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SUMMARY

Exploration licences 102/87-QUEENSTOWN and 55/89-MT. DARWIN cover
a 14 km N-5 trending exposure of Cambrian Mt. Read Volcanics from
Lake Margaret south to Sth Darwin Peak on the West Coast of
Tasmania. The tenements are held by BHP Minerals Ltd. and
explored by RGC Exploration under a Jjoeint wventure agreement
entered into on 29th November, 1991. Their total area is 183 sq

km which is explored as a single coherent block.

Previous explorers have concentrated their efforts on the
discovery of Cambrian volcanogenic-hosted massive sulphide
mineralisation, a style of mineralisation for which the Mt. Read
Volcanics are world renown. Secondary targets have heen Mt.

Lyell style Cu mineralisation and gold.

Work completed by BHP Minerals more recently relied heavily on
the results of blanket UTEM coverage in two main areas, West
Sedgwick and Garfield/Clark Valley. An important issue in the
Garfield area has been the construction of the Garfield Track.
The culmination of BHP Minerals’ work was the drilling ¢f & UTEM
conductor in the Garfield area, the results of which were

disappointing.

RGC Exploration is exploring the tenements using a
multidiseiplinary and task force approach which has at its
foundation the generation of the best geoclogical map possible.
Work to date has concentrated on the two main areas worked

previously by BHP Minerals because they have been extensively

gridded.

HWest Sedgwick

Work completed here included 1:5,000 scale geological
mapping/rock chip sampling with selected areas covered with soil
sampling. A zone of variably base-metal anomalous alteration has
been located within a package of andesitic sediments that appears
to be an extension of a similar zone on the Mt. Lyell Mine lease

at Comstaock.
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It is8 proposed that this zone be drilled out over the next twelve

months targetting massive sulphide mineralisation at depth.

Garfield/Clark Valley
A helicopter-borne programme was completed here which included

1:5000 scale geological mapping/rock chip sampling and wide
spaced coverage by soil sampling. Work c¢oncentrated on the
westarn contact of the Central Volcanic Complex where field
relationships suggest the Yolande Sequence 1is younger. The
Yolande Sequence itself is more lava dominated than similar
exposures to the north and a number of andesites mapped appear
to show an affinity to the Lynch Creek intermediate to mafic
conplex. Very little hydrothermal alteration was observed. a
detajiled compilation of the data collected here is proposed to

define, initially, stratigraphic¢ drilling targets.

Ongoing throughout the tenements will be a programme of regional
reconnaissance to identify other areas worthy of more detailed,

grid based investigations,
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APPENDICES

BHPM Interim Report, lst April 1591 to 30th June 1991

Garfield/Clark Valley rock chip geochemistry
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West Sedgwick soil geochemistry
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INTRCDUCTION
Exploration licences 102/87 - QUEENSTOWN and 55/89 - MT.
DARWIN are held by BHP Minerals Ltd (BHPM) and are explored

by RGC Exploration Ltd. (RGCE)}) wunder the terms and
conditions of a Jjoint venture agreement. This report
details the work completed by both BHFM and RGCE between the
period April 1991 to March 1992. Approval has been granted
previously to BHPM allowing the joint reporting of the
exploration work because the tenements form a single

coherent geclogical block.

The tenements currently oc¢cupy a total area of 183 sg kms
surrounding Queenstown on the West Coast of Tasmania,
extending to the north, in part, some 30 kms to Moxon Saddle
and to the south some 25 kms to South Darwin Peak (Figure
1). They cover a significant portion of the highly
prospective Cambrian Mt. Read Volcanics centred here on the
West Coast Range. These rocks host a variety of significant

mineral occurrences:

(i) Zinc - volcanogenic-hosted massive
sulphide deposits, e.g. Hellyer,
Que River, Rosebery, Hercules and

Tasman Crown;

(ii) Copper - Mt. Lyell style mineralisation;

{1ii) Gold - Henty style mineralisation;

Much of the Previocus work targetted copper-gold
mineralisation of the Mt. Lvell style. More recently BHPM
covered selected areas with blanket UTEM looking for VMS
mineralisation. This was supported by some geological
mapping and rock c¢hip/stream sediment geochemistry. It
would appear that decisions on the future of the tenements
were based primarily on the results of the UTEM surveys.

RGCE's interest in the area is also directed toward the
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2
discovery of significant VMS mineralisation. The approach
. we have developed relies on recognising fertile wvolcanic

core-forming environments by undertaking detailed geological
mapping together with a variety of geochemical technigues
including multielement analysis of rock c¢hip and soil
samples, and iscotope studies. An important element of this
strategy 1is designing stratigraphie¢ drilling to test
conceptual fertile environments at depth, especially below
200m which is ¢onsidered to be the maximum depth penetration

of current UTEM techniques.

The work described in this report has been undertaken in two
areas, West Sedgwick and Garfield/Clark Valley. At West
Sedgwick a grid constructed by BHPM was geologically mapped,
rock chip sampled and selected areas were covered by (-
horizon soil sampling. At Garfield/Clark Valley a major
helicopter supported programme enabled this area, also
gridded by BHPM, to he geologically mapped, rock chip and
. soil sampled.
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LAND TENURE
E.L. 102/87-QUEENSTOWN was granted to BHPM on 22nd April,

1988. The tenement initially covered 95 sq kms in three

separate parts (Figure 1):

Part (i) - Queenstown of 74 sq knms
Part {(ii) - Garfield of 19 sq knms
Part (iii) - Moxon Saddle cof 2 sqg kms

Part (i) totally encleoses the Mt. Lyell Mine Lease, 30M/80.
In 1988 Mining Lease Application areas {(MLA's) were
cancelled by Mt. Lyell increasing the area of Part (i) to 79
sqg kms. BAgain in early 1992 additional MLA's were
relinguished further increasing Part (i) to 84 sq kms. This
tenement currently covers 105 sg kms and is due for 50%
reduction on or before 22nd April, 1993. A meeting with
representatives of the Department of Mines Tasmania ({DMT)
was held on 15th April, 19292 where RGCE expressed its
interest in postponing the reduction date by 12 months due

to its recent entry into the Agreement with BHPM.

E.L. 55/89~-MT. DARWIN was granted to BHPM on Sth May, 1950,
This tenement covers 78 sq kms and links Parts (i) & (ii) of
E.L. 102/87 (Figure 1) resulting in a continuous exposure of
Mt. Read Volcanics over a strike length of 14 sq kms which
is explored as a single c¢oherent block. Because of this
BHPM was successful in gaining approval from the DMT to

jointly report on exploration activities (15th March, 1991).

Fiqures 2a, 2b & 2c¢ give an overview of the current land
tenure status. A significant portion of the tenements
(approx. 55%) occurs within the Scouth-West Conservation Area
(SWCA) and is designated “sensitive”, All exploration
activities proposed within the S8SWCA therefore must be
approved by the Mineral Exploration Working Group (MEWG),
which 1is made up of representatives from a number of

Government Departments. The World Heritage Area boundary is
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in close proximity to the south and south-eastern edge of
E.L. 55/89.

The Agreement with BHPM, dated 29th Nov. 1991, commits
Renison to spend a minimum of $300,000 on exploration within
the first year and then for subsequent years to meet the
minimum statutory commitments imposed bhy the DMT. To
complete the transfer of 70% interest in the tenements and
be operators it is necessary for Renison to spend $1.5M
within five vyears as sole contributor to exploration

expenditure.
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PREVIOUS EXPLORATION

A good description of previous exploration in the Garfield/

Clark Valley area is given by Cameron and Read {19%1). From
the 1880°'s to the 1930's, Huon Pine logging and prospecting
activities occurred throughout the Garfield Valley and along
the West Coast Range from Mt. Jukes to South Darwin Peak.
Alluvial gold was discovered along the Garfield River and at
Flannigans Flat (Nvye, 1931). The present vegetation cover
indicates that this area was repeatedly burnt off, probably
by the early prospectors. During the early period,
following the fires, most of this area would have bheen
covered by buttongrass and open heath-land. This would have
allowed easy access and good exposures for the early
prospectors to¢ investigate any surface indications of
mineralisation. Since then, most of the area has heen

covered by thick re-growth.

Two hardrock prospects were found near the Thomas Currie
Rivulet during this early period of prospecting. These
prospects occurred along the contacts between Owen
Conglomerate and felsic Central Volcanic Complex volcanics
on Snake Spur. Sailor Jacks was a gold prospect with
mineralisaticn occurring as pyritie¢ guartz veins in
sandstone on the north eastern side of the Snake Spur
syncline. At the Snake Spur prospect, pyrite-chalcopyrite
mineralisation was exposed in a costean on the south-western
side of the syncline. Channel samples from the costean
collected by Mount Lyell Mining in 1977-78 gave values of 8m
at 0.96% Cu.

Garfield

Modern exploration commenced in the Garfield Valley in 1975
when EZ carried out a limited amount of stream sediment
sampling. In 1977-78, Mt, Lyell conducted soil and drainage
sampling along widely spaced c¢cut traverse lines. A1l
basemetal values were low except for one stream sediment

with 330ppm Pb. Re-sampling gave values of 50 and 60ppm.
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Beginning 1in 1984 Goldfields Exploration started more
detailed work in the Garfield area. They undertook
reconnaissance mapping and ro¢ck chip sampling, and pan

concentrate/-80 mesh stream sediment sampling at a sample

density of one per 2km’ drainage. Samples were analysed for
Cu, Pb, 2n, Ag, Sn, W and Au. Base metal wvalues were
generally very low. One stream Pb anomaly in an area of

glacial cover was traced to minor galena-pyrite veinlets on

the side of Mt. Jukes.

An area of low-level stream gold anomalism was identified in
the wvicinity of the Snake Spur costean, and another
anomalous area in Flannigans Creek. A grid was cut in the
Snake Spur area. It was mapped and wacker sampled. A UTEM
IITI survey was conducted. All responses appeared to bhe
superficial, related to clay horizons in the glacial cover
and perhaps weathered limestone in the axis of the syncline.
A wacker Au anomaly (0.46ppm max) was tested with two holes,
SS1 and SS2/2A.

The holes were tested with downhole EM, but nothing of

interest was located.

A small grid was also c¢ut in the Flannigans Valley. This
grid was wacker sampled at 10m intervals. There were spotty
gold values up to O0.44ppm, but base metal values were very

low. There were no coherent geochemical anomalies,

Mapping outlined an area o¢f schistose sericite-pyrite
alteration on the Currie-Garfield divide. However all rock
chip samples from this area had Pbh <100ppm, Zn <300ppm and
gold below the detection limit. Stream sediment samples

from this area had Cu, Pbh and Zn all <20ppmn.
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In 19%90/91, BHP cut the Garfield/Clark Valley grid and
covered the area with a UTEM survey. It was also mapped at
1:5000 scale and rock-chip sampled. A UTEM anomaly in the
Thomas Currie Valley was drill tssted (TC 01, 148m). This
heole intersected carbonaceous bands within Gordeon Limestcne

and was considered to have adequately explained the anomaly.

The Garfield Track totalling approx. 5km in length was
constructed 1in Oct/Nov 1989, An extension of the
Interceoleonial Spur track of approx. 2km was previously
proposed, however the c¢ountry on inspection was found to ke
too steep. The final position of the Track was close to an
old pack horse trail, and a number o¢f conditions were

imposed on its construction by the MEVWG:

- erect a boom gate which 1s to be kept locked at
all times;

- the route is to be pre-cut by hand;

- all machinery to be washed with ABF-42, or
equivalent, prior to their entry:

- ne open fires permitted; and

- its construction to conform to the Forestry

Commission Class 4 standard.

Additional upgrading of the Track was completed in early
1990, especially on a steep portion of it Kncwn as the "Hill
Section". It appears that BHPM did not strictly adhere to
the Class 4 standard during the Track’ s construction., A two
vehicle ferry system was established for the 1%20/91

programme to minimise travelling on the "Hill Section”.

In April 1991 the MEWG representatives ezxamined the Track
and stated that i1f it was to be used in 1991/92 then it

would regquire upgrading to Class 4.
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Clark Valley
Most of the early exploration in this region concentrated on

the copper mineralisation on the top of the range from Mount
Jukes to South Darwin Peak. The first exploration within
Clark Valley was a Jjoint venture between EZ, BHP and
International Nickel Australia Ltd. They carried out a
program ¢f stream sediment sampling and geological mapping
in the Clark Valley and the headwaters of the Garfield

Valley. The results of this work were not encouraging.

Goldfields Exploration established a grid in the (Clark
Valley in 1977, The grid was mapped, rock chip sampled and
soil sampled. Over 1000 geochemical samples were collected

and indicated a low backaground level of base metals.

A gradient array IP survey was conducted by Scintrex and a
ground madnetic survey was also completed. A number of
anomalous 2ones were identified and these co-incided with

areas where black shales were mapped.

West Sedgwick

In 1958 Rio Tinto Australian Exploration Pty. Limited {(RTAE)
explored north of the Mount Lyell mine lease looking for
copper mineralisation. They conducted a Turam EM survey
along grid lines roughly normal tc the Owen Conglomerate-
Mount Read Volcanics contact. The most significant anomaly
located was just north of Zig Zag Hill beneath the Ssouth-
western corner of Sedgwick Bluff. This was followed up with
geological mapping, stream sediment and soil geochemistry,
ground magnetics and a gravity survey. The mapping revealed
weak Mt. Lyell style alteration exposed through the
conglomerate scree. The geochemical investigations were
relatively c¢rude, with field testing for Cu, Pb and Zn using
dithizone. Some low levels of Ph were detected coinciding
with the Turam anomaly. The gravity results were degraded

by the topography and peoor survey ccontrol.
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In 1962 RTAE in asscciation with EZ completed a 3 electrode
array IP survey along six grid lines but no response was

recorded over the EM anomaly.

The area was pegged by Pickands Mather {PMI) in 1965. They
covered the area with reconnaissance geological and stream
sediment geochemical surveys particularly along the contact
between the volecanies and the conglomerate. A
reconnaissance 500 feet dipole IP survey was conducted
parallel to the contact by McPhar Geophysics in 19638, A
moderate response was'recorded in the vicinity of the Turam

anomaly.

Mt. Lyell acguired the ground in 1871, The West Sedgwick
area was gridded, geclogically mapped and surveyed by
gradient array IP, magnetics and soil geochemistry. Several
targets were identified within the Yolande Sequence. These

were drilled, but most related to pyritic¢ black shales.

In 1980-81i, part of the Comstock Grid covered Zig-Zag Hill.
This was surveyed by Scintrex with gradient array IP and
ground magnetics. In 1985 the area was remapped and rock
chip sampled. The RTAE Turam anomaly wWas retested by a
Sirotem survey. In 1987 a hole (WS4) was drilled to 230m to
test the anomaly. No significant assays were returned from

this hole.

BHP acguired this area as part of EL 102/87. They
established a new grid (West Sedgwick Grid} and surveyed the
area with UTEH. Parts of the old Comstock Grid were re-
cleared and surveyved with UTEM as part of the Comsteock
Valley survey. No significant conductors were detected in
the West Sedgwick area although a weak conductor from the

Comstock survey was correlated with the West Sedgwick Fault.
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Summary of Previous Exploration by Goldfields Exploration and BHP
. E.L. 41/71 (Sheppard, 1972)
West Sedgwick

Access: - gridding commenced
Geology: - mapping
Geophysics:- limited vertical field magnetics

Geochemistry:-limited scoil

B.L. 41/71 (Sheppard, 1974)

West Sedgwick

Access: - gridding
Geology: - detailed mapping, petrology
Geophysices:- gradient array IP (Scintrex) - 4 major

anomalies, total field magnetics
Geochemistry:-limited rock chip over Margaret Tram, massive

pyrite

B.L, 41/71 (Sheppard, 1975}

. WHest Sedgwick
Access: - gridding extended
Geology: - detailed mapping
Geophysics: - gradient array IP, proton magnetics {Sc¢intrex)
- 22 anomalies
Geochemistry: - detailed so0il, limited stream sediment and
rock

E.L. 41/71 (Brophy and Stevens-Hoare, 1376)

West Sedgwick

Geochemistry:-s0il (grid extensions)

E.L. 41/71 (Meares, 1977)
West Sedgwick

BAccess: - gridding extended

Geophysics:- gradient array IP, pole-dipole IP (Scrintrex) -
, 2 major anomalies
. Geochemistry: - detailed soil

Drilling: - WS1 commenced
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E.L. 41/71 (Meares, 1978)
West Sedgwick
Drilling: - W31 {(92m) abandoned

W32 (224m} - only minor pyrite
W32 (260m) - pyritic black shale,

unmineralised

E.L. 21,76 {(Hutton, 1978)

Snake Spur - Currie
Access: - helipads and tracks cut, helicopter supported
Geology: - reconnaissance mapping, sampling Snake Spur

Costean, petrography
Geochemistry:-limited stream sediments, rock chip Snake Spur

costean - 8m @ 0.96% Cu

Garfield - Flannigans
Access: - helipads and tracks cut, helicopter supported
Geology: - reconnaissance mapping, petrography

Geochemistry:-limited stream sediment and rock chip

Clark Valley

Bccess: - track cutting, gridding
Geology: - mapping, petrography
Geophysics: - gradient array IP, proton magnetics (Scintrex)

- four major ancmalies

Geochemistry: - detailed soil, rock chip

E.L. 9/66 (Reid et al., 1979}

Clark Valley

Access: - upgrade road, in-£fill and extended gridding,
helicopter support

Geophysics:- gradient array IP, proton magnetics (Scintrex)
- total six main anomalies

Geochemistry: - detailed soil, limited rock and stream

sediment
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E.L.. 9/66 {(Roberts and Cartwright, 1984)

Snake Spur

RAccess: - helicopter support

Geology: - mapping, sampling (Poltock)

Geochemistry: -detailed stream sediment, limited roeck chip -

moederate Au anomalies

Garfield-Flannigans

Access: - helicopter support

Geology: - mapping, sampling (Poltock)

Geochemistry: -detailed stream sediment, limited rock chip -

moderate Au anomalies

E.L. 9/66 (FitzGerald and Pease, 1985)

West Sedgwick

Geology: - limited mapping, sampling (Poltock)
Geochemistry: -detailed stream sediment - minor Au anomalies,

restricted rock chip

Snake Spur

Access: - gridding, helicopter support
Geology: -~ detailed mapping
Geophysics:- UTEM survey (Lamontagne) - n¢ significant

anomalies
Geochemistry: -stream sediment survey extended - confirm Au
ancmalies, detailed bedrock (Wacker) sampling -

minor Au anomalies max 0.42 g/t Au

Garfield-Flannigans

Access: - limited gridding, helicopter support

Geology: - additionzl mapping, sampling (Poltock)

Geochemistry:-detailed stream sediment, reck chip - two main
Au anomalies, bedrock (Wacker) sampling - Au

ancmalies, max 0.46 g/t Au
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E.L. 3/66 (FitzGerald and Cartwright, 1586)

West Sedgwick
Access: - re-establish grid {(Comsteock), new lines (West

Queen), helicopter support

Geology: - limited mapping (Komyshan)
Geophysics:- limited Sirotem, Zig Zag Hill (Sole) - weak
anomaly

Geochemistry:-reconnaissance bedrock (Wacker) West Queen -

no ancomalies, limited roc¢k c¢hip

Snake Spur

Access; - gridding extended, helicopter support

Geology: - detailed mapping {(Poltock}, petrography 551,
2A

Geophysics:- down-hocle Sirotem Ss1, 2ZA (Sclo) - no
anomalies

Geochemistry:-detailed bedrock {Wacker) - no major anomalies,
max. 0.26 g/t Au

Drilling: - 581 (152m) - no significant assays

S5S2/2A (207m) - no significant assays, spurious

Au values

Flannigans

Access: ~ gridding extended, helicopter support
Geology: - detailed mapping, sampling (Poltecck}
Gecochemistry:-detailed bedrock (Wacker) - no major anomalies,

limited rock sampling - max 0.26 g/t Au in Owen

Conglomerate

E.L. 9/66 (FitzGerald, 1987)
West Sedgwick

Acgess; - cut helipad, heligcopter support
Drilling: - Ws4 (230m} - Sedgwick Fault, no significant
assays
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E.L. 102/87 (Wilde and Kerr, 1989)
West Sedgwick
Access: - gridding (107 line km)
Geophysics:- UTEM survey (Lamontagne) - no significant
anomalies
E.L. 1062/87 (Wilde and Kerr, 13%90)
West Sedgwick
Geophysies:—- reinterpretation of UTEM survey
E.L. 102/87 (Wilde and Kerr, 1990}
Garfield
Access:- gridding (70 line km)
E.L. 102/87 & E.L. 55/89 (Camercon and Read, 1991)
Garfield
Access: - gridding extended into Clark Valley
Geclogy: - 1:5000 scale mapping
Geophysices:- UTEM survey, Lamontagne (185 line km) -

Currie anomaly followed up by detailed UTEHM

survey

Geochemistry:-164 rock chip samples - low base metals
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REGIONAL GEQOLOGY ({after Burrett & Martin eds, 1989)

Rocks exposed within the tenement area are predominantly
Cambrian Mt. Read Volcanics. These rocks host a number of
world-class volcanogenic-hosted massive sulphide and related
deposits, making it one of the most intensely mineralised

provences of its kind.

Stratigraphy (Figure 3)

Proterozoic

The Precambrian Tyennan region applies to a belt of
dominantly metasedimentary rocks exposed to the east of the
tenements extending from Cradle Mountain in the north to the
south coast. The rocks are folded, closures ranging from
open to iscclinal, and regionally metamorphosed. They have

been divided into two assemblages:

i) a quartzite - chloritic pelite assemblage of lower
greenschist facies. The c¢onstituent lithologies
are massive and schistose guartzite, phyllite, and
a fine-grained quartz-mica schist (gquartzose
phyllite). The gquartzite commonly exhibits mortar
texture and its major constituents are gquartz and
mincer phengite with little albite+chlorite+bioctite.
Massive varieties display in places sedimentary
structures such as cross-bedded lavyers and

symmnetrical ripple marks; and

{ii) a garnetiferous schist - quartzite (-amphibolite)
assemblage of upper greenschist to eclogite facies.
The schist contains quartz, muscovite, albite and
garnet (almandine) plus common biotite, Primary
chlorite is widespread and secondary chlorite 1s
common as an alteration product of garnet.
Quartzite generally contains altered garnet and is
¢onspicucus with its absence of sedimentary

structures. Amphibolite (actinolite-almandine-
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quartz with minor biotite, albite, sphene &
ilmenite) occurs either as boudins (massive) or as
schistose tabular bodies concordant with the main

foliation (S5;). It forms <1% of the assemblage.

The rocks display relationships which suggest they may be
derived from a single ocrogenic pile possessing lithologies

characterised by quartzarenite.

Cambrian

The tenement is centred on a 10-15 km wide belt of felsic,
intermediate and minor mafic volcanics known as the Mt. Read
Volcanics (MRV) which forms the eastern edge of the Dundas
Trough. These volcanics are general high-K to medium-K
calc-alkaline rocks possessing high Ba (500-3000 ppm) and Zr
{>150ppm) levels. The belt strikes breocadly N-5 and to the
east where the contact is exposed it rests unconformably on
the Proterozoie¢ Tyennan region and interfingers Dundas

Trough sediments to the west.

Rock types vary between volcaniclastics, epiclastics, lavas
and intrusive bodies, all of which are typically
porphyritic. Feldspar phenocrysts are universal and are
commonly glomeroporphyritic. Quartz phenccrysts are
abundant when present, their absence in the Central Volcanic
Complex (CVC) 1is a diagnostic feature, and are commonly
embayed. Hornblende and pyroxene phenocrysts are present in
the andesites and basalts. Plagioclase 1s almost always
albite, however at times there is a suggestion of a more
calcic original composition. Devitrification textures such
as spherulites and snow-flakes are commom and reflect the

original glassy nature of many of the rocks.

The original rock 1is always modified. Local intense
hydrothermally altered zones formed in the Cambrian adjacent
to major faults, the Henty Fault Zone and the Great Lyell

Fault. Evidence suggests a period of deformation in
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Cambrian-Ordovician times. Pervasive regional lower
greenschist facies metamorphism, with ubiquitous sericite
and chlorite alteration associated, and deformation cccurred

in the Devonian.

In the area of the tenements the MRV can be separated into

four major sequences (K.D. Corbett, pers. comm., Aug. 1991).

(1) Tyndall Group (TG) - regarded as the
yvoungest sequence, fossil evidence giving

an age of middle Cambrian;

{(ii) Central Volcanic Complex -~ a centrally

located spine to the belt of volcanics;

{iii) Westearn Sequence {(WS) ~ a sequence of
volcano-sedimentary units that
interfingers the CVC to the east and

Dundas Group sediments to the west: and

(iv) Eastern Quartz-phyric Segquence (EQPS} -
interfingers with the CVC to the west and
lies conformably on the Sticht Range Beds

to the east.

Central Volcanic Complex

The CVC forms a narrow, highly complex belt of dominantly
felsic lavas and volecaniclastics, feldspar-phyric rhyolites
and dacites, which are often obscured in places by
overlying younger rocks. It interfingers with WS to the
west, suffers a significant disruption by the Henty Fault
Zone to the north and plunges beneath the Cwen Conglomerate
to the scouth at Sth Darwin Peak. Andesitic rocks are
common associates north of Mt. Owen with minor shale lenses
and porphyritic intrusives occurring throughout. Bedding
and layering appear generally to trend NNW to NNE with

steep dips. Lateral impersistance, lack of marker horizons
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and the paucity of facings c¢ombined with structural
complexity and, in places, extensive alteration makes the
establishment of stratigraphic seguencing and age
determinations difficult. Much attention has been directed
toward the exploration potential of this unit historically
because it is theought to host the Mt. Lyell copper and the

Rosebery lead-zinc orebodies.

A prominent feature of the CVC at Red Hills, Mt. Sedgwick
and Mt. Darwin 1is the occurrence of large dome-like masses
of pink-weathering potassic (5 to 9% K.0) rhyolite lava cut
by hematite-magnetite wveins, The lava 1is often fine-
grained and spherulitic, and possesses a significant

magnetic signature.

Flanking the masses of rhvolitic 1lava 1s a sequence of

feldspar-phyric lavas and volcaniclastics with
intercalations of shale. The lavas can show c¢columnar
jeinting, flow banding and autobrecciation textures, The

volcaniclastices range from massive coarse-grained varieties
with abundant sparse clasts through tce fine vitric ashes.
Some crystal-vitrie volcaniclastics described near
Queenstown are thought to show prominent eutaxitic textures
formed by flattened pumice clasts and contain deformed,

welded shards.

Andesitic rocks occurring in the Queenstown area include:

- high 1level intrusive bodies of hornblende-
clinopyroxene-plagioclase porphyry, some
showing spectacular autobreccia textures e.q.

at Crown Hill:

- mixed sequences of lavas and volcaniclastics
which in some cases are thought to represent

volcanic centres, e.g. at Agglomerate Hill; and
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- thin flows and volcaniclastic units interbedded

with felsic volcanics which suggests possible

contemporaneous volcanism.

Other intrusive rocks include bodies of porphyries and
granite. Overlying the sequences at Mt. Sedgwick is a
large body of gquartz-feldspar-biotite porphyry which
appears to bhe partly intrusive and partly extrusive {flow
banding), and is thought to represent a feeder volcano for
the TG volcanics. At Mt. Darwin a mass of pink to white
coarse-grained granite occurs, its exposure predating the

overlying TG volcanics.

Western Volcano-Sedimentary Segquence

An extensive sequence of 1interbedded sedimentary and
volcanic rocks intruded by tabular porphyry bhodies, Its
relationship to the Cambrian sedimentary units is
preoblematical, but it is compositicnally and
sedimentologically similar to pcrtions of the Dundas Group
(i.e. the White Spur Formation). In places it interfingers
with the CVC to its east and is bounded to the west by the
South Henty Fault in the Yolande ERiver area or by TG

correlates and younger cover scuth of Queenstown.

Broadly two units have bkeen recognised:

- a lower unit of interbeddsed shale, siltstone,
volecanic-wacke turbidites and velcanislastics;

and

- an upper unit of epiclastic gquartz-feldspar
phyric veolcaniclastics including graded units
with shale clasts and erosional soles

suggesting submarine mass flows;
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A number of mafic associations have been described:

- in the Anthony Road area several andesitic

intrusives oc¢cur near the contact with CVC;

- mafic intrusives occur near the contact with
Siluro-Devonian rocks south of the Yolande

River;

- altered, ophitic-textured basaltic lavas and
breccias (Miners Ridge Basalt) occur at the
base of the segquence in the Lynchford area. It
has a distinctive low-potash composition and is
tholeiitic in its trace element affinities. An
unusual associate 1s a unit of micaceous

quartz-wacke sandstone of Proterozoic ocorigin;

- a lens of discordant plagioclase-pyroxene
| phyric basalt/andesite volcanics {(Lynch Creek
Basalt) is believed to be an ancient marine
volcano and underlies TG eguivalents in the

Lynchford area; and

- basalt has been reported to occur locally near

the CVC contact in the Clark River valley.

Some large felsic porphyritic bodies are present which in

the Yolande River area are cross-cutting and appear tc Le

mainly-intrusive. In the Lynchford ar=za a body of
intrusive guartz-feldspar-biotite porphyry contains
xenoliths of quartz-wacke sandstone, At Mt. Darwin flow-

banding and auto-kreccia textur2s suggests scme may he

eXxtrusive.
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FEastern Quartz-Phvric Seguence

Rocks of the EQPS were originally included in the TG,
Recent work however in the Black Bluff and Elliott Bay
region has shown it to be an earlier formed unit underlying
TG. It forms a belt of quartz-phyriec intrusive/extrusive
porphyries dominated by highly sheared volcaniclastie rocks
along the MRV eastern edge from Mt. Sedgwick to Mt., Selina
{and ceontinuing north). The Sticht Range Beds conformably
underlies the volcanics and is interpreted to be the basal
unit of the EQPS. To the west the EQPS interfingers with
the CVC and it 1s suggested that the two together may
represent the volecanic chain for the MRV

(K.D. Corbett pers. comm.).

The porphyries appear to range from gquartz-plagioclase-K-
feldspar-biotite phyric to quartz (+minor feldspar) phyric.
Fine-grained lavas also ocecur. They are generally massive
or brecciated and some flow-banding has been reported. The
voleaniclastics appear to be mainly fine-grained with the
crystal fraction being coarsest. Lithic¢s have been
described in scme and others display an epiclastic

character.

Tyndall Group

The TG volcanic and volcano-sedimentary segquence is defined
by a package ©0f rocks occurring at Lyell Comstock and
extending north to Henty. Correlates occur at Lynchford
and in the Mt. Darwin area. The sequence 1is internally
complex and laterally variable and formal subdivision into
formations has to date not been practicable. It has
overlying relationships with all of the other sequences
discussed above and represents the last extrusive volcanic
activity during the Cambrian in this region. It is nearly
always overlain by Owen Conglomerate in either apparent

conformity or transgressive unconformity.



RGC EXPLORATION PTY. LIMITED
69034
23

. The rocks can be divided broadly inte two units:

- a Jlower unit of gquartz-feldspar phyric crystal-
lithic wvolcaniclastics and sediments {epiclastics
and shales), the "Comstock Tuff”. Near its base in
the Comstock Valley a 40 metre thick lens of re-
crystallised limestone occurs containing a varied
fauna of late middle Cambrian age. At Zig Zag Hill
near Queenstown a coarse mass-flow volcaniclastic
contains lithic clasts up to 32 metres long and is
interbedded with +the <characteristic pink-green
banded crystal-rich vol¢aniclastic in the lower part
cf the sequence. This banded volcaniclastic is also
recognised as far north as the Howards Rd-Anthony Rd
junction, At Lynchford a crystal-lithic
volcaniclastic overlies the WS with apparent
conformity and is rich in basaltic detritus derived

. from the Lynch Creek basalts. At Mt. Darwin the
Fish Creek Association of Calver et al., 1987 is
east facing and appears to have been depcsited
against an erosional scarp of CVC to the east as
evidenced by the presence of =eroded blocks of
granite and disoriented blocks of well-cleaved
porphyry in its basal unit, the mix of volcanic rock

types appears more complex here; and

- an upper meost unit 2f welcaniclastic conglomerate
and sandstone, ocoften epiclastic in character and
polymict, 1s composed of dominantly volecanie and
lesser siliciclastic detritus. It is widespread and
displays surprisingly little wvariation throughout
the region, overlying Comstcck Tuff from Mt. Lyell
to Henty, overlying E@QPS from Mt. Sedgwick to
Mt. Selina and overlying WS to the west in the

Mt. Darwin area. It rests with apparent conformity

in all occcurrences.
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North of the Gooseneck in the area of Mt. Read a unit of
pink-weathering quartz-feldspar phyrie¢ rhyolitic 1lawvas
dominate the sequence and appear to cccur stratigraphically

below the Comstock Tuff correlates in the area.

Late Cambrian to Devonian

In the late Cambrian areas dominated by Proterozoic rocks
were uplifted, the Jukesian Orogeny, and extensive
alluvial-fans and/or local scree breccias were deposited
onto the MRV rocks from the east. These were partially
inundated by the sea from time to time and finally covered
by shallow water marine sands. From early Ordovician to
early Devonian times the area was the site of shallow
water, platform deposition with only minor signs of
instability. All of the rocks deposited during these times

form the Wurawina Supergroup and includes:

1. the Denison Group, late Cambrian to early

Ordovician;

2. the Gordon Group, early Ordovician to early

Silurian; andg

3. the Eldon Group., Siluro-Devonian

Denison Group

Units within this group include the "Jukes Breccia" (base)
and the Owen Conglomerate (which includes the Newton Creek

Sandstone Member).

The Jukes Breccia 1is a sucecession of wvolecaniclastic
conglomerate and sandstone, with clasts heing a mixture of
predominantly Cambrian volcanics and Proterozoice
siliciclastics. This unit is similar to the volcaniclastic
unit of the TG which overlies the Comstock Tuff, however
the Jukes Breccia rests unconformably {the Jukesian

Unconformity) on the older Cambrian rocks.
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The Owen Conglomerate is comprised mainly of siliceous
conglomerate and gquartz sandstone, commonly red or purple
in colour, sourced from the Proterozoic rocks. Its lower
units are generally coarse and more massive as compared to
those higher up which are dominated by sandstone displaying
well developed sedimentary structures and bioturbations.
Occurrences of this unit in the environs of the tenements
tend to form spectacular ranges or ridges. On the northern
flank of the Tyndall Range the lower part of the Owen
Conglomerate is represented by the Newton Creek Sandstone
Member which comprises gquartz-wacke, bioturbated thinly-
bedded sandstone, micaceous siltstone and grey siliceous

conglomerate.

Gordon Group

A segquence of shallow water deposits comprising carbonate
rocks, impure limestone, dolomitic limestone and styolitic
micrite, with minor siltstone and hlack shale are exposed
in several localities from Queenstown south to Kelly Basin.
Its lower contact lies either conformakly or gradationally
on Denison Group sediments. In cutcrop it often weathers
to a diagnostic black pug and tends to produce valleyvs,
many swampy, due to the solubility of limestone. Taken
together, the upper part of the Denison Group and the
Gordon Group form a c¢lassic syn- and ©post-orogenic

succession.

Eldon Group

These rocks cverly the Gordon Group c¢onformably or
disconformably with shallow marine interhedded <gquartz
sandstone and mudstone with subordinate limestone.
Significant exposures ccceur adjacent te the tenements to
the east, the Upper King River-Crotty areza, and to the
west, the Strahan-Queenstown area. Units present from the

base upwards include:
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- Crotty Quartzite, predominantly a fine to
coarse-grained gquartz sandstone commonly cross-
bedded;

- Amber Slate, a unit of mudstone and grit with
minor limestone lenses in the Strahan-

Queenstown areaz;

- Florence Quartzite, massive cor thickly bedded
fine-grained bioturbated guartz sandstone with

minor mudstone interbeds; and

- Bell Shale, containing sandstone-mudstone and

mudstone successions.

Jurassic
Voleanic activity during mid-Jurassic times spewed forth a
remarkakly homogenous doleritic magma that covers a
significant portion of central and eastern Tasmania. In
several places ¢lose tc and within the tenements remnant
cappings exist c¢n mountains; the Eldon Range to the east,
Mt. Sedgwick, a portion of Sedgwick Bluff, and on Mt.
Dundas toc the west. Evidence of dclerite dykes at Mt.
Dundas suggests these occurrences were fed lccally and were
net the result of flcoding from the east. These mountains
are often hordered Ly steep escarpments characterised by
high joint-bounded columns at ths foot cf which are

significant talus slopes.

The dolerite is guartz tholeiitic in composition. It is
medium-grained dominated by pyroxene, plagicclase, iron-
oxides and a significant proportion of mesostasis

consisting of mainly quartz and feldspar.

Tertiary
Sediments and sedimentary rocks £filling the northern

portion of the Macquarie Harbour Graben are known as the
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Macgquarie Beds {(Baillie & Corbett, 1985) and are estimated
to have a minimum thickness of 450 to 500 metres. Their
internal stratigraphy has not been defined, but rock units

described include:

- bedded medium to fine-grained immature arenites

with interlayered clay;

- coarse to medium-grained gquartz sands and
micaceous quartz sands with high angle cross-
stratification structures. Small pebble clasts
of quartz, pink and white quartzite, siltstone

and slate occur;

- present at several localities are bioturbated

and micaceous carbonaceous sand beds: and

- pebble to bculder conglcmerates with clasts of
Cambrian volcanics, pink guartzite, weathered
doleritsz and white, pink and purple sandstone

and conglomerate.

Quaternary

Climatic¢ changes caused the development of distinctive
suites of landforms and deposits due to the effects of
glaciation. Significant g¢ecurrances of these are fcound
within and in close proximity to the tenements extending
from Mt. Darwin north to Hanty. Depesits formed as the
result of glaciaticn include large undissected end-moraines
that separate thin till depcosits and weakly developed so0ils
from large outwash plains of sediment and gravel. These

outwashes ar= often dumpedd 2s alluvium in river valleys.

Structure

Proterczolic

In these rocks the earlisesst tectonic surface (S,) recognised

is represented by a mineral alignment paralleling
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compositional banding in the schist assemblage and as a
penetrative cleavage genarally only apparent as a
microfakbric in the pelitic assemblage. The dominant
tectonic surface (S;} occurs as coarse muscovite folia
bounding 8, in the schist assemblage and as an intensely
developed c¢renulation c¢leavage paralleling compositional
layvering in the pelitic assemblages. Folds related to S,
are widespread and a strong lineation exists on S; surfaces
due to its intersection with S,. B third c¢leavage {S;) of

spaced crenulation style is common throughout.

Interpretation of complex Rb-Sr data on schist assemblage
rocks implies peak metamorphism occurred at 7780 Ma and
that a later lower P-T event occurred in the interval 540-
620 Ma (5;). K-Ar ages on slate and phyllite from the
pelitic assemblage gives a similar range of 540-610 Ma for

the same later event.

The c¢lcse association of rocks with such apparently large
contrasts in metamcrphic grade has led some workers to
suggest the presence of structural dislocations, stacked
thrust sheets, of great magnitude. Faults sub—paralleling
axial surfaces of iszoclinal £folds are known to exist and
these often do form boundaries to major lithological units.
Another explanation could ke extremely large scale strain

partitioning effects.

Early Palaeozoic

The arcuate belt ¢f f£z2lsic MRV forms the eastern margin of
the Dundas Trough, this margin being developed on
Proterozoic crust. Because the rates of voelcanic
accumulatisn <can e very rapid it has heen propesed that
all of the pre-TG volganic seguences were erupted in the
middle Cambrian. The Henty Fault Zone (HEZ ) was
significant as a locus for igneous activity as well as
controlling later depositional basins. In this narrative

the Great Lyell Fault (GLF) is considered to be a splay
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and therefore part of +the HFZ. The MRV is divided
structurally by the NNE-SSW trending portion of the HFZ,
however geochemical variations across it do not appear to

be very significant.

Major volcanism appears to have ceased in the middle part
of the late Cambrian. Significant erosional disturbance
appears to have c¢ommenced though in places prior to the
deposition of some TG correlates in the middle Camhbhrian,
e.g. at Mt. Darwin, and there is even evidence of localised
cleavage formaticn. Erosion and deformation of the
Cambrian volcanics appears to have continued up until the
time they were progressively buried by Denison Group
siliciclastic seguences derived from renewed uplifts of the
Tvyennan region. Much of this deposition was concentrated
around the margins of the Tyennan region in fault-
controlled graben structures, e.g. GLF. Indications are cf
syn—-depositional movement gcecurring on  the GLF and
transgression west of the fault scarp by the siliciclastic
detritus, and assccilated overlying sediments cf the Gordon
and Eldon Groups which rest with erosional unconformity on
varicus Cambrian units, c¢nly occurred when movement cn the

fault ceased.

Angular uncenformities beneath and within the Deniscn Group
siliciclastics inply significant deformation of the
Cambrian seguences in the late Cambrian to early Ordovician
period. The unconformity at the base of the Denison Group
is known as the Jukesian Unconformity 2nd has ke=n found to

have a number of associaticns:

- cn the ncrth face c¢f !t. Jukes Jukszs Breccia

overlies CVC;

- at Sth Darwin Peak Owen Conglomerate overlies

TG correlates; and
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- at the Mill area west of the Mt, Lyell mine
uppermost Owen Conglomerate (Pioneer Beds)

overlies TG.

A number of discordant contacts and angular unconformities
occur within the Denison Group siliciclastics, the bhest
known 1s the Haulage Unconformity east of the Mt., Lyell
opencut between the Pioneer Beds and the underlying upper

Owen seguence sandstone.

Evidence for regiconal development of a penetrative cleavage
during the Cambrian has not keen found. The cleavage that
is present appears to have heen patchy with much of the
Cambrian deformation resulting from mcovements on relatively
narrow fault zones. Examples of evidence for locally

developed cleavage include:

- in the Mt. Darwin area the basal unit c¢f the TG
correlate contains fragments of disorientated

well-cleaved porphvyry; and

- near Mt. Sedgwick strongly dizorientated bleccks

of cleaved volcanics gccur in a basal

conglomerate unit of the Denison Group.

Mid-Palaeozoic

The lower Devcnian and c¢ldsr rocks of Tasmania are
extensively deformed by pre-granitoid emplacement fclds and
assoclated structures. Two dominant phases of Devonian

deformation cccurred in which the Proterczsic recks behaved

as relatively ccmpetant blocks:

- earlier phase £2lds and associlated structures
developed in Zones of closure between
converging Proterozoic bleocks, the distribution
of which largely determined the fold trends;

and
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- later phase folds and associated structures

resulted due to movement from the NE.

Cleavage is usually developed with the folds. The first-
formed cleavage 1is often of layer silicate films with
grains of quartz and feldspar commonly showing beards of
gquartz and platy mineral fibres. Later cleavages are of

crenulation type.

Overall fold patterns indicate a zone of closure between
the relatively competant Rocky Cape and Tyennan regions.
The West Coast Range/Valentines Peak trend (D,} is reflected
in the West Coast Range itself by its N-5 aspect and
structures are characterised by upright minor folds and
steeply dipping to vertical cleavage. To the west cof ML,
Darwin a large NNW trending synclinal structure in Denison
Group and younger sediments 1is faulted against Cambrian
sequences. The fault itself is probably folded and acted
as a surface of detachment during folding. Cambrian
competant units display open, upright and NNW trending
folds associated with =steeply dipping axial surface
cleavage. The more incompetant seguences show open Lo
tight folds with variable amounts of plunge. Ocegasicnally
the axial surface cleavage of the NNW folds crenulate an
earlier cleavage, sSuggesting repeated folding in the NNW
trend. At Mt. Lyell-Queenstown the bedding geometry of
Cambrian volcanic sequences is also controlled by the NNW
trend which has been interpretzsd to have developed in
response to the first phase of middle Devonian deformation
in the region. An axial surface cleavage assocliated with

these folds is only sparodically develored.

Renewed movements along the HNNE trending HFZ cccurred
during the Devonian. A ncrthly trending cleavage within it
appears to be of Devonian age and a stretching lineation is
often present plunging W down-dip of the steep cleavage.

The deminant movement along the HFZ is reverse with a
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relative displacement cf W-side up.

During a later Devonian deformation (D,) the Tyennan hlock
yvielded in a NW directicn, the Zeehan/Gormanston trend.
Near Queenstown this trend is represented by a 6 km wide
fault-bhounded structural trend known as the Linda
Disturbance which deformed the N-trending GLF tcgether with
the fold and asscciated cleavage of the West Coast
Range/Valentines Peak northerly trend. The early folds are
overprinted by a regionally penetrative c¢leavages, and
associated folding, whic¢h is upright, WNW trending and
associated with a strong down-dip mineral elongaticn
lineation and extensive reverse faulting in the volcanic

sequence.

Mineralisation

An expedition led by Charles Gould in 18682 was the first
major prospecting excursion t¢ the West Coast. Although
they camped near the now lMt. Lyell orebodies they failed to
find the gold they sought. By the early 1880's, spurred con
by the discovery o¢f Mt. Bischoff, prospectors were panning
gold in c¢reeks arcund Mt. Lyell and hy 1885 the ewposed
auriferous gossan, the Blow, was discovered. Many othar
small pyrite, Cu and Zn-Ph deposits were worked in the
period 1885 tc early 1900's, Alluvial gold prospeczting has
been ongoing, on only a small scale, to this day. Only the
Mt. Lyell mineral £ield has remained in <continuous

production.

Cambrian ores occurring within the MRV are world-class and
belong to a ¢lass known as volcanic-hosted massive sulphide
(VHMS) deposits, e.g. Hellvyer and Rcsebery. Deposits of
this type constitute cur primary exploration target. They
are believed to have formed on the seafloor during
volcanism and are generally stratiform massive sulphide
bodies with well defined feeders or :zones of silica-

sericite-chlorite. Faults appeaxr to be impeortant
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associates to the mineralisation in focussing £luid flow.
Ores within the Mt. Lyell field differ in that they are
pyrite-chalcopyrite disseminations in intensely altered
volcanics that are interpreted to have lain just below the
sea-floor at the time of mineralisation. The presence of
massive pyrite and pelymetallic sulphides lenses within the
field help to support its genetic connection with VHMS
deposits. Other possible VHMS variants associated with the

area of the tenements include:

- stratiform massive pyrite-sphalerite-galena
lenses that oc¢gur at Red Hills. These are
associated with a package of felsic 1lavas,
volcaniclastics and black slate. A similar
package occurs at Mt. Sedgwick associated with

massive sulphide clasts:

- disseminaticns and veinlets of pyrite-
chalcopyrite in guartz-sericite-chlorite
schistose volcanics at Mt. Darwin, Mt. Jukes

and Red Hills;

- stratiform lenses of massive hematite and
hematite-pyrite-barite are assccliated with
layered andesitic volecaniclastics and shale of

Howards Anomaly;

- gold minsralisation assceliated with intense

silicification at Henty; and

- recently discovered massive sulphide clasts in
an andecsitic veolcaniclastic at the Newton Dam

spillway.

Minor gold found in Conglcmerate Creek, Queenstcwn 1is

assumed to be recycled gold from the Owen Conglomerate.
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The Gordon Group limestone is the host for a number of
small Pb-Zn vein and replacement styles of mineralisation
in the Queenstown area at Sandstone Hill, Halls C(Creek

Quarry, Smelter Quarry, Linda Cemetry and Bubs Hill.
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WORK COMPLETED 19391/52
BHPM
A drill he¢le TC-01, was drilled into a shallow weak-

moderate conductor interpreted from UTEM datz collected in
1990/91, the Thomas Conductor. The interpretation
suggested a possible VHMS scurce in MRV. The hole
intersected Gordon Group limestone to 119 metres and then
Denison Group conglomerate, sandstones and clay to 148
metres. DHEM confirmed the limestone to be the source of
the surface anomaly; carbonaceous bands present. No
further work was undertaken by BHPM. A copy of the BHPM
interim report detailing the above work and the results

obtained is presented in Appendix 1.

Garfield/Clark Valley
The area was covered by an aerial gphotography survey at a

scale of 1:15,000 late in 19921. The Department of

Environment and Planning-Mapping Division was contracted
and the survey (M975} covered 5306000mN ts E5232000mM &
378000mE to 389Q000mE with five N-S runs.

A helicopter supported program of grid cutting soil
sampling, ground magnetics and geological mapping was
conducted from 10/2/9%92 until 12/3/92. Tha helicopter
operated out of Queenstown airpzsrt. TFor the first twe
days, a Bell 47 was wused, but 1t was tcc 3slow Lo
efficiently transport the number 5f personnel involved. A

Jet Ranger was used for the remaiander of the program.

5.2.1 Grid Cutting

An extensicn to BHP's Clark Valley grid was cut to cover
the wvolcanic sequence 1in Clark Valley a=z £zr socuth as
5315000mN. Helipads previously used by BHP and Goldfields
Exploration were re-cut, and four new helipads were cut
within the area o¢f the grid extension. The grid cutting

was contracted out to Joe Horak. An additional 18. 1lkm
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of lines were cut.

5.2.2 Sgil Sampling

C-horizon scill samples were collected by contractor Chris
Cooney. Samples were collected at 50m intervals on every
second line covering the entire Garfield/Clark Valley grid,
In some areas of interest, the intermediate lines were also
sampled, but no samples were taken where the bhedrock
geology was covered by thick scree or glacially transported
material. A total of 1416 samples were collected. These

samples have not yet been submitted for analysis.

5.2.3 Ground Magnetics

SURTEC Geosurveys Pty. Ltd. was centracted tc conduct a
magnetometer survey over the Garfield/Clark Vallsy grid.
Readings were to be collected every 5 metres and corrected
for diurnal variations. Howewver, very early in the survey
it was recognised that readings were being affected by
severe magnetic storm activity and that it would continue
for the remainder of the helicopter program. The survey
was therefore cancelled with no wus=zakle data being

collected.

5.2.4 Geological Mapping

Photogrametrically produced 1:5,000 topographic base maps
previously wused Lky Goldfields Ezxzploration during the
exploraticn of EL 2/66 werse scanned and digitized. Base
maps for the Garfield/Clark Valley 1:5C00C scale mapping
were produced from the digitizad data. Thae BHP grid was
digitized from plans provided by BHP and added to the hase
maps. The new grid lines cut during the current program

vere surveyed by tape and compass and plctted by computer.

Mapping of the northern part of the Garfield grid commenced
with access gained on foot along the Garfield Track. Small
camps were set up near Thomas Currie Riwvulet at the

northern end of Snake Spur and on the site of BHP's "Camp
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2". Mapping was carried out along the grid lines and later
along creek traverses, particularly in areas critical to
the geological interpretation. A total of 261 rock chip
samples were collec¢ted during the mapping. This sampling
was intended to provide a collection of "type" examples of
the different 1lithologies for 1later petrological! and
gecchemical study, as well as sampling altered or unusual
rocks. The rock chip samples were analysed by Analaks and
Becguerel for a brecad suite of majcr and trace elements as

well as the economically important metals.

5.2.5% Garfield Track

In May 1991 the Track was used to access drill site TCQLl by
BHPM. A two vehicle ferry system was again used. It was
inspected following the completion of the drilling

programme by BHPM and DMT representatives.

It was reiterated to BHPM in Nov. 1991 by the DMT that if
the Track is to be used in 19%1/92 that it be upgraded to
Class 4, alternatively rehabilitation work is ts bhe

commence,

In Jan. 1992 the Track was examined by RGCE, DMT and
Forestry Commission representatives to determine what work
i1s required t¢ improve it tc Class 4. The Forestry
Coemmissicen indicated it was in reasonably goecd condition
for infregquent use and that any majcr earthworks, such as
installing concrete culverts, tc bring it to Class 4 may Le
detrimental to the environment. They suggested the Track
needed better shaping, greater use of grips and the
installation of silt traps. If more freguent use was to be
considered, then the steep "Hill Section” would need tc he

re-routed.

The DMT gained approval to access the Track in Feh. 1992
using 4WD motorbikes. Nc official neotification of this

approval has ever bheen received by BHPM or RGCE.
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A decision 1s to be made by Nov. 1992 on whether the Track
is to be upgraded to (Class 4 for future use or ta be
rehabilitated. Up to this time RGCE is responsible for

regular drainage maintenance.

West Sedgwick
Work completed in the West Sedgwick area included

geological mapping, rock chip sampling and C-hceorizon soil
sampling. This work was carried out on BHP's "West
Sedgwick"” grid north of 5344000 N and on a part of the Mt.
Lyell "Comstock” grid in the vicinity of Zig Zag Hill.

5.3.1 Geological Mapping

The hase maps used for the geological mapping were the
1:5000 "Margaret” and "Mine" topographic sheets produced by
GFEL during exploration of EL 9/66. BHP provided plans of
the West Sedgwick grid which were overlaid on the hase
maps. The original Comstock grid was not slope corrected
and even though some lines were re-cleared and re-pegged by
BHP, discrepancies with topographic features indicated that
there were still significant errors in the position of the
grid. Therefore, relevant parts of the grid were re-
surveyed by tape and compass. At a later stage, the base

maps were scanned and digitized.

Access to the grids was from either the Comstock or Lake
Margaret Roads. Grid lines were mapped at a scale of
1:5000. A total of 139 rock chip samples were collected
during the mapping. As for the Garfield mapping, these
samples were collected partly to genchemically and
petrologically characterize the major rock units as well as
to sample any altered rocks. The samples were analysed by
Analabs and Becgquerel for the same suite of elements as the

Garfield samples.
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5.3.2 So0il Sampling

During the course of the mapping, it was noted that patchy
but widespread alteration oc¢ccurred within a particular
stratigraphic unit. A s0il sampling program was designed
to geochemically test this unit and the surrounding rocks.
C-horizon soil samples were collected by hand auger. The
sampling was started by RGCE field assistants, and
completed by a contractor, Chris Coonevy. Samples were
taken at 25m spac¢ings along selected lines ¢f the West
Sedgwick grid. The samples were analysed for the same
suite of major and trace elements as the rock chip samples
in an attempt to highlight not only areas of mineralisation
and alteration, but alsc to aid mapping by chemically

"fingerprinting” rock types in areas of poor outcrop.

5.3.3 Core Logging
Drill hole WS4 was drilled by GFEL in 1987. It 1is

currently stored at the Department of Mines core shed in

Mornington. One day was spent re-logging this hole. A

copy of the relog is in Appendix 5.
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RESULTS AND DISCUSSICNS
Garfield/Clark Vallev

6.1.1 Geology
During previous exploration of the Garfield/Clark Valley

area, mapping had generally bheen of a reconnaissance
nature, It was considered by RGCE that the geology of the
area was not well known or understood. Although it is
quite unlikely that any outc¢ropping mineralisation occurs
in the area, a program of detailed mapping was considered
to be an essential first step in exploring the area, This
was not only to look for subtle signs of alteration or
mineralisation associated with blind orebodies, but also to
see how the ¢geology £fits, in a regional sense, with the
rest of the MRV, and to develop an understanding of the
local volcanic environment and stratigraphy. Factual

geology is plotted on Plans 2 to 5.

Central Volcanic Complex (Ccf)

The oldest rocks occurring in the gridded area are those
belonging to the Central Volcanic Complex. These rocks
occur along the eastern side of the grid and extend up onto
the e¢rest of the West Coast Range. In the northern part of
the grid the Ce¢f can be divided into 3 units on the basis
of textural variations. Cef3 is feldspar phyric, typically
with around 5% feldspar phenocrysts up to 2 te 3 mm long.
It has a distinctive granular groundmass which is best seen
on weathered surfaces. Ccf2 is also feldspar phvric, but
has coarser, more preominent feldspar phenocrysts up to Smm.
It has a very fine-grained groundmass. Cecfl was observed
only along Thomas Currie Rivulet on the south-western side
of Snake Spur. It has a fine granular groundmass like Cef3
but has very sparse phenocrysts. These units are most

likely, massive rhyolitie to dacitic lavas.

In many 1instances the Ccf rocks have developed a

penetrative cleavage and have been metamorphosed to
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greenschist grade. This had the effect of destrovying much
. of the primary texture,. Such rocks have been mapped as
undifferentiated Ccf. The Central Volcanics also includes

narrow bands of well-bedded black siltstone.

Yolande Seguence. Cy

Rocks belonging to the Yolande Sequence occur along the
centre of the Clark and Garfield Valleys and over the
northern end of the Currie-Garfield divide. The
distinctive feature of the Cy group compared to the Ccf is
the presence of conspicuous quartz phencecrysts. The most
commen rock type within the Cy group has 5 to 20% guartz
phenocrysts, usually around 3mm, but as ccarse as b5mm, Set
in a very fine-grained groundmass (Cytg). In outcrop these
rocks are white in colour, and typically are strongly
foliated. They commonly also contain feldspar phenocrysts
{Cvtgf) but this is obvious only in less foliated outcrops.
Towards the top of the sequence, the rocks contain coarse
. mica phenocrysts (Cytgm). The mica appears to be muscovite
but may originally have heen biotite. Other than the
porphyritic nature, the Cvt rocks rarely have any
distinctive textures preserved, although some flow banded

outcrops have been observed,.

At the northern and southern ends of the grid it 1is
relatively straight forward to determine the position of
the Cyt-Ccf contact. However, in the c¢entral part of the
grid for about 1.5km either side of Slate Spur, the contact
is not a =imple one, containing several alternations
hetween Cyt and Ccf. Creek traverses through this zone
indicate that the Ccf is cut by dyvkes of Cytqg. Three well
exposed intrusive «contacts cccur at 321985N 3281310E,
321170N 381255E, and 319200N 382155E. Although some small
intrusives have been mapred, most of the Cytg rocks are

probably lavas, along with derived sediments.
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Some sediment dominated (Cys) packages have heen mapped
within the Cy group. These can occur anywhere through the
group but are mest common towards the top of the sequence.
The best exposed group of sediments occurs along the
Garfield River between 2000N and 4400N. The sediments
include greywacke, lithic arenite, siltstone and laminated
mudstone, Graded bedding indicates that this is a west

facing sequence.

Another unit which has been mapped within the Cy group is
a coarse c¢rystal-rich epiclastic unit (Cye.) It is a green
rock, rich in coarse feldspar phenocrysts, with minor
gquartz phenocrysts and lithic fragments. It appears to
grade up into finer-grained crystal rich rocks and bedded

siltstones. This is interpreted to he a mass-flow unit.

Bndesites

Small andesite haedies have been mapped within both the Cy
and Ccf groups. The best example of the andesite is on
line 1800N. This outcrop contains relatively fresh,
undeformed, hornblende-feldspar phyric andesite similar in
appearance to the Crown Hill andesite. However most of the
andesite occurrences are relatively weathered, cleaved and
altered to sericite-chlorite, although relict textures may
still be evident. A long narrow body of andesite has heen
interpreted between lines 2000N and 3400N. OQccurrences of
sediment cverlying the andesite suggest that this may be an
extrusive rock. Another andesite body has been interpreted
near the Thomas Currie Rivulet, within the Cecf, although

all exposures of this rock are deeply weathered.

Tvndall Group

Coarse volcaniclastic conglomerate, correlated with the
Tyndall Group, overlies the Yolande Sequence alocng the
western side of the grid. The clasts are very well rounded
and were formed from a variety of quartz-phyric volcanlces.

There is also a significant proportion of clasts formed
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from Precamhrian quartzite. Rare c¢lasts contain veins of
magnetite similar to those oceurring in the Ccf adjacent to
the Darwin Granite. The Ctc unit also contains beds of

volcaniclastic sandstone and dark grey siltstone,

The best exposed contact between the Ctc and Cy seguences
is in the Garfield River between lines 4200N and 4400N.
The coarse conglomeratic base of the Cte appears to cross-
cut beds in the underlying Cys siltstone, but this appears
to be a scour feature as siltstone heds within the Cte have
the same orientation as beds within the Cys. Exposures in
smaller creeks teo the south all suggest that the Cys and

Ctc are conformable.

Owen Conglomerate

The Owen Conglomerate forms topographic¢c highs because of
its hard siliceous nature. In the area of the grid it
forms the ridge between the Garfield River and Flannigans
Creek and it forms Snake Spur. Along these two ridges, the
Owen occurs as a c¢lear gquartz sandstone with some horizons
containing small quartzite pebhles. The ridges of Owen are
limbs of synelines, plunging gently to the northwest. In
both of these svnclines, the thickness of the Owen
decreases significantly from south-east to north-west,
particularly in the area around Flannigans Flats. No well-
exposed c¢ontacts hetween the Owen (Conglomerate and the
underlying sedquences were nhserved. Heowever, along the
Garfield River between lines 4200N and 4400N, the Ctc dips
west at around B80' while the Qoc dips west at about 60°.
Similarly on Mount Sorell, the Owen Conglomerate dips less
steeply than the underlying Ctec, suggesting an angular
unconformity even though both sediments occupyvy the same

depositional basin,

Gordon Limestone

The north-west plunging synclines in the Garfield and

Thomas Currie valleys c¢ontain cores of Gordon Limestone.
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Acid groundwater leaching of the limestone leaves a residue
of black carbonacecous pug, some of which occurs at the
northern end of Flannigans Creek. This 1s the only
"outcrop” of the limestone. Elsewhere it is covered by

Quaternary alluvium and scree deposits.

Discussion

The Yolande Sequence is considered by Keith Corbett to be
older than the Central Volcaniec Complex, however, field
relationships observed in the Garfield/Clark Valley area
suggest the opposite. The best evidence comes from the
Cytg dykes intruding the Ccf. The other evidence is the
stratigraphic relationship of these two units with the
overlying Tyndall Group. A significant unconformity
between the Tyndall Group and the Central Volcanics is
exposed on the South Darwin Plateau. At this location the
Ccf was intruded by the Darwin Granite which was
subsequently unroofed and eroded prior to depvosition of the
Tyndall Group. Large clasts of Darwin Granite occur in the
basal section of the Ctc. However, the Ctc appears to
conformably overlie the TYolande Segquence. The most
probable interpretation cf these relationships is that the
Yolande Segquencea uncenformahly overlies the Central

Voleanices.

The Yolande Sequence occurring in the Garfield/Clark Valley
area appears to ke very similar to the rocks in the Yolande
River and Lynch Creek sections mapped on the Department of
Mines MRV Project "Queenstown” sheeat. In the Garfield area
there is apparently a dreater proportion of lavas whereas
the other areas of Yolande Sequence have more epiclastics,
greywackes and turhidites. The geclogy cf the Garfield
area appears generally to be similar to the rest ¢f the MRV
south of the South Henty Fauli. The Garfield area does not
appear to contain a ccrrelate of the "Comstock Tuff” which
would be expected to occur bhetween the Yolande Sequence and

the Tyndall conglomerate. However, the andesites mapped
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within the Garfield Valley o¢ceur at a stratigraphic
position similar to the Lynch Creek Basalt. The
geochemistry of the andesites will be checked to see if

they have any affinity with the Lynch Creek rocks.

Little hydrothermal alteration was observed within the
gridded area. The most obvious alteration 1is the
occurrence o0f magnetite-gquartz-chlorite veins within the
Central Volcanics on the eastern side of Clark Valley.
These veins are obviocusly related to the Darwin Granite and
are not considered to be of economic significance. Small
areas of intense silica-sericite-pyrite alteration occur in
and around the andesites, particularly on 1line 1800N.
Along lines 4200N and 4000N, the Cte is silicified and

sericitized, with coarse cubhes of limonite after pyrite.

Work is continuing on the geological interpretation and
this will not be presented until next vear’'s annual report
when the results of petrclogical studies and air phote

interpretation are available.

6.1.2 Geochemistry

The geochemical results from the rock chip sampling are
given in Appendix 2 and sample locations are plotted on
Plans 6 to 9. At this stage, there has been insufficient
time to fully evaluate the results and this also will be

discussed in the next report.

The soil sample lecation plots are in preparation at the
time of reporting. These samples have not vet besn

submitted for analysis.

West Sedgwick

6.2.1 Geology
The mapping in the West Sedgwick area was 1in broad

agreement with the conclusions of Corbett et al., 1589 (MRV

project, Queenstown sheet) but there are some differences
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in the positions of contacts and interpreted structures,

Factual geology is plotted on Plans 10 & 11.

Central Volecanic Complex

The Central Velcanics were subdivided into two units. The
Cevl]l is a massive feldspar phyric unit with coarse pink
feldspar phenocrysts and a very fine-grained greenish
groundmass. It 1is probably a massive lava of dacitic
composition. It tends to be less foliated than the rest of

the Ccf, possibly because it is so massive.

The Ccvt 1is a texturally wvariable wvolcaniclastic unit.
Most of these rocks are fine-grained, strongly cleaved
felsic volcanics, but the unit also includes coarse-grained

fragmental rocks and well-bedded siltstone.

Andesites

A massive andesite body occurs along the West Queen River.
It is hornblende-feldspar phyrie and is characterized by
very coarse fresh euhedral hornklende phenocrvsts up to lecm
long. This rock strongly resembles the Crown Hill andesite
and the hornblende phyric¢ andesites along the Anthony Road

and is considered to be a high level intrusive.

A second group of andesites are conformahle with the
stratigraphy and overlis the hornblende-chyric andesites.
These rocks are finer-grained and 1lack the obhvious
hornklende phenocrysts. The bhest exposure of these rocks
is on Agglomerate Hill where there are excellant examples
of auto-brecciated andesitic lavas. These rocks are a
continuaticn alongstrike of the andesites at Comstock. The
sequence is deminated at Comstork by coarse fragmentszl
epiclastics but at Agglomerate Hill it is a lava deminated

sequence.

From Comstock to Agglomerate Hill to the top of Zig Zag

Hill the andesites are overlain by well bhedded sediments.
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These rocks out¢rop poorly and can be traced only be
scattered float. The sediments are best exposed along the
0old tramway Jjust to the east of the switchback between the
Comstock Road and Agglomerate Hill. The siltstones exposed
here are interbedded with andesitic epiclastics. For this
reason, and because of the difficulty in defining the exact
contacts of the sediments from the distribution of the
float, the sediments are grouped with the Cta unit in the

geclogical interpretation.

An unusual rock was mapped near line 6400N. It is a dark
green autohrecciated lava with abundant spherical
structures, possibly spherulites, up to lcm in diameter.
Geochemically, it is characterized by high P, Ti, Vv, Ni and
Cr. Another outcrop on line 6200 N has very strong silica-
sericite-pyrite alteration but =still shows the same
spherical structures and geochemical signature. These two
outcrops are almost certainly part of the same unit, but a
considerable displacement occurs between lines 6400 and
6200N. This displacement coincides with the edge of the

Cta-Hb intrusive unit.

Comstock Tuff
The Comstock Tuff ocutcrops on Zig Zag Hill. At Comstock,

this unit has a thickness of akout 200m, but on Zig Zag
Hill it is up to 1km thick. This may be due in part to
structural repetition hut there is also significant
stratigraphic thickening. Although the Comstock Tuff is
predaminantly a c¢rystal-rich unit with sand-sized grains,
it also c¢ontains very coarse lithie-rich horizons and
bedded siltstones. It also has compositional variations,
notahly a unit near its base which is extremely crystzal
rich and dominated by feldspar grains, with very few, 1if
any, quartz phenocrysts. This wunit has gradational
contacts with the more typical gquartz-rich Comstock Tuff.
The feldspar-rich unit appears to be restricted to the area

south of the fault between lines 6400N and 6200N. This
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structure may have been active during the deposition of
this unit. Outcrops of feldspar-rich tuff occur north of
the fault but they contain sparse gquartz phenocrysts and

appear to be 1in the gradational zone to the quartz-rich

type.

Tyndall Group Conglomerate

The Cte unit outcrops on the eastern side of Zig-Zag Hill.
Near Comstock it strikes to about 330° but higher up on Zig
Zag Hill the strike direction, as with all the other units,
is around 360°. Some Comstock Tuff has been mapped within
the Ctc. It is not c¢lear whether this is a lens of
Comstock Tuff within the Cte or if it dis a fault

repetition.

Qwen Conglomerate
Owen Conglomerate forms the massif ¢f Sedgwick Bluff to the

north of Zig Zag Hill. It is separated from the volcanics
to the west by the Great Lyell Fault and another major
fault must occur on its southern side, running along the
northern edge of the Ccmstock Valleay., This fault has been
called the West Sedgwick Fault. Large amounts of scree and
glacially transported material have bheen shed from tha
steep escarpments of Sedgwick Bluff, covering parts of the

lower slopes of the bhluff and the Comstock Valley.

Discussion

A =zone of patchy but persistant alteration has been
recognised at the top of the Cta unit and within the
associated sediments. This 1s silica-sericite-pyrits
alteration but the rock-chip sampling showed that it does
not have very high levels of base metals. This alteraticn
appears to be a continuation along strike from the Comstock

system.
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6.2.2 Geochemistry

The rock chip sample locations are shown on Plan 12 and the
assay results are presented in Appendix 3. The geological
interpretation will not be finalised until petrological
descriptions of the rock chip samples and assessment of

their analytical results have been completed.

The s0il sampling program was designed to cover the package
of extrusive andesites and the associated sediments. This
is ¢learly the most interesting part of the stratigraphy
since it contains most of the observed alteration and is
known to contain mineralisation along strike. Soil sample
locations are shown on Plan 13 and the assay results are in
Appendix 4. Three plots of the s0il geochemistry have been
prepared. Plan 14 shows the distribution ¢f Cu, Ph, Zn and
Ba. This plan shows that there are no extensive base metal
or barium anomalies. These elements appear te follow
certain lithologies. 1In particular, the andesitic¢ lavas on
Agglomerate Hill have a high background of Cu and Zn. The
felsic sequence west of the andesite contains higher Ba,
presumahbhly in feldspars, but has very low bhase metals. Pb
values are higher in the Comstock Tuff but towards the
northern part of the area sampled, the patterns are
incoherent. Sampling here may not have reached bedrock, or

may have been contaminated by transported material.

Plan 19 shows the distribution of Na, K, As and Sb. Na
becomes depleted in acid alteraticon sSystems but the
hangingwall of VMS systems mav become albitized. The
Comstock Tuff has the highest 1levels of Na. This may

reflect the primary feldspar composiiton, or some degree of
albitization. This plan highlights areas of alteration.
These areas are low in Na but have elevated K, As and Sb.
An alteration zone occurs at the top of the andesites from
line 6000N to 6300N. There is also a narrow alteraticn

zone along the CVC-Agglomerate Hill andesite contact.
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Plan 16 is a plot of Vv, Ti, P and Ni. This plan is
designed to be an aid to the geological interpretation
since all of these elements will occur at much higher
levels in mafic rocks relative to felsic rocks. This plan
again distinguishes the CVC-andesite contact. It alsco
distinguishes the guartz-rich Comstock Tuff from the
feldspar-rich Comstock Tuff and shows that the latter had
a relatively mafic source. There appears to be a small
occurrence of felsic rocks within the Agglomerate Hill

andegite on line 6200N,.

6.2.3 Core Logging
Drill hole WS4 was relogged at the Mornington core library.

The hole remained within the hornblende-phyric andesite
unit (Cta-Hb)} for 4its 229m length, except for a small
package of sediments towards the end of the hole. The
bottom part of the hole contained strong hematite-carbonate
alteration, including a pink hematitic limestone, very
similar to the Comstock alteration. The limestone 1is
considered to be an exhalite horizon. The original log of
this hole suyggested that the sequence was west facing.
However, mapping in the area shews that it is an east
facing sequence and that the hele was stopped short of the
interesting Cta unit. In light of the interesting
alteration at the bottom of the hole, and the 1likely
stratigraphic¢ control on mineralisation, it is proposed to
redrill this hole to a depth of about 500m. Longyear have
been contracted to drill this hecle in a helicopter-
supported program with an LY 44 rig. This hole was

recently commenced from the site of WS4.
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RECOMHMENDATIONS
Work is teo continue to explore the belt of MRV contained

within the tenements for a world-class VHMS deposit. The

proposed future exploration will involve the following:

Garfield/Clark Valley

1. Geology - a stereographic air photo interpretation

- a petrolegical study on selected rock
chip samples by Dr. T. Crawford of
University of Tasmania

- a detailed geological interpretation of
the area covered by the grid will
combine the results of the petrological
study, the air photo interpretation and
a2 geochemical analysis with the fact

mapping.

2. Geochemistry all of the so0il samples collected over
the grid will be submitted for
multielement analysis
- a detailed analysis of the multielement
data obtained from the rock chip and
gs0il samples will be completed to
assist the geological interpretation
- some isctope geochemistry may be
considered if practicable
3. Geophysics - a re-interpretation of any old
gradisnt-array IP data collected by
Scintrex for Goldfields will be
evaluated.
- a magnetometer survey may again be
undertaken if it is believed it will

assist the geological interpretation.

a gravity survey may be considered.
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the relogging and re-sampling of
Goldfields 8Snake Spur prospect drill
holes, 551 and 532/24, will be
completed

it is anticipated that the geological
interpretation will result in the
drilling of one or two stratigraphic

holes

a petrological study on selected rock
chips will be undertaken by Dr. T.
Crawford

a detailed geological interpretation of
the area covered with 1:5000 scale
mapping will combine the results of
both the petrological study and a
gecchemical analysis with the fact

geoclogy

a detailed analysis of the
multielemental data cbtained from the
rock chip and soil samples will bhe
completed to¢ assist the geoclogical

interpratation

some isctope geochemistry may be

considered

a re-evaluation of gradient-array 1IP
data collected by Scrintrex for
Geldfields will ke attempted

DHEM surveys will be canducted on all

drill holes completed

the re-drill of U¥WS4 is currently

underway
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- a programme involving the drilling of
3 to 4 core holes is to be completed,
following the trend of anomalous base-
metal gecochemistry from WS4 to Lyell

Comstock and spaced every 400 metres.

Regional Reconnaissance

1. Geology - mapping to he undertaken on all
availahle access and waterways within
the tenement area at a scale of
1:10,000 to identify other areas worthy

of more detailed grid-bkased activities

2. Geochemistry - a detailed programme of rock chip
sampling will be conducted during the

regional mapping

A decision is to be made in the next twelve months on the

future use of the Garfield Track constructed by BHPM.

Camps established within the GarfieldsClark Valley gridded
area by BHPM will be rationalised. Camp site No. 4 which
was blown apart by strong winds will he removed in its
entirety. Camp site No. 32, 3just to the north of Slate

Spur, will remain for emergency purpeses.

An area surrounding the euisting tenements, spaced not less
than 1km, will be applied for to act as a "buffer zone” to
the Jjoint venture tenements where applicable. This

application will be made as socn as possible.
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SUMMARY

Interpretation of UTEM survey data over units of the Mt Read Volcanics identified a
shallow weak-moderate conductor, with a strike length greater than 800m, that

warranted further investigation with drilling.

One diamond drillhole, TC-01 was drilled for 148m. No alteration or base metal
mineralisation was intersected. Trace - 1% pyrite was present as disseminated blebs,
fracture coatings and veinlets within Gordon Limestone intersected between 30 and
119 metres. Cu, Pb, Zn, Ag, Au, Ba, As assay values were usually low with Zn

recording a high of 154 ppm and As of 320 ppm.

Downhole EM confirmed that the Gordon Limestone as the source of the anomaly

and that no offhole conductors were present.

The Thomas Conductor has been tested and the source of the UTEM anomaly

explained.
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INTRODUCTION

This interim report details exploration activity undertaken by BHP Minerals
Ltd. (BHP) in Part 2, EL 102/87, Garfield {Figure 1) during the period April to
June 1991.

Earlier annual reports to the Tasmanian Mines Department describe the
rationale behind BHP’s exploration in the Mt Read Volcanic Belt east of
Queenstown and summarise all previous exploration carried out in the area

presently held.

Work during the 1990-1991 reporting year centred on evaluation of the
potential of the Mt Read Volcanic Belt sequences, exposed within Part 2
Garfield (EL 102/87) and the Clark Valley (EL 55/89), to host significant base
metal mineralisation, using blanket UTEM coverage of prospective units in
conjunction with geological mapping and rock chip sampling. A single weak-
moderate UTEM conductive source was identified within the Garfield Area,
east of the Thomas Currie Rivulet. The conductor has a strike length greater
than 800m, a modelled down dip extent of approximately 200m and dips
steeply to the east (Plate 1). The area in which the conductor lies is covered
by scree and/or glacial moraine and outcrop is generally poor. The source of
the conductor could not be resolved solely on the basis of its geophysical

character or the surrounding geology and a decision was made to diamond drill

test the anomaly.

This report details the results of that work.

WORK COMPLETED AND RESULTS

Diamond Drillhole TC-01

Drill testing of the Thomas Conductor commenced on 29/4/91 and the hole was
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completed on 8/5/91 at a total depth of 148m. The drillhole, TC-01, was
collared at grid location 3280E, 3833N and drilled grid west at a declination
of -65° to intercept the conductive body at a target depth of 90m below grid
point 3225E (Plate 1). The hole intersected 30 metres of glacial scree
underlain by silty/shaly carbonaceous Gordon Limestone containing numerous
black puggy carbonaceous clay bands + di‘gcnetic pyrite. Below 119m the hole
intersected a 6 metre wide band of beige sandy clays overlying sandstone,
quartzite and haematitic pebble conglomerate boulder beds of Owen
Conglomerate affinity. Mineralisation, consisting of trace -1% pyrite occurring
as joint coatings and rare veining, was largely confined to the limestone
between 78-118m. The pyrite is not related to any apparent mineralising
system and no other sulphides or alteration were observed. A summary section

is shown in Plate 2 and drill-logs included in Appendix 1.

Geochemistry

Twelve 2m half core samples were analysed for Cu, Pb, Zn, Ag, Au, Ba, and
As at Analabs, Burnie. Samples were taken at approximately 10m intervals
through the intersection of limestone (30-119m) with one sample submitted
from the sediments at the base of the limestone unit. Sample selection was
based on the presence and abundance of pyrite mineralisation which was
present as discrete disseminated blebs, fracture coatings and veinlets within the

limestone.

The assay results, included in Appendix 2, were all low and confirm the lack of
visible base metal mineralization in the dnilcore. Maximum values for Cu, Pb,

Zn, Ag, Au, Ba, As were 51, 24, 154, 0.8, BLD, 5450 and 320 ppm respectively.
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Downhole EM

Downhole EM was read from 3 loops around TC-01 using Aberfoyle
Exploration staff and equipment. Downhole EM was used in an attempt to
discriminate between a surface versus bedrock conductive source, identify any
offhole conductors and to ensure the drillhole had intersected the target. The
location of the loops is shown in Plate 1 and the EM profiles included in

Appendix 3.

No offhole conductors were identified and interpretation of the data suggests
that TC-01 intersected a moderately conductive unit at 35-125m downhole
within which a more conductive zone between 65m and 105m reflects increased
amounts of carbonaceous (graphitic?) material in calcareous shaie and silty

limestone intervals within the Gordon Limestone.

CONCLUSION

Blanket UTEM coverage of the Mt Read Volcanics within EL 102/87 Pt. 2 and
EL 55/89 in late 1990 outlined a weak-moderate conductive body under glacial
cover east of the Thomas Currie Rivulet. The anomaly was drill tested in an
attempt to explain its source. TC-01 intersected an 89m thick section of
carbonaceous to locally graphitic? limey shales and shaley limestone of Gordon

Limestone overlying poorly consolidated Dennison Group? sediments. These

underlying sediments were similar in nature to the glacial scree intersected in

the top 30m of the drillhole and may represent either intensely weathered
Dennison Group or a faulted contact between the limestone and glacial scree.

No base metal mineralisation was intersected.

Downhole EM confirmed that the Gordon Limestone was weak-moderately
conductive and satisfactorily explains the source of the UTEM anomaly and

accordingly no further work is recommended.
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DRILL HEADER SHEET

BHP EXPLORATION SHEET s OF A HOLE No.