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SUMMARY

Exploration for economic gold mineralization associated

with the Henty Fault has continued in 1988.

Three diamond drill holes were completed in the Lakeside
deposit, and one hole drilled to test the Fault zone south of the

0old Duttons workings.

A drill indicated resource of 750,000 tonnes @ 2.1g/t Au

is present at Lakeside.

A grid based geological, geochemical and geophysical
programme has been completed around the Murchison Mine. This has

indicated a favourable target horizon for further mineralization.

A Max-Min EM survey along the Tullah Flats, covering the
glacial obscured Farrell Sequence east of the Henty Fault has
defined 2 single anomaly that requirea drill testing. Ground
exploration is still in progress, to better define targets prior

to undertaking a drilling programme.

Drilling of geophysical anomalies, and at Lakeside, 1is

proposed for 1989.

An application for renewal of 9km? will be made to the

Department.

<y
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The remaining 12km?, at South Stitt and Mackintosh, is

to be relinquished.

CONCLUSTIONS & RECOMMENDATIONS

Diamond drilling at Lakeside has confirmed the presence
of gold-bearing vein style sulphide mineralization. Further
drilling is required to prove up further tonnage, and test for

higher grade portions.

Exploration at Tullah Flats and Murchiscn has indicated
geological and geophysical targets that require drilling. The
target in these areas are structurally emplaced base metal plus
gold deposits similar to the Farrell and Murchison deposits. The
Max-Min surveys completed have produced weak to moderate
conductors that possibly indicate sulphides. Drilling is

required to test these anomalies.

No further exploration has been done at South 8titt or
in the Mackintosh area north of the Farrell mining leases. A
detailed assessment of previous results indicates little

potential for the presence of economic sulphide deposits,

It is recommended that the Skm? area around Lakeside,
Murchison and the Arsenic Zone be retained. The remaining areas

are recommended for relinguishment.
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1.0 INTRODUCTION
EL 1/62 consists of 21km?, in two parts, located north
and south of Tullah (Fig. 1). The area is the subject of the

Rosebery East Joint Venture between Billiton Australia, Norgold
and Little River Resources. An area of 3km?, south of Lake
Rosebery was originally part of EL 4/73, and 1is the subject of
the Sterling Valley Joint Venture between Billiton Australia and
Norgold. Billiton Australia is the Manager/Operator of the Joint

Ventures.

The tenement was due for expiry on 22nd Japuary 1988,
and the present area was renewed, at the discretion of the
Department of Mines, for a further 1 year, to allow further
testing of the Lakeside gold prospect, and exploration of other

defined target areas on, or close to, the Henty Fault.

This report presents the exploration completed in the
tenement during 1988, the results obtained, and proposals for

exploration in 1989.

It is intended +to apply for renewal of 9km?* only,
surrounding the Lakeside-Duttons-Murchison-Arsenic Zone
prospects. The remaining areas, South Stitt and Mackintosh, will

be relinquished.
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2.0 PREVIOUS EXPLORATION

Details of all exploration in the area prior to 1988 are
given in Billiton Report No. 08.2498, Annual Report to the Mines

Department on Work Completed 23/1/87 to 22/1/88.

This report, together with previous reports submitted by
Billiton, presents a summary of the Regional Geology, the Henty

Fault Zone, and associated mineralization.

Exploration by Billiton was successful in discovering a
gold deposit at Lakeside. Previous drilling had intersected the
sulphides, but the assaying techniques used at the time failed to
detect the gold. Reassaying, wusing Fire Assay technigues,
indicated significant gold values. Seven diamond drill holes

were completed in 1987, confirming the mineralization.

Various geophysical techniques were wutilized to gausge
the response of the mineralization. It does in fact respond

equally well to IP and EM methods.

Several geophysical techniques have been utilised by
different generations of explorers. These are summarized 1in

Figures 2 and 3.
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3.0 WORK COMPLETED

3.1 LAKESIDE
Drilling: Three diamond drill holes were completed at this

prospect (Fig. 4), for a total of 936.3m, as detailed below:

Hole No N (AMG) E{AMG) RL AZ{AMG) DIP DEPTH
RED 88-1 3755681.1 384411.1 162.9 106¢ 60¢ 322m
RED 88-2 375249.5 384375.8 173.7 090¢ 500 289.3m
RED 88-4 375352.1 384386 167.9 090 65¢° 325m

RED 88-1 was designed to test down-dip from RED 87-7 at the

northern limit of the mineralization.

RED 8B-2 was degsigned to test for scoutherly plunging

mineralization below RED 87-6.

RED 88-4 was designed to test an off-hole EM anomaly detected

in a down-hole survey in RED 88-2.

All hecles were collared with a casing-advancer through the
glacials, which was cased with HQ casing. The weathered bed-

rock was drilled HQ, and the remainder of the hole drilled

NQ.



010

701013

Page 5

All holes were cased with slotted PVC piping to enable down-

hole geophysics to be done.

All holes have been geologically logged and comprehensively

sampled. (Appendix 1}.

Geochemistry: Assaying was done on half-core samples of

either 1m or Zm length, depending on the nature of the rock

unit.

Details are as feollows:

No. of Samples Element Method
188 Au Fire Assay (50g)
188 Cu Zn Ag AAS |
188 Pb As Ba Sn W Sb XRF

All assaying was carried out by Classic Comlabs, Adelaide. A
total of 13 samples from drill core were submitted for
petrological examination to Dr. A.S. Joyce of Geochempet

Services {(Appendix 2).

Five samples of mineralized drill core were examined by the

CSIRQ for their Pb Isctope Compositions (Appendix 3).

Resource Estimate: A preliminary drill indicated resource

hes been calculated.
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Geoghxsicg;. A trial UTEM survey across the Lakeside mineral-
ization was completed in December 1987, on lines 375100N,
375200N, 375300N. The objective was to test the response
from the known mineralization, and to test for any deeper

massive sulphides that may be present.

A down-hole SIROTEM survey was conducted on RED 88-2, to test
the response from the intersected mineralization, and to test

for any off-hole conductors.

A surface SIROTEM survey was conducted over 6 lines at 100m
spacing, south of the Lakeside minerslization, designed to
test for conductors along the Henty Fault. A large fixed
loqp was used as the transmitter source, and an RVR with a
MkII receiver recorded standard and early channel times. The
fixed loop was set up to the east of the survey area, because
of the presence of the Murchison Highway and steep terrain to
the west. The 22KV HEC power line crossing the loop is not
grounded, and did not affect the survey. Reading interval on
all six lines was 40m, excepl across the expected position of

the Henty Fault where a 20m interval was used.

A suite of samples of drill core and outcrop material was
despatched to Prof. D. Emerson, University of Sydney, for
Petrophysical examination (Appendix 4). The study was design
~ed to assist in fhe interpretation of IP, magnetic and EM
surveys in areas of poor or zero outcrop, and to discriminate

between sulphide and non-sulphide sources {(eg graphite).
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A single line Max-Min EM survey was done on line 375300N, to
test the response from the known mineralization, and to

compare it to IP and UTEM responses.

3.2 NORTH LAKESIDE - DUTTONS

Drilling: A single diamond drill hole, RED 88-3, was drilled
as a spetial test of the Henty Fault Zone (Fig. 5). The hole
was sited to the south of the o0ld Duttons Workings at
377454N, 385098E, azimuth 110° AMG, Dip 60°, total depth
178.5m. Slotted PVC casing was put in the hole in case down

hole geophysics was required.

Geochemistry: A total of 11 samples from RED 88-3 were

elements as at Lakeside.

Two samples were submitted to Geochempet Services for

petrological description.

3.3 TULLAH FLATS

This area covers the glacially-covered part of the Farrell
Sequence between the Henty Fault in the west, and the
Murchison volcaniclastics to the east, between Lake Rosebery
and Tullah. A previous grid was resurveyed prior to the geo-

physical survey. (Fig. 6).

' submitted to Classic Comlabs for assaying for the same
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Geophysics: A total of 18 lines were surveyed with a
Scintrex G856 Proton Precession magnetometer, for a total of
8.52 line km. Data was computer plotted and reproduced as =a

contour plan.

Eleven lines were surveyed with Max-Min EM, for a total of
4,16 line km, coil spacing was 100m, and reading interval
20m. This survey did not give complete coverage, as no

readings were taken across the Murchsion Highway.

3.4 MURCHISON MINE AREA

A 500m wide grid was erected, at 100m spacing, north and
south of the Murchison Mine, covering 2 km strike length of
favourable stratigraphy. The grid was surveyed with tape and

clinometer, and pegged at 25m intervals (Fig. 6).

Geological Mapping: A grid based mapping programme was

completed, together with more detailed mapping of the
Murchison Mine (at surface and underground). Aerial photo-
graphy was used to outline broader geological units east of

the grid.
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Geochemistry: A 'C’' horizon auger soil sampling survey was
carried out within the Murchison Mine Line (Fig.36 ), area

covering the lithological units associated with the known
mineralization along strike to the north and south of the
Murchison Mine. The survey also tested the weak EM anomalies
along strike from the mine. No geochemistry was possible
over the Tullah Flats area due to the thick glacial cover. A
total of 217 samples were collected and analysed for Au Ag Cu

Pb Zn Ba and As by Classic Comlabs Ltd. (Appendix 5).

Geophysics: A ground maghetometer survey was carried out on

the grid, from 376200N to 3780(00N.

A 5 line dipole-dipole IP survey over the Murchison Mine, was

carried out and reported on in 1987,

An eight~line Max Min EM survey was carried out from 376500N
to 377200N, for a total of 3.4 line km. Coil spacing was
100m, and reading interval 25m. Steep and variable slopes
over much of the eastern part of the grid in particular
seriously affected the in-phase data, which has prevented

quantitative estimates of depth and dip being calculated.

3.5 OTHER AREAS

No detailed surveys have been done at South Stitt or
Mackintosh. All previous data has been reviewed in the light
of results achieved at Lakeside etc. No further exploration

was deemed to be warranted.
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RESULTS ACHIEVED

4.1 LAKESIDE

4.1.1 brilling

Three diamond drill holes have been completed_at the Lakeside
prospect. The drill programme was designed to test for
strike and plunge extensions to the known gold bearing
stratiform sulphide mineralization associated with the Henty
Fault, as previously reported in BAUS report 08.2498.
Locations of the three holes are shown in Fig. 4. A brief
description of each hole follows, with more detailed logs and
assay results contained in Appendix 1. The relative positions
of the intersections to the Henty Fault are shown in the

longitudinal projection (Figure 26),

RED 88-1: Collar Co-ords. 384411E 375550N (Fig. 4)
Azimuth 106 AMG
Dip -60¢
Depth 322m

Drilled to test 2 possible northerly plunge to the known
mineralization at the Lakeside prospect. The Henty Fault was
intersected at 252.3m, with weak mineralization within black
shales, sandstones and siltstones from 2566-262m averaging
0.392/t Au. Further mineralization from 289-294m contained 3
metres averaging 0.97% Sn.

A summary log is as follows:

0 -252.3m Steep westerly dipping feldspar phyric
andesites and basalts. Groundmass strongly
altered to chlorite with silicification

becoming more intense towards the Henty Fault. .
Minor disseminated pyrite throughout with
minor arsenopyrite near the Henty Fault.
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252.3-254.5m Henty Fault Zone. Intense brittle deformation
forming a cataclasite consisting of fragments
of intermediate volcanics and black shales.
Strong chloritic and silicic alteration. Minor
disseminated pyrite, galena, chalcopyrite,
arsenopyrite and sphalerite throughout.

254.5-262.2m Black shales, partly graphitic, interbedded
with 1lesser fine grained siltstones and
gandstones. Moderate to intense chloritic and
silicic alteration. 5cm of massive pyrite-
arsenopyrite-chalcopyrite at 258.8m. Best
intersection {ppm) from 258 to 259.1m of 0,74
Au, 2200 Cu, 98 Zn, 190 Pb, 4 Ag, 2.8% As, 200

Sn.

262.2-294m Sandstones and siltstones with lesser inter-
bedded black shales. Silicic and c¢chloritic
alteration prominent throughout. Narrow

figsure fill veins and disseminated pyrite-
arsenopyrite-pyrrhotite from 289-294m Best
intersection (ppm} from 290-291im of 0.34 Au,
1200 Cu, 320 Zn, 1620 Pb, 30 Ag, 1.33% As,
9400 Sn.

294 -313.5m Black shale. Minor disseminated sulphides.

313.5-322 m Sandstones and siltstones with lesser inter-
bedded black shales.

EOH

RED 88-2: Collar Co-ords. 384375E 3752560N (Fig. 8)
Azimuth 090 AMG
Dip -50Qe°
Depth 289.3m

Designed to test a possible southerly plunge to the known
mineraligation at Lakeside. The Henty Fault Zone waSs
intersected at 209.1m sulphide mineralization over 11m from
214-225m averaged 1.22 g/t Au.

A summary log is as follows:

0 - 33 m Fluvio-glacial sediments.

33 -209.1m Steep westerly dipping sequence of inter-
mediate andesites, basalts and epiclastics.
Groundmass largely replaced by chlorite.

Strong silicification associated with zones of
weak sulphide mineralization.
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209.1-211.7Tm Henty Fault Zone. Multiply deformed, strongly
altered intermediate volcanics, black shales
and quartzose sandstones.

211.7-213.6m Black shale, partly graphitic, with lesgser
interbedded quartzose sandstones. Minor
disseminated sulphides,

213.6-227.24m Mineralized Zone. Predominantly light grey
quartzose sandstones with lesser interbedded
black shales and siltstones. Strong silicic
and chloritic alteration throughout. Semi-
massive, massive and disseminated sulphides
throughout. Average of 1.22g/t Au from
214-225m with a best intersection (ppm) from
223-224m of 4.9 Au, 9190 Cu, 160 Zn, 190 Pb, 17
Ag, 3.7% As, 660 Sn.

227.24-289.3m Interbedded sandstones, siltstones and shales.
Moderate silicic and chloritic alteration
throughout. Minor disseminated sulphides.

EOH
A down hole EM survey was cgrried out on RED 88-2. Results
from this survey indicate an off-hole narrow conductor below

and to the north from RED 88-2.

RED 88-4: Collar Co-ords. 384385E 37535N (Fig. 9)

Azimuth 090~ AMG
Dip -65e
Depth 325m

Drilled to test a significant DHEM conductor below and to the
north of RED 88-2. The Henty Fault Zone was intersected from
242.2-246m. Mineralization within the Farrell Sequence east
of the fault averaged 1.3g/t Au from 268-273m.

A summary log is as follows:
0 - 32.5m Fluvio-glacial sediments.

32.5 -242.2m Steep westerly dipping sequence of predomin-
antly feldspar phyric andesitic volcaniclast-
ics with lesser fine grained lenses of
basaltic volcanoclastics. The groundmass 1is
strongly altered to chlorite with later strong
to intense s8ilicification becoming dominant
from 104m to the Henty Fault.
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242.2-246.4m Henty Fault Zone. Multiply deformed fragmented
intermediate volcaniclastics, sandstones and
black shales. Strong chloritic and silicic
alteration. Minor carbonate alteration. Minor
disseminated pyrite, arsenopyrite, sphalerite
and chalcopyrite throughout.

246.4-276.18m Interbedded steep westerly dipping quartzose/

volcaniclastic sandstones and siltstones with
lesser interbedded black shales. Strong
silicic and chloritic alteration. Mineralized
zone from 254.77-276.18m. The mineralization
is largely confined to the sandstone/siltstone
units consisting predominantly of 5-10%
disseminated and fissure filled pyrite- arsen-
opyrite>pyrrhotite>chalcopyrite. An average of
1.3g/t Au occurs from 268-273m with a best
intersection (ppm) from 271-272m of 1.9 Au,
2600 Cu, 550 Zn, 6400 Pb, 84 Ag, 7.0% As and
2450 Sn.

276.18-325m Steep westerly dipping sandstones, siltstones
and shales. Moderate to strong chloritic and
silicic alteration. Minor carbonate
alteration. Approximately 1% disseminated
pyrite>pyrrhotite>sphalerite-galena throughout

EOH

As a result of the drill 1lifting, the drill target of RED

88-4 was not fully tested at the depth originaelly indicated

by the DHEM on RED 88-2.

4.1.2 Petrology

Petrological samples were taken at selected intervals on all
three drill holes. Sample locations are annotated in the
drill logs in Appendix with descriptions in Appendix 2.
Thin section 15703 is of wparticular interest, containing
fissure veins rich in medium to coarse grained cassiterite

and pyrite, suggestive of a granitoid source.
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4.1.3 Isotope Studies

Sulphur isotope studies on the mineralization with the drill
core from the Lakeside prospect, carried out by the Tasmanian
Mines Department, indicate a possible magmatic source for the

sul phur,

Pb isotope studies by CSIRO on the same mineralization
suggest a Devonian thermal event being responsible for the

mineralization at Lakeside. (Appendix 3).

It would appear from this work, and from the petrological
studies, that the mineralizaticon at Lakeside nmay be
associated with the intrusion of a Devonian granitoid, which

ig thought to be located 1 to 1.5km beneath Lakeside.

4.1.4 Resource Estimate

To attempt to define a drill indicated resource an "envelope"
estimate of tonnage and grade has been made. (Fig. 10).

The outer boundary of the envelope is placed either at mid-
intersection at 50m or estimated base of glacials. All
intercepts within the envelope are included in the estimate,
with each "width x grade" calculated and accumulated. The
cumulative "width x grade” was divided by cumulative "width"
to give average grade; and the cumulative "width" divided by

number of intercepts to give average "width".
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Hole No.

RED

RED

RED

RED

RED

RED

RED

MRP

MRP

Intercepts

B7-2

87-3

B7-5

87-6

87-7

88-2

88-4

212

233

-9

Au Width
Total Area

Total Volume:

Assume

Estimated indicated tonnage:

Indicated Resource

Width(m)

(a)

4

43250m?
220,000m?3

SG 3.4g/cc

Grade(g/t}

(b)
2.3
5.9
1.74
1.59

2.61

Au Grade

2.1 g/t

750,000t

750,000t @ 2.1 g/t Au

4.1.5 Geophysics

The UTEM survey

successfully delineated

ization at Lakeside (Fig.

the

that could reflect more massive mineralization.

IP.

However,

11},

there is

701621
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g.metres

{c=a x b)

14.2

13.4

1!2

E.metres
97.1

the known mineral-
with better definition than

no indication of a deeper scurce
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On line 375300N (Figs. 12,13,14) the anomaly occurs exactly
where the sulphide mineralization is projected to subcrop
beneath the glacial overburden. A glacial thickness of about
40 metres is indicated, compared with an interpreted depth of
50 metres from the UTEM.response. Conductivity x thickness
is interpreted tc be about 1.3 siemens, which is rather Jlow
given the thickness of mineralization. The decay time-

constant of 0.4 msec 1is rather short for a large amount of
sulphide mineralization. Computer modelling indicates a

depth extent of less than Z00m.

Line 375200N (Figs. 15,16,17) extends further east than
375300N. The anomaly over the Lakeside mineralization is
si@ilar to that on line 375300N, with a similar interpreted
depth. The conductivity x thickﬁess product is lower,
indicating less sulphide mineralization. At the eastern end
of the line at 385000E, a strong anomaly is present. This is
presumably reflecting a line of thin, vein style
mineralization, hosted by graphitic shales, and intersected

in previous diamond drilling (MR 1, MR 2, RED 86-1).
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There 1is a markedly weaker response from the Lakeside

mineralization on line 375100N (Figs. 18,19,20) indicating

much lesas sulphide. The point-normalised Z component does
not indicate any 1increase in source depth, and appears +to
preclude a southerly plunge to the mineralization. An
important factor of the anomaly on this line is the

significant weakening of response only 100m south of known
significant mineralization. The strong conductor at 385000E
is recorded on this 1line, and coincides with a strong 100m
Max Min EM anomaly detected by Getty. Using Fraser filtered
data, there is a deep conductor at 384820E, that does = not

show up on the raw data.

Down hole Sirotem Logging was carried ocut in drill holes RED
87-2, RED 87-6 and RED 88-2,. A Sirotem MkII machine was
used, using the transmitter loop shown in Figure 11. Data
was digitelly recorded, and plotted in-house on both
log=-linear, and linear-linear response form. Probe polarity

was positive down within the loop.

In hole RED 87-2, the log-linear plot (Fig., 21) clearly indi-
cates the anomaly due to mineralization. The semimassive

sulphides between 216.3m and 218.3m produce the response,
rather than the ldisseminated sulphides closer to the Henty
Fault. The decay constant of 2.6 msec is larger than record-
ed on the surface and is more indicative of a larger sulphide
body. It may alseo reflect the location of the intersection in

the most strongly developed part of the mineralization.

A
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The shape of the anomaly is indicative of mineralization
intersected at its edge, with the mineralization extending
down dip beneath the hole. Due to the proximity of Lake
Rosebery to the North, no surface UTEM can be done to confirm

this premise.

The mineralization in hole RED 87-6 produced a considerably
reduced response than in RED 87-2, with a decay similar to
the surface UTEM response (Fig. 22). The anomaly profile is
also less indicative of a down-dip extension to the
mineralization. There appears to be a weak off-hole anomaly
on the later channels at about 100m downhole, but it is
uncertain in which direction the source is. The main anomaly
is quite symmetric and could be caused by the mineralization

to the north.

Drill hole RED 88-2 was logged using two loops, one north of
the hole and one to south. The survey using the south 1loop
did not produce a significant response (Fig. 23) indicating
that no conductor is present south of the hole. The response
from the survey using the northern loop (Fig. 24) indicates a
significant conductor to the north of the hole, and probably
deeper. The major conductor is at 240m depth, 20m below the
mineralization in +the hole; a weak off-hole conductor is
present at 160m, within the andesitic volcanics east of the

Henty Fault, and probably reflects minor, weak mineralization
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Modelling of the response using different source sizes and
attitudes, produces a best fit (Fig., 25) from the observed
response from a conductive body of 200m strike length, depth
extent of 100m and width up to 10m. This implies a
relatively small conductor of up to 200 000m?, lying north of

the hole and extending down-dip.

TEM soundings were carried out in the centre of each of the
DHEM transmitter loops, and indicate resistivities decreasing
with depth. The soundings are probably reflecting the
conductive 1lithologies east of the Henty Fault dipping

westwards under the TEM loops.

The DHEM response was drill tested by drill hole RED 88-4.

The Sirotem survey south of Lakeside (Fig. 11} did not
produce any significant response east of the Henty Fault.
None of +the profiles show a clear Lakeside-type response,
although the position of the +transmitter loop over the
Farrell Sequence may have a detrimental effect. No clear

drill targets were defined.

On all the 1lines, a strong response is present due to the
conductive Farrell Sequence sediments east of the Henty
Fault. The position of the Fault itself is not clear,
indicating a somewhat gradual change in conductivity across
the fault, indicating the possibility of weak sulphide

mineralization west of the Fault.
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For each line, profiles are presented for the standard-times
(lin-1in plots), (Figs. 27-32}. The Henty Fault is indicated
on each profile as interpreted from the chargeability
profiles and drillhole logs. Very weak TEM anomalies are
indicated on the ST 1lin-lin profiles; these are Fraser-
filtered anomalies, and all lie west of the Fault. None have
any strong correlatable IP response, so they are probably due
to a variation in conductivity in the volcanics, perhaps due

to minor sulphides.

The petrophysical testwork on several samples of mineralized

and unmineralized rock types from the area, was included in a
broader test programme involving material from several other
miqeralized areas of the Mt. Read Volcanics (Appendix 4). It
appears that the black shales within the Farrell Sequence are
not graphitic and therefore should only be conductive if
sulphides are present. This significantly upgrades various
EM and IP anomalies detected in the Farrell Sequence in

previous and present surveys.

The Max-Min survey on line 5375300N produced a positive res-
ponse from the known mineralization (Figure 33)., The anomaly
is coincident with the UTEM and IP anomalies, with an inter-
preted depth of 40m to the top of the conductor, similar to
the UTEM. Assuming a mineralized thickness of 3m (as inter-
sected in RED 87-6), the conductivity is about 2 mhos,
similar to that from the UTEM as a moderate to good conductor

most massive sulphide orebodies are likely to have conduct-
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-ivities an order of magnitude greater. Since the anomaly
was not completely covered, there may be some errors in the

guantitative interpretation.

There is a wenk in-phase anomaly at the western end of the
line, and the lack of a coincident out-of phase response
suggests a coil-spacing problem due to gridding or terrain.
Fig. 60 indicates the positions of the various anomalies in

relation to the Henty Fault Zone.

4.2 NORTH LAKESIDE -~ DUTTONS

4.2.1 Drilling
Spatial testing along the Henty Fault for additional gold

bearing sulphide mineralization was carried out north of the
L.akeside prospect by drilling one diamond drill hole, RED
88-3. Due to thick glacial cover over the Henty Fault there
was very little geological control wupon the siting of the
hole. Previous IP surveys had aided in the location of the
Henty Fault combined with information gained from the work at
the Lakeside prospect. (Fig. 5). A brief description of RED

88-3 follows, with a more detailed log in Appendix 1.

RED 88-3: Collar Co-ords. 385098E 377454N (Fig. 34)
Azimuth 110° AMG
Dip -60¢
Depth 178.5m
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Fluvio-glacial sediments.

Steep westerly dipping sequence of inter-

mediate andesites and basalts. Strong
chloritic replacement of the groundmass.
Silicification intense in parts. Minor

disseminated pyrite throughout.

Henty Fault Zone. Strongly silicified brecci-
ated rock, original textures absent. Minor

disseminated pyrite throughout.

Black graphitic shale. Strong silicic and
chloritic alteration. Minor disseminated

pyrite.

Interbedded light grey quartzose sandstones,

siltstones, black shales and minor
epiclastica. Strong silicic alteration. Large
quartz veins infill fissures from 128-131m.
Weak disseminated sulphide mineralization from
152-155m. Best intersection (ppm) from
1563-154m of <0.01lAu, 320 Cu, 770 Zn, 3.05% Pb,

80 Ag, 190 As, <4 Sn.

from the drilling were dissappointing and no

further work is envisaged in this area.
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4.3.1 Mineralization

The Murchison Mine Line contains several small old workings,
South Murchison, Murchison, Murchison Extended and Central
Farrell. The Murchison Mine is the largest of the workings
with recorded production of 300 tons @ 40% Pb, 53 oz/t Ag,

2.1g/t Au.

The mineralization occurs as a series of fissure fill en
echelon lensoidal bodies occupying tension sigmoids within a
narrow dacitic epiclastic host. The mineralization has a
southerly plunge of 50-60°. The sigmoidel structures have
been recognised by the author in the hanging wall shales and
sandstones (Fig. 35), and would appeer to have developed as a
result of normal movement on thrust planes, which had been
developed at an earlier time by reverse thrusting. The more
brittle nature of the dacitic host rock probably aided in the
formation of large fissures, compared to the softer shales
and sandstones in the hanging wall and Tfootwall where
mineralization is largely absent. The steep southerly plunge
of the mineralization suggests a possible additional

horizontal thrust component.

The results of Pb isotope studies carried ocut on ore from the
Murchison Mine strongly suggests a Devonian thermal event for

the formation (Appendix 3}.
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4.3.2 Local Geology

The Tullah Flats region 1is completely obscured by glacial

cover inhibiting any chance of detailed mapping within +this
area. It is known from drilling (RED 88-3), that the
sequence immediately east of the Henty Fault consists of a
steep westerly dipping sequence of interbedded black shales,
siltstones, sandstones and quartz-feldspar phyric epiclastics
of the Farrell Sequence. This sequence extends into the
Murchison Mine Line where detailed mapping has been
successful in differentiating several distinect lithologies

across strike, and mrlong strike to the north.

Outcrop within the Murchison Mine Line grid is poor with the

majority of the mapping being interpreted from float samples.
The topography is steep, situated on the western flank of Mt.
Farrell and covered in thick vegetation. Good exposures are
available along the Murchison Dam Road and within the adits

of the several abandoned workings within the grid.

The sequence is strongly cleaved, with a distinct north
northwest lineation, dipping west between 60 and 700 ,
parallel to the dip on the Henty Fault to the west,

Striations on the cleavage planes indicate a west-blockup
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movement . Bedding within the Farrell Sequence has a similar
strike to the cleavage in the southern part of the grid, hut

with a shallower dip of 55-65°. The bedding swings arcund to
strike north -~ northeast in the northern half of the area.
No definitive structures were observed within the Farrell
Sequence which could be used to determine facing. Within the
Murchison Mine Line the Farrell Sequence lies ipon the
Murchisen Volcanics to the east, the nature of the contact

unknown.

The geology within the grid moving up sequence from east to

west consists of: (Fig.36}).

Murchison Volcanics a) A sequence of intensely sericitized,

mildly chloritic, fine grained, ?rhyolitic, probably
pumiceous tuffaceous rocks of unknown thickness. (Appendix 2
Sample 15713). b) Strongly sericitized, fine grained, quartz
-feldspar phyric epiclastic of ?rhyolitic composition. The
rhenocrysts are predominantly feldspars with an average grain
size of less than 1mm. Phenocryst content is less than 5%.

Thickness is variable, ranging up to approximately 130,

Farrell Sequence ¢} Rhyodacitic volcanoclastic containing

two distinct quartz phenocryst sizes (<2mm and <4mm), also
contains feldspar phenocrysts and rhyodacitic rock fragments.
Partly chloritic and sericitic. This sequence becomes

thicker to the north, suggesting a possible palaeo-basin to
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the north. d) Finely laminated strongly sericitized ash
tuffs and crystal rich dacitic tuffs. Individual lenses

1-6cm in width. The entire sequence is up to 65m thick.

e) Fine to medium grained dacitic epiclastic, containing
abundant clasts chloritised dacite and phenocrysts of quartz
{<2mm). The thickness of this unit is variable, up to 45m
thick in parts. (Appendix 2 Sample 15712). f} Interbedded,
finely laminated in parts, graphitic black shales and
sandstones. The sequence forms the footwall lithology to the
Murchison Mine ore bedy and has a variable thickness,
steadily increasing to the north of up to approximately 50m.

g) Medium to coarse grained mildly <chloritic dacitic
epiclastic., This formation 1is the host horizon for the
Murchison Mine ore body and contains abundant clasts of
dacitic ?welded tuff and associated coarse phenocrysts of
quartz and feldspar (5mm)}. The thickness of this unit varies
along strike, up to a maximum of approximately 80m (Appendix

2, sample 15711). h}) Interbedded sequence extending west

to the Henty Fault of black shales, siltstones, sandstones
and quartz-feldapar phyric epiclastics. The sandstones are
known to contain 1lithic clasts of carbonaceous shales,
rhyolitic volcanics, quartzites and granites. (Appendix 2,

Sample 15714}.



032

701033

Page 27

Alteration within +the Murchison Mine Line consistas of a
strong regional development of sericite, particularly within
the rocks derived from felsic volcanics, {Units a, b, ¢, d, e
and g), with lesser regional development of chlorite. Strong
silicification and disseminated pyrite alteration with lesser
carbonate alteration accompanies the Murchison Mine ore
bodies within the host rock {(Unit g). This alteration halo
is limited to a few metres which makes the detection of
gimilar alteration within the rest of the area difficult due
to the poor outcrop. There are small patches of strongly
developed silicification and disseminated pyrite within the
exposure along the Murchison Mine Road at approximately
3B5850E. These small alteration zones are accompanied by
strong potassic alteration and may be associated with the

intrusion of the nearby Cambrian Murchison Granite.

The contact between the host horizon (Unit g) and the
footwall rocks {(Unit f) is accompanied by the development of
weak to moderate disseminated pyrite. This feature is
evident along strike to the north of the Murchison Mine.

Shallow workings accompany good exposures of this contact.
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4.3.3 GEOPHYSICS

Ground Magnetics: Ground magnetic surveys were carried out

separately over the Tullah Flats and Murchison Mine Line
areas (Figs. 37,38). The Tullah Flats survey produced a line
of relatively weak anomalies which strike north - northeast
from RED 86-1 (Fig.39). This signature may be attributed to
minor pyrhotites observed in RED 86-1, which may be primary
since the anomalies are conformable to the known strike of
the Farrell Sequence. The magnetics clearly depict an
east-west fault at line 376200N, which was also apparent
during mapping on the Murchison Mine grid. Two magnetic
trends are apparent on the Murchison Mine Line survey ({Fig.
40?. Both are ©believed to be from a shallow source. The
eastern, north-northeast trending anomaly can be attributed
to a magnetite bearing rhyodacitic volcanoclastic, with the
magnetic +trend following strike. There i3 no readily
available explanation for the western anomaly, however,
examination of the core from EZ drillholes MPZ8 ahd 29 may
indicate the source. There 1is no direct magnetic signature
to the mineralization at the mine, suggesting that the
pyrhotite remaining in the footwall of the mine is of limited

size,
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Max-Min EM: A Max-Min EM survey was carried out by BAUS
personnel over the Tullah Flats and Murchison Mine Line
areas. The results from the Tullah Flats area (Figs. 41-51)

show a series of moderate EM anomalies trending north from

DDH RED 86-1., These anomalies essentially coincide with
Dighem EM anomalies. The source for these anomalies 1lies
under approximately 40m of glacial sediments. The EM ancomaly

has a moderate conductivity, similar to that of the Lakeside
anomaly, and that intersected by RED 86-1, both of which have
failed to produce signficiant mineralization. The line of EM
anomalies has a strike extent of over lkm and appears to
diverge, to the north, from the westernmost trend of magnetic
anomalies indicating either a disconformity within the
Farrell Sequence or cross-cutting sulphide veins. The cause
of the EM anomalies is most probably sulphide mineralization
with possible contributions by host Dblack shales and
associated disseminated and stringer pyrite and pyrrhotite as
observed in RED 86-1. As the Murchison Mine mineralization
cross-cuts the regional foliation by 15-20°, it 1is gquite

feasible to suggest a cross-cutting vein system to the west.

An irregular array of weak EM anomalies is also present (Fig.
39). These weak anomalies may be caused by narrow lenses of
black conductive shales with disseminated sulphides beneath

the glacial cover,
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Due to the steep and variable slopes over the Murchison Mine
Line area only the out-of-phase component has been inter-
preted. Without the in-phase component quantitative
estimates of depth and dip of a conductor cannot be made. A
line of weak EM anomalies (Fig.40, and 62-59} trend north
from the Murchison Mine with a2 weak anomaly corresponding to
the mineralization at the mine or to the black shales within
the footwall. The response indicates a deep or poorly
conductive source. The line of anomalies roughly coincides
with the contact between the host horizon and footwall Dblack
shales delineated during mapping. The presence of weakly
disseminated pyrite along this contact may contribute to the

EM response.

4.3.4 GEOCHEMISTRY

The results of the 'C’' horizon auger sampling survey were
very dissappointing (Appendix 5). Distinctly anomalous
values occur on lines 376000N and 376700N, where the results
are probably attributed to rubble and stream sediments
derived from the Murchison Mine. The higher base metal
values associated with the shales and sandstones of Unit (h)
would appear to be a regional feature and not associated with
possible mineralization. The weak EM anomaly on line 377000N
is coincident with poorly outcropping Unit (e) with minor

disseminated pyrite and silicification, associated with
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weakly anomalous Au Pb Zn As and Ba. The lack of anomalous
Ag throughout the survey area indicates that there are no
obvious targets within the area, as the known occurrences of

mineralization are rich in Ag.

4.3.5 TARGETS

The combhined Dighem EM and Max-Min EM anomalies along the
western boundary of the Tullah Flats area presents a possible
target for drilling, with the collar being located west of
the Murchison Highway (Fig.39). Drilling could test a
possible extengsion to the mineralization intersected in RED

86-~1 viz: 0.85m @ 31% Pb, 3% Zn, 670g/t Ag.

DPrilling of the Max-Min anomalies north of Murchison Mine is

recommended to test for the source of the anomalies.
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DRILL LOG SHEETS RED 88-1, RED 88-2, RED 88-3, RED 88-4.
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Sample Number : 15708

Intensely albitized, sericitized, chloritized.
carbonated and Jeucoxenized andesitic lava
with an epidotized and more chloritic
fragmental (?icantacl zone

Identification

Descraption

The sample 15 2 specimen of drill core, dlqp]aying mainly
greenish grey, altered fine-grained rock cut by many fine.
pale alive and some thicker, pinkish grey veins. oOne end
of the core is darker. more chloritic and of [ragmental appcarance,
it also has a 20mm orange pink clast.

A staining test revealed that the orange pink material
is partly X-feldspar.

In thin scctien the bulk of the specimen is seen to be
intensely altered but there are plainly recognisable. finely
porphyritic, hypidiomorphic crystalline volcanic textures.
Phenocrysts were about 0.1 to G.7mm and the groundmass featured
moderately Flow-aligned feldspar laths about 0. 2mm long.

The phenocrysts of inferred plagioclase have been completely
finely albitized and carbonated. The groundmass plagioclase
has ben heavily sericitized, mafic silicates have been completely
chloritized and oxides have been leucoxenized.

Irregular fracture weins {up to 4mm thick) carry outer
zones of very fine, untwinned albite and & core of Coarser.
anhedral calcite and in one case some quartz. Later, finer
{0.1mm wide) fracture veins carry a very cloudy, fine epidote
group mineral.

The darker, chloritic end of the specimen has quite different
textures of fragmental and possibly amygdaloidal style. There
are many sericitized 1mm clasts of plagiotlase set in a cellular
matrix of chlerite and fine epidote. The pebble-sized pink
clast is a piece of heavily altered coarsely porphyritic,
finely amygdaloidal latite : it has 0.5 to 2mm sericitized
and epidotized feldspar phenccrysts and smaller carbonated
phenoCcrysts set in an epidotized very finely feldspathic groundmass
with guartzose amygdales.

An approximate mode of the drill core is :

65-75% intensely altered, fipely crystalline andesite
10-158% richly chloritized snd epidotized,
fragmental and amygdaloidal regime
4-6% pink clast of latite
B-10% veine of albite-calcite(-quartz}
2-3% veins of cloudy fine epidote

The composition of the main andesitic regime is :

15-20% completely albitized and carbenated feldepsr
phenocrysts
£5-65% heavily sericirized groundmasé plagioclase
15-208% chlorite
3-5% leucoxene

Corments and Interpretations

The bulk of this specimen cleady possesses remnant textures
of finely porphyritic, andesitic style, but one end of the
specimen has some fragmental and probably amygdaloidal textures.
Probably the specimen represents andesite lava and an upper
or lower amygdaloidal, flow brecciated contact zone with
incorporated feldspar sand and a latite rock fragment. The
simple andesite is intensely albitized, sericitized., chloritized,
carbonated and leucoxenized. The breccia zone is more chloritac
and mleoc epidotized.

Thick fracture veins carry fine albite, coarser calcite
and some quartz. Thipner, later veins carry cloudy fine epidote.

Sample Mumber : 15709
identification : Albite-chlorite-calcite augen schast

Description

The sample is a well foliated, linc-grained greenish
graoy rock with disseminated lenlicular clasts or augen.

A staining test revealed no kK-teldspar,

In thin <cction the sample displays strongly foliated
textures deviating around lenticular rigid augen which are
commonly about Smm in length.

Most of the augen cersist of aggregates of anhedral calcite
(about 0.2 to 0.5mm grainsize) with subordinate, finer, anhedral,
untwinned albite {about 0.0 to 0,0Jmm}. Some alko contain
minor chlorite and several carcy leucoxenized oxide grains
{about 0.2 to 0.4mm}. One of the largest sugen has deformed.
abundantly feldspar porphyritic, andesitic textures and carries
calcite, sericite, remnant plagioclase, chlorite and leucoxene,

The foliated matrix is dominated by anhedral. elongated
calcite [about 0.02 to 0.03mm), but with minor fine chlorite.
anhedral, untwinned, fine alhite, and leucoxene.

There are a tew pyrite crystals {0.2 te 1mm} with strain
shadows of chlorite and calcite.

An approximate mode is

20-25% heavily carbonated, finely albitic and
related augen
70-75% matrix calcite
2-31 matrix chlorite
1-2% matrix albite
tr matrix leucoxene
tr pyrite

Comments and Interpretations

This rock is an augen schist, apparently generated by
shearing of an intensely carbonated rock. The augen represent
rigid remnants of heavily carbonated butr alsc finely albitized
rock. In a few cases there are remnant indications that the
augen represent intensely altered porphyritic andesite.

There is no sound basis on which to judge whether the
original rock was andesite lava, now intensely carbonated
and sheared, or some fragmental rock with clasts of andesite
set in a finer, more easily carbonated and sheared matrix.

A few graing of pyrite were in existence prior to shearing
they have strain shadows of calcite and chlorite.
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PETROLOGICAL REPORTS FOR LAKESIDE AND MURCHISON MINE LINE.
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Sample Number : RED 87-4 90.5m

Identification : Mildly foliated, intensely chloritized,
abundantly porphyritic mafic andesite or
calc-alkali basalt, carrying deformed veins
of calcite with chlorite, albite and trace
sulphide

Description

The sample is a specimen of drill core, displaying abundant
deformed dark greenish grey phenocrysts of feldspar set in a mildly
foliated, dark greenish grey groundmass. There are several very
light grey carbonate veins, the largest being a sheared lenticular
structure with a maximum thickness of about 5mm.

A staining test revealed no K-feldspar.

In thin section the sample displays remnant abundantly
porphyritic, hypidiomorphic, crystalline volcanic textures, but
the phenocrysts have been cracked and altered and the groundmass
altered and mildly foliated.

The abundant phenocrysts were plagioclase about 0.4 to 2mm
in size, now penetrated by many chloritic fractures, flecked by
sericite and calcite and of apparently albitic composition. The
groundmass has laths of similarly modified plagicclase, about
0.1 to 0.3mm long. Inferred mafic silicates are represented by
mildly stretched aggregates of chlorite and inferred oxides are
represented by similarly stretched aggregates of fine sphene.

Sheared and recrystallized fissure veins about 0.5 to 5mm
thick carry calcite, minor chlorite and albite and a few grains
of anhedral sulphide, probably pyrite.

An approximate mode is :

45-55% chlorite

25-30% albite

10-15% sphene

3-5% sericite

3-5% calcite

1-3% veins of calcite with minor chlorite and

albite and traces of sulphide

Comments and Interpretations :

Well preserved, abundantly porphyritic, finely crystalline
textures are quite consistent with former lava, but it has
experienced intense alteration to a chlorite-albite-sphene assemblage
and mild deformation. Fissure veins of calcite with minor chlorite
and albite, and traces of sulphide have also been deformed.

The original lava was rich in plagioclase phenocrysts but
it carried about 10-15% opaque oxides in its groundmass and the
cbserved abundance of chlorite implies a high mafic index. There
are no suggestions of any former olivine. Thus, the original
rock was probably mafic andesite or calc-alkali basalt.
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Sample Number : ‘RED 87-4 95.8m

Identification : Moderately foliated, intensely chloritized,
porphyritic mafic andesite or calc-alkali
basalt, carrying deformed and disrupted
veins of chlorite and calcite with minor albite

Description

The sample is a specimen of drill core, displaying dark greenish
grey, finely crystalline rock with moderate foliation and some
deformed fissure veins (ranging up to 5mm thick) carrying mainly
very light grey carbonate.

A staining test revealed no K-feldspar.

In thin section the sample is seen to be intensely chloritized
and moderately deformed, but there are obvious remnant textures
of finely porphyritic, volcanic style.

Phenocrysts constitute about 10-15% of the rock and were
about 0.3 to 1mm in size, but their recognition has been obscured
by alteration. Some were apparently mafic silicate (probably
pyroxene) now replaced by chlorite and stretched. Others were
probably plagioclase, now altered to fine-grained aggregates of
albite and chlorite; a few plagioclase phenocrysts are represented
more conspicuously by tabular aggregates of sericite. The groundmass
had primary grainsizes around 0.1 to 0.3mm : plagioclase laths
are now represented by albite with sericite and calcite, mafic
silicates by stretched aggregates of chlorite and oxides by stretched
aggregates of sphene. '

Fissure veins about 0.1 to 5mm thick have been deformed,
disrupted and partly recrystallized. Thin veins are commonly
dominated by chlorite, but thick veins feature mainly calcite.
They also carry minor albite.

An approximate mode is :

50-60% chlorite

15-20% albite

10-15% sphene

4-6% calcite

3-5% sericite

5-7% veins of calcite and chlorite with minor albite

Comments and Interpretations

Remnant primary textures are consistent with mafic lava,
carrying phenocrysts of plagioclase and probable pyroxene. The
rock has been intensely altered to a chlorite-albite-sphene mineral
assemblage and fissure veined by mainly calcite and chlorite,
and moderately sheared.

The original lava was similar in composition to that at 90.5m
in RED 87-4 but it carried fewer feldspar phenocrysts and they were
accompanied by probable pyroxene phenocrysts. There are no indications
of any olivine. The original lava was probably mafic andesite or
calc-alkali basalt.
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Sample Number : RED 87-4 118. 3m

Identification : Folded and macro-faulted, graded, laminated,
chloritized silty turbidite with mildly
deformed late veinlets of chlorite-sericite-
guartz-calcite

Description

The sample is a specimen of drill core, displaying dark greenish
grey, fine-grained rock with mildly disturbed and macro-faulted,
fine laminations.

A staining test revealed no K-feldspar.

In thin section the sample displays graded silty laminations
variously about 1 to 4mm thick. The laminations dip steeply.,
but have facing directions orientated upwards within the segment
incorporated in the thin section. The silty basal zone of each
laminated unit amounts generally to about 25% of the thickness,
but there are exceptions. The silt grains in the basal zones
are generally less than about 0.05mm and they include plagioclase,
sphene after oxide, and chloritized grains. Some of the plagioclase
is sericitic. The muddy upper zones carry more chlorite and sphene.

A few thin mildly deformed fissure veins (about 0.2mm wide)
carry chlorite, sericite, quartz and calcite. They post-date
folding and faulting of the laminations.

An approximate mode is

“70-75% chlorite

10-15% plagioclase
10-12% sphene
4-6% sericite
0.2-0.3% veins of chlorite-sericite-quartz-calcite

Comments and Interpretations

This sample is interpreted to represent a fine turbidite
sediment composed of graded silty to muddy laminations composed
of detritus drawn from mafic volcanic sources.

It has been pervasively altered to an assemblage of chlorite,
sphene, probably albite, and sericite. The laminations have been
folded and faulted. Thin fracture veins of chlorite-sericite-
quartz-calcite developed after the visible faulting, but also
experienced some mild deformation.
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Sample Number : RED 87-8 41m
‘Identification : Moderately sorted, andesitic, volcaniclastic

arenite, now intensely altered to chlorite-
epidote-albite-orthoclasc-calcite-sericite-
sphene and moderately foliated

Description

The sample is a drill core specimen of speckled light grey
and greenish grey rock. Many phenoclasts of feldspar and a few
porphyritic lithic clasts ar recognisable on sawn surfaces.

A cobaltinitrite staining test revealed that most plagioclase
clasts show partial replacement by fine K-feldspar.

In thin section the sample is seen to be intensely altered
and moderately foliated, but remnant primary textures are consistent
with moderately sorted, densely packed phenoclasts and lithic
clasts, mainly 0.5 to 3mm in size. There is only a minor matrix
or cement, now represented by chlorite and sphene. Recognisable
phenoclasts are mainly plagioclase, now heavily speckled with
epidote, sericite and calcite and showing patchy replacement by
clear K-feldspar, apparently orthoclase. Other phenoclasts are
opague oxide, partly altered to leucoxene. Lithic clasts have
generally been stretched into lenticular shapes : many are dominated
by fine albite, chlorite and sphene with a few feldspar phenocrysts,
but others are quite sericitic. There are rare aggregates of
fine pyrite, localized in lithic clasts.

In terms of present mineralogy the sample consists of about

25-35% chlorite
15-25% epidote
15-20% plagioclase (probably albite)
10-15% calcite
- 8-10% K-feldspar

7-9% sericite

3-5% sphene and leucoxenized opaques

tr pyrite

In terms of original components it consisted of about :

50-60% volcanic lithic clasts
40-50% plagioclase clasts
0.5-1% oxide clasts
5-8% cement or muddy matrix

Comments and Interpretations :

This rock has remnant textures which are guite consistent
with moderately sorted volcaniclastic arenite, composed originally
of clasts of porphyritic andesitic or similar rock and phenoclasts
of probably related plagioclase and opague oxide.

The rock has ben intensely altered to a propylitic mineral
assemblage of chlorite-epidote-albite-calcite-sericite-sphene
and moderately foliated. Traces of fine pyrite developed in a few
altered lithic clasts. There was probably some introduction of
potassium, to account for partial replacement of plagioclase clasts
by K-feldspar.

This rock is essentially similar to that at 44.8m in RED 87-8,
but more deformed, richer in replacement K-feldspar and carrying
traces of pyrite.
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Sample Number : RED 87-8 44.8m

Identification : Moderately sorted, andesitic, volcaniclastic
arenite, now intensely altered to chlorite-
albite-epidote-calcite-scricite and mildly
deformed

Description

The sample is a drill core specimen of speckled light grey
and greenish grey rock. Many phenoclasts of feldspar and several
examples of porphyritic lithic clasts are recognisable on sawn
surfaces.

A staining test revealed minor K-feldspar occurring as partial
replacements of plagioclase.

In thin section the sample is seen to be intensely altered
to a propylitic mineral assemblage and mildly deformed, but remnant
primary textures are recognisable as involving moderately sorted,
densely packed phenoclasts and porphyritic volcanic lithic clasts,
thinly cemented by chlorite and sphene.

The most abundant phenoclasts are plagioclase, about 0.3
to 4mw in size, heavily speckled with sericite, epidote and minor
calcite. There are some leucoxenized oxide clasts. The lithic
clasts (commonly 1 to 4mm) are more difficult to delineate, but
they involve phenocrysts of altered plagioclase and oxide (and
less commonly chloritized mafic phenocrysts) set in a finely
recrystallized mosaic of albite, chlorite and sphene.

Disrdpted segments of a fissure vein, up to 4mm wide, carry
calcite and albite.

In terms of present mineralogy the rock consists of about :

35-45% feldspar

25-30% chlorite

10-15% epidote

7-9% calcite

7-9% sphene and leucoxene
3-5% sericite

In terms of original components it consisted of about

50-60% volcanic clasts of andesitic style
40-50% plagioclase clasts

0.3-0.4% oxide clasts
5-8% cement or muddy matrix

Comments and Interpretations

This rock has remnant textures which are quite consistent with
moderately sorted volcaniclastic arenite, composed originally of
clasts of porphyritic andesite or similar rock and related phenoclasts
of plagioclae and opaque oxide.

Its mafic components have been altered to chlorite and sphene
and its plagioclase clasts have been heavily altered to epidote,
calcite and sericite; some have also apparently been partly replaced
by K-feldspar (detected by staining, but not otherwise obvious). A
fissure vein of calcite and minor albite has been disrupted by
mild deformation. '

There are no distinctly tuffaceous features. The detritus may
have originated simply from lavas.
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Sample Number : RED 87-8 105m

Identification : Moderately sorted, andesitic, voclaniclastic
arenite, now heavily chloritized and lightly
epidotized, but essentially undeformed

Description

The sample is a drill core specimen fo speckled light grey
and greenish grey rock. Abundant clasts of feldspar are recognisable.

A staining test revealed no K-feldspar.

In thin section the sample plainly displays moderately sorted,
densely packed subangqular to subrounded clasts of plagioclase,
finely porphyritic andesitic rock, and altered oxide set in a
non-foliated cement of chlorite and sphene. The clasts are mainly
about 0.4 to 3mm in size.

The plagioclase is apparently oligoclase or andesine and
lightiy alterea to sericite and epidote. The oxide clasts have
been heavily altered to leucoxene and in some cases sphene. The
andesitic clasts retain most of their plagioclase, but mafic
components have altered to sphene and chlorite.

In terms of present mineralogy the rock consists of about :

55-65% plagioclase

25-30% chlorite

7-9% epidote

5-7% sphene and leucoxene
©1-2% sericite

In terms of original components it consisted of about

40-45% plagioclase clasts

25-30% andesitic lithic clasts
0.5-1% oxXide clasts

25-35% cement or matrix, now chloritic

Comments and Interpretations

This rock has textures plainly consistent with moderately
sorted volcaniclastic arenite composed of clasts of plagioclase,
clasts of andesite and clasts of opaque oxide. The source materials
were probably lavas, since there are no distinctly tuffaceous
components.

The rock has been heavily chloritized and lightly epidotized
and sericitized. There is very little deformaticon and no foliation.

It seems that the three samples from 105m, 44.8m and 41m
in RED 87.8 represent quite similar andesitic volcaniclastic arenites,
but there is an increase in the intensity of alteration and
deformation up the hole.
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Sample Number : 15701 ey g€ o0 bV

Identification : Andesitic volcanolithic arenite with heavy
propylitic alteration, moderate foliation
and probable potassium metasomatism

Description :

The sample is a specimen of drill core displaying coarsely
sandy textures of volcaniclastic style, involving densely
packed very light grey clasts of feldspar, a few dark greenish
grey clasts and many subtle volcanic lithic c¢lasts set in
a greenish grey matrix.

A cobaltinitrite staining test revealed that many plagioclase
clasts have been partly replaced by K-feldspar. Fine K-feldspar
was also revealed in some volcanic lithic clasts.

In thin section the sample displays heavy alteration
and moderate shear foliation, but primary textures involve
moderately sorted, densely packed mineral and lithic clasts
which are mainly 0.5 to 3mm in size. There is a foliated,
chloritic minor matrix.

There are many phenoclasts of plagioclase, all moderately
epidotized and in some cases also carrying orthoclase, sericite
and calcite. There are some clasts of opaque oxide and related
leucoxenized clasts. Some chlorite-leucoxene aggregates may
represent mafic silicate clasts. There are many volcanic
lithic clasts, commonly stretched, finely chloritic and albitic.
and not very obvious; however, there are some quite distinctly
preserved porphyritic andesitic lithic clasts with heavy
alteration to epidote, albite, chlorite and leucoxene.

There are several deformed and cross-foliated fissure
veins (up to 2mm wide) composed of calcite. and chlorite.

Very fine pyrite occurs as an abundant component of a
few epidotized lithic clasts.

An approximate mode is :

40-45% plagioclase clasts, moderately epidotized
and altered in other ways
40-45% altered andesitic lithic clasts
1-2% opaque oxide clasts and leucoxenized
derivatives
1-2% chloritized and leucoxenized mafic silicate
' clasts
5-10% chloritic matrix
tr pyrite, confined to a few lithic clasts
2-3% fissure veins of calcite and chlorite.

Comments and Interpretations

This rock is interpreted to be a coarsely sandy textured
epiclastic sediment of andesitic derivation. It originally
consisted of about an equal mix of clasts of andesitic lava
and related phenoclasts. It has since experienced heavy alteration
to a propylitic mineral assemblage, veining and moderate foliation.

2/ ...
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Very fine pyrite occurs as abundantly disseminated grains
in a few altered andesitic clasts : it is unclear whether
the clasts were mineralized before sedimentation or selectively
impregnated during the pervasive alteration.

The rock carries about 8% K-feldspar partly replacing
plagioclase and lithic clasts : it was probably introduced
metasomatically.
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Sample Number : 15702 i €1 9T —,

Identification : Meta-basalt (or "greenstone")

Description :

The sample is a drill core specimen of altered, fine-grained,
greenish grey rock with subtle darker greenish grey, altered
phenocrysts.

A cobaltinitrite staining test revealed about 10% K-feldspar
as fine grains outlining groundmass laths.

In thin section the sample is seen to be intensely altered,
but well preserved primary textures are of porphyritic,
hypidiomorphic, holocrystalline volcanic style. Abundant
phenocrysts are about 0.5 to 3mm in size and the groundmass
was dominated by feldspar laths about 0.3mm long.

The phenocrysts have crudely equant, prismatic shapes
of pyroxene style : they have been pseudomorphed by chlorite
and tremolite, accompanied in some cases by epidote, sphene
or calcite. There are less abundant intensely sericitized
and epidotized plagioclase phenocrysts. The groundmass has
finely epidotized, partly recrystallized and potassium
feldspathized plagioclase laths, leucoxene pseudomorphs of
primary oxide grains, and tremolite with subordinate epidote
and chlorite after mafic silicates.

There is a fissure vein, about 0.5mm wide, containing
calcite, ‘subordinate epidote and minor, poorly twinned microcline.

An approximate mode is :

20-30% phenocrysts of inferred pyroxene, pseudomorphed
by mainly chlorite and tremolite
2-3% phenocrysts of plagioclase, intensely
sericitized and epidotized
30-40% groundmass plagioclase, epidotized and
potassium feldspathized
30-40% groundmass mafic silicates, now tremolite
with some epidote and chlorite
3-5% groundmass leucoxene after primary oxides
0.4-0.6% fissure vein of calcite-epidote-microcline

Comments and Interpretations :

This rock is interpreted to have originated as basalt,
of probably calc-alkali type, composed of many phenocrysts
of pyroxene and a few of plagioclase set in a groundmass of
pyroxene, plagioclase and opaque oxide.

Low grade metamorphism, with little accompanying deformation,
has converted the basalt to a greenstone assemblage, dominated
by tremolite, chlorite, epidote and leucoxene. Remnant plagioclase
shows some potassium feldspathization and microcline is a
minor component of a fissure vein of calcite with epidote.
It seems likely that the potassium was introduced during
recrystallization of the rock.
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Sample Number : 15703 Rey T80 25924,

Identification : Graphitic and chloritic slate/phyllite
cut by fissure veins of cassiterite-
pyrite-guartz-chlorite-calcite-arsenopyrite-
chalcopyrite

bDescription

The sample is a small specimen of drill core, displaying
dark greenish grey, slaty to phyllitic rock cut by irregular
veins rich in brassy pyrite and brown cassiterite.

In thin section the host rock is seen to have crenulated,
finely foliated textures and to consist of about 5% fine graphite,
1% quartz and/or feldspar fine silt and the rest chlorite.

The host rock is cut by mildly deformed, irregular fissure
veins, about 0.5 to 3mm wide, carrying sulphides, cassiterite,
quartz, calcite and chlorite.

In polished section the sulphides are seen to be mainly
subhedral cubes of pyrite mainly 0.3 to 3mm, but there are
a few patches of finer arsenopyrite (mainly less than 0.4mm)
and a few small, short veinlet-like aggregates of chalcopyrite
mainly hosted by calcite. Cassiterite is abundant and occurs
as semi-massive aggregates of anhedral, equant, yellowish
brown grains about 0.1 to 0.4mm in size. Quartz was anhedral
to toothy with grainsizes ranging up to 2mm; it is now strained
and recrystallized to varying degrees to smaller grainsizes.
Calcite (‘about 0.1 to 0.3mm) occurs with cassiterite more
than pyrite; there is local remobilization along fractures
in pyrite and other minerals. Chlorite hosts the sulphide
and cassiterite where quartz is deficient.

An approximate composition of the vein component of
the sample is : '

40-50% cassiterite
25-35% pyrite
10-20% quartz
7-9% chlorite
2-4% calcite
0.2-0.3% arsenopyrite
0.1-0.2% chalcopyrite

Comments and Interpretations :

This rock originated as carbonaceous shale (or more strictly
claystone), was converted to graphitic, chloritic slate/phyllite
by regional metamorphism, and was then fractured and fissure
veined. Mild deformation succeeded the veining.

The fissure veins are rich in cassiterite and pyrite,
carry a significant amount of quartz and chlorite and calcite
and have traces of arsenopyrite and chalcopyrite. Grainsizes
are medium to coarse. The composition and grainsizes of the
veins are suggestive of a granitoid source.
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Sample Number : 15704 RS €8-2 T4,

Identification : Andesitic volcanolithic coarse arenite with
heavy propylitic alteration and moderate
foliation

Description

The sample is a drill core specimen displaying coarsely
sandy textures of volcaniclastic appearance, involving densely
packed very light grey clasts of feldspar and subtle greenish
grey and light grey lithic clasts set.in a greenish grey matrix.

A staining test revealed no K-feldspar.

In thin section the sample displays heavy alteration
and moderate shear foliation, but primary textures involve
moderately sorted, densely packed mineral and lithic clasts
which are mainly about 0.5 to 5mm. There is a minor matrix
of foliated chlorite.

The mineral clasts are mainly prismatic plagioclase with
moderate alteration to sericite, subordinate epidote and some
calcite. There are alsc some leucoxene pseudomorphs of opaque
oxides and some chlorite-leucoxene pseudomorphs of mafic silicates.
Lithic clasts are commonly inconspicuous, being deformed aggregates
of mainly fine albite and chlorite; they carry phenocrysts
analogous to the mineral clasts. A few clasts are less deformed
and recognisably andesitic.

Fine pyrite is confined to a finely felsic lithic clast.

A deformed fissure vein, about 0.5mm wide carries albite,
calcite and chlorite.

An approximate mode is :

55-60% plagioclase clasts, moderately altered
to sericite-epidote-calcite
30-35% altered and deformed andesitic lithic clasts
2-3% chloritized and leucoxenized mafic silicate
clasts
0.5-1% leucoxenized oxide clasts
5-7% chloritic matrix
rare pyrite, confined to a lithic clast
0.5-0.7% fissure vein of albite-calcite-chlorite

Comments and Interpretations :

This sample is essentially similar to Sample 15701
it is a little coarser, more feldspathic, carries less epidote
and lacks K-feldspar. In essence it is interpreted to be
an epiclastic sediment derived from andesitic detritus.
It has since experienced heavy alteration to a propylitic
mineral assemblage and moderate shear foliation.

Pyrite is confined to a lithic clast.

Veining by albite-calcite-chlorite preceded deformation.
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094 Sample Number : 15705 BLN ge-2 A — .
Identification : Andesitic volcanolithic arenite with
heavy propylitic alteration and moderate
foliation
Description

The sample is a drill core specimen displaying coarsely
sandy textures of volcaniclastic style, inveolving densely
packed clasts of mainly light greenish grey, altered feldspar
set in a greenish grey matrix.

A staining test revealed no K-feldspar.

In thin section the sample displays heavy alteration
and moderate shear foliation, but primary textures involve
moderately sorted, densely packed mineral and lithic clasts
which are mainly about 0.3 to 2mm. There is a foliated matrix
of chlorite.

There are many subhedral phenoclasts of plagioclase,
all moderately sericitized and lightly carbonated. Small
clasts of mafic silicate are now chlorite-leucoxene aggregates,
and former opaque oxides are now leucoxene. A few altered
lithic clasts of porphyritic andesitic style are plainly
recognisable, but many others are less obvious, being stretched,
finely albitic and chloritic aggregates. Very fine pyrite
occurs in one altered plagioclase clast and in a lithic clast.

, There are a few thin, deformed fissure veins (about 0.2mm
wide) of.albite with calcite. A few clasts have been selectively
replaced by fine clear albite.

An approximate mode is :

50-55% plagioclase clasts, moderately sericitized
and lightly carbonated
35-40% altered and deformed andesitic lithic
clasts
2-3% chlorite-leucoxene pseudomorphs of mafic
silicate clasts
1-2% leucoxenized oxide clasts
5-10% chloritic matrix
rare pyrite
0.5-0.7% albite-calcite fissure veins

Comments and Interpretations :

This rock is considered to have originated as volcanolithic
arenite, essentially similar to Samples 15701 and 15704, but
with clast sizes transitional between the two. There has
been heavy alteration of propylitic style, but with sericite
dominating the alteration of theeplagioclase. Perhaps there
is a zonal trend expressed by epidote dominating in 15701,
epidote and sericite in 15704 and sericite in 15705. Chlorite,
leucoxene and calcite are constant associates in all three samples.

Fissure veins which predated deformation carried albite and
calcite. Pyrite is rare and developed in feldspar and in
a lithic clast.
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Sample Number : 15706 Len ®8-2 Ob S

Identification : Chloritic, andesitic volcanolithic arenite
with mildly deformed veins of albite-calcite-
chlorite-quartz

Description

The sample is a drill core specimen of greenish grey,
chloritic, andesitic rock but with poorly sorted, sandy
volcaniclastic textures. There are several hard, light grey
fissure veins, ranging up to about 4mm wide.

A staining test revealed no K-feldspar.

In thin section the sample displays poorly sorted, densely
packed subrounded and subangular clasts of chloritized porphyritic
andesite and a few mineral clasts set in a mildly foliated
minor matrix of chlorite and leucoxene. Clasts range in size
from about 0.2 to 4mm.

The lithic clasts show minor variations in texture, but
commonly involve fresh to slightly sericitized and carbonated
phenocrysts of plagioclase (ranging from tiny to at least 1mm)
and a few chloritized mafic phenocrysts set in a groundmass
of variously randomly aligned plagioclase laths with interstitial
chlorite and luecoxene. A few are sparsely amygdaloidal in
albite, calcite and chlorite.

Mineral clasts are plagioclase and a few chloritized
and leucgoxenized mafic silicates and oxides.

Numerous fissure veins, ranging up to 4mm wide, are dominated
by anhedral, untwinned fine albite and calcite (0.03 to 0.3mm),
but carry minor chlorite and quartz. The veins have been
deformed by the foliation which pervades the rock. Sparse
lithic clasts have been replaced by similarly fine albite
and minor calcite and chlorite.

An approximate mode is :

70-80% clasts of chloritized andesite

0.5-1% albitized lithic clasts
5-10% plagioclase clasts
tr chloritized and leucoxenized mafic mineral
clasts
4-6% matrix chlorite and leucoxene
10-12% veins of albite-calcite-chlorite-quartz

Comments and Interpretations :

This rock is considered to have originated as a volcanolithic
arenite, composed of poorly sorted clasts of andesite and
derived phenoclasts. Mafic minerals have been converted to
chlorite and leucoxene, but plagioclase shows little obvious
alteration.

Numerous thin and thick fissure veins carry mainly albite
and calcite, but with some chlorite and quartz. A few lithic
clasts have been replaced by similar minerals. Mild shear
foliation post-dates the veining.
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Sample Number : 15707 gr.y 2€-24 217 9.

Massive sulphide (probably vein material)
composed of pyrite-arsenopyrite-calcite-
chalcopyrite-chlorite-sphalerite

Identification :

Description :

The sample is a small specimen of Qrill core composed
of massive fine to medium-grained sulphides. The bulk colour
of the sawn surfaces is medium dark grey, but some brassy
pyrite is also visible,

In thin section the sample is confirmed to consist mainly
of sulphides. The minor transparent matrix consists mainly
of carbonate (apparently calcite), but there are a few patches
of fine, pale chlorite and rare, anhedral grains of quartz
{(up to 0.4mm).

In polished section the sulphides are seen to be dominated
by about equal amounts of subhedral pyrite and arsenopyrite.
The former is the coarsest (about 0.05 to 1.5mm), occurring
as fairly massive aggregates and as some scattered cubes;
the arsenopyrite tends to be finer (0.03 to 0.5mm) and occurs
partly as aggregates with carbonate and partly as a subordinate,
interstitial mineral in pyrite areas. The arsenopyrite crystals
are about equidimensional and commonly cracked. Pyrite shows
minor cracking.

Chalcopyrite occurs as one patch about 3mm by 3mm and
as sparse smaller anhedral grains. There are also examples
of anhedral sphalerite (ranging up to about 0.5mm) thickly
rimmed by chalcopyrite and interstitial pyrite and arsenopyrite

Beveral late, very thin (up to 0.05mm thick) fracture
veins carry calcite.

An approximate mode is :

40-45% pyrite
- 35-40% arsenopyrite
o 10=158% calcite
- 2=3% chalcopyrite
T 1=28 chlorite
ﬁ;pf§-0.5% ‘sphalerite

Comme  h§a inté7 fetations :
fhis sample consists of essentially massive sulphides
with # minor matrix of carbonate and subordinate chlorite.

y'he sulphides do not seem to be bedded, include some
relatjve}y_coarse grainsizes, and feature much arsenopyrite.
In my ©Pinlon the sample is more likely to represent massive
vein eulphides than syngenetic sulphides.
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Sample Number : 15708 Ry g81 $STNS .

Identification : Intensely albitized, sericitized, chloritized,
carbonated and leucoxenized andesitic lava
with an epidotized and more chloritic
fragmental (?)contact zone

Description :

The sample is a specimen of drill core, displaying mainly
greenish grey, altered fine-grained rock cut by many fine,
pale olive and some thicker, pinkish grey veins. One end
of the core is darker, more chloritic and of fragmental appearance;
it also has a 20mm orange pink clast.

A staining test revealed that the orange pink material
is partly K-feldspar.

In thin section the bulk of the specCimen is seen to be
intensely altered but there are plainly recognisable, finely
porphyritic, hypidiomorphic crystalline volcanic textures.
Phenocrysts were about 0.3 to 0.7mm and the groundmass featured
moderately flow-aligned feldspar laths about 0.2mm long.

The phenocrysts of inferred plagioclase have been completely
finely albitized and carbonated. The groundmass plagioclase
has ben heavily sericitized, mafic silicates have been completely
chloritized and oxides have been leucoxenized.

Irregular fracture veins (up to 4mm thick) carry outer
zones of .very fine, untwinned albite and a core of coarser,
anhedral calcite and in one case” some quartz. Later, finer
(0. 1mm wide) fracture veins carry a very cloudy, fine epidote
group mineral.

The darker, chloritic end of the specimen has quite different
textures of fragmental and possibly amygdaloidal style. There
are many sericitized i1mm clasts of plagioclase set in a cellular
matrix of chlorite and fine epidote. The pebble-sized pink
clast is a piece of heavily altered coarsely porphyritic,
finely amygdaloidal latite : it has 0.5 to 2mm sericitized
and epidotized feldspar phenocrysts and smaller carbonated
phenocrysts set in an epidotized very finely feldspathic groundmass
with quartzose amygdales.

An approximate mode of the drill core is :

65-75% intensely altered, finely crystalline andesite
10-15% richly chloritized and epidotized,
fragmental and amygdaloidal regime
4-6% pink clast of latite
8-10% veins of albite-calcite(-quartz)
2-3% veins of c¢loudy fine epidote

The composition of the main andesitic regime is :

15-20% completely albitized and carbonated feldspar
phenocrysts
55-65% heavily sericitized groundmass plagioclase
15-20% chlorite
3-5% leucoxene
2/...
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Comments and Interpretations

The bulk of this specimen clearly possesses remnant textures
of finely porphyritic, andesitic style, but one end of the
specimen has some fragmental and probably amygdaloidal textures.
Probably the specimen represents andesite lava and an upper
or lower amygdaloidal, flow brecciated contact zone with
incorporated feldspar sand and a latite rock fragment. The
simple andesite is intensely albitized, sericitized, chloritized,
carbonated and leucoxenized. The breccia zone is more chloritic
and also epidotized.

Thick fracture veins carry fine albite, coarser calcite
and some guartz. Thinner, later veins carry cloudy fine epidote.
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Osgr%ple Number : 15709 pen 8€-23 3 .-
Identification : Albite-chlorite-calcite augen schist
Description :

The  sample is a well foliated, fine-grained greenish
grey rock with disseminated lenticular clasts or augen.

A staining test revealed no K-feldspar.

In thin section the sample displays strongly foliated
textures deviating around lenticular rigid augen which are
commonly about Smm in length.

Most of the augen consist of aggregates of anhedral calcite
(about 0.2 to 0.5mm grainsize} with subordinate, finer, anhedral,
untwinned albite (about 0.02 to 0.03mm). Some also contain
minor chlorite and several carry leucoxenized oxide grains
(about 0.2 to 0.4mm). One of the largest augen has deformed,
abundantly feldspar porphyritic, andesitic textures and carries
calcite, sericite, remnant plagioclase, chlorite and leucoxene.

The foliated matrix is dominated by anhedral, elongated
calcite (about 0.02 to 0.03mm), but with minor fine chlorite,
anhedral, untwinned, fine albite, and leucoxene.

There are a few pyrite crystals (0.2 to 1mm) with strain
shadows of chlorite and calcite.

An approximaté mode 1is :

20-25% heavily carbonated, finely albitic and
related augen
70-75% matrix calcite
2-3% matrix chlorite
1-2% matrix albite
tr matrix leucoxene
tr pyrite

Comments and Interpretations :

This rock is an augen schist, apparently generated by
shearing of an intensely carbonated rock. The augen represent
rigid remnants of heavily carbonated but alsoc finely albitized
rock. 1In a few cases there are remnant indications that the
augen represent intensely altered porphyritic andesite.

There is no sound basis on which to judge whether the
original rock was andesite lava, now intensely carbonated
and sheared, or some fragmental rock with clasts of andesite
set in a finer, more easily carbonated and sheared matrix.

A few grains of pyrite were in existence prior to shearing
: they have strain shadows of calcite and chlorite.
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Sample Number : 15711 MORLurrg -~  ~Ararl

Identification : Moderately foliated, mildly chloritic,
moderately sericitic, slightly pyritic,
dacitic volcanclithic arenite

Description

The sample is a superficially weathered hand specimen
of moderately foliated, sandy textured, volcaniclastic rock.
It is greenish grey but rich in phenoclasts of light grey
feldspar and transparent quartz.

A staining test revealed about 8% K-feldspar as fine
grains in lithic clasts and microveining plagioclase.

In thin section the sample displays well sorted, densely
packed lithic clasts and related phenoclasts, about 0.5 to
3mm in size, with a minor, foliated, sericitic matrix.

The lithic c¢lasts have subrounded, but stretched shapes.
They are finely quartzofeldspathic (about 0.01 to 0.02mm grainsize}
and many carry phenoclasts or possibly phenocrysts of plagioclase
and quartz; fine chlorite and sericite are minor components.
There are hints of welded tuffaceous textures. The mineral
clasts are broken but subhedral phenocrysts of plagioclase
(largely unaltered) and quartz. There are a few sphene aggregates
after possible oxides and chlorite after possible biotite.
Sericite occurs in some feldspar and rock fragments as well
as forming a matrix.

There are sparsely disseminated cubes (less than about
0.1mm) and small aggregates of pyrite. Fine untwinned albite
and coarser calcite occurs in several deformed fracture veins
(up to 0.5mm wide}.

An approximate mode is :

60-70% lithic clasts of lightly chloritized
dacite or tuff
10-15% discrete phenoclasts of plagioclase
5-7% discrete phenoclasts of guartz
tr sphene and chlorite after mafic clasts
15-20% sericite (in the matrix and in clasts)
tr disseminated pyrite
0.2-0.3% veins of albite-calcite

Comments and Interpretations :

This rock has hand specimen characteristics which might
well see it classified as crystal tuff. However microscopic
examination indicates sandy, well sorted textures involving fragments
of dacitic rock (probably welded tuff rather than lava) and
related phenoclasts of mainly plagioclase and quartz. Erosion,
transport and deposition by water is implied.

The rock is moderately sericitic, mildly chloritic, slightly
pyritic and moderately foliated.
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Sa%ple Number : 15712 MUL g v G, (E o M)

Identification : Moderately foliated, moderately chloritic,
nmildly sericitic, dacitic volcanolithic
arenite

Description :

The sample is a superficially weathered hand specimen
of greenish grey, moderately foliated, sandy textured
volcaniclastic rock, rich in clasts of quartz.

A staining test revealed no K-feldspar.

In thin section the sample displays well sorted, densely
packed, stretched lithic clasts and many phenoclasts, about
0.4 to 2mm. The lithic clasts and a minor matrix are rich
in foliated fine chlorite; sericite occurs locally.

The most common phenoclasts are quartz. There are only
a few plagioclase clasts. Leucoxene pseudomorphs many small
clasts of inferred opaque oxide and chlorite replaces inferred
mafic silicates. Lithic clasts in some cases consist of fine
mosaics of untwinned plagioclase, quartz and chlorite; in
other cases there are phenoclasts of quartz in a similar fine
mosaic.

An approximate mode is :

55-65% lithic clasts of chloritized dacite
. or recrystallized tuff
. 30-35% discrete phenoclasts of gquartz
0.5-1% discrete phenoclasts of plagioclase
0.5-1% leucoxenized clasts
1-2% chloritized mafic clasts
4-6% sericite

Comments and Interpretations :

This sample is likely to be described at hand specimen
scale as crystal tuff, but in detail it shows well sorted
sandy textures involving chloritized and finely recrystallized
lithic clasts of dacite (or quite probably dacitic welded
tuff) and many phenoclasts of mainly quartz. Erosion of welded
tuff and sorting and deposition of resultant detritus by water
is deduced.

The rock is broadly similar teo Sample 15711, except that
the alteration is chloritic, there were few feldspar clasts
and many quartz clasts, and there is no pyrite. A moderate
shear foliation has stretched lithic clasts and aligned chlorite.
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Sample Number : 15713 Mol e rigr 2N

Identification : Well foliated, chloritized, intensely
sericitized probable pumiceous vitric tuff

Description :

The sample 1s a slightly weathered hand specimen of well
foliated greenish grey rock with suggestions of tuffaceous
textures.

A staining test revealed no K-feldspar.

In thin section the sample is seen to be rich in well
foliated, fine sericite, accompanied by subordinate chlorite.
There are some stretched fiamme style structures, about 1
to 5mm long and generally mainly composed of sericite. A few
other lenticular to ragged clasts carry some fine quartz
and untwinned plagioclase as well as sericite and chlorite;
one carries several broken phenocrysts of quartz and another
carries several apatite phenocrysts. There are rare angular
phenoclasts of quartz (up to 0.4mm), a few heavily sericitized
feldspar phenoclasts and a few oxide clasts. Other finer
grains of opaque oxide are unevenly disseminated.

An approximate mode is :

80-90% sericite
10-15% fine quartz and feldspar
3-5% chlorite
.0.2-0.3% fine opagque oxide
T tr plagioclase phenoclasts
tr oxide phenoclasts
rare apatite phenocrysts
rare quartz clasts and phenocrysts

Comments and Interpretations :

This rock has a well developed shear foliation and consists
mainly of sericite. Remnant textures fairly strongly suggest
a formerly tuffaceous rock involving sparse phenoclasts of
quartz and feldspar and many fiamme of probable pumice; the
matrix may well have been vitric, but there are no remnant
textures.

" The original rock was'apparently leucocratic and probably
acid: It is impossible to judge whether it was potassic or
calcic because of the intense sericitization.
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Sample Number: 15714 VA lliar A D I3 fon
gy v ol
Identification: Foliated poorly sorted lithic sandstone

(greywacke)

Description:

The sample is a lightly weathered, hand specimen of finely
porous, olive grey rock with foliated sandy textures.

A staining test revealed some lenticular, finely potassic clasts.

In thin section the sample displays well foliated, poorly
sorted, densely packed, sandy textures. Mineral clasts range
in size from about 0.1 to lmm and lithic clasts, commonly quite
stretched, are about 0.3 to 2mm long. There is a minor matrix
of foliated, iron-stained sericite and pores after probable
carbonate.

The mineral clasts are mainly subangular to subrounded,
equant quartz. There are a few clasts of plagioclase, several
of muscovite and a few iron-stained serictized clasts of probable
biotite. Many of the least deformed lithic clasts resemble
fine quartzite or recrystallized chert (about 0.02mm quartz sizes)
with a few flecks of sericite and with small rhombic pores after
carbonate. Some similarly rigid clasts are finely quartzofeld-:
spathic and of broadly rhyolitic style. The most common and
most deformed clasts are silty and slaty fragments composed of
fine quartz with varying amounts of fine sericite and carbonaceous
matter or graphite. A few small rigid clasts are microgranitoid,
consisting of quartz, plagioclase and orthoclase.

An approximate mode is:

45-55% slaty clasts
15-20% clasts of fine quartzite or recryst. chert
10-15% quartz clasts

5-10% rhyolitic clasts

0.5-1% graniteid clasts
0.2-0,3% feldspar clasts
tr mica clasts
§-10% sericitic matrix
3-5% matrix pores after carbonate

Comments and Interpretations

This rock is a poorly sorted lithic sandstone which appears
to qualify for description as greywacke or at least subgreywacke.
Deposition was probably by turbidite processes. Source materials
were carbonaceous and non-carbonaceous slates, fine gquartzite or
recrystallized chert, granitoid rock and minor volcanic rock
of rhyolitic or rhyodacitic type. The slaty clasts heve been
stretched or compressed and there is a foliated matrix of
sericite and inferred carbonate {(now pores),.
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APPENDIX 3
Pb ISOTOPE COMPOSITIONS REPORT.
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SUMMARY
THE PB ISOTOPE COMPOSITIONS OF EXPLORATION SAMPLES FROM THE
CATTLEY RANGE ARE CONSISTENT WITH DERIVATION FROM FLUIDS WITH A
SIMILAR ORIGIN TO THOSE RESPONSIBLE FOR THE FORMATION OF THE
CAMBRIAN MASSIVE SULFIDE DEPOSITS OF THE REGION. IN CONTRAST,
LAKESIDE, MURCHISON MINE SITE AND THE STERLING VALLEY MINE ALL
HAVE A HIGH PROBABILITY OF BEING RELATED TO DEVONIAN THERMAL

EVENTS.
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1. AIM

The aim of this study has been to determine the Pb isotopic
compositions of geological exploration samples from the Cattley
Range, Lakeside, Murchison Mine site and Sterling Valley Mine
site in northeastern Tasmania and compare them with the known
signatures for volcanogenic mineralization associated with the Mt
Read Volcanics and vein mineralization associated with Devonian

thermal events.

2. SAMPLES
A total of 13 samples from the 4 prospects were received for
analysis (Table 1). The Pb contents varied from 650ppm to over

30%.

3. TARGET SIGNATURES

Tﬁe Pb isotopic signature of mineralization from this region
has been thoroughly studied over the past decade. Massive sulfide
mineralization such as Rosebery, Que River and Hellyer have
homogeneocus isotopic compositions. On Figures 1 and 2 the data
from each of these deposits are represented by 95% confidence
ellipses which plot as overlapping fields. Devonian vein
mineralization on the other hand is generally far less
homogeneous in any one deposit (see for e.g the range for Queen
Hill mineralization in Figs. 1 and 2) and there is broad range of
distributions with 206Pb/2°4Pb values of between about 18.43 to

over 18.7.

4. METHODS
A 0.l1g subsample of the pulverised drill core material was
leached in a solution of 7N HN03 + 7N HC1l in sealed Savillex

teflon beakers. The solutions were centrifuged and passed through
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anion exchange resin columns prior to electroplating onto Pt
electrodes. The two galena samples were dissolved in HNO4 prior
to electroplating as above. The purified Pb was analysed for its
isotopic composition on a VG Isomass 54E solid source mass
spectrometer in fully automated mode. The precision estimates of
the method are presented graphically in the top left hand corner
of the accompanying diagrams and are based on over 1000 analyses

of standards.

5. RESULTS

1. Of the 6 samples from the Cattley Range prospect, 5 form
a homogenecus cluster which overlaps the Cambrian massive sulfide
signatures (Table 2, Figs 1 and 2). Sample Cattley 3 (10400N,
11792E) contains a higher proportion of radiogenic Pb (i.e.
higher 6/4 etc.) and plots outside the Cambrian signature and at

the least radiogenic end of the Devonian fields.

2. The Lakeside and Murchison mine site samples have
206Pb/204Pb ratios of greater than about 18.6. On both Figures 1
and 2 they plot in or near the field for Devonian mineralization

at Queen Hill.

3. The Sterling Valley mine site samples plot between the
Cambrian massive sulfide and the Queen Hill signatures. Other
Devonian mineralization such as Mt Farrell have similar isotopic

compositions.

6. DISCUSSION AND CONCLUSIONS
1. The Pb isotopic composition of the Ccattley Range
mineralization is consistent with derivation from fluids with a

similar origin to those responsible for the formation of the
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Cambrian massive sulfide deposits of the region. The single

Cattley Range sample which contains more radiogenic Pb than the

the Cambrian Massive sulfides may indicate overprinting by
Devonian vein mineralization or it may result from radiogenic
addition of Pb since the Cambrian due to higher than normal U
contents. Whichever explanation is correct, this single enigmatic
result does not detract from the relatively high exploration

priority that is assigned to this prospect.

The possibility that the Cambrian signature at Cattley Range
is related to the intrusion of granitoids can only be addressed
indirectly. There is no information in the SIROTOPE database on

mineralization that has been definitely ascribed to the Cambrian

-

granitoids. Mineralization such as at Lake Selina which may be

related to plutonic rather than volcanic events has similar

isotopic compositions to the hassive sulfide signatures. We would

o

expect there to be some isotopic contrast between two such
events, especially in the 2°8Pb/2049b ratios. Until we have hard
information on the isotopic composition of the granites we can
only suggest that mineralization that has the massive sulfide
signature and can be seen to be associated with the Mt Read

Volcanics is unlikely to be related to Cambrian granites.

2. Mineralization at Lakeside, Murchison Mine site and
 Sterling vValley mine site all have a high probability of being
related to Devonian thermal events and as such would be
considered to have only a low probability of representing

significant base metal resources.

1 o .
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TAACE |

PROJECT

CATTLEY
RANGE

LAKESIDE

i

Ll I S R o

MURCHISON

STERLING

VALLEY

LEAD ISOTOP

E SAMPLES

LOCATION

10400N 11757.5E

10400N 11782E
9600N 11105E
10600N 11750E
10400N 11750E
CRD8B6-1 191.8-193.8m

RED 87-3 112-113m
RED B7-6 118.6-119.9m
RED 86-1 126.05-126.9m

Mine Site

Mine Site

SAMPLE NO

13526

14055
13832
13631

MP30-250
MP32-323.6

3036
3039

SAMPLE

TYPE

Costean

Costean
Costean

Auger
Auger
Drill

Drill
Drill
Drill

Drill
Drill

Core

Core
Core
Core

Core
Core

Rock Chip
Rock Chip 12.43%

701111

PB
ASSAY

1020ppm

1040ppm
880ppm
910ppm
650ppm
1700ppm

0.23%
0.71%
30.7%

3250
1850

2'72%
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L CATTLEY

1 2.0813 0.8523 18,280 15.581 38.048
2 CATTLEY 2 2.0757 0.8468 18.428 15.604 38.250
3 CATTLEY 3 2.0825 0.8524 18.281 15.583 38.069
4 CATTLEY 4 2.0813 0.8527 18.258 15.569 38.000
5 CATTLEY 5 2.0813 0.8515 18.316 15.596 38.121
6 CATTLEY 6 2.0824 0.8528 18.288 15.596 38.084 1
1*L’SIDE 14055 2.0703 0.8396 18.603 15.619 38.515
2°L*SIDE 13832  2.0672 0.8373 18.644 15.611 38.541
3iL’SIDE 13832R 2.0681 0.8375 18.663 15.631 38.599
¢ L’SIDE 13631  2.0690 0.8387 18.612 15.610 38.509
5 L’SIDE 13631R 2.0686 0.8388 18.601 15.603 38.477
URCHISON MINE SITE

1 MURCHISON 30 2.0713 0.8401 18.584 15.612 38.492
2 MURCHISON 32  2.0716 0.8401 18.604 15.629 38.540
1 8TERL V 3036 2.0755 0.8458 18.455 15.609 38.305
238TERL V 3039 2.0756 0.8464 18.422 15.592 38.236

ifﬁ" denotes repeat analysis.
P contents for Cattley Range determined by isotope dilution.

: 1
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APPENDIX 4
PETROPHYSICAL REPORT
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PETROPHYSICAL AND SPECTRAL IP DATA, W, TASMANIA

Attached are lists of various rock property measurements done on our behalf by
Prof. Don Emerson, Sydney University over the last few years and up to 6/1988.
The following is a summary of the results:-

DENSITY

As expected the heavily mineralised samples have densities 1in excess of &
gn/cc (Iincluding one form Chester Pyrite Mine). The remaining samples are
predominantly black shales and have densities of about 2.7 to 2.8 gm/cc.

MAGNETIC SUSCEPTIBILITIES

The core from the Lakeside holes (RED 86, 87) is only weakly magnetic as is
that from Pinnacles. However Robbie's Creek DDH core 1s very magnetic and
readily explains the surface magnetic anomaly.

ELECTRICAL CONDUCTIVITY/RESISTIVITY
(One is the reciprocal of the other)

Of greatest Interest is fact that all the black shale samples from the Farrell
sequence are resistive. Only when they contain some sulphide do they become
more conductive. This implies that the black shales are not graphitic as is
so commonly assumed and therefore are unlikely to be the cause of strong EM
anomalies within this sequence. '

On the attached list inductive (at 2.5 MHz high frequency) and galvanic (at !
Hz low frequency) measurements are listed. The first is a non-contact method,
which responds to conductive' inclusfons (e.g. stockwork, disseminated
sulphides), and 1s beat for conductive specimens. The second uses contact
electrodes and the results largely reflect the resistive matrix. Thus there
are differences in the results from the two technigques although they usually
show the same relative results (i.e. high or low resistivity).

The samples of Lakeside mineralisation are almost as conductive as those from
Mt. Lyell., The Lakeside TEM anomaly 1is not strong however due to the
restricted volume of mineralisation. The same applies to the Pinnacles
@UGmIneralisation.

The RED 87-1 core (Robble's Creek TEM anomaly) is surprisingly conductive.
This must be due to the massive maghetite as well as pyrite in the core.

IP PARAMETERS

The standard IP parameter results such as those of phase and PFE are generally
what one would expect from these samples, although the Farrell black

_not respond, confirming the absence of graphitic material. The Lakeside,

Marchison Mine, Chester Pyrite Mine, Lyell Mines, Pinnacles and Robbles Creek
mineralised samples all have moderate to strong IP reaponses. They are
therefore good IP targets (assuming such mineralisation is large and shallow
enough to be detected).

BXN MF088809:2

701116
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In order to discriminate between IP anomalles due to graphite and to massive
sulphides, the IP response at different frequences is required. This leads to
spectral IP parameters of Resistivity (R), Chargeability (m), Time Constant
(T) and Frequency Dependance parameter {c). It has been found from from
laboratory studies that m and T are different for the two types of conductor,
massive sulphides wusually have time constants lesa than graphite, with
chargeabilities a little greater.

Two plots are attached, one is of laboratory measurements from Canada (R. von
Blavicom, NW Mining Assn, US 1980) and W. Tasmania (Billiton), the other of
in-situ (dipole-dipole) measurements from W, Tasmania (Lewils and Bishop, ASEG,
1988). Unfortunately the two data sets do not whole-heartedly agree with one
another, since the time-constant range for the Tasmanian massive sulphide
samples (Rosebery) overlaps the Canadian massive sulphide and graphite
signatures. However since the Tasmanian (Farrell) black shales are probably
not graphitic the Canadian example may not be so relevant. One can therefore
generalise the parameters as follows:-

Massive sulphideé : m= 0.7 to 1.0

T = .0001 to 0.1
Black shales (Tas) : m=0 to 0.5

T = .0001 to 0,1
Graphite (Canada) : m= 0.7 to 1.0

T = 100 to 10,000

From small scale in-situ and laboratory measurements there would thus appear
to be a means of discriminating between IP responses due to sulphides and due
to graphitic shales. ’

When extending these criteria to field IP measurements other problems arise
such as conflicting spectral signatures from different rock types, and
difficulties of extracting inductive EM coupling effects due to interaction
between transmitter and receiver dipoles in the field. Fortunately the latter
i1s not too much of a problem in Tasmania with smallish dipole lengths and
registive ground. Billiton has only once obtained spectral IP (Cole-Cole)
parameters from a fileld survey {(one needs specific equipment and longer
measurement times). This was at Lakeside using a time-domain receiver
(IPR-11). Cole-Cole parameters are extracted from separate Integratioms under
the time decay curve rather than over a range of specific frequencles as is
more usually done.

Figures 3 and 4 are IP profiles across the Lakeside mineralisation (mainly
pyrite). Figure 3 1is the conventional display of IP and Resistivity
pseudo-sections (IP in this case 1s the chargeabllity over a limited part of
the decay curve, 30 to 1770 msecs). Two features are apparent over the
mineralisation -~ the high chargeability and the only moderately Iow
resistivity 1mplying heavily dIsseminated sulphides. Both _ parameters
apparently increase with depth, —thiz 16 due to the 40 metres or -so of
Q;EEEBgzgggblg\gg%ﬂzsgiggigg_glacig}s (note also the decrease in resIstivity
with depth west of the Henty Fault but this has not been explained). Figure 4
shows the Cole-Cole spectral parameters of m and T. The m and T patterns
confirm semi-massive sulphides where intersected in the drill holes, and
suggest a greater amount of sulphide further eagst (not reflected in the UTEM
profile however perhaps because of shielding or lack of massive sulphides).
The spectral IP resultes for the line 200 metres south (5,375,1008N) indicate
very similar features, although on this line the time-constant, T, is higher
possibly indicating the presence of significant graphite (Figure 5).

BXN MF088809:3
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The figures on this page are referred to in the preceding section Use
spectral [P measurements for possible mineral discrimination.
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The figures on this page are referred to in the preceding section Use

spectral I[P measurements for possible mineral discrimination.
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APPENDIX 5

MURCHISON MINE LINE AUGER SAMPLING ASSAY RESULTS.

70

A

oD
.



NORTHING
376300
316300
116300
376300
376300
376300
376335
376335
376335
376335

- 376335
376300
376300
376300
316300
376300
376400
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376400
376400
376400
376400
376400
JT6400
376400
376400
376400
376400
376400

376400
376400
316400
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376600
IT6600
316600
376600
376600
376600
376600
376600
376600
376600
376600
316600
316600
316700
376700
316700
376700

B/12/88 8ADI43B

EASTING
385520
385530
385540
385550
385560
385570
385620
385630
385640
385650
385660
385685
385730
385750
385760
385180
385520
385530
385540
385550
185580
385590
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385620
385630
385640
385650
385660
385670
385680
385690
385700
385720
385760
385514
385550
385560
385510
385580
385590
385600
385610
385630
385670

385680

383690
385700
385710
igsne
385730
385740
385750
385977
Ja5710
3854680
385670

v
20
H
40
52
8
17
52
48
62
10
32

]
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5

1

2
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42
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il
b))
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2
n
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46
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HURCHISON MINE LINE AUSER

76400
I 376400

N
L]l
50
105
68
56
38
105
68
105
98
1
13
10

12
9%
190
140

115
115
54
60
68
L]
86
120
230
4]

19
&0
72
110
68
54
3¢
36
12
105
58
i
28
4
4

15
B2
5
84
13

HURCHISON MINE LINE AUGER

AG
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0.005
0.005
0.003

0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.00%
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.605
0.005
0.005
0.005

AU AVG
0.005
0.005
0.005
0.005
0.005
0.005
0.00
0.005
0.005
0.005
0.005
0.005
0.005
0,005
0.005
0.005
0.005
0.005
0.00
0.010
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.010
0.005
0.005
0.005
0.005
0.005
0.905
0.005
0.005
0.005
0.020
0.020
9.005
0,010
0.005
0.005
0.005

0008
0.005
0.905
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

8A
460
410
440
280
150
130
400
160
440
560
200
520
260
40
20
105
340
510
220
195
380
340
17%
185
175
240
178
193
m
380
3
580
1080
910
110
125
40
360
350
113
110
85
120
490
520
00
800
120
840
390
780
570
430
310
360
280

]

13
2
34
22
20
18
38

21
470
14

0.005
0.005

540

290

52
170
200
260
150
240
n

40

0.005

390

330
800
46
500
410
520
180
52
70

18

11

7011
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376700
376700
316700
376700
316700
376700
376700
376700
376700
Jr67190
316700
376800
376800
376800
376800
376800
376800
376800
376800
376800
376800
376800
376800
376800
176800
376800
376800
376800
376800
376400
376800
JT6900
376500

185630
385620
385610
385600
385590
385580
385570
383360
385550
385540
383530
385500
385510
385520
385530
385540
385530
385560
383570
383580
385350
385600
385610
385620
385630
385640
383630
385660
385100
383730
386000
385780
383926
HEAN
STD.DEV.
X+8D
X+28D

52
620
120

98

9

92

82
210
185
210
180
130

46

46

48

86

H

26

12

30

32

28

34

17

54

8

8

26

32

13
185

92
130

8.3
80.5
158.8
239.3

0.005
1.000
0.005
0.005
0.005
0.005
0.003
0.005
0.005
0.003
0.005
0.005
0.005
0.005
0.005
0.003
0.003
0.003
0.005
0.005
0.003
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0.00%

0.0

[ = — ]
e
B -

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0.00%
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
£.005
0.005
0.005
0.005
0.005

NA

NA

NA

NA

- 310
330
195
180
193
320
200
420
250
230
210
120
125
13
14
420
150

85
10
120
230
160
130
33
195
420
300
93
290
630
990
170
1080

323.1

2.3

539.4

19%.8

26
380
60
52
38
38
42
92
12
9
105
38
20
30
30
26
24
17
10
13
10
10
13
16
28
10
13
17
30
13
115

22
12.0
142.2
214.2
356.4

i
B4
54
98
56
60
58
98
130
92
110
3o
26
L]
26
26
24
26
15
32
18
22
38
46
42
36
18
32
105

17

12
66.3
126.7
193.0
319.7



MURCHISON MINE LINE AUGER

130 NORTHING
376200
376200
376200
376200
376200
376200
376200
376200
376200
376200
376400
376400
376400
376400
376700
376700
376700
376100
376700
376700
376800
376800
376800
376800
376600
376800
376800
376800
376900
376900
376900
376900
376900
376900
376900
376900
376900
376900
376900
376900
377000
377000
377000
377000
377000
377000
377000
377000
377000
377000
377000
377000
377000
377200

8/12/88
EASTING
385500
385520
385540
385560
383580
385600
385620
385640
Jg5660
305680
385760
3856800
385820
Je5e40
305720
385740
385760
385780
385800
385820
385700
365720
385740
385760
395780
383800
385820
385840
385640
385660

385680

385700
385720
385740
385760
385780
385800
385820
385840
185860
385640
3856460
385680
305700
385720
385740
385760
385780
3856800
385820
385640
385860
385880
385620
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N
19
50
28
42
4
M
38
L
2
n
8
9
§
8
16
13
2
19
26
12
1
42
82
30
36
L
24
1
19
40
4
52
4
13
16
i1
1
18
8

]
92
48
ri}
8
480
130
90
130
145
520
280
62
19
160

hG
0.005
0.005
0.005
0.005
0.005
0.005
0.085
0.005
0.005
0.00%
0.005
0.005
0.005
0.003
0,005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
9.005
0,005
$.005
9.005
0.005
0.005
0.005
0.005
4.003
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0,005
0.005
0.005
0.005

AUAVE
0.005
0.005
0.005
0.005
0.005
0.005

0.01
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.01
0.005
0.005
0.005
0.005
0.005
0.005

0.01
0.005
0.905

0.01

0.01
0.005

0.03
0.005

0.01

0.01
0.005
0.005
0.005

0.01

0.01
0.005

0.03
0.005
0.005
0,005
0.005

0.04
0.008
8.005
0.005
0.005

0.01
0.005
0.005
0.005

BA
25
1180
880
270
270
110
150
180
350
30
10
130
410
200
490
115
600
510
200
Joo
420
230
520
620
LE1
330
39
9%
80
95
45

150
260
210
210

17

1380
95
135
410
160
Jo0
600
980
1420
500
420
420
460
580
150
260
460

P8
0.005

0.005

O = e e
S ~d O L A

I
C ) D e o~ B WY O LA g

0.003

40
48

13

0.005

n

125
130
13
0.005
€8

0.005
22
180

16

0.005
0.005
0.005

32

24

12
0.005
1240

24
10
20
17
22
10

210
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MURCHISON WINE LINE AUGER

317200
317200
31200
377200
31200
371200
3nzoo
377200
377200
317200
317200
371200
317200
377200
377200
371400
377400
377400
371400
371400
S77400
371400
377400
377400
377400
371400
371400
377400
377400
S17400
317400
371600
31600
317600
317600
3717600
377600
371600
377600
377600
371600
3717600
377600
377600
317800
377800
377800
377800
377800
377800
377800
317800
377800
377800
377809
317800

385640
385660
385680
385700
385720
385740
385760
385780
385800
Jas820
305840
385860
385880
383900
385920
385640
385660
Jas680
385700
385720
385740
385760
395780
385800
385820
385840
385060
jesaa0
385900
385920
385940
385720
385740
385760
3857680
365600
385820
385840
385860
35880
385900
385920
385940
385960
385760
1857680
385800
385820
383840
385860
385880
385900
385920
385940
385960
JB5980

0.005
0.005

O W DOl D000 DY O e e L4 A AN

14
15
17
140
28
12
120

125
145

660

105

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.9003
0.005
0.9005
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
.005
0.005
0.005
0.005
$.005
0,003
0.005
@.005
0.005
0.005
0.005
0.003
0.005
0.005
0.005
0.905
0.005
0.605
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.01
0.0]
0.01
0.02
0.0}
0.02
0.04
0.0t
0.005
0.02
0.02
0.0]
0.02
0.005
0.005
0.0}
0.01
0.005
0.005
0.005
0.005
0.005
0.005
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