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SUMMARY AND RECOMMENDATIONS

1.1

1.2

Summary

EL 10/88, although explored for two decades, still has a large potential for
VMS and epigenetic gold mineralisation to be discovered.

Previous explorers have not tested all anomalies and prospective
horizons/localities adequately.

In particular there is considerable potential for a Cu-Au VMS at Lake
Barrington and Pb-Zn-Cu deposit at Staverton. Furthermore, both Cethana
East and West contain anomalous geophysical and/or geochemical anomalies
worthy of follow-up.

The emphasis on strong anomalies defined by Asarco's stream sediment
programme to locate prospects may have resulted in the overlooking of some
more subtle anomalies.

The Fire Tower gold prospect, although still not well understood, may have
the potential to contain sufficient tonnage at economic grades.
Recommendations

From the review of previous work and the geological mapping, both
reconnaissance (Cethana East and West, Staverton and Lake Barrington) and
detailed (Fire Tower prospect, Gog Range) the following work 1is
recommended;

Gog Range

- drill the host horizon with deeper (approximately 120m) diamond dril]
holes from four sites to test the host horizon at depth

- continue 1:500 mapping along strike from host horizon
Lake Barrington

- re-establish the grid

- conduct a ground magnetics survey over the grid

- map the area at 1:1000

- diamond drill coincident Mise a 1a Masse, IP and Cu soil geochemical
' anomalies

Staverton

- re-establish the grid

- conduct a ground magnetics survey over the grid
- map the area at 1:1000

- diamond drill the coincident IP, and th€ Cu, Pb, Zn soil geochemical
anomalies
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Cethana East

re-establish/re-number grid
map at 1:2500
re-log drill core

determine priority of proposed drill holes

Cethana West

re-establish/re-number grid

attempt ground magnetics survey over grid
map at 1:2500

re-log drill core

determine priority of proposed drill holes

Regional

map at 1:10000 with reference to Dighem, acromag and Asarco’s
stream sampling and with emphasis on resolution of
structural/stratigraphical relationships

determine those areas to be relinquished in 1993 (5 year statutory
relinquishernent)
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INTRODUCTION

2.1

2.2

Tenure

EL 10/88 was held previously as a joint venture between Plutonic Operations
Limited and Noranda Pty Limited. On 2 June 1992 Plutonic Operations Ltd
became the sole licencee and operator.

Previously the ground was part of EL 7/73 granted to Asarco in March 1973.
In 1974 Asarco relinquished 297 km? of the original 743 km2. CRA
Exploration Pty Ltd joint ventured into the EL in July 1976 and also pegged
EL 10/76 which covered the southern part of the Lake Barrington portion of
the present Gowrie Park EL. CRAE became the licence holders in December
1979, reducing the total area of 7/73 to 199 km2. Asarco sold their share to
Carpentaria Exploration Co Limited in June 1980. In 1983 CRAE became the
sole leaseholder relinquishing the EL in 1988. Noranda Pty Ltd successfully
tendered for the ground in August 1989. Noranda added another 8 km? as EL
35/88 and the Mines Dept. added another 0.9 km? in order to rationalize the
boundaries with A.M.G. grid lines.

The EL is in two parts (see fig. 1), however, all exploration and reporting is
conducted as if one licence.

Part 1, known as Lake Barrington, with a total land area of 37 km? runs down
both sides of Lake Barrington from Wilmot/Promised Land in the north to
Cethana in the south.

Part 2, known as Gog Range, with a total land area of 17 km? lies around 6km
NNW of Mole Creek. A stone and gravel Mining Lease, 93 M/84, occupies
12 hectares towards the western end of the Gog Range.

Access and Land Usage

Access to both parts of the EL is very good with major roads running through
them. H.E.C. and old forestry roads allow access to much of the lease,
however, access to individual prospects and/or desirable drill sites is
problematic, most being in areas of steep topography. Two of the prospects
require access across private farmland.

Effectively all of the prospective rocks in the EL are in state forest, the
exception being part of Cethana East which lies within land vested to the
H.E.C. and part of the Lake Barrington prospect which overlaps onto two
privately held bush blocks.
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3.0 REGIONAL GEOLOGY

The prospective rocks within the EL are part of the Cambrian Mt Read volcanics
which host five gold rich polymetallic YMS deposits. These include Mt Lyell,
Hercules, Rosebery, Que River and Hellyer and the Cambrian Henty gold deposit. In
addition, there are instances of sub-economic deposits and VMS style alteration
throughout the belt.

All of the above deposits lie within the major north-south trending part of the belt
which runs from Elliott Bay to north of Hellyer, occupying the Dundas Trough. The
Mt Read Volcanics that cutcrop in EL 10/88 occupy a smaller trough, the Fossey
Mountain trough which trends roughly east-west from north of Hellyer to beyond
Deloraine. The Fossey Mountain Trough is considered to be a branch of the Dundas
Trough.

Mines Department M.R.V.P. 1:50,000 mapping stops just within the western most
boundary of the EL with 1 km? included in the "Geology of the Winterbrook-Moina"
area. Other than this the most recent Mines Dept. regional mapping is the Sheffield
(1959) and Middlesex (1958) 1 mile to 1 inch mapping.

Early volcanism in the Main Mount Read belt was rhyolitic to dacitic in composition.
This was followed by a period of andesitic-basaltic volcanism before a return to felsic
volcanism. The VMS orebodies of Rosebery and Hercules are believed to have
formed later in this initial felsic volcanic phase with the Que and Hellyer orebodies
during the mafic-intermediate phase. The disseminated copper orebodies at Mt Lyell
are hosted in the first felsic phase but are probably time correlates of the mafic
interrnediate phase having been deposited sub-surface, possibly due to fluid boiling.

Even within the main belt this relative aging of mineralising events is subject to
considerable debate due to the overprinting of alteration and deformation over
initially complex inter-fingering relationships. Placing the volcanics and associated
sediments of the Fossey Mountain Trough within this stratigraphy is even less certain,
however, the andesites of the Beulah Formation were quite possibly deposited during
the mafic-intermediate phase. If this is the case then the north facing felsic volcanics
and associated sediments to the south of these andesites may be related to the first
phase of felsic volcanism with the felsic volcanics and associated sediments to the
north related to the second felsic phase.

The Cambrian volcanics and associated sediments are unconformably overlain by
Precambrian derived Late Cambrian-Ordovician siliciclastic conglomerates and
sandstones, known as the Reland Conglomerate/Moina Sandstone in the Fossey
Mountain Trough. These siliciclastics are in turn overlain by the carbonates of the
Gordon Limestone.

Extensive deformation during the mid-Devonian Tabberabberan Orogeny resulted in
widespread folding and faulting and the over-thrusting, in places of the Cambrian
volcanics and associated sediments, by Roland Conglomerate/Moina Sandstone,

Following this deformation, the north and west of Tasmania was intruded by granitic
batholiths with two such bodies intruding the rocks near EL 10/83.

In the Tertiary, basaltic lavas infiiled most topographic lows, these flows now occupyiry
topographic highs, overlying Cambrian volcanics and associated sediments in places.

TR.MIS140
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EXPLORATION PHILOSOPHY

The primary exploration target on EL 10/88 is a polymetallic volcanogenic massive
sulphide (VMS} body, similar to those found at the Rosebery, Que and Hellyer Mines.
Large hydrothermal alteration zones at Cethana and Staverton may represent haloes
around similar sulphide bodies. A secondary although equally important target is for
a volcanic-hosted gold deposit. Although there are no type deposits in production
within the Mount Read Volcanics, two major gold occurrences within the MRV are
being pursued at depth to ascertain their viability. The Henty Prospect appears to be a
volcanic hosted deposit which has been partly controlled and/or overprinted by major
basement structural features (Henty Fault) and the Scuth Hercules deposit 1s more
akin to a gold rich low grade base metal occurrence adjacent to a mined out massive
sulphide deposit.

Previous detailed surveys at the Cethana East and West prospects have failed to
delineate a distinct target within the larger alteration zone. Recent IP, geochemical
and geological mapping surveys have, in conjunction with a detailed assessment of
previous data, shown large sections of the Cethana prospect to be highly prospective
with coincident responses requiring diamond drilling,

Other explorers in the region have identified the Beulah Formation which outcrops
along the Lake Bamrington Rowing Course road as a probable correlate of the Que-
Hellyer volcanics. This suite of mafic felsic volcanics and the underlying quartz-
sericite altered felsics around Staverton are a particularly interesting horizon in the
EL.

Exploration on the Gog Range portion of the tenement has provided sigmificant
encouragement in the location of a gold anomaly hosted within altered and
stockworked volcanics and epiclastics.

The style of alteration and mineralisation is somewhat enigmatic consisting of
stockwork style pyrite (haematite) quartz, carbonate, base metal veining in silica-
sericite-carbonate altered volcaniclastics. Pb isotopes indicate a Cambrian age for the
mineralisation which is very encouraging,.
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LOCAL GEOLOGY

5.1

S.2

Introduction

The geology of the property varies greatty from Lake Barrington to Gog
Range, therefore the two areas will be discussed separately.

Lake Barrington

Rocks in the Lake Barrington area are dominated by quantz feldspar phyric
rhyolitic and minor dacitic volcanics. These include probably intrusive,
extrusive and pyroclastic units with minor intercalated sequences of aphyric
felsic - vitric tuffs and volcaniclastic/tuffaceous siltstones and shales. The
interpreted basal portion of the sequence lying adjacent to the thrusted Roland
Conglomerate - Moina Sandstone/Volcanics contact is comprised of well
bedded north dipping sandstones, silistones and shales with intercalated
volcanic units which grade northwards into volcaniclastic and tuffaceous
sediments thence conformably into volcanics.

Bedding orientations where observable in the volcanics also show a steep
northerly dip which in places is sub-parallel to the regional cleavage. Graded
bedding and scour and fill structures within the basal sediments indicate the
sequence youngs to the north and that the sediments merge into a volcanic
dominated sequence through a transttion zone of both sequences.

Alteration within the Cethana area is variable, however, a significant quartz-
sericite-K spar-albite +/- pyrite-chlorite mineralogy has been mapped from
Lake Barrington east to the Mount Clande Road where the host volcanics are
hidden by extensive talus and/or fluvioglacial material. The zone of alteration
is up to 500 metres wide and has minor associated base metal mineralisation
occurring as disseminations, aggregates and transgressive veinlets and
stringers. Results of a lead isotope survey conducted on galena rich core
(CRAE drill holes) samples, predominantly late stage, cross-cutting
mineralisation, produced a Cambrian signature falling within the Rosebery
95% confidence ellipse. It is possible that this style of mineralisation may be
remobilised or stringer mineralisation peripheral to a major deposit at depth.

A possible Devonian overprint has been observed complicating the picture
with the addition of a biotite-tourmaline-quartz assemblage generally as
veinlets and to a lesser extent as pervasive disseminations. Although this is
not encountered at Hellyer it is at Rosebery where a granite association is well
demonstrated (F lens arca).

The schistosity observed in the alteration zones at Cethana and further north at
Staverton is considered to be the product of a Devonian regional deformation
event where stresses appear to have been concentrated in the easily deformed
mica rich sequences in preference to the less deformed and less altered more
competent rocks.

The approximately east-west trending volcanics continue northward from
Cethana throogh younger less altered dacitic and rhyolitic lavas and toffs until
a second major zone of quartz - sericite altered volcanics and sediments is
encountered at Staverton, The sequence at Staverton is shown on the Mines
Department 1:50,000 Cethana compilation map to be predominantly felsic
agglomerate, however, cursory mapping with later petrographic work has
shown the rocks to be schistose quartz phyric pumiceous and vitric tuffs,
massive chloritic felsic vitric mffs and quartz phyric crystal tuffs.
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Overlying this unit to the north is the andesitic Beulah Formation. Detailed
mapping along the Lake Barrington Rowing Course road has indicated that
this formation, described previously as intermediate to mafic lavas, tuffs and
breccias, in fact comprises a mixed volcanic-volcaniclastic assemblage.
Calcite-chlorite altered feldspar phyric dacitic lavas, quartz feldspar phyric
glassy rhyolite lavas (with pyroclastic component) and porphyritic andesites
are assoclated with mass flow type medium grained lithic psammites of mixed
felsic-intermediate volcanic composition and minor intercalations of mixed
micaceous volcaniclastic psamrmites and pelites.

Several sedimentary facing determinations indicate a younging generally
northwards, confirming facing directions observed further south. The mixed
volcanic/sediment sequence may be an equivalent to the Que-Hellyer
sequence and more detailed mapping is necessary in order to ascertain its true
stratigraphic position. Until May 1991, this area was covered by a recreation
reserve and hence off limits to explorers, however, the reserve has been
brought back under the Mining Act and exploration can now proceed.

Strong calcite-chlorite-sericite alteration was highlighted through petrographic
studies on rock chips obtained from reconnaissance surveys along the access
road to the Lake Barrington Rowing Course. The style of alteration is
different to that observed at Cethana and Staverton.

The Beulah Formation is in turn overlain to the north by a mixed assemblage
of volcaniclastic sediments, tuffaceous sediments of felsic derivation and more
extensive conglomerates, grits, psammites and pelites.

Unconformably overlying in the north, and thrust faulted in the south, lies the
Cambro-Ordovician  siliciclastic  sequences including the Roland
Conglomerate and Moina Formation psammites and pelites. The contact
observed on the Cethana dam road (old Lerinna Road) is interpreted as a
shallow angle thrust with dacitic tuffs and tuffaceous sediments immediately
north of this feature being heavily ironstained (pyritic) and siliceous. In other
exposures the conglomerate abuts volcanics with no evidence of pyritic or
siliceous alteration or movement along the contact.

Blanketing much of the prospective geology is Tertiary basalt. This unit is of
variable thickness due to extrusion onto an incised surface. The present day
topography is a product of Pleistocene glaciation and more recent siream
erosion.

5.3 GogRange
5.3.1 Introduction

Rocks encountered in the Gog Range area have been previously
mapped by Jennings 1958 as Minnow Keratophyre (volcanics) and
Gog Range Greywacke (volcanics and sediments). The use of such
nomenclature should not necessarily imply corr¢laton with rocks
mapped as Minnow Keratophyre and Gog Range Greywacke
elsewhere.

Previous mapping and petrology has revealed that lithologies have
been derived from rhyolitic to rhyodacitic magmas and include
dominant quartz feldspar phyric lavas, crystal lithic and vitric tuffs,
minor rhyolitic intrusives and subordinate volcaniclastic sediment
horizons. The abundance of quartphenocrysts and the

TR.MI15140
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relative abundance of large zircons within these volcanics is a
diagnostic feature of the Dundas Group - Tyndall Group - Southwell
Subgroup felsic lavas and tuffs, which outcrop to the north of the main
Mt Read Volcanics belt.

Prospect Geology

Recent 1:500 mapping of the Fire Tower prospect (plan 706-1) has led
to a better understanding of the geology of the prospect.

Bedding orientations indicate that the lithelogies dip steeply to the
north and are slightly overturned in places, hence the mapping is
essentially a stratigraphic section with top to the north.

The lithologies to the very south of the mapped area are the shallowly
south dipping siliciclastic Roland Conglomerate which have an
unconformable or faulted contact with the volcanics in the area.

To the north of the conglomerate is a thick quartz-plagioclase biotite
phyric rhyolitic lava variably sericitised. In the southern part
phenocrysts of feldspar and biotite are generally visible along with the
quartz. In the northern part quartz is generally the only phenocryst
recognisable in hand specimen. Zircon micro-phenocrysts are
recognisable in thin-section.

Overlying these rhyolitic lavas to the north is a sparsely plagioclase
quartz phyric crystal + vitric tuff shown on the map as vitric tuffs.
Rare lithic fragments consist of vitric tuffs or obsidian and possibly
flattened pumice. The rock is variably sericite altered and possibly
silica altered. Channel sampling by the Noranda/Plutonic J.V. has
revealed this unit to be barren. Although this unit contains occasional
haematite veins in outcrop they are nowhere near as prevalent as in the
host package to the north.

This host package consist of volcaniclastics or hithic crystal tuffs and
lesser tuffaceous siltstones. Twoe cross sections have has been
provided across this host package by DDH's GP-90-1, 4, 5,6, 7 and 8§
and DDH's GP-90-12, 13 and 14. In addition to these sections the host
package has been intersected by GP-90-2, 3, 9 and 10.

In the central part of the mapped area, logging of DDHs GP-90-1, 4, 5,
6, 7 and 8 reveals the package to consist of volcaniclastics/lithic crystal
tuffs overlain by tuffaceous siltstones and vitric tuffs shown on the
map as vitric tuffs overlain by more volcaniclastics/lithic crystal tuffs
in turn overlain by tuffaceous siltstones.

In the centre of the mapped area it is the upper volcaniclastic/lithic
crystal tuff and the taffaceous siltstone underlying it which carries the
gold. To the west the tuffaceous siltstones are rarer and grades in the
volcaniclastic/lithic crystal toff are more variable and generally poorer.

The volcaniclastics/lithic crystal tuffs consist of quartz phenocrysts,
fragments of quartz phenocrysts and devitrified quartz + plagioclase
phyric felsic lavas, all in a devitrified, recrystallised and variably,
though generally strongly, sericite + silica altered vitric ash matrix
with a later calcite overprint. The rocks are possibly mass flows shed
from the rhyoelitic lavas and crystal + lithic tuffs.
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The tuffaceous siltstones are also derived from the felsic volcanics
with quartz and fragiments of devitrified vimic ash common. Variable
sericite alteration is apparently responsible for the lighter and darker
bonding though field relationships suggest some degree of lithological
control.

The volcaniclastics/lithic crystal tuffs are extensively veined with
pyrite + quartz + carbonate 1 galena + sphalerite + chalcopyrite.
Haematite veining and alteration appears to be after pyrite in hand
specimen, however, the petrology suggests at least some primary
haematite may be present.

Late stage quartz + carbonate + sulphides cross-cut the core throughout
and are seen in outcrop as shallowly north dipping tension veins.

Overlying this package of vitric tuffs and veolcaniclastics is a sequence
of both feldspathic and chloritic psammites, chloritic pelites and
feldspathic mass flows with rounded quartz grains and lithic
fragments. This latter unit has some similarities to the volcaniclastics
in the host sequence but is relatively unaltered.

At the very north of the mapped area are outcrops of a chloritic lapilli
tuff with large (to 20mm) chioritic fragments, possibly after pumice,
and variable amounts of rounded quartz clasts.

This "hanging wall" sequence of psammites, pelites, mass flows and
lapilli tuffs has occasional haematite veins but is not sericite-silica-
carbonate altered like the host sequence.

Towards the western side of the mapped area outcrop becomes poorer
with only the upper volcaniclastic unit and minor vitric tuffs present.
As noted earlier, a quartz plagioclase biotite lava underlies this unit.

Other deviations from the stratigraphy described above are the
presence of chloritic mass flows in drill hole GP-90-13 and the
presence of patchy chlorite + silica + pyrite alteration in both core and
outcrop. Grades are present in both core and outcrop in the west but
are more inconsistent. The feeling is that mineralisation/alteration may
be dying out in the west but this is yet to be proven conclusively.

A distinctive volcaniclastic consisting of quartz and feldspar (albite)
was intersected in GP-90-2 and GP-90-5 near the top of the upper
volcaniclastics in the centre of the mapped area.

At the eastern side of the mapped area, outcrop is sparse. Here the
same suite of rocks as described in the centre of the mapped area are
present with the notable exception being the volcaniclastics, however,
if these were somewhat less altered they would probably be clays in
this areca. Bedding orientations are still steeply northern dipping
suggesting 2 continuity along strike.

Qutcrop of the host sequence is massive and stockworked with no
dominant orientation of vein sets other than the shallowly north
dipping tension veins. The hanging wall sediments/lapilli tuffs have a
spaced cleavage which dips steeply south-west to west-south-west.
The lapilli tuff/sediment and sediment/volcaniclastic contacts from
east to west do not run in straight lines. This suggests that there may
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be minor sinistral movement, possibly with a vertical component,
along a number of planes. No discrete faulting capable of explaining
such movement is seen in outcrop although minor to significant
shear/breccia zones have been logged in core. However, these shears
are disorientated in the core so their significance is debatable. One
point of significance is that most haematite veins in the hanging wall
sequence are sub-vertical and generally north-south trending.

An alternative interpretation, suggested by the form of the cliffs along
the upper part of the volcaniclastic/vitric tuff package, 1s to have an
east-north-east trending sub-vertical sinistral shear to the north of the
cliff-face. This interpretation is supported by a major zone of shearing
in GP-90-4 and a much lesser zone in GP-90-16 but not by the
cleavage.

Mineralisation

With regards to the genesis of the gold, two polished sections were
made from the highest grade intersection (10.0m - 11.0m, GP-90-10).
Sample 10/4 is from 10.70m - 10.80m and sample 10/5 from 10.20m -
10.30m, both from GP-90-10 (see Table 2). These were analysed by
Dave Huston at the University of Tasmania (see appendix D).

He concluded that the sulphides (pyrite > chalcopyrite with minor
covellite and/or chalcocite) form the mairix to a brecciated quartz
phenocryst rich veolcaniclastic. Gold as electrum is associated with
chalcopyrite masses and with chalcopyrite in fractured pyrite.
Supergene processes may have enriched the gold by around 30%
inferring a primary grade of around 20 g/t for this zone in GP-90-10.

Lead Isotope Analysis

Five samples of visible galena were submitted to SIROTOPE to
determine the Pb isotope ratios (see Table 1). Preliminary results
indicate the galena to be Cambrian in age. Since the galena is
associated with patchy carbonate + silica alteration and cross-cutting
carbonate + quartz  veins, this  effectively  constrains
alteration/mineralisation as Cambrian also. The epigenetic stockwork
style of veining and the Cambrian age suggest that intrusives
associated with the quartz plagioclase biotite lavas may have been
responsible for the mineralisation. Leaman (see 1989-50 annual
report) interprets regional gravity and magnetic data to infer that there
is a major north-south intrusive spline cut by a major east-west
trending basal structure. This is possibly an intrusive related to the
felsic lavas, though leaman interprets it to be part of the Beulah
(granodiorite) Granite.

The Cambrian age for the mineralisation is encouraging with the
possibility that the mineralisation continues at depth in the sub-vertical
volcaniclastic/lithic crystal tuffs, taffaceous siltstones and vitric tuffs.
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6.0 EXPLORATION HISTORY

Asarco's initial programme was one of regional stream sediment sampling (two
samples per km?2) and reconnaissance mapping. Essentially all current prospccts were
discovered from this stream sampling.

CRAE entered into a joint venture with Asarco in 1976 and inidated ground surveys
to assess the targets generated through Asarco's stream sampling programme. These
surveys included gridding, geological mapping, soil and rock chip sampling and
geophysical surveying (gradient array IP, dipole dipole IP, magnetics, self potential
and VLF-EM) on the Lake Barrington, Promised Land, Staverton, Cethana (East and
West), Gog Range and Cethana Picnic Ground prospects. Encouraging results led to
detailed work to be conducted on the Lake Barringion, Cethana (East and West),
Staverton and Gog Range grids. These surveys included detailed dipole-dipole IP,
Genie EM, PEM, UTEM and helicopter borne EM (Dighem), results of which led to
the dritling of 18 holes; 16 diamond and two percussion. Thirteen of the holes were
drilled on the Cethana Prospect with seven situated at Cethana West and the
remainder at Cethana East. The majority of holes intersected low grade lead-zinc
mineralisation (1-2%) within pyritic altered volcanics and tuffaceous sediments. Best
results are as follows:

Cethana West Hole DD 77CC1 786-790 = 0.4m
@ 8.3% Zn + 0.2% Pb

Cethang East Hole DD 77CC5 37.8-38.6 = 1.0m
@ 39%Zn+08%Pb+12% Cu
+ 185 ppm Ag + 0.5 g/t Au

encouraging pyritic copper mineralisation with some gold and silver credits within
siliceous and chlorite/sericite altered volcanics and volcaniclastics. Best results are as
follows:

DD80OLB1 1794 - 179.5 = 0.10m @ 14% Cu, 0.75% Pb, 0.55% Zn,

0.18m @ 9.1% Cu, 52 g/t Ag
15.85m @ 1.2% Cu, 12 g/t Ag
1.15m @ 1.6% Cu, 18 g/t Ag

DDS2LB3 1408 - 140.98
156.5 - 172.45
207.85 - 209.00

DD331LB4 48.0 - 49.0
2258 - 226.3

1.00m @ 1.9% Cu, 5 g/t Ag
0.50m @ 4.8% Cu, 36 g/t Ag, 3.2 gt Au

A Mise a la Masse anomaly and nearly coincident IP and strong Cu soil anomaly were
not tested by any of these holes.

A percussion hole designed to test coincident geochemical/geophysical responses on
the Staverton grid intersected highly altered pyritic quartz sericite schists with minor
but significant base metal mineralisation. Results for this hole are as follows:

24m @ 0.9% Pb, 0.5% Zn, 10 g/t Ag
6m @ 1.3% Pb, 1.0% Zn, 14 g/t Ag

PD 83 SPI 20 - 44
incl. 28 - 34

It should be noted that little gold assaying was undertaken until extremely late in the
peried of tenure when an attempt was made to broadly assess the licence for fine
grained volcanogenic gold deposits. Bulk Cyanide Leach sampling techniques in
conjunction with standard stream sediment sampling surveys were implemented
sparsely across the tenement.

' All four diamond holes drilled on the Lake Barrington prospect encountered

TRMISH4G
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Significant results were returned, however, no detailed investigations were instigated
to confirm and quantify the occurrences. In particular, no detailed follow up of the
Gog Range gold/tungsten panned concentrate sample - pew the Fire Tower Prospect

was undertaken. oW

Some minor core re-assaying for gold was conducted very late in the period, returning
values to 1 g/t Au over 1 metre. However in general only samples which contained
visible lead-zinc mineralisation were assayed and not zones with abundant pyrite. All
four Lake Barrington drill holes were assayed for gold.
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WORK CONDUCTED 12 MONTHS TO JULY 1992,

7.1

7.2

7.3

Introduction

The EL 10/88, previously held under a joint venture arrangement between
Plutonic Operations Ltd and Noranda Pty Lid, became wholly owned and
operated by Plutonic Operations Ltd in March 1992,

Much of the year was occupied with the transferral of ownership. Since then
work has involved the following:

Review of Previous Work

A thorough review of all previous work by Asarco, CRAE and Noranda has
been undertaken. This has involved a review of all geophysical data,
presented as Appendix A, as well as reconnaissance checking of previous
gridding, mapping and geochemistry.

The geophysical review has identified ten potential doll targets at both
Cethana East and West based largely on the IP and geochemical surveys
conducted by CRAE and Noranda. Brief reconnaissance mapping has
indicated that some of the targets be downgraded on the basis of geology,
however others appear worthy of further attention.

Two holes are proposed for the Staverton prospect, again based upon IP and
geochem. This prospect is particularly interest.

A number of points other than drill targets have come out of the geophysical
surveys. These can be surmmarised as follows:

- Lack of ground magnetics for Staverton and Cethana West and
inadequate coverage of the Cethana East and Lake Barrington grids.

- Lack of correlation of co-ordinates used by previous surveys. It would
appear that as many as three numbering systems were used on Cethana

grids.

- A lack of consideration for the effect of topography on the location of
IP anomalies.

The geological and geochemical reviews are ongoing activities, however, so
far they have revealed that some previous mapping was of a relatively high
standard whilst other areas require more detailed mapping.

Mapping - Fire Tower prospect, Gog Range

Mapping at 1:500 of the Fire Tower prospect has been completed in
conjunction with the re-logging of the 17 short diamond drill holes drilled by
the Noranda/Plutonic Y. V. The logs are yet to be entered into Plutonic's Log IT
computerised logging system and will appear in the 1992-93 annual report.
Re-logging essentially concurs with previous logging but involved the
definition of discrete lithologic units. The mapping is presented as plan 706-1
and is discussed in Section 5.3.2. Prospect Geology, Gog Range.

The mapping and re-logging indicates that the gold as hosted with
volcaniclastics/lithic crystal tuffs and, to a lesser degree, tuffaceous siltstones
and vitric tuffs overlying and derived from quartz-plagioclase-bietite lavas
and felsic crystal _+ vitric tuffs.
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Pb Isotopes - Fire Tower prospect, Gog Range

Five samples of visible galena from diamond drill core were submitted to
SIROTOPE for Pb isotope analysis. Sample locations are presented in Tablc 1
with preliminary sample results in appendix B,

Pb isotopic ratios indicate a Cambrian age for this galena mineralisation. The
implications of this age are discussed in Section 5.3.2 Prospect Geology, Gog
Range.

TABLE 1

Sample Locations of Pb Isotope Samples

Pb 1 GP—-90-1 | 6.45m — 6.50m |immwide galena/carbonate cross—cutting veins.

Pb2 GP-90-1 | 3.06m — 3.10m |fine galena filled irreqular fraciures asscdlated
with patchy silicification.

Pb3 GP--90-10 [ 15.42m — 15.45m |cross—cutling quartz—carbonate—galena veins.
Pb 4 GP-90-10 117.50m ~ 17.55m |galena as irregular clots in carbonate autobyecciation.

Pb5 GP-40-5 |29.85m — 29.30m |galena associated with carbonate veining and diffuse
carbonate alteration.
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Petrology - Fire Tower Prospect, Gog Range

C68019

A total of 12 samples were submitted for petrological analysis. 10 of these
were submitted for plain thin sectioning with the other two cut as polished
sections. Sample locations are described in Table 2.

The geology, incorporating these two sets of petrologicat analysis is described
in Section 5.3.2 Prospect Geology, Gog Range, however, in summary, the
gold is associated with chalcopyrite and pyrite in brecciated volcaniclastics,
lithic crystal tuffs and to a lesser degree, tuffaceous siltstones and vitric tuffs
derived from felsic lavas and crystal + lithic tuffs identical to those which
outcrop to the south of the host rocks.

TABLE 2

Sample Locations for Thin Section — Fire Tower Prospect

N
23
2
5/
1441
3B8
a8
2/2
17/4
15/5
10/4 {polished TS)

10/5 {polished TS)

GP-80--1, 13.00m — 19.10m
GP-80-2, 15.85m — 15.70m
GP—-90—2, 13.25m — 13.35m
GP—-890-5, 13.45m — 13.55m
GP—-80—14, 31.80m — 32.00m

seeo plan 706—1

see plan 706—1

GP—-90-2, 2.90m — 3.00m

GP—-90-17,21.20m - 21.40m
GP—-S0-15, 28.10m — 28.20m
GP—-90—-10, 10.70m ~ 10.80m

GPF—-80-10, 10.20m — 10.30m

4.85 git
0.06 gft
0.50 git
<0.008 git
<0.008 gft
undetermined
undetermined
0.28 git
1.37 g/t
<(0.008 g/t
30.0 ght

30091

volcaniclastic/lithic crystal tuff
lithic crystal tulf

lithic crystal tuff

tuffacsous siltstone
guarz—plag—bictite phyric lava
plag—quartz phyric vitric crystal tuff
quartz—plag-biatite phyric lava
to be described

voleaniclastic sandstone
volcanictasticAithic arystal wuff
volcaniclastic

volcaniglastic -
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APPENDIX A

A drilling proposal over Cethana West grid, Cethana East grid

and Staverton prospect based on results of past geophysical surveys.

Papken Zarzavatjian
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EXPLORATION LICENCE

NO., 10/88

A DRILLING PROPOSAL
CETHANA EAST GRID

BASED ON RESULTS OF

GOWRIE PARK

OVER CETHANA WEST GRID,
AND STAVERTON PROSPECT

PAST GEOCPHYSICAL SURVEYS

PAPKEN A. ZARZAVATJIAN
MAY-JUNE, 1592



CONTEMNTS

INTRODLITTION
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It a report entitled "Am Appraizal of Fazt Geo

Surveys i Cethara EL(1R/748) and in partes of Sheffi

Tazmarmia", dated Jaruary-February 1922, I reviswed
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ELIN/EE Gowris Park
Frogreszs Report on Exzloration Activity
Fugust 1989 ko July 1370 =3

EL10/28 Gowrie Park
Frograes:s Remort o Exeloaraticn Aostivi ty
August . 1990 to July 13991 : 2&
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tozt drillirg zubsurface targeks. Proposed Folzz wibth
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§HLEEE Resultz
Thiz commtourimg of the IF survey Fesulis bv t TUP VY
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4--hirborne Elsctromagnetic/Magnetic Survey:
Grownd Transient Electromagnetic Survey
Betlh of the=ze surveyes were dorne before the periocd wiltiy whichk
fhe Sragert reviaw 1 concarmsed.
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For the purpozse of thiz appraizal, I heve reviewsad botk
surveys in greater detail. In the case of Cethana East and

=
Lethana West grids. I have included in thiz rescrt & glan (Figure
25, page 14) that illustratez the locations of the electro-
maarmetic and erbarmced asraom etic aromalizs relative to Dotk of
theze grids. For further & zzion about the airboene work, tine
veader iz referred to L iorn entitlzad "Alrborme Elsctro-

‘magﬂeti:fMagnetic Suirveay ¥iothe chapter concarsing the Cetbhans
West grid,
A UTEN murvey wasz rently comelaetesd
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Introduction
I my reveiw remort of Januarv-February .

two areas oy thiz arid which I felt were inte it
regyire further work, One area 12 represented on plan Toe3 e
200 by the 1Smv/v chargeakility conbour ciosu
e &f limes 7O0E amd S00E (=
i The raview repoe-t), and iz latb
report. The secornd area iz rnobs

Ffarred o Aere

RN AT

squerntly covered

WeErE =i

i Survay 1 19901951 Lhat enployved tile dipole-

i {itam Ta. haqa 14 i ftlhe 1329 revisw ramart). T
I ir Lhe survey are:—~ 3I00E. - 5 P Tw|

11 1 2o & i this recoritt. & 3

o .

the locabtioms of the

Ganeral Discuszion
R T
sy

Yimes lave beasn

L
ing raad thhat

irvey g Urmorhmioeos”

= ™
watez falling w1+h¢ﬁ the ange uF 4JDJN o
. gole toe Firkmd ary plam that iilustrates clesarly
i = of fthe old "morthings" and "sowuthimpgs" grid
Witk the laber "nmrthings" crly Srid. It becamse neceszary Tor me
to yse the position of "road" marked on sucrvey proafilez amd on
various planz to defirne amaomaly locationz that were racordsd in

In the Augush 1920 IF syurvey., same limes.

S.3. limgs JO0E bo
FU0E, carry the "morthing" deszsigmatad coordinats syszgtem, but the
adijomimimg grous carry a differsarnt "zoubhing” labal.

sure 2 shows that orn lins &O0E an urmmarhk-
it o be PD 234007, i= =shown Lo be

from khe hearest tick on the survey line.
garz rext to the tick along thizs lime andg
value iz sither a round huwjred= or Py -
Fiaps. & i Fhdms Himg. Irn report 23 this btwle's collar is
Jivean as ) g this position iz rot --mpatlb*e with

that shown T Tl S of report 26, irrespechtive of wheth&r




the mearest tick iz a hundreds ar a Fiftiss mortlima.

Az a result of above uncertainties I wasted considerable
time in a Ltrial and error exercize in amn attempt o find and
ezhablizh a reference sysztem commorn to all the imfosrmation we
warh to u=se.
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Ir fizure . mage 14, I mave prezerntsd the poziticms of
Digivem anomalies and the enbarncad aeromaarnetic amcmalies over
Cetiyamna We=t., Cethama East arnd Gowrie Park gridzs. . The latier grid
iz the eastward cosmtirvation of the Cetlharna BEast grid. The sosi-
tiom=s of the Dighem anomalisz are approximate im relastion o the
grids shown i Figure 25 arnd hence carmmnoh be reliably correlates
with the UWTEM aromaliez on the ground. The gemeral uncorfisrned
obzervation Fowever, is hthat only the followirg two aromaliez
miabh have correseonding chargeabilibty aromaly expressicnzs: -
armomaly J0=0 might be ralated to CHAR.CWZ and aromaly 23xF migish
be related Lo CHAR.OWLL

811 the electromagnetic aromnalias within ke limits of the
two Cetharma arids have besn irterpreted Ly Dighlern Limited as

"mrababla line sowurces”. "Line source” refars Lo sower,
taelephote, gire or fence. The only exception iz

iz areom
(mear lime ZOUZO0E, Cetharnsa Eazst) which iz classifised asz

Cnd ] 1 T Y P A ')

The geheral aseromagrebisc pickhure of ke Cathana West
area iz rather featurelesz apart from a conspicunuz anom
AMAaLb, CWl, Lrat dominates the westerr end of Lihe grid, w
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E30E. Thi= an active area and contains several targets proposs=d
For test drilliims.

Ary fubure work im the area of anomaly AMAG.CW2 armd for
nat by

- . anywWwhizre withis Cethara West atd Cetlana Eazht grids,
ol e corducted at oa maximum 100 metrezs lirne spacing.

Faze 12 in Linas
i 11 1978
= JERiES
aurnd s 2a).

b

The above discu
zouraea of amomaly OH
ized morme of linmited daptk axtent: it ha

AR.CHI appears to e & thirnm., weakly mineral-

= _ iblea krnown length
=f 400 metres and itz best development iz on lime 7008 haetwesn
430N znd ATGON. Actually. at thiz location, the aromaly becomes
coneEnicunus anodah For one to f2uzpect that 1t miabt reprassent 2
Mol Wikl armomaly CHARLDCKHZ (discuwssed below) or that it i=s in
fazt a part of fkhe lattzr aromaly. '
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because the survey limes did not extend far emouglh south.

ztage follow-up =urvey i 1930, anomaly CHAR. CWEZ

In the firzt =
was parhtly recorded aver limes J00E and 1100E. In the second
zstage follow-us thess two lines were extended Ffurbtier soubiy o
register fFully its prezance. :

Cin Liree 1100E., armomaly CHAR.CWD i= rather broad, about 350
metirez wide (S9005-T2305). It i= a comgples zone Aanc repraesents a
Mulfi-source ta Thers i= some indication that the =sources
brave morth flso: 1t attains it=s besh develaosment on This
Il irme '

G T i 7 armmaly CHAR.CWZ

-z monziderably

corshd “z2 hargat., alil
sinsle alsc be considars
P it may e of 1i

L R - - LR T L - - | -
e e appasars Lo mavae
arymnm loas Tome b Ty wieel ]
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wlWNL e T TIE EL

CaWE vy LA

1oy o

ST LY

=S AN LT

SO TERE

- T g m [E—
S EO RFEEa

A=} L

rvds From lime 3002 to
make up thi= Torne bhave
L WOOE and 1100E i+
= at mv=! and 2
roe of limited dactl
4=

Rine anomaly catiherm

[
811 of the ano
zigraturaes. On 7
to perhaps thres reading
thum mointing to & =zou
aver 1lirmes J00E and SQGE

rrative irmtergretation of CHAR.CWS iz
sicn of two dizcrete zorne=z inmstes
appear az one ToRe becavses of Ltheir =patial
ip o sachk ckler. In 2hiz altermsbi
ore Tone 13 +
£

Ar alt

eresent an limes I00E and SO0E a 2 WeEak
sigmature sxternding from m=l to m=é. It Soss nobt aposar to sheike
Far anougdlh 2ast to resach lime 700E. The other —ons zharts at line
SOOE immediately adjiacernt to armd morth of the first zone and
shtikes 2astward acrozs limes  700E o 11040E. Om idirme SO0E ik is
fiad =" M 22 omvS v readiog

ehred a2t AES0N-4700N amd 1w represertsad Dv ki ;
' 135 rFepresanted Dy two resadings.
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atvd oRn. lirne 900E by Tthree readingz. O limse 1100E it i=s defined
by the 21 mvsv value akt m=l centered at 4801085-48508, The =ource
of thiz second anomaly zone iz a wsak chargable horizon. of
limited depth extanil.

aal and UT-; (Bppendi _)1mum

i alizz gre clasely azsao-
ciates witvh the CHAR.CW3 trend. Hole LI e |
]l B )

3 o lime PI00E was
;

1
= =
dArilisd Lo investigate amomalouz soil lead valuas ovar S00 oem
(elair Tazk 3087, reeport 7) bubk tlhe resultszs ware ssgative.

Tiree AOGE, at 44810M was crilled amd

cf 13W pyrite (plan Taszh 2163, repmrt
La, PR E84-C0F. i= =lown kb

SO0E amd 7ORE.
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LOE&E-CLLE om lime T700E,. at ZOS  wasz alzo
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TS ST

wmmaly CHARL.CDWS cam ea=zily he bthe exprezssicen of a ma jor
contact. bt a2t the zame Lime it may well Sbe the lu-u— of an

a
sooroinis zuishicde deposit.,

It iz mot poszible bo comment amy furtiher abeat t
2ars omly on the lazt linms covered in the LU

Y vay caveraze on the other limez Tto the a2a t
extand far aenougl porth Lo determine its presercs.

racability profiles of thae 1976 IF gradi
timze furthasr west aive sliagktly =sisvatad -
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CBurvey coveraoe on the other limes Eo ke east do mot sxbend

ward exterzion over neighbouring lines. Howsver, swuch responsezs are
ot adequats enough to be accepted as a valid evidsance F
westward =xternsion of anomaly CHAR. CWE.

Geockemical ard qeonhysi
zral notakle arnd in =omna
Fat o are woarth FuFihEF_iHVEEh'

It iz Adifficualy ko =
from inTormation provided Sy
b= Enuth from oblher zources
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Conclusions and Recommendationg

g resd to preq

1-=~There iz a preszss

illustrates the varicus coordinate - t =

ard Noranda'=s exploration periods in the past. The biggssth
Cadvantage of havimg suck a mas iz that musk valuable time will b=
saved whan Wwe corraelate new information with previowuzs Sata. It
car also bs wsed to confirm that corrslations héiweer Dasht IUurvey
resulits hava'bEEH dorie without errars: bt most of 211 it will
corsiderakbly =imel 1Fv the waork of the intesreretar.

2= *Hr baziz of IF surveys conducted in 1990-13%1, four
Chargeability Tones are defined i the Cethama West arid arsa. In
additiom, a weak arcomaly (CHAR.CWS) appears on the westsromost

¢
line zurveyead smd =0 it iz uncertain ifF it corntinuss Furtie

ezl rortly o dafarm e its Fresenca.




Althougl there iz no concrete evidence to zupport it, there
iz a reasonable poasszibility that the chargeability trend CHARLCED
rmapped in bthe Cethana East area is the eastward comtinuation of
the Cetharna West CHAR.CWZ2 aromaly ard bthus represzertzs a major

Cmineralizad belt about two kilometre:z lone and possibly even

lomger (Figure 1), Fubure surveys must Se conducted by extending
previously swveved lines far smouvan south to determicme whether

thiz pozzibility iz real.

DHAR,CWZ proves to be a
Clmole-dipole BUrvays are

arid wenteryn strike axten

im Ehe

2 oho defFime bokkl 1=

in
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DRIt e =
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S OLiE L &Y

caotmists of

armomaly

<

Zoabove) .

FONE ghow @i H 1
Wit SHAR, o what appears to be & rart of CHARLCOWI {(see itam

Y
¥ khiz khale and are P
1

ALL the other holes did nob intersesct mimeralization worihy
= : ’
=

S——-Chargsability =zorme CHOR.CWZ iz by far Lkhe most mros

pach ive
area for futurse drillimg. The recommended holess for bhiz zons are

listed im Table 1. zage 13.

ed must be cazed by =loh
Bile in the future to do

14
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10--All future =urveys over any part of Cethana West grid shouwld
be condusted at & max<imun 100 metra=s line spracing. This iz

spaczially relavamt in the area of arnomaly AMAG.CKW1  where survey
moverage should include the limes wup to 100E and parbapz more
limes evarn furitier wesh,

bles to prepare a computer flob of the IR zurvey
ime IU0E ard to take into comsidaerabic o
zhapad topograpty onm bhe positiorns of the

Chargsabi liby amommnl des,
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Anomaly

CHAR.CW3

CHAR.CW4

CHAR.CW5

CHAR.CW3

CHAR.CWH1

CHAR.CWw2

CHAR.Cw2

Line No.

300E

300E

300E

500E

700E

900E

1100E

TABLE 1

PROPOSED DRILL HOLES CETHANA WEST

Anomaly
GCo—ord

4675N

4750N—4825N

4925N

4625N—4675N

4450N—4500N

4750S—49505

49505 - 52505

Priority Hole Collar Inclination
Co—ord (Degrees)

low

moderate

low

?moderate

moderate

high

high
high
high
high

4690N

4840N

4970N

4700N

4515N

47955

48905
49608
50508
51105

60

60

60

50

50

60

60
60
60
60

8068635

Depth
(m)

100

180

100

150

250 max

150

200
200
200
200
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iorme The first olne i= a weak but
; ! at 300LE. The zecond one 1z al=z
cad =igrature amd iz a2t itz zhallowast at 3250

l.

v lime Z0400E. #he 17T agaradient =uarvay i zterad & lac
chHargeability Rish colmcidimm with a PEEi“*IVlfy ot the
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Area of Lines Z1700E. Z1800E.Z2200E

atidd well Jefimed charseabiliity amomaly iz
F hie=ze limes. Albthough thurw iz a lack of
over & Zectior 400 m Topma im The csnbra
mowdad by lirmez ZI200E as SE2HAE, armomaly
mack of the swurveyed lives oive the distimch
ara the swpressiamnz of ths =zZsone
&% @romal CHARLCEL. At both iths
vz J1 amelitudes arnd well Sefirmed
=il at Lt most likely conibiimaas
2t ]y zitior.

pola-g ik vay Fecordsd orly & Dart oo

T owar condusnted ovear the followims i 1

ZLTO0E, Z21T7S0E aed ZIS00E. The shorters 20 metre

1 a3 =] for thiz =zurvey provided greater rezcluti

bt less deskl permetratiorn Rharn Blhe  1990-19310 zurvey. Faz
greater rezsolotion permitited She identification af a mimar zewoe-
maly B. related 2o kise maior amomaly A (the fws feasure:z ara
labellad CHARL.CEL imn the cCuryaent reporbtld.
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The thv- maw lines 22Z200E. ZZ400E and ZZ2E00E ares
coverad by th IFN~-1991 survay omly. The patisgrns recorded aver
theze lines alsa =armit iderntification of a minor =igmatlure
imtimately related to the majocr Ffeature whickh corstitutaz the
bulk of arnomaly CHARLCEL. I have taken the minor sigraturs om
the=ze limss to he eguivalent Lo anomaly B armd the major Feature
to te tha esuivalent of anonaly &. I bave alsc marked them as
mucit of bine psewdo~sactionzs of theze limes.
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Sricd"{(fFigure 25, EFagz 14).
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=ufficiant to ivezbigahbe the merits of fthe recard
arncmaly. Sbhviously, 1T % e bottome v zulpkid

mazt comtimue wntil it erncounter= a reasornabkle zechtion of barream
A,

Ci i
i
L

-
L)
kY
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grill bole at 2354585,
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Time Z0200E, at 34005-25503

lime 202042, at ZZT0S-33505

Time ZUS0CE, =zt 29S0E-23000%5
Z-=-1r 1390-1391 disolae-dipole ZUrvey, & major. well defiimed.
medium (o kigh amplitude chargeability zome CHAR.SEL was T
over each af the surveyved lipes from lime SL790E to Linme ZZEQAAD
irmclsive. A 20 metre dicole =zpread was wssd For bine survey.
Hl%kougin there is a 400 mehre saction in the centrae of thiz ares
wivare IF survey ooverage 1z lackima. bl zdimiiar anomaly chorac-
terzticz orn gll fthe lines strongly suggsezh that the recorded
asmomaliss are the exprazszions of e same charasable horizon{=s) .
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TABLE 1

CETHANA WEST ANL: CETHANA EAST GRIDS

Referamcae: ~CRAE raportzs 3.4, and 7
-Depth .Incliﬁation y Azimutk (1)
m) {dearees)

Hole
Numbey
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THIN SECTION SUMMARY REPORT, GOG RANGE
E NUMBER: -~
SAMPLE NU 3/1 NES0TS

THIN SECTION SUMMARY:

This is an intensely altered volcaniclastic or lithic crystal tuff
composed of fragments of devitrified and recrystallized felsic, formerly
glassy lava, often with phenocrysts of quartz, and probably fragments of
crystal tuffs (as judged by the common quartz angular crystal fragments).
The fragments are strongly sericitized, and overprinted by messy brown
calcite. Severai veinlets of poiycrystalline quartz cut the rock, and more
than half the thin section is composed of an aggregate of relatively
fine-grained pyrite and calcite overprinting a silicified and recrystallized
matrix. There is no way the structure observed in this core is fiammae, as
the sample probably formed from a mass flow off felsic glassy lava and
tuffs, and is therefore likely to be voicaniclastic.

SAMPLE NUMBER: 2/3

THIN SECTION SUMMARY:

This is a quite strongly sericite+calcite-altered lithic crystal tuff,
with abundant 1-5mm sized fragments of devitrified feisic lava, and less
abundant detrital(?) quartz phenocrysts in a very fine-grained and uniform
matrix pervaded by smali veinlets of quartz and calcite that give it a
brecciated appearance. The matrix was probably feisic vitric ash that has
devitrified. The rock is probably what the previous sample looked like
before it was near 'terminally altered'.

SAMPLE NUMBER: 2/1

THIN SECTION SUMMARY:

This sample is petrographically almost identical to sample 2/3, being
a lithic crystal tuff with a devitrified vitric ash matrix. It is cut by
intersecting veiniets of quartz and quartz and calcite, and a single larger
vein of polycrystalline quartz and hematite. The fatter seems unlikely to
have derived via oxidation of pyrite, as typical pyrite shapes are not
present; it may rather have formed originally as hematite, or possibly as
magnetite that has oxidized to hematite.



SAMPLE NUMBER: 5/1 068679

THIN SECTION SUMMARY:
This is a volcanogenic shaley siltstone . Detrital quartz grains are

common and quite angular, and lithic clasts composed mainly of devitrified
felsic glassy lava are also common. The entire rock is pervaded by very
fine-grained, paraliel sericite streaks that are much more abundant and
closely spaced in the finer-grained beds. Weak calcite overprinting and
calcite veining is present. This is a tuffaceous sediment derived from
glassy quartz-phyric felsic lavas and tuffs. The darker beds in the core
are simply less sericitized than the paler-coloured beds, despite the fact
that their detrital component and mairix seem to have been basically the

same,

ADDITIONAL COMMENTS

Epiclastic should be used only for rocks where it is clear that the voicanic
particies in any particular rock were liberated by weathering processes,
not by primary volcanic processes. In terrains such as the Mount Read
Volcanics, or modern volecanic chains such as island arcs, most clastic
material of volcanic origin is either hyaloclasts (glassy fragments spalled
off flows), bombs, autoclastic brecciation debris, and crystal debris. In
all these cases, rocks composed of such material should not be referred to
as epiclastic, since the clasts/fragments/particles were not liberated by
weathering, but by primary explosive volcanic processes. In this
framework, the rocks described above in all instances are volcaniclastic
sediments or lithic crystal tuffs; | don't believe itis generally possible to
choose between these alternatives in such altered rocks, and the
implications are little different anyway.

The rocks are generally rather more altered than typical of regional
metamorphic degradation of felsic volcanics, implying local hydrothermal
alteration. Particulary samples 3/1, 2/3, 2/1 show quite strong
silica-sericite-calcite alteration, and vitric tuff 3B6 may be
silica-aitered. My feeling is that these rocks represent lithologies
expected in the vicinity of a felsic lava dome that is composed of
quenching glassy rhyolitic lavas and shallow intrusives that provide
hyaloclastitic debris and crystal debris to mass flows and slides that
move under gravity off the dome to accumulate as unsorted volcaniclastic
debris. To decide whether these rocks are dominantly volcaniciastic
sediments, or primary tuffs is very difficult even in much less altered
rocks than these, but the implications of either suggested origin are little

different,



-

SAMPLE NUMBER: 2/2 068680

THIN SECTION SUMMARY:

This is a coarse-grained volcanogenic, fairly poorly-sorted sandstone
composed almost totally of detrital blocky albitized plagioclase
phenocrysts and quartz phenocryst fragments that vary from subrounded to
subhedral. The average grainsize is around 1mm, and the rock is completely
framework-supported, probably because of extensive pressure solution and
elimination of the small amount of matrix that was originally present.
Secondary quartz commonly occurs in interstitial areas along some grain
boundaries, and veinlets of quartz are not uncommon. A 1cm-wide veinlet
composed of prismatic narrow barite(?) crystals intergrown with hematite
cuts this rock. At least some of the hematite has probably derived via
oxidation in situ of pyrite.

SAMPLE NUMBER: 17/4

THIN SECTION SUMMARY:
This is a coarse-grained volcaniclastic sandstone derived entirely

from quartz-phyric glassy rhyolitic lavas and tuffs. It is composed of
about equal proportions of quartz phenocrysts and quartz phenocryst
fragments, and angular fragments of devitrified and recrystallized
formerly glassy felsic lavas. The matrix of this sample was probabiy
felsic vitric ash, and it has also devitrified and recrystallized, making it
difficult to locate the margins of many lithic fragments against the
matrix. The rock is strongly overprinted by calcite, and has occasional
polycrystalline quartz veinlets.

SAMPLE NUMBER: 15/5

THIN SECTION SUMMARY:
This sample is slightly better preserved texturally than many of the

others, and is either an volcaniclastic derived from quartz+
plagioclase-phyric glassy felsic lavas, or a lithic crystal tuff with a
recrystallized formerly vitric ash matrix. One difference from the
foregoing samples is the presence of totally sencitized plagioclase
phenocrysts in some of the lithic fragmentss in this rock. The matrix of
this sample is probably recrystallized and silica-altered vitric ash, and in
places it is quite strongly sericitized. There are no quartz veinlets
through this sample, but except for these few trivial differences, | can see



SAMPLE NUMBER: 14/1 068081

THIN SECTION SUMMARY:

This is a texturally well-preserved quartz+plagioclase+ biotite-
phyric felsic lava, with not uncommon well-formed zircon
microphenocrysts. The groundmass was probably largely glassy and is now
a sugary even-grained and anhedral quartzo-feldspathic mosaic. The
greenish 'fragments’ in the rock are difficult to identify. In this section,
one patch seems to be an aggregate of totally sericitized plagioclase
phenocrysts, in which case it represents a small cognate inclusion
probably plucked from the magma chamber wall or conduit during passage
to eruption. The other patch of (probable) green stuff in this rock is also a
dense and exiremely fine-grained sericitic intergrowth, probably after a
glassy fragment of the margin of this flow, incorporated into the flow by
overturning during eruption. This sample shows weak to moderate calcite
overprinting and minor veining.

SAMPLE NUMBER: 3B6

THIN SECTION SUMMARY:

This is a sparsely plagioclase+quartz-phyric vitric crystal tuff, with
wavy banding of the devitrified and recrystallized formerly glassy
groundmass suggesting the probable former presence of flatiened pumice
fragments. The plagioclase phenocrysts are albitized, and a few
3-emm-wide lithic fragments of recrystallized vitric tuff or obsidian are
present. The greenish patches are strongly sericitized areas of the rock,
probably formerly glassy lithic fragments, as based on experience rather
than being obvious from this particular section. The rock may be
somewhat silica-altered, since there is an abundance of plagioclase-free
sugary polycrystalline silica throughout the groundmass.

SAMPLE NUMBER: 2.8

THIN SECTION SUMMARY:

This rock is a strongly quartz+plagiociase+biotite-phyric formerly
glassy rhyolitic lava, with a quantzo-feldspathic even-textured
groundmass derived from recrystallization of original glass. The rock is
identical to sample 14/1, with the proviso that the quanz phenocrysts are
slightly larger and more abundant in this rock than 14/1.
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Introduction

Two samples from a Plutonic Resources gold prospect in northwest Tasmania were examined
to: (1) determine the mineralogy of gold, (2) assess the style of mineralization, and (3) assess
the effects of supergene enrichment on gold grades. The two samples provided, samples 10/4
and 10/5, came from a drill core interval that assayed 30 g/t over 1 meter. The samples
exhibited strong oxidation of sulfide minerals to iron oxides owing to weathering.

Hand specimen descriptions

Both samples displayed evidence of an epigenetic origin for the sulfide mineralization. In
sample 10/4, the mineralization occurs as infill around 2-5 cm, angular blocks of sericitized
volcanic rocks. In sample 10/5 the mincralization occurs as a probable vein throngh the same
rock type. Both samples were oxidized, and this oxidation penetrated into blocks of sericitized
volcanic rock, leaving an unoxidized core. The volcanic rock contains cominon quartz eyes that

are visible in hand specimen.
Mineralogy and alteration of the wall rock

In thin section the wall rocks 1o the vein or the breccia consist of 0.2-2 mm quartz and feldspar
phenocrysts in a sericite-quartz groundmass. The feldspar phenocrysts are commonly dusted
by sericite, and may be strongly sericitized. The phenocrysts are generally angular and lack
resorption textures, which suggests that the rock has a volcaniclastic origin.

Mineralogy of the sulfide veins

The sulfide veins/breccia fill consists dominantly of pyrite with lesser quariz and chalcopyrite.
Trace sulfide minerals observed include iron-poor sphalerite, galena, pyrrhotite and
bismuthinite(?). Electrum and barite also occur as trace minerals. The sulfides are moderately
to strongly oxidized to iron hydroxides and/or supergene copper minerals.

Paragenetically, pyrite and quartz were introduced at the time of wall rock brecciation. The
pyrite was then fractured, and the fractures were infilled with chalcopyrite and electrum. This
infilling may have resulted from primary introduction or from remobulization of pre-existing
minerals. Quartz and possibly barite were also introduced at this time. The quanz in the
samples is strongly undulose and fiber quartz is present, which suggests that this assemblage
was strained during or after mineralization.

The sulfide minerals werc oxidized later during weathering to form mainly goethite and
lepidocrocite. Chalcopyrite altered to chalcocite and/or covellite prior to forming iron
hydroxides. Lepidocrocite commonly was the first iron hydroxide to form (particularly after
chalcopyrite), and it is commonly replaced by goethite. The latest oxidation product is
botryoidal goethite which forms the rims to open vugs.

Sample 10/4 seems 1o be less oxidized than sample 10/5. In sample 10/4 covellite is the most
common supergene copper mineral, supergene pyrite occurs in late stage veins, and hypogene
pyrite is not extensively altered. Conversely, in sample 10/5 chalcocite is the most common
supergene copper mineral, supergene pyrite 1s not present, and hypogeune pyrite is extensively
replaced by iron hydroxides.

Mineralogy of gold

Electrum is a ubiquitous trace mineral within the sulfide-rich zones in both samples. It has both
a4 hypogene occurrence, and a supergene occurrence. In the hypogene occurrence electrum
occurs with chalcopyrite as veinlets in the fractured pyrite grains. The electrum tends to have a
moderate to high fineness (700-850) and occurs as elongate 5-30 um grains.
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In the supergene occurrence, electrum of apparently lower fineness (650-750) occurs with iron
hydroxides and quartz. The electram occurs within zones of massive goethite-quartz as well as
with goethite and lepidocrocite (after chalcopyrite) that fill fractures in pyrite. The latter
occurrence suggests that while there has been supergene migration of gold (as suggested by the
former occurrence), most gold has not move very far from its hypogene occurrence.

From the data on grain size collected in this study, it is possible to estimate the gold content of
the samples accounted for by visible electrum. For this estimation the following parameters
were assumed: electrum fineness = 750, specific gravity of electrum = 15, and specific gravity
of the sample = 3. Using these parameters and the area of the thin section examined, electrum
can account for 42 g/t Auin 10/4 and 47 g/t Auin 10/5. Both these values are slightly above
the assay of 30 g/t for the interval from which the samples were collected from. This may
result from the sampling of sulfide-rich portions of the interval, from an inhomogeneous
distribution of gold, or from the incorrect estimation of parameters used in the calculations. In
any case, the observed electrum can account for most or all of the assayed gold. With the
exception of pyrite, no other possible host mineral for gold was observed.

Conclusions

Based on the examination of sections 10/4 and 10/5 the following conclusions may be drawn
regarding the style of mineralization:

(1) The mineralization is probably epigenetic.

(2) The wall rocks are sericitized felsic volcaniclastic rocks.

(3} The hypogene mineral assemblage was pyrite-chalcopyrite-quartz-barite(?)-electrum.

(4) Electrum was introduced {or remobilized) with chalcopyrite into cracks in highly
fractured pyrite.

(5) Oxidation resulted in the replacing of chalcopyrite, and then pyrite, by iron oxides.
Chalcocite and covellite were produced as intermediate products in the oxidation of
chalcopyrite. In section 10/4 supergene pyrite was also produced.

(6) The apparent extent of oxidation in 1()/5 is greater than 10/4 as indicated from relative
mineral abundances and from mineral textures.

(7) Although some supergene migration of gold is evident, the common retention of a
hypogene siting by supergene electrum (i.e. in fractures in pyrite) suggests this
migration was not extensive.

(8) The observed electrum grains can account for most or all of the gold assay of 30 g/t
for the two samples.
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