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1. INTRODUCTION

EL 39/85, Bulgobac River, is located 60 km south-
southwest of Burnie, & major industrial centre and port
on the Northwest Coast of Tasmania. The Murchison
Highway forms the eastern boundary of the 11 km2 title
which was granted on 14 February, 1986. Aberfoyie's Que
River and Hellyer mines are located immediately east of
the adjacent Murchison Highway (Figure 1).

Infrastructure in the area is excellent with major
electricity transmission Tines passing through
Aberfoyle's nearby mining leases; the Murchison Highway
being the eastern bcundary of the title area; the close
proximity of EZ's Burnie to Rosebery railway line;
abundant water and current road construction bringing
population centres within commuting distances of any
possible mining operation.

The exploration target in EL 39/85 is a
volcanogenic polymetallic base and precious metal
deposit similar to the nearby Hellyer deposit., The
Hellyer deposit has a published resource of 15M tonnes
indicated at 13.0% Zn, 6.9% Pb, 0.4% Cu, 156 g/t Ag and
2.3 g/t Au with a further 4,.0M tonnes inferred
(Aberfoyle, 1987).
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2. SUMMARY

EL 39/85, "Bulgobac River", of 11 kmz, is located on the

western side of the Murchison Highway, 60 km southwest of
Burnie. The exploration target is a massive base metal
sulphide deposit similar to the Hellyer and Que River
desposits located immediately east of the Licence.

The majority of the Cambrian rocks exposed on the
Licence are higher in the stratigraphy than those hosting the
Que River and Hellyer deposits, but the relatively flat-
lying stratigraphy suggests potential exists for the location

of blind ore deposits.

Exploration completed in the first year of the Licence
included geological and geophysical surveys which confirmed
the flat-lying stratigraphy and generated diamond drilling
targets, Those drill targets were combinations of CSAMT
phase anomalies associated with a positive gravity anomaly
and interpreted to be in favourable geological positions.

During the second year of the Licence, the following

work was completed:
(1) diamond drilling of the following holes were completed

BRD 01, a vertical hole at 2350E/7500N, to a total
depth of 860.5 m, and

BRD 02, a vertical hole at 2750E/7400N, to a total
depth of 676 m.,

(2) downhole EM logging was completed on both DDHs.

(3) laboratory studies inctuding petrophysical measurements,
petrography, analysis for 0 and C isotopes and whole
rock and trace element analysis were undertaken.
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a further 32 line kilometres of grid were cut, and

gravity and UTEM surveys were in progress at the time of
writing of this report.

The diamond drilling programme is scheduled to resume in

mid-January 1988.

The two diamond drill holes completed have produced the

following conclusions:

(1)

(2)

the Que River Shale is considerably thicker ( 430 m in
BRD 01) than encountered elsewhere.

the Hellyer Basalt is thicker in BRD 01 (300 m) than

expected.

visual logging has identified minor/trace sp-ga
mineralisation in the Hellyer Basalt intersections.

the 0 and C isotope data suggest alteration temperatures
were higher ( 150°C) in BRD 01 than in BRD 02 ( 110°C).

downhole EM logging did not locate any off-nole

conductors,

the geological interpretation has been confirmed albeit
that the increased thickness of Que River Shale
increases the. depth to the target horizon,

Geaphysical surveys in progress are expected to generate

further drill targets for testing during the third year term

of the Licence,
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3. PREVIOUS EXPLORATION

Exploration of the area now covered by EL 39/85 was
limited to reconnaissance geclogical mapping,
geochemical sampling and an airborne INPUT EM survey.
Details of this work can be found in Williams (1987).

Exploration undertaken between the granting of EL
39/85 and 31st March, 1987 is included in Williams
(1987). In brief, this included:

(i) geological mapping
(i) gridding
{(iii) geophysical surveys including:

aeromagnetics
b) VLF-EM

IP

CSAMT
(e) gravity

This work resulted in the selection of several
targets for diamond drilling during the current

reporting period.
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4. REGIONAL GEOLOGY AND MINERALISATION

The l1ithologies of exploration interest are the
Cambrian calc-alkaline volcanics which host important
base metal deposits at Mt. Lyell, Hercules, Rosebery,
Que River and Hellyer. The regional geology is
described in numerous pubiications, e.g. Corbett and
Lees (1987).

Previous conceptual thinking regarded the volcanics
at Que River-Hellyer as forming part of Corbett's
"Central Volcanic Sequence". However, recent geological
mapping (Komyshan, 1986) and trace and whole rock
analyses (Crawford, 1987) have resulted in a revised
interpretation of the Que River-Hellyer volcanics as
forming the basal part of the Dundas Group. This can be
equated with Corbett's "Western Sequence" to the
northwest of the Henty.Fau]t Zone.

Exploration undertaken since granting of EL 39/85
has extended the area of potential host stratigraphy for
Hellyer-Que River-type mineralisation, However, drilled
thicknesses of the Que River Shale have exceeded those
indicated by previous mapping and drilling on adjacent
titles.
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5. ACCESS AND GRIDDING

Pre-existing vehicular access to, and within, EL
39/85 was described in Williams (1987). This report
also covered walking access cut for creek mapping and
the gridding cut for geophysical surveys.

During the current reporting period, a further
32.3 km line kilometres of grid was cut as shown on
DRG No. 7612-14, Accurate co-ordinates for this
gridding will be surveyed by contract surveyors in the
1987/88 field season.

Also shown on DRG No. 7612-14 are the positions of
tracks bulldozed in early 1987 for access for diamond

drilling.
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6. GEOLOGICAL MAPPING

Mapping completed during the period, 1st April to
December 1987, has been limited to mapping of the tracks
bulldozed for access for diamond drilling. This
mapping, shown on DRG No. 7612-13, essentially confirmed"
the geological mapping presented in Williams (1987).

The extensions to the cut line grid will be mapped
during the 1987/88 field season,
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7. xBI MOND DRILLING

7.1 Introduction

The following programme was proposed for the period
from 1st April, 1987 to 31st March, 1988 which co-incides
with CSR's budget year.

DDH BRD 01 - a vertical hole at 2350E/7600N to a depth of
450 m. The target was a CSAMT-phase anomaly at
a depth of 370 m, This anomaly was located in
the flank of the gravity high.

ODH BRD 02 - a vertical hole at 2750E/7400N to a depth of
500 m. This hole was centred on a gravity high

with a CSAMT-phase anomaly at a depth of 400 m,

The following stratigraphy was expected in these

holes,
BRD 01 BRD 02

Acid Pyroclastics 0- 50 m 0 -50m
Que River Shale 50-200 m 50-200 m
Volcanics 200-E0H 200-EQH
Drill Target 370 m 400 m
Two additional holes were proposed:

{i) an angled hole on a westerly azimuth to test the

pyritised and altered volcanic stratigraphy west of
1750E on Line 7600N, and

{ii) a stratigraphic hole immediately south of Que River
and west of the Murchison Highway.

Drilling completed to date has totalled two holes as
follows:
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(1) BRD 01 - as proposed but considerably deeper than
expected with a final depth of 860.5 m.

{(ii) BRD 01 - as proposed but with a final depth of
676.0 m,

A cross-section showing both these drill holes is
presented as Figure 2.

It is planned to resume drilling in mid-January with
the proposed stratigraphic drill hole immediately south of
Que River and west of the Murchison Highway.

Core logging was undertaken using a computerised
format. Appendix I includes a description of this system and

the detailed drill logs for drill holes, BRD 01 and BRD 02.

7.2 DDK BRD 01

This vertical hole was sited at grid co-ordinates
2350E, 7600N and intersected the expected stratigraphy.
However, the thickness of the Que River Shale was
considerably greater than recognised elsewhere which resulted
in the target horizon being at a significantly greater depth.
This is tabulated below:

Proposed Actual
Acid Pyroclastics 0- 50 m 0 - 75 m
Que River Shale 50-200 m 75 -527.5 m
Hellyer Basalt 200- 527.5-850.5 m
Mixed Sequence -EOH 850.5-E0H
EOH 450 m 860.5 m

This hole remained remarkably near vertical flattening
to -83% at a depth of 750 m. On completion, the hole was
cased with plastic casing to the full depth.
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Pethography was completed on 12 samples from BRD 01
and these data are included in Appendix II. This petrography

- confirmed the visual logging of a basfc volcanic unit with

pyroxene phenocrysts, but no feldspar phenocrysts over the
interval, 529.5 to 850.5 m. This unit is considered to be
the Hellyer Basalt. Mineralisation of signiffcance was
restricted to minor sphalerite-galena associated with strong
quartz-carbonate veining in the top section of the basalt.
In addition, sphalerite, galena and iron suiphides occur in
vesicles in the basalt,

) Re-interpretation of the CSAMT data resulted in the
Basalt/Que River Shale Contact being placed at a greater
depth and it is considered that the phase anomaly is probably
due to an anomalous zone within the Que River Shale,

7.3 DDH BRD @2

Following the limited deflection from vertical
experienced in drilling BRD 01, BRD 02 was a vertical hole
drilled at 2750E, 7400N. Re-interpretation of the CSAMT data
suggested that the phase anomaly may have been due to
hangingwall mineralisation above the target stratigraphy.

BRD 01 indicated that the CSAMT was penetrating to a maximum
depth of 500 m and consequentiy would not have penetrated to
the required target depth. BRD 02 was sited directly over a
0.5 mgal gravity anomaly., However, the hole flattened more
rapidly than BRD 01 and consequentliy deflected on an easterly
azimuth and passed into the Hellyer Basalt up dip of the
target zone. The hole was continued to 676 m to enable
downhole EM to be run and the hole was cased with plastic
casing to the full depth.

The lithologies intersected are as tabulated below:

a B
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Proposed Actual
Acid Pyroclastics 0- 50 m 0 - 65.8m
Que River Shale 50-200 m 65.8-373.0 m
Hellyer Basalt 200- 373.0-E0H
Mixed Sequence ~-EOH
EOK 400 m 676.6 m

The hole was terminated in broken ground which
created drilling problems.

Petrography was completed on 19 samples from BRD 02
and these date are included in Appendix I1. This petrography
confirmed that the hole ended in a basic volcanic containing
pyroxene phenocrysts, but no feldspar phenocrysts. 'Thus, the
hole is considered to have ended in Hellyer Basalt,.

Visually identified base metal mineralisation was more
sparse in BRD 02 than observed in BRD 01.

7.4 Downhole EM

Downhole EM, using SIROTEM equipment, was run down
both BRD 01 and BRD 02 to ascertain if a conductor (massive
sulphide?) was detectable within the search radius. Full
details of this work are included as Appendix III.

This work was undertaken by McSkimming Geophysics with
a 600 m x 300 m loop with corners at 7800N/2400E,
7800N/2700E, 7200N/2400E and 7200N/2700E. The holes were
logged at 5 m intervals and profile resuits are shown in

Figures 3 and 4.

DDH BRD Q1 was not logged to the full depth (860.5 m)

as the probe would not go past a blockage at 700 m downhole,
DDH BRD 02 was logged to the end of the hole (676.6 m). No
anomalies were detected.
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TABLE 1 : PETROPHYSICAL MEASUREMENTS

Sample No. Conductivity IP Resistivity Specific Magnetic

m 2.5MHz s/m m Gravity Susceggibility
gm/cc 10 © cgs

BRDOO1
11.7 n.a. 2.68
18.4 0.2 2.69
63.0 0.2 2.69
101.4 0.2 13 2.73
200.0 0.2 32 2.76
300.1 0.3 2.78
343.2 0.4 2.74
399.7 0.2 40 2.75
501.5 0.2 2.77
516,.7 0.2 3.05
538.7 0.3 2.90
593.8 0.2 2,90
647.6 0 2.89
707.9 0.4 2.77
759.9 0.4 2.77
822.0 0.6 2.80
860,4 0.4 2.73

BRDQ02
20.0 n.a. 2.68
46,6 n.a. 2,66
50.7 0.2 2.63
61.9 0.2 2.70
96.6 0.3 2,76
150.0 0.2 32 2.75
200.0 0.2 206 2.77
301.4 0.3 2.78
350.2 0.2 2.78
379.6 0.2 2.75
400.0 0.2 2.78
410.0 0.2 2.76
446.6 0.2 2.80
458.6 0.2 2.78
497.0 0.2 2.84
550.0 0.3 2.86
606.6 0.2 2.96
667.0 0.2 3.00
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7.5 Petrophysics

Petrophjsica] measurements were undertaken at the
Petrophysics Laboratory, University of Sydney, on drill core
from DDHs BRD 01 and BRD 02. Details of the work are
included as Appendix IV, Some results were not available at
the time of compilation of this report. However, the
available results are presented in Table 1.

These results indicate low induced conductivity but
galvanic measurements on some core samples indicate the Que
River Shales to be quite chargeable.

The specific gravity measurements are not considered
to indicate sufficient density contrasts to explain the
surface gravity data. However, additional modeiling of the
gravity data will be undertaken when further data, currently
being acquired, can be integrated into the modelling.

7.6 Petrography

Appendix Il includes the petrography on thin and
polished sections from core samples selected from DDHs BRD 0l
and BRD 02. This petrology was undertaken by a consultant,
Dr. Jane Barron.

7.7 Geochemistry

No mineralisation warranting split sampling was
intersected in either drill hole. However, selected
intervals were sampled to confirm the visual estimates of
sphalerite and galena mineralisation. In addition, nine
samples were analysed for a full suite of whole rock and
trace elements, These data are presented as Table 2.

Table 3 presents the data for standard samples analysed with
the samples shown in Table 2, the accepted values for these
standards and the analytical methods utilised.
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TABLE 2 : WHOLE ROCK AND TRACE ELEMENT ANALYSES : DDMs BRD 01 AND BRD 02

AMP 50 350) : 50 3 g5056 Ga0) K2Oh008 AP95069 A795061 AZ295062 AZ3508 Aza5064 AZ9506 A7 a5066 9505 95068
NO.
SiO2 52,7 50.4 50.0 4B.4 56.0 38.7 49,3 54,2 46.8
1"“.')2 D.31 0.51 0.58 0.54 0.50 0.51 0.68 0.63 0.67
AIZD3 11.35 11.60 15,75 12,00 10.90 9.25% 11,65 11,45 12.90
Fe203 7.45 9.3% 3,80 10.10 7.50 7.80 9.86 10.05 11.80
Mn( D.18 0.23 0.14 0.24 0.15 0.19 0.21 0.17 0.28
Mg 8.30 9.10 6.55% 3.30 6.55 7.45 g8.70 7.45% 9,95
Ca0 7.40 8.37 5.57 11.60 9,55 20,10 10,00 7.30 7.35%
Nazﬂ 1.95 2.65 3.95% 2.25 1.90 2.20 2.85 2.25 0.36
K20 0.29 0.89 1.51 1.01 2,48 0.52 1,74 1.43 3.66
P205 0,33 0.41 0.65 0.3% 0.37 0.29 0.30 0.30
CO2 5.66 3.36 0.62 2.42 2.26 10.58 0.95 0.99 2.01
503 0.63 0.16 2.20 0.43 0.33 0.33 0.05 .08 0.10
Lo1 9.01 5.89 3.47 4,14 3.57 12.50 2.30 2.59 5.57
Ni 177 186 65 94 180 74 85 195 110 60 140 157 165 57 72 - 32
Co 35 45 33 30 8 3 37 42 35 k3 40 36 43 28 35 60 15
Cr 750 920 270 260 760 340 370 870 380 110 570 710 710 400 400 1100 ]
v 170 180 190 180 170 220 260 180 210 280 220 190 160 230 220 230 30
ir 930 85 160 120 90 120 130 130 140 140 150 110 110 130 120 130 230
Nb 3 3 8 6 7 5 4 [} 5 7 3 9 4 B 9 5 15
Y 15 15 25 20 15 20 20 20 20 20 25 20 20 20 20 25 30
Sr 280 250 290 280 270 230 380 190 450 640 580 280 310 500 560 240 150
Rb 15 16 15 50 7 15 25 10 80 45 30 70 15 a5 40 80 20
Ba 220 k¥ 640 1300 130 430 640 230 2400 950 850 1050 310 1600 1250 4000 160
Cu 52 80 133 83 44 11 96 - 50 65 82 101 68 75 44 73 44 10
Pb 146 30 1300 1050 137 104 37 87 19 i2 116 17 10 7 49 183 11
in 1600 82 2900 2750 420 1450 79 1250 94 70 160 55 76 48 156 410 70
Ag <0.1 <0.1 0.3 0.5 0.1 0.1 a2 0.1 0.1 <0,1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1
Au 0.001 0.003 0.003 0.001 0.004 0¢.002 0.001 0.002 ¢.002 0,002 0.003 0.006 0.003 0.002 0,002 0.003 0.004
As 13 5 20 19 8 5 4 21 16 14 10 12 5 5 10 9 9
Sb B <3 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 4 <3
Mo 6 <3 5 4 <3 5 <3 3 5 6 L] 5 <3 6 3 3 8
Sn < 3 <3 5 <3 <3 3 <3 5 <3 <3 <3 <3 3 <3 4 3
W <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
La 50 55 90 60 40 55 70 85 95 87 90 70 70 80 70 120 150

VG09ESs
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TABLE 3 : STANDARD SAWPLES - RESULTS AND ACCEPTED VALLES
ANALYTICAL METHODS USED BY ANALABS
QI N TR D MES
AIS6240 |A0%560 |ACCEPTED| ALGAZ50| ALCEPTED ALG10B0| ALCEPTED| METHED COOE | DETECTI
VALLE VALLE VALUE NO.
sio, | 4.8 47 44,56 RF 408 0,1%
Ti0, 2.5 23 2.3 YRF 408 0.1%
RO | 1420 1380 1414 WRF 408  D.05%
Fe0, | 1290 12.85 12.65 YRF 408  0.05%
o) 0.17 017 0.7 YRF 408  0,01%
MO 7.90 8.0  8.16 AS 14 0.001%
C20 8.08 8.0 7.8 YRF 408  0.05%
Na,0 5.00 5.00 5.43 AAS 104 0.,01%
X 190 1.9 1.86 R 408 0.01%
PO 0.85 098 0.97 R 08 0.01%
0, 0.6 0.4 LEQ 612 0.01%
0, 0.06 .10 LECO 513 0.01%
101 1.4 1.4 1.5 @GAVMERIC 615  0.01%
Ni 147 12 153 56 48 5 AS 102 1pmm
Co 54 50 10 58 | 2 MS 102 1ppm
Cr 150 150 197 180 110 % XRF 401 5 ppm
¥ 150 160 163 55 5 YRF 401 5 ppm
r (260 260 2l 270 0 YRF 401 5 ppm
No 50 5 6l 10 13 3 XRF 41 3 pm
Y 20 N0 2 45 42 5 YRF 401 5 ppm
Sr (1000 90 1012 % @ s R 41 5 pmm
b 20 2D 6.5 | M0 235 % YRF 801 5 ppm
Ba 19 190 2 0 40 15 RF 401 10 ppm
u a7 4 6 71 70 4 ARS 102 1 ppm
Pb 5 6 5 11 12 < ARS 102 1 ppm
Zn 116 103 118 41 40 6 AAS 102 1ppm
Ag 01 D1 0.3 Q.1 BAS 102 0.1 ppm
M 0.001 - 0,057 0.002 CAR. ROD 33% 0,001 ppm
As 5 5 12 11 2 2.13 | Ass 14 1pm
S s a 4 3 RF 0l 3 pm
Mo 6 8 190 200 a3 YRF 401 3ppn
%n a3 a 5 g 35 29.75 | ®F 01  3ppm
W e 45 55 55 <10 YRF 401 10 ppm
la 80 6 M8 45 20 <16 YRF 401 10 ppm
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A1l the samples analysed for whole rock and trace
elements have a related thin section description. All these

. samples have suffered extensive alteration as indicated by

the analyses. Hawever, all the rocks analysed are considered
to be low Ti basaltic andesites and are correlated with the
Hellyer Basalt. Figure 5 presents these analyses as a plot
of Zr/TiO2 versus Nb/Y ratios in comparison to those analysed
by Whitford et al (1982) for the Que River area.

0 and C isotopes have been analysed for calcites from
the Hellyer Basalt intervals in both BRD 0l and BRD 02. This
work was undertaken by the Tasmanian Department of Mines as
part of the Mt. Read Project, Preliminary results show
temperatures for calcite vesicle infilling to be about 150°C
in BRD 01 against about 110°C in BRD 02 (G. Green, Pers.
Comm.). These data can not be interpreted further until
results for research being undertaken on Hellyer drill core
are published in 1988.

7.8 Conclusions

The diamond drilling completed to date has produced
the following results:

(i) the presence of the horizon prospective for the
tocation of a Hellyer-type deposit was
demonstrated to occur at depth within EL 39/85,

however

(i) a surprising increase in the true thickness of
the Que River Shale (430 m) and the Hellyer
Basalt (300 m) has decreased the effective
application of geophysics to target drill holes
and has increased the hole depth required.
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(iii) CSAMT can be applied as a mapping tool to a
depth of 500 m in the area surveyed but the
phase anomalies tested do not appear to be of
significance,

(iv) the positive gravity anomaly remains to be
explained.

(v) 0 and C isotope studies indicate higher
temperatures of vesicle infilling in the
Hellyer Basalt in BRD 01 than in BRD Q2.

M ME R BN BN & S BN SE N B B TR T BB M T BN W
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GEQPHYSICS

_8.1 Introduction

The drill targets tested during the reporting period
were generated by a combination of CSAMT and gravity surveys.
Re-assessment of the CSAMT and gravity data in the light of
the drilling data, the downhole EM surveys and the
petrophysics measurements, has resulted in a decision to
extend the gravity survey and to undertake a UTEM survey
during the 1987/88 field season.

8.2 CSAMT

Results for the CSAMT survey were incomplete at the
time of compilation of the previous report (Williams, 1987).
Appendix V covers further interpretation of the data., The
resistivities measured suggested the theoretical depth
penetration for CSAMT in the area surveyed should be
450-500 m, This is in accord with the results for drilling
on line 7600N.

Interpretation of the northern lines surveyed
indicates the Que River Shale, which outcrops on lines 9400N
and 9000N, thins to 150-175 m thick. A pseudo-structural
contour plan of the base of the Que River Shale was
constructed from interpretation of the Cagniard resistivity
data. This pseudo-structural contour (not included in this
report) indicates a synclinal structure in agreement with the
geological interpfétation. There is no doubt that in this
geological environment the CSAMT surveys provide excellent
lithological mapping data to a depth of 500 m, However, the
survey technique is comparatively expensive and it is unclear
if orebodies would be detected at significant depth.
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Although the positive gravity anomaly which was
investigated by DDHs BRD 01 and BRDOZ remains unexplained,
the method is cost-effective and is considered to be an
effective exploration technique for the detection of a
Hellyer-type deposit. During December 1987, the gravity
survey is to be extended on the 200 m grid with readings at
50 m intervals. In addition, traverse data will be collected
along access tracks within the area and infill readings taken
to better define the positive gravity anomaly in the vicinity
of 2400E/7700N.

8.4 UTEM

As a consequence of data from the CSAMT survey and the
petrophysical measurements on drill core from BRD 0! and BRD
02, it has been concluded the UTEM should have a depth
penetration of 450 m for a Hellyer-type body under optimum
conditions.

The availability of the UTEM equipment in Tasmania
will allow a limited survey to be undertaken in December
1987, This survey will be completed with a large loop laid
out on lines 800E, 9800N and 8000N, with the eastern edge of
the loop being the Murchison Highway. This loop will cover
the area north of Que Road ( 8400N) where the prospective
horizon is interpreted to be within the depth penetration
capabilities of the UTEM system.

8.5 Developmental Geophysics

With the drillhole data indicating a depth penetration
of about 500 m by CSAMT, the problem remains of exploration
at depth greater than 500 m, Current thinking is that the
large fixed loop EM systems such as UTEM would have no
greater depth penetration. Gravity remains as one technique
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in which real data can be collected, but the decrease in
anomaly magnitude due to increasing depth, again reduces the
ability to detect Hellyer-sized massive sulphides,

Downhole EM is known to detect massive sulphides at
depths of at least 1300 m and is thus a viabie exploration
tool.

Consideration is being given to testing the potential
of using a grounded fixed loop EM system in which the
grounded section of the loop would be from the bottom of
drill holes reaching beneath the Que River Shale, Current
thinking is that a large transmitter system such as that
manufactured by Zonge could be utilised to generate the
primary EM field. A SIROTEM receiver could be used to

measure the secondary field.
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9. PROPOSED EXPLORATION PROGRAMME

Grid-based geological mapping and geophysical surveys
should be completed on the present area of EL 39/85 by April
1989, Adjustment of the EL boundary will occur in 1988 with
the expiry of the adjacent EL 12/72. Expioration to be
completed during the next calendar year will include the
following activities,

(i) Geological Mapping

Additional mapping will be completed on all unmapped
cut grid lines and creek sections accessed by these
grid lines.

(i1) Geophysics

Gravity data will be collected on all the cut grid
lines not surveyed previously. The large, fixed loop,
UTEM system will be used to survey a section of the
area where the target horizon is considered to be
within the depth penetrating capability of this
system, The CSAMT system will be used more
selectively than the blanket survey completed in 1987,
Selective appltication for CSAMT will be in gathering
data for geological purposes and in testing anomalies
generated by the gravity and UTEM surveys.

(iii) Diamond Drilling

The proposed stratigraphic drill hole in the area
9400N/2600E will be completed early in 1988. Further
drill targets should be generated by the geophysical
surveys to be completed during the 1987/88 field
season, Further drill testing of the positive gravity

anomaly in the 7700N/2400E area may be undertaken when

the expanded gravity data base aliows further
modelling,
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10, CONCLUSIONS AND RECOMMENDATIONS

Exploration has vindicated the original geological
concept of the sub-surface extension of the Hellyer-Que
River host rocks into EL 39/85. However, no significant
mineralisation was intersected in the two diamond drill

holes completed to date.

Although the drilling has shown the target
stratigraphy to be at a greater depth than originally
interpreted, the greater thickness of Que River Shale
and the Hellyer Basalt are considered to be favourable
factors in the application of the Kuroko-type model to
the search for Hellyer-type deposits.

The use of 0 and C isotopes to determine
temperatures of calcite formation in the Hellyer Basalt
shows considerable promise as a technique to select
favourable areas with a greater search radius than

downhole EM logging.

It is recommended that exploration be continued
with an emphasis on completing the surface geophysical
coverage and drill testing any targets located.
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Minerals Exploration And Development Group @SD@

T OVERSEAS GEOLOGISTS REFERENCE RIF/BW/OSA:43

FROM R J FOUNTAIN DATE 20 FEBRUARY 1987

DRILL LOGGING FOR INDONESIAN GOLD PROSPECTS
MODIFIED FOR BULGOBAC RIVER PROJECT, TASMANIA

INTRODUCTION

Experience with computer logging formats in 1986
suggested the need for clarification of the underlying
principles behind using the system, and also better
explanation of the coding systems used, to minimize between
geologist variations.

AIMS AND PRINCIPLES OF THE SYSTEM

The basic purpose of a drill log is to provide a
geologic framework for interpretation of the assay results
encountered in the hole, as well as a record of the important
features of the geology encountered. It is neither possible,
desirable or economic to record all the geolegic features
encountered in a drill hole. In the computer logging system,
two basic types of data are allowed for, comprising:

1) routinely occurring data, such as core recovery,
oxidation state, alteration state and mineralogy,
sulphide content, vein and fracture density; and

2) 'one off' type information such as the occurrence
of an unusual mineral, rock type or other fracture,
and qualitative descriptions of geological features.
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The first group of data types, if recorded sensibly,
can be used to control statistical analyses etc. of assays,
or included in routine downhole plots for presentation. The
second group of information is not useable for these purposes
and is stored in a comment field, together with any fuller
explanatidn of routine occurrences or observations.

To be effective, the system presupposes that
every assay interval has a corresonding logged interval. The
logging interval, subject to the above comment, can be of any
length, although in practical terms there is rarely any point

in assaying any interval less than 0.5m long.

DETAILED DRILL LOG SHEET - CODING PROCEDURES

1. Header

This is self evident. The hole number identifies the
prospect for the system, eg. WADOOl = Watuasah hole 1, and
the
type of drilling (eg. WAD = diamond drilling, WAP = percussion,
WAR = reverse circulation, WAT = trench samples). The computer
system will work provided that all lithology codes and mineral
species fields are the same and clearly defined for each prospect.

2. Depth to - Columns 1-5

Record the depth to the base of the logged interval in
metres, to 2 decimal places.

3. Core Recovery = Columns 6-9

Record the measured core recovery for the interval, in
metres to 2 decimal places.
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3. Lithology - Ceolumns 10-15

Space is provided to record up to two lithologies for
the logged interval, using a three letter code for each.
It is acceptable to use either a standardized general coding
system, or to develop a set of prospect or project specific
rock type codes, provided that these are consistent and
defined for (at least) each prospect. It is helpful if these
codes match those used in surface mapping of the prospect.

4. Oxidation = Column 16

Record the extent of oxidation of iron minerals, particularly
sulphides, by the extent of limonite development, using single
letter codes as follows:

0 (or blank) Unoxidised-sulphides quite fresh -
no limonites present.

1 Trace oxidation - sulphides fresh but minor
limonite coating jeints or fractures.

2 Weakly oxidized - most sulphides preserved but
significant limonite developed on joints and in
joint selvages.

3 Moderately oxidized - sulphides replaced by
limonites in about 50% of the rock.

4 Strongly oxidized - limonite throughout with
minor remaining sulphides.

5 Completely oxidized, limonite throughout, no
remaining sulphides.
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Fields 5-11. Record the sulphide content of the logged
interval, as follows:

Field 5 (Total %). Record the total of sulphides present,
on a volume percent basis, using a two letter code as follows:

TR present but less than ¢.5% by volume
0l 0.5-1.5% by volume
99 98.5=-99.5% by volume

then AL 99.5-100%

Field 6 Grainsize. Record the average grainsize of
sulphide minerals present, using single letter codes
eg. ¢ = coarse > 2mm, m = medium (0.5-2mm), F = f£ine <0.5mm.

Fields 7-11. These two character fields record the mode
of occurrence and relative proportions of the most common
sulphides. Fields are allowed for pyrite (py), chalcopyrite
(cpy), pyrrhotite (po), galena (ga) and sphalerite (sp).

Codes used are a single letter code for the dominant
mode of occurrence of the mineral in the loged interval, eq.

D = disseminated A = vesicular
V = within veins B = banded: bedded
F = coating fractures

and a single letter/number code to record the relative
proportion of each sulphide species of the total sulphide using
the codes.

Blank - mineral not present

T = trace, mineral present but less
than 5% of the total sulphide
1 = 5<15% of the total sulphide
to 9 - g5-95% of the total sulphide
and A = >95% of the total sulphide.
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QﬁﬁbThe proportion codes should sum to 10, unless significant
proportions of a different sulphide to those listed occurs.
The estimated volume percentage of any mineral can be obtained
by multiplying the total sulphide percent (field 5) by the
proportion code for that mineral and dividing by 10.

Sulphide minerals not included in the above list should be
noted in the comments column.

Fields 12 to 24 record alteration mineralogy.

Field 12 - Alteration Intensity - col. 30 - Record
alteration intensity as a single number code as follows:

0 - Fresh unaltered rock with original texture
and >95% of original rock forming minerals intact.

1 - Partly altered, original textures preserved and 5-35%
of original minerals replaced by alteration products.

2 - Moderately altered, overall original textures
preserved but 35-65% of original minerals
replaced by alteration products.

3 - Strongly altered, original textures visible but 65-95%
of original minerals replaced by alteration products.

4 - Completely altered, original textures still
preserved but original minerals replaced by
alteration products.

5 - Intensely altered - as above but original rock
texture only poorly preserved.

6 = Fubarite - original rock mineralogy and textures
completely obliterated.
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Fields 13-24 Alteration Mineralogy Cols. 31=54. Twelve two

column fields are allowed, to record the presence of specific
alteration minerals. For each mineral two columns are provided.
The first column for each mineral is for a single letter cocde
for the estimated volume percentage of the mineral;

blank = not present,

T = present but less than 5%,

1l 5-15%, 2 = 15-25%,...., 9 = 85-95%,
A +95%.

In the second column, use a single letter code to record
the dominant mode of occurrence of the mineral:

P = pervasively disseminated,

W = wallrock selvages adjacent to veins or fractures,
F = coatings on fracture surfaces,

V = as vein fill material.

The minerals to record are:

LIMONITE, ALBITE, CHLORITE,
EPIDOTE, K-FELDSPAR,
SERICITE, CLAY MINERALS,
SILICIFICATION (not veining),
CALCITE, JARQSITE/ALUNITE,
BARITE, AND MAGNETITE.

=

Quartz Veining. Space is provided to routinely record only one
vein set per logged interval. To make this workable, only quartz
and quartz composite (eg quartz-calcite, quartz-barite, quartz-
sulphide) veins should be recorded here (N.B. for NTT assume all
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parite veins have some quartz). Calcite, jarosite-alunite or
straight pyrite veining can be accommodated the alteration
mineralogy or sulphide columns, with appropriate comments in the

comment field.

Field 25 Vein type - Columns 55-56. Record here a two letter code
to specify the vein type. Include barite veins with quartz veins.
Letter codes QU = quartz, QB - quartz-barite, QC = quartz-calcite
TC = tremolite, QE = quartz-chlorite-carbonate-epidote,

EC = carbonate-epidote, etc. In the case of breccia £fill use
codes QX or BX. Attempts to record too many very different vein
types in different logged intervals will render the system

' unworkable from a plotting or statistical point of view.

Field 26 Veining % - columns 57=58. Record the estimated wvolume
percent of veining using 2 digit codes as for total sulphide

percentage.

Field 27 Veins/metre (columns 59-60). Record the average number
of veins per metre on a 0-99 scale.

Field 28 Angle to core axis (aca) column 61l. Record the dominant
angle between veins and the core axis using a single number code:

0 = parallel to, through to
9 = 90° to core axis
or letter codes such as
R = random, or
S = stockwork

Fields 29-32 deal with structure.

Field 29 - Bedding angle (column 62). Record the angle
between the bedding trace and core axis using a single digit code,
0 = parallel to 9 = perpendicular.
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Field 30 - Fractures/metre (columns 63, 64). Record the

average number of fractures (not healed) per metre in the logged
interval on a 0-99 numeric scale.

Field 31, Joint angle {(columns 65). Record the dominant
joint direction with a single digit angle code (0-99) if
appropriate, or R for random.

Field 32, Hardness (column 66). This is a potentially very
useful measure to assess aspects like ripability or grindability
of the rock. Record using a single digit code as follows:

1 very soft easily crumbled by hand
2 soft - broken by hand with difficulty

3 moderate - broken with hammer, but does not
ring when hit by hammer
4 hard - broken by hammer, and rings when

struck by hammer
5 very hard - broken with difficulty with hammer.

Fields 33, 34, Faulting. Record the percentage of the logging
interval occupied by fault gauge, using a 2 letter percentage code
in columns 67-68, and the angle of the zone to the core axis with
a single letter code (0-9) in column 69.

Field 35, Unit Code (columns 70~71). This is for a 2 letter or
digit code to identify major rock units, to correlate with field
mapping units, and/or to control compositing of assay values. In.
many cases this information will be added or changed by later
interpretations, but the ability to lump data together in a
controlled way is very important for computer processing of data.
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Field 38, Comments. No specific field is allowed on paper sheets
- the LOGGER system stores comments in dBASE MEMO fields which can
be up to 4K bits of information. On paper sheets subsequent lines
can be used as required. Although there is no real limit at
present on the length of comments, it is much easier to format
drill log reports if they are kept relatively concise.

R J Fountain
(Modification by R E Williams)

LITHOLOGICAL CODING
DDH'S BRDOl1 AND 02

MST mudstone
SHA shale

SLT siltstone
SsT sandstone

I : BAS basalt-massive
BAV basalt-vesicular

BAP basalt-pillowed
l BPE basalt-pillow breccia

BAB basalt-breccia

RVC rhyolitic volcaniclastics
VCG  volcanic conglomerate

EPI epiclastic
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Prn;ect H RO : ] Code :
HOLE : BRDOO1L Coords : 32839013.%9E S3945044, 1N Collar RL = &£&£1.3
Logged by 2 REW. FPFDE. Driller : ORTHNER . Rig id = J4a9
Commenced @ 05/04/327 ' Completed ; G4/0&8/87
Start Log @ 0.00 Total Depth z zZ&.350

Tot Oxid Dapth = g.a0 Part Oxid Depth = 1&8.&0

Target Description

Tarast waz CSAMT phaze armomnaly at approx 370m alze on flank of pozitive
aravity armomaly.Gzological interpn for hole 0-S50m rhyolitic
valcamiclastics,50-200 Cue River Shale, Z00-375 volgarics, tarast=masziwv
sulrphides fuﬂthll valcanics.

Mineralisation

Trace Sp-Grh azscociated with qtz-cb veining and vezicle imfilling in
Helly=r Bazalt.

Significant Results
soquence 0=-73.0 rhyvolitic volcanmiclastics

73. U Wh7 3 e River Shales
E27.5-050.5% Hellysr Basalt

&350, 5 560 & Epiclaztice=Mixed Saquence

Alteration Details

General Comments

it imFillinmg i

Frelimimary re=zults for 00 & C i=zctope=s i icates onleod
vazicles i Hellver Baszalt=1300, which iz arsater than i BRDOZ,
Geclogical Notes
DOWNHOLE SURVEY DATA:
Depth Dip Azimuth Core Size
a.00 -=0.00 g.00a HG
34,00 =000 0. Id ML
&0. 00 ~o0. 00 Fz1.00 NG
F9.00 29, 00 321,00 NG
120,00 -g9. 0o 281,00 NG
150,00 -S%, 00 2TE. 00 NE
133,00 -89, 00 259,00 NG
213.00 -2, 00 262,00 MG
243,00 ~87. 00 27&. 00 NG
273,00 =-&7.00 22:1.00 NG
3030040 -27.00 287,040 N
3330020 ~-8&. 00 237,00 NG
253,00 ~Z6. O 2ES.00 NG
94,00 =24, 00 287,00 NE
423,00 -85, 00 282,00 N
451,00 -30. 00 295,00 MNE
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S44. 040 -34, 00 252.00 1] e
&00.04 -54.00 304.00 EG

£30.00 -34.00 291.00 BR 8350 4 6
&60.00 -4, 040 a04.00 B

&90. 00 -54. 00 307. 00 BR

720.00 -832.00 304,00 B

754. 0640 -33. 00 313.00 B
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DEPTH CORE Sample LITH'GY O --SULPHIDES-- ------ALTERATION--------- VEINING STRUCTURE FALLT U
TO RECOV Number MAJ MIN ¥ Vo&FyCpPoSaSp IL:AlC?EpKfSeCI&CaJaBaHa TyVoNoA BaJaFm H Eofing tn
I 7 oininisin? n N |
D t at Comments
2.50 1.10 RVC 2 0 03
5.40 0.20 RVC 2 0 g3
6.00 0,40 RVC i) 0 04
7.0 1.3 RVC 1 TRFDA 0 b4
10.40 3.00 RVC 1 04F¥8 0 8 4
12,80 1,60 RVC i TRFDA ] g8 04
13.60 1.40 RVC 1 TRFDA ] 8 04
16.66 3.00 /e 1 TRFPA 0 B 04
19.70 3.0 RVC ¢ 01FKA ] B 04
22,78 .80 RVC 0 TRFDA ] g 04
&S00 300 RVC 8 0IFDA ¢ 8 04
28.7¢ 3.00 RVC 0 TRFTA g 8 (04
a7 300 RVC ¢ TRFDA g 8 04
.70 3.80 RVC 0 TRFDA ] B 04
37.70 3.00 RVC 0 TRFDA ] 3 104
40.10 2.40 RVC 0 TRFTA 0 8 04
43.20 3.10 RYC 0 TRFDA ¢ a 04 A43.2=4253081 =thin sect.
46.40 3.20 RVC 0 TRFDA H g 04
49,50 3.19 RVC 0 TRFIA 0 g 04
S1.10 1.68 RVC {0 TRFDA ] 8 04
52.60 1.50 RVC & TRFDA i 04
53,50 0.940 RVC 0 TRFDA ] t 4
N0 2,28 RVC 0 TRFTA i 04
52,70 1.00 RVC 8 TRFDA a G4
60.90 2.20 RVC B 01FKA ] 04
B1.60 0.70 VEg b 01FKA 0 G4
64.60 2.00 VG g 01FKA 0 04
67.60 3.00 Via § 0IFKA 0 04
£€9.30 1.70 VoG ¢ 02FKA | 04
70.70 1,40 V& {4 GZFEA { o4
3.7 .80 VEG 0 0ZF¥A ¢ g4
7560 1.90 VLG HST 8 03FKA 9 ¢4 475, b=contact
76.60 1.00 MST 8 0SFDA 0 04
79.70 3.10 SHA MST § OOFDA ] 7 04
82.48 2.70 ¥ST SHA 0 02FDA 8 g 04
&5.68 3,20 GHA WST 0 02FDA i 8 04
8,70 3.10 A J 02FDA 1 7 04
9.2 2.50 rST 0 02FDA ] 04
2300 1,81 MST CHA § 02FDA ] g 04
96.50 3.5 SHA 0 (6FDA 0 g 04
9%.60 3.10 SHA MST 0 O5FVA 0 ACTROI3 8 0 4
100.40 0,89 MsT § 04FDA g GCTROZZ 8 0 4
103.30 3.1¢0 MST SHA 0 04FDA g N4
106.30 2.80 MST SHA 0 04FDA D g 04
107.90 1.480 MST 0 DiFDA ] 04
10,70 1.89 MoT 0 0IFPA 0 ACTROLZ 04
112,78 3.08 SHA 0 0SFDA 0 SCTRIRE 0 4
115.70 3.00 MST SHA O 0&FVA 0 GCTROZ7? 7 D 4
118,38 2.¢é0 SHA MST & 0&FVA 0 7 04
121.40 3,10 a f# 0



DEPTH CORE Sample LITH'GY 0 --SULPHIDES
T0 FECOV Number MAJ MIN X Vo3Py(pPoGaSp ILiAIChEpKfSeClSiCaJaBaMa TyVoNoA BaJaFm H Eafng tn

124.60
127.70
130.70
133.70
136,70
139.68
142.70
145.70
148.70
149.60
151.7¢
154,70
1572.70
159.80
161.10
162.80
163.49
164.80
166.70
163,70
172.70
175.70
8.7
180,20
183,28
164,70
187.60
190.70
1%3.70
196,70
199.78
202,70
203.28
200,70
208.481)
278
2i4.70
1N
20,70
22370
226.70
2%.70
232.70
235.70
23870
pxc -y}
241.70
243.40
243.20
245.60

Ly G g0 L
Lol
0 G e B
L = —

2.90
3.10
.00
3.00
2.90
2.1
a0
3,00
2.10
1.30
L7

8.60

1.40
2.9
3.00
3.00
3.00
3.00
1.50
3.00
1.3
2.9
1
3.00
.00
.90
3.0
2.30
2.50
£.90
R
3.40
.00
3.00
.66
3.00
3.0
3.08
.00
3.00
3.00
3.00
1,70
1.80
0.40

________

I % ninia¥n¥aX n

B 3
MST SHA 0 01FDA 0
MST 0 CLFTA 8
MST 0 01FDA 9
MST 0 01FDA 0
MST 0 0iFDA 0
WST 0 O1FDA 0
ST § 01FDA b
¥ST SHA 0 01FDA 8
WST 0 01FDA 0
wT 0 01FDA 8
MST 0 OIFDA g
ST 0 O1FDA 0
MST 0 01FDA 0
MST 0 OSFVA 0
ST 0 0IFDA 0
¥ST 0 0IFDA 0
WST 0 0iFDA 0
ST 0 O1FDA 0
WST 0 OIFDA 0
MST 0 O1FDA 8
ST 0 01FTA 9
ST 0 O1FDA 6
ST 0 01FDA 0
T 0 OIFDA 0
MT 0 8
w0 0
MST SHA 0 0
SHA MST 0 0
MT 6 0
WT 8 0
MST SHA 0 i
KT 0 0
MST SHA 0 0
KT 0 o
ST 0 0IFDA 0
ST 0 CIFDA 6
MST 0 O1FDA 0
SHA NST 0 01FDA " g
MST ¢ OFDA 8
SHA WST 0 0GFBA 0
SHA MST 0 D4FBA 0
SHA NST 0 0GFBA - 0
WST 0 06FBA 9
MST 0 04FBA 0
ST 0 04FBA 0
MST SHA © 04FBA i
MST 0 02FDA 0
MST SHA 0 01FDA i
MST 0 03FVA 0
MST 0 OIFDA 0

VEINING STRUCTURE FAILT SU

8
BCTROIR
ecTRei3

ECTROZR
gCo048
8C0207R
GCTROIR

GCTRO4R
ECTRO4R
BCTRO4R

CO105R
@CTRO33
eCe2084
GCTROZ3
gCo5033
ECO1083
@co3toa
goistR
2CTROZR
GCTRESR 9
GCTROIR

LREIEK]
gro1093
ECTR#L3
atosisl
fCTRO3R &
GCTROI2 8
GCTROLI 8

ACTROL
GCTROL3
BCTROZ3
GCoicSR

> OO e O O D CD e g O DO S D G o O
o e o e Gu e e e e b e Ba e e e B B e e e de e e B e
. B

o B G k> o o g &
B O T S
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DEPTH COPE Sample LITH'SY O --SULPHIDES-- ---—--ALTERATION
I % miminiede? n
. D t
246.10 (.50 MST ¢ OIFDA 0
246.80 0.70 ®T 0 OIFDA 6
247.90 1.10 MST 0 Q1FDA ]
249,00 1.10 ¥ST 0 GIFDA 8
252408 3.0 WST 0 0iFDA ¢
253,70 1.60 BST 0 OLFDA 9
256.70 3.00 MST SHA 0 01FDA 9
259.70 3.00 MST 0 0IFDA 0
262,76 2.00 SHA MST 0 G3FRA 0
265.70 2.00 SHA 0 0FPBA i}
268.78 3.00 SHA 0 02FDA 0
27.60 2.90 SHA 0 93FPA 0
77470 3.10 SHA MST 0 G1FDA 0
27778 3.00 ¥ST 0 OIFDA 0
280.70 3.00 ¥5T @ 0IFDA 0
263.30 2,60 MST 0 TRFDA 8
285.40 2.10 MST S5T 0 TRFDA B
289.50 3.10 MT 0 TREDA ]
292.60 2.10 MST 0 TRFDA 8
7570 3.10 #T 0 TRFDA o
798,70 3.00 MST SHA 0 TRFDA g
301,76 3.00 SHA ST § TRFDA g
304,70 3.00 SHA MST 0 TRFDA i}
367.70 3.00 ¥ST O TRFDA 0
310.70 3.90 SHA MST § TRFDA 8
312.70 2.00 ¥ST 0 TRFDA 0
6,70 3.00 MST 0 03FPA D
319,70 3.00 ¥5T 8 OIFBA i
3270 3.08 MST 2 DIFBA ¢
375.40 2,70 #5T  § CIFBA g
225,50 3.10 ¥ST 0 (2FBA 0
.50 3,00 ST 55T O 02FBA 8
B4.60 .10 MST 85T 0 02FDA 0
337,70 3.10 MST 0 OIFDA 0
340,70 3.08 MST 0 GIFDA 8
M7 3.00 85T SHA 0 GIFDA 4
346,70 3.00 SHA MST ¢ 0IFDA ]
348.50 1.80 SHA MST © GGFEA T
B2 270 SHA O O06FBA 0
352,70 1.50 SHA MST 0 06FBA 0
354.90 2.20 SHA MST 0 O4FEA D
355,00 3.0 ST SHA 0 O2FDA 0
361,10 3.10 SHA MST ¢ 02FDA ?
364,26 3.10 ST 55T 0 O1FDA i
367.30 3.0 MST O OiFDA 8
367.50 2,40 ®ST 0 01FDA i
3%9.50 2.20 MST SHA O DIFDA 0
3740 1.60 BST 0 0IFDA §
N6 MST O 0IFTA 9
372,40 0.50 ¥T 0 GIFDA 8

VEINING STRUCTURE FALLT SU
TO RECOV Number MAJ MIN X Vo&PylpPoBiaSp ILIAICKERKfSeC1SiCalzBaMa TyVoNod BalzFm H ESgfng tn

GCTROIR
GCTROIR
acioo23
SCTRIZR
SCTROZR
@CTRO23
gCTR023
4CTRO23 2
9
acTRe23 8
acpep23 8
GCTRO2R 8
GCTROZR
o08f023
GCo104R
ati1643
ECTRIAY
elTROI2
GCO104R
GCOLIGR 8
Gcotomm 9
2lTRe33 2

@Co2033
81043
gC15034
gCTRO32

OCTROIR 9
GCE104R 3
ECo104R 7
aC0508R &
2002043 4
BCTRO4R 8
ECOL08R 4
aCoigeR 8
8001523 8
8
8
8
&C4008R
BCTROMR 8

8CTROGR
7

ec

ri
at

835049

Comments
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Fage No.
11112787

Q>

374.10
378.90
382,00
384,70
386,60
386.20
391.30
394,10
395,90
398,70
451,80
40270
406.70
405.40
4117
414,80
418.08
420.70
421,90
423.00
426.10
428.48
430.70
43278
436.70
43370
442.70
445.78
443.70
451.70
434,70
457.70
450,70
463.70
466,70
455,10
472.7
475.70
478,70
481.70
434,70
492,70
490,78
453,30
436,60
499.70
S02.49
943,50
508,60
509,40

"~

1.70
2.40
3.10
71
1.90
1.60
.10
2.80
1.86
2.80
i
1.9
3.08
i.70
3.3
3.1
3.20
270
1.20
1.18
3.10
2.30
2.3
.00
.40
.08
e
.00
.08
3.00
3.0
.04
3.00
3.00
3.00
3.40
3.00
3.40
3.00
3,00
3,00
3.00
204
2.80
.10
.10
2.7
a.i0
3.10
.80

4

DEPTH (ORE Sample LITH'GY O --SULPHIDES
T0 RECOV Mumber MAT MIN X VoBPyCpPoSaSp ILiAlCKEPKFSeClSifalaBaMa TyVoho# BalaFm H Gofing tn

--------

I 3% eimimiafad n

b

MsT
¥ST

o JiFDA
& 01FDA
S4A G 01FDA
SHA o D1FDA
BST SHA & OIFDA
MsT ¢ GIFDA
MST SHA 0 03FEA
SHA ST 0 03FBA
WSt o 43FVA
MST 0 0FVA
ST SHA ¢ 03FBA
MST GHA D C3FVA
SHA MST 0 03FVA
SHA WST D 03FDA
SHA MST ¢ 03FVA
SHA MST 0 02FDA
SHA MST 0 ¢IFDA
SHA MST 0 GIFTA
SHA M5T 0 0IFDA
MST ¢ 01FDA
SHA S5T ¢ 21FDA
SHA MST 0 01FDA
MST SHA 0 DIFDA
MST BHA @ GIFDA
SHA M5T 0 CIFDA
SHA MST © GiFDA
GHA SST 0 OIFDA
GHA 55T 0 PIFDA
MST ¢ 0IFDA
MST & GIFDA
SHA WST ¢ DIFDA
EHp ST § 04FDA
¥ST GHA 0 QIFDA
SHA ®ST 0 QIFDA

. SHA M5T O 21FDA

t

¥ST SHA 0 DIFDA
SHA 55T 0 O1FDA
SHA 4 0IFBA
SHA 0 D&FEA
SHA MST 0 06FBA
SHA ¢ 04FBA
¥ST o OIFDA
M5T GHA 0 Q1FDA
SHA MST 0 GIFDA
SHA 0 0ZFBA
EHA o 0ZFBA
MST SHA 0 DFFVA
SHA ¢ 02FBA
SHA ¢ OSFEA
SHA 0 08FBA

Gh OOD B O oo O Ch D O Ch D O O D o O O O I D O OO R O (D (D O On G O G OO D O OO &y O

---------

835050

VEINING STRUCTURE FALLT SU

acoLo8r
8CTRO43
gCTRe23 8
DLTRO23 8
GCTROR 8
8CTRO3R
8
8
ECTROR
gCTRO
OLTRER 8
8CTRO3R 8
GlTREL3 8
GCTROL3 7
goo1e3 7
7
7

7.

6CTRE23
BCO401R

3
GCTRGL7 8
SCTROZR 8

g
ECTROIK 8
BCO268R 8
GCTRO4R 8

g

UCTRESR

GCTRIZR

oo 07 Oox OO 03 o)

GCTROIR 8
GCTRI13 8
8
8
GCTRMzZ 7
BETRG32 7
Qcaies2
GCTROS3 8
7
7
ace1013 7
8
3
7

PC

ri
at Commenis



Page No. 5
l 11112/87

%9
I aavm CORE Sample LITH'GY 0 --GULPHIDES-- wmmee oL TERATTON - -eeeme VETNING STRUCTURE FALLT SU
TD RECOV Number MAJ NIN ¥ VoBPyCpPoGaSp ILiAlCRERKfGeClSiCaleBaMe TyVoNod BalaFm H Gafng tn
I ¥ sininimia¥ n pc  ri
l - b 14 . at
510,60 1.20 SHY 0 OIFVA 0 7 04
I 511,70 1,10 SHA 0 OIFVA 0 6 04
513.20 1.50 SHA 0 02FBA 9 QCTRIZR g4
- 513.90 0.70 SHA 0 U4FBA 8 & 04
514,80 0.90 SHA 0 OIFDA 0 TROR &6 0 4
I 516.20 1.40 MST  § 02FVA ¢ b4
Si6.40 0,20 MST 0 OIFVA 0 ¢4
517.60 1.20 ¥ST  § ISFBA o 04
I 519,50 1.20 SHA ¥ST O 0ZFDA ) QCO303R 04
S20.70 1.20 SHA MST O 02FVA 0 ACTROS4 04
522.80 2.10 MST GHA 0 02FVA 8 WCTRITR 8 0 4
I 575.90 3.10 MST 0 B4FVA 8 001104 b4
52750 1.60 . MST  © OFVA 9 GCTRO43 04
529.00 1.50 BAP BAV 0 0IFDA 1 1P » RLO71ER 04
532,20 2.20 BAP BAV 0 O1FDA 1 » GCO508R 04
I 535.30 3.10 B84P BAV 0 TRFDA 2 2P ECO407R 04
53,40 3.10 BAP BAV 0 02FD5 VA3 2 2P 1yop 004028 04
541,50 3.10 BAP BAV 0 TRFDA 2 VP QCO308R b4
l 544,60 3.10 BAP BAV 0 TRFDA y . 1vop QC0306R 04
54770 3.10 BAP BAV 0 TRFDA 2 P 1P2P GCa610R 04
550.70 3.00 BAP 0 TRFDA 2 P PP GCOZ06R 04
I 553,70 3.00 BAP G TREDADTBT 1 AF 1P1P O0410R g4
556.70 3.00 BAP  § TRFDA 1 1P PP FEGAL0R 0 4.
9.7 3.00 BAP O TRFDA 1 1P 1F{P QCUZO7R o4
562,76 3.00 AP G S1FDA 2 P iz GCTROZ4 04
I 565.70 3.00 BAF 0 TRFDA 2 1P Zrap DCTRGER ¢4
S62.70 3.00 BAP 0 TRFDA 2 TRV P ECOSHOR 04
57170 3.00 EAP 0 TRFDA 2 TPV 1PV pE15044 04
I 574,70 3.00 BAP BAV 0 TRFDA 1 TP LY QEQ405R g4
577,70 3.00 BAP BFB 0 OIFDA {1 1P RrazisR o4
580,70 3.00 BAP 0 TRFDA 1 TP PP BCOL05R 04
I 583.70 3.00 P OTRFIS D5 1 TP TRip QCTROS4 04
66,70 3.00 A295065 BAP 0 TRFDA 0T PIP GCO203R 04
589.70 2.00 BAPEFBOTRFIA B7 1 TP 1FTP GCTREY? 04
592,70 3.00 EPB EAP 0 TRFDMATATAIAZ 1 TP 1PTP (Ce104R 84
l 594.90 2.20 BAP BPB 0 TRFDA 1 T {PTP SCTREIR 04
595.60 0.70 BAP OOIFD8 D2 1 TP gt GCTROS4 g4
598,60 3.00 BAPBPR QO TRFDS A5 1 1P 1P ECA204R 04
I 601,70 3.10 BAPBPB O TRFDS A5 1 1P 1F1P ECTROZR 04
604.70 2,00 BAP O TRFDS A2 1 P {F1P ECTRO47 04
607.70 . .00 BAP BFB 0 TRFDA 1 tp 1P1F ECTROS7 B4
610.70 3.00 BAP 0 TRFDA v tF1P GLoto73 04
l 613.70 3.00 EAS 0 TREDSAIAZATAZ 1 TP PP QLO10ER 04
616,60 2.90 BAS ¢ TRFDA 1 TP 1P1P D0GIIR 04
£19.70 2.10 BAS BAV 0 TRFDA 1 1P 74P ECTRI37 84
l §22.70 3.00 BAS BAV O TRFD4 A482 1 P TPiP ECTROGS g4
625.70 3.60 EAS 0 TRFDA 1 1P PP QCO204R ¢4
£28,70 3.00 BAS BAY 0 TRFDA 1P TFiP ECTRGS? 0 4
I £31.70 3.00 BASBAP O O01FD3 D7 ¢ P 1P QCTRO47 04
634,70 2,00 BAS 0 TRFDA 1 ™ iF ECTROS? 04

835051

{omzents

(524, 6=A295071 THIN SECT.



Fags No. 6
11712/87 8 3 5 O 5 2
A
TH CORE Sample LITH'GY 0 --GULPHIDES-~ --——--AL TERATION---~v=mm- VEINING STRUCTURE FAULT SU
TG RECOV Numbar MAJ MIN ¥ VoBPyCpPoSaSe ILIAIChEPKFS2(1SiCatzBaMa TyVoof BalaFm H GgAng tn
I % nimYmioie? n =l ri
D t at Cozments

£37.70 3.04 BAS 0 TRFDA S 14 1Pip ECD1047 ¢4
£40.70 3.00 BAS EAV § GIFDA 1 TP 1PIP ECTROJ? 04
643.70 3.00 BAS J TRFLA I | iPtp aCTROZR 04
646.70 3.00 BAS BAV 0 TRFDA t TP 1F1P ECTROZ? 04
649.70 3,08 BAS BAV O TRFDA 1 TPTH 1PipP EC01657 4
652.70 3.00 BAS 0 TRFDA 1 T 1P1P ECOS07R 04
£55.70 3.08 BAB 0 QIFDS DS i 1PTH TPIP ECOS04R 04
£33.70 3.00 BAS BAE @ 1 P TPIP EC02037 04
£39.10 0.40 Bav 0 TRFDA 1 T 1pp o4
661.70 2.80 BAY BAB ) TRFIA f 1IPTW 1PIP ECOI0SR g4
654,70 3.00 BAB 0 TRFDA 1 iP ir1p aroleR g4
£67.70 2.00 EAV BAB 0 TRFDA 1 1ip TPIP QCTROZR G4
670.76 3.90 BAB 0 TRFDA ) B TPiP GCO10IR 04
672,70 3.00 BAB 0 TRFDA 1 1P TPiP CLO104R 04
676,70 .00 BAR 0 TRFDA 1 1P TPIP SCTROZR ¢4
£79.70 3.00 BAB BAS 0 TRFDA 1 IP iPtp GCO108R 04
682,70 3.0 BAV BAB 0 TRFD? P31 P 1FiP aCoioR 04
623,70 3.00 EAB 0 TRFDA 1 IFTW TRIF EC02036 g4
688,70 3.00 EAB BAS & TRFDA i 1P PP EC0103R 04
691,70 3.00 BAS BAB 0 TRFDA i i TPiP ECOL02R 04
£94.70 3,00 A295065 BAS BAB 0 TRFDA i 1 TPiP GCTRO3R 04
£97.70 .00 BAB ¢ TRFDA I H BCTROZK b4
700.70 3.00 BAS § TRFDA t T TFiP ELTRGIR 4.
370 300 Bas 0 TRFDA 1 7 tF1p OCoL1044 i 4
706,70 3.00 BAB BAS 0 TRFDA 1 i1F TPIp Grosesz 04
9,70 3,08 BAS BAB 0 TRFDA 1 fP TPIP QCA445R i 4
2.7 3.0 BAS BAY ¢ TRFLA i iP TPIP ECTRO4R 04
5. 308 BAS 0 TRFDA i 2 Hal foa2em ¢4
718,70 3.0 BAS BFB ¢ TRFDA i ™ TPIP GCTRGZR 04
721,76 3.04 BAS BAV 0 TRFDA S TPiP {04027 f4
72470 300 BAS EAB & TRFRA 1 i3 ip EC2024 04
727.76 .00 EavV 0 TRFDIVZ ¥a3t IP TRiP ECOL037 04
730,70 3.00 BAY BAS § 01FDA -1 FF TRIP EC01G47 04
743,70 .00 BAS BAV 0 TRFDA 1 17 TRIP QCTROZR § 4 §733.7=0295004 THIN SECT,
736,70 3,00 BAV BAS 0 TRFD2  AVS 1 IP iz ly EC0L0G7 g4
738,70 3.00 BAB BAV ¢ TRFD3  [DiVe | 1P 1P1P ECG2047 04
742,70 3.00 BAV BAB 0 TRFDS  VIVS 1 1F 1FIP ECO2047 04
M5.70 A4 BAS BAB ¢ TRFIS Vil iFT PP ECB1G37 04
748.70 3.00 BASBAB O TRFDS D3 V21 TP TFLP Groi0eR g4
=170 300 BAS BAB 0 TRFDS A2 ! iP TFiP RCC100R 04
754.70 .04 BAV BAS { TRFDA i 1P TPIP aCoias 04 #754.7=A235006 THIN SECT.
75178 3,00 BAYV DBS 0 TRFDA | P Hat OCTRO4R 04
760.70 3,06 BAV EAB 0 TRFDA 1 1P TRIP GCTRE4R 04
763,70 3.00 BAS BAR § TRFDA 1 iP P GCo205R 04 8762, 7=A235007 THIN SECT.
766.70 3.0 BAS BAB 0 TRFDA 1 P 1P 80205k 04 #766,6=4233003 THIN SECT.
769.7¢ .00 BAS O TRFDEBY DML 2P 1 gCo105R 04
772,70 3.0 BAS 0 TRFDA 1 2P P QCC205R 04
TR.76 3.00 BAG BAB 0 TRFD4 D3 D31 1P TPIP BCTROGR 04 8773.7=A295009 THIN SECT.
778.70 3.08 BRV EAB {§ TRFLA 1 1P PIP aCel03R 04
781,70 3.00 BAV BAB 0 TRFD7DL D2 { 1F TEiP BCTRO3R f4



Page No. 7

I 11712/87 8 3 5 0 5 3
)
' DE!'-‘TH CORE Sample LITH'GY O --GIAPHIDES-- ------ AL TERATION--====~~- VEINING STRUCTURE FAULT SU
TO RECOV Number KAJ HIN X VoGPyCpPoaSp ILiAlChEPKTGeCI1SiCatalaMa TyVoNoA BaJaFa H Gafing tn
I 7 eindainis¥ n pc i
I . . ) t . at  Commerts
784.70 .00 BAS BAE 0 TRFDA i P TRFIP SCTROSR 04
I 787.70 3.40 BAB 0 TRFDIDI 1 1P TriP aCotsR o4
790.7¢ 3.00 BABBAS D TRFDS DID41 1P TRriP Qen1ioR g4
793,70 3.00 BAG BAR 0 TRFDM &1 TP TPLP QCTRIOR 04
796.70 3.00 BAR 0QiFPe DBIDIE TP TRiP OCTRO4R 04
l 792.70 3.00 BAV BAB 0 TRFD3 ML TP wip GCTIROSR 04
802.70 3.00 EAR BAY & TRFD3 Vi1 IpP TP L0102 84 #5801,7=R299011 THIN SECT.
§05.70 3.0 BAV BAB 0 TRFD3 vii 1P TPIP @Co112R il 4
l B08.20 13.10 BAY BAS § (IFDA LT S 1 TPIP GCOLioR 04
811.80 3.00 BAV {0 0IFDA PTL 1P TP2P R ¢4
814.90 3.18 BAV 8 TRFIA i 1P TRIF  (C08073 04
I 817.9% 3.00 BAY BPER 0 TRFD7 P32 1P 1P2P GCOLOTR b4
g21.00 3.1¢ - EAS BAE § TRFDA i if TPiP 001452 04
_ 524.040 3.00 BAS 0 TRFI4D2  v41 TP TPIP EC0110R b4
' 22,10 3.1t BaY 0 TRFDA I ip RCB103R G4
I 830,10 3.00 BAC BAV O TRFB3 D51 1P PP QC02{6R 04
833.20 3.10 A295067 BAV BAS 0 TRFDA 1 1p TMP QCe10s2 44 #2331, G=A295073 THIN SECT=H
ROCK A295067
l .2=A295013 THIN SECT.
836.20 3.0 - BAS 0 TRFPA ) P QCOSESR 04
839.30 3.10 Bav § TRFDA 1 1P TPiP 0Co193R 04 8339, 3=A295014 THIN SECT.
I 842.30 3.00 BAV 0 TRFI4 vei iP TFiP o403z 04
845.40 310 BAY BAS & TRFDA i 1P TPLP GL0205R ¢4
B46.40 3,00 BAV BAB 0 TRFDA 1 ip TFiP OCOS0SR 04
£30.30 2.18 B4R ¢ TRFDA 1 1k TFIP oCigisk g4
l 851.50 L.60 £rT 0 TREDA 2 PP ® OCTROIR £ 4 @551, 5=A205615 THIN SECT.
894.50 3.00 EFT ¢ TRFDA 2 P TP IR2P GCTRA3R ¢4
£27.60 3,10 AZSS058 EPI § TRFDA S I I QCTROZR 04 A20T068 Q35,7
l 850.60 3,00 EFI ¢ TRFDA 2 1P TP iP2P GLTRESR g4

l‘)
l ]

)

1

4
]
1
]
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Paoe ! 835054 -
Prajnct H RA : 1] Code =
HOLE = BRDOOZ Coords @ OS@9596.%E SE9451%, 1N Collar RL : €47.4
Logged by = REW Driller = ORTNER Rig id =z J4%
*Commenced : Z2/0&/37 Completad-: 05/02/37
Start Log : 0.40 Total Depth : 67&.60
Tot Oxid Depth = Q.o Part Oxid Depth =z 12.60

Target Descrieﬁion

Taraet was positive gravity amomaly imterpreted at desth of Z20m
(Hawntiolae depth of about S00m) berneath basse of Gue River Shale.Tkhiz depth
waz to areat far a mazszivs sulrhide target to have besn detected b
C.S.A.M.T. Howsever a co-incidst C.S. AM.T. phase arnomaly was considsread
to be dus to harmging wall mirmeralizatioh.

Mineralisation

Significant Results

Alteration Details

preliminary 0 & C i=o gicle imfillisngs is the

Lops
H=llvyer Bazalt inmdicate temp

General Comment=

Dowrn hole E.M,. waz rurn to the end of the hole. No aromzaliss were dehesctes
Compatraed to BROODL the hole wes probably zstopped 20m short of the 'Mixes
Sgquance '~ HOWEVER the izotops data irndicate:z lowsr temperaturss than in
BRDODE conseqguently therse iz ma likslibkeod of an ore body bDemeath the anc
of the bole. FPetrophyzizcs measuremnehts wars doms of cora

Sampl=s.,

Geological Notes

DOWNHOLE SURVEY DATA:

Depth Dip Azimuth Core Size
(VRN =20, 00 . oo

S0.00 ~-&5. S0 102408 NP
150,00 -25.00 74600 B
Z10. 00 -7 50 37,00 NE
2749.00 -77.00 100,400 NG
325.00 -7&.00 101,00 NG
397.00 -73.00 101,00 NE
472.00 -72.00 oe. 00 N
£14.00 - ~73.50 Ft.o0 NG&
&00.00 -73.50 SE. 00 I
60,00 C=74.00 LR N



I Page Mo, 1 83505
11/12{97
- Q‘“’:}*}‘
I DEPTH CORE Saarle LITH'GY 0 -~SULPHIDES-- ------ A_TERATION-~--==n== VEINING STRUCTURE FAULT SU
- T0 RECOV Number KA MIN ¥ VoGPyCpPoGiaSp ILiAICRERKfSaC1SiCalzBaMa TyVoNoR BaJaFm H Gafing tn
- I ¥ eim¥eimim n N pC ri
I D t at Comments
l 20 0.70 REC 1 o 03
3 .20 1.00 RVC  t TRFDA ] 7 04
7.30 1.90 RVC i TRFDA 8 8 04
.00 0.30 RVC 1 02FDA b 8 64
I 8.80 0.80 RVC 1 02FDA 9 64
10,30 0.90 RC 1 TRFDA 0 8 04
12.60 2.00 RVC 1 0IFDA ] 04
l_ 15,70 2.70 RVC 0 TRFDA 0 04
18.9¢ 2.10 RC 0 TRFDA 0 8 04
2,40 2.28 RYC 0 TRFDA 0 64
l_ 24,10 2.80 RYC 0 TRFDA ] 04
' 25.60 .80 . RVC @ UIFDA 6 04
27.40 1.40 RC 0 OIFDA 0 ¢4
. 30.40 1.90 RVC 0 OIFDA B 04
I-’ 13.50 3.10 RVC 0 BIFDA 0 b4
34,60 1.10 RWC 0 GIFTA 8 84
. 37,68 3.00 RVC 0 DIFDA 9 7 04
I-‘ 40,60 2.00 RC 0 OIFDA B g4
43,60 3.00 RVC 0 OIFDA g 8 04
: 46,50 3.00 PG 0 CIFDA 0 04
l) 48,00 1.40 RVC 0 O3FDA i} g 4
49,60 1.60 RVC 0 O5FDA 8 4
| 52.60 3.60 RVC 0 O6FKA 0 G4
: .60 300 RVC 0 03FKA B 7 04
I 58.60 2.00 RVC 0 OSFKA 0 04
" 61,50 2.10. RC 0 OFEA i 94
; 64.60 3.10 VEE 0 87FHA 0 D4
I €5.50 1.20 ys 0 O5FKA 0 04
‘ 67,10 1.30 SHA MST 0 02FDA 8 5 ¢4
' 70.20 .10 ST SHA & f 7 04
73.30 3.4 SHA MST i GTRE1Z 7 0 4
l} 76.40 3.10 CHA MST 1§ -0 QCTROI3 7 0 4
: 79.60 3.70 MST CHA 8 g GCTROLZ 7 4
62,60 3.00 SHA KST ¢ 6 ETRIZ3 T 04
l §3.60 2.00 MST SHA O 9 7 44
22,60 3.90 ST SHA 0 ) 7 44
91.60 3.00 MST SHA § 02FDA g OCTROZR 7 0 4
I ‘ 94,60 3.00 SHA MST 0 OZFDA D SCTRO4Z 7 0 4
‘ 97.68 3.00 SHA SST 8 OSFDA g GCTRIIZ T 0 4
100,60 2.00 . MST SHA 0 03FDA 0 OCTRGAR 7 0 4
192,90 2.30 MST SHA 0 02FDA ¢ OC0L03R 7 0 4
I' 106.00 .10 KST SHA O B oL01G437 0 4
109.09 3.00 KST SHA § 3 oC01043 7 G 4
. 112,10 3.10 Mt 0 0 0o01043 04
I‘ 115,20 3.10 MST SHA ] QUOZGR 7 0 4
118,00 2.80 ¥ST SHA 0 0 8C51033 04
, 119,90 1.90 3T 0 8 0002052 04
/ 173,00 3.10 MST 0 0 gCTREIZ 7 0 4
124,60 1,60 ST 0 ] CTRU42 7 0 4
177,60 3,00 MST D ] S TROZZ § 4

[

<
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Page No.

11/12/97 835056
. e
Q ~ié?‘l’lﬂi CORE Sample LITH'GY O --SULPHIDES-- ------ AL TERATION-~~----~- YEINING STRUCTURE FAIET SU
T0 RECOV Number MAJ MIN ¥ VosPy(pPoGaSp ILiAICKERKfSe[15ifaJaBaMa TyVoNoR BalaFm H GoAng &n
1 ¥ oindeinie¥ n pc i
. D t at Lomments
130,60 2.00 ¥ST SHA ¢ ] greigdR 7 6 4
133.60 3.00 w7 @ L GLTRO4R o4
135,60 2.00 MsT 0 0iFDA ] QCOICER ¢4
139.36 2,70 MST 0 ] OCTRO43 b4
142.46 3.10 MST i ] GCo4082 04
145.50 2.10 MST 8 Q GC02053 04
148.60 3.30 MsT 0 8 OCO105R 04
151,60 3.00 MST SHA 0 0 ECTROI4 7 0 4
15468 3.00 MST SHA ¢ OiFDA 0 GCTROR 7 £ 4
137.6¢ 3.00 SHA MST 0 02FD4 ] o103z 7 0 4
160.60 3.00 MST SHA @ 0 QCOIBER 7 G 4
163.60 3,00 MST SHA 0 0 QCTRO42 ¢4
166.60 3.00 msT 0 ¢ QCo205R 04
169.60 3.40 ¥sT 0 ] GCTROL4 04
172,60 3.08 H5T 4 0 GCTRO14 ¢4
175.60 3.00 MsT 0 ] oCTRO14 04
178.60 3.00 MST i} 8 GCTROCR a4
181.60 3.00 SHA MST 0 0 ColtsR 8 0 4
184,60 3,08 SHA MST 0 0 OCTROIR S 0 4
187.68 .00 M5T SHA § O3FTA ] 9 04
198.60 3.00 SHA MST 0 (5FDA 0 GCTRO23 8 0 4
193,60 3.0 SHA MST § O0TFDA ] BLoi0528 0 4
196,60 3.00 SHA MST 0 03FDA 0 gooigds 3 04
199.60 3.00 SHA MST 0 OOFDA ¢ aCoi041 8 o4
202.60 3,00 SHA d §5FDA a GCTRU43 8 0 4
203,60 3.00 SHA ¥ST 0 05FDA 0 QCTROJR 8 D 4
208.60 3.00 SHA MST @ O1FDA 0 GCO2037 8 0 4
211.60 3,00 EHA MST & O1FDA i gCTROY2 44
214,60 3.00 SHA MST O CIFDA ] ZCIROIR 04
217,10 2,50 .21 0 BIFDA g ge1zing 04
215.30 2.29 MST ¢ CIFDA g ECO3ILR 04
220,60 1,320 MsT 0 GIFDA ] foa41c4 04
223,60 3,00 ®ST GHA 0 CIFDA ot QLI7L2R 04
226,30 .70 MST 0 0IFDA 6 QCo4ioR 04
227.4¢ 1,19 SHA MST 0 OIFDA i GC02083 G4
225,60 2,20 MST 0 05FDA 0 BCoe154 ¢4
232,60 3.0 MsT 4 0ZFIA ] gC03z0R )
24 LN MST i G2FDA ~ 0 UCE110R g4
236,20 2.08 W5T g 02FDA 0 eColioR 04
23860 2.30 xeT 0 0FDA g aceiier &4
241.60 3.00 HST g CFDA ] LL0215R 04
242,80 1,20 MsT J 02FDA 0 ECo110R 04
244.60 1.80 MoT 0 02FDA ] grat1oR 04
247,60 3.00 msT 0 02FDA 0 GCCLLOR b4
50.60 3,00 WST SHA  02FTA @ GCTROER ¢4
253,60 3.08 SH4 ST 0 OSFDA 0 grotioR e 0 4
256.40 2,80 SHA MST O 0SFDA g Goollpd 6 0 4
259.50 310 SHA MST 0 OSFDA 0 gcotoet e B 4
262.60 3.1f MST SHA ( 05FDA 0 fCoi6s3 04
265.680 3.80 weT 0 (5FDA ] gCTROG4 )
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I X oieimimio¥ n e ori
. . b t . at
268,30 2.70 MST SHA 0 02FDA 0 ACTROS4 04
271.60 3.30 544 0 C2FDA ] GCTRO33 6 0 4
274,60 3.00 ¥ST SHA 0 02FDA ] 9CTRE32 b4
277.60 3.00 MST SHA 0 02FDA 0 ges1073 04
279.50 1.90 MST 0 02FDA (] 901053 04
280,50 1.00 MST 0 02FDA 080 GCTROZR 84
282,50 2.00 MST SHA 0 02FDA 0 QCTROSE 04
283,60 1.10 SHA 0 03FDA 8 QCTRI0I 04
286,60 3.00 SHA MST 0 03FDA B orTRO43 6 0 4
209.60 3.00 ¥ST SHA 0 01FDA i oro104R b4
291,30 1.70 SHA ¥ST 0 01FDA ] QCTROSR 04
294,30 3.00 GHA MST 0 01FDA 0 OCOIOSRE 0 4
297.40 3.8 - 55T SHA 0 01FDA 0 OCTROAR 8 0 4
298,60 1.20 SHA WST 0 02FDA 0 01073 24
201.20 2.40 SHA MST ¢ 02 (] §CTRE43 04
304,30 3.10 SHA MST 0 02FDA ) SCTRO43 04
307,50 2.20 SHA 0 0SFPA 6 geolea3 3 04
310,80 2.50 SHA 0 05FDA 8 BCTRESR 8 0 4
32,70 2.70 SH4A 0 0SFDA ] O10BRE 04
313,30 0.60 SHA 0 CZFDA 0 GCTRO3R 04
31640 3.10 SHA 0 02FDR 0 GTRO1Z S 0 4
319.40 3.00 SHA @ 02FTA ] GCTROIZ S D 4
319.5¢ 0.10 SHA MST 0 02FDA ] ACTREL3 6 4-
322,50 3.10 SHA MST 0 02FDA i 601073 i 4
324,70 2.10 MST SHA § OZFTA g §C07104 04
325.80 1.10 KT O OZFDA 0 GCTRE4Z g4
270190 MST SHA ¢ 02FDA o BCTRI44 0 4
328,60 0.99 MST G 02FDA ¢ GCTRO44 g4
.50 L.20 ¥ST 0 G2FDA i ECTROZR 04
30.70 0,90 MST GHA 0 0ZFDA ] §CTRIZS § 4
332,40 1,70 MST 644 ¢ 24FTA ] o4
1.3 090 ¥5T GHA (0 02FDA 0 04
234,80 1.50 MST SHA § 02FDA 0 ACTRE14 04
334,80 2.00 MST SHA 0 G2FDA i} GCTRETZ 04
339.5% .10 SHA MST 0 02FDA 0 GCTRIR 24
3,00 210 SHA MST 0 GZFDA f PETRIZI? b 4
346,10 3.18 SHA MST 0 O2FDA g GCTROZR 7 0 4
349,20 3,10 SHA MST 0 04FDA 0 ACTRO43 04
352,30 3.10 SHA ¢ 03FDA 0 gCoto3R e 04
354,40 2.10 SHA 0 (2FTA o BCTRR3Z B 4 4
355.60 1,20 SHA 0 OIFDA 0 GTRIZR I 04
56,40 §.80 SHA WST 0 G1FDA i 8cTRI23 04
57,10 L7 MST 5 CIFDA g 005104 04
357.50 0.40 ST 0 01FDA 0 L1525k g4
359.20 1.70 MST SHA @ 0IFDA 9 arp11sR 04
361,60 2.40 SHA ¥ST 0 06FDA 0 BCOI0BR 8 0 4
364,60 3.00 S48 0 0iFDA 0 gCo3066 7 0 4
37,60 3.00 BT 0 OIFDA 8 GC3306R 7 03
370.60 3.00 MST SHA § 02FDA 8 003087 83
372.60 3.00 SHA BAS ( UZFDA g go4tR 7 03

Commerits
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1

%
W%y CORE Semple LITH'GY O ~-SULPHIDES

376.50
37560
382,60
385.60
388.60
391,60
394,60
397,60
400,60
463,60
406,60
409.60
412.60
413.60
418.60
421,60
424,50
427,50
430,60
433.60
436.50
439,80
442.60
443.60
448.60
451,60
434.80
457,60
460.50
463,60
466,60
469.69
471.7
472.60
473.60
478.60
481.60
434.60
437.60
490.80
493.60
496.60
433,60
S02.60
505.60

508.60
S1l.éed
514,60
517.60

I % wiainie? n

D t
3.00 A293051 EPB SHA ¢ 01FD? Bl 2
3.00 BAS DAV 0 O2FVA 2
3.00 A295052 BRS BAV O TRFDA 1
3.00 BAS GHA 0 TRFDADT DT 2
3.00 BAB SHA 0 TRFDA i
3.00 A293053 BPR 0 0ZFVAVT VTV L
3.00 EAS BPB 0 0IFDA 1
3.00 BAS BAB ¢ (IFDA {
3.00 AZ95054 SHA BAS 0 O4FDA DT O
3.00 A295055 BAV BAB 0 02FDA DTIT I
3.00 BAB SHA 0 0ZFDA 1
3.00 MST SHA 0 CIFDA 0
3.00 SHA BAV 0 O3FDA ]
3.4 BAP BAV 0 UIFDA f
3.00 BAV BFB § TRFDA DT !
a.60 BAV BPB 0 TRFDS I3 !
3.00 A293956 BPB BAV 0 0IFDS DS 1
3.00 BAS BAB 0 TRFES IS f
3.08 BAS BPB 0 TRFDS IS H
600 BFB BAP @ (2FIS D3 1
3.00 EAPEPB 0 TRF DA 1
3.90 BAF BPR 0 TRFDA {
3.00 AZISOST BASBPB O TRF DA 1
3.60 BAS BPB O TRFDZ I8 1
3.00 BAS BAB 0 TRFD6 B4 {
3.00 BHA BAB 0 G5FVA 4
3.00 MST EPI ¢ 05FVA 8
3.00 MST SHA O OSFVA 0
3.08 MST SHA O ]
3.00 GHA MST 0 (OSFVA H]
3.0 HST SHA 0 0SFVA i
.80 ¥3T SHA § 0SFVR 9
2.9 SHA 0 16FDA U]
.10 bR ¢ OIFTA 1
3.00 A255233 BAB BFB 0 (5FDA DT DT
3.0 EPE BAB & DIFDA 1
3.00 BAB 0 0SFDA 1
300 BB 0 GIFDABTDT
3.00 BAB g TRFD3 D7 H
3.00 BAB 0 OIFDT DADTRT 1
3.00 BAB ¢ 0tFDIDTDA 1
3.00 AZ9S059 BAD ¢ 03FDZETDE BT 1
3.00 BAB ¢ a3 DATOT |
3.80 A295061 BAB GOFNS IS 1
3.00 BAB EPI 0 01FDS DS 1
3.00 BAR 0 TRFDA 1
2.00 EPI BAB 0 QIFDT DA 1
3.00 BAV BAB © OIFDT DA 1
3.00 BAVBAB O TRF DA {

1P
by
iP
iP

ip
1P

1P
iP

tp
i
H
hid
1P
P
1P
g
iP

TP

P
1P
tP
e
1P
1P
P
P
TP
1#

5 13 13

iP
P

1P
ip

+
F4y

\F2P
1p2p
PP
ip2p
2
o

irip
trip

By

BREEEEY

o e s e
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VEINING STRUCTURE FALLT SU
TO RECOV Number MAJ WIN X VoGPyCpPobaSp ILiAlChERKFSeC1SiCaSzBaMa TyVoNoA BaJaFm H Gafng tn

GC1020R
BC16ISR
eci0ier
8C1520R
GC20208
15208
gCIsicR
GCi026R
actszor
aC2015R
BC1S20R
BCoGioR
8CISISR 4
aC1S153
arosisR
05104
gcisios
ecosies
BCeS10R
EC15192
acioioz
8Ci807e
acesena
ECOSIZ3
8cos083
acoeits &
Bl04103 6
pLasiiz 6
Co4103 7
gLaziaR 7
QCT203R
£L0203R
Go40834 &
RCES0SR
ecoa024
ECO3ESR
aCO810R
GCo305R
LRI
8CISLOR
eCOs08%
EC304R

BCTRO2R
BCO303K 5

QCOSE5R
acaz024 3
GCe202R
QCO206R

[== o B = IO~ I IR I - R - T o e — - R T R~ —— A - - e S e i =

FPO T Ve R AR B A AR RS R A ) Lol o e b e e e e e e GO e B e LD e B B e e B e

o]

L=~ L i

=a} ri
at Comments

£374.6=0295032 thin sect.

#377, 20295833 thin sect.

0393, {=A295034 thin sect.

@39, 6=A295035 thin sect.
g400.8=A293036 thin zect.

#430,7=A295037 thin sect.

f472.6=8295338 THIN SECT.

#4532, 1=A293039 THIN SECT.
#438,5=A295040 THIN SECT.

#503.6=A295041 THIN SECT.
{1565, 8=A295041 THIN SECT.

#515.2=A295043 THIN SECT.
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I % efeYededed n

D
520.60 3.00 BAV BAS 0 OIFDSDTDL
52360 3.00 BAV BAB 0 TRFDSDTD4DY
526,60 3.00 BAB BAV 0 TRFDS DS
529.60 3.00 BAV BAB 0 TRFDS DS
532.60 3.00 BAV EPB 0 TRFDS D5
SI5.60 3.00 BAS BAB 0 TRFDS 1S
538.60 3.00 BAS BAV 0 TRFDA
541,60 3.00 EAS BAB ¢ TRFDA
544,60 3.60 BS 0 TRFA
547.60 3.00 AZ9S062 BAS BAB 0 0ZFVA
550,60 3.00 BAS BAB 0 03FVA
5360 2.00 BAB BAS 0§ OIFVA
o56.60 3.00 BAB BAS 0 02FV9 D1
559.60 3.00 BAS BAB 0 O2FDA
562,60 3.00 BAB BPB { TRFDA
565.60 3.0 BAB BAG 0 TRFDA DTDTDT
568,60 3.00 BB O TRFDA
571,60 3.00 BAS BAB 0 02FDA
574,60 3.00 BAE 0 TRFDSDTM
577.60 3.00 BAB 0 TRFDDTS DT
580.60 3.00 BAB BAV 0 TRFDA
563.60 3.00 BAB BAV 0 02FVA
58660 3.00 BAV AR § TRFDA
589,60 3.00 BV 0 TRFDA
552.60 3.00 EPB BAV 0 TRFDA
595.60 3.00 BP0 TRADS DS
596,60 2.00 BAY BFB 0 TRFDS 1S
601,60 3.80 BP0 TRFDS DS
604,60 3.00 EFB EAP 0
607.60 3.00 A295063 BAB 0 TRFDA
E10.60 3.00 BS 0 TRFDA
613.60 3.00 BAS BAB 0 TRFDA
616,60 3.00 BAB BAS 0 TRFDA
£19.60 3.00 BAS EAS 0 TRFDA
£22.60 3.00 BAS BAB O TRFDA
625.60 2.00 BAB BAS 8 TRFDA
628.60 3.0 EAV BAB & TRFDADT  ~
631,60 3.00 BAV BAB 0 TREDA
£34.60 3.00 BAV BAB 0 TRFDA
637.60 3.00 BAB BAV § TRFDADT
640.60 2.08 BAV BAB 0 TRFDA
643.60 3.00 BAS BAV 0 TRFDA
646,50 3.00 BAB 0 TRFDA
£49.60 3.00 BAB BAV § TRFDA
652,60 2.00 BAB BAV 0 TRFDA
£55.60 3.00 BAS BAV 0 TRFDA
£58.60 3.00 BAS BAB & TREVA
£61.60 3.00 BAS BAV § TRFDA
£64.60 3.00 EAS BAP 0 TRFDA
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4% 99
e
o =
o %

ECO206R
BCo&0eR
aCoseoR
BLO305R
2Losom
GCOS10R
ECOS10R
GroaizR
aCqsLor
L HiFab:
BCO608R
aC1565R
{CosoaR
BCO304R

aca4054
QCa705R
gCo30R
GL05084
QCh60ER
TCO3054
BCO30SR
TCR4057
2COS06R
DLO708R
RLO207R
GLOSOER
TCO4657
LCO3GER
QCO206R
20GI04R
TCDEEET
Gld2044
1083066
TCO2857
TEO3127
TCO306R
gctioda
EENG04R
QrOS0oR
TCOSL07
TCES05?
TCese77
Tceen?
@Coic4R
eColem
TCR5157
TCO7187
TCRBL27
TC04127
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835059

Comments

#3535, 8=A295044 THIN SECT.

#5356, 9=4295046 THIN SECT.

@359, 6=A295045 THIN SECT.

8604, 6=0293047 THIN SECT.

A532,8=4295048 THIN SECT.

RE53. §=AX95049 THIN SECT.

#iee1,6=A293050 THIN SECT.
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1 % einieianial n pc  ti
' . . b t . at  Comments
_ 667,60 3.00 BAB BAV 0 TRFDA g mw i TCO1057 84
i ' £76.60 3.00 BAS BAB 0 TRFDA 1 P {Fip aCo71oR g2 153
£73.60 3.00 A293064 BAS 0 TRFDA i 1P 1P1P eci0loR [+
£76.60 3.00 BAS 0 TRFDA 1 1P 1FIP aCOS10R 01 603

N A R
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APPENDIX 11

PETROGRAPHY

DDHs BRD 01 AND BRD 02

835061



1.
Sample No. A 295001 43.2 m
Rock Type. Poorly sorted quartz and plagioclase-bearing

lithic/vitric tuff, with a subordinate ?carbonac-

eous matrix component,

Hand Specimen A pale grey distinctly fragmental drill core

sample for which K-feldspar staining gave patchy positive results for
sparse small crystal chips, as well as deformed volcanic lithic fragments.

Traces of fine grained sulphides are present.

Thin Section. Poorly scorted fragmental (pyroclastic) texture

is clearly evident in this sample, in which medium to coarse sand sized
lithic fragments predominate. Subordinate debris includes Broken angular
phenocrystic fragments generally less than 2 mm across. The lithic
fragments include once-glassy weakly banded acidic veolcanic types with
perlitic cracks, as well as fragments that enclose cuspate outlines of
glass shards and altered mineralised feldspar-rich granular intrusive
types. The crystal debris includes albitised plagiloclase cleavage frag-
ments and angqular chips as well as embayed and magmatically rounded quartz

crystals. Sites of glass shards now are replaced by polygonised water-

~clear albite. Accessory mafic sites are replaced by chlorite, and rare

degraded oxide sites are degraded to pale brown stained translucent ?leucoxen

Most of the debris in this rock is set in a rather meagre, exceptionally
fine grained felsic matrix which appears to be clouded by very fine grained
opague (?carbonacecus) dust suggesting a mixed sedimentary/tuffaceous

origin. Cuspate glass shards are well defined.

The rock may be described as a poorly sorted
quartz and plagioclase-bearing lithic/vitric tuff, with a subordinate
?carbonaceous matrix component, The rock may have been slightly reworked,

or else deposited by air fall into fine carbonaceous mudstone.
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2.
Sample No. A 295002 138.7 m
Rock Type. Very fine grained finely banded and weakly foliated

sparsely silty strongly carbonacecus mudstone.

Hand Specimen A dark grey fine grained rather massive carbon-

aceous drill core sample with a poorly defined fine layering normal to

the length of the drill core. No K-feldspar was detected by staining.

Thin Section. Small variations in detrital grain size and
proportion of carbonaceous material in this sample have produced a fine
primary layering. Rare anqgular detrital grains of quartz,plagioclase

and carbonate reach very fine sand size, but most similar recognisable
detrital grains are fine silt size. These grains are "suspended" in a
voluminous matrix comprising weakly foliated, strongly carbonaceous mud-
stone. Wispy sericite flakes define a wavy to crinkled foliation direction
throughout the translucent dark brown carbonaceous material. Small well
rounded organic remains are now converted to carbonate % cherty quartz.
Rare fine grained sulphides are accessory in several of the relatively

coarser bands.

This sample may be identified as a very fine
grained finely banded and weakly foliated, sparsely silty, strongly

carbonaceous mudstone.

Sample No. A 295003 522.6 m
Rock Type. Very fine grained finely banded sparsely silty

moderately carbonaceous mudstone.

Hand Specimen A dark grey fine grained compact drill core

sample which is cut by numerous very narrow microfractures filled with
white calcite (strong reaction with cold dilute HCL + traces of dusty

sulphides. K-feldspar staining proved negative.

Thin Section. This sample is similar to the previous sample
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3.

A 295002, but it is somewhat less carbonaceous. It exhibits an extremely
fine grained clastic sedimentary texture defined by scattered angular

silt sized detrital grains and narrow bands of silt sized grains set
throughout a muddy carbonaceous matrix. Recognisable detritus includes
angular grains of gquartz, weakly sericitised plagioclase cleavage fragments,
deformed mica flakes and patches of microgranular sphene (?degraded opague
oxides). These grains are set in a ubiquitous matrix of exceptionally

fine grained low birefringent felsic material clouded by very abundant
carbonaceous dust, and wispy "sericite" aligned subparallel to a weak

foliation direction.

Clusters of very fine grained sulphide crystals
{mostly ?pyrite) are concentrated along late stage carbonate filled narrow
vein-like microfractures. Rarely, clusters of sulphides are drawn out

in chlorite-carbdnate—quartz "stringers" parallel to the weak layering,

The sample may be described as very fine grained:

finely banded sparsely silty moderately carbonaceous mudstone.

Sample No. A 295004 733.7 m
Rock Type. Carbonated and silicified, strongly vesicular

pyroxene porphyritic intermediate volcanic rock,

possibly of trachyandesitic affinity.

Hand Specimen A pale green-grey fine grained compact mottled

sample with sparse‘iarge irregular white vein-like patches of calcite
{strong reaction with cold dilute HCL). K-feldspar staining gave weak

patchy positive results for the matrix,

Thin Section. This is a partly altered fine grained micro-porphy-

ritic volcanic rock which is very strongly vesicular. Microphenocrysts
and clusters are of small euhedral to subhedral clinopyroxene crystals
that are partly converted to secondary carbonate. These are set in a
groundmass of decussate acicular clinopyroxene crystals, set in a felsic

mat of radiating albite bundles intergrown with patchy fine grained
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secondary quartz and patches of carbonate. Clouded felsic domains could

represent partly degraded K-feldspar. Patches of sphene dust are accessory.

Large well rounded to irregular shaped vesicle
sites, which account for more than 35% of the total thin section area,
now are filled with irregularly zoned assemblages amongst the following
phases; granular quartz, colourless to pale green radiating clusters
of carbonate, minor pale green chlorite, traces of epidote, and small

irregular patches of honey brown sphalerite t traces of opaque sulphides.

Carbonate alteration and silicification have
partly obscured the primary textures and mineralogy of this sample, and
it may be only tentatively identified as a strongly vesicular pyroxene

porphyritic intermediate wvolecanic rock, possibly of trachyandesitic affinity,

Sample No. A 295005 737.6 m
Rock Type. Strongly vesicular clinopyroxene and 7amphibole

porphyritic intermediate volcanic rock, that
has undergone strong carbonate-chlorite-epidote-

{quartz) alteration.

Hand Specimen 4 mid-to pale-grey mottled drill core sample

in which acid etching has outlined abundant gquite coarse vesicle and pheno-
cryst sites. K-feldspar staining gave positive results for the exceptionally

fine grained voluminous groundmass fraction.

Thin Section. The texture and mineralogy of this sample is
closely related to that of the previous sample A 295004. It retains a
strongly vesicular and microporphyritic texutre, defined by glomero-
porphyritic clusters and small euhedral crystals of very pale green
{?diopsidic) clinopyroxene, and altered euhedral microphenocryst sites

that once could have contained an amphibeole. The very abundant fine grained
groundmass fraction is crammed wifh decussate to subradiating acicular
clinopyroxene and poorly defined clouded feldspar({s) with ubiquitous clouded

sphene dust.
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Once again the prominent vesicle sites have
a zoned secondary assemblage, for example calcite centrally, then sphalerite,
then albite *+ epidote * chlorite peripherally. Elsewhere are vesicles
filled with patches of carbonate, chlorite and epidote, while still others
contain central zones filled with coarse carbonate, and narrow rims of
micregranular epidote and chlorite. Rare vesicles are now filled with
quartz centrally and chlorite peripherally. A very conspicuous vein (about
5 mm wide) contains intergrown coarse grained epidote, carbonate and minor

quartz.

The sample may be described as a strongly vesicular
clinopyroxene microporphyritic intermediate volcanic type (?trachyandesite},

that has undergone strong carbonate-chlorite-epidote-(quartz) alteration.

Sample No. A 295006 754.7 m
Rock Type. Partly altered, strongly vesicular microporphyriticg

and trachytic volcanic rock, possibly of trachy-

basaltic primary affinity.

Hand Specimen A mid to pale green-grey fine grained drill

core sample in which very large rounded to irregular shaped vesicle sites
are filled with calcite (strong reaction with cold dilute HCl). K-feldspar

staining proved negative.

Thin Section., . " Microlitic trachytic texture is very well defined

in this fine grained coarsely vesicular volcanic rock. Also present are
very abunant micreophenocrysts and glomeroporphyritic aggregates of very
heavily carbonated clinopyroxene. Only small relict "islands" cof this
phase remain. Rare chlorite-filled microphenocryst sites once may have
contained olivine. Wispy albitised prismatic shaped albite microlites
are aligned subparallel to somewhat irregular wavy patterns of original
magmatic flow. The microlites are in turn set in a microgranular felsic
matrix intergrown with ubiquitous small patches of chlorite and sphene

dust.,
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The large rounded to irregular shaped vesicle
sites are filled with granular carbonate, with patches and narrow rims

of fine grained epidote and chlorite + traces of quartz.

Trachytic, once-vesicular and microporphyritic
texture is clearly preserved in this partly altered volcanic rock, the

primary composition of which is most likely trachytic to trachybasaltic.

Rock Type. A 295007 762.7 m
Rock Type. Partly altered microporphyritic and vesicular

rather basic volczanic rock; possibly of basaltic

andesite affinity.

Hand Specimen A fine grained massive mid green-grey sample

with abundant small dark crystal sites. K-feldspar staining gave weak

positive reuslts. The sample is not magnetic.

Thin Section. The texture of this fine grained volcanic rock

" is dominated by a decussate mat of narrow elongate plagioclase crystals,

as well as very abundant glomeroporphyritic aggregates of fresh (unaltered)
subhedral colourless clinopyroxene. The acicular Plagioclase crystals

also show very little alteration and these have quite shallow extinction
angles (possibly andesine compositicns). Sparse chlorite filled sites

of mafic microphenocrysts once may have contained olivine. The interstitial
once-glassy fractign now is very finely devitrified and contains wispy

to microgranular clusters of felsic material (K-feldspar—-bearing) intergrown
with abundant dusty carbonate, sphene, and chlorite. Another interstitial
phase appears to have been converted to excepticnally fine grained inter-
grown chlorite and quartz. Elsewhere are irregular shaped 7?vesicle sites
which are filled with aggregates of chlorite and small spherulites of

secondary gquartz.

Since the relatively fresh plagioclase in this

sample is not strongly calcic, but carbonate-chlorite-quartz alteration
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has affected the rock it may be only tentatively identified as a micro-

porphyritic rather basic volcanic rock, possibly of basatlic andesite

affinity.

Sample No. A 295008 766.6 m

Rock Type. Deformed and finely recrystallised poorly sorted
lithic/vitric tuff (ignimbrite), containing flattene
intensely altered microlitic and vesicular once
glassy volcanic fragments of acid-intermediate
affinity.

Hand Specimen A mottled and distinctly fragmental well foliated

sample in which dark grey lensed and flattened fragments are set throughout
a mid grey fine grained matrix. Elongation of fragments defines well
the foliation which is subparallel to the length of the drill core. K-

feldspar staining gave weak patchy positive results.

.Thin Section. The smaple has undergone intense selective

alteration and fine grained recrystallisation, as well as partial defor-
mation and foliation. Nevertheless very abundant poorly defined once-
glassy and microlitic wvesicular lithic fragments and deformed ?shards

drawn out parallel to the feliation are now converted to green chlorite,
while sparse sites of ?plagioclase microphenocrysts now are converted

to microgranular albite and quartz. Sparse angular quartz chips are present,
particularly concentrated in narrow lenses, and equally sparse are glomero-
porphyritic sites that now contain microgranular quartz t carbonate *
chlorite and dusty aggregates of sulphides. The barely recognisable lithic
and crystal debris is set in a fine grained cherty and felsic matrix
dominated by microgranular quartz + traces of ?K-feldspar intergrown with
carbonate, chlorite and wispy sericite. Rutile is accessory. The sample

is cut by a foliated zone of finely recrystallised carbonate.

This sample may be identified as a deformed
and finely recrystallised, poorly sorted lithic/vitric tuff (ignimbrite)

containing flattened and intensely altered microlitic and vesicular once-

glassy volcanic fragments of acid~intermediate primary affinity.
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Sample No. A 295009 775.7 m
Rock Type. Weakly mineralised and intensely altered lithic

tuff containing abundant once glassy pumiceous
volecanic lithic fragments and minor phenocrystic

guartz debris.

Hand Specimen A rather massive fine grained mid green-grey

coloured sample containing numercus vague outlines of angular dark green-

grey fragments. K-feldspar staining gave weak patchy positive results.

Thin Section. Intense but mostly selective alteration has

affected this sample, but outlines of well rounded vesicle sites are well
preserved as are sparse subhedral shaped sites of previous'microphenocrysts.
A single coarse grained quartz phenocryst exhibits a strongly embayed

and magmatically well rounded cutline. Elsewhere are outlines of cuspate
glass shards. The pumiceous lithic fragments now are pseudomorphed by
intergrown assemblages amongst the phases chlorite, carbonate, guartz

+ albite t traces of K-feldspar. The barely recognisable fragments and
sparse small angular crystal debrig are set in an abundant matrix of very
fine grained cherty quartz and albite clouded by dusty carbonate, chlorite
and sphene, Clusters of fine grained sulphides including traces of
sphalerite are selectively located in sites of certain fragments, or else

in interfragment sites that once may have comprised voids later infilled

with finely banded layers of ?chalcedonic or opaline silica, and finely

recrystallised.

The sample comprises an altered lithic tuff
containing very abugaant finely vesicular (pumiceous) once glassy volcanic
lithic fragments of fairly acidic affinity, and sparse phenocrystic quartz
debris, with clusters of dusty fine grained sulphides, mostly located

in a cherty siliceous interfragment matrix fraction.
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Sample No. A 295010 788.7 m
Rock Type. Partly altered strongly vesicular microporphyritic

trachytic volcanic rock, with traces of dusty

sulphides mainly located in vesicle sites.

Hand Specimen A mid grey fine grained rather massive drill

core sample that contains numerous small rounded pale grey to white patches
(?vesicle sitesg), as well as sparse medium grained dark green-grey 7mafic
crystal sites. A single large elongate white amygdale and a narrow veinlet
is filled with calcite (strong reaction with cold dilute HCl). No K-

feldspar was detected by staining.

Thin Secticn. This is a partly altered, fine grained strongly

vesicular volcanic flow rock. It retains a well defined feathery trachytic
texture defined by very abundant wispy albite microlites, while sparse
microphenocrysts comprise relict "islands" of colourless clinopyroxene
enclosed within patches of secondary carbonate. Qther sparse micropheno-
crysts comprise albite which is also largely converted to carbonate, while
a group of microphenocryst sites now contains cherty quartz, chlorite and

sphene. The ubiquitous exceptionally fine grained once-glassy interstitial

" groundmass fraction now is converted to pale green chlorite with dusty

sphene and carbonate granules. The well rounded large vesicle sites now
contain abundant quartz, chlorite *+ carbonate, or else almost monomineralic

carbonate, Sparse vesicle sites also contain epidote and dusty sulphides.

Trachytic, strongly vesicular and microporphyritic
texture are characteristic of this partly altered fine grained volcanic
flow rock of intermédiate (?trachytic) primary compesition. The secondary
assemblages now characteristic in the large vesicle sites are assocciated

with traces of sulphides.

Sample No. A 295011 801.7 m
Rock Type. Intensely altered, poorly sorted lithic tuff,

comprising once-vesicular and glassy microporphy-
ritic fragments of intermedaite composition,
separated by siliceous and weakly mineralised

interfragment infill.
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Hand Specimen Poorly sorted fragmental texture is evident in

this patchy mottled dark green-grey to pale green-grey drill core sample.
K-feldspar staining gave positive results for small irregular shaped

interstitial patches throughout the sample. Dusty sulphides are accessory.

Thin Section. This sample is very similar to the previous

sample A 295009. Unscorted pumiceocus volcanic lithic fragments greatly
predominate, and these are rather poorly defined due to extensive patchy
alteration. Within the fragments are well preserved rounded vesicle sites,
altered sites of feldspar microphenocrysts and rare relict "islands" of
fFesh colourless clinopyroxene. Intense patchy alteration now has produced

assemblages amongst the phases chlorite, gquartz, carbonate, albite and

sphene.

Interfragment spaces now are filled with abundant
cherty to granular quartz with poorly defined brown dusty inclusions
suggesting initial deposition of the silica from solution (most likely
as chalcedony or opal). Poorly defined narrow zones also comprise chlorite
+ albite, while irregular shaped central zones of interfragment spaces
commonly contain granular secondary quartz which is free of inclusions
and associated with similar clear carbonate and sulphides (particularly

sphalerite).

The sample may be identified as a poorly sorted
lithic tuff, comprising altered, once vesicular and microporphyritic fine
grained to once glassy fragments of intermediate primary composition,
with ?epithermal siliceous and carbonated interfragment infill associated

with traces of sulphide mineralisation.

Sample No. A 295012 803.7 m
Rock Type. Unsorted lithic fragmental rock containing a

variety of intermediate volcanic lithic fragments,
set in a very fine grained felsic to cherty

clouded matrix.
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Hand Specimen Large elongate ragged dark green-grey lithic

fragments are drawn out parallel to a distinct foliation direction. These
are set in an abundant pale grey fine grained rock matrix. K-feldspar
staining gives strong positive results for a very large conspicuously
vesicular and mineralised lithic fragment, as well as numerous smaller

Oones.

Thin Section. Unsorted lithic fragmental texture is very well
defined in this altered and substantially mineralised sample. A single
ltihic fragment, more than 5 cm across, comprises a strongly porphyritic
and vesicular type in which abundant deformed coarse 7vesicle (or mafic
?phenocryst) sites are filled with dense chlorite * carbonate. Other
irregular shaped sites are filled with carbonate, quartz, chlorite * K-
feldspar and sulphides. The host lithology comprises ubigquitous clouded
patches of K-feldspar, patches of secondary quartz, chlorite and sphene.
Rare recognisable carbonated phenocryst sites retain traces of relict
clinopyroxene. Similarly altered once vesicular and glassy volcanic
fragments themselves may be fragmental, while accessory lithic fragments
retain clearly trachytic relict textures. Partly altered feldspar cleavage

fragments include K-feldspar.

The fragments are set in a very fine grained
?cherty matrix with a vague finely fragmental relict texture. This matrix
is heavily clouded by dusty sphene and sulphide granules. There are no
clear outlines of glass shards, and this rock could represent intermixed

volcanic fragmental and fine grained clastic sedimentary material.

- The sample may be identified as an unsorted
lithic fragmental rock containing a variety of altered and mineralised
volcanic lithic fragments of intermediate affinity, set in an exceptionally

fine grained felsic matrix clouded by dusty sphene,

Sample No. A 295013 833.2 m
Rock Type. Intensely altered, weakly foliated and veined,

poorly sorted lithic ?tuff, containing very
abundant porphyritic and vesicular volcanic
lithic fragments most likely of intermediate

primary composition.
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Hand Specimen A mottled and patchy pale green-grey to dark

green-grey diétinctly fragmental drill core sample in which unsorted angular
to irregular shaped porphyritic and vesicular volcanic lithic fragments

are set in a fine grained matrix. The sample is cut by sparse narrow

white (calcite filled) wveins that react with cold dilute HCl. No K-feldspar

was detected by staining.

Thin Section. Intense alteration has affected this rock and

largely has obscured primary mineralogy and some textural features. However,
the rock clearly contains very abundant unsorted volcanic lithic fragments
from several texturally different sources. Most retain microporphyritic

ana vesicular relict textures, while others are microporphyritic and
microlitic. Still others retain a crowded porphyritic distinctly feldspathic
relict texture. The matrix fraction is very poorly defined, and comprises
abundant, much smaller lithic fragments similar to those described above,

as well as altered and broken crystal fragments and abundant patchy secondary

phases.

Very little primary mineralogy remains as such,
{traces of albitised plagioclase) and this sample is largely converted
to secondary assemblages amongst the phases carbonate, chlorite, quartz,
albite and sphene. The rock is cut by narrow discontinuous veinlets filled
with granular carbonate, water clear albite and guartz. In several domains
aggregates of euhedral to subhedral epidote crystals are now converted
to clouded carbonate. These crystals are associated with coarse granular
carbonate and albite. A weak foliation is present and minor traces of
dusty sulphides occur in narrow wavy trails outlining small flattened

fragments. The sulphides pre-date late stage carbonate veins.

The sample may be only tentatively identified
as a poorly sorted lithic ?tuff, containing very abundant porphyritic
and vesicular volcanic lithic fragments of intermediate primary composition,

that has undergone intens« carbonate-chlorite-albite-quartz alteration.



Y

Sample No. A 295014 839.3 m
Rock Type. Partly altered and weakly mineralised, strongly

vesicular and porphyritic rock of basaltic andesite
affinity, that is cut by a network of branching

carbonate veins.

Hand Specimen A coarsely fragmental sample, containing abundant

dark green-grey fine grained volcanic lithic fragments that are conspicuously
porphyritic and vesicular. They are set in a pale grey carbonate (calcite)
rich matrix which gives a strong positive reaction with cold dilute HCL,

K-feldspar staining proved negative.

Thin Section. Strongly vesicular and microporphyritic texture

is well preserved in this sample. The abundant microphenocrysts include
crystals and clusters of fresh pale green clinopyroxene, and scattered
euhedral crystal sites now filled with green chlorite that almost certainly
once contained olivine., The conspicuous large rounded vesicle sites now

are filled with somewhat zoned assemblages amongst the secondary phases
chlorite, carbonate, epidote, albite, sphene and sulphides. The voluminous
groundmass fraction of this sample comprises very abundant decussate plagio-
clase microlites with interstitial chlorite, dusty carbonate and sphene.

The plagioclase is not particularly calcic (possibly oligoclase).

The sample is cut by substantial veins and patches
of finely recrystallised carbonate {calcite), which could be responsible

for the fragmental appearance of the hand specimen.

Identification of exact primary lithology is
obscured by partial carbonate-chlorite-epidote-sphene alteration of this
rock. The presence of abundant phenocrystic clinopyroxene, possible clivine
sites and oligoclase microlites suggests a basaltic andesite primary
composition. The rock is most likely related to the previous sample A

295007,
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Sample No. A 295015 851.5 m
Rock Type. Partly altered poorly sorted polymictic volcanic
conglomerate.
Hand Specimen An unsorted fragmental or conglomeratic sample

containing a variety of lithic clasts (up to more than 5 cm across) of
pale grey (limestone), mid brown-grey, dark green-grey massive and ?porphy-
ritic volcanic lithic types, all set in a pale grey fine grained 7Pcherty

matrix., No K-feldspar was detected by staining.

Thin Section. This sample exhibits an unsorted chaotic texture

comprising abundant poorly defined lithic and crystal clasts and fragments.
Many lithic fragments enclose glomeroporphyritic clusters of albitised

and lightly sericite-clouded plagioclase set in a fine grained gorundmass
dominated by secondary albite and chlorite.t traces of carbonate and
"sericite". In other plagioclase porphyritic fragments dense wispy sericite
* montmorillonite dominates in the altered groundmass fraction, and the
original fragment shape is flattened and deformed. Still other plagioclase

pdrphyritic fragments have groundmass textures dominated by albite-

. chlorite + carbonate intergrowths. Sparse angular crystal debris includes

abundant cleavage fragments of albitised plagioclase, as well as sparse
guartz chips. The single subrounded pale grey large carbonate-rich lithic

clast is not represented in the present thin section.

The poorly defined rock matrix shows weak wavy
foliation comprising discontinuous trails of chlorite, sphene dust and
sulphide dust set throughout an exceptionally fine grained recrystallised

cherty felsic mosaic.

A variety of lithic fragments is represented
in this drill core sample, and several show distinct rounding most likely
due to sedimentary reworking. The rock may be tentatively identified

as a partly altered, poorly sorted polymictic volcanic conglomerate.
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Sample No. A 295016 860.6 m
Rock Type. Substantially altered lithic tuff (or conglomeratic

volcanic lithic arenite) containing a variety
of ?related fragments from a plagioclase porphy-—
ritic and once-glassy intermediate volcanic

source.

Hand Specimen A patchy and mottled mid green-grey to dark

green~grey compact drill core sample containing poorly defined outlines

of abundant lithic fragments. K-feldspar staining proved negative.

Thin Section. Lithic fragments in this sample are very poorly

defined. Nevertheless substantial differences in relict textural features
are preserved in adjacent areas of the present thin section. These include
the following types; once glassy perlitic types, plagioclase microporphyritic
and trachytic types; coarsely plagioclase porphyritic types with perlitic
cnce-glassy groundmass textures; and fine grained holocrystalline types

with decussate albitised plagioclase laths. Some small lithic clasts

have distinctly subrounded shapes. The matrix fraction of this rock is

very indistinct since ubiquitous alteration has produced a patchy
polygenised seccondary assemblage amongst the phases quartz, albite, sericite
(* montmorillonite), carbonate, and dusty sphene. Sparse, very fine grained

disseminated sulphide crystals and clusters (mostly pyrite) are accessory.

This sample comprises very abundant volcanic
lithic debris from a plagioclase porphyritic once partly glassy source
of intermediate primary composition. A variety of ?related textural types
is repfesented, ané'the presence of rounded clasts could suggest partial
sedimentary reworking. The sample may be described as a substantially
altered, poorly sorted lithiec tuff (or conglomeratic volcanic lithic arenite;
containing a variety of ?related fragments from a plagioclase porphyritic

and once glassy intermediate volcanic source.
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PETROGRAPHIC DESCRIPTIONS
gample No. A 295032 374.6 m
Rock Type. Exceptionally fine grained carbonaceous (radiolarian

cherty marl, intermixed with microporphyritic and
microlitic carbonated and chlorite—-altered inter-
mediate volcanic rock with rare small gquartz

phenocrysts.

Hand Specimen Irregular shaped patches up to more than 7 cm

across of fine grained pale grey material are set in a compact very fine
grained dark grey matrix. The rock is cut by numercus narrow branching
white veinlets of caleite {strong reaction with cold dilute HCl). A
discontinuous narrow band rich in sulphides is present along the boundary
of these two types in the small offcut. No K-feldspar was detected by

staining.

Thin Section. The paler grey fine grained fraction of the

hand specimen is a sparsely microporphyritic, strongly microlitic and once gla
volcanic type in which the sparse small phenocrysts comprise a selectively
carbonated prismatic shaped phase, none of which remains. Dusty opague

oxide inclusions suggest that at least some of these sites conce contained

a mafic phase. Other carbconated sites contain ¢lusters of a red-brown
translucent spinel. Elsewhere are rare small magmatically embayed quartz
phenocrysts. The abundant groundmass encloses ubiquitous wipsy plagioclase
{(oligoclase) microlites set in a once glassy low birefringent chlorite-

altered groundmass.

This lithology has a sharp irregular boundary
against an exceptioﬁélly fine grained carbonacecus and cherty sedimentary
type that is also heavily carbonated. Small round quartz-rich sites mark

microfossil remains {?radiolaria).

A carbonated margin within the volcanic lithology

is marked by abundant dusty sulphides.

The rock is an exceptionally fine grained carbon-
aceous (radiolarian) cherty marl intermixed with microporphyritic and
microlitic carbonated and chlorite altered intermediate volcanic rock

with rare small quartz microphenocrysts.



Sample No. A 295033 377.2 m
Rock Type. Weakly mineralised carbonate-chlorite-quartz

altered microporphyritic and sparsely vesicular

intermediate volcanic rock.

Hand Specimen A rather massive fine grained mid-grey sample

with sparse irreqularly distributed medium to fairly large white calcite
patches that react strongly with cold dilute HCl. K-feldspar staining

proved negative.

Thin Section. This is a heavily carbonated fine grained,

sparsely microporphyritic volcanic rock. The scattered prismatic shaped
microphenocryst sites now are converted to dense very fine grained cherty
guartz intermixed with relatively minor chlorite and carbonate. The
voluminous greoundmass fraction of this rock contains a mat of decussate
narrow. plagioclase (oligoclase) microlites set in abundant small patches

of carbonate with subordinate chlorite, granular gquartz and sphene granules.
Small irregular shaped patches of granular guartz most likeiy represent

vesicle fill rather than microphenocrysts.

The sample contains about 5% of irregularly
distributed very fine grained disseminated sulphides (mostly pyrite),
and traces of sphalerite. Late stage carbonate and guartz veining is

not particularly associated with the mineralisation.

This intensely altered sample may be only
tentatively identified as a weakly mineralised carbonate-chlorite-guartz
altered microporphyritic and sparsely vesicular intermediate volcanic

type.

Sample No. A 2095034 393.1m

Rock Type. Veined and weakly mineralised, carbonate-chlorite-

quartz-altered microporphyritic and vesicular

volcanic rock of 7intermediate primary composition.
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Hand Specimen A massive fine grained mid grey drill core sample

that is cut by a conspicuous white calcite vein. Both host rock and vein
give a strong positive reaction with cold dilute HCl, and K-feldspar
staining gave weak patchy positive results in interstitial groundmass
sites and around rare sulphide patches. Fine dusty sulphides are not

particularly obvious in the hand specimen.

Thin Section. This sample is mineralogically and texturally

very similar to the previous sample A 295033. It is a sparsely micro-
porphyritic volcanic type in which subhedral prismatic shaped phenocrysts
are mostly converted to clouded carbonate, and fewer to cherty quartz.
Small irregular shaped to branching vesicle sites are filled with dense
green chlorite and small patches of spherulitic quartz. The voluminous
groundmass fraction contains a mat of narrow wispy plagiociase {oligoclase)
microlites set in abundant carbonate intergrown with chlorite, minor K-

feldspar (see staining) and abundant sphene granules.

Disseminated fine grained pyritic sulphides
account for about 5% of the sample, with coarser grained sulphide patches
located in altered phenocryst sites (including pyrite and sphalerite).

Carbonate veins also carry minor sulphides.

This sample may be identified as a veined and
weakly mineralised cabronate-chlorite-quartz altered volcanic rock of

?intermediate primary composition similar to the previous sample A 295033.

Sample No. A 295035 398.6 m
Rock Type. Veined and mineralised fine grained banded and

lensed silty carbonaceous sediment, with a
substantial K-feldspar-rich tuffaceous contribution

Certain bands contain abundant carbonate.

Hand Specimen An extremely fine grained dark grey to mid grey

sample with a poorly defined lensed layering. K-feldspar staining gave

strong positive results except for crosscutting white (calcite) veins
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which gave a strong positive reaction with cold dilute HCL.

Thin Section. This sample shows distinct lensed layering and
fine grained clastic texture. It contains quite abundant angular silt
sized quartz and alkitised plagicclase cleavage fragments, as well as
abundant small patches of microgranular K-feldspar that almost certainly
once comprised tuffaceous material. The very abundant matrix comprises
abundant carbonaceous dust, chlorite, cherty felsic material, and patches
of carbonate. Narrow bands that are relatively poor in carbonaceous dust
contain relatively abundant quartz with sparse angular grains reaching

0.3 mm across.

Substantial narrow lensed and discontinuous
partly recrystallised branching quartz-carbcnate veins lack K-feldspar
{except marginally) and enclose small patches of sulphides (mostly pyrite
and sphalerite). The host rock also contains patchy disseminated sulphides.

{See separate description).

The sample may be identified as a veined and
mineralised fine grained banded silty carbonaceous sediment with a

- substantial tuffaceous contribution (see K-feldspar staining).

Sample No. A 295036 400.8 m

Reock Type. Carbonate-chlorite-guartz altered and veined
fine grained microporphyritic and once-vesicular
volcanic rock of intermediate affinity, that
is cut by a breccia zone with fragments c¢f carbon-

aceous mudstone.

Hand Specimen A mid grey fine grained massive sample containing

sparse well rounded white (calcite-rich) vesicle sites and white to pale
grey (calcite-rich) veins. Vesicle sites and veins react strongly with
cold dilute HCl. K-feldspar staining gave very weak positive results

for the fine interstitial groundmass fraction. The rock is cut by a deformed

1 cm wide fragmental (brecciated) zone.
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Thin Section. This sample is very similar to the previous
two samples A 295033 and A 295034. It is intensely altered, but retains
a clear microporphyritic and once-vesicular, microlitic volcanic texture.
Possible mafic phenocryst sites are now pseudomorphed by carbonate and/or
dense cherty guartz, and one albitised plagicclase phenocryst is present.
Abundant wispy feldspar (oligoclase) microlites in the abundant groundmass
fraction remain unaltered, but are set in dense carbonate, patchy chlorite

and clouded sphene. Small rounded vesicle sites are filled with quartz.

A brecciated zone cuts across the sample, and
this contains deformed angular fragments of carbonaceous sparsely silty

mudstone set in a matrix of partly recrystallised vein carbonate.

Patchy fine grained disseminated sulphides (mostly

pyrite) in this rock account for about 5% of the total thin section area.

The intense alteration of this sample precludes
accurate identification. It may be described as a carbonate-chlorite-quartz
altered and veined fine grained microporphyritic and once-vesicular volcanic
rock of intermediate affinity, that is cut by a narrow breccia zone with

silty carbonaceous mudstone fragments.

Sample No. A 295037 430.7 m
Rock Type. Microporphyritic and once vesicular trachy-andesitic
b volcanic rock that is partly brecciated and

mixed with fragments of limestone set in limy

carbonaceous mudstone.

Hand Specimen A fairly massive mid grey fine grianed drill

core sample that is cut by sparse narrow white carbonate (calcite) veins
that show strong reaction with cold dilute HC1. K~feldspar staining gave
strong positive results for the fine grained groundmass fraction and outlines

a zone of fine brecciation. The rock is very weakly magnetic.
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Thin Section. Microporphyritic and vesicular textures are
characteristic of this sample. Phenocrysts inlcude abundant equant euhedral
crystals of pale green clinopyroxene, rare crystals of clouded plagioqlase,
and possibly a second mafic phase now converted to chlorite. The voluminous
groundmass contains a mat of wispy decussate plagioclase (oligoclase)
microlites set in patchy K-feldspar, carbonate, leucoxene, altered
titaniferous oxides and disseminated fine grained sulphides. Vesicle

sites are now filled with carbonate * chlorite.

A complex brecciated zone encloses angular lithic
fragments of a similar volcanic type, carbonated volcanic fragments, weakly
banded weakly recrystallised limestone, and ?tuffacecus limestone, set
in poorly sorted partly carbonated fine grained tuffaceous and carbonaceocus

mudstone.

The presence of substantial groundmass K-feldspar
in this porphyritic and once-vesicular volcanic rock suggests a trachy-
andesitic parent type. Partial brecciation of volcanic material mixed
with limestone suggests an unstable shallow marine volcanic environment,

The volcanic and limestone fragments are set in fine grained carbonaceous

mudstone,
Sample No. A 295038 472.6 m
Rock Type. Mixed lithic tuffaceocus sediment in which chlorite-
h carbonate altered once glassy volcanic lithic
fragments are set in a fine grained cherty matrix
(possibly with glass shards).
Hand Specimen A distinctly fragmental sample containing

scattered strongly vesicular but broken dark green-grey lithic fragments
up to several cm across, setina fine grained pale grey matrix with numerous
discontinuous branching pale grey veinlets. No K-feldspar was detected

by staining. A substantial calcite vein cuts across the rock.
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Thin Section. Intensely chlorite-altered once-glassy, strongly

vesicular volcanic lithic fragments account for about half this sample,

and have a fairly even distribution throughout. No primary igneous mineralogy

remains, bﬁt selective replacement of sparse mafic microphenocryst sites
by carbonate outlines a clear microporphyritic relict texture. Other
microphenocryst sites are selectively replaced by sulphides, cherty quartz
and chlorite. Well rounded large vesicle sites now are filled with
chlorite or sulphides, * carbonate * quartz. A second type of heavily
carbonated volcanic lithic fragment contains abundant recognisable volcanic

flow-aligned feldspar microlites defining a trachytic texture.

The rock matrix comprises exceptionally fine
grained clouded chert which appears to be partly carbonaceous. The rock

is cut by several partly mineralised branching carbonate veins.

This sample may be classed as a mixed lithic
tuffaceous sediment in which chlorite-carbonate altered microporphyritic
and strongly amygdaloidal once-glassy and trachytic lithic fragments are

enclosed in a very fine cherty matrix (possibly with glass shards).

Sanple No. A 295039 492.1m
Reck Type. Strongly altered poorly sorted lithic tuff containing

fragments of microporphyritic and strongly vesicular

andesitic types.

Hand Specimen - A poorly sorted lithic fragmental sample in

which angular dark green-grey porphyritic volcanic lithic fragments up
to several centimetres across are set in an abundant fine grained mid

green-grey matrix. K-feldspar staining gave positive results for parts
of the rock matrix and sparse small patches within the fragments. The

sample is not magnetic. White calcite patches react with cold dilute HCL.

Thin Section. The dark green-grey lithic fragments in this
sample contain scattered fresh pale green clinopyroxene microphenocrysts
and aggregates as well as fewer completely altered mafic crystal sites

that once may have contained ?olivine. The latter now are filled with
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patchy granular gquartz and chlorite * carbonate. Also present are abundant
well rouned vesicle sites now filled with chlorite # gquartz, ?montmorillonite,
carbonate, albite and secondary K-feldspar. Certain phenocryst sites
once may have contained feldspar. The groundmass fraction comprises sparse
small prismatic shaped clinopyroxene crystals set in very dense wispy
secondary 7amphibole and chlorite. The rock matrix contains smaller volcanic
lithic debris clearly related to the larger fragments (described above}
set amongst brown stained and clouded felsic patches, wispy amphibele,

chlorite and abundnat carbonate (calcite).

The rock may be described as a lithic tuff
cémprising microporphyritic and strongly vesicular altered lithic fragments

of rather basic andesitic affinity.

Sample No. A 295040 498.5 m
Rock Type. Altered poorly sorted lithic tuff (or partly

reworked volcanic conglomerate) containing debris

of trachyandesitic primary compositicn.

Hand Specimen Unsorted subrounded lithic fragments of fine

grained pale grey strongly vesicular and sparsely porphyritic volcanic
lithic types range up to more than 6 cm across and are set in a meagre
patchy dark green to white matrix. Staining of fragments gave strong

positive results for K-feldspar.

Thin Section. ~ Very fine grained but well defined trachytic

textures are marked in these volanic fragments (or clasts) by albitised
feldspar microlites well aligned parallel to a previous direction of flow.
Sparse clusters and phenocrysts of fresh euhedral clincpyroxene are
present, as are rare mafic phenocryst sites now converted to chlorite

and minor carbonate * sulphides. The latter once may have contained
olivine. Rare plagioclase phenocrysts also are present. Abundant large
very well rounded vesicle sites now are filled with patchy and zoned
assemblages amongst the phases prehnite, quartz, chlorite, albite and
carbonate. The very abundant trachytic groundmass fraction of the frag-
ments comprises a low birefringent K-feldspar-rich finely devitrified

mosaic.
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The meagre rock matrix comprises smaller volecanic
lithic debris set in secondary products including prehnite, chlorite,

quartz, sphene, albite etc.

The rock may be described as an altered lithic
tuff (or partly reworked volcanic conglomerate) containing debris of

trachyandesitic . primary composition.

Sample No. A 295041 503.6 m
Rock Type. Partly altered lithic tuff containing closely

related porphyritic and vesicular lithic fragments
of trachyandesite set in a weakly mineralised

vein-like matrix of secondary products.

Hand Specimen The majority of this drill core sample comprises

a single fine grained mid grey strongly vesicular ?fragment or part of
a flow. The small offcut shows distinctly fragmental texture. Staining
gave very strong positive results for lithic fragments. Sparse white

. (calcite) veinlets react with cold dilute HCI.

Thin Section. Trachyandesitic lithic fragments are again

characteristic in this sample. They are very strongly vesicular and contain
various proportions of fresh euhedral pale green to pale yellow-green
clinopyroxene microphenocrysts and glomeroporphyritic aggregates. Several
of the fragments show distinctly chilled margins. In one fragment the
well rounded vesicl® sites now are filled with almost monomiheralic
radiating quartz with minute albite crystals peripherally, while the

vesicles in the chilled marginal zone have chlorite-gquartz-sphene assemblages

The meagre interfragment infill comprises a
secondary assemblage inc¢luding quartz, K-feldspar, albite, carbonate,
prehnite and minor patchy sulphides (including ?pyrrhotite and red-brown

iron-rich sphalerite.

This sample is a partly altered lithic tuff

centaining closely related porphyritic and vesicular lithic fragments of
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trachyandesite set in a weakly mineralised vein-like matrix of secondary

products.

Sample No. A 295042 505.0m

Rock Type. Well banded coarse to fine grained volcanic lithic
arenite containing mainly fine grained K-feldspar—
rich trachytic lithic fragments and sparse fresh
clinopyroxene crystal debris.

Hand Specimen Distinct layering is developed at about 53°

to the core axis in a mid green—grey fine to medium grained host rock.
Certain layers contain abundant poorly defined mid grey fragments up to

5 mm across. K-feldspar staining gave strong pesitive results for certain
bands. Sulphide mineralisation is fine grained and concentrated in several

narrow bands.

Thin Section. This is a distinctly banded but partly lithic

fragmental sample. The very strong K-feldspar staining of the hand specimen
is clearly due to the presence of abundant trachytic lithic debris in

certain bands. The coarsest lithic debris reaches 4 mm across, and comprises
partly altered clinopyroxene-microporphyritic and vesicular trachytic

types. In other bands abundant clouded and partly degraded angular once
glassy to trachytic clasts, together with cleavage fragments of fresh
clinopyroxene are set in an argillic matrix of wispy clouded birefringent

montmorillonite.

Three narrow mineralised bands (mainly less
than 3 mm thick) are located in the finer grained layers containing fewer
K-feldspar~rich fragments, but abundant patchy secondary albite, quartz

and patches of clouded prehnite.

Several substantial but narrow discontinucus
veins contain patchy granular carbonate, gquartz, minor epidote * chlorite

and sulphides.
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The rock may be described as a well banded coarse
to fine grained volcanic lithic arenite, containing mainly fine grained
K-feldspar-rich trachytic lithic fragments and sparse fresh clinopyroxene

crystal debris.

Sample No. . A 295043 512.2 m

Rock Type. Veined weakly mineralised and partly altered
microporphyritic and once-vesicular pyroxene-rich
trachyandesite.

Hand Specimen A massive fine grained mid grey drill core sample

with scattered large and small very well rounded white (calcite-rich)
amygdales which react strongly with cold dilute HCl. K-feldspar staining
gave weak positive results for the groundmass fraction, and particularly

for narrow central zones in several veins.

Thin Section. Microporphyritic texture is very well defined

in this sample by scattered euhedral crystals and glomeroporphyritic
aggregates of pale yellow-green clinopyroxene. Also present are slightly
subordinate mafic phenocryst sites that retain euhedral shapes suggesting
the presence of olivine. These are now completely pseudomorphed by granular
carbonate, patches of microgranular to spherulitic guartz, sphene, and
chlorite. The groundmass fraction contains abundant decussate to trachytic
plagioclase microlites and dusty sphene patches set amongst patchy carbonate,
chlorite and polygonised microgranular K-feldspar. Large rounded vesicle
sites are now filled with carbonate (calcite}. Several veins contain

carbonate and subcrdinate gquartz with late stage patchy sulphides.

The sample may be described simply as a veined,
weakly mineralised and partly altered microporphyritic and once-vesicular

pyYroxene-rich trachyandesite,
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Sample No. A 295044 536.8 m
Rock Type. Partly altered porphyritic and sparsely vesicular

clinopyroxene-rich andesitic volcanic rock.

Hand Specimen A massive mid grey fine grained drill core sample

containing sparse well rounded white ({calcite-rich) amygdales that react
strongly with cold dilute HCl. Aalsc present are small dark green-grey
mafic microphenocrysts. K-feldspar staining gave weak positive results

for the very fine grained matrix fraction.

Thin Section. The texture of this sample is distinctly

porphyritic with abundant small very pale green to colourless clinopyroxene
phenocrysts and aggregates predominating. Subordinate subhedral to euhedral
mafic crystal sites that are now converted largely to carbonate and chlorite
t patchy prehnite once may have contained a second pyroxene or ?olivine.
Small well rounded vesicle sites are filled with a zoned assemblage of
chlorite peripherally with carbonate centrally. The voluminous groundmass
fraction comprises wispy decussate plagioclase microlites set in dense
chlorite dusty sphene and relatively minor K-feldspar. Sparse narrow

veinlets contain patchy quartz, chlorite, carbonate and minor sulphides.

The once-glassy groundmass of this sample is
largely converted to chlorite with patchy sphene and minor felsic patches.
The sample may be only tentatively identified as a porphyritic and sparsely
vesicular pyroxene-rich andesitic rock since it has undergone substantial

groundmass alteration.

Sample No. A 295045 552.6 m
Rock Type. Very finely recrystallised K-feldspar-rich

?vitric tuff into which altered and partly mineral-
ised intermediate and intermediate-basic 'crowded®
porphyritic clinopyroxene-rich 'tongues' have

been 'intruded’.

Hand Specimen A patchy very fine grained mid-grey coloured
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drill core sample enclosing highly irregular shaped medium grained green-
grey domains with moderately abundant sulphides. Staining gave very strong

positive results for the very fine grained fraction.

Thin Section. The mid grey fraction of this sample is exceptionall
fine grained, comprising an almost cryptocrystalline K-feldspar-rich felsic
mosaic intergrown with dusty sulphides, minor carbonate and sphene granules.
Traces of prehnite are also present, and this part of the rock is cut

by a network of extremely narrow guartz-rich veinlets. Branching narrow
'tongues' of veolcanic material comprise a type rich in wispy feldspar
microlites in part of the sample, while in other parts the igneous *tongues'
and deformed patches comprise dense aggregates of fresh clinopyroxene
microphenocrysts 0crowded‘-porphyritic texture Zcumulate material}, as

well as rare phenocrysts of plagioclase set in meagre proportions of (onceglass
mineralised chlorite with sphene granules and sparse barely recognisable
feldspar microlites. Sparse deformed vesicle sites contain granular gquartz

*+ K-feldspar, chlorite and sphene.

This sample most likely represents a very finely
recrystallised K-féldsparrrich vitric tuff into which altered and partly
mineralised intermediate and intermediate-basic clinopyroxene porphyritic

velcanic '"tongues' have been 'intruded'.

Sample No. A 295046 556.9 m

Rock Type. - Partly altered and weakly mineralised clinopyroxene:
rich microporphyritic and vesicular volecanic

rock of trachyandesitic affinity.

Hand Specimen A rather massive mid green=-grey drill core sample

containing sparse large rounded white (calcite-rich) vesicle sites (strong
reaction with cold dilute HCl) and abundant small dark green mafic crystal
sites. K-feldspar staining gave strong positive results for the fine

grained groundmass fraction. Very fine grained sulphides are not particularly

obvious in the hand specimen.
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Thin Sectiocn. This sample contains very abundant micropheno-

crysts and glomeroporphyritic aggregates of clinopyroxene, as well as
sparse but coarser grained euhedral crystal sites that retain shapes
suggesting the presence of previous olivine. The latter now are filled
with microgranular secondary quartz % chlorite and dusty sulphides, The
groundmass fraction of the sample includes a decussate mat of wispy narrow
feldspar microlites (voligoclase) set in microgranular K-feldspar, chlorite,
sphene dust and sparse patches of quartz, as well as patchy disseminated
sulphides. Narrow wavy veinlets and large but sparse rounded vesicle

sites contain mainly carbonate % gquartz # chorite # sulphides.

The presence of abundant groundmass K-feldspar
once again suggests trachytic affinity and this sample may be described
as a partly altered and weakly mineralised clinopyroxene-rich microporphy-

ritic and vesicular volcanic rock of trachyandesitic affinity.

Sample No. A 295047 604.6 m
Rock Type. Substantially altered poorly sorted lithic tuff

containing abundant porphyritic and vesicular
volecanic fragments of trachyandesitic primary

composition.,

Hand Specimen. A mid green-grey coloured rather fine grained

sample with sparse large (up to 2 cm across) angular to irreqular shaped
pale green-grey to pale grey distinctly porphyritic fragments. K-feldspar
staining gave strong positive results for the angular broken porphyritic

and vesicular volcanic lithic fragments and smaller ?shards.

Thin Section. Unsorted angular and broken crystal and lithic
debris in this sample mostly is from a clinopyroxene-porphyritic and possibly
?olivine porphyritic source. Groundmass textures vary in adjacent fragments
from K-feldspar-rich very heavily clouded massive fine grained types to
trachytic types rich in sphene granules and dusty sulphides, as well as

types in which the once-glassy groundmass fraction now comprises a polygonised
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K-feldspar rich mosaic throughout which are vague outlines of plagioclase
microlites and abundant sphene granules. In some fragments are small
resorbed gquartgz xenocrysts with narrow reaction rims of fine grained clino-
pyroxene. Vesicles and interspaces in the.rock matrix are filled with partly
zoned assemblages amongst the following phases; gquartz, chloxite, clouded

K-feldspar, pumpellyite and traces of carbonate.

The poorly defined rock matrix comprises altered
once glassy volcanic debris similar to that above set in similar granular

secondary products.

This sample is a substantially altered poorly
sorted lithic tuff, comprising abundant porphyritic and vesicular volcanic

fragments of trachyandesitic primary composition.

Sample No., A 295048 632.8 m
Rock Type. Altered and partly carbonated strongly

microporphyritiec and vesicular volcanic rock,

most likely of trachyandesitic affinity.

Hand Specimen. A fine grained mid grey drill core sample with

mottled alteration patches and abundant well rounded white (calcite) to
pale grey amygdales. K-feldspar staining gave negative results except for

mincr traces of this phase.

Thin Section. - The mottled alteration of this rock is due to

development of granular carbonate which is particularly dense in well
developed vesicle sites. In the carbonated domains relict textural features
are poorly preserved, but elsewhere are well developed porphyritic vesicular
and trachytic textures similar to those in previous samples. Small pheno-
crysts and aggregates comprise colourless clinopyroxene while a second
phenocrystic mafic phase is converted to cherty quartz with patches of
chlorite, carbonate and sulphides. The abundant groundmass contains trachytic
to decussate wispy feldspar microlites set amongst minor K-feldspar-bearing

microgranular felsic patches, dominant chlorite, sphene dust and carbonate.
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Well rounded vesicle sites are filled with granular epidote, quartz, chlorite

and traces of pumpellyite.

Minor patchy sulphide mineralisation is associated

with discontinuous quartz rich veinlets and quartz filled vesicle sites.

The sample may be described as an altered and
partly carbonated, strongly vesicular microporphyritic intermediate volcanic

rock, most likely of trachyandesitic affinity.

Sample No. A 295049 652.0 m
Rock Type. Partly altered poorly sorted lithic tuff containing

debris mainly from a clinopyroxene-porphyritic

trachyandesitic wvolcanic source.

Hand Specimen. A mottled and patchy dark green-grey to pale green-

grey drill core sample for which vesicular and porphyritic lithic fragments

give a strong positive stain for K-feldspar. Small angular and cuspate

K-feldspar rich shards and small once-glassy pumiceous fragments are present

in the rock matrix.

Thin Section. This is a sample of very poorly sorted lithic
tuff in which sparse very large fragments of clinopyroxene-porphyritic
strongly amygdaloidal trachyandesite are set in an abundant much finer
grained tuffacecus rock matrix containing much finer grained once~glassy
and vesicular debris™of similar composition, especially with numerous fresh
clinopyroxene phenocrysts. Rare small angular gquartz chips and a single
magmatically well rounded and resorbed quartz c¢rystal is present. The

latter has a narrow partial rim of small clinopyroxene crystals.

Alteration is to carbonate, clouded K-feldspar
and minor qguartz in the large lithic fragment, while in the rock matrix
polygonised K-feldspar and chlorite predominate, with patchy carbonate and

microgranular quartz and traces of epidote, sphene and pumpellyite.

The rock may be classed as a partly altered poorly

sorted lithic tuff containing debris mainly from a clinopyroxene-porphyritic
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trachyandesitic volcanic source.
Sample No. A 295050 66l.6 m
Rock Type. Partly altered microporphyritic and vesicular

trachytic (or trachyandesitic) volcanic rock.

Hand Specimen. A rather massive dark green-grey drill core sample

with sparse small pink patches. K-feldspar staining gave very strong
positive results for the groundmass fraction and outlines abundant small

phéﬁocryst and vesicle sites.

Thin Section. Abundant almost colourless fresh clinopyroxene

microphenocrysts are present in this otherwise clouded and selectively
altered sample. Subordinate subhedral shaped sites of a second mafic phase
now are filled with microgranular quartz with patches of chlorite and
carbonate. On the other hand, abundant small irregular shaped to rounded
vesicle sites are filled with chlorite + minor patchy quartz and carbonate.
There are only vague outlines of poorly defined wispy feldspar microlites
defining a weak trachytic texture in the groundmass fraction. This also
contains microgranular felsic patches throughout which are abundant sphene
granules and patchy chlorite. Discontinuous veinlets contain chlorite,
carbonate and minor dusty sulphides. Highly irregular shaped branching
elongate microgranular quartz-rich patches enclose broken clinopyroxene
crystals and quartsz chips, and most likely represent tuffaceous material

incorporated into the volcanic host rock.

The sample is strongly selectively altered but
retains a groundmass that is very rich in exceptionally fine grained clouded
K-feldspar with poorly defined trachytic texture. The rock may be described
as a partly altered microporphyritic and vesicular trachytic (or trachy-

andesitic) wvolcanic rock.
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Sample No. A 294901 676.6 m
Rock Type. Intensely selectively altered microporphyritic

and once-vesicular volcanic rock of 7acid-inter-
mediate affinity, containing sparse small phenccryst

(or ?xenocrysts) of strongly resorbed gquartz.

Hand Specimen. A massive fine grained mid green-grey drill core

sample with sparse large well rounded white (calcite-filled) vesicle sites

{strong reaction with cold dilute HCl). K-feldspar staining proved negative.

Thin Section. . This sample has undergoneé extreme selective
alteration of abundant carbonate and albite and quartz altered small subhedral
shaped phenocryst sites and glomeroporphyritic aggregates defining a distinct
microporphyritic texture. Also present are sparse small magmatically rounded
and resorbed quartz phenocrysts (or xenocrysts), all of which have narrow
altered rims (suggesting some disequilibrium with the host). The voluminous
groundmass fraction contains very abundant wispy decussate plagioclase
microlites set in dense chlorite, dusty sphene granules and minor carbonate.
Sparse well rounded vesicle sites contain dense carbonate & chlorite and

quartz.

The exact primary composition of this sample is
masked by its intense but selective alteration. It may be rather tentatively
described as a microporphyritic and once-vesicular volcanic rock of zacid-
intermediate affinity, containing sparse small phenocrysts (or ?xenocrysts)

of strongly resorbed quartz.



MINERAGRAPHIC DESCRIPTIONS

Sample No. A295035
Hand Specimen. The fine grained, laminated matrix is cross-cut

by 0.5 tc 2 mm veinlets, the majority of which are at high angles to bedding.

Opaque phases in this sample differ in texture in the host rock relative

to veinlets.

Polished Thin Section Pyrite, and to a lesser extent sphalerite are

the major opaque phases present in the matrix occurring as small (1 to 5§
micron) relatively irregular shaped disseminations. The total volume
occupied by sulphides is less than ten percent. Some pyrite grains occur
as'framboidal masses suggesting sedimentary origin, however the majority
show evidence of subsequent recrystallisation. Such grains commonly show
growth zones defined by orientated inclusions of sphalerite, ?Ni-rich pyrite,
and chalcopyrite. Pyrite overgrowths also are present. Minor cataclasis
of recrystallised pyrite is evidenced by remobilisation of chalcopyrite

and very minor galena into fractures, Sphalerite grains tend to be larger
than pyrite with some greater than 5 microns across. Orientated inclusions
( 0.1 micron) of chalcopyrite, most likely representing a replace-

ment product, are common in sphalerite.

In the veinlets, pyrite (0.1 mm and smaller)
and sphalerite (v0.05 mm) are cocarser grained than those in the groundmass.
The total wvolume of sulphides in the veinlets is small, being less than
10%. Pyrite commonly occurs as euhedral cubes, the sphalerite being anhedral.
Orientated chalcopyrite inclusions hosted by sphalerite are also common.
In transmitted light, sphalerite is deep red in colour, contains very few
internal reflections tunder ¢il immersion reflected light observation,

suggesting a Fe-rich composition.

The entire section was scanned with a mechanical

stage using a X 20 ¢il immersion objective for gold. None was observed.
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Sample No. A295042
Hand Specimen. Fine grained laminated sample. Opagque phases

are concentrated in specific laminae whose sizes vary from 0.5 mm to in
excess of 3 mm. A single sulphide-bearing (0.4 mm) veinlet crosscuts the

sample lamination.

Polished Thin Section In the sulphide-bearing laminations total sulphide

volumes approach 50%. The grains vary in size from 1 to 5 microns with

a proporticon up to 0.1 mm and are relatively shapeless. Pyrite and pyrrho-
tite are the major sulphides present with their distribution being,
apbarently, antipathetic. Some laminae contain pyrrhotite exclusively,
others pyrite. There is no evidence of replacement of one phase by the

other.

Associated with both pyrite and pyrrhotite are
trace amounts of chalcopyrite and galena, commonly occurring as fracture

infillings within cataclased grains.

Also present within the matrix are laminations
containing ?titaniferous phases. These occur as small (1 micron) overgrowths
on silicate phases that are themselves small (3 microns}. The ?Ti-rich
phase has a low reflectivity in reflected light and has a deep red/brown

colour in transmitted light.

Pyrite is the dominant sulphide within the wveinlet

with crystals ranging in size from 5 to 15 microns.

The entire sample was sScanned with a mechanical

stage using a X 20 oil immersion objective for gold. None was observed.
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Sample No. A 295069 (Hellyer andesite)
Rock Type. Partly altered lithic tuff containing porphyritic

and vesicular fragments mainly from a trachyandes-—

itic volcanic source.

Hand Specimen. A rather dark grey medium to fine grained sample

containing scattered dark grey (mafic) crystal sites and sparse pale grey
felsic crystal sites. K-feldspar staining gave strong positive results

for the groundmass fraction of very abundant unsorted fraguents.

Thin Section. Unsorted small to medium sized volcanic lithic

fragments are characteristic of this sample. Most exhibit a distinctly
porphyritic texture, with almost equal proportions of plagioclase and clino-
pyroxene crystals. Subhedral sites of a second mafic phase now are converted
to chlorite, sphene and pumpellyite. Conspicuous irregular shaped vesicle
sites are filled with various secondary assemblages amongst the following
phases; prehnite, albite, pumpellyite, epidote, (quartz, chlorite and
sphene). Certain small patches of sulphides show zconal distribution within
the vesicle sites, and these include minor sphalerite, and ?pyrite. The

groundmass fraction of most fragments contains ubiquitous minute trachytic

feldspar (albite) microlites, set in abundant chlorite and sphene. Slight

variations in texture and proportions of phenocrysts indicate the presence

of volcanic material from several socurces.

The rock matrix contains abundant cherty quartz,
chlorite, sphene and smaller altered lithic and crystal debris similar to
that described above.

The sample may be described as a partly altered
lithic tuff containing porphyritic and vesicular fragments mainly from a

trachyandesitic volcanic source.

Sample No. A 295071 (DDH BRD 01 584.0 m)
Rock Type. Partly altered and veined volcanic rock of trachytic

affinity containing abundant clusters of clino- -

pyroxene microphenccrysts.
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Hand Specimen. A fine grained mid grey to pale grey drill core

sample for which K-feldspar staining gave strong patchy positive results.
Minor white patches and veinlets contain calcite (strong reaction with cold

dilute HC1).

Thin Section. Very fine grained microlitic to radiating spheruliti.

textures are developed in this sample., Microlites generally are albite

and these are intergrown with wispy K-feldspar. The poorly defined (once
partly ?glassy) micro-spherulitic domains comprise mostly X-feldspar.
Euhedral microphenccrysts and glomeroporphyritic aggregates of clinopyroxene
have an irregular patchy distribution, and this phase also is present as
abundant very fine grained interstitial crystals. Accessory secondary phases
include ubiquitous dusty sphene, chlorite, dusty opaque sulphides and
carbonate, while small irregular shaped vesicle sites now contain almost
monomineralic chlorite. Very narrow discontinuous veinlets and small patches

contain carbonate ({(calcite}.

The sample retains a simple igneous mineralogy
with abundant K-feldspar, and may be described as a partly altered and
veined volcanic rock of trachytic affinity containing abundant clusters

of clinopyroxene microphenocrysts.

Sample No. A 295072 (DDH BRD Q1 691.8 m)

Rock Type. Substantially altered autobrecciated volcanic
flow rock (or tuff) of intermediate composition,
- containing strongly vesicular once—-glassy fragments

with abundant fresh clinopyroxene microphenocrysts.

Hand Specimen. A mottled mid green-grey fine grained drill core

sample with small pale grey and dark green grey mafic crystal sites. K-
feldspar staining gave positive results for numerous small angular to

irregular shaped patches.

Thin Section. This sample is fragmental, but it could represent

an autobrecciated flow rock since recognisable volcaniec lithic fragments

are set in a matrix of a similar volcanic type. This lithology comprises
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irreqularly distributed clusters of clinopyroxene microphenocrysts and abundant
small well rounded vesicle sites set in a‘coarsely polygonised felsic mosaic
of clouded secondary albite and subordinate K-feldspar. This fraction
contains few feldspar microlites and almost certainly was once-glassy.
Vesicle sites commonly are filled with patchy or zoned assemblages amongst

the following phases; chlorite, K-feldspar, epidote, carbonate, and hydro-

garnet.

Original textures in this sample are partly masked
by its coarsely polygonsied secondary assemblage, It may be only tentatively
identified as a substantially altered autobrecciated volcanic flow rock
(of‘tuff) of intermediate primary composition, containing strongly vesicular

once-glassy fragments with abundant fresh clinopyroxene microphenocrysts.

Sample No. A 295073 (DDH BRD 01 831.Cm)

Rock Type. Substantially altered tuff or brecciated volcanic
flow rock containing once-glassy pyroxene-micro-

porphyritic and vesicular fragments.

Hand Specimen. A mottled medium to fine grained green-grey drill
core sample containing scattered irregular shaped pale grey and dark green—
grey patches. K-feldspar staining gave positive results for abundant small

wispy cuspate to irregular shaped patches,

Thin Section. Relict textures in this sample are partly obscured

by intense patchy alteration. Nevertheless there are clearly récoqnisable
outlines of abundant finely vesicular and microporphyritic volcanic fragments.
Phenccrysts comprise subhedral to euhedral prismatic crystals of clinopyroxene,
and sparse altered mafic crystal sites (?clivine % amphibole) that are
converted to secondary chlorite and guartz #* carbonate, The small well
rounded to irregular shaped vesicle sites now are filled with assemblages
including the following phases; chlorite, albite, quartz, K-feldspar,
carbonate. The once glassy groundmass fractions of fragments now are
converted to pale brown clouded K-feldspar, intergrown with chlorite and
clouded ?prehnite. Several large irregular shaped alteration patches contain

dense fine grained pumpellyite and clouded felsic material * chlorite,
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Interfragment domains contain polygonised albite, K-feldspar, as well as
fibrous radial spherulites and granular patches of quartz, chlorite, minor

carbonate and wispy sericite.

This fragmental sample contains abundant broken
lithic debris from an intermediate-basic,clinopyroxene-microporphyritic
and vesicular once—glaésy volcanic source It is substantially altered to
a low grade (pumpellyite-bearing) assemblage, and equally it could be of

tuffaceous or brecciated flow origin.

Sample No. A 295076 (Hellyer basalt)
Rock Type. Intensely carbonated fragmental ?pyroxene-micro-

porphyritic and vesicular volcanic rock, with
fine grained carbonate-rich sedimentary interfragmen

infill.

Hand Specimen. A mid-grey fine grained sample containing large

angular volcanic fragments that enclose scattered small well rounded white
amygdales filled with calcite (strong reaction with cold dilute HCL).
Interfragment domains are fine grained pale grey and weakly banded. No

K-feldspar was detected by staining,.

Thin Section. Intense carbonate alteration has affected this

sample and no primary igneous mineralogy is preserved. Nevertheless, the
alteration is partly selective and defines the locations of numerous stout
prismatic shaped sites of previous ?7pyroxene microphenocrysts. Narrow
prismatic shaped sites now are filled with chlorite while well rounded
vesicle sites are filled with carbonate * chlorite and quartz. The groundmas:
fraction now is represented by a microgranular cherty mosaic intergrown

with wispy sericite and dusty sulphides (mostly pyrite).

The interfragment domains are finely, but
irreqularly banded, and consist of dense fine grained carbonate. The banding
is defined by wavy subparallel trails of dusty sulphides. Rare angular cuartz

chips are accessory. The rock is cut by numerous narrow carbonate veinlets.
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The exact primary composition of this sample is
masked by its intense carbonate aiteration. Relict textures suggest a
fragmental ?pyroxene-microporphyritic and vesicular volcanic parent of
intermediate composition, with fine grained carbonate-rich sedimentary

interfragment infill.
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Minerals Exploration And Development Group @SD@

T0 REFERENCE
R WILLIAMS/ P ELLIS PRG/TM 42:42

FROM DATE
P R GIDLEY 27TH AUGUST, 1985

BULGOBAC RIVER EM LOGGING

During August 1987 the two drillholes BDH-001l and
BDH-002 were logged for EM at Bulgobac River. The aim of the
logging was to ascertain if a conductor was detectable within
the search radius (estimated at approximately 80-90 metres)
around each hole but which was not intersected by drilling.

Survey and Results

The downhole EM logging was undertaken by McSkimming
Geophysics using SIROTEM equipment. The transmitter loop was
600 % 300 metres with corners at 7800N/2400E, 7800N/2700E,
7200E/2400E and 7200E/2700E. A loop resistance of 11.3 ohms
meant available current, using a SATX high current
transmitter, was typically 9.6 to 10.7 Amps. The holes were
logged down with 5 metre intervals and profile results are
shown in Figures 1 and 2.

Results for hole BDH-001 indicate an early time negative
at the top of the haqle which is as theory would predict with
the hole only 50 metres outside the loop. A preliminary
check was undertaken before logging to ensure correct
polarity of the probe. This was done by moving the probe
inside the loop at surface and checking for all channels
positive. The hole was logged to 700 metres before a
blockage in the poly-ethylene casing prevented deeper
measurement.
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Results show no significant anomaly was recorded over
the full length of the hole. A decreasing response is
observed downhole as the probe moves away from the
transmitter loop as is normally the case.

Results for hole BDH-002 are very similar to those of
BDH-001. No observable EM anomaly is chserved in the data.
Again the decay of the response away from the transmit loop
is as expected with no conductor nearby.

P R Gidley
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A Minerals Exploration And Development Group
TO REFERENCE
R E WILLIAMS PRG/BW.43:47
FROM ) DATE
P R GIDLEY 27 NOVEMBER 1987

re BULGOBAC RIVER PETROPHYSICAL MEASUREMENTS

Following discussions with you and P Ellis I submitted
a series of drill cores from holes BRD001 and BRD002 to
Prof .D W Emerson of the Petrophysics Laboratory, University
of Sydney for physical property determinations. Included in
these determinations were measurements for specific gravity,
induced and galvanic conductivities. Magnetic
susceptibilities and remanences were also requested within
the basic volcanics of the intersected rocks.

The results of the physical property measurements are
indicated in Table 1 below. I alsc include some notes by

Prof. Emerson describing the method of electrical rock
measurements undertaken.

TABLE 1

Sample No. Conductivity Ip Resistivity Specific Magnetic

m 2.5MH, s/m £ m Gravity Susceptibility
am/cc 10 eE::qs

BRDOO1

11.7 n.a. 2.68

18.4 0.2 2.69

63.0 0.2 2.69

101.4 0.2 13 2.73
200.0 0.2 32 2.76
300.1 0.3 2,78
343.2 0.4 2.74
399.7 0.2 40 2.75
501.5 0.2 2.77
516.7 0.2 3.05
538.7 0.3 2.90
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Sample No. Conductivity Ip Resistivity Specific Magnetic
2.5MH, s/m AL m Gravity Susceg:ibility
gmn/cc 10 cgs
593.8 0.2 2.90
647.6 0 2.89
707.9 0.4 2.77
759.9 : c.4 2.77
822.0 0.6 2.80
860.4 0.4 2.73
BRDOO2
20.0 n.a. 2.68
46.6 n.a. 2.66
50.7 0.2 2.63
61.9 0.2 2.70
96.6 0.3 2.786
150.0 0.2 32 2.75
200.0 0.2 206 2.77
301.4 0.3 2.78
350.2 0.2 2.78
379.6 0.2 2.75
400.0 0.2 2,78
410.0 0.2 2.76
446,6 0.2 2.80
458.6 0.2 2.78
497.0 0.2 2.84
550.0 0.3 2.86
606.6 0.2 2.96
667.0 0.2 3.00

RESULTS

The frequency domain determinations of conductivity
indicate that throughout the measured core, there is only
a low level of induced conductivity. These background
values suggest most EM systems should have good depths of
penetration with little current dispersion occurring within
any of the intersected rock units. By contrast, recently
published data (Eadie, 1987) models the Hellyet orebody to
surface EM data using conductances greater than 100 Siemens
and hence a moderate to strong EM response over lithologies
and containing a similar conducter measured should be
observed.
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Galvanically however, there appears to be 'lenses’
within, particularly the Que River Shales, which are quite
chargeable. This effect is presumably due to higher pyrite
content. These effects are also observed in surface IP
responses as recorded in the western portions of the grid and
where the shales come closer to surface. Some elevated EM
response would be expected by the QRS due to their large

thickness and this is evident in INPUT results as previously
reviewed.

The specific gravity measurements show obvious contrasts
between lithological units and this is indicated in Figure 1.
The contrasts themselves however are small in general, and at
this stage do not appear large enough to explain the surface
gravity responses observed. The largest contrast seen is at
510 metres in BRDO0O1 (0.15 gm/cc) between Que River Shales
and underlying basic volcanics. Additional modelling shall
be required when current gravity survey data becomes
available to provide higher resolution. This shall be
undertaken in consultation with David Leaman.

Magnetic susceptibility measurements on tested samples
are all very low and fall in the range 10-80 x 10_6 cgs units.
Although remanence results have not yet been received it is
probable that no useful depth calculations will be derived
from these measurements in an attempt to determine the top of
the basic (Hellyer) Volcanics.

P R Gidley




00 ==

00

| - 300
i — 7, P
-

| 835111

|
2 |
m ST/ S FTEMS  XIAlLY IS SOINY 79 ISy Y

|||||||

S2%a2n | SFIVHS  XIAly  FOAS

700 e
800 -

Fla !

&OH

5PECJFIC. GRAVITIES
BRDoOOI + RRIIOI.




8351192 -

Petrophysics Laboratory
Department of Geology & Geophysics
The University of Sydney,
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NOTES ON ROCK ELECTRICAL MEASUREMENTS WITH ALTERNATING ELECTRIC OR MAGNETIC

. FIELDS WHEREBY GALVANIC RESISTIVITY OR TMDUCTIVE CONDUCTIVITY ESTIMATES ARE

MADE.

Galvanic resistivity measurements involve rock specimen energisation, at
frequencies from DC to k Hz, with two eisctrodes. These can be used as
measuring electrodes also, either in conventional or bridge techniques, but
care needs to be taken in low impedance rocks because electrode contact (R)
effects up to several hundred or thousand ¢hms can be unwittingly incorpor-
ated together with unwanted phase (C) eitects. In four electrode techniques
two additional electrodes measure voltage drops and compare phases. These

techniques can be applied to resistive auad conductive specimens..

Inductive conductivity measurements invclve non contact energisation at
100 k Hz and 2.5 M H,. Thesetechniques are useful only for conductive
specimens: 0> 0.5 s/m in large diameter cores, but usually ¢ =1s/m is the

minimum.

For homogeneous conductive specimens: similar results should be obtained as
in the case of our calibrating water 'cores' that contain KC1 and CuS0y

solutions of various salinities.

For inhomogeneous specimens with layering, streaks,blebs or disemminations:

the results will differ sometimes quite markedly,

Consider (Y.B. Schaub, Izv. Geophys. Ser., 1964 No.10 p.920) a large core

with a lot of semiconduct{hg sulphides in its middle part, such that its
resistivity is quite low, faced on either side with medium resistivity country
rock as shown. Then 2 electrode galvanic techniques would indicate an overall
apparent resistivity of 50 ohm m* four electrode techniques should indicate

0.01 ohm m if the measuring electrodes are placed on the central section;

- A
100 ohm m 0.01 ochmm 100 ohm m i 6 cms
5 cms 10 cms 5 cms
+ >
20 cms

*1f deleterious electrode effects are avoided
otherwise pa>® 50 ohm m.
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inductive techniques would indicate 0.011 ohm m approx. i.e. +10%. This

is a somewhat artificial example, but it demonstrates the utility of the
techniques for massive sulphide studies.

Disseminated sulphides, as blebs and veinlets, commonly occur in a resistive

matrix. In these cases the galvanic electrode measurement results largely

reflect the resistive matrix. The magnetic inductive methods respond to the

conductive inclusions sometimes quite strongly. It is unusual to get good

agreement between galvanic and inductive data in these cases. However, each

measurement has its uses e.g. the galvanic result on resistive samples is a
better apparent resistivity, but the inductive response, although unrealistic,

gives information on semiconducting inclusions that perhaps crudely correlate
with IP effects and assay data.

To summarise : different apparent resistivities are obtained when irrotational

quasistationary electric fields and rotational magnetic fields are applied

to inhomogeneous rocks with low to moderate conductivities.

As an additional comment it should be noted that field resistivity/IP and

EM data interpretations could give fundamentally different gross conductivity
estimates for heterogeneous ore bodies that often
geometries and petrophysical data.

are modelled with simplistic

D.W. Emerson
17 November, 1984,



%S

APPENDIX V

- CSAMT DATA

835114



*;&;53 835115

Minerals Exploration And Development Group @S@
T0 REFERENCE
R E WILLIAMS PRG/BW.43:51
DATE
FROM p R GIDLEY 1 DECEMBER 1987

re: CSAMT - BULGOBAC RIVER TENEMENT

A complete set of CSAMT results for the Bulgobac River
survey is now available and has been interpreted. The survey
coverage is as follows:

'Line Coverage
6800N 2025E ~ 2775E
7000N 1675E - 3075E
7200N 2225E = 2975E
7400N _ 2025E - 2875E
7600N 1225E = 2975E
7800N 1975E - 2775E
8200N 1525E = 2775E
8600N 2025E =~ 2575E
SO00ON 2225E - 2675E
9400N 2225E - 2625E

The CSAMT technique utilises a fixed remote current
source providing a predictable signal where apparent
resistivity and phase angle soundings are measured. The
technique provides high lateral resolution with excellent
depth penetration. Penetration depth is proportional to the
square root of the ratioc of the resistivity to the signal
frequency. This means at Bulgobac River, maximum depths
being examined were up to 450-500 metres since background
resistivities of 4-5000 ohm metres are common.

The CSAMT survey used an east-west transmitting dipole
of 1500m length about 10km south of the prospect. Initially
a test line along 7600N was read and a deep conductor was
defined. The additional lines north and south were then
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read. A collection of Cagniard resistivities determined
from this work is shown in Drawing No. 7612-9.
Interpretation of CSAMT data can be complex due to the
extensive volume of data produced plus the number of data
transformations which can be performed. These computer
enhancements have enabled a detailed interpretation to be
made which is shown in Figures 1-10.

Interpretation

The major interpreted elements of the CSAMT work are
indicated in Drawing No, 7612-10 and in conjunction with the
gravity data. This data reveals a conductor (<10 ohm metres)
being detected on adjacent lines beneath 2375E/7600N and
2725E/7400N. The conductor on 7400N appears next to a
possible major fault/lithological boundary which strikes
consistently between lines in a north-south direction and
beneath the eastern gravity gradient of the gravity high. It
is possible this boundary represents a fault or lithological
change suggesting a possible feeder for mineralisation. oOn
line 7800N the conductor is not observed and the bhoundary
zone is less well defined than to the south. Additionally,
on 7800N there is some suggestion of a lowered resistivity at
depth at about 2525E indicating an 'off-line' conductor. The
depth to the conductor is estimated at about 250-300m on line
7600N but deepening south to about 350m on line 7400N. The
primary evidence for the defined deep conductor comes from
high phase values in long period frequencies. This effect
has been shown at Marionoak (Eadie, 1987) and Mt. Lyell
(Bishop, 1987) to be indicative of low conductivity units.
The technigque is unable to discriminate between sulphides and
graphitic conductors but the high phase responses suggest the
conductor is probably polarisable, and therefore more likely
to be due to sulphides.
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Stratigraphically the CSAMT accurately defines the main
lithologic units of the area and indicates disconformities
which may be associated with faults or changes of lithology.
The boundary zone mentioned above appears continuocus and in
general strikes north-south. The feature is present on
nearly all lines until about 8200N in the north.

In general the interpreted sections suggest a broad
shallow syncline in the south with some discontinuities and
faults causing changes in apparent resistivity. This is not
evident in the QRS response due to its medium-high
conductivity (20-100 ohm metres). Lying above the shales are
higher resistivity interbedded shales and graded sediment
layers with resistivities of 50-150 ohm metres. Beneath the

.shales is high resistivity bedrock with apparent

resistivities from 400 to 4-5000 ohm metres. These bedrock
units probably equate to andesitic and pyroclastic rocks and
represent the host rocks for Hellyer. Frequent

discontinuities/faults are observed within these basement
rocks.

- North of 8200N the Que River Shales are observed to
shallow and in fact outcrop on the eastern end of 9000N.
Although no discrete conductors have been defined by the
CSAMT in this northerly portion of the grid, it is obvious
that the same lithologies hosting Hellyer would be
considerably closer to the surface than further south. The
thickness of QRS is also less than to the south, thinning to
be approximately 150;175 metres thick.

Based on recent drilling and petrophysical measurements,
the obvious area for future exploration should be in the
northern portion of the grid where thinner and shallower QRS
is observed. The higher conductivities associated with these
shales should not present a problem to inductive EM
techniques since the conductivities have been shown to exist
in unconnected lenses and pods with only minor increases in
bulk conductivities.

P R Gidley
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