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1.  SUMMARY

Exploration continued during 1990 with the drilling of BRD
05 to 1181m. An upper 40m thick primitive basalt within the
Que River Shale in this hole had significant silica, pyrite and
chalcopyrite. The drilling shows Hellyer Basalt and the
underlving dacitic rocks dip to the south with the base of the
Hellyer Basalt being at 1045.9m in BRD 05 (only at 850.5m in
BRD 01).

A downhole EM 37 survey of BRD 05 showed disappointing

results with no significant anomalies.

Thin section petrology and whole rock/trace element
geochemistry was completed. The thin section work and
geochemistry both showed areas of significant alteration
interspersed with areas of lesser alteration. The geochemistry
of all the drillholes enabled correlations to be made between
the EL 39/85 holes and with the Hellyer and Mt Charter areas.
This correlation also showed the volcanics in the bottom of BRD
01 were very similar to the lavas of the Mt Read Central Belt.
This may represent the basement for the Que/Hellyer volcanic
pile.

Geological mapping in the northeast corner of the Licence
showed an abundance of quartz-feldspar porphyritic rocks in
Animal Creek Greywacke type sediments. These were similar to

the Animal Creek Greywacke sequence occurring southwest of the
Mt Charter Fault.

Rehabilitation of the BRD 03 drill access track continued
with seeding and fertilising.
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1. TINTRODUCTION

FL 39/85, "Bulgobac River", is located 60km SSW of Burnie,
a major industrial town and port on the NW coast of Tasmania.
The Murchison Highway formed the eastern boundary of the
original 11km=2 title which was granted on 14 February., 1986.
Aberfovie's Que River and Hellyer Mines are located immediately
east of the adjacent Murchison Highway (Figure 1).

The EL was granted after an application under the recehtly

introduced tender system. The area, which had been held by

Comstaff Pty Ltd as part of EL 5/63, became available when EL
5/63 was reduced to the maximum allowable area of 125km=.

In June 1988, the area of EL 39/85 was increased to 16km?3
(Figure 1). This was caused by the Department of Mines
adjusting the Licence boundaries to the AMG kilometre
graticules on the relinquishment of the adjacent Exploration
Licence (EL 12/72 formerly held by EZ).

Infrastructure in the area is excellent with major
electricity transmission lines passing through Aberfoyle's
nearby mining leases:; the Murchison Highway being the eastern
boundary of the title area; the close proximity of EZ's Burnie
to Rosebery railway line; abundant water and new link roads
bringing porulation centres within commuting distances of any

possible mining operation.

The exploration target in EL 39/83 is a volcanogenic
polymetallic base and precicus metal deposit similar to the
nearby Hellyer deposit. The Hellvyer deposit has a published
resource of 195m tonnes indicated at 13.0% Zn, 6.9% Pb, 0.4% Cu,

156 g/t Ag and 2.3 g/t Au with a further 4.0m tonnes inferred
(Aberfovlie, 1987).
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This report summarizes the investigations completed by
Placer Exploration Ltd (the purchaser of CS5R's Mineral Group)
in the fifth twelve month term of the Licence ending on
February 14, 1991. This 1s only a short covering report as
much of the detail of the 1990 work ir included in an earlier
report (Appendix 1). No further information on location,
access, previous exploration or the regional geoclogy will be
inciuded here (already in Appendix I). Only the 1990 work will

be summarised. Details are avalilable in Appendices I and II.
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3. CURRENT EXPLORATION

3.1
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Diamond Drilling

The drilling of BRD 05 (600m south of BRD 01) was
completed to 1181m.
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Details of this drilling have been
included 1In Appendix I

(Section 10.6). The drill log summary

Quartz—feldspar porphyry

" Shale

Quartz-feldspar porphvry

Interlavered shale and quartz-

feldspar porphyry

Shale (micaceous)

Pyroclastics (mass flow unit with
conglomeratic base)

Que River Shale

Basalt

QJue River 5Shals

Hellvyer Basalt (with py + gtz veins)

Pyrite and Quartz

Que River Shale

Conglomerate

Que River Shale

Pepperitic Basalt and Shale

Quartz—carbonate vein

Hellyer Basalt

Polymict Breccia

Monomict Dacitic Breccia

Polymict Breccia

Dacitic Lavas and Breccias

Weak alteration with some stronger patches were observed

T
in the core.

This included some fuchsite—carbonate alteration

in the Hellver Basalt and other green carbonate (malacite?).
In thin section the Hellyer Basalt tended to be strong to
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intensely calcite altered with only small patches of weaker
(regionally metamorphosed) prehnite alteration. The stronger

alteration tended to be at the top and bottom of the basait
units.

The underlvying dacitic units showed strong but patchy
zones of chlorite, silica and sericite alteration. Minor

quartz—epidote—chlorite alteration occurred significantly after

extrusion of these dacites.

No andesites were observed in BRD 05. (Figures 2 and 3).

3.2 Downhole EM 37

On completion of BRD 05 to 118im, the hole was logged
using five separate 600 by 600m square loops and the EM 37
downhecle logger and probe. Readings were taken at 20m
intervals to 680m and then at 10m intervals for the remainder
of the hole. Results were disappointing, with plots of the
data showing a simple decay curve for the electromagnetic field
generated by the surface loops. The curves showed very little
"noise" with only a few points falling off the curves. These
odd points probably represent off-hole thin, small
concentrations of pyrite. Interestingly. the high pyrite veins
and disseminations with quartz and chalcopyrite occurring in
and around the upper basalt (primitive) in the Que River Shale

did not show in the EM survey.

3.3 GEOCHEMISTRY/PETROLOGY

BRD 05 contained no mineralisation requiring splitting the
drill core. However most of the volcanic rocks have been chip
sampled and analysed while selected samples were thin
gectioned (from both BRD 01 and 05). Geochemical results
(Appendix I) were analysed by Dr. A. Crawford (Appendix 11} in

conjunction with the thin section petrology (Appendix I).
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The evaluation of all the geochemistry and petrology from
the EL 39/85 area suggested BRD 01 was stopped in Central
Volcanic Complex rocks of the Mt Read Volcanics overlain by
only a thinned (20-30m) Animal Creek Greywacke horizon. This
grevywacke unit thickened northwards through BRD 03. Overliying
the greywacke in BRD 01l and 03 are about 30m of andesite rocks
correlated with the Que/Hellver Footwall Andesites. None of
the above units cccur to the south in BRD 05 as the sequence

dips significantly south of BRD 01.

Above the andesites are considerable thicknesses of
dacitic lavas capped (everywhere by MCH 1) by basalts (Hellver
Basalt). Some of these are correlatable on petrochemistry
{Appendix 11).

The petroloagy/geochemistry suggests there is a significant
basin in the area of EL 329/85. This basin contains rocks which
are correlatable with the Que/Hellver mine seguences and 1is
thus a prospective target for Hellver style polymetallic
mineralisation. It has also been suggested that, because of
the basin morpholeogy the EL 39/85 area has potential for
mineralisation at the contact of the Hellver Basin with the Que
River Shale.

Alteration was wvariable and patchy throughout.

3.4 GEOLOGICAL MAPPING

During 1990 the northwest corner of the Licence was
geologically mapped (See Appendix I for map and details).

Most of the northwest corner is underlain by a cover of
Tertiary Basalt. This is typical of the Tertiary Basalt over
large parts of Northwestern Tasmania. It tends to become
thicker towards the west, outcropping at lower levels in the

‘valley of the Que River and its steep rocky tributaries.
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Underlying the basalt and outcropping in the floor of the
Que River (not much in the tributaries) are mainly
quartz—feldspar porphyritic rocks similar to that found in the
top of BRD 05 and to the southwest of the Mt Charter Fault.
These appear to intrude micaceous greywackes, sandstones and
siltstones which may be correlates of the Animal Creek
Greywacke. Another alternative is that they are the same
siltstone as that found intruded by porphyries in the top of
BRD 05 (1i.e. Southwell subgroup). The former correlation
appears most likely.

3.5 REHABILITATION

Further rehabilitation has been completed on the drill
access track to the north of Que Road (to BRD 03). The initial
rehabilitation programme (completed previously) resulted in
some vegetation regrowing. However, a prolonged period of dry
weather and the exposed nature of the track led to much of the
vegetation dying.

During 1950 the track was reseeded and then covered by
ti—tree in an attempt to give some protection to the young new
vegetation and to prevent moisture loss. The entire track was
also fertilised at the rate prescribed for forestry activity
(by the Forestry Commission).

Revegetation i1s currently progressing well and will be
monitored (along with refertilising) in the future.
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4, PROPOSED EXPLORATION

Currently a joint venture has been negotiated with
Aberfoyle Resources to continue the exploration of the EL 39/85
area. This joint venture includes the proposed exploration for
the next period (until February 1992).

The proposed exploration (as suggested by Aberfovie) for
the first six months of 1991 is:

— the drilling of an 800m hole into the structure
north of BRD 01 (near Que Road).

— geochemistry, petrology of the core from this
hole.

— downhole EM to be run in this hole.

~ 1l4kms of gridding (including EM loop lines) in
the southern area of the Licence to cover the
Sock Creek Volcanics.

— geological mapping along these grid lines.

- UTEM coverage of these lines, to explore the

Sock Creek Volcanics for massive sulphides.

After evaluation of the results of this grid based work
and the diamond drilling, it is expected at least one further

hole will be drilled (at a site to be determined).
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APPENDIX I

See:

ELLIS, P.D., 1990 BULGOBAC RIVER - EL 39/85 -
CURRENT STATUS AT THE COMPLETION OF BRD 05

PLACER EXPLORATION LIMITED REPORT NO TAS 2/90

(4 volumes)

411617
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APPENDIX 11

See;

CRAWFORD, A.J., 1990 PETROLOGY, GEOCHEMISTRY AND

CORRELATION OF LAVAS IN BULGOBAC RIVER

DRILLHOLES BRD 01, 02, 02 AND 05, W. TASMANIA

REPORT FOR PLACER EXPLORATION FROM UNI OF TAS GEOLOGY DEPT
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1. INTRODUCTION

EL 39/835, "Bulgobac River'", is located 60km S5SW of Burnie,
a major industrial town and port on the NW coast of Tasmania;
The Murchison Highway formed the eastern boundary of the
original 11km=# title which was granted on 14 February., 1986.
Aberfoyle's Que River and Hellyver Mines are located immediately
east of the adjacent Murchison Highway (Figure 1).

The EL was granted after an application under the recently
introduced tender system. The area, which had hesn held by
Comstaff Pty Ltd as part of EL5/63. became available when EL
5763 was reduced to the maximum allowable area of 125km2,

In June 1988, the area of EL 39/85 was increased to 16km=2
(Figure 1}. This was caused by the Department of Mines
adjusting the Licence boundaries to the AMG kilometre
graticules on the relinquishment of the adjacent Exploration
Licence (EL12/72 formerly held by EZ).

Infrastructure in the area is excellent with:

- ma joy electricity transmission linesa passing
through Aberfoyle's nearby mining leases;

- the Murchison Highway being the eastern
boundary of the title area;

- the close proximity of EZ's Burnie to
Rosebery railway line;

- abundant water;
- new link roads bringing population centres

within commuting distances of any possible
mining operation.
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The exploration target in EL 39/85 is a volcanogenic .
polymetallic base and precicus metal deposit similar to the
nearby Hellver deposit. The Hellyer deposit has a published
resource of 15m tonnes indicated at 13.0% Zn, 6.9% Pb, 0.4% Cu,
156 g/t Ag and 2.3 g/t Au with a further 4.0m tonnes inferred
{Aberfoyle, 1987}.

This report summarizes the investigations completed by
Placer Exploration Ltd (the purchaser of CSR's Mineral Group)
and CSR Limited in the term of the Licence from February 14,
1986 until March 1990.
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2. SUMMARY

The 1989/90 programme continued with the drilling of BRDO0S
to 1181m. A 40m thick primitive basalt within the Que River
Shale showed sidgnificant alteration and pyrite/quartz/
chalcopyrite veining, particularly near the contacta with the
shale. This suggests a late phase ¢of velcanic activity in the
gouthern portion of the graben structure. Mineralised fluids

were associated with this final phase of veolcanic activity.

This programme showed the {Jue/Hellyer Volcanics with the
gtratagraphic horizon containing the Gue River and Hellyer
mineralisation continued south from BRD 01 to the BRD 05 area.
However, the overlying Hellyer Basgsalt and Que River Shale
thicknesses increased towarda the South. Thin section
petrology and geochemistry showed sections of the Hellyer
Basalt and the basalt within the Que River Shale were derived
from very primitive magmas similar to those near the Hellyer
mineralisation.

Exploration completed has:

— defined a highly prospective 1.5 x 1.5km
downfaulted graben.

— shown the graben bounding faults to be active
during the deposition of the Que/Hellyer volcanics
and the basal part of the Que River Shale but not
the upper part of the shale.

— shown the Hellver/Que River mineralised horizon to
occur at depths of 850+m in the graben, probably
deepening to the south.
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-~ shown the presence of fine grained sphalerite,
galena and chalcopyrite within the basalts and
dacites in the graben.

— shown significant sericite, calcite, gilica and/or
chlorite alteration with minor areas with fuchsite

alteration in the volcanics in the graben.

— shown several pogssible structures within the graben
which may be suitable for mineralisation conduits
(similar to the Jack Fault?)

Only the eastern portion of the graben has been explored
by drilling with follow-up downhole EM. Further drilling with
essential downhole EM is required particularly in the area of
the proposed possible fault zone in the west of the graben.

The area west of the graben has not been significantly
explored. Mapping has shown this area is probably west of the
Mt Charter Fault with basement Animal Creek Greywacke
underlying Teriiary Basalt. This has been confirmed by
drilling (BRD 04) and partial coverage by the gravity survey.

North of the graben (north of Que River) mapping has shown
the occurrence of Que River Shale forming a shallow dipping
syncline. However, drilling (BRD 03) has shown the Que/Hellver
Volcanics thin rapidly northwards (confirmed by Mines
Department mapping in the area towards and northwest of
Hellyer.) A detailed gravity survey shows this thinning north
of the graben. This survey also shows a very clean gravity
field in this area suggesting there is no large basemetal
deposit in this area.
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East of the graben the Que/Hellyer volcanics tend to be
steeply west dipping and thin gsignificantly. Many of the units
in this sequence outcrop towards and beyond the Murchison
Highway.

The graben continues to the south of the Licence boundary
as shown by the BHP drilling in the former EL5/63 (HP 3).

Further exploration should be confined to the graben
structure adjacent to the postulated internal fault in the
western part of the graben. This exploration should be further
deep drilling with associated downhole EM gurveys.
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3. LOCATION AND GENERAL

EL 39/85 is centred Skm west of the Hellver base metal
deposit and 25km North of Rosebery on the West Coast of
Tasmania. The 6km (N-S5) by 4km (E-W) area is adijacent to and
West of Aberfovie's EL 106/87 containing both the Hellyer and
Que Hiver base metal deposits (Figure 1),

Excellent access to the Licence area is provided by the
sealed Murchison Highway. which forms the eastern boundary.
The forestry constructed gravel Que Road bisects the Licence
from east to west providing good driving access to within 2km
of most parts. Access is further improved by a forestry track
to the Bulgobac River (in the south of the Licence) and
CSR/Placer constructed drill tracks in the central area to the
south of Que Road. A CSR drill track to the north of Que Road
has been rehabilitated, although this requires continuing
fertilization. Regrowth on this track was impeded by a dry
period shortly after rehabilitation. Recently thig track has
been fertilised and covered by cut ti~tree with seed pods.

Most of the northwestern half of the Licence is a plateau
underiain by a cover of Tertiary Basalt flows. These flows
Wweather to form a rich soil supporting a thick rainforest
vegetation. Most of this rainforest was selectively logged
earlier this century (evidenced by large old butts and numerous
overgrown skidways) while the area around the western end of
Que Road was clear felled in recent times.

The southwestern portion of the Licence is underlain by
relatively fiat lying late Middle Cambrian volcanoclastics and

sedimenis overlying the Que/Hellyer volcanic sequence. Much of
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the volecanoclastics support only button grass type vegetation
which is now periodically burnt by the forestry industry. To
the south, the volcanoclastics and intrusives are covered by
rainforest, horizontal and regrowth.

The Licence is drained by two main drainages. The area to
the north of Que Road is drained by the Que River while the
south is drained by the Bulgobac River. These rivers join to
the west of the Licence and drain via the Huskisson River to
the Pieman River. The Que and Bulgobac Rivers and their
tributaries are deeply incised in steep gorges resulting in a
plateau area at an elevation of 630-6B0m and drainages at
heights to 480m above sea level,
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Exploration Licence 39/85 (Bulgobac River) resulted from
an application for the Bulgobac Exempt Area (ETA 8464) under
the tender system operated by the Department of Mines. This
tender'was for the proposed work in the first 2 years of the
Licence's period of tenure.

Area selection by CSR resulted from geological experience
of the Mt Read Volcanics gathered over the preceding 12 vears.
Additional to the data compilation, new airphoto and Landsat
interpretations were undertaken.

On 14th February 1986, EL39/85 was granted to CSR Limited
and covered an area of approximately 11km2. The Licence area
was increased to approximately 16km® in June 1988. This
resulted from Licence boundary adjustments to AMG coordinates
on the expiry of the adjacent EL12/72. On the sale of the
Minerals Group of CSR Limited to Placer Exploration Limited in
1988, EL39/85 was transferred to the Placer Group.

EL39/85 is subject to vearly renewals. EL39/85 is due for
50% reduction on the 14th February 1991 and expires in 1996.
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5. PREVIQUS EXPLORATI1ON
(a) Pre CSR/Placer

The Gold Hill prospect, located immediately north of the
Que River Mine, was located by prospecting activity in the
1320's. Prospectors followed pannable gold upstream from the
Que River to locate Gold Hill. Consequently, it is probable
that prospecting activity extended into EL 39/85. However, no
mineral occurrences are recorded within EL 39/85 and
exXploration to date has not located any evidence of early
prospecting.

Forestry operations were undertaken in the late 1960's -
early 1970's in the plateau area on the western section of EL
39/85. The area logged was the myrtle rainforest growing on
red soils developed over Tertiary basalt. Access to this area
was by a gravelled road, the "Que Road", from the Murchison
Highway.

Geological mapping of the area was undertaken on a limited
basis by geologists employed by Rio Tintc as part of a joint
venture with EZ in the 1950's. Department of Mines' geologists
mapped part of the area as shown on the published Mackintosh 1"
= 1 mile geological map. i

In 1969-1971, Comstaff Pty Ltd completed stream sediment
and geological mapping of the area as part of a reconnaissance
programme on EL 5/63. Results for this stream sediment
sampling are available on open-file reports at the Department
of Mines. Evidence of this sampling programme was observed
during geological mapping of EL 39/85.
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The programme undertaken by Comstaff consisted of detailed
~80 mesh stream sediment sampling and limitéed heavy mineral
concentrate stream sediment sampling. This sampling produced

two areas in or adjacent to EL 39/85 which were followed up:

(1) Debussey Creek resulted from an anomalous gold
assay 1n a heavy mineral concentrate stream

sediment sample, and

(ii) Sock Creek area resulted from anomalous -B80

mesh stream sediment samples.

The Debussey Creek anomaly was followed up with additional
stream gediment geochemistry and A® horizon soil sampling with
negative results. Additional follow-up in 1984 located only
one sample with detectable gold in a heavy mineral concentrate,
Comstaff Pty Ltd (1985).

The Sock Creek anomalies were followed up and the Sock
Creek vein type Ag—-Pb-Zn mineralization discovered. The Sock
Creek prospect is located lkm southwest of the south-west
corney of EL 39/85. The follow-up sampling programme in the
Sock Creek area extended into EL 39/85 with grid lines being
cut into the Hash and Joint Creek areas. It is believed that
geglogical mapping, soil geochemistry and a moving loop EM
system was undertaken on these grid lines, but no data for this

work are available on open—file reports at the Department of
Mines.

In 1975, as part of a larger programme onh EL 5/63, an
INPUT EM and maghetics survey was flown over the area. Within
EL 39/85, no follow-up to this survey was undertaken as the
major conductive zones located were interpreted to be due to

surficial or stratagraphic conductors, Butt et al. (1975).
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(b) CSR/Placer

After EL 39/85 was granted to CSR in February 1986, as a

result of a succesgful tender application for the Bulgobac

Exempt Area (ETA 8464), work was commenced in the search for a

polymetallic volcanogenic deposit. An initial programme of
geological mapping and georhysical surveys involving
aeromagnetics, grid based VLF-EM, induced polarization, CSAMT
and gravity, resulted in the drilling of two diamond driil
holes. These two vertical holes BRDPO1 to 860.5m and BRDOZ to
676m tested apparent CSAMT anomalies with some supporting
gravity anomalies. Weak mineralization in the hanging wall
Hellyer Basalt was intersected in BRDO1l. However, the greatly
increased thicknesses of the Que River Shales and the Hellver
Basalt intersected in these holes suggests the Que/Hellyer
mineralization host horizons are deeper than the effective
depth penetration of electrical georhysics. O and C isotope
data on calcite veining and vesicle infilling from within the
Hellyer Basalt in BRD 01 and 02 indicated formation
temperatures of 150<C and 110-120°C, respectively. Downhole
EM was successfully completed to the full depth of BRD0Z, but
reached only 700m in BRDOl with no anomalies being detected
(Williams 1987a, 1987b).

Two further stratagrarhic holes were drilled in 1988.
BRD0O3 near Que River showed the Que/Hellyer volcanic sequence
thinned dramatically to the north (north of Que Road) while
BRD0O4 near Mutter Creek showed the Tertiary Basalt to the west
was underlain by Animal Creek Greywacke. Mutter Creek was
thought to be on or near the Mt Charter Fault. -

The programme of gridding. geological mapping and 50m
spaced gravity surveys were extended to cover most of the

Licence area. This work suggested the most prospective area of
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the Licence was a 1.5km square block between BRD0OZ and BRDO4
and extending from between Que Road and BRDO1l to the Licence
boundary in the south. This area containsg an abnormal
thickness of Que River Shale and Hellyer Basalt and is bounded

by growth faults active during the deposition of these rocks.

A UTEM III survey was completed over the area north of Que
Road. Elsewhere the shale and basalit units extend to depths in
excess of 600m below surface. Weak-anomalies assgsociated with
the Tertiary basalt énd sediments cover were noted. No deeper

significant anomalies were observed.

An evaluation of the BRDOl1l core showed the base of the
hole (850-860m) intersected Hellyer type "Mixed Sequence”
breccias (polymict), the host horizon for the Que River and
Hellyer massive sulphide deposits. This part of BRDO1 wasgs not
explored with downhole EM. '

BRDO1 was re-opened and deepened to 1131m (BRDOLA). Much
of the dacitic/basalitic/andesitic sequence below the Hellvyer
Basalt was significantly altered calcite/sericite and., in parts
of the lower Basalit., by fuchsite. .Minor basemetal sulphides
were observed in vesicles and veins. Pb isotope evaluation of
these sulphides, trace element and whole rock analyses and thin
gection descriptions show strong similarities to the Que
River/Hellyer deposit.

The lower part of BRDO1A (below the wedge at 600m) was
logged with an EM37 survey. Results were disappointing.

Magnetic remanance calculations for basalts from BRDO1,
02, 03 showed the core basalts were atypical of fresh surface
basalt but like glossy weathered/altered basalts.
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6. REGIONAL GEQLOGY AND MINERALIZATION

The lithologies of exploration interest are the Cambrian
calc—alkaline Mt Read Volcanics which host important base metal
deposits at Mt Lyell, Hercules, Rosebery, bue River and
Hellyer. The regional geology is described in numerous
publications, e.g. Corbett and Lees (1987).

Prior to the discovery of the Que River Deposit in 1974,
the geology of the area of EL 39/85 was poorly investigated.
Knowledge of the geoclogy and structure of the area progressed
with exploration undertaken by Aberforvle, Comstaff and EZ on
various ELs within the general area. Mapping was undertaken by
the Department of Mines prior to preparation of the explanatory

notes on the Mackintosh 1 mile mar (Collins et al., 1981).

Collins (op cit) postulated the following sub-division of

the Mt Read Volcanics in the Que River area:

(1) a western volcano—-sedimentary sequence of which
the Que River Beds (Que River Shales), of late
Middle Cambrian age, were interpreted as the

basal sediments in the Que River area, and

(11} an eastern (centiral) volcanic sequence which

in the Que River area was dominantly andesitic,.

The boundary between the two sequences was interpreted to

be discordant and in places in faulted contact.

With the discovery of the Hellver deposit in the early
1980's, and the consequent generation of more detailed

knowledge of the stratigraphy and structure, the Que River
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Shale was interpreted to be in conformable contact with the
underlying volcanics. Thus, the gstratigraphy hosting the
Hellyer deposit could be projected down dip into the eastern
area of EL 39/85.

Previous conceptual thinking regarded the volcanics at Que
River—-Hellyer as forming part of Corbett's '"Central Volcanic
Sequence'. However, recent geclogical mapping (Komyshan. 1986)
and trace and whole rock analyses (Crawford, 1987) have
resulted in a revised interpretation of the Que River-Hellver
volcanics as forming the basal part of the Dundas Group. This
can be egquated with Corbett's "Western Sequence'™ to the
northwest of the Henty Fault Zone.

Regional studies revealed the following features pertinent

to EL39/85 from aerial prhotographs an interpreted:

— major thrust cuts E-W immediately South of
Mt . Charter (as subsequently shown on the

1:25000 Mines Department mapping)

— a systematic pattern of Landsat linearg was
interpreted as pogsible controls on the Que
River and possibly Hellyer deposits. Similar
intersecting linears occur i1n EL39/85. This
interpretation, using images generated after
geometric correction of the digital data to the
Australian Metric Grid was undertaken as part
¢f a regicgnal study. 'The relevant area of
EL39/85 is included as Figure 2.
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Exploration undertaken since granting of EL 39/85 has
extended the area of potential host stratigraphically for
Hel lyer—Que River type mineralization. However, drilled
thicknesses of the QQue River Shale have exceeded those

indicated by previous mapping and drilling on adjacent titles.

Although presenting problems for exploration, this
increased thickness of the Que River Shale and the underlvying
Hellyver Basalt possibly suggests an increase in the size of any

massive sulphide deposits, (if the Kuroko model is considered
and believed}.
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7. ACCESS, GRIDDING AND SURVEY CONTROL

Pre-existing vehicular access to the EL was good with the
eastern boundary being the Murchison Highway. the "Que Road"
logging track running east to west through the centre of the

title and other logging tracks providing access jinto the SW
corner.

A 100m wide Scenic Reserve occurs along the side of the
Murchison Highway. Discussions with the Department of Mines
indicate that the National Parks and Wildlife Service will not

allow any access construction for exploration purposes through
this Scenic Reserve.

Initial geological mapping was undertaken along creeks and
several grid lines cut on the AMG orientation (DRG No. SK55.3-
3302). Creek names shown on plans produced by Comstaff have

been utilised where no evidence of a previous name exists.

This phase of geological mapping indicated a grid
orientation similar to that used by Aberfovle over the adjacent
EL would be suitable for geophysical surveys. The mathematical
formuia for transformation of the Aberfoyle grid from AMG was
obtained from the Department of Mines and a base line at 2400E

established using Forestry Department survey points on (Que
Road.

Parallel lines were cut from this baseline at 200m
intervals. Eventually this grid was extended to cover most of

the Licence area with two further sub-baselines being cut at
1600E and 800QE.
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In order to provide accurate survey locations for the
detailed gravity survey, closed traverses were completed along
the 24U00E and 800E base 1tines, and the Murchison Highway by
Peacock, Darcy and Anderson. consulting surveyors. During
these closed traverses, all visible grid pegs were
co—ordinated. Subseguently, all remaining gravity stations
were levelled by CSR personnel.

On completion of the deepening of BRDOIA and the drilling
of BRDO5 loops for downhole EM were roughly cut. These
nominally 600 x 60Um loops utllised existing cut cross lines,
wherever possible, and were joined by new N-5 end lines. 'The
central loop over both holes were new lines. These new loops
were nok surveyed or levelled but were controllied by existing
grid stations.

Following discussions with the Department of Mines,
bulldozed access tracks were constructed to the north and south

of Que Road to provide access for diamond drilling.

Subsequently, the access track to the north of Que Road
was rehabilitated. 1t was envisadged that this area had little
potential for massive sulphide deposits since no anomalies
occurred on either the UIEM or gravity surveys. Mapping and
drilling suggests any Hellver sized orebodies should have been
detected by these methods.

Further tracks have recently been made to the BRDO5S drall
gite. The proposed route was examined by T. Duckett (Forestry
rehabilitation) and F. Podger (CSIR() to discuss problems and
methods. Little soil and/or weathering occurs on the
quartz-feidspar porphyry occurying in this area, but tracks
tend to be very slippery.
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8. GEOLOGICAL MAPPING

The first phase of geological mapping was undertaken.to
improve geological Kknowledge and thus enable the more
prospective sections of the EL to be identified for early
geoprhysical testing, as well as to determine the structural

framework, and hence the most applicable grid orientation.

This mapping outlined the following important aspects of
the geolouy as shown on DRG No. SK55.3-3301.

(1) shale units in the Bulgobac River downstream
of the Murchison Hiohway and in southward
flowing tributaries of the Bulgobac River
form a flat-lilying synclinal structure
within the acid pyroclastics overlying
the Que River Shales.

(ii) mapping in Mutter Creek. a major SSW flowing
tributary of the Bulgobac River, located
shales and pyritised and altered acid to
intermediate volcanics. These rocks were
interpreted as correlates of the Que River
Shales. A single thin sediment horizon within

the volcanics indicated a 20° dip to the SE.

(11i) mapping on a grid line cut along AMG 5395000mN
between 3880U00mE and 389000UmE located shallow,
SE—-dipping shales to the east of Mutter Creek.
These ghales were also considered to be
correlates of the Que River Shales, thus
supporting a flat-lving synciine with a SW-NE

axis in the area between Mutter Creek and the
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Murchison Highway. The western side of this
syncline had potential for the location of

mineralisation at a shallow depth.

(iv) the stratigraphy hosting the Sock Creek
mineralisation to the SW of the EL continues
NE into the SW corner of the EL and must be
truncated by the presumed continuation of the
Mt. Charter Fault as shown onh the Department

of Mines recent 1:25,.000 scale mapping.

Subsequently, the geoplivsical grid was cut and mapping
completed on these lines. 'This mapring produced limited extra
geological informaticon, but confirmed the previously

interpreted geology.

In early 1990 the Que River was mapped to the northwest
corner of the grid. This showed the quartz-—feldspar
porphyritic rocks continue almost to the Licence boundary.
Around the Licence boundary micaceous greywacke, sandstone and
siltstone occurs. This 1s similar to that occurring west of

the Mt. Charter Fault in the southern part of the Licence.

Geological mapping was supported with petrological

examination of 54 samples.
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9.  GEUPHYSICS

9.1 _Aeromagnetics

Although a very subtle response can be demonstrated for
the massive sulphide deposits of Western Tasmania (Leaman,
1987), aeromagnetics was not considered as a direct search
method but only as an aid to geological interpretation. In the
summeyr of 1985-1986., CSR had arranged a contractor to fly
aeromagnetics on anolther project in Wesktern Tasmania and thus
EL39/85 was flown at marginal extra cost. Previous
reprocessing of the 1981 Department of Mines aeromagnetic
survey had suggested a vague linear distortion of the magnetics
which was interpreted as demagnetising alteration of a possible
fracture zone within EL39/85.

The low-level detailed aeromagnetic survey, completed
early in 1986, used the Geometric gradiometer system and was
flown at a nominal terrain clearance of 70m and a flight line
spacing of 100m. The data presented as DRG No. S5K355.3-3303 aund
SK55.3-3304 are the contouring of the tail boom magnetometer
data as the pitch and roll measurement/corrections are
inadequate for the full gradiometer data in relation to the
detail obtained by 100m line spacing. Contouring of the
gradiometer data results in distortions due to ailtitude and
levelling difficulties. DRG No. SK55.3-3304 indicates the
flight path recovery of the survey.

As shown on DRG. No. 5K55.3-3303 the aeromaghetic

responses can be divided into the following:

{1) an intense patitern of highs and lows over

Tertiary basalt. and
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(11) over the Cambrian rocks. a flat magnetic
field within which a strong regional

gradient increasing to the SW is observed.

(iii) a high/low dipole in the southern 1 km=2
portion of the EL is probably straddling
Lhe NW continuation of the Mt. Charter Fault.

(iv) a NE-SW trending ridge in the contouring on.
the eastern side of the Murchison Highway 1is
considered to result from a +3-4 Nt response
over the Hellyer Basalt which is footwall to
the Que River Shales.

The only ground follow-up of the aeromagnetics has been a
single short traverse along 388350mE AMG south from 5395000mN
to locate an intense magnetic high. Tertiary basalt located on
this coincides with this maagnetic high and is considered to be

the source of the magnetic anomaly.
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9.2 VLF-EM

With the exception of the areas covered by Tertiary basalt
and the swampy area around the confluence of Mutter Creeks with
the Bulgobac River, s01l cover 15 probably less than 1.0m depth
over the EL. Thus it was considered that VLF-EM could provide
a technique to map conductive shale units within resistive
volcaniecs. Consequently. CSR's VLF-EM 16 unit using the NW

Cape fregquency, was run on the grid lines south of Que Recad.

The corientation of the NW Cape signal to the orientation
of the relatively flat-lving lithologies is far from ideal and
has added to the circumspection with which the VLF data were
regarded. The signal from the Japanese transmitter is almost

inaudible, and consequently could not be utilised.

The VLF data are presented in Fraser filtered form as DRG
No. 8K55.3-3305.
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With the interpretation of a synclinorial structure
between Mutter Creek and the Murchison Highway. it was decided
to ugse gradient array IP to outline the extent of the
chargeable and low tresistivity shale unit within the more
resistive volcanics. In addition, the extent of the pyritised
volcanics in Mutter Creek could be determined and any other
zone of chargeable volcanics located.

Zonge Engineering undertook this work in December 1986 and
January 1987 using a current electrode separation of 3.5km and
anergisation with a 7.5 KVA generator. Potential electrode
measurements were made at 25m dipole separation. The data are

presented as chargeability (Dy. No. SK55.3-3306).
Results for this survey indicate the following:

(1} a western zone of high resistivity and low
chargeability (phase response) except over

the pyritised volcanics in Mutter Creek, and

{(ii) an eastern zone of low resistivities and

moderate to high chargeabilities.

The western zone is interpreted to represent volcanic
footwall to the Que River Shale horizon. The eastern zone is
dominated by the response from the Que River Shale horizon
which is interpreted to have a shallower dip thah indicated by
the geological mabping. Due to the effects of the current

channelling in such a flat-lying conductive lithology, 1t is
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doubtful that the gradient array would have penetrated beneath
the Que River Shale horizon. UDepth penetration in the

resistive western zone is estimated as a maximum of 100m.

Basalt from the CSR drilled holes of BRD 01, 02 and (3 had
magnetic remanance calculations made using field measurements
taken with a proton precigion magnetometer. Measurements were
made of the magnetic field changes caused by a section of the
core basalt being inverted close to the magnetometer head.
These measurements were made for the basgalt core at 3m
intervals down each of the holes.

Dr. D. Leaman used the measurement of field changes to
calculate rough relative magnetic remanance. These showed the
Hellyer Basalt intersected in the CSR diamond drilling at
Bulgobac River was atypical of fresh surface basalt but more
like glossy weathered or altered basalt. This would confirm
the geological/geochemical evaluation of the core.
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The input EM survey flown in 1975 (op cit) indicated that
the near-surface bedrock immediately west of the Murchison
Highway was of sufficiently low resistivity to generate strong
EM anomalies. The extent of these anomalies indicated probable
flat-lvying Que River Shales. Consequently, application of a
large, fixed loop EM system, wag not regarded as an optimal
exploration technique in the search for a conductive massive
sulphide body beneath the Que River Shales. Previous
experience with the CSAMT technique, offered by Zonge
Engineering, suggested this could be applicable in the search
for a conductive body beneath a flat—-lying conductive horizon.

Line 7600N was selected as a tesgst line to test the
application of CSAMT to the area. This test 1ine confirmed the
geological interpretation of the flat-lving synclinal
structure, and additionally, located an apparent phase anomaly
at depth beneath the QQue River Shales. Geophysical
interpretation suggested this anomaly at 2Z2350E/7600N was a
drill target regardless of the gravity data.

With the success of the test line of CSAMT, an extended
programme was undertaken during February/March 1987. A further
apparent phase anomaly similar to that at 2350E/7600N was
located at Z2750E/7400N.

A Placer re—-examination of the CSAMT survey data showed
the data to be of limited use. Near and transitional fieid
effects make most of the data below 256Hz to be
un—interpretable. Except for odd stations (eg 2400E/7600N)
most data was only from shallow depth. The base of the Que

River Shales wag not seen. (Appendix I).
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This Placer re—examination suggests a magnetotelluvics
survey using frequencies in the range 0.025 to 16Hz would have
to be used to penetrate to depths of 1.5 to 2.0km. Such a
survey would have a decrease in the resolvability of geological

units. i

9.5 UTEM

A fixed—-loop TEM survey (using UTEM [1l equipment) was
completed over the northern half of the grid area, where CSAMT
results had indicated possible shallower depths to the base of
the Hellyer Basalt. The survey was conducted on 200 metre
spaced lines, with readings at 50 metre intervals, recording
both the horizontal and vertical components of the magnetic
field. The transmitter loop location and surveyed area ars
shown in Figure 3 and results are included in Appendix\T{‘;E

Only one feature of interest is evident in the UTEM
profiles — at approximately 1450E on Lines 8200N and 8400N. An
early—time (Channels 10 to 7) residual Z component cross—over
and coincident X component peak are consistent with a steeply
dipping, poor quality conductor. The anomaly position however
coincides with an inferred fault position in an area of
Tertiary basalt cover and is interpreted as a probable
weathering feature in the pre—basalt surface. Elsewhere in the
survey area, the results are generally uniform, with variations

in the TEM response reflecting thickness of the major shale and

volcanic units, intersected in DDH 3.
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9.6 GCravity

A gravity survey undertaken by the Department of Mines
{Hudspeth and Richardson, 1985) indicated a significant gravity
anomaly over the Hellyer deposit. With thdu‘encourugement. a
gravity survey was undertaken during the summer of 1986/87 over
the gridded area immediately west of the Murchison Highway to .
cover the areas of favourable stratigraphy delineated by the |
available geological mapping. ’

The area covered by gravity surveying was extended over
most of the original licence area during the summer of 1987/88.
Further details of this survey, which was undertaken by Solo

' Geophysicse with Leaman Geophysics processing the data are

included as Appendix I. This Appendix includes Leaman's 3-D
modelling and interpretation.

Data from CSR's surveys, the Department of Mines detailed
surveys on the Que River and Hellyer aresas and the regional
survey data from the Mt. Read project have been integrated and
are presented as Figure 4,

Three dimensional modelling of the geological
interpretation derived from all available data has been
completed by Leaman Geophysice. This modelling has indicated
that the abnormal thicknesses of the Que River, Shale and
underlying volcanice, which are hangingwall to the expected ore
position, are restricted to a amall block where boundaries
appear to have been growth faults during the deposition of the
units. This small basin, measuring 1.5 X 1.0 km is shown on
Figure 3.
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PDH _BRD OlA

The extension of BRD 0l was primarily to test the
Que/Hellver Volcanics beneath the Hellyer Basalt by both drill
core analyses and a downhole EM survey. Petrology of the core
from the bottom of the original hole suggested the hole
terminated in the "Mixed Seguence", the host horizons for the
(Que River and Hellyer basemetal deposits. Downhole EM could
not be completed on the original hole, even though it was cased
with PVC, due to a cave—in at about 680m.

An NQ drill string was lowered down the original hole over
the PVC casing. With some difficulties the drill string was
lowered to 600m, the base of the N(Q in the original hole. The
casing was removed and a Hallrowe Wedge set at 586m down hole
(to the top). Due to hole conditions this could not be set at
the most appropriate direction. A new N(Q hole was drilled off
this wedge to a depth of 1133m. (Lrg. No. SK55.3-3307)

The lithologies intersected in this hole were:

0 - 75m Pyroclastics
75 — 531m Que River Shale
531 - 850.5m Hellyer Basalt
85C.5m — 917m Mixed Epiclastic
917 - 953m Lower Basalt
953 - 1052m Dacites - Lavas and Breccilas
1052 -~ 1086m Andesites
1086 ~ 1120m Tuffs and Sediments
1120 - 1131m Animal Creek Greywacke Type Sediments
1131 - 1133m Basaltic Andesite Lava
1133m EOH
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With the drillhole data indicating a depth penetration of
about 100 - 500m by CSAMT, the problem remains of exploration
at depths greater than 500m. Current thinking if that the
large fixed loop EM systems such as UTEM would have no greater
depth penetration. Gravity remains as one technigque by which
real data can be collected. but the decrease in anomaly
magnitude due to increasing depth, again reduces the ability to

detect Hellver—-sized massive sulphides.

Downhole EM is known to detect massive sulphides at depths

of at least 1300m7and is thus a viable exploration tool.

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

used to measure the secondary field.
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DIAMOND DRILLING

10,1 Introduction

The following programme was proposed for CSR's budget year
from lst April, 1987 to 3lst March, 1988.

DCH BRD 001 : a wvertical hole at 2350E/7600N to a depth
of 450m. The target wag a CSAMI-phase
anomaly at a depth of 370m. This anomaly

was located in the interpreted less

intense flank of the gravity high.

DDH BRD 002 : a vertical hole at 2750E/7400N to a depth

of 500m. The hole was centred on a gravity
high and a CSAMT-phase anomaly at a depth
of 400m.

The following stratigraphy was expected 1in these holes.

BRD 001 BRD 002

Acid pyroclastics 0-50m 0-50m

QQue River Shale 50-200m 50-2001m;

Volcanics 200-ECH 200-ECH

Drill Target ° 370m 400m

DDH BRD 003 : a stratigraphic hole immediately south of
Que River and west of the Murchison
Highway.

DDH BRD 004 : an angle-hole on a westerly azimuth to test

the pyritised and altered volcanic
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stratigraphy west of 1750FE on Line 7600N.
The following 2 hole programme was proposed for the

current period to February 1990 (Drill locations are shown on
Drg. No. SK55.3-3301).

DDH BRD O1A : re—open and extend the old hole to 1100m
after penetrating the Que/Hellvyer
Volcanics — this would enable a "wide-
seeing” down hole EM survey to be
completed (formef BRD0O1 was blocked with
no EM cbverage below 680m) .

DDH BRD 05 : a vertical hole 600m grid south of BRDO1
with a final depth of 1100m - to test the
Que/Hellyer Volcanics outside the downhole
EM37 surveys zone of exclusion of 450m
from BRD 01.

These holes have now been completed.

(1) BRD 01 - as proposed but considerably deeper than
expected with a final depth of 860.5m.

(ii) BRD 0lA - as proroged with a final depth of 1131m
ending in thin Animal Creek Greywacke Lype micaceous

gediments over further volcanics.

(iii) BRD 02 - as proposed but with a final depth of
676.0m.

A cross—section showing both these holes is presented as
Figure 6.

(iv) BRD 03 - as proposed to a final depth of 541.4m.
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(v) BRD 04 - as proposed to a final depth of 301.0m.
(vi) BRD 05 - as proposed but with a final depth of

1181.0m still in dacite wvolcanics.

Cross sections showing correlations between holes are
presented as Figures 6 and 7.

Core logging was undertaken using a computerised format

(CSR derivedi. Appendix IV includes a description of this
system and the detailed drill logs for all drill holes.
(BRD 01-05).
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10,2 DDH BRD 01/G1A

DDH BRD 901

This wvertical hole was sited at grid co—-ordinates 2375E,
7600N and intersected the expected stratigraphy. However, the
thickness of the Que River Shale was congiderably greater than

recognised elsewhere which resulted in the target horizon being

at a significantly greater depth, i.e.
Proposed Actual
Acid Pvroclastics 0 - 50m 0 - 75 m
Que River Shale 50 — 200 m 795 — 527.5 m
Hellyer Basalt 200 — 420 m 527.5—- B50.5 m
Mixed Sequence 420 — EOQH 850.5 — EOH
EOH 450 m B60.5 m

This hole remained remarkably near—vertical, flattening to
~-83¢ at a depth of 7950 m. on completion. the hole was cased
with plastic casing to the full depth.

Petrography completed on 12 samples confirmed the visual
logging of a basic volcanic unit with pyroxene phenocrysts, but
no feldspar phenocrysts over the interwval, 529.5 to 850.5m.
This unit is considered to be the Hellyer Basalt. Mineral-
isation was restricted to tinor sphalerite—-galena associated
with strong quartz-carbonate veining in the top section of the
basalt. In addition, sphalerite, galena and iron sulphides

ogccur 1in vesicles in the basalt.
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In hand specimen large parts of the core between 850.5 and
1086m were significantly altered. Much of the alteration was
calcite—-sericite but some zones were silica-chlorite-pyrite-
epidote altered. Fuchsite was visible in parts of the Lower
Basalt unit, particularly at 917-922m. |

Core samples were selected for thin section petrography by
A. Crawford. This work (Appendix V) confirmed the above rock
types and showed the alteration to be extremely patchy. Some
samples showed little more than normal regional bhurial
metamorphism {(prehnite—pumpellyite facies as in 701305 at 856m)
through local hydrothermal alteration (calcite—-sericite as in
701306 at 862.8m) to intense hydrothermal alteration
(epidote—sericite—fuchsite alteration overprinted by calcite-—

sericite alteration as in 701315 at 917.9m).

Intervals sampled for thin section evaluation were
generally sampled for comparative whole rock and trace element
analyses. Most of the core from below the Hellyer Basalt to
the end of the hole have been rock chip sampled (half core 1in

strongly altered zones). Results of analyses cohfirmed:
— the extensive alteration of the volcanics
— the thin section rock descriptions.
Several thin sections of core are being studied by Dr. G.

Green (Mines Department) for deposition/extrusion temperature

as determined by probe analysis of the primary chlorites

.occurring in the volcanics. Results are not yvet available.
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Four pieces of basalt were analysed for Pb isctope
composition. Three samples contained sphalerite and galena in
vesicules in the basalt while the fourth sample was adjacent to
and included blobs of galena/srhalerite. Samples came from
both the Hellvyer Basalt and Lower Basalt horizons. Results of
the analyses showed the Pb mineralizationgwithin the basalt
horizons of the Que/Hellver Volcanics to have a similar
isotopic age to the Que River—Hellyer—Rosebery massive sulphide
mineralization (Figures 8 and 9).
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10.3 DDH_BRD 02

Following the limited detflection (from vertical)
experienced in BRD 0l, BRD 02 was a vertical hole drilled at
2750E, 7400N. Re-interpretation of the CSAMI data suggested
that the phase anomaly may have been due to hangingwall

mineralisation above the target stratigraphy.

The original comparison of the stratigraphy in BRD 01 and
a re-evaluation of the C5AMT data indicated that the CSAMT may
have been penetrating to a maximum depth of 500m and
consequently would not have penetrated to the required target
depth. BRD 02 was sited directly over a 0.5 mgal gravity
anomaly. However, the hole flattened more rapidly than BRD 01
and consequently deflected on an easterly azimuth and passed
into the Helilver Basalt up dip of the target zone. The hole
was continued to 676m to enable downhole EM to be run and cased
with plastic casing to the full depth. The comparison of

expected and actual stratigraphic intersections is tabulated

below:
FProposed Actual
Acid Pyroclastics 0 — 50m 0 - 65.8m
Que River Shale 50 — 200m 65.8 — 373.0m
Hellyer Basalt 200 - 373.0 — ECH
Mixed Sequence — EOH
EOH 400m 676.6m

The hole was terminated in broken ground which created

drilling problems.
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Petrography was completed on 19 samples and confirmed that
the hole ended in a basic volcanic containing pyroxene
phenocrysts. but no feldspar prhenocrysts. Thus, the hole is

considered to have ended in Hellyer Basalt.

Visually identified base metal mineralisation was more
gparse in BRD 02 than observed in BRD 01.
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This hole, collared immediately west of the Murchison

Highway and south of the Que River, was primarily drilled to

test the gstratigraphy in an area of flat gravity response. The

geological data provided vital infeormation for the 3D gravity

interpretation.

The lithologies intersected in this hole were:

0 - 301
301 — 426
426 - 427
427 - 458
458 — 541

EOH

Que River Shale

Hellver Basait

"Mixed Sequence'

Footwall Andesite

Dundas Group (greywacke and shale

sequence)

Re—-interpretation of Komysham's mapping suggests that

the Que-Hellyer wvolcanics thin northwards onto a basement of

Dundas Group sediments.

This appears to be the case in BRD 03.
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10.5 _DDH BRD 04

This hole collared at —55< and drilled on a 292<M
azimuth, was designed to test the postulated fault striking
NNE-SSW in the proximity of Mutter Creek. The pyritised
volcanics in Mutter Creek were also of interest. The data were

required for the 3-D grawvity interpretation.

The lithologies intersected were:

G - 86 Volcanoclastics
86 - 205 Que River Shale
205 - 209 Fault Zone
209 — 301 Greywacke, etc. = Dundas Group.
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10.6_DDH BRD 05

This hole was commenced in late November/early
December 1989 and was completed in March 1990. Rocks
intersected in the hole (Drg. No. SK55.3-3312) were:

0 - 11.5m uartz—feldspar porphvry
11.5 - 24.4m Shale
24.4 - 36.5m Quartz—feldspar porphyry
36.5 - 48.4m Interlayered shale and quartz-—
feldspar porphyry
48.4 - 92.5m Shale (micaceous)
82.5 - 157.6m Pyroclastics (mass flow unit with
conglomeratic base)
157.6 ~ 530.6m Que River Shale
530.6 - 530.7m Basalt
330.7 - 531.8m Que River Shale
8 - 570.7m Hellyer Basalt (with py + datz veins)
7 — 570.9m Pyrite and Quartz
570.9 - 634.0m Que River Shale
634.0 — 684.2m Conglomerate
684.2 - 687.8m Que River Shale
687.8 — 697.4m Pepperitic Basalt and Shaie
697.4 — 69B.6m Quartz-carbonate veiln
698.6 —1045.9m Hel lyer Basalt
1045.9 -1055.0m Polymict Breccia
10535.0 -1061.0m Monomict Dacitic Breccia
1061.0 —1067.0m Polymict Breccia
1067.0 -1181.0m Dacitic Lavas and Breccias

In hand specimen weak alteration with stronger patches
were observed, including scome fuchsite-carbonate alteration in
the Hellyer Basalt. Some green carbonate (malacite?) was
observed. In thin section (Appendix IV) the Hellyer Basalt

'I 531.
570.
B
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tends to be gstrong to intensely calcite altered although
patches only showed weak {regional metamorphism) prehnite
alteration. The more intensely altered zones tended to be
cleser td the top and bottom of the unit.

The underlying dacitic units show st%ong but patchy zones
of chlorite, silica and sericitic alteration. Some zones of
quartz-epidote—chlorite aitteration occur but these are
gignificantly later than the early sericite, calcite, chlorite
or silica alteration.

No andesitic rocks werse observed in hole BRD 0S5.
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10.7 DOWNHOLE EM

Downhole EM, using SIROTEM equipment. was run down both
BRD 01 and BRD 02 to ascertain i1f a conductor (massive

sulphide?) was detectable within the search radius.

Thig work was undertaken by McSkimming Geophysics using a
600m x 300m loop with corners at 7800N/2400E, 7800N/2700E,
7200N/2400E and 7200N/2700FE. The holes were logged at 5Sm

intervals and profile results are shown in Figures 10 and 11.

DDH BRD 01 was not logged to the full depth (860.5m) due
to a blockage at 700m downhole. DDH BRD 02 was logged to the
end of the hole (676.6m). No anomalies were detected.

On completion of DDH BRD 01lA to 1133m the hole was logged
using five separate 600m x 600m (nominally) square loops and
the EM 37 downhole logger and probe. The loops (Figure 12)
were set out such that Loopr 1 was centred over the drill hole
and the remaining four loops were on the previously cut
geophysical grid with one common corner at the collar of BRD
01. Readings were taken at 10m interwvals from 600m to 1133m
down the hole. 0 — 600m was not read as the downhole SIROTEM
EM survey of the original BRD 0! was completed to a blockage at
700m in 1987 (Williams 1987a, 1987b). The 600m to 700m zone
gave a sufficient overlap to enable a comparison of the two EM
systems to be made.

The downhole EM 37 survey results were very disappointing.
Essentially they show a simple slow decay curve for the
electromagnetic field generated at the surface by the loop

(Figure 13). They are fairly "clean'" curves with very little
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"noise'", probably due to the large thickness of shale. Only
minor off points do not fall on the decay curve. These
probably represent wealk. off-hole but cloge. thin,.
concentrations of sulphides (pyrite?) with no economic

significance.

Similarly. on completion ot BRD 05 to 1181m, the hole was
logged using five separate 600 by 600m square loops and the
EM 37 downhole loagger and prohe. Readings were taken at 20m
intervals to 68Um and then abt 10m intervals for the remainder
of the hole. Again resunlts were disappointing. with plots of
the data showing a simple decay curve for the electromagnetic
field generated by the surtace loops. Agair the curves
(Appendix VII. Figure 14} showed very little "noise". and only
a few points falling off the curves. These odd points again
probabhly represent off—-hole Fhin, small concentrations of
pyrite. Interestingivy. the high pyrite veins and
disseminations with quartz and chalcopyrite occurring in and
around the upper basalt (primitive) in the Que River Shale did

not show in the EM snvrvey.
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Saaple No. Conductivity Ip Reslstivity Specific Magnetic

Gravity Susceptibility '
gm/co 10 ‘cgs

2,78 ...

| 2.5MH, /B Ja m
-
BRDOOL
11,7 n.a, 2,68
18.4 0.2 2,69
63,0 0.2 2.69
101.4 0.2 13 2.73
200.0 0.2 ( 32 2,76
300.1 0,3 2,78
343,.2 0.4 2,74
399.7 0.2 40 2.75
50105 002 2077
816.7 0.2 3,08
- 538,7_ 0.3_. - e .__3.,90
593.8 0.2 2,90
647,6 0 2.89
707.9 0.4 .77
759,.9 0.4 2,77
'822,0 0.6 2,80
860,4 0.4 873
BRD002
20,0 Nn.a, 2.63
46,6 Nal,. - 2.66
50,7 0,2 2.63
61,9 0.2 2.,70
96,6 0.3 2,76
200,0 - 0.2 206 2.77
301,.4 0,3
350.2 0.2 2.78
379.6 0.2 2.78
410,0 0,2 2.76
446,.6 0.2 . 2,80
488,6 0.2 2,78
497,0 0.2 2.84
550,0 . 0.3 2,86
606.6 - Q.2 2.96
667.0 0.2 3,00
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B.H SNBEEY sBENEEEEEEEEEsEBas | ¥

Aa-4e 03
406 B 404.4 78 3.66 0172 1.0 50 10.7 10.2 0.9 50.8 057 0.14 0.06 3.5
407 03 413.1 8.3 3.3 0119 60 515 109 110 019 5.0 0.5 0.48 0.06 4.2
409 B 42.4 75 2.5 038 4.7 815 95 2.2 019 489 0. 106 0.42 371
412 03 433.5 3.45 594 0147 .8 1.87 6.6 0.0 0.2) 6.8 050 0.5 0.3 2.87 —_ 7
414 @ 490.8 3.4 5.4 0.135 149 2.19 666 05 016 6.8 046 146 0.9 3.5
s % % % % % % 3 % % % % % %
0.006 0.06 0.7 0,1 0.1 0.5 0.0. O.0b 0.1 001 0.2 0.2 0.0L
MEIHD : 104 10 401/ 408 408 408 408 408 48 408 al2 613 al5

uodJ



oy

-
oA

4110685

10.8 PETROPHYSTCS

Petrophysical measurements were undertaken at the
Petrophysics Laboratory., lUnijiversity of Sydney., on drill core
from DDH's BRD 01 and BRD 02Z2. Available results are presented

in Table 1.

These results indicate low induced conductivity but
galvanic measurements on some core samples indicate the Que

River Shales to be qguite chargeable.

10.9 PETROGRAPHY

Petrography on thin and polished sections of core samples
selected from DDH's BRD Ol and BRD 02 was undertaken by a
Consultant, Dr. Jane Barron. Petrography on thin sections of
core samples selected from DDH's BRD 03 and 04 was completed by
Dr. A. Crawford. Further petrograrhy of samples from the DDH's
BRD 01/01A and BRD U5 was recently completed by Dr. A. Crawford
(Appendix VI).
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No mineralisation warranting split sampling was
intersected in any of the drill holes. However, selected

intervals were sampled to contirm the visual estimates of
sphalerite and galena mineralisation. In addition, 195 samples
from the initial two holes (BRD 01 and BRD 02) were analysed
for a full suite of whole rock and trace elements. These data

are presented as Table 2.

All the samples analysed for whole rock and trace elements
have a related thin section description. All these samples
have suffered extensive alteration as indicated by the

analyses.

Recent work by Ibr. A Crawford demonstrated. on the basis
of Ti/Zr ratios, that the Hellver Basalt can be divided into
two units. Interestingly enouah. David Leaman came tc the same

conclusion from the specific gravities used in his gravity

interpretation. These units are as follows:
Unit 1 e.q. A321402 in BRD 03
Ti/Zyr 22-25 A321052 in BRD 02

A321057 in BRD 02
A321061 1n BRD 02

Unit 2 Ti/zZr 32-37 A321064 in BRD 02
A321064 in BRD 01
A321064 in BRD 01

Crawford suggests that the Hellyver Basalt segquences, which
he classifies as unusual shoshonitic magmas., represent discrete
large basaltic velcanic centtves constructed upon Central

Volcanic Sequenpe basement, . Alteration and mineralisation in
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the Hellvery basalt i1s hangingwall te the orebody and thus it is
probable that the mineralisation-related intrusive wags the
shoshonitic magma which was eventually extruded as the Hellver

Basalt (REW interpretation).

Recent work by D). Jack (pers., comm.) suggests there is a
third, extremely primitive basalt occurring near the Hellver

mineralisation. This 1s characterised by a TisZ2r ratio near 50.

With recent advances in trace element and stable element
geochemistry around the Hellyer and Que River deposits further
gecochemistry has been completed on hole BRD 01/01A and is being

completed on hole BRD 05. Hesults are summarised in Appendix
VIIIL.

0 and € isotopes have been analysed for calcites from the
Hellver Basalt interwvals in BRL 01, 072 and 03. The calcites
were from veins and from vesicle infillings. This work was
undertaken by the Tasmanian Department of Mines as part of
thelr MU, Read Project. Preliminary results show temperatures
of 1530= in BRD 01 and 110-120=C in BRD 02 (5. Green). Green
suggests that temperatures of 150° for BRD 01 would. in the
context of data available over the Hellyer ore body. suggest

BRD 01 was within 90 to 250m of a similar hydrothermal event.
These data need closer examination.

G. Green is continuing the temperatutre of formation
evaluation of BRD 0lA and BRI 5 core. Recently, probing of
chlorites to determine composition and then calculate formation
temperatures proved difficenlt. Formation temperatures using C

and O isolopes are currently being determined on selected
samples from BRL O0lA and BRD 05.
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10. 11 CONULUS1ONS

The diamond drilling completed to date has indicated:

(1)

(11)

(111)

(iv)

{v)

The presence of the horizon prospective for
the location of a Hellver-type deposit occurs
at depth within EL 39/85

a surprising increase in the thicknesses of
the Que River Shale (430m*) and the Hellyer
Basalt -(300m*) has decreased the effective
application of geophysics to taroet drill
holes and has i1ncreased the hole depth

reaquired.

CSAMT may be aprlied as a maprping tool but

care should be taken with any survey as near
and transitional field effects can be a problem.
- magnetotelluvics in the low frequency range

D.23 to .6 Hz may "see" to 1 -~ 2 kms but with

low resolution.

the positive gravity anomaly can be explained
by increased thickness of Que River Shale and
Hellyer Basalt. However, this increased
thickness thus suggests a basin bounded by
growth faulits which must then be considered as
a prime environment to generate and host the

target deposit.

near-surface gravity responses on the positjye
gravity anomaly generate too much geophysical
noise to enable resolution of the gravity

tresponse of an orebody at 900m deposit.
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(vi)

{vii)
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the target horizon within the positive gravity
ancmaly 1s located at greater that 850Um depth
below surface, and tending to become deeper

towards the south.

0 and C isotope studies indicate higher
tempetratures of vesicle infilling and veining
in BRD 01 than 02. The suggestion is that BRD
01 is, 1in the context of the data, above the
Hellyer deposit., H0 to Z50m lateral from an

orebody (5. Green, pers. comm.!}.
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11. CONCLUSIUNS AND RECOMMENDATIONS

Exploration has vindicated the original geological concept
of the subsurface extension of the Hellyer—Que River host rocks
into EL 39/85. However. no sgignificant mineralization was

intersecled in the five diamond drill holes completed to date.

Although the drilling has shown the target stratigraphy to
be at a greater depth than originally interpreted. the agreater
thickness of (Que River Shale and the Hellyer Basalt are
considered to be favourable factors in the application of the

Kuroko—-tyre model to the search for Hellvyer-type derosits.

BRID 05 has shown another possible prospective mineralising
gource with the intersection of a previously unknown pyrite-
chalcopyrite—quartz rich primitive basalt within the Que River

shale.

The use of U and ¢ iscolopes to determine temperatures of
calcite formation in the Hellver Basalt shows considerable
promise as a technigque to select favourable areas. Although
the recently developed analyvsis of chlorite grains shows some
problems as a guick method of determining temperatures of
formation. G. Green from the Department of Mines is still
completing temperalture calculations for BRD 05. This work may
suggest a direction of increasing temperature (and thus

prospectivity) .

It i1s recommended that exploration be continued with an
emphasis on completing the subsurface evaluation of the graben

area around BRD 0! and BRD 05 and between BRD U2 and BRD (4.
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Further drilling 1s required within the downfaulted graben
structure on a wide spaced arid. Downhole EM should be

completed as the drilling of each hole is finished.

Between BRD 01/05 and BRD 04 is a possible fault =zone
which may have been a conduit for mineralisation. This is a
very prospective zone and would best be tested by wvertical’
holes 4U0m to the west 0f holes BRD 0l and BRD 05. O/C isctope

temperature gradients may suggest the best site.

Geological mapping of the drainages in the north-western
area of the Licence has been completed. This showed a
predominance of gquartz—feldspar porphyry with micaceous shales
and tuffs to the rocks gcuthwest of the Mt Charter Fault. This

we considered to he less prospective.,
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