistose to non-schistose. ’
. 73
7 Amphibolite chips fram 158-168m ceontain more muscovite and quartz and are more Logged to 167.5m 31/1/
schistose in geperal and slightly chloritie {?quartz-muscovite schist). Propor-
tion of gneiss appears to decrease below 158m, Drilling te 167.5m completed
b/12/72
1
., 4 167m | 168w MUSCOVITE SCHIST and QUARTZ, Cperations continued 1/2/73 .
oo G:f S47.97 551,2'] Schist fragments mostly contamination at bottom of hole frem 1972 drilling - Completed running 5 inch casing
22 mostly grey muscovitic schist fragments; some slightly greenish-grey (slightly to 167m 5/2/73 .
23 g chloritic) and many hornfelsic with very little muscovite or chlorite, Scme Rotary drilled with % inch roller
o pirk gneiss with quartz lamellae (contamination), Quartz fragments about 15-20%{ bit (Chips - tabular flakey shape
=-- T et - o= - e ofh S amplo-———many-with-chlovitic swears and/or small grey patches, - | from 2.5mm across)
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LOG OF DRILL HOLE
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L . L moderately magnetio,. -

FROm TO INTERVAL { RECOVEAY FROM 0 LITHOLQGICAL DESCRIPTION
253 | 16a |168.53) CHLORITIC QUARTZITE (Note: sample metually labelled
232 g' 551,27 582.9 90% of chips quartz, many with chloritic smears and patches, Remeinder of (168-170w but includes reamed
xww chips grey schist and ccecasiopnal pink gneiss {probably contamination). (sludge sample over cored sectionm;
(sample was logged before reamed
168.53q 168.%Bm  23cm 23em 168,53m168,76  CHLORITIC QUARTZITE {portien put in bag. Slow pene-
5%2.9% 553,7* Light whitish grey coleur with short (« 1cm) discontinucus green chleritic (tration rate - 1 day, 2 VH1 bits
fracture lines on surface of core, non-oriented andevenly distributed. Rock (for approximately 60cm,
eonsists of brecciated quartz grains up to 1 cm acress in a chloritic
intergranular matrix making up approximately 5% by volume. Chloritic swears Diamond drilled BQ core from
y occur on core ends. Rock very hard and coherent. Chiorite-coated shear 168.53m to 170m,
. surface across core at 30° to C.A. at 168,76m. Small chlorite fractures
i increase in intensity towards shear from about 1,5¢m away from shear. Core unbroken from 168.53 to 168.76m
" 4 inch roller bit from 170-196m
168.76m|169.16m 3%cnm 3ycm - J168. 76k 169,15 As above but numeous chlorite—coated shear surfaces and great Core very broken - many wedged -
JJ553,7' | 554,.9! intensity of chlpritic fractures - about 15% by veolume of chlorite. Chlearite- | shaped fragments from 3.5 cm acress.
| coated shear surface across core at 35° to C.A, at approwimately 169m, Other
i chleorite shears are very irregular and are mainly broken surfaces aleng thin Drillers record 0,55m core
: fractures, recovered from 168.53-170.00m
169.15m(170,0m 85cm 10em ;]16%.15n 170.0m CHLORITISED GRANITE ~ not foliated. Mottled pink and light grey colour with Assumed wedging of chleritic
4554,8' | 557.7 snall green patches and streaks, Very hard and ccherant, Equigranular, quartz fragments in core parrel
' brecciated quartz and feldspar {pinkish to brick red) grains, 2-3m in lengest | resulted in jamming of core and no
i dimension, in roughly equal amounts, and interlocked with patches of dark green| core vecovery after 169,25m.
i intergranular chlorite; chlorite centent approximately 10% by volume. One
; chlorite-coated shear surface at approximately 10° to C.A.
b
170m  A74m As for core sample 169,1-169.2m {ie, just above driller's footage tag 170m), Note cored section reamed and rotary
_g,,'?, $57.7' 50,91 Chloritic quartz and pink feldspar granite; slightly more chloritic ?amphibole] drilling continued as above,
S e in 172-174 sample and also about 10% of sample is white amorphous grains which
a“"a powder easily between fingers and have nc reaction with 10% 1-L2’50q {as in Chips average approximately 2mm
33 £ 92-94m sample) - probably kaolinised feldspar,
LS ovw
ER=R Nete: granite chips strongly magnetic.
E Y=
o 17um  [182m Chloritic HORNTELS - massive dark greenish-grey {black when wet); some chips Hornfels chips from 1 to 3 mm,
2 570.98' [597,1" very chleritic with flakey habit. "Some chloritic quartz-feldspar granite frag-{ white ?feldspar grains up to 5 mm
A ments in 174-176 m bag, Belew 176 m cccasional chips with small pink correded
w g (?) feldspar graim - feldspar content increases slightly in 180-182 m sample; Drilled 174-188.5 m & hours
b m'ﬂ also some c¢hips slightly epidotised., A few hornfels fragments with disseminated
-E,E‘, Z minute sulphide (probably pyrite) specks throughout. Approximately 50% of
_-Ft g-,g samples consist of white 7kaolinised feldspar grains as above (vein material
Vi H

(2)). Occasional quartz grain with hornfels material sdhering., Hornfels

40000V
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E 182m | 186u | Chloritic HORNFELS - very fine grained (<0,5rm diameter) dark Ereeny=grey, 180m 182m ; 2m) , 205 '0.05 < 3
o F97.1' [610.2' | chloritic and slightly epidotic with numercus small brick red feddspar grains 580.5% 597.1' '6.6')-
i Z (Occasionally elongated), Very accasional white 7Tkaolinised feldspar lumps 182m  184m ° 2m} 206 0,08 <3
i ‘E (1-4mm across). Very occasional quartz chim and weakly magnetic, 597.1' B03.7' 6,8') ‘
P 184m  186m | 2m) .207 :0.48 &
& 603,7' B10.2' §.8') :
1 186m | 190m | Chloritic HORNFELS - as above but slightly more flaky habit - ie, more chlorite 186m  (188m . 2m) 208 i0.08 <3
o +610.2" [623.4' |and less feldspar. Becoming more epidotic below 188m and inerease in quartz 610,2" IEJ.E.B" 6.6%) ;
- {with adhering hornfels). Also occasicnal whole chip composed entirely of . : ; <
g brick red feldspar, 5-10% white kaolinised feldspar. Sulphide content increases, |ito, L;goﬁ 62‘;3) 209 jo.0h <3
s ! but still only traces, Weakly magnetic. R : : ‘
) ] 1 : .
3 ¢ ] 390m | 1S4m |Chloritic HORNFELS - as above but increase in quartz, epidote and sulphide (still J180m 1192m  f2m) 210 10.09 12
E €23.4% £36.5' |omly miner). Sulphides form larger blebs (up fo 1.5mm but most ximm) in hornfels 1623,4' '630,0' B,8%) :
5 and quartz grains - mostly py, some ?cp. : 192n  1%4m  i2m) 211 0.08 5
g Occasional pink feldspar - "mest intimately associated with guartz. Occasional 530.0' '636.5' & 51 ¢ [
‘g white ?xaclinised feldspar, and one chip of calcite with sulphide smear in 190~ ° i * e ’ : ;
x 192m sample, Weakly magnetie, !
’ g . cps Tog OF ISED ZONE . . , .
UNWASHED SILUDGE SAMPLES ' 194m | 196m |Chlopritic HORNFELS ~ as above but man increase in quartz and brownish-pink 154m i196m . 2m) 212 0,36 L4
BAGRED IN Zm INTERVALS - | -[636.5' P43.0' |feldspar content to approximately 30%. Sulphide content as 190-19tm but mostly $36.57 643.0" 6.6') ;
F ’2 Also weakly magnetic.
196m [198.2m| 2.,20m | 2.17m [196.00mP00,60m Felsic TMETASEDIMENT ("LEUCOMICROADAMELLITE® of N.F.K.) n96m  197m  100em)726 0.55 ¢ 1w
’ Gu3! 658,1' [Light grey on dry core surface; medium to dark grey on freshiy broken surface. {643'  B46.3! '3.3%) |
' [fine grained, gemerally massive, crudely banded or laminated in upper portion ; i

k . H |
f?relict sedimentary structure). ! :

H i
1

Lomposed mostly of white feldspar and some quartz grains (<0.5mm diameter) with i197m 1¢8m  ©100cm 727 0.55 <3/ 98g
Enterstitial very fine grained, dark grey matrix (?chlorite and/cr biotite); Bus.3' Bu9.6' 3.3')
becasional patches and rare fine lamellae of pinkish ?K-feldspar. Core generally Bilicate Analysls Sample 3/
! roherent and intact except for a number of shears and fractures - Numerocus small A198m 199m 100¢m) 728 | 0.60 0
1 b fractures and micre faults give a pseudo-brecciated texture. Shear surfaces u9.86" 652.%' 3,37 . i
penerally irregular with slickensided smears of chlerite and a blackish mineral ! y : \ . <3/
! f?biotite); sulphides alsc associated with shears - most.shears and fractures J"":gmg' ggg“,?‘ ‘éog?;n),"'?g ;0-“4 e
fiscontinuous, and at variable angles te C.A.; also often en echeloned across F ' P * ' | <3
i picre faults; very few planar shears completely across core. £00m RGO.50m : 60cm) 730 | 6,45 220
: s&.2' Bss,1' 0 2v) |
l ! Three other miner types of vein filling in fractures and shears: i : i :
| L. Thin ¢alcite smears with occasicnal sulphides, A 1mm thick caleite vein at i : ‘ | !
| approximately 157m, 25° to C,A, and roughly at 90° to a 1-2mm thick pink X- ;‘ : !
' feldspar ‘hand. (%relict sedimentary stratification) at 15-20° ta C.A. i :
P i L . _ —_—i B U S —
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' ; 2. Quartz veins with pink ?K-feldspar selvages, often with discontinuous sulphid% i '
: : mineralisation aleng centre of vein. Quartz or pink K-feldspar also cccur ‘
: : separately. : )
! ' 3, White (?kaclinised feldspar) and pale yellow-green clay smears, without miner- Diamonf drilling of ;HQ core frem 11
. alisation, occur nainly in shear zones as at 197.9m and 198,4m 196m chmmenced 21/2/73 . L
| ; ‘ H
i ; Bost copper sulphides oceur without gangue vein minerals; but in a very fine : . i
! : stockwork of small discontinuous microveinlets {<5mm long) In hairline fractures;' : ) : :
! i some very finely disseminated threugheut rock, and-occasional irregular-shaped Note: geclogigal log obtained from
| : blebs. . undist-g:bed core inlfield, ie. lprior
. 1 3 H I
: H Sulphides mestly chalcopyrite {<p) with some pyrite (py) and trace marcasite. ;o&:inpogrtgsi:e%ame:and :
. ; Sulphides average 1-2 volume %, but tend to occur mostly in the darker {non-pink) P 4 : y! . L
: portions of the rock. Additi&mal notes from more detdiled
; % . tio 5 :.1 or m : t inspection of cut surfaces of iplit
i; i @ ¢ Py ratio 3 .1 or moTe in Some PAFLS. core, gppended at erd of:descry tion
! Fracture controlled : disseminated mineralisation 5:1 (or even 10:1). for eath unit. . 1

i 187,40 arf 73
i 7Relict sedimentary laminations approximately 15° to C.A. defined by wavy lamellae t - ! :
E imm thick: consist of disecontinucus, lenscidal pink ?X-feldspar, 2-3mm long, and l : . ;
separated by more-cr-less continuous dark grey irregular, wavy lamellae with the ; ) : ;

. thicker portions containing numerous white micro specks - ?feldspar (visible
T : under hand lens).

‘ i

. R 7 7:20 - = § )7y

Cut Surface of Petrological sample: Pet STmple P130/79 197:20 mi‘ 4 ﬁf !
b |

|

. i i

i These lamellae are cross-cut by irregular, discontinuous fractures containing i '.l i
| black vein material (?biotite + ?chlorite) approximately 1-Scm apart and 45-80° to ' : ‘ ‘ | 1
! C.A. and in mme sense (direction) as reflict 7sedimentary structures - giving a ' ' ; '1 :

|

1

I

|

pseudo - cross bedded effect.

The thicker veins are associated with irrvegular blebs of pyrite poikelitically

enclosing minute silicate mineral grains (including some quartz) and a few small . :
( < imm diameter) equant grains of silvery 7marcasite or 2arsenopyrite. Small ! '
cp (and minor py) -filled microfractures extend at right angles and up to lem |
from the biotite/chlorite-filled fractures. ! :

Note: some of larger vein-fractures are micro fauited (displaced by up to icm), !
Remainder of cut surface:

' ' |
! 4 ! ! .
Similar to Pet, sample from beginning of core. ; : r

Many biotite/chlorite-filledfractures with salmon pink K-feldspar (some with other : !
felsic silicate minerals - mostly feldspar) along centre of vein filling,
Sulphides form blebs associated with felsic silicate minerals in veins., Very
occasional thin discontinuous quartz veins in biotite-chlorite fractures. A lem=
thick py-biotite vein at 200.1m - &0° to C.A,

—
v, .

R EE .

Some fractures at 900 to C.A

e __._:__“__,:L...._..J

60000V
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Faiyrh TO

Prchably > 50% of mineralisation related to chlorite-bictite fractures, remainder L { I

in {(or associated with) microfaults as microveinlets or blebs, Only very little
~truly disseminated mineralisation,

i

?Sedimentary ba.nding near top of core with scme coarser grained feldspar bands -

at approximately 20~ to C.A. l i

Relict ?sedimentary banding over most of unit although some parts very indistinct; : '
J wostly absent over hasal i,5m of unirt, : !

|
S
198,20m§201.30m 3.10n 3.03m [§200.60m 201.3&1 As above but sulphide content 3-5%. .

. 200, 60w 201, 35m| 75em) 731 | 0.90 37200
658.1* | 660.6' | Cut secticn alsc similar, Litholggical banding mostly absent, very faint in part, §658,1' |660,6' EXD)

. e

Note overall decrease iz pink ?X-feldspar content with apparent concomitant’ ilicatd Analysk.s Sam*:le)
o increase in cp content and cp:py ratic. More than 75% of sulphides in grey-rock 00. 6m) i i
= pertions distinetly lacking in pink K-feldspar. cpipy U4:1. Only occasicnal °

58.11) Pet, Sakple PFS/?H (el = 3360)ye,

blebs of py and mostly associated with chloritic (4?biotite)-filled fractures. . * !

Host of cp in micrefaults without chlorite, . |

Heighted Average:

Note also isolated, moderately equant 'patches of rusty brown ?biotite, (or [96.0m |201,35m 5.35mb - lo.57 3

?tourmaline) 2-4mm diameter and scattered throughout zome - mot obviously related '[p43.0' |[660.6' |17.6 *

' to mineralisation in upper part’ of umit apart from their marked increase in

content within this zone, but are associated with py-chlorite fractures (shears) i

over basal 30cm.’ :
I
|

t - "| Note: 20cm zome of relatively suphide-poor, pink K-felspam—rich rock in centre
l . of unit.

Note possible streaking of op parallel to saw cut marks giving an illusionary
parallel microveinlet appearance

! 660.6" |663.1" | grey rock in interval below. 660,.6" |663.1' 2.6')

Nete white clay minerals on chloritised shear surfaces. i

i
; i
: ! ] <
201,30 204,400 3.10m ' 3.05m | 201.33202,13m| FAULT CONTACT ZONE (shear zone) between greyish rock, in interval above and pinkishf201,3m|202,13m. 78@} 732 0,30 3’2‘40!
3
: ‘ |

H Contact very irregular with pink K-feldspar and quartz vein filling (5-15mm thick)
i occurring irregularly along contact sub-parallel or at slight angle to C.A,

Cut surface shows pink K-feldspar enclosing a thin granular quartz vein situated :
near contact with more pinkish ?sediments, (massive, even - not laminated - fine
sandy texture},

Pink vein sub-parallel to banding in "grey" unit and offset by microfaults with
i throws in same sense as offset of bands in "grey" unit. Fault contact and vein
1 filling therefore probably a very early metamorphic feature. HNote: general lack

i
1
!

’!
i
i
;
. R - ; P <3
: %galﬂ 203.104 METASEDIMENTS (7) Felsic, fine grained, pink-grey colour. Marked incréase in 202,13m |203. | 87em)733 J0.85 - /1750
3,1 |3
1

of mineralisaticn except in grey portiocns.
€66.3f salnon pink ?K-feldspar content, and a greater tendency towards laminatioms of 663,1' |666.3' | 3,2¢ ,
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| r' | separate pink and grey bands in the crder of lcm thick., Total sulphide content i
I 13

* mot .much less (ie.3-5%) than in 200,60-201,
wore dispersed throughout rock:

5m  grey zome, although distinetly i
mestly in finer microveinlets < 3mm long.
Microfaulted pink bands in upper part of unit with throws (offsets) of

up to e,
lem. Larger chloritic shears, which cut completely across core, have throws in
excess of core diameter,

Note dark grey selvages to some pink bands, :

Cut surfacer At 202.50m - chleritic shear 2-3mm wide at c. 60° to C.A.

ments of rock 2mm diameter, enclosed in chloritic matrix. i

shear?) at 209 vo C,A, inmediately below chloritic shear - betwees: (a) pinkish- ;

. grey rock, faintly laminated in part, and (b) salmon pink, massive {no banding) ! : i

. I rock below, Pinkish-grey zone (a) consists of quartz grains yp to 2mm diameter, . L : i
\

with frag- !
Centact zone (or

very fine grained (silt:sized) black 7biotite and white 7plagioclase, with scme

pinkish patches and brewn bictite patches; Contains 3-5% total sulphide, cp : py
approximately 1:1 or slightly more cp; most of Py occurs in-irregular blebs associ- : H
ated with quartz and biotite-rich zcnes i

Salmen~pink zone (b) below has a ve

texture, composed of pink ?K-feldspar and white ?plagioclase grains (or crystals)
butm black biotite grains; rock is cut by a stockwork of ?chlorite fractures, : '
. ) glving a slightly brecciated appedrance; total sulphide content as for zone {a) ] .

above but cp:py*10:1 and is very finely and evenly disperased, throughcut in
short. hair-line veinlets,

Ty fine grained (visible under hand lens) silty | ‘: :

A high concentration of sulphides occurs alorig the contact and increases down the ' . i
contact to massive blebs of pyrite with some granular ?marcasite

or 7arsenopyrite . : ! i
and émall engular black fragments {(?2?biotite),. The pyrite occurs along the grey i . !
rock side of the contact and the cp along the pink rock side. H :

Pinkish zone continues te base of unit with wavy crenulated ang microfaulted i
laminations becoming more obvious over basal 30cm - subparallel to C.A.

, 203,109205,95] METASEDIMENTS (?) Similar to above,
¥

|3/
Decrease in sulphide content to 1-2% overall,|203.10m; 204,5MmiuScm) 73%{0.“9 1771950

666,3'[675.7" [ but patchy distribution, Shear zone over upper 25cm (core very broken} with BEG. 3T ;571.1' ' u.a'); : ; -
calcite, minor white clay and some sulphide wein £illing, 20,‘.55“{205-9&“%140&:) 735l 0,37 /860 .
204.,40m 207,45 3,05m 3.03m ?Reliict sedimentary laminations as above {slightly morerobvicus), generally sub- 671,17 |875.7" . h.&') : A

parallel to C.A. but up to 30° to C.A.. in small microfaulted blocks.

Micro-ptygmatic quartz vein at 203,8m with thin, black ?biotitic selvages and an Weighted Average

: 4/
outer, wider, alteration zone of salmon-pink K-feldspar. Alsc many brown 202.1%m 205.951:il 3.3' )~ 10.54 1500
biotite-quartz-chlorite-sulphide (+marcasite) veins and irregular patches H%th 663.1' |675,7' 12.6 *i)
salwen-pink alteration envelopes - over central portion of unit (?metasomatism). :

Pink feldspar content higher in lower half of wnit,

L

. —
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: ; Brecciated appearance finer and more proocunced towards base - chlorite fracture i : !
i; ) intensity increases to cne per §-10cx; strongl brecciated portions at base - R E : i *
: fragments with granulated margins - sulphide-rich- shear zone with abundant white . :
) clay and calcite in very irregular fractures, ' ‘ !
203,85, 206.01 CHLORITIC HORNFELS. Soft, dark grey metasiltstome, chlorite/biotite(?) and quartz {205, 952206,0% 12¢m), 736 | 1,75 2>/ 200
PT5.TILI6T6.104) rich, crudely laminated black and Pale pinkish grey but contorted and irregular, [675.7' (676.1' 1081 '
| #5% sulphides, ¢pipy approximately 5:1, irregular, elongated bledbs intermixed ! i ' i
with sediment, Moderate calcite veining. . E | i i
H . 1
Basal cantact with underlying pink felsic rock sharp, irregular surface, brecci- ! l ! ]
ated (?fault contact), Note comtact partly concordant and partly discordant - i ; i i
possibly disrupted by diagenetic compaction of two different sediment types with 1 : H
different competencies. Upper contact probably similar, although indistinet as ! : H
! core badly broken, . ; i
i N i ! '
i " JO96,07m 1207, 12| METASEDIMENTS as above 205.95m. Mainly pinkish and brecciated, etc. with occas- R06,08m R06,77n 70cm)|737 10.43 215"1.'4"'0
M6716. 10579, 50t | ional fault-contacted greyer zones (not richer in sulphides). Slight increase in K76.1' B78.4' |2,3')] |
R sulphide content to about 2% over basal 30-40em, 06770 207,122 35@)%738 0.55 1;01350
Note: pinkish bandes and patches may have been tuffacecus components. It also F78,47  B79.5' [1,1%)1 ‘
Sppears that the amount of pink compeeent and sulphides are inversely proporzional.g. ighted Averagd: . ‘ ! ,
g 9%m  £07,12n 11.124) - (0,55 @ ‘g6
. Bu3'  b79.5' [36,5'-) :
-']207.1201 207.450 KASSIVE SULPHIDES - mostly cp and some Prarcasite, . #q : 3/
-{679.5' | 680.6%| Sulphides are zoned: granular marcasite and ‘quartz blebs (10-20% of marcasite 207.12m. 204,450 33cm) 738112,0 65
: zone) are Timmed with annealed massive ¢ps In Pet. Sample, a large bleb 2 x Gem 679.5' !660,5' 1.1) .
At upper contact, has core of cp (7mm diameter) surrounded by Smmrwide zone of ] . i !
marcasite-quartz, and a thin outer rir of massive Cp« Some small brecclated Pet, Satple P2UD/73 207.24-207.30m
fragments of country rock in massive sulphide zone. E : 1 ' :
; Upper contact is extremely irregular with "flame structures” and large blebs of |
| massive sulphides extruded into overlying felsic metasediments, Lower contact is ; )
i sharp and roughly planar, at c. 30° o C.A. y and with thin chlorite selvage - I ! !
! proba.blg 3 fault contact, Lower contact alse microfaulted with chlorite in faults ; : !
=~ at 90 to C,A. | } ! |
b . ! i i
| 207,450 210.%6d 3.03m | 3.07n  [207.45n 208, 2% LAMINATED METASEDIMERTS (7). Cempositional banding of dark greenish-grey 'Silicatei Analysis Sample) ! (57
: “f680.5" | 683,31 |chloritic laminae with fine grained white feldspar and quartz (Zaminae up to lem RO7,45m 1208,27m BZcm)i 7401 0,55 ' ~'us
t thick) and péle pink laminaé.up to 2em thisk ~ of -pink K-feldspar, white feldspar [H80.6' [683.3" 2,7 ) i
o and quartz grains and very mincr, chlorite (ar ?biotite), Pink compenent minor RO7,6m Het Samp.’.e P 7h/7u
- compared with zone above massive sulphide band, Most pink bands have dark greens | H
| ish-black selvages approximately mm thick, Banding 20° to CeA., laminae very l ‘
I 2 crenulated due mainly to small offsets (throws) on numercus microfaults at 60 to l ! i |
| 5 banding and approximately 40° to C,A. One fault 15em from top with a throw of ' ; :

cTo00y
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¢. 3cm., Laminations become less obviocus towards base, pink feldspar content ! !
decreases slightly and epidote increases, . i

Top 20cm - sulphides (mostly cp) in chlorite-bictite fractires and microfaults, i { : : &
Sulphide content increases inm 207.65-207,90m zome t& »>2%, (Mote no pink ! : ! : )
components or epidote.) Dark selvages to pink bands increase from <imm. in upper i ; . : =
20em zope to 3my in central zone; also dark green chleritic vein filling with i :

i black ?biotite selvages; also calcite in some veins -~ ome with abundant salmon H

I pink alteration streaks and blebs. ‘

b

1

I

i

]

Below 207.90m total sulphide content <1%, rock ver} contorted and breaks along :
uneven fracture surfaces with white clay coatings. HNote: crudely banded and !
blotchy epidote bands with associated blotchy disseminated sulphides. (Note: |

1

]

L

less sulphides where epidote occurs - le, originally more carbonate rich sediments}) ; E !

! ! i
208, 270 208.65%] CHLORITIC METASEDIMENTS (?) - grades from overlying unit, Silicate Analysis Sample) ! 5/
[683.3" | 684,5'| Dark greenish-grey, very conterted (turbid-leoking). Strong copper mineralisation§208,27m 208.65n) 38cm) 741{1.7% 45
{>1,5% Cu) as mumercus sulphide blebs (up to Smm diameter) and streaks of cp 683,3' I6B4,5' |1,2')

and some marcasite in coarse grained quartz and fine grained ?feldspar veins with|208.4m |Pet. Sample PiBO/'.'l
occasicnal blebs of black biotite; veins interconnecting and very irregular with ! i
main veins subparallel to C.A, HNote ne pink X-feldspar alteration or bands. ;

]
! :
Basal coatact wore sbrupt - gradaticnel over 2-3cm. i ’

1 08,65m| 210,553 LAMINATED METASEDIMENTS -~ Similar in composition and texture to 207,45-208,27m but|Silicatd Analysis Sa.m:ple) L 1422

A i fewd . p E

! . 84,5" [ 690.8* | lanminations more distinet; also epidetic and pink bands stronger than above 207.90ai208,65m1209.20m|55cm}); 7!42} 0.38 /40
' Scme dark grey laminae up to 3cm thick, very fine grained with very little 188u4,5"' 686.3" |1, 8')’ : y
felsic minerals anc slightly less disseminated mineralisation than in chleritie, | 743 | 0.55 n g 45
slightly coarser grained bands. Virtually no mineralisation in pink K-feldspar g:gc'}m ggi ;?m fsg?gi 1 *

' laminae. Zone 208,65-209,33m shows sharp compositional changes in a lateral s/
direction along scme laminae and across saveral laminae together {typical in Pet. [209,.56m \210 55m! 99c:n) 'Ilm €.75% {7710

Sample P132 =.a pink K-feldspar laminae, interlaminated between two grey laminae, £87.5' $690.8' 43 3"y
changes abruptly to a grey laminae), No fractures or mierofaults apparent along i
compositional breaks therefore probably due to penecontemporanecus slumping and/or ;
i facies changes or diagenetic adjustments within sediments. Note blotchy greenish “ ;
; epidote~feldspar bands between pink feldspar bands, i :

Banding varies from 8- 10° to C.A, to approximately 25-30° just above break {fault) Pet. Sanple F13}73 208 B'.'-;ZOQ oud
in wnit at 209,33m - fault at 70° to C,A, and strike of banding below at 20° to
C.A. and ratated c.25° anticlockwise w.r.t. banding above fault, 20%.33-209,56m 1

zone mostly laminated grey fine grained sediments with thin, pink, K-feldspar |

laminae - true thickness of grey zone c. 8cm. Pink feldspar content decreases i ‘

] below (note increase in Cu content) 208,56m -c f.above 209,33m and banding less l ; 1

digtinet,

. Sulphide content 1% in upper part of umit < mostly cp and cccasicnal py and
L marcasite grains; sharp increase to approximately 1.5% sulphides in greyish zene

%
|
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-
-
=
=
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210.48m

213.60m  3.12m

3.08m

feso,a®

£33,1°

210.550211.25m

L11.25m

593,11

213,29
699,8'

immediately below fault at 209.33m and patches of stronger mineralisation below
208, 56m.

Cut Secticms:
Pet. Sample P132 shows typical abrupt compositional chamges along laminae.

¥umerous, thin, dark ?hiotite veine (in fractures and microfaults) and occasional
veins of pink feldspar and rare quartz. Sulphides mostly in biotite-chlorite
veins, but uery poor, Note thin calcite vein across core of constant thickness
{¢. 1mm) but irregular, wavy surface - cuts across banding.

Note milky white vein quartz in very irregular-shaped blotches immediately above
fault contact at 209.33m. Sulphides in more greyish zone belew fault mainly in
very fine grained quartz-biotite-feldspar veins. Some greyish bands between pink
feldspar bands have a streaked, very finely laminated (c. irm thick) appearance
similar to rock at beginning of ccred section.

A few equant, irregular blebs of pyrite, c. 2mm diameter, scattered over cut
surface in 209.45-209,.55n zone,

Below 209.56 m patches of strong disseminated sulphides in, or associated with,
biotite-quartz-feldspar {pink and white) veins; brighter red feldspars associated
with some vein quartz more abundant from 210,15-210,4%0m, Seweral faults and
ca.%cite-ﬂlled fractures (of ilrregular surface but constant vein thickness) at c.
80~ to C.A..

BRECCIATED METASEDIMENTS - Very contorted, brecciated mass of greyish roek with
> 10% sulphides - mostly- blebs of cp with small brecciated fragments of black
?biotitic materidl throughout some blebs, or streaked out close to margins of
blebs; scme py associated with quartz grains, Moderately sharp upper contact,

White quartz blow over basal 2Z2cm insharp fault contact (irregular surface) with
crudely laminated sediments - banding parallel te {.A. near contact but curves to
c. 109 to C.A. at top of unit belowy ep blebs within gquartz blow and cp and py
blebs on parts of margins of quartz blow.

Strongest mineralisation over central 30cm,
(Note:contorted texture possibly result of penecontemponanecus Slumping or move-
ments. )

LAMINATED METASEDIMENTS - Crudely laminated and broadly curved, approximately 159
to C.A.; distinet between 212,20-212,40m, Note pink component increases in lower
half of unit with concomitant decrease in sulphide content,

[Calcite vein 3mm thick at ¢. 212,40m.

ulphide content ééproximately 1%, mostly ¢p in microveinlets, many with black

590,85

£11,25m
593,1!

596.57

210,55z
ERL

Weighted Average:

207,12m [211,250] 4,13m) ~
§79.5" 1693.1% 113.6")

2

b

i 1
912, 29m [213.29z., 100ex) 747 0,40

|
[ !
11.25mi 70cm), 745
2.3"Y

da/

3.6 25

2,12 ‘34

H
I
\ i
1
'

i i
12.29mL1016m Tub

96,51 3,4

0.55

os.8' la,av h |

iotite, and most at $0C 1o Landing, sbindant mi pofaultingy
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At least 4 calcite and white clay-filled shears with minor pink smears and :
aulphides - at 35-40° to C.A.
D13.60m [216.70m| 3.10m .| 3.06m 213.293213,88g BRECCIATED METASEDIMENTS - similar to zone at 210.55m 13,29m |213.88m| $9cm); 748 3.0 5/90
’ 699.8'|701.7% | Highly contorted (turbid-looking) dark grey; > 10% total sulphides cp:ipy 2;1 99.8' |70%1.7' 11.9%)
. associated with quartz-biotite filled fractures and shears b ut also disseminated eighted Average:
P in blebs throughout dark grey, very fine grained, 7bictite-rich sediment. Note £ Tage: /
; marked absence of pink K-feldspar and high sulphide content. 07,12m [213,88m6,76m) - {1,70 [-"33
w . 79,8 [701.7' (222"
; ;213--88:}215.5% LAMINATED METASEDIMENTS - c¢rudely laminated as for zone between twe sulphide-rich R13.88m 215,00m [112¢m) 749} 0,75 10110
- . :701.7'1710,3" | contorted zomes. Sulphides 1,5-2%, CL. 7' [705.4¢ [3.7!
o: Upper 30dn acderately contorted; banding varies from 40° to C.A. in gradatien ilicate Analysis sample) s/
: wne from ¢contorted to laminated zomes through ¢.20° at approximately 214,4m 25° P15.00m | 216.50m 150em}750) 0,55 <10
216, 70mP19.73m,  3.03m 2.98m at approximately 214,9m, 30-35° and wavy just below 3mm calcite wvein {30° to C.a.Wos.u' | 710.3¢ b9’ )
: at 215.05m, slightly contorted zone at c. 215.9m, to regularly laminated sediments
. at 25% to C.A. over basal ‘“40ecm; note zone of faulting and rotation of banding justjPet. Sample P1:4_2/73 and P133/73
- above calcite vein. HMicrofaulting strong: also zones of well crenulated laminae, 218, yaml 214, 674 a
Mineralisation stronger in upper 30cm than in zone from 214,20-215m, but stronger ;
(> 2% sulphides) from 215,0-215.5m, then decreases to about 1% in basal hetre. ; l
Kote: can pot relate variation in sulphide contact here to variation in pink 1 i
content as pink content appears fairly uniform over whole unit, Mineralisaticn : :
associated with black Tbiotitic-?chloritic patches and veins in shears and i ;
fractures; py mostly associated with biotite-quartz (or feldspar) shear £illings ; i
(also clear quartz veins with pink X-feldspar selvages and cavity linings); <p ' :
mainly in small microfractures at 90° to majer shears which sub-parallel f i
laminations in upper 30cm but cut across core in next 30cm. ! 1
Bote: soft, deep purplish-red vein mineral, streaked out along ?chiorite- ‘ j . ¢
i feldspar vein, and black ?Pbiotitic material at c.215.90m in siightly ] i : o
‘ centorted zone. i | : i
; Note also pink alteraticn halos at intersection of thin white veins with chloz-ite-; : ; !
! b biotite fractures, . !
; . ‘
i | ; ! ! !
1216,50m| 219,684 VOLCANICS - (?) ACID FLOW ROCKS ("LEUCOMICROADAMELLITE", of K.F.M.} HMassive, pink 1216.50m|{217.50m 100cm)751i0,29 25/‘10
1;.'710.3' 720.77 | grey rock - extremely contorted crude laminations over upper 30cm at 3° to C.A. {710.3' |713.8 | 3.3 D)
L = regt very brecciated and miercfaulted. Note Fault contact approximately 10cm ; i 25/
; from top - with overlying well-laminated zone, Crudely laminated zones - may %;.g?m 312'3?"1 écgf §752 0.6% so
gi , be highly tuffaceous sediments as at 202,13 ~ 207.12m zone, Silicaté Analysis A1423/73) o/
; Minerslisatrion generally sparce, sulphides €1% overall - mostly cp in darker 218.50m|219,.16m 66cg)753 0,14 19
; bands and thin laminae - very little in pink feldspar zones. Zones of stronger 716.9' |718.0' 12,2 )
b mineralisation over basal SZem. Silicate Analys.ia Semple}
i i H
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mere micro faulted and contorted below lower shear, 219,16-219.68m: rock as . )
above but distinctly brecciated as at 205.50m; strong cp iz & fine microstockwork ! 1
i
1

o i _ERmAmARRRA_ . PROUEST . Fwes otae
i CORE AEZU.ERAY LOG LU% %5 D8 molE ‘ A5SATYS -
1 e
1 - 1 . T t 1 :
I e O ittaval |aecevear | pesa 1T FROM | TO  INIERVALWN-J3 Cu X ]%P‘P"‘
' e = —
T Cut Surfaces: 18,16m 219.6&%52@)175“ |21 $2/ss
‘ : X 719.0' [720,7' {1.7') : !
: 216.50~217.90m. Sulphide content approximately 1%, c¢p:py e. 2:1, cp in short. . ‘ ' ; |
i minute micrq-fractures, py in blebs; gink K-feldspar alteration aleag quartz- | | ; I
: £illed fractures; calecite veins at 90° to C.A. I ! ! ; !
! ' : !
il 217.93m : 7cm ?shear zone with ¢.5% cp in a crudely banded dark grey guartz- t ' ; 5
' rich chloritic hornfelsic ?metasediment with very fine grained biotite; shear | [ ; | :
! contacts at top and base at 90° to C.A. : : : i :
l 218,0-219.16m: Massive salmon pink rock, barren of sulphides -< §.5%. Slicken- - Pet. Sa}'nple PEQ.Z."IS : l
! pided shears with a Zem-vwide zone above each shear of whitish feldspar and minor [ 218.32m 1 ‘ 5
i chlorite mixture at approximately 218.7m - 55° 5 C.A. and 219.0m-85° to C.A.; rock !
i
i

of fractures, some alsc with black biotite; several calcite fractures across core, i
. ] faint foliation in upper pertion at 45° to C.A. Note strong brecciation result of ! |
] ; being near major shear zone &t base of unit « cp mobilised inte fractures from |

‘massive sulphide zome below.

:I 1 . . ' 219.634 220.34kSULPHITE-RICH HORNIELS(?7), Massive sulphides, mostly cp over upper Scm {approx- 219,68m 220.3&111: 66cm} 785| 7.0 150%“0
! . . . 720,7' | 722.9'| imately only as core very broken). Rock below 219,73n dark-grey metasiltstone 720,7% [722,9' | 2,27
219,73m) 221,06 1.33m 1,30m or hormfels - moderately massive (ecore intact), alth cut surface shows very Silicate Analysis Sample}

faint bmnding (lamination) at 35° to C.A. at top to 457 at massive sulphide zone
at 220.10m, Laminae of microspeckled (silty texture), black and whitish minerals, Pet, Sample Pou1 /73
and generally thicker bands (up to 15mm) of almest aphanitic texture ané drab 220'0.‘,;?220 0om
olive-green colour, Note unit not sheared as similar rock below 220,34m, oo i M

to an almost massive sulphide band from approximately 220.10-220,20m {7cm true

]

1

3

Sulphide content increases notably from just below massive sulphide band at top \ ‘
thickness) and concordant with ?sedimentary banding. i

*AAS values applia imate iT this range
!
: |

|

Note: Pet. Sample P24l cut across massive sulphide band at 35% to C.A, and ; L
approximately 90° to banded structure. i

|

i

' i
Sulphides oseur in irregular elongated blebs controlled by microfractures, ! I
occasionally filled with calcite. . i ; i 1!
H . t
Note: Cube of ?marcasite or 7arsenopyrite of lm side,.near (?5cm) base, ?Fault 1220,32m 220, 3um Zem AL43} -
guge =zone at base, 2em wide, concordant with ?sedimentary banding at 45 to Culd., (See AHI#EL R;'rt.i zzmzueiu?u:
couposed of black clay with shiny slickensided (?graphitic or ?molybdenitic) upper . for XRU!exa.mnalkJ.on) ;

|

!

and lower contacts. 2cm-wide zone above 7fault gouge zoune with large irregular t
e

|

1

~n

blebs of py and minor smaller blebs of ¢p elongated along ?bedding pianes. ‘ !
21,06mp22.25m| 1.19m 1.12m 1§220, 3% 223,18} CHLORITIC HORNFELS or ?METASILTSTONE. Dark greensgrey, very broken (sheared) rock;{220.3um 221.06m‘: 72¢m) 756 1lf25
. v . j§722,8' | 732.2'|scme zones, of 10¢m or so of less broken more massive hornfels as above. 722.9' l725.3' 2.“‘)‘,
S ; Sulphide content decreases rapidly towards base. ' i : i

S
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221,06ml 221,958 89cm)757] 0.50 270/ 30!
222.25m|223.70m 1.45m 1.42m Cut sections: 725.3" i728,2¢ 2,91} )

: : : : i
220,34-221.06m : rock similar to sulphide-rich hornfels above but sulphide 221.95m|223.18n1 123cm}7358  C.15 2 O"GO
content considerably less although still substantial {* 5%), and more finely 728.2" |732,2% juftr ) : '
laninated - at 45° to C.A.; cp as lenses and veinlets in c¢hleoritic fractures or el hte! Aver IE_ ! ;
shears and quartz-rich segregations; py a5 hair-line veins in caleite and clay- E ‘I.‘ ag; ) . ; : 93/
filled fractures; rock well sheared with abundant chlorite and whitish-pale green 207,12m;221,06m 13.94%m) - 1l.H8 56
¢lay throughout. 679.5' 1725.3' jus.8m) |

. | ! ; :
221.06-221,95m ; rock as above but marked decrease in sulphide content to about | | i I :
1-2%; cp and minor py blebs associated with gquartz-rich segregations as above, . i ! [
(Quite marked in I0cm cut section at 221.46m); cp alsc mobilised inte chleritic Pet, Saiple P23k/73 t i
fractures cutting patches of quartz-rich segregations; no®brick red smears on 221.1Bm|- 222.2?::: f .
chlorite and clay fractures - stronger where cazleite oceurs over basal 20cm. ] | ‘L if
221.95-223,18m ; rare suphides - only small blebs in quartz-rich segregations. { : ¥
: . i H ;

Note cut section at 222.1fm (7cm long) with deep brick-red soft patches associated ! ! ! l
with drab greenish, very fine grained 7epidotised 7feldspathic patches; ne cbvious rleighted Average: ! i

banding as above; also a salmon-pink ?X-feldspar vein with elongated whitish b 96.00m 221 95m525 5583 - | 1.08 189/31
mineral in centre - not calcite {no reaction with HC1} although calcite veins in Eu3.01 728,20 bB5.11)) T
close proximity to similar and thicker pink veins over 20c¢m zone immediately I t
below. Rock below becomes very veined with grey-greenish, soft material and mere ! | I
/ salmon~pink blebs over basal 20¢m, 1 i i !
: : i : 1 !
’ \ BASE OF MINERALISED ZONE 1 : ; l [
i : . ; i

$23,18m1223, 98y CALC-SILICATE ROCK (?HORNFELS) ("Altered Microadamellite™ of N.F.M.) &23.18!:1 ?23.93111'80::3) 758 i0.0H §5j< 10
732.2'| 734.8' Calcareous epidote-chlorite-feldspar rock, Similar to footwall rocks below ! ; ' . .
225.58m. Mottled pale greenm dark-grey green and white colour, Mostly pale green ! :

1223.70m| 226,240 2, 5um 2,48n ‘

“pzza.gaJ

735,81

740,1'

epidote (?epidotised feldspar) and some white calcite patches, and veins with sub-
ordinate patches and oceasional veins of pale salmon pink K~feldspar and very
intermixed dark green chloritic material, Unmineralised. Irregular basal contact
at 223.95m (le, actually 3cm from base of unit as sampled for assaying) with
underlying dark grey hornfels as above.
brecciated greyish rock probably containing mostly sheared grey hornfels material
mixed with minor calesilicate material from above. (See Pet. Sample F236 taken
over contact zcne),

225,58 CHLORITIC HORNFELS or ?METASEDIMENT - Similar to rock above 223.18m with more

salmon-pink K-feldspar patches {(surrounded by drab green, soft, transiucent
Tepidote) and ptygmatic veins (alsc displaced by microfaults). Calcarecus patches
increase towards base where large, white intermixed and contorted calcite patches
[form approximately 50% of rock over basal! 20cm - sharp upper contact where thin

Bem zone above contact of very contorted,

{Sme) band of suiphides at tge to C.A, {paralle]l to contact), in grey hornfels,

Pet. Sample P235/73 at 223,83m
Fet, Sample P236/73 23.83-223.94m

, ; o 1
; Cend o] i 5/
1223, 98m} 225, 86m 8Bem] 760 0.06 |
734,8' {737,8' . 2,9'] |
v N

i
'
i
1
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225.53&238.33 Chleritie CALC-SILICATE ROCK {7HORNFELS)("Altered Micrcadamellite" of N.T.M.) '
! 740,1%{765,5" | Chloritic epldote-feldspar rock., Mottled pink and pale greyishe-green., Unmineral-

ised. Brecciated 3cem-long calcite lenses from 226,23-226,43m (20¢m zone);

N moderate calcite veining over rest of core, i
- bo6,24m 1228.65m  2.41n 2.3%2m Strong pink colour - approximately 50% pink feldspar - with pale green epidote and E :
b28.6521231.75m] 3.10m 2.99m minor dark green chlerite down to 229,00m where pink K-feldspar content decreases i i
b31.75m |234.75m| 3,00 | 2.98m to approximately 30-40% over portion below to 229.69m then gemerally <10% - ie, : !

mostly epidote - a pale green colour. Chlorite content increases gradually from . '
about 231.40m with a slight decrease in epidote and pink K-feldspar (approximately, ; : I

L

20%) - rocK has a blotchy dark green, pale green and salmm-prnk appearance . ! : i 'l

- Chloritic shears, approximately one per 10-15cm at 50° to C.A. and generally in | : ! : i

i same sense {ie, parallel to each other over a coherent section of core), Calcite ; ‘ 1
d veins and blotches approximately 1/30cm. ;

H . N |
233,33m234,37ml CALC-SILICATE ROCK, Very pale green and pinkish brecciated epidote-feldsvar, - ! :
765.5' {768.9" | with very little chlorite. Upper contact con calcite vein-filled shear at 25 i '
to C.A. Occasional brecciated fragment and shear of green chloritic material; !
larger fragments appear to be result of shearing but also with smaller ( <icm) .
silicecus cherty, angular fragments; whole section appears moderately cherty(?). \ ) l

|

‘;

i ;x

|

23:.;.75,,;535,95,;, 2.20m 2.16m §23%.37m239.95m} Chloritic CALC-SILICATE ROCK - Similar to above, but beccmes considerably more Pet. Sa:{:ple P237/73

236,955238,60m| 1.65¢ 1.64m [768,9' [787,2¢ | <hloritic (darker green), banded and brecciated. Crude banding moderately 237,50m~ 237,.55m

238, 41,60m] 3.00m 2.85m h prevalent over wost of interval, becoming more pronounced over basal few metres -
: at 55%60° $5 C.A, . TFragments and bands of dark grey-black, very fine grained 237,14m 1238, Sont 1, 41‘41“21

hornfels (Tmetasediment) increase towards base, epecially over basal 4Qcm - Silicate Analysis S@fh
contain moderate, very finely disseminated py with very occasional smear; 1

|
|

fragments and bands usually assoziated with irregular blebs of caleite up to
. 2-3cmxlem, with occasicmal py gradn.

i v i
j . :

Only a few grains and smears of pyrite noted on very occasional shear and fracture 1
surfaces, i

i Pet. sqmple P2368/73
1787.2' | 782.3' | irregular veining of calcite, Moderate ( <1%} very finely disseminated py through- 240, 45m - 240,50m
i out w:n.th occasional belbs and smears of cp,

;239.95111'2'41.501:1 Dark grey HORNFELS or METASEDIMENT - very fine grained, massive, with abundant

Faint micacecus banding (laminae) parallel to calcite veins at 30° to C.A.

1
i

I

|

|

i

|

1

1

]

41.50m] 244,008 Chloritic CALC~SILICATES - similar to above 239,95m although slightly more sul- ; i l
2u1.60mi243.100  1.50m 1;'-581::.-,:“792'3' 800.?0‘\ phides including traces of cp smears - mostly associated with dark grey calcitic ! ; 1

T

hornfels material and more specifically with the micaceous material in the hornfelsl i

Scattered sulphide grains - mostly py with trace cp also occur inside cavities in
calcite veins. :

: " | From 2u2,76-243, 36m: very J,ittle spidote (except from 242,90-243,0m) - mostly ; .
L o dely i 3 faulted) Kk K=feldspar and davk greensgeey I .
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R . ) ' ‘chloritic, fine grained material; trace minaeralisation - mostly py grains with
’ some cp blebs -~ generally assoclated with calcite blebs,

Froa 243.38-244,00m: texture and fabric as above = but all pink X-feldspar
replaced by epidote; contorted bands in part, strongly sheared and calcareous
over basal I0cm just above contavct.

. §244.000244,21m Dark grey HORNFELS - upper and lower contacts parallel at approximately 50-55°
t¥800.5')800.9% | to C.A. Slightly epidotic at top but sheared breceiated and very chloritic
(noepidote} over central portion. :

243.10m{243.900 0.80m
243,.90m| 247,000 3.10m : i

. . . 2484, 119245.130  Strongly chloritic CALC-SILICATES - 8lightly epidoetic with occagsional blotchy
800,91 [804,2' | patches of pinkish feldspar up to several cm wide. Trace disseminated sulphides!
R mestly py, possible very occasional speck of €p -~ mostly associated with abundant
calcite veining (mostly oo margins of veiz), and some very finely disseminated
sulphides in rock not apparently associated with caleite veins; veins irregular,
contorted, discontinucus and at various angles to C.A, =

- ~2}245.130245,550 Massive CHLORITE-BIOTITE ROCK - dark green, strong irregular fractures filled
R oo . o 3 602" | BO5.6%| with calcite and slickensided at steep angle to C,A. No mineralisation. Only
‘ I i | oecasicnal very small pink K-feldspar patch. Lo

-33245_559246, 75w - Chloritic CALC-SILICATES as for zone above 245.13m but becoming progressively

B05,6" |809,3f | more emriched in brick red feldspar patches towards base, Culy slight amcuntof
: epidote except for a 10cm zene from 245,78-205 .868m of epidote-chlorite rock {(no

4 pink feldspar) - slightly gradaticnal upper contacts (over i-2cm) and sharp,

. ¢hloritic, slickensided shear contact &t base at 35-40° to C.A. Only occasional

3 sulphide specke in upper portiocns but more in lower feldspar-pich porticns,

I ’ Core broken over basal 60cm.

!

. 246.759247,10m] Pink CALC-SILI ATES, 90% pink to brick red K-feldspar with green chlorite in

R47.00m 1249,95m] 2.95m 2.85m ,;§809.5" |810.7° irregular patches and streaks and with abundant, discontinucus and irregular
. caleite veinlets.

247,1004256, 80m{ Strongly chloritic CALC-SILICATES - as above 246.75m.

810.71 1824,0' | Rapid¢ decrease in pink feldspars with more abundant epidotic patches. Rock

. appears mostly very churned up, becoming crudely banded below approximately 248.T53n

P49.95m [253.00m{ 3.05m 3.03m st 20° to C.A. Crude laminse with very contorted margins - brick red feldsp
and/or green epidote in same. band, in very dark greenish-grey chloritic hornfels,

- Fo mineralisation, Core quite broken to 249.95m - below very little epidote and

. banding very indistinct or absent; glsc less pink K-feldspar - core a dark grey-

‘~green colour. Numerous discontinuous microveinlets of caleite. .(ne calcite-
“filled shear at 250,43m at 35° to C.A. - cuts across top of i0em (tiue ;thickness) | !
band of chleritic quartz dipping at 50° to C,A. - "strike" at 90° to caleite !

Bl L T T
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shear. 7cm zone immediately above quartz with more abundagt red streaks.,
Another quartz band at base - 4em thick - and 10cm below above quartz band.

. .F250.808251.150 Grey HORNFELS - no pink feldspars. Abundant calcite blebs and bands, Core very
- - e e pO22,8' _broken, Note brecciated (sheared) SOcm zone at base with pink feldspar and
’ ) “Eragments ‘of dark’ grey horufels in“a-caleitic matrix.,: @@ "rawrrn

d P

- §251.19] Chleritic CALC~SILICATES - similar to above quartz bands but with irregular zoned
i 825,01 883,41 | of up to 10cm thick quartz-rich patches. Very littleor no epidote. Banding ve
indiastinet or absent,

‘Note quartz-rich zone from 252.12-252.25m with associated abundant pink K-feld-

. Spar, .
_ " S . . o} 252.80265.20m Stromglylchloritic CALC-SILICATES - Crudely banded, verylchloritic epidote and
: 253.00m| 255.95 2.958 2.qup- | 883-9" 870.1' | pink K-feldspar rock ~ bands thicker than above - up to 2cm thick - and very Per, Sample P239/73
e : * - ‘ e indistinct in part. Content of pink feldspar and epidote-varies. Unmineralised]|259,90m - 259.94m
255,95m 259,08 3.10m 3.0um except Br cld peck o py. Calcite shears and microveins throughout. 1cm thick 268,90 260,94 2.0%m 1421
259.05m| 262, 15: 3.10m 1.01n calcite veins at 90" to CuA. at 259,.0m, 259,1i7m and 259,56m, Banding at 255,00 ~
B de ol . . 255,264m = 55° o C.A., 255.90m - 409, 260,40m - 259, 26%,60m - 359, 264.90m - Silicate Analysis Sample
+ |262.15n| 265,2 3,05m 3,03 . ' 60°, (shear at 264.80m).
: o B B i "] HNote (a).epidoté-veining quite streng, especially at _approximately 26im, &ad (b}
' epidote generally rims pink K-feldspar-in crude bands (epidote replaces K-
feldapar?). . '

END OF HOLE 265,20m {870 feet) A1) casing recovered.
196a 265.,2m | 69,20m 67,97 .
Total %|cere refovery = P8.22%

. 4
196m 223,18m 27.1Bm 26.78m "
% core fecovery] over wingralised:§one

L]
[Te]

B.52%




Sample P78/74; T.5. 32253

BO0O0G2

Location: DD 8 200.6 metres

This sample was collected from a depth close to that of sample P130/73
vhich was described as a gneilssic hornfels probably of sedimentary origin.
This sample is somewhat different from that rock although the description as
a hornfels of probable sedimentary origin holds for this rock also.

Host of the rock in fact consists of a very fine grained aggregate of
sericitic material which is dense, compact and homogenous and retains no
structures from the original rock from which it was derived. In this
sericitic material are numerous crystals of quartz which range in size from
about 0.02 mm to about 0.5 mm. Some of the larger of the quartz grains appear
to be of secondary origin and probably represent the vein quartz introduced
into the sample. In many parts of the thin section however there is an
even scattering of relatively small quartz crystals which could be relicts of
clastic grains. The rock shows no evident banding in thin section and cannot
therefore be described in any way as belng gneissic.

The rock has been veined largely by chlorite.bearing veinlets which
have an irregular and discontinuous distribution through the sample. Some
- patches of chlorite are more than 1 mm in diameter and opaques and quartz are
i associated with this chlorite and it is clear that these minerals have been
: introduced into the rock. As mentioned above there are patches of coarse
gralned quartz which also appears to represent introduced vein material.
The sample also contains piledmontite which is clearly associated with the
chlorite-bearing veins. In one place in the thin section opaque minerals
are associated with this pledmontite.

In summary therefore, this rock consists apparently of relicts of
detrital quartz grains Iin an abundant sericitic groundmass which probably
represents at least in part a recrystallized argillaceous matrix. Chlorite,
pledmontite and quartz have all been introduced during a period in which the
rock was intensely brecciated. Opaque minerals are commonly associated with
chlorite and quartz in the wider veins intersected in the thin section.

[cd




Sample P79/74; T.S. 32254

Location: DD 8 207.6 metres

This sample is simllar in some respects to P130/73 and it appears
that it 18 a metasedimentary rock which now consists of quartz, ? potassium
feldspar and biotite, The description of P130/73 in report MP 4064/73 fits
the present specimen well and the reader is referred to this description.

The relative proportions of biotite, quartz and feldspar vary somewhat
in the sample and in some parts of the vock biotite occupies at least 50% of
the thin section. Ia other parts of the area the blotite probably reprezents
no more than about 10% of the volume of the rock. Opaques are widely
distributed throughout the sample but there are a few veins in which opaques are
concentrated as well as some completely barren veins (or shear planes)

Sample P80/74; T.S. 32255

Location: DD 8 208.4 metres

This rock is similar to the hornfels types of rock described in earlier
petrographic work on the Parabarana prospect. The rock consists essentially
of granular quartz and biotite with minor amounts of feldspar and chlorite in
veins.  Throughout most of the rock the biotite occupies 30 - 50% of the thin
gection and has a grain size in the order of0.l mm. Generally the biotite
forms a continuous network throughout the sample and the felsic minerals
occupy the irregularly shaped spaces between the biotite. The sample is
pexmeated by introduced chlorite most of which is clearly associated with
irregular veinlets.

One vein is notably wider than most in the thin sections and has well developed
comb-structure and consists of both chlorite and quartz. The opaque minerals
are clearly spatially associated with this relatively broad vein and it seems
likely that all the chlorite and opaques and most of the quartz in the rock have
been introduced during a period of brecciation and veining.

The original rock was probably a relatively basic and aluminous

gediment and it has undergone moderate grade metamorphism which has resulted in
the development of biotite.

2]
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Sample: P662/73 TS 31614 PS 21594 - 8000'045 ‘
-

Location: DPH8 218.32 m
Rock Name: Chlorite-feldspar rock

Hand Specimen: A massive reddish siliceous rock which has been extensivély
: fractured. The fractures are now gsegled with ?chlorite
and chalcopyrite. o

Thin Section: An optical estimate of the constltuents gives the folleowing:

4

Quartz .

: Feldspar) 85-90

Chlorite 10
« Opaques . 2

Siderite Tr-1
Sphene Tr
Apatite Tr

The rock contains scattered,broken and partly granulated larger feldspar
grains, 0.2-0.5mm in diameter, surrounded by a "groundmass" of finer grained
quartz, feldspar atd minor chlorite. Pale green chlorite, with subordinate

opaques, also occurs in veinlets and irregular small pitches up to 0.4 mm in

diameter.

The greater part of the rock is fine grained, 0.02-0.1 mm in diameter
giving the effect of an interlocking 'jigsaw' mosaic. The proportion of
quartz to feldspar is indeterminate because of the pervasive turbidity.
However, feldspar is dominant and there 1Is very little quartz.’

Both albite and milcrocline twinning iwre present but many feldspar grains
are untwinned. Stailning with sodium cobaltinitrite shows the feldspar to be
largety K-feldspar. The larger grains also have irregular boundaries with some
apparent change in composition at the boundaries of some of the grainms.

The chlorite is of two varieties- with anomalous blue and with anomalous
brown interference colours respectively. In places it appears isotropic. It
coccurs interstitially within the feldspar mosaic and 1n velnlets, The veinlets
have irregular boundaries and may be 1-3 mm long and up to 0.2 mm wide, Opaques
are assoclated with the chlorite along many small velns.

Accessory mincrals include siderite, in one veln, granular sphene, which is
disseminated and also occurs in the veins with chlorite,ad apatite, which
occurs as small, stumpy crystala. A small group of apparently relict
sedimentary (well rounded) zircons are embedded in one grain of feldspar.

gt
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Polished Sectlon:

: The dominant opaque mineral is chalcopyrite. In addition thexe is a
‘trace of sphalerite and a minute trace of either arsenopyrite or marcasite,

probably the latter.

The chalcopyrite occuxrs as disseminated irregular grains up to 0.3 mm in diameter.
It also occurs discontinuously along some fractures where it is assoclated with a
little sphalerite and transpareant minerals as indicated in the thin section
description. Marcasite (or awvsenopyrite) occurs as porous elongate aggregates,
. showing relict lamellar texture suggesting that it has replaced pyrrhotite. Some
of this is veined by chalcopyrite. ’

Comment

The general appearance in thin sectlon shows that the rock was recrystallised
and later was extensively fractured, but not otherwise deformed. These fractures
have acted as channelways for copper, iron and minor zinc sulphides, and also
contain chlorite and secondary titanium minerals, these latter may be a result
of lateral secretion. The rock may have been an acid volcanic but other
possibilities cannot be eliminated.

Textural relationships indicate that the chalcopyrite crystallised late in
the history of the rock - after the phase of extensive fracturing.

G
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Sample P130/73: T8 30323: PpPs 20721
Locatiom

DDS 197.20-197.44.
Rock Name:

Gneaissic hornfels.

Hand Specimens
A dark grey and dark red rock with an ill defined banding.
The rock is cut by abundant veins, many of which contain
chalcopyrite,

Thin Section:
An optical estimate of the constituents gives the following:

&
Quartz )
Feldaspar ) 5565
Biotite 5=10
Muscovite 10-15
Opaques - 5=-8
Chlorite 10
Tourmaline {orange brown) 1

This metamorphic rock is relatively simple mineralogically,
consisting of feldspar, quartz and phyllosilicate minerals.
Though the rock shows well defined banding this appears to

B0O00G6

reflect original sedimentary features rather than a metamoxrphic

event and the rock was probably once a giltstone.

tendency for parallelism of the mica flakes is evident.

Quartz and feldspar occur as aggregates of equant/sub-equant
grains and fine grained mica fills the interarcas.
and feldspar are abundant, with feldapar probably dominant.

It contains
abundant mica but the texture is not schistose although some

Both quartz
Soma

grains show twinning (either microcline or albite type) but the

large majority do not.
brown, posesibly due to incipient alterati{on (?weathered).
howsver, are colourless and unaltered.
size 1s commonly in the range 0.05 to 0.15 nm. There is

abundant fine grained sericite and pale brown, partly altered

biotite.
sericite and is up to G.1 mm.

Biotite forms larger, irregular grains than the

Many grains of feldspar are turbid and
Others,
Quartz and feldsper grain

In addition to the sericite which

forms elongate aggregates, coarser general flakes of mumcovite

are present,
sporadically through the rock which also contains granular
opaques which are not obviously related to later veining.

Traces of orange brown (uniaxial) tourmaline occur
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The rock has been fractured, with penetration of the fractures
by velns of chlorite and Opaques. The fracturing has produced
minor offsets in the banding of the rock and there appears to
have been some granulation and recrystallisation in the vicinity
of the veina. The chlorite is pale greaen and of two varieties,
(a) with green-brown to grey interference colours, (b) with
anomalous blue and purple interference colours. The chlorite

is well crystallised with grains up to 0.12 mm long. Some fans
of chlorite grains occur. Rare chlorite veins parallel the
banding but the majority cut across the banding at a high

angle. Small fragments of felsic minerals and mica have been
incorporated in the veins, apparently from the walls, and there
is gome recrystallisation of quartz. Irregular grains and
aggregates of opaques are prominent with the chlorite and have
evidently developed with the chlorite. Rare infilled 'geodes’
contain lamellae of chlorite and irregular grains of quartz.
Opaques are not prominent in these pods.

Polished Section: :
Arsenopyrite, chalcopyrite, pyrite and marcasite are the major i
opaques with minor rutile and traceg of “ilmenite and graphite. 5

Arsenopyrite occurs as large, corroded and partially shattered
rhombs (0.05-3 mm in diameter} which contain small inclusions of
chalcopyrite. Both pyrite marcasite and chalcopyrite occur

as ragged anhedral masses dispersed interstitially between non-
opaque vein minerals. The marcasite is very fine grained and is B
intimately associated with the pyrite. The grains as a whole show 7" |
a peculiar (slightly irregular) ribbing which is perhaps indicative

of their pseudomorphous replacement of Pre-existing pyrrhotite.

The .marcasite is usually concentrated along grain boundaries and

margins of individual rib lamellae. A few grains of pyrite show

cuhedral faces, which, together with the replacement of pyrrhotitae,
probably developed due to weathering,

The pyrite ('marcagite) and halenapyrits ars intinately assoclated
in any places and small fincors of the Forac: a-. locally
obszurvoed penctrating the lattoer. Morce rarcly very Fine graphic ;
intergrowths of the iron disulphides and chalcopyrite appear.

This probabl:r “oes not represent replacement of the chalcopyrite by
the pyrite (+marcasitc), but rather a primary textural feature

of chalcopyrite and pyrrhotite perhaps devcloped during deposition.




These sulphides are mainly confined to chlorite rich veins
with traces of chalcopyrite and pyrite dispersed in the

hoat quartz-feldspar-mica rock.

Minor amounts of fine grained rutile and one or two grains

of magnetite also occur in the veinlets.

Ilmenite and rutile are dispersed through the host rock
somotimes as short stringers of dissociated sub-spherical
to elongate grains mosatly less than 0.1 mm in diameter.

A few fine flakes of ?graphite are also in the host rock.

Sample P131/73: TS _30324: P8 20722

Location:
' DD8 208 .87 ~ 209.04.

Rock Hame:
Acid gneiss.

Hand Speciman:

A fine grained gneissic banded red and dark grey green rock.

The rock has been fractured and veined at a late stage in

its history.
Thin Section:

An optical estimate of the constituents gives the following:

Quarts )
Feldspar )
Biotite
Chlorite
Opagques
Sphenea
Calcite
Tremolite
Epidote

X

50-60

5-30

. 5=10

5
2-3
2-3
5«15
1-3

This rock is similar to the last but has a more couplex
mineralogy. The rock contains bands of differing mineralogical
composition and proportiona, believed to be derived from

the original sedimentary layering of the rock. Proportions

given above are therefore very approximate.

Calc-rich bands

vary from 2.5 mm to 1 om thick while arenaceous bands are

up to 2 cm thick.

BO0OOGS
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In parts of this rock there is some suggestion of the retention

of shape of original silt sized grains. Elsewhere recrystallisation
appears to have been total. Quartz and feldspar are both abundant.
They are commonly subequant and vary in size from 06.01 mm to 0.3 .
mm. Blotite is greenish~brown and ranges in grain size up to 0.2 ms.
It has no preferred orientation. Sericite occurs with poikiloblastic
tremolite (up to 1.5 mm) and largely replaces it. One band of the
rock contains abundant greenish biotite with epidote, chlorite and

minor quartz.

The rock is sileved with small grains of aphene (dominant), rutile
(minor) and apatite (very minor). Irregular, anhedral opaque
grains are dispersed through some of the quartz/feldspar/blotite
bands.

The host rocks therefore probably represent a sequence of thinly
bedded marls and siltstones. There is evidence of more calcium

present than in P130/73.

The rock has been cut by a number of veins of different ages
and composition. FParly formed veins, which for the most paxt
cut across the bedding, contain green or green-brown (. degraded)
biotite {?or chlorite). Chlorite (blue interference coloura)
has followed the mica, filliny cracks formed in the micaceous
veins, in some instances, and veins of calcite (with very, very
slight dolomitisation) cut all type of preexiating veins.

Small amounts of finely granular opaques, possibly titaniferous,
are associated with the mica veins. Opaques are slightly

more common with the chlorite, but do not appear to Le related
to the calcite at all. '

Polished Section:
The opaques consist mainly of chalcopyrite, pyrite {(+marcasite) -~
probably after pyrrhotite, with traces of ilmenite and rutile.

The sulphides appear to be largely restricted in the host rock
occurring in and near the margins of fracturc planca. Like
P130/73, they occur as ragged, interstitial aggrogates of anhedral
qrains and bear the same textural relationships and characteristics
as in P130.73. The rib texture of the pyritetmarcasitce association
is not quite so strongly developed but more of the pyrite exhibits
eunhedral outlines.
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A considerable proportion of the sulphides appear as ghort
disaggregated atringers penetrating the host rock away from
the fracture and joint plane surfaces. i

Traces of ilmenite and rutile are scattered evenly through
the rock and are mostly locked within individual quartz/

feldspar grains.

Sample P132/73: : T8 30325: PS 20723

Location:

DD8 214.48-214.67.

Rock Hame:

Altered, metasomatised calce acid gneiss.

Hand Specimen:

A wenakly banded, rather hornfelsic rock dominantly dark grey
green in colour but with red patches particularly near veins.
The rock is highly fractured and cut by veins with chalcopyrite
and with lighter coloured material.

Thin Section:

An optical estimate of the constituents gives the following:

.
Quartz )
Feldspar ) 10-70
Tremolite )
Saricite ) 0-30
Blotite 5-20
Chlorite 5
Opaques 2~5
Spheane )
Apatite ) Trace-1

Epidote 1-2
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This sample is very similar to PI31/73 but ia overall more
heavily chloritized, contains a greater proportion of opaques
and contains little epidote. There are very marked mineral
segregations which make estimates of relative proportions
very approximate. The greater part of the mineral segre-
gation still reflects the primary sedimentary layering of
the rock. The layers vary from about 2 mm to over 2 cn

in thickness, with quartz/feldspar rich layers predominating.

The texture and size of the quartz, feldspar and mica are
very similar to those of earlier specimens. The quartz/
feldspar is markedly turbid, with fine grained ?hematite
inclusions, in certain parts of the rock.

This specimen is about equally divided into tremolite-
sericite (quartz-calcite) layers and quartz~feldspar (mica-
chlorite) layers.

The rock has been subjected to stress with microfaulting
and other fracturing. The fractures, which are generally
at a high angle to the banding, are infilled with mica,
chlorite, opaques, carbonate and some quartz. Where they
cut the tremolite-sericite rock, there is little apparent
mineraloglical change from the sericite host:; however,

the fractures are marked by a zone of more turbid phyllo=-
silicate with or without traces of calcite. Both host

and fracture material appear to have been partly recrys-
tallised. Opaques, quartz and chlorite are all prominent
where the fractures/veins cross the quartz-feldspar rich
zones. Calcite is variable in distribution and there is
recrystallization of quartz-feldspar matrix along veins.
Most of the veins are perpendicular (or nearly perpendicular)
to the banding. However a few veins have apparent random
orjentations. The sericite rich rock appears to have been
a poor environment for the deposition of aither chlorite or
opaques, nonetheless open paths must have been available for
the passage of the mineralising fluids. A few pockets of
mineralised material mixed with host material occur between
the two major rock types where veins intersect their contact,

Small irregular grains of opaques are dispersed through the
'host’ rocks. Their relationships are not always cloar as
in many cases they are shrouded by a thin zone of clear
colourless ?quartz.




Polished Section:
Because of their marked similarities, the polished smection. of

this specimen and of P133/73 will be described -together.

Sample P133/73: T8 303261 PS8 20724

Location:
DD8  241.48-214.67.

Rock Rame:
Altered, motasomatised calc acid gneiss.

Hand Specimen:
A weakly banded, rather hornfelsic rock dominantly dark grey

'green in colour but with red patches particularly near veins.
The rock is highly fractured and cut by veins with chalcopyrite
and with lighter coloured material.

Thin Sectdion:
An optical estimate of the constituents gives the following:

%
Quartz )
Feldspar ) 60-70
Opaques 10
Calcite 2~=5
Chlorite 10-15
Tremolite ) 53
Sericite }
Green mica ) 2~5
Biotite )
Fluorite Trace
Apatite Trace
Sphene 1

This sample is from a part of the core quasi-adjacent to P132/73
and texturally and mineralogically has similar character istics.
The main variations lie in (a) the greater proportion of quartz-
feldspar and a wider distribution of chlorite through this type
of rock, and (b) the presence of a larger micro-fault, This,
the largaest noted,kis stepped and has a total throw of about

1 cm. Quartz appears to exceed feldspar in abundance in this
rock (unlike P130-P132/73).

BO0012
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The channelways of the fault and the other fractures are
filled with opaques, calcite, chlorite, fluorite, included
and altered/recrystallised quartz and feldspar, and sphena.

In many cases the chlorite forms the margins of the veins
while opaques occupy & central position. Elsevhere carbonatae
occupies the centre of the veins. It seems clear that
calcite, chlorite and the opaque minerals have been introduced
more or leas simultaneocusly. Colourless fluorite occurs
rarely in the veins but is not one of the main vein

minerals. Where quartz and feldspar are associated with

the vein they are probably recrystallised from material
originally present. Opaques occur mainly in and near the
veins but fine disseminationsare also locally present in

the body of the rock.

Othex features of interest in the rock include trains of
fine opaques which cross grain boundaries of quartz in
places, and the small granules of a pale green mineral
of high relief and low birefringence which are scatterad
through the rock. This mineral is probably apatite.

Polished Section:

The sulphides present are chalcopyrite, pyrite+marcasite
with rutile, minor {lmenite and a trace of leucoxecne.

The sulphides and the rutile are confined mainly to cross
cutting fracture planes (microfaults} which have in places
displaced the folliation of the host rock. These faults are
mostly less than 0.5 mm wide but one or two are up to lmm
in width. .

The pyritet+marcasite and chalcopyrite have the same textural
characteristics and relationships as in P130 and P131.
Pyrite euhedra are well developed, indicating some
redistribution of sulphide (during the oxidation of the
pyrrhotite?} and the rib texture 3is also present indicative
of replaced pyrrhotite. The marcasite is associated with
the pyrite showing the rib texture, and mixtures of these
two phases commonly replace pyrrhotite. Marcasite is not
assoclated with the euhedral pyrite, which is not a
pseudomorphous replacement feature.
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One or two rouhd inclusions of gphalerite occur in the
chalcopyrite and themsalves contain extremely minute blebs
of exsolved chalocopyxrits.

Anhedral, ragged grains of rutile are scattered along the

fault planes and the host rock immediately adjacent. Thesa
are relatively small interstitial grains, moetly no larger
than 0.1 mm, and axe looesaely associated with the sulphides.

One or two small grains of ?ilmenite less than 0.03 mm in
diameter and partimlly altered to leucoxene were also cbserved.

Sample P234/73: TS 30487

L.ocation:
ppg 222.18=222.25.

Rock Name:
Bericite-chlorite rock of metasomatic origin.

Hand Specimen:
A rather dark green rock with blotchy veined yellower patchea

and irregqular pink zones and veins.

Thin S8ection:
An optical estimate of the constituents gives the followings

b
Mascovite/sericite 7580
Sphene 3
Feldspax _ 3-5
Chlorite 1520

The rock is composed of a turbid intergrowth of generally

fine grained sericite/chlorite, penetrated by veins containing
partly altered K-feldspar. Small grains of spiicnce are

widely dispersed through the rock. The texture is that of a
metasomatised rock.

Sericite occurs as a tangled, or felted mass of grains 0.015 mm
~ 0.03 mm long, with some development of grains up to 0.12 mm
in places. It shows no foliation.

Chlorite, almost colourless, is intergrown with sericite in
a number of places, forming a diffuse aggregate of small grains.
It has low grey=yellow interference colours.
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Sphene occured in elongate to subequant grains from 0.03 to
0.1 mm long. Xt is present throughout the phyllosilicate.

The veins of R-feldapar are accompanied by chlorite and/oxr
sericite. The sericite appears to have been incorporated
from the host rock for the most part, but chlorite appears
to have been added with the feldspar. In plagces the veins
split and interdigitate with the chlorite. The feldapar
shows indications of simple twinning ; most is brown and
turbid with inciplent kaolinisation and development of
finely divided opaques. Though the greater part of the
feldspar chlorite interdigitation appears to have been a
growth feature there are indicatfons that the feldspar has
been subjected to weak shearing stress. Crogs veins also
containing feldsper and chlorite transect the main veins at
high angles, and in at least one area, veinlets of sericite
(0.04 mm in width) croas the main feldspar veins. The mica
veinlets are much more irregqular in shape and direction than
other veins.

The veins do not appear to be significantly mineralised
axcept in one small area where a vein contains both chlorite
and opeques. There is minor development of gramilar opaques,
probably titaniferous, probably partly altered ilmenite.

To summArxise: A rock of uncertain origin has first been
transformed to dominant chlorite. The chlorite has now been
largely replaced by mericite. Later veins of K-feldspar with
chlorite have penetrated both chlorite and sericite.
 8ubsequent minor stress has allowed partial remobilisation

of feldspar, chlorite and aericite

Bample P235/73: T8 30488
Location:

Dp8 223.83.

Rock Rame:

Altered calc silicate hornfels.

Hand Specimen:

A light yaellow~green rather brecciated looking rock
containing smell pink patches.




Thin Saction: : )
An optical estimate of the constituents gives the following:
.
Epidote _ 70-80
Calcite 17=20
polonite 2-3
Chlorite )
Sericite )
Blotite } 5-10
Clay }
Opaques 1-2
Quartz/feldspar 0-3
Sphene 1

Thae dominant texture of this rock is that of a modified
hornfels. The most abundant mineral is epidote which
commonly occurs as a moeaic of granular grains each in the
range 0.1 ~0.7 mm in diameter. In places the apidote has

BO0OO16

been penetrated by veina composed dominantly of chlorits {with
other phyllosilicates) and elsewhere by veins and impregnations

of calcite. A few grains of altered ?sphene are dispersed
through the rock. Feldspar is present in one area only
and opagues are very rare.

The greater part of the rock appears to have once been epidote

with minor feldspar and bilotite in places. Much of the
epldote now contains intergranular calcite wvhich occurs as
irregular 'pools’ between the epidote grains. The epidote
has convex margins towards the calcite. Biotite, a very
pale brown form, also occurs rarely in the epidote mosaic
wvhere it appears to have been formed by the initial metamor-
phism. Both biotite and calcite in this situation are up

to 0.2 mm in diamater but commonly near O.lmm.

In cne part of the rock feldspar appears to have been a
asignificant component of the original metamorphic rock. It
occurs a8 a partly replaced granular mosaic. In one or two
places outlines of prismatic crystalsremain.

The first veins which croes the rock are dominantly of
phyllosilicats but do contain minor amounts of calcite.
Chlorite appears to be dominant but a ?partly degraded pale
brown or pale green mica is also present. Thim type of
material has also partly replaced the feldspar originally
present. The veins of phylloailicate are up to 2 mn wide
but the grain size within the vein is very small. In places
phyllosilicates appear to pseudomorph prismatic ?amphibole
grains,
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Calcite veins appear to have formed last of all. Veins are
of varying width (0.1-0.5 mm) and in places they transect
the phyllosilicate veins. It is not clear, however, whether
all the calcite in the rock has devaloped &t this late stage.
Texturally it seems unlikely.

It meotss clear that this rock was once a calcareous sediment,
however it has been firat thermmlly metamorphosed and sube
sequently veined in several stages.

Sample P236/73: TB 30489

Location:
DDg 223.98.

Rock Kame: .
K-matasomatised calc silicate hornfels.

Hand S8pecimen:
A blotchy pale yellow green and dark green metamorphic rock.

Thin Section:
An optical estimate of the constituents gives the followings

X

Epidote—~clinozoisite 10-15

Chlorite 10=15

Mica 60-70

Feldspar ' 5-8
Calcite/dolomita 1-2

8phene 1

Opaques Trace-3 (irregular

distribution)

- Zircon Trace

Apatite Trace-1

Tourmaline Trace

This rock seems to represent a stage intermediate between
P234/73 and P235/73. In its present state the rock is a
partly metasomtised calc silicate hornfals.
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the original rock appears to have been an epidots rich
hornfels similar to P235/73. The relics of this materinl
-occur as dark brown partly altered epldote embayed and
partly replaced by pale brown mica.

The dominant phyllosilicate is a very pale brown mica. It

is associated with a smaller proportion of similar-colocured
chlorite. The coloration deepens where the mica is replacing
the early formed epidote. Most of the mica is fine grained
but in places the grain size reaches 0.3 - 0.5 mm. The wice
encloses gramilar sphene, probably a component of the original
maetamorphic rock.

The main mass of the mica is cut by (a) veins rich in epidote,
{b) veins rich in mica, (c) veins rich in chlorite (with

signs of shearing), and (d) veins rich in feldspar.

Mineralisation (opagques} occurs with the mica veins and with
K~feldspar. The opagues are highly irregular and occur as
discrete grains or in aggregates, massive or sieved. The
most common association is with K-~-feldspar.

In one place there are signs of rotational strain, with
incipient development of a curved foliation. Opagques, coarser
mica and K~feldspar are all present in this area. Elsewhere
in the rock there appears to have been little strain.

This pocket of strained material has been cut by the later
fractures and part of the mica and K-feldspar appear to be
recrystallised.

Calcite is one of the last formed of all minerals. It occurs
in ovoid pods in mica and elsewhere with opagues.

Sample P237/73: TS 30490

Location:

ppg8 237.6.

Rock Name;

Calc-s8ilicate hornfels.

Hand Specimen:

A fine grained metamorphic rock containing alterations of
irreqular dark pink and grey green bands. The rock has been
extensively veined later.
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Thin Section:
An optical estimate of the constituents gives the following:

.
Teldapar 40 (absent in places)
Calcite/dolomite 10
Actinolite/hornblende 30-40
Epidote : 1025
Sphene _ 1-2
Apatite Trace-1

In thin section the rock is divided into dominantly green
and dominantly pink areas.

The dominantly pink areas are composed of an hornfelsic

mosaic of small (0.05-0.15 mm) feldapar grains with small
‘amounts of hornblende, sphene, epldote and apatite. %This

rock type contains small variably sired and ehaped aggregates
of granular yellow epidote. It is cut by narrow veins of
epidote{up to 0.1 mm) and calcite (0.02-0,.04 wmm). The included
pods of epidote have a similar hornfelsic texture. The
calcite veins are later than the epidote veins, but the

latter do contain small amounts of calcite. 1In the

smaller, feldspar rich areas variable amounts of gramular, greean,
weakly pleochroic amphibole are also present. It is almost
impogsible to identify the feldspar accurately but this
specimen does contain plagioclase as well as K-feldspar.
Quartz is apparently absent.

The remainder of the rock contains dominant amphibole with
subordinate epidote and minor amounts of pale brown mica and
granular sphene. In places amphibole grains reach ! mm in
length. The mosaic is composed of rather ragged, non equant
{elongate) grainsa, probably a feature of the amphibole
development. There is no preferred orientation. Epidote
veins are not common in this rock variety, but it is cut 4in
a number of places by veins of coarse sparry calcite.

Opaques are not common in this rock but are associated with
calcite where they occur. Apatite is a common acceasory
mineral.

This rock appears to be a hornfelsed metasediment (?a mixture
of calcareous shales and non calcareous gshales or siltastones)
which does not appear to have undergone extensive meta-
womatism, but has been cut by veing of mobilised epidote

and the calcite. :
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Bample P238/73: T8 30491

Location:
DDE8 240.5.

Rock Kame:
gubschistose mica rock.

Hand Specimen:
A uniform dark grey green rock, mostly fine grained but with
raxe coarser grained patches.

Thin Section:
An optical estimate of the constituents gives the following:

2.

S8ericite )}

Muscovite ) 90

Grean 'biotite ) ,

Calcite 1-5

Quartz 5-8 (very irregular,

absent in places)
Zircon Trace
Apatite : Trace-1

The rock is dominantly conposed of greenish brown pleochroic

mica which has a subschistose to matted texture. Under crossed
nicols the rock is characterised by a large number of pleo~
chroic haloes in the mica. Mica grain size varies from about
0.04 mm to 0.1 mm over most of the rock. Local recrystallisation
to veins and patches of coarser mica (0.25-0.5 mm) has taken
place,

The pleochroic haloes surround zircon, or in some cases poasible

sphene. In one area the darkening of the mica is so intense that
the effect is that of & partly digested plece of the country rock.
Prom this zone irregqular trails of darkened mica extend for up to

5 mm.

Most of the rock 1s free of other impurities but isoclated grains
and clusters of anhedral quartz grains remain in places. The
raggedness of their margins suggesta that they have been attacked
by the mica. Irregular apatite grains up to 1 mm in diameter
occur in the cone area.
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The rock is cut, at a high angle to the 'foliation' by

veins of sparry calcite up to 0.7 mm wide. Emplacement

of these veins has followed all recrystallisation of .
mica.

This rock appears to be the product of metasocmatic activity
and all traces of the rock from which it has been formed are
loet, except for remmant quartz and apatite.

Sample P239/73: T8 30492

Location:
DD8 259.9.

Rock Nama;
Calc silicate hornfels.

Hand Speciment
A massive rock with irregularxrly banded alterations of fine
grained red and dark green material. The green is dominant.

Thin Section:
An optical estimate of the constituents gives the following:

.

Hornblende 10-15

Opaques 1

Quartz )

Feldspar 3 4550

Epidote 30

Diopseide 10

Sphene 1

Calcite/dolomite 2~3

Apatite Trace




This section shows irregular banding into dominantly green
and dominantly colourless areas.

The dominantly green areas have a blue grecen pleochroic
amphibole (hornblende) and a yellowish epidote as the main
minerals with smaller proportions of fresh feldspar and
colourless granular diopeide. The texture is that of an
intaerlocked mosaic of sutured or irregular grains. Grains
vary up to about 0.5 mm in Jdiameter.

In the colourless areas the main minerals are feldspar and
diopaide with lesser amounts of hornblende, opagques and
calcite. The texture is that of an interlocked hornfelsic
mosiac. The feldspar ie dominantly untwinned K~faldspar with
sowme grains showing microcline twinning. The grain size is
of the range 0.1-0.2 mm. Quartz is present with the feldspar
in some places and there are rare grains of sphene 0.1-0.2 mm

long.

Both varieties are cut by velns of epidote (with subordinatae
amphibole) but these velns are in turn cut by veins of calcite.
The latter contain rare opagues. Other opaques are distributed
through the rock.

FPor the most part pyroxene, hornblende and epidote appear to
coexist with little visible sign of reaction. A few grains
of pyroxene show partial replacement to amphibole. In places
the epldote of the veins gives way to amphibole. In places
epldote seems to replace part of the amphibole.

This appears to have been a calc silicate rock composed of
pyroxene, amphibole, feldspar and quartz which has been

veined with epidote and partly replaced by epidote. The last
event has been velning by calcite. Opaque minerals appear to
be related to calcite and to epidote more than to amphibole or

pyroxene.

BO00Z2




B00023

Sample P240/73: PSS 20810

Locations ' .
207 .21 - 207.30.

Rock Name:
Gold-coppex ore.

Hand Specimen:
park grey-green rock cut by an irregular vein of chalcopyxrite
and pyrite. .

Polished Saection:
An optical estimate of the constituents gives the following:

> 5 |
Chalcopyrite 85-90 L
Pyrite 10 i
Marcasite : 1=3 §
Ilmenite Trace
Rutile Trace . |
Gold Trace : i

The vein itself is 5 to 8 mm wide and quite massive, containing
very few non-opaque inclusions. It is comprised mainly of
chalcopyrite with a core of loosely aggregated, often highly
irregular grains of pyrite and marcasite.

The chalcopyrite is massive showing no obvious grain
boundaries within the vein itself, apart from a few variously
spaced, compound fractures which cut across the vein.

The pyrite appears to be supergene in origin. It has a

grainsize of 0.02 to 2 mn and the grains for the most part

are fairly irreqular possessing anhedral boundariesl i
Nevertheless, a few crystal faces do appear and some of the
smaller grains, particularly those less than about 0.2 mm

across have euhedral outlines. The surface of the pyrite
contains numerous irregular pits of varying sizes 0.002 to 0.2 mm
across and the immediately associated chalcopyrite contains

evan larger ounes.
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Mu,togoth.:ﬂthW.nlnﬂﬂamo:Mot
mm«mo.nswo.Zummmm

wvein., .

‘granzlar’ arsas almost completely f£{lled with firregularly
pitted to near frashoidal chalcopyrite up to 1 mm scross.

Within each of these pitted areas (hosted by massive chalcopyrite)
tha marcasite lamellme mre parallel but from area to area the '
orimntimo!thalmllunyw‘xtmtm.ﬂu.bo
said with reesomable certainty that these areas were once
pyrrhotite graine (which often oxidize to this rib textured
marcasite) , which have been subsequently oxidixed to marcasite
and sither subsequently or cocjointly, supergene chaloopyxite
mmwmmmmm«zumw

to almost framboddal sppesrance) . This is reascnable coasidering
that in supergens profiles,pyrrhotites oxidizes to secondary iron
disulphides well below the water table whereas chalcopyrite is
stable right up to the water table itsalf. It is also beligved
mtmmumtmuaMtumummu
and reprocipitation virtually in sita, although apart from the
pitted nature of this pyrite and the immediately surrounding
wumummumtmmmw
this,

Both chalcopyrite and pyrite have penctrated intergranular sitaee
away from the vein. They alsc occur as disseminated material
occurrii:. in a band about 1 cm wide each side of the massive
portion of the vein. The grains are highly irregular, interstitial,
and woet vary in size £from 0.05 to 1 ma. Again the pyrite is
probably secondary after pyrrhotite. Xt occurs as sxeletal,
almost weblike mosses up to 1 mn across and fine veinlets

penotrate surrounding non-opeque interstices.

Accegsory phases incluode {lmenite which appears az a fow small
equant grains mostly less than 0.1 mm in dizmater scattered
through the massive, disseminated and barren sections of the
Ore. Soma rutile is also present with a similar grain sisze and
shape but is mostly confined to the barren rock.

T™wo irregular greins of gold were cbserved included in a graim

of chalcopyrite in the disseminated zone. The grainsizes are 0,013
and G, 13 mm. The gold is a bright ysllow probably due to some
copper and/or eilvex im solid solutioa.
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Canclusion: ‘
num-mumwmxmdwu
mm&mmrmmmwmam

pyrxhotits to pyrite snd marcesits and minor (supergens) resobilf-
zation of the chamlcopyrite. :

Bawplo P241/73: PS 20011

Location:
220.07.

Rock Xawa: .
SopRer_ope.

Hand Specimen:
Dtrquomi:hgraytoalmctbhwkrockvithavob-nknuu
of massive to disseminated chalcopyritae.

Polished Section:
An optical estimate of the constituents gives the following:

.
Chalcopyrite 99
Pyrite Trace
Cobaltite Trace
Marcasita Trace
Ilmenite Trace
Rutila Traco
Loucoxena Trace
Molybdenite Trace
SEphalerite Trace

The chalcopyrite occurs as a web-like mass of irregular massive,
veined to disseminated matorial. Broed patches of near masgive
sulphide up to 2 om acroas. sieved with fine non-opaques
0.05 to 2 mm in dilameter,are cowmon. The cobaltite is presont
nostly as small masgive suhedral graine less than 0.05 mm

in diameter scattared through the non—opadque gangue and the
chalcopyrite. Minor marcasite with typical rib texture and
associated with pyrite i{s also present, baving formed by
suporgene roplacemant of pyrrhotite as descrided for P240/73.




Ilmenite is present as small anhedral grains less than

0.1 mm in Aiameter-usually hosted by the non-opague gangua,
and is partially altered to leucoxene. Rutile is the most
abundant titanium mineral. It is anhedral, prismatic (up
to 0.2 mm in length) and is dispersed through the non-
opaque gangue. :

- Molybdenita flakes leas than 0.1 mm long, 0.02 mm in thick~
ness occur as patches of scattered flakes in the non-opague
gangue matrix. '

Small irregqular inclusions of sphalerite less than 0.02 mm
acroas and containing exsolved blebs of chalcopyrite are
present in trace quantities through the chalcopyrite.

Conclusion:

This ore has probably been through the same genetic history
as that in P240/73.

BO0OQ2
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HOLE NO.  P.D.D. 11

TYPE OF HOLEI

DD826/73

.
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0-182m Rotary Percussion

82-426m Diamo
MACHINE NO 426-757.2m

O5RE SEafR AL 1ng 1500 oK1

DEFSBTMEST b MINEY  SUUTH AUSTR AL 18
PROJECT
PARABARANA COPPER PROSPECT - NORTH FLINDERS MINES LTD.

PLAY REEERENCE. 77.314 DATE COMMENCED 27/3/73 ; Boring S

) ASSLY REFERENCE AND152/74 DATE COMPLETED  29/3/73

Werei 6 eaThare Riasae/Th BNISBL/T4 MN260/74 onyy 6R goring services (0-182 ) T.darvis{182-757.2m)
£N1646/7¢  AN2315/74 AN2461774 oring Services (0-182m) T.larvis(182-757.

survey data

below CGOP.D:NATESAppmx_1075H/1325N LOGGED BY K, fvery

BEPTH 757.2m(2484.4ft) ELEVATION Approx,5125 ft (local arbitrary datum)
: Surveyed by t‘u:;ton Compass. Accurate survey not done.
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ervices 7}{?5 ;g; Dept. Mines

CORE RECOVERY LOG

LLG CF SR L WOLE

To’ INTERVAL | RECOVERY

LIT=5L0GICAL DES;CRIPTION

-
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Not logged - all awgen gneisses, stl:hfstose and amphibolitic rocks.
Bagged samples at 2 m fntervals are stored at S.A.D.M. Core shed,

Q@?REVIATIONS USED IN LOG

CA = .gore axis

Py ® pyrite

cp = chalcopyrite '

-

HOLE SURVEY DATA
(Tro Pari Readings) :

epth{m) Azimuth(hag)Inclination (%
150 162 59

234 82 154
263 84 152
320 80 163
A2 79 137
372 76 140
405 77 139
440 77 136
470 76 139
500 77 153
501 75 145
834 7 148
571 ;.5 141
612 141
681 71 138
748 70 . 183

Averge Azimath of hole 138° magnetic,
[4340 grid.

b inch diameter rotary-percussion
hole drilled by Boring Services and
5 inch casing run to 182m {600ft).
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HOLE NO ?,D.D, 11

BEPARTMENT ofF MINEX  SUUTH ALSTRALIA

PARABARANA PRQUJECT

Page 2 ot 24

s e i e
CORE WECOVERY LOG LOG OF DRt HOLE R IR
FROM |[ o INTERVAL | RECOGVERY § FPOM 10 LITHOLOGICAL DESCRIPTION REMARKS
182.5011|183.50*] 0.90m . 0.91m 182.60m 241.75m AUGEN GRANITE GNEISS (7Paragneiss) Crudely foliated salmon pink and grey augen
*Tag shéuld probably read 183,60m {599, 1fy 793.2ft gneiss of granitic composition. Pink K-feldspar augen and lenses 5-15mm wide
183.50m 134.50m 1.00m 0.88m x 1-5¢m long, gemerally lem x 2cm; mostly elongated (stretched?) into lenses, le P302/73
184.50m|185.35m 0.85m 6.72m some more equant s-shaped augen with “tails" elon?ated in direction of shearing | Pet. Samp 95 :
185.35m|189.30m 3.95m 3.56m stress. Pink augen and 'I:nses cu;lpc‘:sed of airn?s: ¢ of sga'll cr'y:tals. Auti;ens 185.54-185.68m
189.30m|191.35n 2.05m 1.83m and lenses enveloped by ribbons of {ight, whitis -grey, Tine grained granular
19?.35m 193.150 1.80m 1.65m quartz and 7feldspar matrix and streaked dark greenish black Zchloritic materfal Silggasg ?;;hég;s (fagmaletggﬁ/{:ngth
193.15m|195.55m 2.40m 2.19m with slickensided shear surfaces. Foliation defin by eiongation of pink g =337 s sam led within the
195.55m (198, 251 2.70m 2.40m feldspar lenses, varies from 259 to 35% to C.A.; 30° at top, 350 at 185.4 m, C{ CQre1|§1ece p
198.25m[199.30m 1.05m 0.87m 30° at 150 m and 198 o, 251 at 201 r 307 st zo_:a-zos m. :h;;‘at!(-fe'{ldsga: :.;‘e nterval).
[199.30m;200.15n 0.85m 0.85m augen-shaped rather than elongated lenses, supplementary foliation is defin .
£00.15m{201.80m 1.65m 1.67m by shear planes at approx. 208 to main elongation of augen; 55° to C.A. at Silggaggfﬁlﬁ;%iimﬂ:cAé:%I{l‘g:icore)
201.80m (202.90m 1.10m 0.91m 185.4m, 500 to C.A. or 20L-209m. Zone of well foliated gneiss with markedly .
202.90m (205.30m 2,.40m 2.35m thinner lenses at 222.3-222.5 m, at 25° tg C.A. Normal augen below 222.5m,
205, 30m [206.58n 1.28m 1.23m foliated at 250 to C.A.
[206. 58m [207 .45 C.87m 0.7%m .
207.45n 1207 .80m 0.35m 0.35m Planar shears, overaging 1/20 cm over upper section, with white and pale green
P07.80m {210.10m 2.30m 2.13m soft talcy clay coatings and some brick red (?hematitic) clay smears, vary from
210.10m [212.00m 1.50m 1.79m sub-parallel to 909 to C.A.; some shears also with pyrite cubes. Occasional
£12.00m {214.05m 2.05m 1.99m secondary vuggy quartz veins with trace pyrite. Two lcm-wide chloritic and
214.G5m (215, 10m 1.05m 0.92m brecciated shear zones at 185.7 and 185.97m containing pyrite bdlebs up to 7 mm
£15.10m{217.30m 2.20m 2.04m across. Brecclated zone from 226.7 t0228.0n - most strongly brecciated from
€17.30m|217.85m 0,55m 0.45m 227.3 to 227.4 m - small angular white and pink fragments in a dark greenish
el7.85m 218.60mf 0, 75m G.70m grey matrix.
£18.60m:220.50m I,90m 1.64m !
£20.50m 1221 .70m| 1.20m 1.1lm Occasional Targe (2-3 cm diam.) pink ovofds composed of a mosaic of whit{sh :
£21.70m [225.25m| 3, 55m 3.34m (with pale pink tinge or staining) crystals - 1-2m diam. with interstitfal !
£25.25m |228.00m| 2.75m 2.59m bright salmon pink Zhemat{itic materfal which appears to have discoloured the ;
£28.00m (230, 00m| 2. 00m 1.87m white crystals. Most ovoids also contain several dark greenish black, irregular-
P30.00m i231.90m| 1. %0m 1.74m shaped patches of chlorite and/or biot{te from 1-Smm across. These ovoids
£31.90m {233.45m| 1.55m 1.38m become more frequent just below breccia zone where isolated dark greenish black
£33,45m (234.85m| 1.40m 1.29m fragments alse accur near the oveld. Occasional ovoids rimmed with brick red i
£34.85m 1237.30m| 2.45m 2.29m thematitic materfal 1-2 mm thick e.g. at 235.1m; some mantléed with thicker rims
B37.30m (237.900|'C. 60m 0.48m {>2mm) of pink feldspar and separated from inner portion by a dark greenmish thin
£37.90m |238.75x{ 0.85m 0.7%m 4 Tblotitic zone-rapakivi-like texturs,
£38.750 239,10 {0.35m 0.27m .
£39.10m (241.15 :2,05m 1.80m Below 229.5m rock very fractured and more weathered looking with greenish clay and)
) brick red thematitic c¢lay smears aleng fracture surfaces.

Rock less folfated im "pebbiy" zones especially from approx. 234-236m. Foliation |

more prominent &t approx. 238.5m - 309 to C.A.

Very strongly hematitic, broken rock from 240,2t0241.2 m -some black shiny

specularite.
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¢41.15m}244.15n 3.00m |2.80m  [241.75m|263.550 CHLORITIC AUGEN SYENITE GNEISS. Crudely banded, well foliated pink and dark gre+511icdte Analysis Sample A536/74
bag 247 » 793.274864.7ft| augen gneiss. Interstitial material between pink K-feldspar dark greenish, Fine 243.37-258.00m  (2.00m total length

-15m -1 -85m | 2.74m grained chlorite {or chloritized biotitelnote absence of light grey quartz of core pieces sampled within the
ribbons associa®d with chleritic matrix in rock above. interval).
Texture more erratfc than rock above breccia zone at 226.7m, and s-shaped lenses [ Silicate Analysis Sampie A1425/73
less obvious-most of pink feldspar being irregular-shaped elongate lenses. 249.92m  (Zem-thick disc of HQ core
Mantled oveids more obvious in lower half of unit. Moderate epidote as small
augen and elongated lenses.
Sheared sharp contact at tep of unit, Core becomes fresher Tooking than above
and more Tntact with Tess fracturing (1/20-40cm). Very little hematitic clay.
Core pitted over upper half of unit.
247.10m (250.10m 3.00m | 2.7%m Foliation 30-35° to C.A. over upper portion of unit. Chloritic shear ;dne 1-2¢m Pet. Sample P303/73 248.71-245.89m
thick at 246.65m. - 10 to 1% cm-wide zone at 249.7m of very thinly laminated
250.10m {253.25n 3.15m |2.94m (apprex. 2mm}, very chloritic rock with some smali folds and crinkles in Pet. Sample F74/74 251.2m
]am'fnationg - foliation corformable with coarser augen gneiss abeve and below at
©53.25m |256.28m( 3.03m {2.%2m approx. 30° to C.A. 20em zéne at 253.25m where foliation parazilel to C.A. and |
F56.28m |257.70m 1.42m ;1.41m folded at top and bottom of zone. Strongly chleritic shear zones - dark green ;
£57.70m |258.90m 1.20m {1.10m s0ft rock with angular pink feldspar fragments - from 255.9-256.28m, 258.2-258.3n!
258, 90m (259.25m| 0,35m  (0.27m and 258.7-258.9m. Light grey, puggy clay shear zone from 259.0-259.25m. r:
£59.25m:260.05m| 0.80m |0.70m 259.25-263.55m: brick red, s1ightly chloritic augen gneiss similar to above but !
260, 05m ?93.10m 3.05m |2.68m considerably less {nterstitial chlorite. Core very broken over upper 40cm, !
- becoming less broken towarcs base, Gradational over basal 10cm to more inter- |
titi tri 241.75m. !
gggég 563.95m .85 lo.77m stitfal grey quartzose matrix as above 7 i
: 65.80m| 1.85m |1.69m  kg3.55m |287.90n AUGEN GRANITE GNEISS. Similar to beginning of cored section some epidotic augen |
£65.80m 1266.80m 1.00m {0.92n  |eq.7rt|944.6F from 268.5-270.2m From 27C.2m occasional blebs and equant patches of dark green-|
P66.80m [260. 15m . 2.36m 12.18n ish grey chlorftic rock up to lom across - more prevalent at top and bottom of
£e9.15m 1271.20m| 2,05m {1.81m 40cm-zone  from 271.45-271.85m in which pink augen content conspicuously less
B71.20m [273.60m 2.40m }2.38m and quartz content (»40%) greater than normal granite gneiss (metamorphic shearind
stresses appear to be greatler than those which formed augen gneiss fabric):
similar zone from 272.4-27..55m with pink augen-rich 10cm-wide zone immediately
below.
272.55m:pale greenish, chloritic, ?epidotic, Zcalc-silicate band 3cm wide, Pet. Sample P306/73 272.52-272.6%m
conformable with gneissfc foliation at 709 to C.A. Dark greenish-grey chioritic
7cm wide band {mmediately Lelow, with 2 1-2cm wide conformable irregular quartz |
band 1n centre; sulphide blebs (mostly pyrite) just Below quartz band. i
)
i
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276.35m| 276. 0.53m 0.42m Moderately brecciated zone from 274.9-281.2m - most strongly brecciated near top
276.88m 278,783 1.90m *G.41m with some brecciated zones in lower portion. Larger than normal irregular quartz
*Core Lbss 27700-278,48m | patches up to 2cm acrgss at 280.4m. Quartz content variable. Zone of syenite
278.78m 279.200 0.42m 0.30m | composition fram 275.65-277.00m - gradational 10cm-wide contact zane at top, no

HOLE NO P.D.D. 11 PARABARANA PROJECT Lo Page £ o 28
CORE RECQVERY LOG LG CF DRI mipt
FROM ™ INTERVAL | RECOVERY FRAOM ki) i LITHOLOOICAL DESCP-PT:ON T REHARK;_ )
' Gnefssic foliation 35° to C.A. at 264.3m, 45° at 269.8m, 70° at 272.8m 607 at
| 274.4m.
i
i

273.5% 276.354 2.75m 2.46m
8l

279.20m| 282,15y 2,95m 2:83m i quartz over upper 40cm and 1-2% quartz over basal $0cm.

281.2-287.im: Mere pink feldspar than above. Some zones distinctly more "pebbly Pet. Sample P304/73

282.15m} 285, 0 2.85m | 2.75m ! = f.e. with round (one perfecti circular) pink feldspars, especially at about 282.69-282.88m
| 282.8m (see Pet. Sample P304/73§ where some round feldspars mantled with pale
285.00m| 285.8 0.85m | 0.83m | yellow-green ?epidote or clay mineral. Zope slightly epidotic throughout. Also $1licate Analysis Sample A537/74
[ some pink ovoid feldspars mantled with pink feldspar which has been streaked out 281.27-285.63m (1.05n total length
! in the direction of go}iat1on. Foliation crude; thar above - about 55° to!C.A. of core gieces sampled within the
+ throughout. Zone fairly pyritic - mostly in chloritic shear zones - note arge interval),
285.85m| 286. 901 1.05m | 0.93m i pyrite blebs and shear at .exm,  Green and brick red thematitic clay-filled
! sEears every 10-15cm at varfous angles to C.A., generally 259-76°.

: 287.1-287.9m Brecciated zone, especially upper and lower 10cm portions (see Pet. Pet. Sample P305/73
« Sampie P305/73 from centre of zone). 287.39-287 .52m

286.90m 291.00J 4.10m | 2.98m({?) £87 90m 30230m; AUGEN GRANITE GNEISS INTERBANDED WITH SYENITE GNEISS. Gradational over 287.9- : S9licate Analysis Sample A1426/73
?44.6ft 993.8f¢ 288.1m from augen granite gneiss of unit above to Tinely laminated, well 287.37m (2em-thick disc of
: foliated, chloritic syenite gneiss with <10% grey interstitial quartzose tamellae.} HQ core).

: Laminae of discontinuous and irregular lenses of pink feldspar, 2-3mm thick, and
a dark green chloritic matrix - 55° tg C_A. Gradational zone at top strong)
g¥rit1c. Coarser lenses over centre of syenitic zone at approx. 288.7m; also
microfautted with throws of up to lcm.

Chloritic, brecciated contact at 288.7m with thinly laminated, slightly augen, :
i granite gneiss with interstitial, pale whitish grey, quartzose lamellae (or
“ribbons) intermixed in a. chloritic matrix.

. A 5mn quartz band at 289.3%m conformable with feliation at approx. 50° to C.A.

—

Followed by approx. 2pcm- wide zone of thinly laminated, scft ?tepidotic (or clayel
feldspar, pink feldspar and dark grey crinkled lamellae. Grades over basal 10em
£91.00m 293.50m| 2.50m 2.34m . back inte typical“quartzose” augen granite gneiss at 289.6m. "Pebbly* from .
291.45-291.55m with thicker quartz Jenses up to 2em wide, Foliation 50% t¢ C.A.
Chloritic, brecciated shear zone at 294m - aAPprox. lhem wide.

£93.50m 1294.30m| 0.80m 0.70m Grades to chloritic, syenitic (<10% quartz) zone at 294.6m very contorted and no
J foltation.

e e VI
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342.7

"Pebbly” or "conglomeratic" mnes occur particularly below quartz blow - contain
more equant, roynd {some stretched or elongated), pink 2clasts compased of a
mosaic of quartz and feldspar graing, with occasional angular mafic fragments.
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COHE RECOVERY LOG WO 67 SR mii
FROM c INTERVAL | RECOVERY FROM 10 L TRLLOGILAL DESCR PTICN REMARKS
Fram 295.0-295.7m grades back to "quartzose" augen granite gneiss as above
294, 6m.
Green clay-filied shears every 20-40cm from top of unit,
294.30m 297.25  2.95m 2.82m From 295.7m generally thinly laminated chloritic gneiss with zones containing Silicate Analysis Sample AS538/74
minor 1nterst3t1a1 quartzose material within the chloritic matrix; well foliated {299.59-299.96m and 300.85-301.68m.
297.25m 299.201  1.95m 1.94m at approx. 45° to C.A. Very contorted blebs with no foliation and brecciated in {92em total length of core pieces
299.20m 302.27  3.07m 2.95 gart from 298,9-301.25m. Thence thinly foliated as above and s1ightly brecciatedJsampled within the two intervals).
trongly chloritic shears from 301,1-301.6m.
5am quartz .band at 301.7m -~ 50° to C.A. {Pet. Sample P75/74 299.86m
Silicate Analysis Sample A539/74
302.27m 303,150  0.88m 0.88m Quartz segregation sub-parallel to C.A. cross cutting gnefssic foliation from 300.12-300.7% {67cm)
302.5-302.9 ?abng one side of core).
Pet, Sample P76/74 300.16m
303.15m 303.850 0.70m 0.60m f302. 46.00m| AUGEN GRANITE GNEISS. Gradational from above unit to typical “quartzose" pink-
303.85m 3052 l.40m)  1.32m p93.8ft 1135.2f% feldspar augen granite gneiss as at top of cored section - Foljation gradually  |Hand Specimen 302.62-302.73m
305.25m 308.3 3.10m 2.97m steepens from approx. 45° to C.A. just below quartz blow to 40” at 308m to 35 ;
308.350 309.8 1.50m( 1.35m from about 313m and 309 from about 324m.
309. 851 310.7 0.90m 0.89m ‘
310.75q4 312.3 1.55m: 1.47m Shear zone from 323.2-323.tm. Brectiated granitic blocks several cm across with
312.30n 314.5 2,20m|  2.09m thin dark grey band, a few mm thick, on upper surfaces. Shear zone fiTled with  ‘Hand Specimen 323.16-323.45
314.50m 317.2 2.70m 2.48m white calcitic vein filling (7scapolite). ‘
317.20m 317.8 0. 60m 0.55m
'317.80m 320.9 3.10m;  2.90m Pink oveids at 325.4m mantled with black biotitic or chloritic material.
320,90m 321.8 0. %0m 0.85m )
32]1.30a 323.9 2.15m 1.96m Rock fairly uniform in composition and texture to base of unit. )
323.95q 326.8 2.85m 2.82m :
326.80m 328.6 1.80m 1.62m Occastonal chleritic brecciated shear zones <Scm thick (e.g. 331.7m) and :
328.60m 330,3 1.76m{  1.69m moderate clay-filled fractures or shears - thickest being 2.5cm at 334.95m, 60° ]
:330.35m 331.8 1.50m| 1.43m to C.A. - several thinner cnes down to 336.7m. ;
1'331.85m 332.9 1.10m 1.08m ;
332.95n 335.3 2.35m 2.28m 311ghtly epidotic in patches, notably at 303.85m, 307.3m, 318-319m and 334.6- {Hand Speciman 335,05-335.18m.
335.30m 336.7 1.40m 1.3lm 336.8m. :
336.70m 338.8 2.30m 1.92m {
338.80n 340.4 1.60m 1,55m ¢ Quartz blow at approx. 339.0-339.3m. Contacts not sharr as for quartz blow at
340.400 342.7 2.35m 2.00m 302.6m - 1-2 cm wide border zone of quartz with very thin lamellae of country
’ ’ ) ' rock paraliel to contact.
343,5 0.80m 0.67m
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343.55J 344_40m 0.85m 0.75m Chloritic and clayey (some with minor calcite) shears - I/metre or less {e.q.
344,400 345.40m 1.00m 0.81Im at 243.5m) - and numerous joints - 1/10-20cm, e.g. at 344.2-345.(m set of
parallel joints (1/5-10cm, 40° to C.A.) at right angles to foliation (258 to C.A.p
Core very broken from 344.0-344_2m. Hand specimen 347,.21-347.40m
. Silicate Analysis sample AS40/74
B45.40m 346.10m 0.70m G-63m" §346 00m| 36330m "PEBBLY" AUGEN GRANITE GNEISS - Quartz content variable - syenitic composition in} 346.62-359.00m (1.36m total length
346.10m [348.70n[ 2.60m 2.40m [U35.2f01920f4 part. Quartz content in matrix between pink lenses decreases from about 346m {no | of core pieces sampled over interval
sharp boundary) and is minor from 347.15-347.50m where rock consists of >80% very
streaked out pink laminae (no augen) composed of a mosaic of granular quartz and
fe]ds€ar crystats, with very thin (1.2mm§, discontiruous, dark green chloritic
interlameliae and minor quartz (<10%).
Proportion of pink components (zugen, lenses and "pebbles”) slightly more aver
most of unit than above 34&m - 60% c.f. 50% above. (although overal both units
are very stmilar).. .
Many rounded "pebbles" of granitic rock - quartz & feldspar & minor mafic frag- Pet. Sample P545/73 350,0m
ments. : Hand Spec. 353.28-353.55m
B48.70m [351.75m 3.05m 2.84m Grades to a more quartz-rich zone from about 351.7m with chleritic mafic clots
B51.75m |352.60m| 0.85m 0.78m up to lem daim. scattered throughout. From 353.30-353.55m rock is very quartz
352.60m i353,75m{ 1.15m 0.96m rich and thinly laminated.
B53.75m i356.10m 2.35m 2.18m Below 353.55m quartz content decreases slightly and pink components increase -
at apprex. 354m rock similar to that above more quartz rich zone. Particularly ] Hand specimen 359.87-360.00m
"conglomeratic" with large sub-round “pebbTes” up to Scm long near base {e.g. at
360mg. Comment: "Conglomeratic" texture may
result from K-feldspars, which have
356.10m [357.15m  1.0%m 1.04m Rock very broken over quartz-rich interval (except for finely laminated zone) andj not deformed plastically to form the
357.15m (358.65m| 1.50m 1.27m from 356.6m to base of unit - also very fractured with calcerous clayey smears, augen texture as at the top of cored
! and very well jointed. I section, but, under a more brittie
ﬁ stress regime, have efther retained
358.65m 360.15m/ 1.50m 1.48m 360.80-363,.30m: matrix more quartzose. Strongly sheared and fractured especially their original ovoidal (rapikivi?)
360.15m 361.70m| 1.55m | 1.48m above 361.70m with hematitic clay and chlorite on shear surfaces. B8recciated oves shape with some brittle rupturing,
PEl.70m 1363.80m 2.10m | 2.07m . upper 40cm and moderate calcite matrix and veining with occasional pyrite seivages# or where the maximum tenancity of the
also occasional pale green epiaotic grains up to lcm diameter, ovotds is exceded, have been tom-
' ~pletely ruptured, granulated and
1 sheared out in to ribbons.
| |
L _ 3
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363.80m}365.20m 1.40m 1.34m §363.30m| 364.50n EQUIGRANULAR ?GRANITIC ROCK ar COARSE GRAINED ?ARKOSIC ROCX. Brick-reddish Pet. Sample P596/73 364.9m
P .0ft) IF .24 coloured grains 1-2mm diam. in a dark-green chloritic matrix - some grains pale | Silicate Analysis Sample A1427/73
greenish ?epidotic from 364.00-364.20m, Massive - not foliated. Sharp upper 364.55m (2cm - thick disc of HQ core)
contact with strongly brecciated {internally*) zone over upper £5¢m. decreasing - -
below to 364.6p - fragments several cms across with a green chloritic and i Comment:rock has rewelded into a
Tepidotfc matrix and moderate calcite from 363.4-363.8m. Minor quartz veining | coherent rock - i.e. brecciation
and quartz fragments (similar to quartz blows above) some with hematitically { appears to have formed towards the
stzined margins. first major dynamic metamorphic
event and is not a post-carpentarian
Basal 30cm not brecciated and more of a rusty red brown colour, and a faint, event as s most of other britie un-
fine foliatfon becomes more apparent - grades back to augen granite gneiss over rewelded brecciation.
approx. 2-3cm.
365.20m) 367.3 2.15m 1.97m '364.90m873,15m | AUGEN GRANITE GNEISS. Quartzose matrix as above 363.3m, becoming more quartzose |
367.35m{ 371.7 *4,35m 4.16m (11972F) 2243ft | towards base. Occasional ovoid'pebbles". MNumerous hematitic and/or chloritic
*Tag mizsing ay core barL'e'l only clay shears below 368m.
3m leng
371.70m| 373.0 1.35m 1.27m 1373.15m376.30m | GRANITIC ROCK - unfolfated, coarse grained rock with sharp upper and lower
373.05m 373.6 0.60m 0.55m |12243ft123467t | contacts. Rock consists of $0% pink componenets which are composed of a mosaic |
373. 65! 3743 6.70m 0. 56m of irregular pink ?feldspars {0.5-1m diam.) and smaller quartzes with minar 1
374.35m| 372.7 0.35m 0.37m " interstitial mafic (7chloritic) material. Two zones of foliated augen grgnite 4
374.70ml 376. 30 1. 6am 1.49m gneiss from 373.65-373.9m (core very broken) and 374.50-376.0 (contact 10° to 1
: : - ‘ C.A.} - strongly brecciated zone from 374.50-374.75m with abundant calcite !
’ stockwork.
Basal 30cm even grained granitic rock with a very coarse grained sandstone
texture {grain size 1-2mm) - quartz, feldspar and mafics in approximately equal
proportions. Quartzite band on edge of core near base.
376.30m| 377.2 0.95m 0.86m -
377.25ml 378.9 1.70m 1.6ln | iggiﬁa;ltgga‘i?: AUGEN GRANITE GNEISS - as for above 373.15m .
378.95m| 379.7 0.80m 0.7%m | “Conglemeratic" over upper 3m, becoming generally more finely foliated below with
379,75m| 380.5 0.80m 0.72m occastonal “conglomeratic" zones. Zone of generally very finely foidated rock
380.55m| 381.9 1.35m 1.17m - from 400-408m. Whitish grey quartzitic patches up to 5cm across at 397-408m.
381.90m| 382.7 0.85m 0.76m Larger quartz zones up to 10cm across at 407.3m and 407.5m - margins finely
382.75m| 383.2 0.45m 0,39 Taminated with country rock. Rock brecciated at upper quartz contact at 407.3m -
383.20m| 383.7 0. 50m 0.41m with granular pyrite fragments up to S5mm dfam.
383.70m| 384.6 Q.95m 0.77m
384.65m( 386.3 1.65n 1.45m Rock becomes progressively more brecciated towards base from below quartz patches.,
386.30m|387.5 1.25m 1.18q with chloritic matrix and clay csated shear surfaces.
387.55m) 388.1 0.60m 0.56m
38B.15m 390.0 1.90m 1.72m Massive pyrite vein, lem thick, with thin {imm) quartz selvages at 413.10m, A |
350.05m) 391.1 1.05m 0.93m clear quartz bleb, 2cm in diam., with purple ?fluorite and some pyrite crystals at!
391.10m{ 391.5 0.40m | O0.28m 413.20m. Pyrite-coated shears at 412.60m. H
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391.50m 392,054 0.55m| 0.40m Core over unit generally very sheared and broken - 50% of core broken into small
392.05m 393.0 0.95m} 0.79m fragments 1n upper half and  50% broken in lower half - completely sheared and
393.00m 393. 65 0.55m| 0.5lm broken from 4C1-407m with abundant clay smears. .
393.651 394.3 0.10m| 0.55m :
394,35 394.9 0.55m| 0.36m [418S50m B27.35m|SHEAR ZONE Strongly brecciated, light grey rock with small (<3mm - diam.} pink Reller bit used from 419.65-426m -
394.90n 395.8 0.90m{ 0.77m [13731ft14021ft|{feldspar and white quartz fragments scattered throughout & Tight greenish grey no core recovered.
395,80m 396.1 0.30m| 0.20m fine-grained crushed matrix. Less brecciated from 426.4m - i.e. mostly brecciatediCored NG from 426m
396.10m 396.5 0.45n| 0.40m quartzitic gneissic rock with very little grey crushed matrix. Pyrite grains on |JCore loss from 426.95-427 .09m
356.55m 397,3 0.80n| 0.52m shear surfaces near base.
397.35m 397.7 0.40m | 0.26m
397.75m 398.5 0.75m | 0.55m -f42735m P31.20m|GRANITE GNEISS Thinly folfated {crudely), pink and light grey quartzitic granite
398.50m 399.5 1.05m | 0.93m jl14021FHl4148ftigneiss - foliae 2-3mm thick, 45° to C.A. Brecciated shear zones with greenish
399, 55m 400. 4 0.85m{ 0.80m Tehloritic matrix from 427.95-429.70m. Foliated as above from 429.7-429.9m.
400.40m 401.2 0.80m! 0.63m Below 429.5m fo]Aation distorted and brecciated in part with a 2cm-wide granulateg
401.20m 401. 60m  0.40m} 0.3Im shear zone at 90° to foliation at approx. 430.4m. ‘
401.60 | 404,00 2.40p | *0.95m
*im core loss from 401.92 -402.9311L13L20m H31.85m|CHLORITIC GRANITIC ROCK Mottled, salmon pink and dark green rock - large irreguiad
404,000 404.5 0.55m| 0.43m [14148ftl4169ft shaped pink patches up to 2¢m diam. (75% of rock) in a dark green chioritic matrix
404.55m 4G5.7 1.15m | 0.6lm with rare, small, light grey quartzitic patches. Strongly brecciated at upper and
405.70m 406.4 0.70m | 0.67m lower contacts.
406.40m| 406.7 0.35m{ 0.24m
405_75mi 407 .8 1.05m{ 0.94m (43185m 870.55m GRANITE GNEISS - sheared and brecciated as immediately above 431.20m. Moderately
407.80m 408.2 0.45m | 0,45m [141697H}15439Ft brecciated with chloritic matrix between fragments and in shears. Slightly less
408,251 408.7 C.45m | 0.42m | brecciated from about 442.2-445.7m ~ foliation approx. 60° to C.A. Moderately
408.70m 409.5 0.80m | 0.63m brecciated from 445.7-458.7m - suiphides !g!ritei and some calcareous clay !
409.50m 409.9 Q.40mt 0.29m fractures, e.g. 453.2m. ChloriTe biebs throughout moderately brecciated zomes. i
403.9011 410.2 0.30m| 0.25m Core very broken with numerous calcite veins from 433.8-458.7m, ;
410.20m 410.65)  0.45m | 0.36m Less brecciated from 458.7-467.5m althou '
407, gh frequent faults or shears with some ]

:%?ggﬁ: ﬁ%g éga ggg"n brecciation adjgcent to shears. Less calcite vein filling than above. Crude J

’ ) ) ) i WAL i th t . ]
1412.40m 4131 0.70m | 063 foliation at 60%° to C.A. Core more intact with unbroken lengths up to S0cm :
413.10m 414.0 0.95m | 0.85m Core very broken and rock sheared and brecciated from 467.5-470.3m. Also more :
414.05m| 414.3 0.25m| 0.2lm calcareous clay vein fillings. - many containing breccia fragments.
414.30m 414.5 0.25m | 0.13m . J
414.55m} 414.7 0.20m | 0.08m 447055m B79,30m|GRANITE GNEISS - “pebbly" - Llotchy feldspar granite gneiss, brecciated and 3
414.75m 415.5 0.80m | 0.73m [15439ftR5726Ft|sheared in part. i
ﬁggg;nl ﬁggs ,}égg *iggmn 47]0.55-470.7%.very thinly foliated, strong red feldspar zone with very little 1

. - . . hlorite and quartz. ‘
415.65n[426.0 6.35m | ** ¢ ]
* 73 om core loss 470.75-471m quartz and feldspar lenses very elongated (streaked out) and wavy 'I
‘** See +emarks olumn {folded). ;
426.00m;426.6 0.60m | 0.47m 471-475 :
! - pink feldspars become blotchy (irregular shaped) and slightly elongated, 5
|426.80my427 -4 0.80m 1*0'44’" defining a crude foliatfon - 50% to C.A. at 273.8m. Core general Ty less fractured,’

6000090
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427.40mi428.50d 1.10m | C.9m although very broken and trecciated with chloritic shears from 472.3-473.0m.
428.50m! 430.2 1.70m [ 1.68m

Chloritic blotches and streaks occur within quartzitic
430.20m! 430.5 0.30m; 0.18m

430.50m| 431.9 1.40m | 1.24m
431.90mP432.2 0.30m{j?)1. L7m
432.20mP433.8 1.60m om

433.80ml434_6 0.80m | 0.5m ' Below 475.85m becomes richer in pink feldspar and very thinly foliated as at top !
434.60m 436.0 1.40m| 1.27m of unit. Chlorite in cross fractures and a feathered shear structure at 476.4m.
436.00m 436.3 0.33m| ¢.25m A thin {lem) quartzitic band with occasional black mafic grains scattered

436.33mf 436.6 0.32m} 0.3Im thraughout -at 476.6m - at 3CY to C.A. and cuts across foliation at 60 to C.A.
436, 65m 437.7 1.10m| 0.91m

437.75m 438.1 0.40m{ 0.25m -
438.15m 439.130  0.98m| 0.%0m
439.13n| 440.60f  1.47m{ 0.98m
440.60m 440.9 0.30m| 0..8m
§40.90m 441.2 0.30m| 0.23m
441.20m 441.4 0.20m{ 0.13m
441_40m 4420 0.05m| 0.47m
442.05m 442.6 0.60m| 0.49m R7930m }508.85q
842 ,65m 442.9 0.25m| 0.06m N5726fti16645¢t]
442.90m] 443.3 0.40m| 0.21m
443.30m 444.0 0.75m| 0.64m
444,05n 445.0 0.95m| 0.7¢m |
445.00m 446.450  1.45m{ E.25m ;
446.45m 447.5 1.05m| 0.82m :
447_50m 447.8 0.35m| 0.20m ‘ ' :
447 851 448.75!  0.90m| 0.48m : : |
448,751 449.8 1.10m! 0.55m ‘ .
449 .85m 450.2 0.35m! 0.26m

450.20m 451.1 G.90m| 0.68m
451.10n 452.6 1.50m! 1-30m
452 .50m 453.8 1.20m| 1.19m
453.80n 454.55n- 0.75m[ 0.64m
454 .55 455.9 1.35mf 1.29m
455,904 457.43p 1.53m| 1.50m
457.43n 458.3 0.37m| 0.80m
458,300 459.1 0.80m| 0.76m
459.10m 459.90m 0.80m| 0.80m
459.90m 461.90m  2.00m{ 1.%m
461.900 463.1 1.20m! 1.14m
463.10q 464.00fh  0.90m; 0.87m ‘
464.00n 466.50l 2.50m| 2.46m 3
4 468.10m  1.60mj 1.5Im

matrix throughout section. |

475.0-475.85n becomes more “conglomeratic® - "pebbies” generally well fractured
and slightly brecciated. Sheared and brecciated from 475.6-475.B5m.

Grades to more gneissic rock with more quartzose matrix from about 476.8m, and
becomes more fractured and moderately brecciated. Chloritic angular fragments andj
Trregular shaped quartzitic patches and bands cutting across foliation throughout.

Finely brecciated and very chloritic from 477.85-478.1m and 478.8-479.3m -
feliation at 309 to C.A :

AUGEN GRANITE GNEISS - similar to near top of hele.
C.A. (ceasional rounded "pebbles" up
chlaritic fragments throughout.

Well foliated 25°-30% to |
to 2.5cm diam. containing small angular

498.75m - a 3mm quartz vein parallel to foliation at approx. 23° to C.A.

66.5 . . ]
L 466.100 468,50m  0.40m *0.23m :

070003
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No core from 468.33-468.50m 1 T TN dhare en t quartz vein fr bb1y"
~403L arp change a quart.z vein from "pebb ¥ gneiss with very 11tt1e ch]or:te matmx

1128 50m! 4223803 4eg'§gnm *0-16n over preceding 25cm, to more thinly foliated augen gneiss with more chloritic
. 0 COI"E4 -468. ’ matrix as above 498.5m, and with only rare pebbies. Foliation increases from 25°
423 ggm 423 éom g-ga g-ég: to C.A. at 501m to 30° below 502.3m. S1ighly "pebbly"™ from 503.9 - 504m.
1469.60m: 471.3 1.70m | 1.63m {a} Occasfonal moderately brecciated zone and/or (b) stron 5 :
. giy chloritic shear zone§-S0lm  502m im 594 2 /10 :
3;% ggﬂn :;:2; g% éia éégmm (a) 481.6m, 483.1-483.3m, 485.5m, 501.9-502m (with trace pyrite); 1643.8ft1647 . 1713.3ft" !
HE .474 o gl ¥ 6a (b} 487.2m, 489.5m, 491.C-491.15m, 458.8m, £96.1m, 498.2m in shear at 20° to C.A.Augen gneiss with pyrite. !
1472 Oﬂm 789 l-_m“1 1‘58;1!-" - nete gther thin shears throughout core at various angies to C.A. not :
oy 755mm 377 ! %.45'“ i recoidgd approx. 1 per m) and 500.9m (also s1fghtly brecciated with sparse
b . rite
ﬁg ggmmlgfls g HBSmm %gm (a} + (b) 488.1-488.2m, 504,1-504.65m, £04.8-505.1m. Slight]ychloritic shears and:
461,53} 483.3 1 som D e ! 51ight brecciation from 502, 6502.85m and 503,65-503.90m. Minor calcareoys
W33, 35ml 484.6 1.25m 1.17m ; ctayey coatings in some shear zones {very calcareous clay-rich 10cm zone i
h Gan!lt&s . 1.05m 1-03 : i at 497.4m) and occasional rounded feldspars in shear zones mantled with ‘
1424 . +03m 4 chlorite. Occasional thin calcite veins out across all pther structures

5 65m1487 0 1.35m 1.23m"§ - last event.

1487.00m: 439.4 2.45m | 2.40m |

gg ig‘w:g? % ?ggmm ggé"‘ _ 501,1-506.65m chioritic shear zone. Dark green chloritic breccia to 503.3m - sma) h

14920 o 5om O'SOmm" ¢hloritic rock fragments inachlorite and minor clay matrix - moderate pyrite

91.10m 4%3 3 “aon "3 ¥ veining, Core loss from L05,3-505.65m. Thence strongly chleritised ang i

\33% gg i9 20 %g&n 115‘{: brecciated country rock to 506.65m.

e

495.20m! 496.600  1.40m 1.30m

506.65-508. 85m g
a6 6om:497 . 7on  1.10m 1.07m granitic greissic rock as above 505.1m but more thinly foliated.

am e AR e me fa

: ) Ho "pebbles", and augens very stretched. Siighly more chloritic matrix -
jggggml:gg g égg‘:l ég;ﬁ : gﬁd:a%iog to moredfine'ly foliated and chleritic over basal half. Fractured and

. : . . . H t t
195 9(}11.503 g lggm gga, ghtly brecciated over upper half, decreasing away from shear zone above. ! ] ;
500.90m: 50 1.35m . 503.30m 522.30m GRANITIC ROCK - chleritic siliceous, moderately sheared. Gradational contact from $heared, slightly chléritic siliceous |
502 . 25m‘503 5 1.25m | 1.25m [1gag5fe|17137ft 508.6-509.27. Rock pinkish and greyish green. $ram‘tic' mE. 4 s
503.50m!504.10m  C.60m { 0.52m 50lm¢ Sllm  Im )95 &8 /5 |
504_10m:504.6 g ggm ggéﬂm : Sheared and brecciated in part with greyish-green chloritic vein stockworks in i6733ft 16765Ft 3.3ft)
504 .65m|505.0 m O upper parts and strangly chloritic, very crudely foliated in other parts, 1513, 8m Pet. Sample PEB3/73
505.00m|505. 6 0.55m | *0.21m ‘ 1685581 '
*Core T¢ss 505.21-505. GST Patch of quartz 5em across at 509.6m and thin quartz bands at 511.05m & 516.5m. 513m 514m  Im }996 2 s
505. 65m:507., 2 1.55m | Ll.47m - . 6832ft 16864Ft 3.3ft]
507 . 20m| 508. 2 ;?g’“ﬂ ggé:“ Strongly ch18r1t'lc and brecciated from 512.9-514.1m with quartzitic band, 3.5cm TQuartz rich rock ‘
508.25m1511.3 3 8em | 0.8 thick and 45" to C.A. at 513.8w. Thinly foliated (30 to C.A.} pinkish gneissic 519m s20m  1m 997 | 5 s
511.35m;512.2 . . zones between chloritic breccia zones at irregular intervals throughout rest of m .
512.20m!512.7 0.50m { 0.48m unit. Rock slightly less siliceous below about 516.5m and grades over followin 17028t 1706.1753.3t]
512.70m;516.7 4.00m 3.90m metre to moderately brecciated strongly feldspathic rock atgbase ° ] Moderately quartz-rich granitic gne1ss
=16.70m| 518. 2 1.50m lg&n : ¥ P : jwith strong quartz-rich zone over
18.20m 521.1 2.95m 1 2. jbasal 30cm (80% quartz).
221, 15m] 523 523 1 3. 00m 1.94m Rock very hard and compacl - core moderately intact. H

e e e e e e e o e s P R S . e e e e

IT000D



=i vy PLDLDL 11

£
——=

523.15 525.F

525.55 $27.80m

527.8m529. 10m
529. 10531 . 80m
531.80n532.65n
§32. 65M533. 60m

533. 60m535. 10m

535.10{&53570511

536.05m536. 65m
536.65m537.00m

£38. 60mp40. 50m
540, 50m542 10m

644.20m544 , 65n
544.65m545. 50m

537.00mE38. 60m

42.10mb44.20m

b45.50m547, 20m |

1

2.25m

1.30m
2.70m
0.85m
0.95m

1.50m

0.95m

0.60m
0.35n

1.60m

1.90m
1-60

0.45m
1.70m

RECC-E~7 "

FfOrA 10

LAY I

PARZ BARANA . .0t .7

MEINES ey e

LENg. et

1.24m.
2.56m

1.26m

0.91m

0.34m
1.53m

1.79m
1.62

1.96a

| 2.32m)52230m 526.20m

0.34m *
¢.37m .

0.44m

e e T A L T gt e At et

17137f¢) 7265t

526, 20m |534.40m
17265Ft 17534t

34.40m {538. 30
75341t 176621t

538. 30m550. 40m
17662t]18059ft

v/

[« 1em diam,

. . ®

—

1l - 24

- [P H
el W RN CLepm Es”'i

AWPRIBOLITIE" ROCK. Dark 'al;'eeni'slrvgrey. massive, chloritic, hornfelsic
amphibolite(?). Sharp horizontal upper contact. Strongly magnetic. Oceasional
patches a few ¢m across with brecciated granitic fragments down to 523.55m.
Sharp contact at approx. 60° to C.A. with rock containing 50% brecciated,
fractured and shattered quartz within & chloritic amphidolitic matrix as above.

quartz becomes more foliated, but remains fractured.

matrix as above. Gradatiomal basal contact over 10cm.

SHEARED CHLORITIC GRANITIC GNEISSIC ROCK. Brecciated gra‘m‘tic rock with dark green
chtoritic matrix (<10% of rock). Brecciation varies from weak, in pertions of
crudely foliated rock, to strong, with fragments up to 2cm diam. but generally
Very weakly wagnetic in zones of stronger brecciation. Grades to
amphibolite below with increase in brecciation and chioritic content from 533.9m

- becomes very muscovitic cver basal 1l0cm. v

"AMPHIBOLITIC" ROCK with bands of sheared chloritic GRANI‘I'IC ROCK.

5634.4.534.7m dark green amphibolite as above, strongly magnetic, core massive and
coherent. {

534.7-536,05m sheared granitic rock with strong chloritic matrix, rusty red colour,
very weakly magnetic, core very broken. Amphibolitic zong from 535.50-535.65m,

636.05-538.30m dark greenish grey, massive hornfelsic amp’hiboﬁte. Occasional
irregular quartzite patches, largest at 536.8m. Strongly; magnetic near upper
contact, decreasing away from contact. Core moderately broken.

granitic rock with sgrong chloritic matrix and foliated with streaked-out quartz

SHEARED GRANITIC GNEISSIC ROCK. Gradational zome from am:shibol'ite to sheared
lenses at approx. 60" to C.A. Pink brecclated feldspars

ncrease from 538.70m.

no pink feldspar and stronger chloritic matrix.

=

Wery coarsely brecciated with abundant caicite between fragments of augen granite

gneiss from(5AU.5=54].6m,) Abundant calcite-filled fractures in zugen granite
gneiss from 351.6-542.Mm. )

ptrongly sheared from 543.4-546.8m - mostly angular quartz with minor feldspar.

L

B22.38m 523.3am ln_ )9%8 8 710
R7138ft 17172ft.3.3ft) i
Park green massive chloritic r0cL.

From 524.4m pink ?hematitically stafned, irregular feldspar patches increase while'l

Below 525.0m brecciated granitic fragments (50% of rock) in a chloritic amphibolitif

: ' |
Rock variously sheared and brecciated - strongly sheared sections cortain 1ittle or! : ‘

+"Amphibolitic" used as a field term
to describe massive dark {usuzlly)
qreenish grey cnloritic rock - !
mineralpgy indetermapent 4n f‘leld and
jare notl necessarily amphibolite

. | 1

{

t

529 53m Im )999: 5 3
735.6ft1738.9ft3ft )

trongly brecciated granitic gnelssic
jock - fragments of véry thinly handed
ock averaging o lem a¢ross in a dark
reen chloritic matrix (~10% of riock}.
533.9m 1534.9n Im ) 1000- 3es
175Uft‘:17550ft3.3ft)_ ' :
Contact izone: strongly brecciated |
quartz-muscavite fragments in a strong;
chloritic matrix to 334.4::; dark green'
ichTeritic massive rock to 534.7m; !
sheared ‘Egranitic rock over basali 3Gcm..

537.0m [538.0n Im ) p380: 8 10}
176197¢ 17652ft 3.3Ft) . i
Central jportion: of “alphibolitic” rock}

538.60m | Pet. Sample P 597/73
176711t . o

‘ b &

1 o i
543.4m bad.am Im )i1381} 5 ' s
Jursaort)rsezresare); -

—a—
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< 547.20 548.0 G.80m | 0.82m
-548.00 549.80m!  1.80m | 1.86m
. - ; 1
,549.80M550.90m,  1.10m | 1.0lm a§50-40m 575, 48n
.550.90.554.00m| 3.10m , 3.04m (18055t |18881F¢
'r 1 i 'I
v ! !
. 1 | * -
£ ' 3
(554.00m557.10n.  3.10m | 3,08m ;
i 1 ' b
He 1
. . : t
557.10 560.20m, 3.10m | 3.08m |
[ |
; !
i i ]
¥ K | |
1 ‘ H
Eso.zo ‘563.00m 2.80m | 2.78m
£63.00m 564.00m, 1.00m ; 0.90m |
64.00m565.00m 1.00m | 0.91m :
65.0Gn 565.90m 0.90m 1 0.75m |
L o
B 1 5
§65.90m 566350 0.45n | 0.5ém
| _ ] |
466.35m 567.45m 1.10m ' 0.81m
,567.45m568.75m  1.30m  |1.17m
568.75m570.80m , 2.05n | 1.85m
570,30m571.40m | 0.60m | G.51m
71.40m572.15m , 0.75% | 0.16m*
*Core loss 571.56 - 572.}5«11-
E72.15m§72.80m 0,65 0.18m*

Core Tgss 572.83 - 572.40m
72.80m 573.90m!1.10n
kCore loss 572.96 - 573.

40.60*

6m

£7580m b80. 05n
1858.1fE1303. 11l

Welded,
chloritic zone from 548.92-548.97m with abundant disseminated pyrite grains approxﬁ17930ftf13013ft$.3ft)§ . :
Piinor chlorite matrix. in sheared:
franitic gneissic rock :

12 2

- A

RO e

e . M oo |
INERVAL AT Cuppms ,;(;p?“

brecciated graniti

¢t ?gneissic rock from 546.8m*0 base. Dark green, strong
Imn diam. and two thin bands of magnetite.

"AMPRIBOLITIC" ROCK

550.4-551.5m sheared, dark greenish grey rock with angular (some round) quartz
fragments in a green chloritic matrix with patches of brecciated angular fragments
of grey 7graphitic schist up to 4cm long. Rare pyrite grains of similar size to
quartz. “

551.5-557.35n medium greenish grey massive rock with very weak foTiatiog defined
by thin {<lmn} discontinuous greenish ?feldspathic lenses at approx. 60° to C.A.
Strongly veined with pink ?K-feldspar - associated with pale greenish soft ?soap-
stone or clay mineral and occasional grains of sulphides, mostly chalcopyrite.
Occasional {rregular bands of quartz - thickest Eegng Bcm at 551.B5% - rest very
{rregular patches<2em across, Patches of massive rite, lem across, in sheared
elongated quartz band at 555.05m. Occasional calcite veims.

§57.35-558.4m dark grey, massive amphibolitic rock with no pink feldspar veins and
associated 30ft green ?sozpstone, but with numercus irregular quartz lenses up to
2cm thick. Sharp upper contact, gradational basal contact over 10-20cm.

558.4-566,35m as above 557.35m - gradually becomes a lighter grey. Massive salmon
pink feldspar band from 559.25-553.53m, moderately sharp shear contacts, interpally
brecciated with some calcite in fractures. Irregular patches of salmon pink feld-
spathic material over following 1.5m. Very little feldspar veining below, but with
occasional patches of brecciated pink feidspar. Brecciated quartzitic zone from

Sa8n sgm - Im )i382° 5 /5

i
i
! . :
Green “hmphibo11tic"%rock‘with K-
feldspal veins .- note 5u1phfde515/
555m 556m im  }1383:360 10
1821th|18242ft3.3ft] .

567.23 ;557.44m Pet. Sample P534/73
1828.3f;182§0f§(overlcontqct zorie)

557.45m 558.45m Im )1384° 150 @ Vs
18230Ft 118323F£3.3f ¢ )

Grey “aphibolitic" rock with quartz
Tenses but no K-feldspar. :

|
56lm  562m  Im 13850 120
184067t |18439Ft 3.3ft)

rey sheared quartz-rich rock wiih

,
! i
! i
!
i

22/ 3
! ]
!

564.25-564.5m with grey metrix and irregular pink feldspar veining in patches. VYer
sheared, grey, greasy ?graphitic zone from 565,7-565,9m.
feldspar aver basal 40cm,

core below, well fractured and brecciated rock with some calcite-filled fractures.

566.35-575.8m grey schistose phy1litic or schistise rock, very sheared and broken.
Greasy. graphitic zone over upper Im. Best brecciated and.sheared grey amphibolitic
rock with occasional pinkish $11iceous patches, especially just below gquarzitic
bands from 569.48-569.80m (with chloritic smears in fractures) and 573.7-573.8m.
Ahundant7wh1te 50t Tsoapstone or clay mineral in very sheared rock from
574.25-574.7m.

SHEARED CHLORITIC GRANITIC ROCK. Pinkish grey granitic rock {sheared ?"augen
ranite gneiss*"), Mostly composed of siliceous - looking patches of anguiar

trregular pink feldspars in a chloritic matrix. Also with narrow, dark grey, *

Pale greenish 7epidotic {" amphitiolitic™.

Good core recovery and moderately unbroken over amphibolitic zone to aporox. 561m -i

derat¢ chloritic matrix - not

L

! P |

; RN 12/
66.35m [567.35m 1m  )1386 | 12 %10
BS&2ft 118615Ft 13, 3ft) ;

{

raphftiE especially pver wpper }Ocm.
73.57m S74.57m 1m 11387 | 45 | 1%/ 188
B8L9¢t [lagseft 3.3m) :
1xed roFk types. : i
78m ' 579m  cim 11388 ! 50
BYGATL hasstg 3.3f1) !
OTE: aggpgj1it15_a§_gfedLhere refers

'12/35

£10009
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573.90m |574.25m
574.25mE75.45m
575.45m575. 85m
575.85m577.30m
577.30mk80. 40m

580.40m581.45m
581.45n582. 95m

582.95ms84.90m
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T 0.35m | 0.27m
1.20m | 1.1 fnm
0.40m |0.2 im
1.45m |1.4 m
3100 |2.9 Em
1.05n | 0.91m
1.50m |1.30m
1.95n |1.80m

i
2.05m |2.00m
3.03n |2.96m
1.72m |1.68m
2.00m |2.08m
2.60m 12.5lm
2.60m |2.53m
1.40m 1.3%:
1.55m |1.&
2.95m  12.87m
2.2m (2016w
3.00m  [2.98m
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2.15m  [.9%
2.80m Z.lQm
7. 20m 2'$ﬁm
3.10m  |2.96m
0.85m |0.76m
2.75m  |2.46n

. 584.10J 612.00l SHEARED CHLORITIC GRANITIC ROCK.
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strdﬁ&lj éh16§¥t1ﬁ more strongly sheared zones conta1n5ng angular quartz fragments
and patches but no apparent feldspar. Rock massive {no foliation) and coherent
with a few fractures at approx. 45° to C.A. Core broken from 577,20-577.3Gm.

Sample from 578-579m - quartz-rich rock, strongly sheared over basal half with a
dark grey matrix.

80, 05m (584, 10m| SCHISTOSE ROCK. Grey, strongly chloritic, mostly finely schistose Zphyllite
903 :1Ft1916 .47t (chlorite-muscovite-sericite rock). Hornfelsic in minor part with white
tplagioclasg patches and rare, very fine grained pyrite patches up to lem diam.

From 582.25m tc 582.85m, grades to massive, unbroken, sheared, pinkish- grey
granitic rock as pink K-feldspar content increases (similar to above 580.05m) -
minor calcite veining.

Pinkish-grey chloritic ?"adamellitic"* rock,
19164ft2008.0f1 generally uniform {n texture and compasition - pink K-feldspar moderately evenly
giﬁtributed throughout - occasional irregular patches < 10cm thick of massive K-
eldspar.

content. Jone from 585.0-586.3m with abundant quartz but no pink feldspar - also
with minor ep'[dote ve‘ln‘lng. * seg bottom of page 12.

| Core yery coherent and unbroken except 593.6-593.7m and 598.6-593.8u. Only
! occasfonal flat fractures, > 45° to C.A., some chloritic, some with trace pyrite
smears. Occasional caicite veins. Occasional quartz bands and irregular patches

selvages at 604.6m. Minor K-feldspar veining and smeared whitish clay on
fracture surfaces below about 600m.

605. 6-606. 9m grey hornfelsic, chloritic ?sericite-muscovite rock (?phyllite) with
abundant irregular veins and patches of quartz and soft pale greenish white
calcareous clayey material, and minor pink feldspar veining.

. More quartzitic-chloritic shear zones in granitic rock below grey phyllite band
- also pink K-feldspars more angular and precciated. Non-magnetic.

612.00m! 627.45¢ HORNFELSIC AMPHIBOLITE AND PHYLLITE.

out most of coherent massive core to 623m - with narrow Zones of 11ghter grey,
“s{1ty"rextured mMuscovite-sericite-chiorite hernfelsic phyllite. Minor calcite,

along microfaults across some quartz veins.

i _ Jypical amphibolites

Mingr zones slightly more sheared with concomitant increase in chlorite

up to 3cm wide. One epidote and associated K-feldspar vein 2em wide with chloriticge esy isg7.65m Im

Dark greenish gre}, massive, chloritic horn- §
o00a0ft| 205871 felsic amphibolite - speckled whitish plagicclase glving a felted texture through- p

quartz and gccasional K-feldspar veining throughout - occasional minor off setting
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to a granitic mock of comparitively |
even tekture compared with "sheared |
augen granite gneiss" which Ts !
generally composed of crudely rounded
or angular pink feldspars-in a :
generally stronger chloritic matrix
i.e. these field terms are used here
mestly in a2 textural sensé with the i
connotation of the possible original
rock type. |

58lm  |58zn  Om ) 13831 10 /20
15063t |19095¢t3.3¢)1425
i Sflicate Analysis Sample

|581.2m iPet. sample P 599/73
15069ft | T

bssn  ssom .1m Ji390. 100 'S0
19292f¢ 193257t 13.3ft)
£93.37m 1594 .32 n )ﬁﬁif
1 9467Ft (10500t - 3.3Ft :
Silicate Analysis Sample
Pet. Sample PEOC/73 .
1392 40 t 20
hos7sfe 19605Fe 3.3t :

594.35m |
hgsoift !

503 sn $04.8n Im )1383 115 3¢
195107t (198437 3.3¢t)

BoS.om 606.97 1M )iogs : .5/
sséofs 199i2¢t;3.37t)%%¢ 10 <5

1 . .
i ! '

dyke | Lo
14.0m  Pet. Sdmple PEOL/Y3 |

: i i i
£10.72n B15.2n Im }.1395 110 %45
'015.2ft2018.5ft3.3ftih43@5Si1icate
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523. SSmi 626.2
525.20:11' 626.3

i
626. 20m | 628.2

528.20m163C.2
£30.20m{632. 5
b32.50m [633.2
£33.20m [634. 40m
£34.40m |635. 50m

35.50m $37.00m

637..00m| 638.80r)
638.80m| 640, 70N

L
sqo.mém.as«w

B41.85m 644.25m

£44.25mi645.9
45, 50m | 648.9

648.90m {651 . 10m

-l LOG W Lo
o] W [ | —
1.35m 1.23m Grey schistose phyllitic shear zone from 623.0 to base of unit. Black spotted
1.10m 1.01m (?anda1%%1te) phyllite with pale green, soft, waxy ?soapstone and 1ight grey matrif624.45m 625.45m Im
624.5m-626.35m; Black spots are irregular equant patches about lom in diameter
evenly scattered through rock. Graphitic is part with minor pyrite below. 3cm
black pug at base.*
1.90m 1.71m
2.00m 2.00m ‘27.45m $35.10m| SHEARED CHLORITIC GRANITIC ROCK - most with blotchy .pink K-feldspar cccasionally
2.30m 2.24m  3058.7f40838ft| associated with pale green 7epidotic blotches. Occasional irreguiar quartz bands
0.70m | 0.65m I with sharp irre?u1ar cor.tacts and thin chloritic shears (showing some off-setting)
1.20m 1.18m and/or grey phyllitic bands (Imetasediments). Chloritic fractures throughout.
1.10m 1.04m Core broken into 5-20 cm lengths.
1.50m 1.44m L ‘
srebaes
635, 10mB39.30m | HORKFELSIC ?ME%ASEDIMENTS. Medium grey, chloritic, ?plagioclase or quartz,
1.80m | 1.70m 208281 t20975ft | hornfelsic metasediments. - no pink feldspar relics., Massive and coherent except
1.50m 1.87m for strcnﬂ, white ¢lay and grey graphitic shear zone from 635.1-635.5m and 638,15-
638.35, Miner pink 7Thematitic K-Teiaspar veining carrying trace sulphides
mostly gg}- some sulphides also disseminated. Brecciated veins and patches of
gggz;z )e ow 638.8m. VYery faint, microfaulted banding at 637.45m {see Pet. Sample
73).
1.15% 1.08m TYAMPHIBOLITIC" ROCK AND/OR IMETASEDIMENTS-Very variable. Medium grey, plagio-
639.30mp43.10m . ‘case, hornfelsic amphibelite to hornfelsic or schistose chloritic muscovite-
2097.5‘1"!:211(1#11!1"*;l ?eridte hylld te scmst . .. . .
n part mgaerate epldotic, blotchy and stregpked soft waxy pale greenish
2.40m 2.3%m ?soagstone or clay mineral. Feliation 50-60¥ te C.A. {n a zone of schistose
: : Eh¥1 ite with streaked epidotic mineral from 540-541m. Moderate pink thematitic ‘
~feldspar and minor calcite veining, with associated rare sulphides. mostly pyrite. | !
1.65m 1.61 643.10m 646.651 FCALC-SILICATE HORNFELS with narrow TAMPHIBOLITIC ZONES. Massive hard internally '
3. 00m 3'02m 21100t 21217fY brecciated pale greenish grey chloritic ?calc-silicate hornfels zones separated
) -Vem by narrow dark ?reenish grey amphiboltic zones with moderate calcite veining and
Thematitic K-feldspar selvages and associated rare sulphides.
2.20m | 2.10m |-646.8 649.90J PHYLLITE. Dark greenish grey massive chlorite-Tmuscovité~7sericite phyllite.

21217F321323f
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Typical:amphibolites

Spotted,andalusite schists 4/
‘ 1397 28 40

20488ft?205&1ft3.3ft;

625.5m iPet. Sample P602/73

20523t . ! ‘;15/- i
626.35m:627.35m 1m  }1398 . 70 a0 |
20551ftj20533ft?_3ft)ﬁraph‘i tic phyll--
Ttic, | : with |py
627.4m *Note: 3cm-wide b{ack shear pug
20585ft jassayed| separately for Mo
|i.e. Sampie Al434 'assayed
{300 ppm Mo .

63lm  63zm  Im ) 139911071518/ sp
20703t '207367£3.3Ft) ;
Sheared ichloritic granitic rock with
10cm-wide grey phyllitic band.

]
Grey tmetasediments (faintly banged)
w1t; suﬂggé:es. . ) ' 110/ 25/
637/m L :
p0300ft [20933¢¢ 3,371)1400 T 25T 230

637.450 Pet. Sample| P664/73
POSLSFL - P

Moderate storkwork of calcite veins occastonally with Thematitic pink feldspar
se1va?es. Minor quartz veins. Strong brick red X-feldspar (or ?hematitic)
staining over basal 30cm. Veins (mostly calcite) <5% of rock.

]
i : ' !
Lreenishl and felted {fdolerite} dver
hpper 50km & dark grey michceous over
pasal 50cm. Py
"648m  "645m Im ) 3401 15 .20
r126.1ft_' 2129.4ft3.3f;) S1f|1cate“Ana1.
1 L. i _sample |

610009
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648.5m Pet. Sample P77/74
EQQ.QM 659.901% 2CALC-SILICATE HORNFELS. Pale greenish grey and dark green chloritic ?siliceous $649.9m 650.%m “im
1

‘ , 152.7f1]
656.70m 657.40% 0.70m 0.65n $56.50m B657.62m! 7CALC SILICATE HORNFELS. Pale greenish grey and dark green chloritic ?epidotic :
) . ‘#154.0F¢ 2157.7ft%5414ceous Tcale-silicate, as for 649.9-650.9m. Rock more sheared rather than
657 . 40m 653.95a 1.55m 1.54m : Erecciated as zone above, with thin c¢hlorite coatings on shear surfaces - core
. roken.

) 3
32.3%2135.6f¢ Pepidotic 7calc-silicate hornfels. Rock brecciated internally but welded inta a b132.3ft2135.6¢t3.37¢)1%C2 40 720
hard coherent rock. Moderate pink Thematitic feldspar patches and veins. 649.0m ?550 m m ) Silicate 1
2 AT e Ti1431 Analysis
132.3f12135.6ft3,3ft) Sample |
: . ; : i
51.10m |653.55m 2.45m 2.43n #50.90m [656.50m| SHEARED CHLORITIC GRANITIC ROCK - pink and dark green ?"adamellitic" rock. 650.35m)Pet. Sample P503/73 !
E53.55m 654.85m 1.30m 1.28n ¥135.67421540ft| Chlorite content varies according to degree of shearing. Strong chloritic shear 2133.8ft ! : d 3/ !
zore from 635.35-653.60m - core very broken. Brecciated massive pink K-feldspar 652.55m 653,551 1m 11403 ¢ 2 a3
%54-85"1 656.70m 1.85m 1.79m zone with minor chlorite from 654.25-654.80m; chlorite content slightly more 141.0ft] 2144.3ft3.3ft)
f below, but considerably less than upper part of unit. Chlorite-rich portion. :
1 656.1m Pet. Sample P604/73

| ;
658. 45m| 660. 300 1.35m 1.31m .4657.62m 661.10w STRONGLY SHEARED CHLORITIC GRANITIC ROCK. Minmor pink feldspar patches and veins [Most stfong]y speared chidritic-rich |
560.30 1661.550 1.25m 1.19m Q21577 21691ft throughout except for slightly chloritic strong pink feldspar zone 657.78-657.93m. {portion|- stronger chlorite thani

Speckled pale greenish white soapstone (?epidotic material) from 659.65-659.90m. }652.55-453.55m i 104 nt
Core very braken. gon  |66im  1m )1404; 15 . %s0
1685ft ;21687 Ft' 3.3Ft) | !
N '

: : Co :
£61.550663.600 | 2.05n | 2.01m  {061.10m| 665.50n SHEARED SLIGHTLY CHLORITIC GRANITIC ROCK - : 7augen gnefss. Brecciated pink k-  %61.66ml662.65n:1n Jisos 8 | %70
663.60m|666.70m 3.10m - | 3.02m (21641ft| 218B5f¢ feldspar (Taugen) in a moderate chioritic matrix Qver.most of zone, minor slightly 21709t i21?42ft3.3ft)§1432‘. stlicate
: chloritic massive pink K feldspar zones. Rock masstve amd coherent. > i . Analysis Sabple
‘ sz.sangg Pet. Sample P60S/73 !

; p1742ft)’ i !
65, 50m| 666.70m HORNFELSIC TMETASEDIMENTS - greenfish medium grey, chloritic ?plagioclase or quartz i ] ) ! , 8/
’¢183.5f 12187AFY hornfelsic tmetasediments, very minor pink K?fe'ldspar patches and velns. Massive %g?gérfnt E?giﬂt‘émﬁ%%mﬁ i 136 : 135

aver upper 50cm tending to sheared, more schistose, strongly chloritic rock i Pt ‘
below. Trace suiphides mostly ¢p throughout, disseminated and chloritic and K- | | : ' : :
feldspar filled fractures. SimiTar to 635.10-639.30m. _ i ' ' : !

§66.70m 567.85m11.15m 1.12m Jp66. 70m| 668. 20m SHEARED STRONGLY CHLORITIC GRANITIC ROCK. Moderate pink K- feldspar patches and = | : ' | i

i
§67.85m b69.55m(1.70m 1.57m J[R1874ft|21924ft] veins and minor epidotic fractures throughout. No sulphides. 1. ! i
i

{p65.20m668.90m PHYLLITE - dark greenish-grey Ichloritic muscovite sericite rock. Epidotic over

JP1924€t 21547t upper Scm, moderate calcite veining throughout. | E i ;
: From 649.5m minor calcite f41led shears - except for phyllitic zone with moderate | ; ! :
calcite veins from 668.2-668.7m. I | ‘ , _

910002
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I669.55nk71.50m| 1950 | 1.66a [568.90n|673. 650 SHEARED MODERATELY CHLORITIC GRANITIC ROCK. Moderate pink feldspar and minor | )

671.50mb72.75m| 1.25m 1.21m- Rl%4.7ft221iQ2ft e?'ldotic patches throughout. Strongly chloritic shear zones 671.7-671.8m, 672.35- ;
672.75m574.40m} 1.65m 1.64m - 672.80- No sulphides. i

Core proken from 666.0-669.2m,

674.40mE76.90m | 2.50m 2.44m B73.65m]675.5 HORNFELSIC IMETASEDIMENTS. Greenish medium-grey, chloritic ?plagfociase or quartz{674m 675m 1m ) 1407: 220 :8/35
22102ft1221637t: hornfelsic Tmetasediments. Moderate pink K-feldspar veining and patches over Z11Aft 22147t 3.3ft) : )

upper S0cmy.minor over rest of zone. Rock massive and coherent except for ] ' ' .

strongly sheared chloritic zone from 674.2-674.5m. Minor. calcitic, clay.filled i

shears throughout. Trace sulphides py and ¢p in fine stockwork of chlorite- |

biotite filled fractures, ;

:675,50m |676.60m! Sheared strongly CHLORITIC GRANITIC ROCK. Grades from overlying unit as pink Fe
-£216.3t 2219.91] stained feldspar and chlorite comtent increases.

HORNFELSIC 7"AMPHIBOLITIC® ROCK. Dark greenish-grey, sheared strongly chloritic 1677.40mi678.80m1.40m

76. 90m 1677, 40m| ©. 0.14n~ -P76.60m 678, 80m . 5/
:Core Toss 677.1 - 2?';‘ L4m B2188Ft 122270Ft| rock with minor very irregular pink feldspar veining. Mostly massive - ga22sft 22271ft 5.4ft}14°8‘ 18 : 75 :
£77.40m| 679,50 2.10m 1.56m occasional graphitic schistose shear zones. Core moderately broken, core loss - | i ; !
) from 667.1-677.4m : :
i | P
679.50m|680.90m 1.40m 1.39m +$78.80m [696.10m| Sheared, s1ightly to moderately CHLORITIC GRANITIC ROCK. Grades from overlying '}1 E
680.9011‘681.8 0.50m 0.88m - P227.11422839ft| unit as pink feldspar content increases to a sheared and brecciated slightly 3 .
chloritic 7"augen T-anite gneiss" from 680.5-681.2m. S1ightly chloritic quartz i i
band from 681.2-681.4m. i ; ! ;
P&L.30m |583.35m 1.55m 1.52m Massive slightly chloritic granitic (?"adamellite”} rock from 681.4m, moderately ; 5 ! : w
pES. 35m 684.20m 0.85m  10.71m quartzose from 682.0m but becomes less obvious as rock becomes more sheared and | “ P
. g%gs% gggg% ?;g"‘n ggg* chlorite content increases from 682.3-686,45m. ! . I | :
*Core lass 685. 9.- 686.27&; Strongly chloritic mineralized shear zone from £84.8-68%.05m approx. 1% 5‘584.2011 {685. 20m: lm )1 1409 460 ;3"5005
disseminated sulphides and ¢p; less chloritic and more granitic with only 1224497t [22421 1t 3.3f¢ ; ‘ i
trace suiphides from .U5-685.15m. Core loss - from 685.17-686,35m, Strongly | ; '
chloritic moderately mineralized quartz band from 586.35-686.38m. ‘i 3
686 40ml 688. 1.60m | 1.59m Chlorite content ard sulphide content decreases from 686.38-636.45m as rock : |
[ 1

becomes more granitic and grades into slightly chloritic, sheared massive~ pink
adamel1itic raock with occasional trace sulphides to 688.0m,

i
g
|
]

|
. :
| i

688.00m| 650.8 2.85m | 2.82m

688.0-696.1m. Sheared moderatlely chleritic augen granite gneiss with several 638.0m £89.0m Im ). : i4*/

£90.85m|693.25n 2.40m | 2.30m thin (<10cm) strongly chloritic amphidelitic bands some with trace sulphides. P2573¢¢ [p260sfe3.are)ieil 90 i T10
693.25m 695.6 2.40m 12.36m A lem wide quartz vein at 688.9m with trace Tmolybdenite* and cp and & barren I ! ; !
695.65m| 697.1 1.45m | 1.41m Scm wide chloritic quartg band at 689.5m. Becomes more sheared and chleritic over { : . i :
basal 3cm. : ! ‘ i ‘_
u ! : ‘
Y i ! __ * Not molybdenite according to assay. {. i o i

N
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697.10m 699.650 2.55m | 2.54m 1696, 10m! 703, 100

£99.65m 701.30m  1.65m | 1.64m ‘[22830ft{ 23069f¢

701.30m| 703.90rf 2.60m | 2.56m

703.90m|705.000 1.10m | 1.10m - [03.10m|704. 50
- P3069Ft | 23128F 4]

R
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Calcitic clayey frectures throughout granitic unit which

P N

is generally barren.

HORNFELSIC ?"AMPRIBOLITIC" ROCK - dark greenish grey strangly chloritic massive

rock with felted texture - schistose over upper im.

caicite veining throughout with occasional trace sulphides.

shear zone at 658.3m f1lled with calcite and ang
across. Core moderately unbwoken.

CHLORITIC GRANITIC ROCK - moderately sheared.
spar patches. =
upper half - less so over lower half.

Moderate to strong irregular
A lcm wide brecciated
r Tragments of ¢p up to 7mm

Some pale greenish Zepidotic feld-
Moderate K-feldspar and minor calcite veining.

Core breoken cver

s
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692.0m | 693.0n: Im
P2705Ft 122737 F13. 3Ft

693.0m i699.0m iim !
Uo90lft (22934t 3.3t

I
702.0m 703.0m {Im
23033¢d23065¢¢ 3.3
Rock type as Al412 bat wi
¢p in calcite veins.

1 :

dark grey chloritic pands. ;

fer & Vs |
No sulphides observed but with 2 thin

1
t

;1412f 100 Vs

‘14135 70+ ¥30!

th no ﬁassive
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; ; 704.900707.00m|  SHEAR ZONE - very broken, dark greenish arey, strongly chloritic tie T '
. 705.000707.45m| 2.75n . y broken, dark greenish grey, strongly chloritic amphiboiftic
mi ¢.7lm 0312, 8F423197Ft] rock. Moderate green ?"scapstone” and associated minor brick-red hematitic l
: patches throughout with trace sulphides. Moderate white calcarecus clay smears |
‘ throughout. - i
: i , i
i707.45n1709.60n 1.85m 1.85m 70?.00:70‘9.1&1 CHLORITIC GRANITIC ROCK - as above. Moderately sheared, moderate chloritic 7067 .00m 1708. 50m: 150cM)an0 . 001 | 574 |
.‘ P319, 7123267 Ft| matrix, except for slightly sheared and chloritic, massive pink K-feldspar zone 23180ft |23230Ft: 4.9F¢) & T ;

from 708.5-709.0m. Core massive and coherent - no planar shears. !

; 708.5001703.150] 65am)agy i g o1 | Y4
; Rare spects)oif‘ sulphides in pink felgspaghic zones and trace sulphides. (§1ightlyj23230ft [23281ft;2.1fL) . N
' more specks) for 2-3 cm on either side of sharp fault contact with amphibalite } I

below. 708.9m | Pet. S?mp'le P606 1I"3

TOF OF SLIGHTLY MINERALIZED ZONE | : l

. ‘ ; ! : i
'709.60m 710.0m| 0.40m 0.38m {709.1 712.00# “AMPRIBOLITIC" ROCK GRADING TO GRANITIC ROCK - SLIGHTLY MINERALIZED Dark greenish 709.151!709.4011525@)1 402 <D.0L
-710.00m| 711.200 1.20m 1.i3m [23267ft] 23361f¢ strongly sheared and chloritic ?"amphibolitic” Yock over upper &bcm, grading to 23z81ft ;23259ft{0.8ft) eshE o

|
f

|
!
|

. slightly greenish medium grey siliceous more granitic rock towards base with pink 709.405710 oom | 60cm ! . 22/

1711, 20m 713,454 2.25m 1.87m* K-feldspar patches over tasal 30cm and a Scm siliceous band at base. Also paichy 2325§ft !232§Sft52 Oftgaos £0.01! 71
“*Core 1ess 7124712, 30m -8/m granitic zone with patchy pink K-feldspar from 709.65-709.73m. Core moderately : [ : : :
i - broken throughout - strongly sheared sections very broken. 710.00m711.50ui‘150cmi404 {003 gzolsoi

Only a few specks of sulphides over upper 25cm then increases with patches of up p3213ft }23323ft§4'9ft :
to k to 1% sulphides, mostly pyrite. Sulphides mostly disseminated down to 710m 711.50m711.70m: 20cm 3405 | 0.08 8/105
thence occurs more in chloritic fractures as rock becomes more granitic. Up to P3328ft 23334fti0.7ft‘ e

2% sulphides from 711.50-711.70m with pyrite: chalcopyrite > 2:1, thence drops off . 711-70Tb12.00n530c.m g4oei ool 53/50 !
i .

to about 1% or less in pink feldspathic zone below. Note: also 5Sem puggy shear ‘
zone in centre of 2% zone. 3334 :‘?3344ft<1-0ft

br12.00mF12.30m | Core Toss ("soft rock washed away"}. ; i oo d
_ " 23361tP33T1TL ; P :
713.45n 714.90m 1.45m | 1.46m ' F12.30n[13.70m | CHLORITIC 7"AMPHIBOLITIC" ROCK. Strongly sheared, chloritic rock, dark grey and 12,30 713.70!!\:140\:!112407 0,03 | Mg

B3371ftP34L6ft | s11ghtly greenish.medfum grey becoming slightly greenish-medfum grey and s1ightly P3354ft g34a0ft 4.6Ft i i

: quartzo-feldspathic over basal 50cm. A Scm-wide strong clayey chloritic shear ‘ |
\ zone at base. Core broken, % - 1% sulphides, mostly pyrite, In chlaritic fractures! : ‘ | i
! throughout. | 1 i
; BASE OF SLIGHTLY MINERALIZED ZONE® _ : : o l
- 13.70mk723.00m CHLORITIC GRANITIC ROCK. Sheared chloritic quartzo-feldspathic granitic rock. A .713-70114715-55'11155cm;;403;9,0y €4/
. B3a16ft] 237227t few crude bands of pink feldspar and quartz over upper 25cm. Slighly greenish- .340.0ft?346.1f:6.1fti 5
medium grey, massive rock (similar to most mineralized zone aboveg grading to less ' ‘ N
sheared and chloritic rock as pink feldspar content increases and chloritic matrix 717.3m iPet. Sample %507/ 3
decreases from approx. 715.15m. Core moderately cocherent over less sheared por- 353,5ft,; i i
tions except for Im above cere loss portion {where core barrel did not seat). i .
Trace sulphides (few specks only} throughout.

|
|714.90mF15.45m | 0.55m 0.5lm .
1715.45mf16.95m | 1.50m 1.42m -
'716.95my18.30m| 1.35m 0.57m*

*Core 10ss 717.66 - 718.30m
!
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718.300719.50mi 1.20m 1.13m 718.30-719,05m: Grey sheared and brecciated quartz-rich granitic rock with [715.55m 717 . 55m200cm )409;0,01/51‘:4/
’ subordinate angular pink feldspar patches throughout. 23477 €t 23542f16.5ft ) )

719. 50111??21.00!11 1.50m 1.43m 719.05-720.9m: dark greenish-grey strongly sheared, strongly chloritic ?granitic
i rock,10-15 em-wide zones of pink feldspar more common cver basal half as shearing
:721'00"'#721'70“ 0.70m 0. 65m intensity Increases. Trace sulphides mostly pyrite - more common in more chloritic Ceppm *
: portions and shears. Core veéry broken. ‘ : [
§721.701-b24.25m 2.55m Z.53m Moderately sheared, brecclated, chloritic and feldspathic over rest of unit - F21.88m 722.88m Im )!1414| 70 Ly 5
i slightly quartz-rich over basal 35cm. Core moderately broken - quartz-rich zone, 2368.5ft_23?1.8f{3.3ft) ; .ox
less so. Pinkish Zzane with quartz band.
: ’2?-0011 727.68m: "AMPHIBOLITIC" ROCK - dark greenish, massive strongly chloritic. Occasfonal
' £372.2423875Ft [ small 1rregular patches and veins of pink Thematitic feldspar throughout -
, 1.24m J sma g patche P p g
;ggg?mmgg?g“ igssz 1.20m moderately feldspathic, granitic looking from 724.7-724.9m.
; Moderately epidotic {?calc-silicate) zone from 724.35-726.40m. Clots of brick-red
726,75m)28.60m ! 1.85m 1.83m crystalline thematite confined to epidotic zone. ’
i Strong calcite veining in non-epidotic portions - enly slight calcite veiming over
: epidotic portion. i :
5 Fragments of pale yellowish-green clayey looking material over upper nop-epidotic |726.68m727.68m Im ;14155 150 34/365 !
: portion, larger fragments up to lem across showing extremely fine foliation 3842ft 2387.5ft3.3ft) ; :
i (?primary sedimentary origin). Immediately above minera'l'@sed zdne.
‘ Core moderately broken over epidotic zone, slightly less broken over upper metre. ' : ‘ ;
g Very broken shear zome over basal 15cm. '
i :
| |
' . |
| : I
| i
[l B |
i i !
G
| [
S
! . i ;
i ; i

.t 1
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i TOP OF MINERALIZED ZONE 5

727 .68m 728.254 CHLORITIC GRANETIC ROCK - strongly sheared, brecciated and chloritic, pink 727 .68m |728.26m| 58cm {)

23875ft| 23894ft feldspathic granitic rock. Moderate Sa]c']te veining. Only trace sulphides except b3g75ee 2389471 1. 0fe])
for a lem «wide grey band approx. 50¥ to C.A. at base containing strong ’ i i

disseminated sylphides - mostly chalcopyrite with minor pyrite and with mederately : i 1

strong arsencpyrite #n a lom -wide. zonme in granitic rock on hanging wall side - :
also occasional thin hair veirlets of molybdenits,

0.155 <0.0

g6 0:13/ 5/ !
;
|
I

728, 26m 729.42uJ “AMPHIBOLITIC" ROCK as atove 727.68m. Dark green, trongly chloritic massive rock.f28.26m [729.42m 116em 969 b.ZS/ 18/
728.60my30.60m| 2.00m 1.96m [P23894ft|23932fFt] Strong calcite veining decreases over basal 35cm. Patchy pink feldspathic zone P389AfL 23932ft 3.8ft ! 0.08i < 0.0f
over basal 20cm. Approximately 1% {or Tess) sulphides mostiy disseminated pyrite : i
with occasional ghalcopyrite assoc. mostly with caicite veins. , ML : '

31.11im

29.42m|731.11m! HYBRID ZONE. Mottled dark green and grey with occasional small patches and veins §729.4 169¢cm 570 D.06/ Em/
39321t |23988ft| of pink K-feldspar, sheared and brecclated mixed rock - ?"amphibolitic"- P3932fL p39asft (5.6t ¢2.5(90.05y
phyllitic-granitic - rock - i.e. angular fragments of grey chloritic Tmuscovite/ : :
sericite phyllite and pinkish grey mineralised zone-type . "adamellitic" rock in a :
strong chloritic "amphtbolitic* matrix similar to unit above:

A 2cmewide . dark grey planar shear zone, with moderate calcite veining at 70% to 4 !
C.A., at upper contact. Miner calcite veining throughout some with pink selvages. | :
Yery broken sectlon from 730.85-731.00m with mederate irregular quartz and Tight : i
yellowish green ?"scapstone" patches. Rest of core moderately coherent. . : :

Sulphide content varies over unit -~ minor chalcopyrite and arsenopyrite over upper § - 1 i
70 cm, then minor arsenopyrite to 730m, then very strong arsenoggrite* (5%+) from 3730.15m|*Pet. Sample |P658J73 - mineral
g a ase,

730.60m|733.70m 3.10m | 3.06m

: 730.0-730.40m, then decreases abruptly to minor arsenopyr jsample gonfirmed arsenopyrite b_\ﬂ L.R.DL
1731,11m736,77m | IMETA-SEDIMENTS (ADAMELLITIC MINERALIZED ZONE OF N.F.M.). To 731.75m: slightly  {731.1Im1731.75m64cm )971 i0.,23) 7/
11239887 24173Ft [pinkish medium grey, very indistinctly and crudely banded into grey and pinkish 2393 .Bft|24009ftR2, 1€t |)

! 0,24 & 0.05
taminae 0.5-2cm wide which have been disturbed (micro-fauited and disterted) by ' !
shearing and brecciation - banding at various angles to C.A. depending on orienta- | . :

tion of breccia segments; approx. 55¢ to C.A. in block at bp (but not representa- ; ‘

]

tive). I :
j |

Moderate sulphide mineralfization - mostly pyrite with mipor arsenopyrite and less ° : 1
chaicopyrite. Most mineralization Tn velns and associaf% with ca;cife or quartz i L

: or p!nE T~feldspar or chlorite. Sulphidas decrease towards base to approx. 1% : : ‘

' over basal 15cm as chalcopyrite:pyrité ratio gradually increases. 1. i }

. 731.75-733.48m: rock type as above but Cu sulphides stronger. Sulphide cantent 731.75m733.48m|173¢m 972 P.46,’ 14/
verage approx. 1% but varies from % to 15%, the chalcopyrite: pyritetarsenopyrite P400.9ftR4065f¢|5.6¢t 0.63 1< 0.04
atio variable from approx. 1:1 to 2:1. Pyrite and arsenopyrite confents and 732.3 Pet. $ample Pssd/n
atfos alse variable - pyrite more common than arsenopyrite down to approx. 132.8m Fﬂ.GZ.Bf |

T - t m—— b s e i s e

]
o
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735.70# 739.300 2.60m
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vice versa below.

733.48-733.80m; sulphides moderate in finely banded grey metasediments - most}

arsenopyrite, lesser chalcopyrite (in calcite veins and disseminated in patches

and st1lT Tesser pyrite.
733.80-734. 00m:

pink quartzo-feldspathic ?intrusive granitic bandd roughly
comparable with marrow banding in grey metasediments at approx. 35Y to C.A. - the
granitic band is conformable at Jower contact at approx. 733.9/m and fs approx.
Sem thick but cuts across the sedimentary banding irreguiarly at upper contact at
approx. 733.80m, also with thin irregular bands 2-3mm thick "intruding” along
sedimentary banding for up to 10cm above main contact. A thin { dmm) black
hiotitic crinkly layer cccurs aleng most sediment/granite contacts. The granite
shows graphic texture on broken surfaces. Occasional patches of brownish-red
brecciated ?garnet {n a caléite matrix.

Arseno?§r1te, chalcopyrite and pyrite
stronger than in grey metazsediments on either side.

734.00-734.50m: very
band - at 309 to C.A.

734.5-735.5m:

finely banded (<lcm wide) grey metasediments below granitic
- down o 734.5m. Only minor sulphides (approx. 1% totai).

p1nkish grey rock with crudely defined banding as above 733.48m.
Su1?h1des average approxinately 1% but varies from % to 1k% as above.
rite +

T0
then

3.00m | 3.04m .
2.59m

736.770737.70m

P4173ft |24204Ft

F37.70m 749, 60m

P420.4F 424584 F1

alf than Tower half in which most sulphides occur in veins < Imm thick as in zone
31.75-733.78n. Occasional smears of 7molybdenite on fracture surfaces and in
2ir-line veinlets especially at approxTmately 734.9m.

35.5-736.77m Rock types as above but very sheared with numerous clayey -conted
ractures and three Sem-wide puggy shear zones. Core very broken.

Sulphides -
rsenopyrite, chalcopyrite and pyrite - appear minor (less than abave).

inar to moderate calcite veining throughout the unit, some with pink Thematitic
K-feldspar selvages.
ith chloritic coatings.
INK GRANITIC ROCK. Sheared and brecciated pink feldspalhic granitic rock with
rregular quartz patches throughout and a greyish chloritic matrix which varies
ccording to degree of shearing.

ulphides - mostly arsenopyrite - very patchy - mostly in veins.

METASEDIMENTS and 7ACID FLOW ROCKS (MICROADAMELLITE OF MiF,M.) .
1ightly pinkish medium grey and grey metasediments as above 736.77m crudely
anded in part grading to pinker massive ?acid flow rocks (volcanics) from 739.4 -

Chalcapyrite:

arsenopyrite varies averaging roughly 1:1. Where arsenopyrite Decomes
prevalent, chalcopyrite becomes minor. Sil hides more finely disseminated over uppap

Moderate pink K-feldspar veining and numerous hair fractures

Core very broken except for upper 23cm. Moderate

733.80m
407 6ft

b33.95m
|{08.1ft

ir

t

34, 00m
24 083F ¢

734.50m
24039t

F35. 50m
pA132f1

736.77m
P41731t

736.95m
417 .9ft

733.80m32cm
407.6Ft1. 1t

734 .00mZ0cm
24083fﬂ0.7ft

Pet. Sample

734.50m
240897t

50¢em
1.6fY

735.50m
24132t

100
3.3f¢

i
i
v36.77m
Ra173ft

127¢m
4.ift

i
T
i

|
737.70093cx
Pa204ft |3.1Ft

Pet. Sampie

‘0.44/i18/
}973 0.75<0.05

Jarg [0.5/ ° 8/
74T couos

Pe66l73

]
'

L
0.287 23/
}9753 0.175.< 0.05

o 10.23/ 107
)975; 0.65 i< .05
; 1

bo77

|

| i
0.18/ .
10.52 : 0.05
i

|

i
05/ 15/
o78 P-0%i £.05

pe67y73 |
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745.50m747.80m

e35M

740.7m and approximately 743.0-747.0m

Moderately brecclated interrally and sheared. Core very broken over upper 1.3m,
742.15-742.40m and basal 2.5m - moderately broken from 739.3-741.4m.

737.7-739.0m:  Sulphide content approx. 2% ~ mostly pyrite and arsenopyrite
with minor chalcopyrite - associated with quartz and ?sericitic feldspar veins.

(quartZ and 7sericitic feldspar) grey rock subparalle] to C.A.

739.35-740.50m. Moderate Sulphides 1-2% - chalco rite:?xr1te averages approx.
I:1. Minor arsenopyrite. st chalcopyrite 1s in chloritic fractures where
chalcopyrite ‘pyrite » 1:1. OQccasional sulphide rich veins similar to rock from
739.0-739.35m =" i.e. mostly pyrite - especially at 740.0m,

740.50-742.0m: Minor sulphides - mostly arsenopyrite - very patchy distribution
and very finely disseminated.

742.0-742.2m:  Sulphides (approx. 1%) on chloritic fractures, occasionally with
calcite vein fi71Ing. Chalcopyrite:pyrite approximately 1:1. Approximately half,
sulphides arsenopyrite.

742,2-743.4m: Minor Sulphides ~ mostly arsenapyrite with trace chalcopyrite and
rite in chloritic andjor calcite fractures. gtronger arsenopyrite from 743.0-

43.4-745.05m: Minor sulphides, chalcopyrite + pyrite on chloritic fractures with
ffrace arsenopyrite.” Stronger arsenopyrite from 744.05-744.25m - only trace sul-
Ph1des below.

45.05-745.50m:  Stronger sulphides {average approx. 2%+), unevenly distributed in
khioritic sheared portions.

745.5-746.52m:  Minor sulphides (arsenopyrite, chaicopyrite and pyrite) over upper
POcm decreasing To trace Eeluw.

chloritic fractures. HNote:

739.0-735.35m:  Stronger sulphides (>2%) mostly pyrite with minor arsenspyrite and
less chalcog;rite. SuTphides associated with an 1rregular band of white speckled

740.15m) Pet.
2428.4%

24236724345t
742.00m|742.2

stly chalcopyrite with lesser arsencpyrite + pyrite.

746.52-747.45n: Moderate sulphides - approx. 1-2% - mostly arsenopyrite. .
Irregularly distributed over unit in fractures and shears. Chalcopyrite mostly in
should have approx. 5% sulphides and more chalcopyrite

[7a2.20m1743.40ml20cm
243821t | 24391F 3. 9f¢t

1743.40m [745.05m] 65¢cm
B43511t2444 . 5F15,4f¢
i

y45.05m 745.50m
4445t 24460Ft

§45.35m)| Pet. S
445.5ft)

45,50m 746.52m
446.0FL2449.31 ¢

46.52m [747 .45m
44331t 245241t

737.70m 739.00%130cn
Z420.4ftF424.7f14.3ft

739.00m 739,35m35¢m
24247ft| 242581 ¢1.1f¢

739.35m740.50m |115em
2425871 p4296f1 {3.8f¢

740. 50m ;42.0 50cm

[+

243457t | 24352FtD. 7t

984

3.1fY

v

p.22/ 18/
79 76.80 «0.05

D.18/ i25/
%80 9.23. 0.0

l
0.41/ 10/
81 170,11 «0.05

P662/73

| .

i :

'0.03/ 6/
%82 |0 85<0.05
| H
l0.10/ 5/
8 1 0.31<0.05
]
|

0.07/ 5/
0.50<0.05

0.11/ 3/
B85 70 38:0.05

1
0.87/ 5/
1986 . 9.38:0.05
1416+0.88/ 18/
0.53:

P669/73

D.05/ .7/

987 10,39 ‘<0.05

417%D,06/ | 22/-
0.68

1.05/ 7/

%983 0.81 0.1

141841 .00/ 15~
- 0.94

* check assays:

ezZnnnn
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thaniarﬁnopyr‘lte according to assays - these sulphides are not apparent macro- Hefghteid Average - '
‘547 0m 748.350 0.550 | 0.50m scopically. 731,110 ' 747.45+16.3«n) _ .21 -/
l?"‘g‘-ﬁﬂl 749 700 1.35m | 1.29m 747.45-749.60: Trace sulphides, mostly arseno pyrite and pyrite. Extremely £398.8ft2452/4F463.6fE) - -
e i crushed and puggy sheared rock over basal 10 cm. 747.45m 749, 604215emy ooy 0.01/ 25/
: P452.4Ft2459.4F47. 0Ft ‘0.44 < 0.05
! 1415%0.01/ 135/
0.47 -

Fcheck assays
Weighted Averade - . !
729.42m 749.60m20.183) -/ i

, - P393, 2ft 2459, 47466.2F8) ~ | 0.68 -
) : BASE OF MINERALIZED ZONE : ;

F49.70m!750.200 0.50m 0.43m  {49.60m(750,30m] ZPHYLLITE - medium to dark-grey, graphitic, chloritic muscovi ‘ i
» Qrap . te/sericite rock - i
o 20n - - |B459.4f42461, 7 tmassive and hornfelsic with numerods c oritic {some graphitic) intersecting zzgg'g?ugfgi:’% ;0‘;:1: 990‘50'8166'\13/05
. 751.30m 1.10m 1.10m - cleavage planes forming wedge shaped rock pieces. Unmineralized. : ) . Lo

b49.0m ) pet. Saple PETO/73
i - P460.4¢4) ) foo

i :

, + [F50.30m |753. 00m; SHEARED GRANITIC ROCK. Sheared and brecciated, pink feldspathic granitic rock f50.30m y52.37m |207em) g0y D28/ 125/
51.30m [751.65m; 0.35m | 0.30m | P461.7F42470.6FF(?hanging wall sheared granftic rocks or sheared Mount Neill Granite Porphyry). £461.7ftp468.5746.8ft :0.42 x 0.0%
i Strongly crushed and brecciated with a chloritic puggy matrix over upper 35cm. i |

51.65m 753.15m) 1.50m 1.38m | Minor s:'ltgg‘ldes except for band of moderate sulphides - mostly chalcopyrite, '

soMme rom 751.5-751.6m. Remaining sulphides arsenooyrite - mostly very
finely dsseminated and occasional course-grained patches.

i0.12/ 1130/

[}
. Dark grey to black puggy fault gauge zones over basal $0 cm separated by narrow 752.37m| 753.00m 63cm 992 i
: zones of strengly sheared and brecciated granitic rock - the widest from 752.36- 468, 5ft2470.6FY2. 1Ft 10.14<:0.05
. 752.37m with strong calcite veining. H ;
i | :
753.15mn} 753.7 0.60m 0.55m § 753.00&57.2% STRONGLY SHEARED GRANITIC ROCK OR ?TCALC-SILICATE ROCK. Pale greenish khaki, 753.00m|755. 00m200cm ggglto.m/ 18/
i |2470.6Mm24344F tstrongly sheared, slightly chloritic, fepidote or clay-quartz rock,  Siight pale J470.6ft2477.2ft6.67t 10.06 ¢ 0.05
753.75m| 755.30n - 1.55m 1.25m* pink tinge 1n part. The abundant 1ight olive green mineral resembles soapstone and 755 65m | Pet ple Rese/13 )
*25cm core 105 i possibly results from strong shearing of epidotic cale-silicate rocks. ' - | '
’ - ) Weighted Avera l :
. . . . Core very broken and ¢layey grit in part when wet - as the green mineral and 727.68m|755. 7.3 } R R
! 758-30m| 756 : 0-70m 0 ssm‘ quartz content varies so the rock is efther soft and clayey ?when wet} or hard 9.7f [ / ! 14/
i . . . . 9Bm* respectively. Becomes more quartz-rich pink feldspathic and granitic looking ! } |
L Zf?cg“g,ifjﬁs 1.20n } 0.38m ' towards base, especially zone 756.4-756.75m - siightly Yepidotic or clayey and 766.55m| Pet. Spmple [P657£73 !
i strongly chloritic from 756,75-757.0m. l i
! : Core lost over basal 20 cm. I l

e .
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182. 60m 757.2&J

727.68 1749.60
i core recovery

574.60m
Total %|core repovery

21.92m ]
over mingralised Zpne

528. 130
91774

20.83m

95.03%

Unmfneralized‘

757.2m BASE QOF HOLE
(2484.47t)
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Swmple: P302/73: TS 30624:

Location:
184.54

Rock Name:
Adamellite gneiss

Hand Specimen:

A well foliateq and sheared gneiss containing clongate lenses of red feldspar (up
to 2 ¢m long) in a fine-grained, dark matrix. :

Thin Section:

An optical estimate of the constituents gives the following:

2
0

Quartz 20-25

K-feldspar - 30-40

Plagioclase 20-30

Biotite-Chlorite - 5-10

Opaques 2-3 -
Zircon Trace-1 '

Apatite Trace

Garnet Tracc

Fluorite Trace

The rock has the composition of a granitic adamcllite though little trace re-

mains of any igneous texturc. The present texture is gneissose with lenses of

feldspar separated by arcuate ribbon aggregates of quartz. Biotite, partly o
chloritized, is a minor component. The dominant impression is of a sheared :
augen gneiss which has been partly recrystallized. _ o,
e . ’ : ] it
The feldspar augen are composed of an aggregate of K-feldspar grains (most with

microcline twinning), possibly broken down {rom large single crystals. Individ-

ual grains vary in size from lcss than 0.2 mm to 5 nm. Intergranular boundaries

are very irregular, crenulated or even granulated, a reflection, to some extent,

of the stress under which they formed, and the modifying, partial recrystalliz-

ation which has followed. The feldspar aggregates contain small stringers or )
individual grains of quartz, rare granular opaques and phyllosilicate. Locally,

the K-feldspar contains abundant exsolution granules of ?hematite.

Plagioclase and some untwinned fcldspar, possibly also plagioclase, occur with
the K-feldspar, and in the interstitial arcas, and there arc a few rcmnants of
large plagioclase grains. Such twinning as remains suggests oligoclase. This
feldspar is characterisced by more intensc alteration, with the formation of browm
alteration products, probably largely scricite. Plagioclase-plagioclase contacts
are smoother than those for K-feldspar and modified triple-point junctions are

present. '

Laths of biotite, partly or completely altered to chlorite, occur mainly with |
plagioclase, ranging up to 0.5 mm in size. They reflect the main f{oliation but
are locally deflected to parallel cross-cutting microfaults.

Quartz occurs in drawn-out ribbons of strained crystals, reflecting the extent
of shearing. Individual grains tend to be small (0.1-1 mm) and elongate with
highly sutured boundaries. The quartz shows rotationed and granular changes ad-
jacent to the cross faults, and it is clear that the quartz has bornc the brunt
of the dynamic stress, having behaved more incompetently than the feldspar.

Traces of- zircon, ?sphene, apatite, granular opaques and a colourless garnet arc ;
also present. The opaques include sulphide and ?magnetite., Some breakdown of -
cuhedral ‘primary opaques to smaller grains has occurred during deformation,

Fluorite occurs with the sulphides and secondary quartz in small, irrcgular,

cross-cutting veins, .



Sample: P303/73: TS 30625:

Location:
249.71

Rock Name:
Feldspathic gneiss

Hizwd Specimen: '

A well {oliated, dominantly ved gneiss.,  Larpe augen arct rihbons of pi_n.:.. m'];:rt-;‘,'-
feldspar are sépurated by dark green Colise. A series of subparalici =.crefmuiis

cib the fuliation almost perpenticalarly.  fhe thickness of the foldspaitic Layers

Viries cassaaer-hly from about I mm to over 1 cn.

Thin Section: ) o )
An optical estimate of the constituents gives the following:

- o g
Microcline - 60-75 . ' -
Quartz S 5-10
Plagioclase : - ? 10
Siderite ' S
Chlorite and chloritised
biotite . 5
Brown clay : 2-3

This is a typical feldspathic augen gneiss showing the cffects of cataclasis.

.The dominant mineral is K-feldspar, which is cither untwinned or shows microcline
twinning. The augen were originally as large as 1-2 cm, but are now broken into
a compositc of smaller grains (0.3-0.7 mm) with irregular boundarics. Minor
granulation has occurred between some of the grains. Lven those grains which
remain relatively unaffected show strain extinction and some degrec of cracking.
The narrower ribbons of feldspar are also broken into small grains similarly.

The feldspar is turbid with exsolution of fine opaques and some formation of clay
or chlorite. .

Interstitial areas are composed of a confused, fine-grained, granular aggregate
of feldspar with broken larger grains of feldspar (0.1-0.2 nm), flakes and comm-
inuted aggregates of chloritised and degraded biotite, pockets of brown clay,
carbonatc and secondary quartz. The larger feldspar grains resemble those in

the augen but a small proportion of highly altered plagioclase is present.’ Sid-
erite forms irregular masses (0.5-1 mm in diamcter) and is also found in cross-
cutting, discontinuous veins: it usually occurs with clay and locally with
quartz. The siderite is of late origin and does not reflect the foliation in any
way. Secondary quartz forms small, subhedral prisms lining and extending into
cavities in the rock.

The rock has had a complex metamorphic history. A feldspathic augen gneiss app-
cars to have been severely sheared with a combination of plastic and cataclastic
deformation. The finer cataclastic effects have been obscurcd by partial recryst-
allization of the feldspar, Quartz, carbonate and clay are all late minerals and
show no indication of dynamic stress. Though there has been breakdown of large
grains and some reconstruction of the feldspar, there is nothing to suggest that
large-scale chemical changes have taken place. It is therefore considered that
the primary rock was, sycnitic rather than granitic.




Semsle:  P304/73: TS 30626:

!m;ulion:
282.69

Ko Name:
Cranitic (adumellitic) enciss
e e e e e e LW e T T

Hand Specimen: :

LUo0G4

A coarse, augen gneiss with large augen of pink feldspar up to 2 an in diamcter,
together with smaller, eclongate ribbons of feldspar and a few small patches of
light green material separated by fine-grained, dark grey material,

ihin Section:

An optical estimate of the constituents gives the following:

Quartz
K-feldspar
Plagioclase
Chlorite
Opaques
Zircon
Sphene
White mica
Tourmaline
Apatite

%

30-35
40-50
20
5-10
2
Trace
Trace-1
1
Trace
Trace

This sample 1s similar to the two preceeding, in that it is an augen gneiss
which shows the effects of cxtensive shearing followed by partial recrystallizat-

ion of material granulated by the stress. Unlike the previous samples, the augen

tend to remain large and individual crystals in the range 2-8 nm are common. ‘The
overall impression is of a deformed, partly recrystallized, granitic rock.

Both K-feldspar and plagioclase occur as augen, with the latter much morc exten-
sively altered than the former, having been transformed, in part, to scricite
or clay. K-feldspar is still rclatively fresh. The augen tend to have their
long axes parallel to the foliation and thereis a suggestion of rotation to

this position in some grains.
major displacement has occurred.

Many of the large grains are cracked, though no
Smaller feldspar grains average about 1 mm.

The main ferromagnesian mineral is chlorite which occurs in irregular, medium-
sized grains between the feldspar or quartz, or in thin stringers in a similar
position. Rare compound augen of feldspar and chlorite are enveloped in quartz,
and chlorite has some tendency to be found in the shadow zones f the augen.

The chlorite is medium green, with very low interference colours and is probably

largely secondary after biotite.

Many of the larger flakes of chlorite contain

fine opaques, probably formed during the breakdown of biotite. A few grains
cach of coarse opaque mincrals and sphene are locally intergrown with the chlor-

ite.

Quartz has behaved least competently. It now occurs as extensively strained,
granulated, elongate aggregates which have been deflected around the feldspar
~augen. Partial recrystallization of some of the granulated material has taken
Place. The quartz commonly contains small lenses of chlorit®, and small feldspar

grains are not unconmon,

Accessory minerals include granular sphene, subhedral, greenish apatite, and brows

tourmsiline,
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sample:  P305/73: TS 30627:

location:
287.39

Reck Name:
Gneiss

tiand Specimen:
A dark red and black gneiss which possibly contains a fragmental component.

Late aeveloped cracks, sealed with dark coloured material, cross the foliation
at a high angle. ' ' :

Thin Section: . )
An optical estimate of the constituents gives the following:

%
Quartz 50-60
K-feldspar 15-20
Sericite 20
Chlorite 5-10
Zircon Trace
Opaques Trace

This specimen has possibly been a breccia which has been extensively sheared and
recrystallized. Chlorite-sericite is of late origin, having formed after the
main dynamic stress had been removed.

The rock has a gneissic texture but contains what appear tobe flattened and/or
sheated fragments of rock as well as late-developed augen of K-feldspar.

The brecciated nature shows best in plane polarised light and the fragments
(pebbles) consist of deformed vein-quartz, mica/chlorite or chlorite-quartz. Re-
constitution of the quartz has taken place under the influence of acute confining
and shearing stress with the development of aligned prisms of quartz which paral-
lel the overall alignment of quartz in the body of the rock. By contrast, the
chlorite and mica rich {ragments show no foliation and included quartz has a ran-
dom orientation. The chlorite ‘pebbles' also contain fresh feldspar and arec con-
sistent with a derivation from an acid volcanic rock. :

The remainder of the rock consists of a flattened intergrowth of quartz with

mica and chlorite topether with larger grains (?augen) of feldspar. The latter
are comonly some 0.2-0.3 nm in diameter, but larger grains, subscquently crack-
ed and veined by mica have reached 1 nm. There is some displacement of the quartz
foliation round the feldspar. Individual quartz grains have a high length to
width ratio (3:1) with a maximum Iength of about 1 mm. Stringers of quartz grains,
however, may exceed 1 cn.

Neither chloritc nor muscovite/scericite show any major foliation. They occur ag
aggregates of small graios (less than 0.03 mn), interstitial to the QUartz and
feldspur, ,

Opuques occur in sial] stringers parallel to the foliation.
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Late-stage veins of phyllosilicatec material cross the foliation at a high angle,
and cracks occur parallel to the veins. 7he incoming material includes a green
chlorite as well as a white and pale brown mica. These veins add to the brecciat-
ed appearance of the rock but are not wholly responsible for it.

This specimen is considered to be sedimentary on the grouns that the quartz con-
tent is higher than is normal for an igncous rock. This begs the question of
the extent of any introduction of silica.

The contrasting alignment of quartz with non-alignment of phyllosilicate is one of
the rore interesting features of the rock. It is possible that phyllosilicate

has recrystailtized (or been formed) at the close of the stress period when only
tae iocal vapour pressure was high (no shearing stress) and at moderate-low tem-
peratures. _

siap le:  P306/73: TS 30628A & B:

Location:'
272.52 '

Rock Name:
Gneiss

lland Specimen: ‘
This is a very mixed gneissic rock. TS 30628A is taken from an area which is mot-
tled in red and pale green, with minor colourless quartz. TS 30628B is taken
across a quartz-rich vein. The vein is flanked by dominantly green, fine-grained
material showing apparent drag foliation. One large bent ‘augen', 7.5 mm long, of
red K-feldspar occurs adjacent to the vein in close proximity to visible chalco-

pyrite.

Thin Sections: '
An optical estimate of the constituents gives the following:

sty

30628 A 5 30628 B | 3
K-feldspar 40-45 Vein: Quartz - 90-95
Chlorite ) — Clay 5
Shay ) 45 Siderite (1-2)
cricite ) . ‘ o ] .
Siderite 5-10 Host: Chl?rlFC{CId)/
Quartz 10 sericite 45-50
Fluorite Trace ' Quartz 20
Opaques 1-2 K-feldspar 20
Opaques 10-15

The complex nature of this rock revealed in hand specimen is confirmed in the
thin section, The quartz vein has the only readily discernible texture. The re-
mainder of the rock has a loosely gneissic texture modified considerably by cua-
clastic effects, local recrystallization and the introduction of veinlets aud
irregular patches of late-stage sccondary material. As will be scen {rom the pro-
portiens indicated for the thin sections, proportions of many given minceral s

apt to be very viried.

&
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The mottledrock of TS 30628A is composed of broken grains of partly altered,
turbid K-feldspar set in a matrix of fine-grained, comminuted phyllosilicates,
feldspar and quartz. The feldspar is badly cracked with well developed strain
twinning and some grains are cemented by recrystallized, less altered feldspar.
The grain size is very variable; large feldspar grains tange from 0.1-3 mm.
Rare chlorite reaches 0.2 mm. The matrix has a grain size near 0.01 . In a
few places incipient recrystallization of the matrix has occurred with the form-
ation of an.aggregate of grancblastic grains 0.05 mm in diameter.

One part of the thin section contains irregular rosettes or spherulites up to

1.5 mm in diavcter of siderite. These rosettes occur with muscovite (approximately
0.15 ma in size) and relatively fresh feldspar and quartz. The muscovitc also
tomis aggregates of flakes and occurs in late-stage veins. The opaques of this
thin section include both iron oxides and sphene (altered) and have irregular
outlines in most areas.. Two grains of fluorite occur with suiphide in a veinlet

of quartz. ‘

The quartz of TS 30628A has two habits, (a) highly deformed veins and aggregates
and (b) late-stage, largely unstressed veinlets. The deformed quartz shows the
subparallel alignment of stress rupturing and it seems likely that larger grains
have been broken down to give the present pattern. Quartz aggregates range up to
2 x 2 m and a diamond shape (augen) is common. The late-stage veinlets vary
from 0.07 nm to 0.5 mm in width and the wider ones commonly have a core of opaques
or siderite.

The quartz vein of TS 30628B shows very similar characteristics to the comparable
material of TS 30628A. The vein, 2-3 cm wide, has been deformed to give an agg-
regate of aligned prisms which simulate feldspar laths. The prisms are comonly
separated by partings of clay or chlorite. The attitude of the grains changes
slightly,indicating drag, at the edge of the veins, emphasizing the fact of the
incompetence of the quartz. A zone adjacent to the vein contains abundant second-
ary opaques.

The remainder of the thin section has a texture similar to that of TS 300628A but
differences include (a) more prominent, larger grained, dark green chlorite (0.1-
0.3 wm) and (b) the presence of patches of authigenic, very pale brown/pink clay
formed, in places, between quartz grains mantled with orange clay. A vein of
siderite associated with pinkish ¢lay runs through this scction.

Conmont ;s

The rock does not show any close rescmblance to those described in Reports MM 4063/73
and 4491/73. There is, for instance, no sign of cither cpidote or amphibole. How-
ever, the rock does have a [lamily resemblance to the more acid rocks described in

the above reports in the sense that a similar mineralogy, including scricite and
chlorite, is present. The dominant texture of the rocks of NS is that of a modif-
led hornfels - a texture absent in this smmple. It was, however, noted in the
earlicr reports that the hornfelsic textures might represeat recryvtallized mylon-
1t12id vock, especially in PI32/73. The evidence for cataclasis is mch stronzer

in this sample, o '

G
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fn summary, this rock Is believed to have been an adamellitic igneous rock cut
by a quartz vein. it has there heen sheared to become a cataclastic gneiss.

At or after the close of the main period of cataclasis and metamorphism, brittle’
fracturingy his ocourred with introduction of chlorite, scricite, clay, siderite
and sulphides.  This has been accompanicd by minor recrystallization of the conm-

inuted material.
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Sample: P595/73 TS 31212

Location: 350.0
Rock Name:  Augen gneiss with pebble of microcline, probably a metasediment.

Hand Specimen: An augen gnelss containing a pink pebble (well rounded) of
' - felsic material some 2 cm in diameter.

Thin Section: An optical estimate of the constituents gives the following:

% “Pebble %

Microcline 50 ' Microcline 80-85

Quartz , 30-35 Opaques 1-2

Plagioclase 10 Altered?

Chlorite) 510 Plagloclase 5

Biotite Quartz 5-10

Opaques 1-2 Chlorite - 1-2

Zircon Tr

Apatite Tr

The rock contains an apparent pebble which 1s essentially one crystal/
grain of microcline (with inclusions) enclosed in a sheared granitic rock.
The texture of the bulk of the rock 1s gneissic.

The pebble, as noted above, is dominantly of microcline, turbid with
red-brown opaque granules. The mlicrocline contalns irregulax inclusions of
clear quartz, deep brown highly altered ?plagioclase, small areas of opaques and
grains of chloritised biotite.. There are also small microcline grains
with different. orientation to that of the host. None of the inclusions
show any particular orientation, but there is a zone through the middle of the
grain, 1-3 mm wide, composed of a mosaic of equant quartz and feldspar grains
with minor degraded bilotite. In some places, small grains along the surface
of the pebble show myrmekitic intergrowths with the minor reaction such as might
occur between a pebble or xenolith and a surrounding medium of similar but not
exactly the same composition. This zone is discontinuous and rarely exceeds

0.5 om in width.

The foliation of the remainder of the rock is delineated by blotite trains,
by lensoid aggregates of quartz,and by a combination of bands and aligned
augen of feldspar. No mineral has well developed crystal faces. The grain
size varles from about 1 wm for the larger feldspars down to 0.05 mm for some
of the quartz. :

The potash feldspar is efither untwinned or shows incipient microcline
twinning. It is weakly altered with some development of granular opaques.
On‘the contrary plagioclase is now scarcely recognisable,with a more thorough
alteration (opaques with clay/sericite). Quartz also, but to a lesser degree,
carries trains of fine opaques.

Relicts of brown biotite remain but most 1is partly or wholly chloritised.
Chlorite, where it occurs as discrete grains,is a pecullarly bright green colour,

contrasting with the black-brown of the biotite. In a few places small aggregates
of small secondary ?bilotite have formed together with small aggregates of opaques.

"Primary" opaques appear to be mainlysiron oxide.

The few zircons noted appear to be metamict.

-~ -D00009
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Augen shapes are not well shown in the thin section. Incipient o ;
augen are composed of aggregates of elther quartz or K-feldspar. . é

Ihere are a few smaller microcline grains which appear to have over-
- growths on opposite ends of an originally rounded grain, and there are a ) §
few other relict textures which suggest the former presence of rounded grains £

- 0.4~0.8 mm in diameter. Some of these show evidence of deformatilon.

The rock has possibly been a conglomerate before becoming a gnelss,
and the microcline grain appears to be a true pebble rather than a xenolith
or xenocyst, The present composition is that of a granitic gneiss.

Sample: P596/73 TS 31213 | L

Location: 364.9 ? :
Rock Name: Quartz-feldspar gnelss (metaconglomerate)

Hand Specimén: A dominantly dark red, microgranitic rock

Thin Section:  An optical estimate of the counstituents gives the following:

|
x i
|
Quartz © 50-60 ) |
Microcline 5-Tr ' |
Untwinned and altered
el feldspar clay _) 30-40
. Mica/chlorite _ 5
Opaques Tr-1 ]
Calcite Tr )

The rock 1s composed of relicts of fresh untwinned feldspar (albite) and
highly altered feldspar in a sheared and recrystallised mixture of quartz,
microcline, mica and chlorite. To some extent the relict feldspars (commonly
1-2 mm in diameter) simulate augen as linear crush zones have been displaced
around them, and there is a well developed foliation. |

The thin section has been stained by Alizarin Red to help identify the
carbonate which 1s present. However as a consequence of the staining the
highly altered feldspars have taken on a pink colouration. These grains are
now isotropic except for the inclusions of mica (sericite) and chlorite.

The pattern of th inclusions suggests former albite twinning but this is not
conclusive. The K-feldspar is fresh with no opaque exsolution products.

Some feldspar grains show relict textures suggesting rounded grains 0.6-1.5 mm
in size, and there are a few granulated quartz graing of similar size. In
general quartz has been deformed and granulated more than feldspar.

1y
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Much of the remainder of the rock has an incipient mortar. texture,
but quartz, in particular, has partly coalesced to give grains of sizes
varying from 0.0lmm to near 1 mm,with highly sutured margins. In a few
places microcline grains 0.2-1.0 wm (with minute opaque inclusions) have
developed and in a few places submyrmekitic intergrowths of quartz and feldspar

have occurred. , :

Chlorite, derived from bilotite, and with opaques exsolved along its cleavage
planes, forms roscttes or irregular aggregates of grains 0.2-0.5 mm in diameter.

fySeysass

It is commonly assoclated with equant, graunular muscovite (0.1 mm). Most of
the chlorite occurs discontinuously on a line of weakness which 1s of later
origin than the dominant foliation and cuts it at a high angle. A trace of
calcite ocecurs with chlorite in one area.

This is probably a metamorphosed conglomeratic sediment which had an
arkosic composition.

Sample: P663/73 TS 31615

location: 513.8 m

Rock Name: Shattered veln quartz in quartz-—chlorite rock {(metasediment)

Hand Specimen: The rock consists of a quartz vein displaying very weak
banding, set in dark grey banded metasediments.

Thin Sectlon: An optical estimate of the constituents gives the following:
Vein % Host
Quartez 90--95 150
Chlorite
Sericite 5-10 150
Bilotite Tr -
Opaques Tr

The "vein" consists largely of quartz which has been shattered and veined
by phyllosilicates. The "host rock" consists of fragments of quartz in a
fine grained ground wass of quartz and phyllosilicates.

The vein quartz consists of highly stressed irregular to lozenge {(diamond)

shaped grafus up to 5 mm in length. These irregular grains are separated

by fine grained veinlets of phyllosilicates. The pattern of fracturing with
assoclated veinlets 1s consistent with shattering by compression with minor
shearing. A vein (0.25-0.5 m wide) of relatively coarse chlorite with
partly oxidised biotite and minor quartz cuts the vein at a high angle.

The host rock contains an assortment of quartz fragments of lrregular
shape and size, all showing shadowy extinction indicative of strain,separated
by fine grained phvllosilicategwith ?secondary silica. The quartz varies in
size from 0.1 to over 2 mm. It is highly angular though most grains are

corroded and penetrated by the groundmass. Several of the grains are compcund.

The groundmass contains sericite/muscovite but the greater part appears to be
chlorite., ' Traces of K-feldspar, revealed by stalning are present.



iise

. 'DO0012

A zone 4-5 mm wide, between the vein and the mailn part of the host rock,
has very few quartz remnants and is composed larjely of chloritic clay which
displays incipient banding. '

The pupposed veln probably was once a genuine quartz vein. The nature
of the host rock 1s less certain. 1t appears to have been quartz-rich,

possibly a quartzite. Whether the phyllosilicate has been introduced or
{s a mobilised product of the original rock {s not certain,

Sample: 597/73 T8 31214
Location: 538.6
Rock Name: Quartz chlorite-sericite gneiss (probably metasediment)

Hand Specimen: A dark coloured gneissic rock cut by crosscutting veins
of chlorite.

Thin Section: An optical estimate of the constituents gives the following:

Z
Quartz . 60
Sericite/muscovite 5-10
Chlorite 25-30
Epidote Tr
Altered sphene/rutile 1
Altered feldspar 2-5

The rock consists of alternations of bands of quartz, quartz with
mica, and chlorite. It has a well developed foliation, defined by the
alignment of the various bands.

_ Quartz occurs as irregular elongate grains up to 5-8 mm long,usually in
bands or lenses of grains. All grains have irregular outlines, and, in the
areas where muscovite is prominent, some grains enclose muscovite grains.
Much of the quartz is turbid, with included opaque granules.

A few grains of altered red feldspar are present in a late stage vein,
in association with chlorite, Elsewhere any other feldspar which may have
once been present has been converted to muscovite. The latter mineral varies in
size from 0.08 wn downwards to sericite size. It is granular and commonly
occurs in aggregates of no particular internal orientation. In many areas it
is intergrown with quartz, elsewhere, with chlorite. . .

Chlorite, pleochroie from pale brown to medium green, occurs in massive
veins (with subordinate quartz) and in veinlets and aggregates which penetrate
or oceur within the enclosing quartz-rich host rock. The chlorite shows brown streaks
reminiscent of biotite. The colour 1s possibly an indication of partial
oxidation. Interference colours are elther anomalous blue, isotropic, and simply
the body colour. The overall relief of the chlorite appears high.  The
chlorite is accompanied by what appears to be altered ilmenite with minor sulphides.

53
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The origins of this rock are not clear. The rock now contalns too much
quartz for 1t to have been an igneous rock and its general, overall appearance
under low magnification,suggests & metamorphosed, coarse grained sediment which
has been cut by subparallel veins of more basic composition. -

Sample: P598/73 TS 31215-31216
Location: 557.23
Rock Name:  Chlorite-mica-quartz rock {?metasediment)

Hand Specimen:  The hand specimen shows a contact between a grey-green
"amphibolitic"rock or schist (TS31215) with a dark green
"amphibolitic'"rock or schist (IS31216). The latter is
cut by colourless, white and red veins, none of which
cross cut each other, :

Thin Section: An optical estimate of the constituents gives the following:
1531215 A
Quartz 5-20

Very varilable
gii;rite ; because of the
Amphibole ) 60-80 breccilated nature

K~Feldspar) of the rock

Opaques 5-8

Calcite 15

Apatite Tr

(oneband) : .-

TS31216 %

a. Biotite 50-70
Quartz . 20-30
Opaques 5
Chlorite inc.

serpentine 10
Calcite 1-5

b. Calcite 5-10
Opaques 5-10
Sericite 30-40
Quartz 15-30
Altered biotite 10-20

Chlorite 10

TS31215 is from the rock given a field name of hornfelsic amphibolite
by Mr Emery. In the hand specimen the rock is seen to be brecciated with two
apparently different phases represented. One phase 1s pale green and contains
a heterogenous granular mixture of granular calcite, colourless chlorite and
quartz. The other assemblage contalns a green chlorite, with prominent opaques

as well as quartz. In this phase chlorite is restricted to marginal areas
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and veins. = Sulphides, oxides and titanium minerals are all represcnted
among the opaques or near opagques.

K~feldspar is present with the calcite ju some of the veins. The
oldest rock appears to be the quartz-chlorite-opaques rock with minor amphibolc
This consists of small rccrystalllsed quartz grains, either single or in
aggregates, and commonly elongate parxallel to the follation, separated by
filaments of chlorite and opaques. CGranules of carbonate are present in a
few places. The chlorite has avowalous bluc interference colours. In a
few areas blades of chlorite appear to have rcplaced feldspar and some has
partly replaced amphibole.

The second phase consists of a heterogenous mixture of fine grained
clay, chlorite, calcite and opaques. There is no well developed folilation
and calcite is dispersed throughout the whole of this type of material.
Opaques are preferentially concentrated aloug cracks.

Both phases are cut by early veins containing essentially calcite alone
(there are traces of chlorite), and then by a later, weakly zoned, vein. The
outer zone of the latter is chloritic, there is an inner zone of K-feldspar
and the core is sparry calcite. The two latter minerals form grains in the
gize range 0.2-0.4 mm in the vein. The margin of this veln appears locally
sheared, and the vein itself cross cuts the pre-exlsting foliation of the

quartz—chlorite rock.

The other part of P598/73, represented by TS 31216, is that given a field
name by Mr Emery of phyllitic amphibolite. It is a complex rock. The thin
section shows the contact between a dark phase, blotite-quartz-opaques schist
and & light coloured phase, of sericite/chlorite-quartz—carbonate.  An inter-
mediate grey zone is the product of shearing, followed by recrystallisation,
at the interface between the two phases, and is composed of dominant quartz and
chlorite with opaques {oxides) and trains of leucoxene. ' Dolomite occurs with
calcite and K-feldspar in a late stage veln which crosses this zone.

The biotite schist contains abundant aligned small (0.005-0.4 mm) grains
of biotite, interspersed with small (0.1-0.3 mm) sub—equant grains of quartz.
There are unusual cross-cutting patches of colourless phyllosilicate {(grey
interference colours} up to 5 mm long and up to 1 mm wide, possibly a serpentine
variety of chlorite. The Interference colours contrast markedly with the
more common blues. :

The sericite/chlorite-quartz-carbonate phase is unlike any other present
in the present batch of thin sections. The colouration of the rock, pale
brown in places, suggests that it was once a blotite schist, and that the
biotite has been degraded to a large extent. No particular orientation
direction is shown by the remnants. This phase is cut by veins of later

chlorite with minor 7illite. S S B ]

The origins of these rocks remain highly inconclusive. The blotite
schist was probably once a sedimént, but the nature of the remaining rock .
has been obscured by the subsequent metamorphic processes, which include
shearing or crushing and probably some hydrothermal alteration (e.g.
chloritization and introduction of calcite).

i3
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Sample: P599/73 TS 31217
Location: 581.2
Rock Name; Chlorite mica) schist,

Hand Specimen: A dark chloritic, fine grailned rock with a greasy feel

- Thin Section: An optical estimate of the constituents gives the following:
A
Chlorite 80-85
Epidote 2
Sulphides and w_e 2-5
Quartz 2
Mica 5-10
Monazite Tr
Titanium minerals 1-2
Apatite Tr

gy

The greater part of the rock is composed of very well foliated chlorite
containing, in places, minor degraded biotite and muscovite, together with veins
containing quartz or quartz and epidote. The chlorite is impregnated with
fine granular or elongate opaques together with slightly larger but more widely
dispersed, altered titanium minerals. .

The chlorite is colourless, with grey Interference colours. Most
shows a simple alignment more or less flexed, or, rarely, sheared. In a few
places rods of chlorite (+ mica) are orientated in theilr outer shapes parallel
to the orilentation, but internally the cleavage is at a high angle to the
foliation. The mica and chlorite both occur in small grains, 0.05-0.2 mm long.
The greater part of the mica, aligned parallel to the chlorite, is a pale brown

degraded mica.

Locally the mica 1s co-abundant with the chlorite.

The opaques within the chlorite seem to be mainly pyrite, the titanium
mineral is dark brown and was once eithersphene or rutile. A grain of monazite
has a halo of altered chlorite enclosing it.

.

The chlorite schist 1s cut by veins, which have penetrated along shears
(microfaults), and have penetrated what were possibly once tenslon cracks.
The veins are irregular in thickness (0.5-5 mm) and vary in attitude. Epidote
occurs as subhedral prisms or tablets; quartz has an incipient sparry
texture. One large grain of apatite was noted. Many of the veins were

apparently emplaced at the close of the period of shearing, one vein is apparently

much later.

.The origins of the rock are not readily recognisable; but the rock was
possibly a shale countaining pyrite and carbonaceous material,

[
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Sample: P600/73 TS 31218

Location: 594,35
Rock Name: Altered felspathised granitoid (granitic composition)

Hand Specimen: A medium to coarse grained,dominantly pink granitic rock
which contains dark coloured, fine grained inclusions and
partings. The feldspar revealed on the cut surface-
appears to have elther crystallisced late earlicr-formed-
minerals, or has been partly remobilised late in the rock's
development.

Thin Section: An optical estimate of the constituents gives the following:
4

" Quartz 15-20
Microcline ) 60
Untwinned feldspar
Biotite Tx
tpidote/chlorite 20
Calcite Tr-1
Opaques 2-5
Altered sphene Tr
Apatite

P600, 604, 605 (both) and 606/73 are all very similar. They consist of
rocks which have been compressed, crushed and reconstituted with extensive

. development or redevelopment of K-feldspar and chlorite. Quartz has been
i recrystallisged.

This sample is from a zone which changes from a massive granitoid
through a fractured zone to a zone composed of chlorite with subordinate K-feldspar.
The overall texture is highly modified allotriomorphic granoblastic.
Many of the grains are in the range 0.05-0.1 mm diameter, but, in places,
tporphyoblastic growth (coalescent from the smaller grains) has allowed
development of highly irregular microcline grains up to 0.5 mm diameter. In
places similar features relating to longer grains (up to 3 mm) can be interpreted
as being the productof partly lroken down phenocrysts of feldspar.

The result is a confused melée of allotriomorphic quartz and feldspar
and chlorite with irregularly distributed opaques, and rare apatite and sphene.
The problem of identification is compounded by the pervasive turbidity caused
by a host of minute inclusions.

About half the feldspar shows either well developed or incipient micro-
cline twinning. Most of the remainder is untwinned. Albite twinning is shown
in few grains. Quartz and apatite have, on the whole, fewer inclusions
than the untwinned feldspar. The chlorite is pale green with "body colour"

interference colours.

The cracks noted earlier are filled with a mixture of chlorite and K-

"feldspar. Opaquesli%e largely oxides but one or more grains of pyrite are also

present. The rock appears to have been a granite or adamellite which has been
subjected to severe crushing and veining by late stage K-feldspar and chlorite,

Tt
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Sample: P601/73 TS 31219
Location: 614.0 .
Rock Name: Altered amphibolite

Hand Specimen: A dark grey-green rock cut by several generations of veins.
A pink and white veln cuts earlier formed white veins.

Thin Section: An optical estimate of the constituents gives the following:
X
Hornblende . i0
QOpaques 5
Chlorite 5
Titaniferous material Tr-2
Feldspar & sericite 20
Calcite (in vein) 1-2
Sphalerite (in calcite
vein) Tr
Apatite Tr

The rock is composed of irregular pale-medium green amphiboles and equally

irregular opaques with the interareas filled with feldspar. . The rock is extensively

cracked and veined, with the vein material including titaniferous material,
chlorite, K-feldspar and calcite. Several grains d sphalerite occur in the
calcite vein. In places the feldspar is sericitised.

Some hornblende occurs .in irregular suB-equant or prismatic graians up
to 2 mm long, but, more commonly, it occurs irregular laths and fibres with
essentially random orientation. The amphibole is fresh and is not chloritised.

Opaques occur as irregular masses up to I.5 mm long. They are commonly

oxides but a few grains of sulphide are present. Many of the masses are fractured

and veined. The oxides are remnants of moderately large (to lum) grains of
magnetite and/or {lmenite in the origirsl rock.

The interstitial feldspar is untwinned plagioclase. It occurs as small
sub-equant to irregular grains 0.1-0.4 mm in diameter. Adjacent to the main
veins the feldspar is sericitised.

The rock has been exéensively cracked and veined, and the velns are of
different ages though"the sequence is not always clear. '

The largestvein is margined with K-feldspar and has a core of sparry
calcite. Opaques, particularly sphalerite (up to 1.5 mm in diameter), occur
in the calcite. A veln parallel to the last, and 5-8 mm distant, is composed
of a mixture of K-feldspar, chlorite,altered titaniferous material (?leucoxene),
and contains opaques, some of which may have been included from the walls of
the veln. This vein transects older K-feldspar/chlorite vein(lets). The
chlorite in this rock 1s pale green with anomalous blue interference colours,

The rock could have been a moderately coarse grained basic igneous rock

"transformed to an amphibolite, however the proportions of hornblende to feldspar -

are higher than is typical for an igneous rock. A possible alternative origin

AT M AN U SR
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NARISLE

ig therefore a calcareous shale., The rock has SUbsequently been cracked
and veined by late stage 7 hydrothermal fluids.

-

Sample: P602/73 1§ 31220

Location: 625.5

Rock Name: Mica—andalusite schist

Hand Specimen: A well follated rock,basically medium grey in coloux which
contains irregular patches of dark green to black material,
3-8 mm in diameter,and elongatealong the foliation.

Thin Sectiom: An optical estimate of the constituents gives the following:

Z

Muscovite/sericite 75

Biotite 10

Opaques _ 23

Chlorite 10

Relict andalusite C1-2

Apatite Tr

The dominant mineral in the rock is white mica. This comprises the
greater part of the groundmass, and a palely coloured form constitutes the
green patches visible in the hand specimen. Other knot-like components r?
Include extensively cracked andalusite with ,or without, prisms of biotite :
and bands of pale brown chlorite. The groundmass is well foliated, and :
the mass of the chlorite parallels this foliation, though individual grains :
cut across the foliation at a high angle.

The green patches of the hand specimen are composed of very pale brown
mica (or talc) of essentlally random orientation. The margins of the
patches are highly irregular (though rounded) and tend to be convex to the :
surrounding mica which is deflected past the patches. Both these patches and
the enclosing mica contain dispersed opaques and isolated flakes of biotite
or of chlorite after biotite. The latter minerals, in both cases, exhibit

- no preferred orientation. Both 'patches' and groundmass have been cut by

veins of late chlorite. .

In addition to the green patches ,other nodes or knots occur. These are
composed of colourless, highly fractured andalusite (up to § mm in diameter)
containing or assoclated with, randomly orientated blades of biotite. The
margins of this material appear corroded by the white mica groundmass but the
andalusites are scarcely altered. Sheared muscovite 1s present in some of
the fracture zones within the andalusite. Opaques, and rare zircons are
assoclated with the biotite.

The rock was probably once a sediment which was metamorphosed to a high
andalusite-mica schist. Changes assoclated with subsequent shearing have cau’
alteration of some unidentifiled component to sericite, while andalusites have
unaffected except for cracking, and there has been some remobilisation of the -




Subsequently, or simultaneously part of the bilotite has been chloritized.
The final event has been the cracking of the rock followed by veining with
chlorite, '

Sample: P664/73 TS 31316
Rock Name: Feldspathlsed mica schist (metasediment?)

Hand Specimen: A crudely banded dark rock with red zones along the banding
and irregular red velnlets across the banding.

Thin Section: An optical estimate of the constituents gives the following:

%

Quartz 5-10
Muscovite 60-70
Chlorite 10-15
Opaques 2-5

K-feldspar 15
Sphene 1
Zircon : - Tr

. Sphalerite Tx

The rodk has a well marked foliation, defined by zones of preferentially
concentrated minerals. In places there is wholly muscovite/sericite;
elsewhere there is K-feldspar-sericite or K-feldspar and chlorite, and there
are zones rich in quartz. All of these zones, together with the greater
number of elongate grains, parallel the foliation. The follation 1s cross-cut
by veins of K-feldspar-chlorite-opaques and by veins of quartz. Muscovite

(sericite) is colourless and irregular. Rare grains reach 0.2 mm long but

most are about 0.04 mm.

K-feldspar, pink and turbid (with Thematite inclusions), commonly occurs
with colourless to very pale green chlorite. Grains in the body of the rock
are irregular and contain abundant inclusions of chlorite and muscovite and
of secondary opaques. In places these four minerals are so intergrown that
the margins of the various grailns are not well defined. The patches so

000019

produced tend to be elongate parallel to the foliation. Elsewhere there are larger
irregular grains (0.25 mm) of feldspar intergrown with chlorite; these closely resemble

the late cross-cutting veins.

In the body of the rock, quartz occurs as small sub-equant grains which
are partly corroded and replaced by muscovite. In mainly cross-cutting veins
quartz occurs by itself. These veins have a varifable direction and, locally
and for short distances, follow the foliation.

. Opaques are dispersed through the rock, particularly in feldspar and
chlorite, but are not common in the muscovite. The greater part of the opaques
(sulphide),however, occur in the K-feldspar-chlorite veins which cross the
foliation. Filamentous opaques margin some of these veins, elsewhere larger
gralns occur in th%‘centre of the velns., = Secondary opaques are present in some
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places as indicated above and there 1s one grain, almost wholly replaced
by granular opaques with minor chlorite, which cross-cuts the foliation.
It is not certaln whether this grain relates to a veln or represents an
altered, included fragment.

A few grains of sphalerite occur in quartz rich veins,

It seems likely that the original rock was an arglilaceous sediment
which was counverted by regional metamorphism to a muscovite schist. It
18 considered that this wmuscovite schist, which may have contained some quartz
and chlorite, has then been penetrated by K-feldspar and chlovite, in part
along the foliation, in part in crosscutting veins. In places there appears
to have been some mixing of this added material with the original rock giving
the diffuse zones noted earlier. Opaques {(mainly yellow sulphide) have alco
been introduced,and sphalerite, in particular, has been introduced at a very

late atage.

Sample: P603/73 TS 31221
Location: 650.35
Rock Name: Epidote-K-Feldspar rock

Hand Specimen: An apparentl& medium to coarse grained blotchy pale green
and pink rock veined by later dark green ichlorite.

Thin Section: An optical estimate of the constituents gives the following:

4
Epidote : 65
Chlorite 5-10
Altered feldspar . 25
Calcite 5
Opaques 1-2
Sphene - Tr-1

The red zones visible in hand specimen represent altered K-feldspar

icontaining finely disseminated red brown opaques. The green areas represent

composite zones composed of epidote minerals and chlorite. Less strongly
coloured intervening areas are composed largely of epidote and a white patch in
the vock is calcite with a small peripheral zone of specular hematite. There
is no simple term to describe the very confused texture.

The ' K-feldspar tends to be exclusive of other minerals. However in
places it is ?veined and penetrated by bright green chlorite. The feldspar
itself 1s shapeless and occurs in aggregates up to 3 mm in diameter of
smaller sub~equant to irregular grains. Very rarely it encloses aggregates
off small epidote grains.. However whether the feldspar preceded the epidote
or not is not clear,except in a few places where the K-feldspar occurs in
late stage velnlets, In some places the red staining is so pervasive the

feldspar is almost opaque.
i
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The other main component, epidote, occurs in aggregates of small granular
grains (colourless), as aggregates of large sparry grains (colourless -~ with
trace amounts of quartz) and as aggregates of turbld grains, The latter -are O
probably the first formed of the epldotes. The grain size of this mineral o
commonly varies between 0.04 and 0.25 mm, with the early formed turbid grains
small, and the late sparry grains larger. . ,

Chlorite occurs as a bright green variety as well as in the more usual
pale form. The bright green variety is assocliated with specular hematite,
calelte, and K-feldspar. The pale green chlorite is also associated with ;
K-feldspar but, in addition occurs in veinlets by itself, Small to large : i
patches of either variety of chlorite are present locally within epidote :

aggregates. é

Calcite is of very late development and occurs in veins and small pds
with chlorite and specular hematite. Most calcite is coarse grained (up to
2 mm), with included hematite 0.5-1 mm long.

The only other opaque is ilmenite, which commonly occurs surrounded by
an aggregate of fine grained sphene.

The origins of this rock remain obscure. No trace of a former premeta-
morphic rock can be identified with any certainty. A possible paragenetic
sequence 13 that a sediment was transformed into a calc silicate rock. This
wags subsequently invaded by K-feldspar chlorite and calcite. Simultaneously part of
the epidote was recrystallised. Finally, following cracking of the rock it has
been veined by chlorite and calcite together with such mineralisation as is
present.

It could also be an extensively altered and epidotized igneous rock.

Sample: P604/73 TS 31222 | o |

Location: 656.1

Rock Name: Cataclastic chlorite-K-feldspar rock ("syenite™)

ﬁand Specimen: A breccia;ed-and veined granitié rock, rich in visible
feldspar (up to 1 cm). One part of the rock (less gheared

ias mwre leucocratic than the remainder).

Thin Section: An optical estimate of the comstituents gives the following:

b4
Quartz ' 5 J
Feldspar 70-75
Calcite 5-10
Chlorite :
Epidote ) 15
Zircon : Tr

Opaques (titaniferous) Tr-1
Apatite Tr
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The rock has a texture related to that of P600/73. It consists of.
broken relicts of K-feldspar (including visible microcline) in a 'groundmass'

- of feldspar, calcite, chlorite, and apatite. Quartz 1s rare.

The leucocratic phase is more massive and has been less affected by L
crushing than the remaindex of the rock. Large (>5 mm) broken grains of turbid
microcline are separated by a sub-mortar textured mixture of feldspar, chlorite and

7quartz (possibly granulated).

In the remainder of the rock the relicts are fewer in number and smaller in -
size, and the greater part of the rock consists of reconstituted materlal. The
recrystallised feldspar is granular with highly irregular margins and 1s, on the
whole, less turbid than relict feldspar, though the intensity of the turbidity
is very variable in different parts of the section. -

The chlorite, recrystallised feldspar and quartz are all highly irregular
and have a very similar texture to P600/73. They are generally fine grained
(0.01-0.2 mm). True opaques are rare, some appear to be pyritic.  HMore
abundant subopaque particles are of leucoxene.

The rock has been veined at a late stage with K-feldspar and calcitg with
calcite possibly being the later mineral. Elsewhere in the rock, particularly
in the more massive phase with larger relicts, calcite occurs disseminated through
the recrystallised crush material, as well as in well defined veinlets.

This appears to have been a granitic or ?syenitic rock which has been crushed
and subjected to potash metasomatism, partial hydration and recrystallisation.
The absence of major foliations in the secondary products indicates that this
probably took place at the close of the major period of regional metamorphism,
At a later time cracks developed and were filled by K-feldspar {which penetrated
into the host rock) and calcite. The quartz level is low. There 1s no real
indication of origin. The present rock has the composition of a chloritic
syenite but it is doubtful if this represents its original composition

Sample: P605/73 TS 31223/4

Location: 662.65

Rock Name: Chlorite-K-feldspar rock (“"syenite" gneiss)

Hand Specimen: T$31223 is taken from a zone of feldspar rich gneiss whereas
TS31224 1s taken from a zone also gneissic but much darker in

colour with Zphenoclasts of feldspar, and velned by later
pink ?feldspar.

Thin Section: An optical estimate of the constituents gives the following:

T531223 % TS 31224 y4
K-feldspar 8¢ Feldspar 60
Chlorite . 10-20 Opaques (mainly
Opaques 2-3 leucoxene) 5
Calcite 1-2 Chlorite 30
Mica Tr-2 Muscovite 10

Zircon & Ir Calcite : Tr-1
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2 " whole -rock has a more brecclated appearance.
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The feldspar-rich gnelss (TS 31223) has a texture comparable to that of
P600/73 and a composition comparable to P604/73. It appears to have been

a granitic rock affected by potash metasomatism.

The major features of difference with the two samples cited are:

The lack of relict feldspar (this rock is of more equi-

a.
granular, almost totally reconstituted material}.

b. The presence of veins of exceptionally turbid K~feldspar,
and,

c. The presence of a foliation indicated by flattened patches of

chlorite and elongate aggregates of leucoxene.

t is unrecognisable in the prevailing textural

Quartz may be present bu
urbid grains may be albite as they appear to have

relationships. A few less t
a high positive 2V.

Leucoxene (7 altered rutile) is the most common 'opaque'. There are a

few grains of iron-Ttitanium oxide.

d mineral composition of this phase are 8o similar
to have had the same origins - with the

letely reconstituted.

The general texture an
to P600/73 or P604/73 that it is likely
proviso that the rock has been more comp

Identification of the proportions of minerak in.TS 31224 is hampered by
the pervasive turbidity. This phase reflects P604/73 even better than the

preceding phase. There are relicts of partly broken down mlcrocline and the
Chlorite is abundant and late

developed veins of turbid K-feldspar with chlorite are prominent. Small
patches of calcite are present.
The rock 1s obviously of similar origin to its neighbour but the reconstitution

process has not progressed to as advanced a stage- or the original rock was
slightly more competent. The present composition 1s again that of a chlorite

syenite.
Sample: P606/73 TS 31225
Location: 708.9 )

Rock Name: Quartz-feldspax-chlorite gneiss

A red rock containinglarge grains of feldspar. In a few

Hand Specimen:
places the feldspathic rock is cut by veins of 7chlorite.

Thin, Section: An optical'estimate of the constituents gives the following:

2z

A —————

Quartz ' 30
K-feldspar 60 ’ i
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y4
Chlorite 5-10 .
Opaques 1-2 o
Muscovite : 1 .. '
Zixcon Tx

The texture of this rock is related to P600, 604 and 605/73 however the
rock contains significantly more quartz.

‘There are again relicts of feldspar 1-2 mm in diameter. These are set

 in a ‘'groundmass' which is more variably sized than in the other samples cited.

Quartz is much more prominent than in the other samples and occurs in aggregates of
grains up to 3 mm in diameter, with highly sutured intra quartz boundaries.
Irrvegular 'velns' of quartz are also present. The remalnder of the material

has a modified mortar texture with many gralns between 0.005 and 0.02 mm in

‘diameter.

Chlorite and titaniferous subopaques fill Interstices and there are traces
of opaque sulphides and oxides. Traces of muscovite occur with the chlorite,
Some of the chlorite occurs in late stage veins with a very red-brown K-feldspar.
These minerals appear to have been the last to form. '

This could well have been a granitic rock which has been severely crushed
and partly reconstituted. The late development of (some of the) chlorite and
K-feldspar postdates the recopstitution period.  Though there are veins of
K-feldspar there is no real evidence to show that the rock has been extensively
metasomatised. On the whole the impression is of reconstitution in situ with ;

minor-additicn of chlorite and K-feldspar.

Sample: P607/73 TS 31226 _ B

Location: 717.3

Rock HName: Chloritised quartz-sericite-feldspar gneiss.

Hand Specimen: A brecciated pink and dark gréen granitic rock, veined
with green ?chlorite.
“Thin Section: An optical estimate of the constituents gives the following: i
% '

Quartz 40
Sericite 40-45 :
Chlorite -5 _ ' !
Feldspar . . 15 . |
Titanium minerals Tr-1

The rock contains relicts of quartz set in a foliated mixture of freshly
developed sericite, chlorite, K-feldspar and quartz. There are also a few
strained remnants of large feldspar grains. The relicts are variable in size,
but ‘commonly are less than 1 mm in diameter, though elongate aggregates may
extend 2-8 mm parallel to the foliationm.
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Such relict feldspar as 1s present 1s untwilnned. It is turbid with
exgolution of red-brown opaques. A few grains are penetrated along the .
cleavage planes by serlcite. Staining of the tock with sodium cobalti- B
nitrite solution shows the Feldspar to be largely plagioclase with but : s
minor K-feldspar. Many of the quartz relicts show prowminent strain

extinctilon,

The matrix is locally wholly of fine grained sericite but more commonly
it consists of a mixture of sericite with quartz (the latter in the range 0.01-
0.1 mm in diameter). There are rare small discrete grains of feldspar and

there are zones rich in chlorite,

Most of the chlorite occurs in fractures which transect the rock, but
other chlorite forms patches within the matrix. The matrix chlorite is
pale green with dominantly brown interference colours; iIn the velns it is a-
brighter green, and 1is almost isotropic.

Most opaques and subopaques are titaniferous, either altered sphene, rutile
or ilmenite. )

It is not possible to give an origin for this rock as the metamorphism
history has been complex. The rock may have been either a medium-coarse
arkosic sediment or a granodiorite, which has been extensively sericitised
at the time of shearing. The last evert has been fracturing of the rock
across the foliation and the penetration of 7chlerite into the cracks. The rock
has some similarity in composition and texture with P597/73. However the
minerals of the rock are wholly recrystallised and chlorite is more prominent (at

... the expense of mica and feldspar).
. g

Sample: P65f/73

Location: 730.15 w DD 11

The mineral was ldentified by X-ray diffraction as arsenopyrite.

.Sample: P665/73 TS 31617 PS 21550
Locationﬁ 732,35 m
Rock Name: Feldspar—cﬁlorite rock. 7metasediment

Hand Specimen: A fine-grained pink/grey rock which has been externally
veined with pink-red material. K o

Thin and Polished Section: An optical estimate of the constituents gilves
the following: '

4
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The opaque minerals

A host rock, now fragmented, is composed of a diffuse fine to medium
grained mosaic of feldspar with minor chlorite and moderately
It has been cut and penectrated by veins of K~-feldspar
Opaque grains also occur in a few places 1in

disseminated opaques.

Feldspar
Quartz
Chlorite
Mica
Opaques
Tourmaline
Sphene
Apatite

are:

Chalcopyrite
Pyrite
Arsenopyrite
Graphite
Sphalerite

with chlorite and minor quartz.

the veins and some contain traces of yellow-orange tourmaline.
of some of the veins are rimmed with concentrations of fine grained opaques which,

Tr
Tr-1
Tr-1
Te—-1

Minute Tr

in general appearance resemble stylolitic seams.

The host rock consists of linked, non-directional aggregates of inter-
locking feldspar with interstitial chlorite and very minor muscovite. '
Small irregular blebs of opaque minerals (graphite and minor sulphide) from
0.03 to 0.16 mm long are dispersed through this material.
which range up to 0.25 mm, are malnly untwinned though both K-feldspar and

plagloclase are present. The chlorite of this phase is almost isotropic but

rarely shows anomalous blue interference colours.

Veinlets, of K-feldspar and chlorite, apparently uncennected with the main
velns, occur within the host rock.

One part of the host rock consists of a mosalc of strained quartz up to
0.5 um in diameter, with minor K~feldspar, tourmaline and chlorite.

The rock is penetrated by larger veins, up to 3-5 mm wide,of sparry turbid
K-feldspar (0.25 to 3 mm in diameter) with subordinate quartz and with chlorite
which is either interstitlal, or an integral part of the vein, or in later
Large opaque grains up to 1 mm diameter occur,in some places.
Tourmaline, pleochrole from colourless to dark orange, occurs within the veins
as irregular grains and polkiloblastically in the host rock adjacent to
veln margins and one vein contains apatite.
occurred in several phases but the order of venation is not clear.

veinlets.

The ‘'stylolites’
metamorphic rocks.

(vein) side.

The veining appears to have

constitute a curious feature as these are not common to
They are typically of opaque material and leucoxene with
chlorite adjacent on the host rock side and feldspar or chlorite on the inner
They do not occur with all veins.

abundant, widely

The margins

Feldspar grains,
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The origins of this rock are again complex. It is considered that it
was once most likely to have been an alternating sequenc® of arenaceous (the quartzitic
layer) and arglllaceous (fe}dspar-chlorite) rocks which have been reglonally meta- -
morphosed and the presence of graphite supgests a carbonaceous sediment. Local
mobilisation of part of the fcldspaf and chlorite, with possible introduction of
gimilar material with opaques, has resulted in the formation of localised veinlets
within the host rock and the injection of the complex system of larper veins.
Though most of the vein material appears unstressed (though the feldspar is turbid)

some evidence of strain is indicated by the stressed state of the quartz in the
£ tourmaline indicate probable incipient

ctivity and the stylolite structures suggest
golution of parts of the rock under compression.

Polished Section

ck contains dispersed flakes of graphite generally less than 0.1
mm long and some of these are subparallel. It also contains grains and
aggregates of recrystallised leucoxenic material and a few scattered, small

crystals of pyrite and arsenopyrite.

The host xo

Chalcopyrite and sphalerite occur mainly in the larger velns as irregulax
grains 0.1-0.5 mm in size commonly associated with quarctz and feldspar. Some
chalcopyrite occurs with tourmaline and some with pyrite.  Most of it fills
{nterstices between non-opaque minerals fndicting that it crystallised late in

the history of the rock.

Sample: P666/73 TS 31618 PS 21551

Location: 733.95 m

Rock Name: Contact between metagranitold and metasediment

A coarse grained red granitic rock is separatéd from a fine
grained grey-black Imetasediment by a zone of a dark red-

brown mineral.

Hand Specimen:

Thin Section: The constituents are as follows:
b4
Quartz, in the granitoid,proportiohs vary
} Feldspar dominant
Chlorite gbundant
Tourmaline in vein _
Opaques _ in 'host rock' and veins
Calcite _ : in veins -

The thin section contains a shattered granitoid rock separated from a
feldspar-chlorite rock by a zone. of pleochroic orange tournaline. All these
phases have been veined by K-feldspar, quartz, chlorite, caleite and opaques

either singly or in combination.

18
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The granitoid has an allotriomorphic granular texture modified by
shearing. This has resulted in fracturing of the large feldspars, with
some granulation at their boundaries and strain extinction of the quartz
which is of irregular shape with highly sutured internal boundaries. No .

true 'igneous' quartz remains. The feldspar, which is a mixture of highly
altered plagiloclase and K-feldspar, occurs in grains up Cto 5 mm long even nov,
and quartz gralns reach 1 mm. The feldspars are brown and turbid and contain

inclusions of quartz and opaques as well as the c:osscutting veinlets.

The tourmaline occurs in veinlike form. The gralns were once as large
ag S5 mm but all are broken and fractured and penetrated by the various
systems of velins. Early veins include quartz and/or opaques. These are
cut by later veins containing chlorite, and more quartz and opaques, or by
veins of chlorite and calcite (up to 0.7 mm wide). There is little K~feldspar

within the tourmaline,

The rock which is 'intruded' is very similar to the host rock of P665/73,
and is related to P662/73. There is some weak banding but the dominant
texture 1s that of a diffuse interlocking mosaic.  The banding lies parallel
to the granitoid contact and is defined by the parallelism of elongate minerals
and minor mineral segregation. The dominant mineral is feldspar (mainly
potassic) (0.05-0.08mm) and there is abundant interstitial chlorite, together
with medium—fine grained opaques (0.02-0.05 mm). The feldspar 1s variably
turbid. This phase is cut by veins containing caleite, chlorite, opaques and
¥K-feldspar. Some containing calcite and feldspar postdate some with
chlorite. It is not possible to distinguish the relative ages of some calcite
and the chlorite velns. The chlorite/opaques vein (in which the opaques have
a styolitic form) and a chlorite vein are cut by the K-feldspar-calcite veins.
A small proportion of granular opaques are present with the calcite. Many of
the veins appear to originate in the granitoid.

This xock appears to have had an origin similar to that conjectured by
Ur Every. An *{gneous' granodiotite has 'intruded’ metasediments. The
rock has probably produced veining in the metasediments. At a later date the
rock has been subjected to severe crushing with possibly some {re)mobilisation
of K-feldspar and calcite. The latter material now velns both metasediment

and 'igneous' rock.

Polished Section:

. The grey metasediment contains disseminated grains of arsenopyrite and
pyrite generally in isolated grainsless than 0.1 mm in size. There is
a trace of finer grhined chalcopyrite. The sulphide minerals occur in
greater concentration along some of the veins and in this location they are
coarser grained (0.1-0.3 mm) and chalcopyrite is more abundant being inter-

grown with arsenopyrite/pyrite.

The metagsediment also contains graphite which occurs as scattered flakes
and more particularly as a concentration along the dark contorted band which,

in general appearance 1is similar to a stylolite.

The granitic rock contains a few scattered grains of arsenopyrite,
pyrite and chalcopyrite (less than in the metasediment) and has greater
concentrations of chalcopyrite along veins.

{3
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Sample: P667/73 TS 31619

Location: 736.95 m

Rock Name: Fgldspar—quartz—tourmaline rock

Hand Specimen: A brecciated and altered granitic rock.

Thin Section: An optical estimate of the constituents gives the following:

A

K-feldspar
Sericite 80
Quartz 10
Tourmaline 2-5
Opaques 1
Calcite 5
Chlorite 2
Muscovite 1

The texture is irregularly granular possibly grossly modified from an
allotriomorphic granular (granitoid) texture. The greater part of the rock
1s composed of sericitised feldspar rimmed md velned by fresh untwinned '
feldspar and quartz. Large broken crystals of tourmaline are veined by

calcite, chlorite, and K-feldspar.

The shape of feldspar grains is poorly preserved and boundaries are very
diffuse. The impression is of a mass of fine sericite flakes together with g -
isolated patches of turbid, brown untwinned feldspar. This feldspar is margined
and penetrated in places by less turbid K-feldspar, much of which has a later
{vein) origin. Patches of very pale green chlorite are present wtihin the
sericite/feldspar as well as in veilns and veinlets cutting this material.

A major feature of the rock is the presence of relatively abundant, broken
and largely replaced red-brown tourmaline grains.. Fragments left in optical
continuity are up to 5 mm long. The replacing material is chlorite, calcite,
and K-feldspar. These tourmalines occur in the body of the rock and predate

the velning.-

Recrystallised patthes of quartz occur in positions which would be expected
from a modified granitoid. '

All the veining appears to belong to one phase though chlorite occurs more
commonly in separate veins, or in veins which pass into K-feldspar-carbonate
veins. Rarely calcite occurs in the centre of feldspar veins and, in one .
place, it demonstrates a later origin by branching out of the feldspar vein and
forming a veinlet independent of the feldspar. Opaques (sulphides) occur with
most of the veln minerals. The late K-feldspar is sparry with grains up to
0.5 mm long. Opaques in the veins vary but are typlcally 0.2-0.4 mm in
diameter. The velns themselves vary from 0.2 to 0.5 mm in width.

This rock has probably been a granitoid though little trace of any
igneous/plutonic nature remains. There is little evidence of strain, but
sericitisation of the feldspar and alteration of the tourmaline took place before - o

the injection of the vein minerals. The latter was also accompanied by little
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gtrain as the remnants of the tourmaline are still in optical continuity.

Sample:
Locatlion:

Rock Name:

Hand Specimen:

Thin Section:

P668/73 TS 31620
740.15 m
Massive feldspar-quartz—chlorite rock (mctasediment?).

A faintly banded fine grained dark pinkish-grey siliceous
rock which has been fractured and veined by the greenish
black material.

An optical estimate of the constituents gives the following:

4

Quartz 30
Feldspar . 40-50
Opaques 5-~10
Chlorite : 10-20

Sericite/ftuscovite 1-2

Tourmaline Tr
“Apatite . Trace

The rock has a relatively even sub-equigranoblastic interlocking texture,
gimilar to that of a modified hornfels. There are, in addition rather
coarser uniform patches of quartz and feldspar. The framework consists of
quartz and somewhat turbid feldspar, 0.05-0.2 mm in diameter, with interstitial
chlorite and granular opaques of a slightly smaller size. In the velns (0.2~
0.5 mm wide) and veinlets { 0.04 mm wide), the feldspar grains reach 0.3-0.4 mm
with rare patches of chlorite 0.25-0.4 mm in diameter. One vein iIncludes
traces of orange tourmaline. Opaques are present in one chloritic vein. The
vein 18 0.1-0.15 mm in width with lumps of opaques up to 1.3 mm long by 0.5 mm

wide.

There are no signs of broken down large grains.

.

) This is a metamorphic rock in which_fgl}ggigna,are not well defined. The

present texture is almost'hornfelsic and probably represents a totally.-recrystallised
rock. The presenttexture is not igneous and there are no signs of phenocrysts

to suggest that the origin was once volcanic - however this hypothesis made

in the field, cannot be disproved. A metasedimentary origin is also possible

and ,in general the overall texture shows a greater similarity to a metasediment than to

a metavolcanic.

Sample:
Location:

Rock HName:

1]

P669/73 TS 31621

745.35 m

Contact of altered or metggranodiorite vith feldspar~quartz-
chlorite rock. ’ -
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Hand Specimen: A mixed rock showing zones of coarse light pink/grey felsic
material with zones of finer grained bluish grey material.

Thin Section: An optical estimate of the constituents gives the following:
% A
Granitoid Phase "Hornfels' Phase

Quartz 30-40 ) 80

Feldspar 40-50

Chlorite 15-20 15-20

Opaques ’ 5 1-2

Calcite Tr Tr

Muscovite 5 1-2
Tourmaline Tr Tr

The thin section contains two phases. A coarse grained, ron-potash
bearing microgranitic phase is present together with a gramoblastic sub-
hornfelsic mosaic of feldspar, chlorite,muscovite and quartz.

The latter phase is almost identical to P668/73 and need not be described
separately. The typical grain size 1s about 0.1 um. The main difference
1ies in the prescnce of orange-brown tourmaline similar to that described
previously. This occurs as the remnants of former ?large grains (>5 mm) which
now appear as isolated, irregular fragments retaining their original optical
continuity. The feldspar includes both K-feldspar and plagioclase (oligoclase)
but much is untwinned.

The granitoid phase has a modified granitic texture. It is coarser with
most grains in the size range 0.2-1.0 mm, and contains‘igneous proportions of
feldspar and quartz. The proportion of both opaques and chlorite 1s high for
granitoids, however. Plagloclase (? @ndesine-oligoclase), the dominant
feldspar, is moderately sericitized. There is very little K-feldspar. The
grain outlines are more irregular than those of normal igneous rocks.  Opaques
and chlorite (ultrablue interference colours) occur, with quite coarse grained
nuscovite (0.25 mm) interstitial Dbetween the felsic minerals. The opaques
occur in irregular stringers and aggregates of varying sizes up to 2 mm; though
they occur with chlorite they do not appear to be directly related to the develop-
ment of the chlorite. Neither chloritemor muscovite appear to be pseudomorphs

dfter any preexistant ferromagnesian minerals.

Veins, which are dominantly chloritic, extend from the granitoidthrough
the granular rock. These veins which contain minor ?porphyroblastic opaques,
are normally 0.2 mm wide,with the opaques reaching 1 mm. In a few places these
chlorite veins cut what appear to be incipient veins within the granular rock.
These veins or zoneg are elongate and are characterised by quartz and feldspar
of gize similar to that of the granitoid phase, Most of the tourmaline noted
earlier appears to be related to these zones.

The contact between the granitoid and the other phase is marked, for the

most part, by a thin chlovite zoune,though this is absent in some places,
Thin veins of calcite also occur in this area.

i
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‘metasediment, igneous or metaigncous.

The rock displays a pattern consistent with a
rock (granodiorite) and a country rock which may have been either sediment,
There is no evidence to show whether
the undoubted recrystallisation of the country rock took place before, during
or after the intrusion of the granodiorite.  The appearance of recrystallised
zones,with tourmaline, in the country rock may be related to the granodiorite.
Roth rocks, then appear to have becn modified giving the present textures,with

chlorite veins penetrating the country rock, altering and replacing part of the

tourmaline.

Polished Sectlon:

Chalcopyrite is the most abundant opaque mineral constituting 3~-5% of the

section. It occurs along grain boundar i

jes and in interstices particularly in
coarser gralned, granitic phase and locally it forms an irregular network of
small veinlets.

Tt has crystallised after the silicate minerals. Grain
gize varies generally from 0.05 to 0.2 mm but there are a few more massive
patches up to 1 mm in size, These latter contain inclusions of pyrite which
appear to be remnants of grains which have been veined and partly replaced by
the chalcopyrite. ,

A trace of sphalerite is intergrown with some chalcopyrite and in one

zone there are aggregates of pyrite with very little chalcopyritve.

A few arsenopyrite gralns less th
part of the rock not generally associated with the chalcopyrite. These occur

mainly in the fimer grained phase of the rock.

Sample: P670/73 TS 31622
Location: 749.9 m
Rock Name: Graphitic sericite-quartz rock (metasediment).

Hand Specimen: A fine grained massive grey rock with breaks along vein
filled fractures. White calcite is present in some of the

latter. !

Thin Section: An opticq} estimate of the constituents gives the following:

_*_
Quartz : 5-10
Calcite o 2-3
Sericite _ 75-85
Chlorite - 1-2
Tourmaline’ _ ' Tr-1

Opaques - 15-20

D00032

contact between a former granitic -
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an 0.1 mm in size are disseminated through
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The rock has a modified granoblastic texture and is composed of sub-equant
grains of quartz and opaques:together with interstitial sericite/?degraded
biotite. Rare orange tourmaline grains are scattered through the rock.

The rock 1s penetrated by veins of two types:

a. chlorite-quartz-(calcite) and,

b. calcite,

and there is some suggestion that: pre-existing quartz-feldspar veins have been
present but the feldspar is now represented by sericite.

Opaques in the rock are probably mainly graphite possibly with some iron
sulphide. Much of it is soft and micaceous and floats on water. The dominant
phyllosilicate is sericite, most of this is colourless, but a pale brown
colouration in some grains suggests that these grains were once blotite. The
overall mica grain size is 0.02-0.04 mm and no interference figures could be
determined. The sericite/mica shows no sign of a preferred orlentation.

Quartz occurs as individual, irregular, granular grains with little sign
of strain. Most grains are about 0.04-0.08 mm in diameter. Opaques have a
gimilar size to the quartz. Grains are variably irregular.

Tourmaline occurs in angular subprismatic grains of similar size to quaftz, :

-with a few grains up to 0.35 mm.

it

-

Of the recognisable veins the chlorite-quartz (-calcite) appear earlier
than the calcite veins. The chlorite is unusualfor thils suite of rocks in that
it has green interference colours. Calcite occurs in veins up to 5 mm wide.
Its exact relationship with the chlorite cannot be determined as the two types
of vein do not cut each other except in one place where calcite appears in the
centre of a chlorite-quartz vein, and then diverges independently to one side.

The veins are not assoclated with opaques.

This rock was probably a carbonaceous argillaceous siltstone. Judging from
the amount of opaque material it was laid down in reducing conditions which have
prevalled throughout the sericitisation metamorphism which has transformed the
greater part of the rock. There is some suggestion that veins containing
(K)feldspar were formed before sericitisation but no trace of any feldspar

remains,

-

Sample: P656/73 TS 31526
location: 755.65
Rock Name: Quartz—sericite—chlorité rock

_ Hand Specimen: A highly brecciated rock containing fragments of grey quartz

with a softer pale green mineral in fractures and velns.

i3




Thin Section: An optical estimate of the constituents gives the following:

%

Quartz 65 e
Sericite )] :
Chlorite ) 30

Muscovite )

Calcite 5

Goethite Tr

The rock consists of remnants of strongly deformed quartz, possibly vein
quartz, separated by a fine grained non-oriented phyllosilicate matrix.
Additional secondary quartz (unstressed) is present within the matrix. The
rock was then veined by calcite (partly dolomitised in one oxr two places).

Coarse quartz (1-3 mm) combines to form aggregate masses up to S mm in
diameter. Quartz-quartz contacts vary from smooth through irregular to
sutured. In some places the contacts are penetrated by phyllosilicate.
Much of the quartz has a quartzitic texture except where there have been

" undoubted veins. The latter show minor granulation at their edges suggesting

o

they pre-existed before stress was applied.

The greater part of the matrix is fine chloritic clay... However sericite
is abundantly distributed through the chlorite and, rarely, is large enough to be

"called muscovite. Secondary quartz appears to be related to the later calcite

veins but some may have been generated during the sericite/chloritisation.
In a few places the original quartz appears to have recrystallised-virtually

in situ.
Traces of goethite and sphene are present.

The last eventhas been the penetration of veins of calecite (with minor

.quartz). The veins cross the rock quite irregularly though there are two

dominant directions at about 35-40° to each other.

This rock should be compared with P657/73 as both have undergone similar
alteration processes. The lack of feldspar in this specimen and the large
proportion of quartz suggests elther that this rock was once a sediment, or that
a granitic rock with quartz veins has been altered with the whole of the
original feldspar sericitised/chloritised. '

Sample: P657/73 TS 31527
Location: 756.55

Rock Name: Partly sericitised and chloritised deformed granitoid rock
or gnelss.

Hand Specimen: A brecciated rock containing dark red fragments (feldspathic),
dark grey gragments (quartzose) and lighter softer grey green
material. The rock is abundantly veined with a grey/off-white
mineral. '

i
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Thin Section: - An optical estimate of the cénstituenté gives the followiug:

%

Quartz : £0-45 i

Feldspar 15-20

Sericite ) .

Clay )] 40

Chlorite )

Calcite 1-2

Opaques Tr

The rock is composed of remnants of largely untwinned K-feldspar, together
with quartz, part of which appears primary and part secondary, in a matrix of
phylleosilicates with traces of calecite., The texture may once have been
granitic but this has been greatly modified by crushing and by the advent of
the phyllosilicate.

The remnants of feldspar still exceed 2~3 mm In places. The margins of
the grains are corroded, the grains themselves are turbid, and have been
cracked and veined with phyllosilicate and/or calcite. In addition much of the
original quartz has been attacked and veined in a similar manner. Most of the
feldspar is K-feldspar, but 2 grains of plagioclase were recognised.

The quartz shows marked strain extinction andit has had a tendency to be

-broken into grains which are elongate and subparallel, thus giving the rock a

definite foliation, The grains have a maximum length of about 2 mm though most
are however 1 mm. Secondary quartz (<0.2 mm) has developed apparently at the
expense of feldspar where this has been replaced by the phyllosilicate.

The phyllosilicate matrix is a complex mixture of sericite with pale
chloritic clay, and, in places, patches of coarser, darker green chlorite are
present. Some of the latter Is possibly degraded from blotite. Calcite is
very patchily distributed and occurs mainly as very thin, irregular veinlets
within altered feldspar.

The few opaques present appear to be leucoxene after ilmenite. A few pranules
of 1sphene occur with some of the darker chlorite grains.

This sample appears to have been a granitic rock which has been crushed
and partly chloritized/sericitised but the possibility of a metamorphosed arkosic
sediment cannot be excluded. The last evert has been the penetration by veinlets
of calcite. This rock is evidently related to P656/73 and is probably a less altered
form of the same rock™ It 1s also similar in alteration to P607/73.
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Sample P74/74; T.S. 32248

Location: DD 11 251.2 metres

This sample has been compared with P303/73 and it is clear that both
gsamples arc collected from the same augen gnelss. In the present sample
(p 74/74) alteratiom to clay material 1s considerably more extensive than in
the sample described earlier and the whole rock has a somewhat turbid brown
appearance. Siderite,which was described Iin sample P303/73,1is not present
in this sample but late formed pockets of quartz are very similar in each

of the two thin sections.

: Some of the fractured and brecciated zones in ¥ 74/74 are 2 to 3 mm
in width and have a dark very turbid appearance. Apophyses of this material
intrude adjacent fractured feldspar crystals and it 1is likely that this material
consigts of fine grained feldspar together with a 1ittle quartz, opaques and
clay material. The sample contains only a moderate amount of quartz and most
of that is clearly a late formed material deposited in cavities and hence the
syenitic character of these rocks appears to be confirmed.

Sample P75/74; T.S. 32249

Location: PD 11 299.86 metres N

This rock has a granitic composition and a gneissic texture and it
is similar in most respects to sample P304/73. The thin section contains

augens only of potassium feldspar and these,although slightly turbid, - SR

are generally moderately fresh. Potassium feldspar is also abundant

within the bulk of the rock and heretoco,it is commonly fresh. Some

deformation of the feldspar(as well as fracturing) appears to have occurred.

The chlorite is an unusually dark green colour and it oceurs in similar

positions as in sample P304/73. Some pale coloured mica is commonly assoclated with
the chlorite and in some places there is massive mica around aggregates

of chlorite flakes. In one or two places chlorite forms fine grained mats

and these appear to have penetrated in fissures in adjacent large feldspar
crystals so that it 1s clear that the chlorite has crystallized either during

or after the period of brecciation. Soue of this bright green, moderate

to low birefringent material could be a copper bearing phyllosilicate and it

is possible that X-ray diffraction studies of this mineral may indicate that

it has unusual spacing. Another feature of this rock is the presence of
1imonitic material which in some cases forms a gossan-like network as theugh

it represents replaced primary sulphide minerals. Hence apart from the

rather extensive aggregates of secondary mica this sample is similar to

the granitic gneiss, P304/73. Thin section A contains a trace of late carbonate.
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Sample P76/74; T.S. 32251 ' : I |

Location: DD 11 300.16 metres

This sample has a distinctly sheared appearance and the thin section
containa no augen. Much of the sample is in fact secondary quartz which

occurs in lenticular masses composed of elongate and strained crystals of
quartz; there is abundant secondary pale coloured mica and a little fine grained

brecciated material.

Potassium feldspar is present as crystals up to about 0.5 mm in size
which are probably sheared relicts of original somewhat larger crystals. The
feldspar tends to occur with quartz and mica in elongate masseg parallel
to monomineralic patches of quartz. The orientation of the alternating
bandBof new quartz andsheawd feldspar gives the rock its foliated appearance.
Mica, bright green chlorite and fine grained mats of clay are fairly
abundant throughout the sample and all appear to be secondary components. The
mats of clay are up to 2 mm in size and tend to have highly irregular shapes
gince they penetrate between fragmented crystals of feldspar. The mica
and some of the bright green chlorite occur in porous lenticular areas which

may be related to veining of the sample.

g In summary therefore, this rock appears to be a little different from
P74/74 and P75/74 in that there is a moderate amount of secondary quartz and
the rock overall has a more acidic and granitic composition than the rather
more feldspathic gneisses described above. The pattern of brecciation and
alteration involving fracturing and the crystallization of green chlorite,
A epidote and fine grained clay is similar in all three of these rocks.

Sample P 77/74; T.S. 32252

location: DD 11 648.5 metres

This sample was collected from a position adjacent to sample P603/73
which 18 an epidote—potassium feldspar rock of unknown origin; the present
sample, P77/74 has several characteristics in common with that sample but
chlorite appears to be significantly more abundant and potassium feldspar
cannot be positively identified, therefore a brief description of P77/74 will
be given. o ,
Most of the rock consists of a dense turbid and fine grained aggregate
in which epidote, chlorite and altered biotite can be seen. A considerable
amount of sphene and of semi-opaque material is present also; in fact in

some parts of the rock the sphene probably occupies 10% of the thin section.

This material,which is relatively homogenous over the whole thin section,
i8 cut by a large number of irregular veins, most of which contain abundant
chlorite but there is also quartz and carbonate in the largest of these veinlets.
Where all three of the vein minerals occur together quartz and the carbonate
tend to be coarse grained and to.occupy the centres of veins and the chlorite
occurs as a thin and discentinuous.peripheral zone. Most of the veins however
are narrow and apparently discontinuous and consist largely of chlorite with
minor amounts of quartz. In some places in the section these veinlets occupy
up to about 30%Z of the rock. :

{
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The origin and the detailed quantitative mineralogy of this rock
are both difficult to determine by optical methods alone; the sample
clearly has affinities with sample P603/73 and probably represents an even
more extensively replaced variety of rock. No original textures or structures
can now be detected in the sample. The abundance of sphene suggests the
possibility of a basic igneous rock.
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APPENDIX E

PETROGRAPHIC DESCRIPTIONS, PDD11, 1989

Extracted From ANALABS Report 1000 0 07 707




Sample RS 227 PDD 11 301m
Drill core “‘mylonitic gneiss”

Thin section

FRAGMENTS

Quartz dominant

K feldspar minor to major
Muscovite minor to accessory
Chlorite accessory

Opaques accessory

Zircon trace

CARBONATE LENSES/VEIN

Carbonate | dominant
Carbonate 2 accessory
Opagues accessory
VEIN

K feldspar

MATRIX

_Quartz major

Alk feldspar major
Chlorite minor
Mica accessory
Zircon trace

This is a BRECCIA containing fragments of a Quartz Feldspar
Gneiss that show strong deformation fabric, in a breccia matrix
that 1{is rich in K feldspar(staining) as well as quartz and
phyllosilicates.This matrix is in the slide also crossed by
lensing veins of calcite. :

The gnelss fragments vary from Quartzites that have an
almost ribbon textured guartz, to 50/50 quartz K feldspar where
the deformed quartz wraps around equant fresh feldspar.In sonme
there are strips of Fe chlorite or a pale green nmuscovite
possibly phengite, the latter typically decussate.

The matrix is a non deformed erratic widely sized quartz K
feldspar mica chlorite association, with the gquartz feldspar
areas of chert-like texture.There is also a euvhedral quartz
within a chlorite patch. Ores are confined to rare pyrites,
and a rim to the calcite.The latter also has a margin of a higher
RI carbonate. There are veinlets of K feldspar crossing the
matrix.
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Sample RS 228 PDD 11 412.4m

Drill core “mylonitic breccliated silicified gneiss*

Thin section

FRAGMENTS major

K feldspar major
Quartz major
Chlorite minor
Muscovite accessory
Opaques trace
MATRIX

Sillica dominant
K feldspar minor
Opaques trace

This 1is a BRECCIA that is largely cemented by Silica that
often shows a vuggy chalcedonic character.The fragments are
composed of guartz and K feldspar that vary from non deformed
plutonic sized K feldspar ~-rich masses to strongly de formed
buartzites.There is also a fragment where the quartz feldspar are
an interlocking 0.1-0.2mm mosaic, possibly a recrystallized
arkose.

. Fragments are mostly angular and range down to O.imm

or less., Staining shows that K feldspar in the matrix cement is
very subordinate to quartz. The fragment feldspar shows sonme
iron staining. The chlorite in the quartz feldspar gneissic
fragment occurs as oriented single flakes probably altered
biotite.

Ores are limited to scattered ?pyrite in the nucleus of
silica filled vugs, or strips along fragment contacts.




Sample RS 229 PDD 11 418.75nm
Drill core . “crushed gneiss”

Thin section

Quartz 35-40%
"SBericite” 30-25%
Muscovite 10-15%
Opaques 10-15%
K feldspar 1-2%
Rutile 1%
Tourmaline 1%

Biotite/Chlorite (1%

This 1is an altered Porphyroblastic Gneiss in which the.
porphyroblasts are entirely altered to a fine sericite-rich
product.These masses are of 4-6mm dlameters with fairly
extensive quartz and opaque inclusions or intergrowths.Some of
them have a relic cleavage, others are totally lacking.Their
outline is quite irregular.Rarely a very fine zircon? appears to
have a vyellow halo preserved iIn the sericite supporting
cordierite as one of the prograde species.

These are surrounded by a semi schist matrix with 1lineated
quartzroriented muscovite.There is also an extensive fine opaque
population in trails following the schist.Chlorite is confined to
some narrow bands in this fabric, some appear crosscutting. In
the slide there are several patches of. fine yellow brown
tourmaline that are confined to less deformed parts of the nat
and appear totally fresh.Cobaltinitrite staining shows a little K
feldspar is preserved.
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Sample RS 230 PDD 11 426.15m

Drill core . "brecciated silicified gneiss”

Thin section

FRAGMENTS najor
Quartz najor

K feldspar major
Chlorite minor
Biotite accessory
Rutile accessory
Opaques trace
MATRIX najor
Silica dominant
Feldspar accessory
Chlorite accessory
Muscovite accessory

This 1is & BRECCIA in which the silica dominant cement or
matrix can be more abundant than the fragments. The fragments are
again nmainly composed of quartz and K feldspar, with textures
both strongly deformed and non deformed.Fragments are both
lithic and mineral, there being some perfect 0.2mm rectilinear
K feldspars. One quartz-rich very lineated fragment contains fine
biotite, and no feldspar. In contrast a K feldspar-rich piece is
non lineated and 1locally has extensive chlorite, but this
lithology can be part of a larger roughly banded quartz feldspar
?gneiss.The stained feldspar 1is otherwise fresh, but fine
chlorite can penetrate the cleavages and contacts.The 1linear
frgaments are lying in various directions.

The matrix is itself multiphase with a less pure silica area
surrounded by the later ultrafine pure silica.Staining suggests a
little K feldspar.
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Sample RS 231 PDD 11 428.6m
Drill core "gneiss brecciated silicified”

Thin section

FRAGMENTS

Alkali feldspar dominant
Quartz minor to major
Mica minor
Chlorite minor
Thorite ‘ accessory
Synchesite accessory
MATRIX/VEINS

Silica dominant
Chalcedony minor

Opaques minor

Pyrite major
Magnetite minor

Hematite minor
Marcaslite accessory
Galena accessory

The rock is a BRECCIA in which the breccia fragments are
dominated by plutonic sized alkali feldspar, which is always iron
stained.These can exceed 4mm, but much is rather finer, due in
part to cataclasism.These are now commonly cemented by fine
chlorite, while strain extinction is prevalent.Patches with
feldspar grains sizes below 0.25mm are the result. The
distribution of gquartz is erratic, 1locally dominant or absent,
with a variably lineated character responsible for the gneissic
appearence. A pale green pleochreoic mica( Fe muscovite ), is
occasionally developed,in one area it is the dominant phase , as a
very fine secondary appearing fabric.Accessories include a
euhedral crystal of thorite rimmed by pyrite. It contains U
and Y(SEM). The SEM also noted a possible synchesite(Ce,La,Ca).

The nmnain cement to the fragments is a microcrystalline
silica , itself containing slightly coarser matrix fragments.It
is also vuggy with cavities lined by chalcedonic quartz.Locally
it is dominant in volume over the fragments.

The ores are mainly within the cement, with a major
vein-like mass of pyrite and subordinate marcasite s wWith
perfect euhedralism for the pyrite. Pyrite is also widespread in
the cement as fine crystals.Within the fragments it is a halirlike
vein followlng feldspar cleavages.Magnetite s present along
fracture zones wlthin the fragments assocliated with flne hematite
and a little pyrite.Galena and pyrite follow one fracture zone.

P
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Sample RS 232 PDD 11 531.2m

Drill core "hematitic? gneiss*"

Thin section

Quartz 45-55%
K feldspar 45-50%
Chlorite - 3-5%
Opaques 1%
Zircon 1%
SECONDARY

Muscovite

VEINS/FRACTURE FILLINGS

Chlorite major
Opaques major
K feldspar minor

This is classified as a QUARTZ FELDSPAR GNEISS.Typically for

this sequence , the quartz is very strongly deformed of a

mylonitic affinity, whereas the K feldspar vremains largely
unaffected although 1locally replacement by muscovite 1is quite
advanced. The fresh K feldspar,always 1iron stalned, is
distributed in linear clusters of 0.1-0.5mm equant rather than
elongate crystals.

There is one mass of chlorite of a 3mm diameter that appears
have been after a prograde ferromagnesian.Slightly = darker
chlorites of a much smaller nature also occur within the
feldspar. Zircon is a common accessory ranging from small euhedra
to a subrounded 0.4mm grain. There are nonmagnetic oxide opaques
that may be pre deformation but most ores are assoclated with
veinsthat are also chloritic.Staining also revealed a few K
feldspar veins.




Sample RS 233 PDD 11 55(.1m

Drill core “chloritic breccia”

Thin section

FRAGMENTS

Muscovite Chlorite Schist
Sericite Chlorite Buartz rock
Quartzite

Guartz

MATRIX

Chlorite 87%+
Quartz 3-7%
Opaques 1-5%
Muscovite 1-3%
Monazite <1%
VEIN

Carbonate

The core is classified as a BRECCIA based on the presence of
lithic fragments of differing composition, although the quite
close relationship between these lithologies supports a non
sedimentary type. The most extensive type is a coarse Mica
Chlorite Schist with locally ores following the phyllosilicate
cleavages.Others contains quartz sericite and chlorite, with the
sericite apparently retrogressive. One example of these has a
cellular fabric with patches of chlorite set in. a sericite
framework.There are fine quartzites with or without ores.

The matrix to the above is not always readily separated,
being composed of similar minerals. Where the quartz or chlorite
is coarse, its post breccia origin is clear .The Fe chlorite
commonly forms decussate patches with flakes around 0.2-0.3mn
in length.Likewlse this later quartz forms coarsely bladed
interlocking masses, Into which star clusters of chlorite may

penetrate .Some of these appear almost amygdular.The late
chlorite can be rather rich in ores, pyrite particularly.There are
fine opaque strips commonly around many of the clasts. There is

one carbonate vein
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Sample RS 234 PDD 11 564.28n

Drill core “"felsic? volcanic"

Thin section

A

Quartz dominant
Chlorite minor

K feldspar minor
Muscovite accessory
Opagues accessory
B .

K feldspar

VEINS

K feldspar

Sphalerite

The sample is a contact between a K feldspar rock(?SYENITE),
and a QUARTZITE that has been veined by the feldspar and is also
slightly brecciated with chlorite , feldspar and ores filling
the “?voids., The feldspar rock 1s slightly sericitised. A
later K feldspar veining cuts both types and lacks the iron stain
of the wallrock.It is also the site for sphalerite of variable
iron content.

At the contact , the feldspar patches are lined by " opagque
‘material. The quartzite has strong strain extinction but remains
quite coarse.There is a non dusty vein type.The contacts
exploited by the chlorite,often appear very corrugated.
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Sample RS 235 PDD 11 585.96m"
Drill core “"felsic volcanic?”
Thin section

MACROCRYSTALS 5%
Plagioclase

£00010

MATRIX 70%
Plagioclase
Sericite} 85-90%
Quarte 5-10%
Chlorite 2-5%
Opaques 2-4%
Apatite %
Allanite 1%
VEIN 15%

K feldspar major
Chlorite major
Opaques minor
Guartz minor
SHEARS 10%

Sericite

This sample is classified as a possible PLAGIOCLASE PORPHYRY
Plagioclase of dimensions to 4mm are preserved. in a matrix that
is dominantly plagioclase.The fabric is overall fairly well
lineated, including alignment of the long dimension of the macro
feldspar LAll feldspars are slightly spotted with fine
sericitic material. The matrix texture has 0.1-0.2mm untwinned
plagioclase containing scattered weakly aligned anhedral gquartz,
plus trails of oriented chlorite and ores. The accessories are a
rather anhedral apatite, scattered throughout, and local clusters
¢f brown allanite

The above 1s cut roughly normal to the lineation(?flow) by
zones of sericite, possible shears, and parallel velns of K
feldspar with chlorite, often as the margin.Some ores feollow the
veins and sphalerite is significant.There is a rare quartz ?vein
cut by the K feldspar, following the feldspar fabric.

11
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Sample RS 236 PDD 11 589.3nm
Drill core “felsic volcanic’

Thin section

MACROCRYSTALS 25% :

Feldspar
MATRIX 75%
Feldspar 60-70%
Quartz 10-15%
Chlorite 10-15% i
Muscovite 5-7% |
Opaques 2-3%
Apatite 1%
Zircon 1%
VEIN
Fluorite major
Allanite minor
Sphalerite accessory
K feldspar major
This sample has the fabric of a FELDSPAR PORPHYRY.The
numerous possible phenocrysts are complex associations of

microcline and plagioclase, .which 1is well demonstrated by
cobaltinitrite staining.The plagioclase usually appears as an
irregular core , with a slight cloudiness , separating it from
the enveloping fresh twinned microlcine.This Indicates: K
metasomatism.These 0.5-3mm feldspars are set in a groundmass again
of two feldspars and some quartz.This is a mosaic of 0.1-0.2Zmn
material,where replacement is less evident. Chlorite is variable
locally forming an extensive network , an inciplent preferred.
fabric. Accessories include corroded? apatites,isometric non
magnetic opaques, and fine zircon.

The porphyry is crossed by a discontinuous vein of fluorite
with a rim of allanite , plus sporadic sulphides including
sphalerite.there 1is a separate vein of K feldspar, also with
ores.
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Sample RS 237 PDD (1 605.5m
Drill core "Volc/metasediment contact“

Thin section

a D

Plagioclase 65-80% Alt.Plagioclase
Quartz 5-15% K feldspar
Chlorite 10-15%

Opaques 3-5%

Apatite {1%

B

K feldspar
Sericite}
Chlorite }

c

Biotite/Chlorite 8
Opaques 3
Apatite 1

VEIN

K feldspar’
Chlorite
Laumontite?
Carbonate
Sphalerite

Part of this interval(A) represents a PLAGIOCLASE PORPHYRY
that is obviously cognate with the two earlier porphyry
samples.It is composed of albite with K feldspar part replacement
and in veins.The phenocrysts are moderately fresh with habit rather
irregular, and sizes to 4mm.The groundmass is a combination of the
feldspars , and subordinate quartz and chlorite,although much of
the latter Is associated with the K feldspar veins.

This is 1In contact with a narrow band(B), essentially
composed of potash feldspar of around O.lmm .
This is in contact with (C) a zone
essentially biotite now part chloritised, uniformly a fine
decussate fabric. This has a contact with a coarse plutonic
textured plagioclase association(D),where grain dimensions may be
Smm+.

The wveins that cross A and B particularly,include a calcium
aluminium silicate, that Is possibly laumontite(large extinction
angle), and this is being replaced by calcite, sphalerite Is
present in this vein.K feldspar veins are separate.

i3
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Sample RS 238 PDD (1 616.85m

Drill core "metasediment(?schist?
Thin section

Biotite/Chlorite 75-80%
Quartz 10-20%
Opagues 3-5%

Sphene t%
Clinozoisite (1%
Apatite 1%

VEIN
Carbonate
Quartz
Sphalerite
Clinozoisite
Chlorite

The interval 1is mainly composed of dominant biotite part
chloritised, and subordinate quartz. There are - opaque grids some
associated with sphene .These are ilmenftes with a very high Mn
content(SEM). The most biotitic areas show a descussate fabric,
» elsewhere where chlorite is dominant, it is more schistose.
There is a rare patch of clinozoisite suggestive of an altered
plagioclase ?phenocryst,

The sample 1is strongly veined by calcite varying to
quartz,Within the calcite there may be extensive low Fe
sphalerite.Chlorite and K feldspar are part of the same system.

Although now feldspar is visible, the composition of the

rock is at least compatible with a K metasomatised metabasite,
as with a sediment.
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Sample RS 239 . PDD 1 625.65n

Drili core '”biotite andalusite sericite schist"

Thon sectiocon

BLASTS 30%
"sericite" 50%
“"Chlorite” 50%
MATRIX 70%
Muscovite 80-90%
Quarts 10-15%
Opaques 3-5%
Allanite 1%

This 1is an altered Porphyroblastic Schist. The numerous .

porphyroblasts are coarse sericite/muscovite replacements or
smaller mostly chloritised biotites.The former frequently exceed
omm, being composed of sericite, that can retain a single
extinction position and involves a possible parallel cleavage
preserved, consistent with andalusite. There are also yellow
haloes around tiny accessories, more typical of an iron- bearing
cordierite.The chloritised biotite is often included within the
sericite palimpsests apparently erratically.Elsewhere the
altered biotite shows no strong alignment with the matrix fabric.

The matrix is dominated by a muscovite schist component with
fine quartz quite subordinate .Ores are either fine Ti rich
?secondary clusters, or coarser sulphides including iron
sphalerite, in semi vein-like associations . Although not visible

in the slide, the offcut does show a positive K feldspar stain in
one patch.

Classified as a Metasediment.

15
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Sample RS 241 PDD 11 642.35m

Drill core "altered volcanic?"

Thin section

WALLROCK 80%

K Feldspar

Sericite } 70%
Quartz 30%
Apatite {1%

VEINS 20%

K feldspar dominant
Opagues nianor
Chlorite minor
Sericite accessory

Sphene/Rutile accessory

The sample consists of a part altered fine grained K
feldspar dominant lithology lacking unequivocal igneous texture.
Heavy veining is mainly alkali feldspar , but there is also
narrow secondary ores and chlorite in vein-1ike distribution.
Cobaltinitrite staining on the offcut suggests a very high K
feldspar content, whereas optically there seems to be extensive
sericlte, that may represent some plagioclase.

There are two types of vein, K feldspar dominant, and
Chlorite ores, and both appear to cross each other.

It may vrepresent a more heavily potash metasomatised
equivalent of the shallower porphyries.
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Sample RS 242 PDD 11 658.4n

Drill core "felsic volcanic ,plutonic igneous?”

Thin section

Plagioclase 85%+
Chlorite 5-10%
Garnet/Chlorite 3~5%
Apatite {1%
VEINS

K feldspar domninant
Chlorite major
Opaques minor.
Carbonate minor
Fluorite accessory

- This rock is a occasionally GARNET Blastic ALBITITE
that 1is heavily veined. The veins are dominated by K feldspar,
but also have extensive chlorite etc. The garnets are locally
common as 0.5mm perfect dodecahedra whose composition is
The main fabric consists of a sub O.1mm mosaic of stained
untwinned albite.There are nasses of chlorite with elongate top
rhombic habits that suggest a replacement of a ferromagnesian
phenoccryst.

The various veins are dominated by non stained K feldspar.
Chlorite is also associated that is distinguished from the other
chlorite by deeper colours.Locally carbonate predominates, and
rarely fluorite '
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Sample RS 243 PDD 11 688.15n
Drill core *igneous plutonic?"®
Thin section

Plagioclase 45-55%

Quartsz 10-20%
K feldspar 10-20%
Chlorite 5-7%
Opaques 3-4%
Rutile 2~3%
Apatite 1%
Zircon 1%
Xenotime 1%

This is classified as a partly shattered GRANODIORITE..
The .primary texture consisted of 3-5 mm feldspars and quartz,
with both species now either largely recrystallized(quartz), or
very fractured with distorted twinning.(plagioclase.) The K
feldspar 1is less affected.Staining shows that it 1is largely
present as a vreplacive phase of the plagioclase, from a few
veinlets in the others cleavage to extensive substitution.Both
feldspars remain quite fresh.The Gquartz invariably
becomes a quartzite .This lacks an apparent preferred fabric.
The composition of the plagioclase is intermediate.

The slide contains a zone of mylonitised G.diorite where
grain sizes are commonly less than 30 microns. The rock is
crossed frequently by fractures that are the site for development
of chlorite. Also noticeably associated with these structures are
aggregates of ores and other accessory non opaques , including
zircons to 0.25mm. The ores are Mn ilmenites and iron sulphiges
with galena inclusions, and the former may enclose TiO2(?rutile).

18
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Sample RS 244 PDD 11 698.35n
Drill core “cp In calcite, metaséd;volc.?"

Pel ished thin sectioen

Chlorite 70-75%
Plagioclase 15-20%
Sphene 3-5%
Opagques . 1-2%
Ilmenite

Quartz 1-2%
VEIN

Carbonate
Chalcopyrite

Quartz

This interval contalns a wide carbonate sulphide vein
cutting a rather altered Chloritised Intrusive. The latter is
identified as an intrusive igneous rock based on the fabric of
fresh feldspars .These are poorly twinned slightly sericitised
laths to Imm length classified as plagioclase .They are -set
in a a dominant chlorite .The chlorite may occur as single
extinction areas of 0.5mm suggesting a pseudomorph.The chlorite is
heavily sprinkled with fine sphene suggesting a CaTi bearing
ferromagnesian as the precursor.There are linear zones of
ilmenite rimmed by sphene also.Quartz is fine and sporadic
and probably linked to the vein, and there are carbonate
microveins.

The carbonate of the vein occurs as mm +
crystals with very minor quartz at contacts. The ore =zone
polished 1is essentially massive chalcopyrite, also a thin
separate zone at the contact.

The nature of the intrusive is better preserved in the
similar sample RS 245,

19
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Sample RS 245 PDD 11 699.15m
D;ill bore' "metasediment/alt. volc.”

Thin section

Plagioclase 35-45%
Clinoamphibole 35-45%
Biotite 10-15%
Opaques 2-3%
‘Sphene 1-2%
VEIN

K feldspar major
Carbonate major
Quartz minor
Cpaques accessory

The rock is jdentified as a Metamorphosed Basic
Intrusive, a MetaDolerite, although lacking evidence of an

ophitic texture.The texture is dominated by laths of slightly
sericitised plagioclase between 0.5 and 1mnm lengths and semi
allotriomerphic clinoamphibole, probably ex .pyroxene.The
amphibole 1is a yellow green to blue green pleochroic probable
actinolite .It is being marginally replaced by biotite, which is
also sprinkled through the feldspar. The feldspar retains its
ignecous zonary nature.

The accessories are opaques rimmed by sphene supporting an
ilmenite.Veins vary in size, orientation and composition. The
largest is mainly carbonate with minor quartz . varying to an
offshoot with K feldspar and chlorite grown on the contacts to a
quartz-rich centre with some ores.The parts of the wallrock
adjacent to these thick veins shows a more altered nature with
chlorite replacing amphibole, and no biotite.(cf RS 244.),

20
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Sample RS 246 PDD 11 703.15nm
Drill core “cp in ?metased/volc."
Thin and polished section

A Chlorite 80%+

Quartz 10-15%
Sphene 3~-5%
Opaques 1%
Pyrite ‘

Alt. Ilmenite
Zircon {1%

B Chlorite 87%+
Quartz b-10%
Sphene 1-2%
Opaques <1%
Pyrite
Alt. Ilmenite

VEIN

Quartz

Carbonate

K feldspar

Opaques major
Chalcopyrite dominant
Galena accessory
Pyrite accessory
Sphalerite trace

This is a largely altered rock dominated by fine chlorite.
It lacks palimpsest textures.There is a rough bedding or banding.
It is cut by a coarse sulphide quartz carbonate vein.Part &
differs in detail from B. There is a suggestion of a former
lathy component, ie, feldspar now present as quartz strips.
these are set In a dominant chlorite through which is disseminated
secondary sphene, and occasional opaques, of relic grid
nature.These are altered ilmenites.Pyrite is an occasional
cluster of euhedra, rarely veined by chalcopyrite.

Part B has a more uniformly fine <chlorite with quartz
present only as occasional euhedral crystals of 0.3-0.4mm.There
are signs of fragments of A in B. The main vein has coarse

carbonate with euhedral quartzes included, separate K feldspar
and a massive sulphide. This is fresh chalcopyrite,contalning
rare euhedral pyrites, a trace of sphalerite, and in one part
extensive galena composite with the copper mineral.

21
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Sample RS 247 PDHD 11 720m
Drill core “igneous plutonic”

Polished thin section

K feldspar
Muscovite} dominant
Zircon {1%
VEIN

Chlorite major
Quartz najor
Rutile minor
Opaques minor
Hematite

Magnetite

Pyrite

This is petrographically a GRANITE that is rather altered
fractured and part recrystallized. The remnant primary texture
consists of a number of 4-5mm feldspars, that are intensely
stained with iron oxide dust, and otherwise often part altered to
white mica.Their cleavages are penetrated by chlorite.Quartz
present is now in linear vein-like structures or local non
lineated fine quartz muscovite associations. Zircon to 0.3mm was
euhedral. The evidence optically and by staining suggests that
replacement by K feldspar of plagioclase may have been extensive.

The main constituent of the fractures is chlorite while much
of the altered opaqgue material seems to be dispersed in the
chlorite.Likewise euhedral ores appear with the chlorite. These
are pyrites to 0.5mm. There is also a pyrite of corroded
appearence.The former pyrite may have magnetite included as
regular vrectilinear bodies. Magnetite and hematite are both
locally predominant in the chlorite, occasionally in excess of
0.5mm.The hematite is then a bunch of small laths.The magnetite
can be single small octahedra,or a semi massive cluster.Rarely
is there evidence of a martitic hematite, and the two iron oxides
are rarely in contact,
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Sample RS 248 PDD11{ 723.5m

' Drill core " metasediment/alt. volc.™

Thin section

Quartz 30~40%
Chlorite 30-40%
Feldspar .
Sericite} 10-20%
Sphene 4-6%
Opaques 3~-5%
VEINS

Carbonate major
Feldspar major
Quartz minor.

This 1is a highly altered and deformed rock that is also
extensively veined.The nature of the fresh rock is largely
obscured but there are some sericitic masses that often have a
shape suggesting a crystal pseudomorph probably feldspar.Sizes
are typically 0.5mm but can reach a mm. They are set in a fine
rather foliated matrix dominated by quartz and chlorite. Sphene
and associated ores are rather common, and their relatively
coarse nature , to Ilmm is evidence for an Igneous rock of this
grainsize, while their abundance supports a Mafic type.

The veins are coarse carbonate with subordinate quartz of a
euhedral nature, and two feldspars that is more irregular less
continuous and certainly earlier, shown by fragments in the
carbonate.The staining shows the pink stained plagioclase as a
- nucleus to a K feldspar rim.

Classified as a SHEARED MAFIC INTRUSIVE.
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Sample RS 249 PDD11  723.9m
Drill core "alt. volc./metased.”

Thin section

Chlorite 40-45%
Quartz 20-30%
Clinozoisite 10-15%
Opaques 10-20%
K feldspar 1%
Sphene 1%
Fragment

Quartz

VEIN

‘Carbonate

This 1is a a Magnetic totally altered rock containing

quartzite fragments and numerous carbonate veins. The host rock
is composed of fine chlorite and quartz without palimpsest
texture through which is disseminated fine magnetite, and

granular aggregates of clinozoisite epidote. The latter are

not obviously replacing feldspar. The magnetite is common as sub
O.1mn isometric single grains and clusters .It is present in the
quartzite mass -but not in the veins.

The apparent fragment composed of quartz has an irregular
deformed texture and appears to contain remnants of the wallrock,

E00023.

as well as the magnetite separately, although never in bands or

linear zones. The carbohate veins are monomineralic apart fron
some coarse chlorite at contacts.It penetrates the quartz.There
is some chlorite in rare fractures

Cannot be classified except as a MAGNETITE CLINOZOISITE
QUARTZ CHLORITE ROCK.It 1is significantly different from the
~adjacent RS 248 interval, and may be heavily metasomatised
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Sample RS 250 PDD11 734.5m
Drill core "altered and brecciated volc.?"

Polished thin section

Quartz 45-55%
Plagioclase 45-55%
Chlorite 1 3-4%
Opaques 2-3%
Tourmal ine 1%
VEINS

Chlorite major
K feldspar major
Opagues major
Pyrite major
Chalcopyrite mnajor
Marcasite minor
Sphalerite minor
Arsenopyrite minor
Galena accessory
Thorite trace
Uraninite trace

THis 1s a fine grained aphyric KERATOPHYRE which is
cut by sulphide bearing chlorite /K feldspar veins. The fabric
of the host is non porphyritic ,even grained almost saccharoidal
nature and grain diameters never coarser than O.lmm. There is
accessory chlorite and rare yellow dichroic tourmalines. The
feldspar is red stained.

The veins are major chlorite with 1little feldspar
to finer K feldspar rich veins.There are also discontinuous

subparallel ?fractures filled with quartz. Ores generally
follow these veins but there are alsoc several very large to 4mm
crystals of arsenopyrite, that are almost free of other ores

except for rare veining by chalcopyrite .Arsenopyrite is a rare
single euhedral crystal also adjacent to the main sulphide
complexes.

These complexes are 3 combination of
pyrite)marcasitezchalcopyrite)sphalerite) galena. Some pyrite is

a coarse networks of subhedral grains following the chlorite veins

and these usually are replete with gamgue inclusions. Otherwise
pyrite is a relic series heavily veined and replaced by the base
metal sulphides mostly chalcopyrite but less commonly low
iron sphalerite and rarely galena. Marcasite is also commonly
associated with the pyrite and has a coarsely twinned nature,
Chalcopyrite can be separate as 0.05~0.25mm anhedral masses.
Uraninite was detected as a 5 mlicron speck within a coarse
arsenopyrite by S8EM, plus several similar sized gralns of
uraniferous thorite.
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