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APPENDICES

Appendix 1. Assessment of pre-resource mineralisation, Mount Charter Prospect,
Tasmania.

Appendix 2. Additional Rock-chip analyses: Mt. Charter prospect.

Appendix 3. File note: Mt. Charter economics.

Appendix 4. Proposed RL: schedule of area.

PLATES
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MAC342 Level Plan >800m 1:500
MAC343 Level Plan 750-800m 1:500
MAC344 Level Plan 700-750m 1:500
MAC345 Level Plan 650-700m 1:500
MAC345 Level Plan 600-650m 1:500
MAC347 Mount Charter Geology 1:2,500
MAC479 Rock-Chip/Channel samples 1:500

FIGURES

Figure 1. Property Location plan, North West Tasmania.
Figure 2. Mt. Charter Retention Licence; proposed boundaries.
Figure 3. Mt. Charter, syn-volcanic fault network
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1.0 Summary 274

Exploration by Aberfoyle Resources Ltd. at the Mt. Charter prospect on EL 106/87,
Lake Mackintosh, has identified significant precious metal anomalous mineralisation
associated with vein and disseminated barite and base metal sulphides in sericite-pyrite

altered dacite.

By Mid-1992 an estimated open-cut inferred mineral resource ( previously classified
as a pre-mineralisation resource), defined on the basis of surface rock-chip sampling
and diamond drilling, for the Mt. Charter mineralisation was: _

10 m.t. @ 0.3% Pb, 0.6% Zn, 19 g/t Ag, and 1.0 g/t Au (to a depth of
137m).

More recent drilling (post-1992) has was designed to test for deeply buried base metal-
rich VHMS mineralisation and has not affected this resource estimate. There is stiil
potential to increase the inferred mineral resource tonnage at a similar grade, however,
potential for significantly higher grade resources is thought to be limited (best
intersection to date; 7.9m @3.6 g/t Au).

Basic metallurgical testwork indicates moderately high (80%) recoveries of gold by
flotation to a bulk sulphide concentrate but only low (50%) recoveries by cyanidation.
Given these results, and current metal prices, the deposit cannot be treated

economically as run of the mill ore using the current Hellyer circuit.

However, when Hellyer ore is exhausted in June 2000, it is planned to commence re-
treatment of the Au-rich Hellyer tailings. Research on methods into re-treating the
tailings is focussing on three processes:
1. Flotation of oxidised material to a bulk concentrate.
2. Bacterial or in-house leach technologies with solvent extraction/
electrowinning (which may make Au more amenable for recovery).

3. A proprietary MIM technique for Au extraction.

=

&t
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Processes 2 and 3 may provide feasible methods for treating the Mt. Charter ore in

combination with the Hellyer tailings.

A 3 Sq. km retention licence, covering the Mt. Charter resource, potential reserves and
land that may be required for site works and tailings disposal, is therefore sought to
protect this resource until a decision can be made on the economic viability of further

exploration and development.
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2.0 Introduction 2740

This report has been prepared to support an application for a Retention Licence to
protect the precious-metal-rich mineralisation located by after several generations of

mineral exploration at the Mt. Charter prospect.

The Mt. Charter prospectis located approximately 3 km SW of the Que River mine-
site in NW Tasmania (Figure 1). The prospect is covered by the Lake Mackintosh
Exploradon Licence (EL106/87) that was granted to Aberfoyle Resources Limited on
5 February 1988 under the provisions of the Hellyer Mine Agreement Ratification Act
1987. The licence comprised 135 sq. km. previously covered by EL’s 2/70
(Mackintosh) and 15/73 (Hatfield) and encloses CML’s 68M/84 (Que River) and
103M/87 (Hellyer). Under the terms of the act the licence was issued for ten years with
mandatory partial relinquishments completed on the second and fifth anniversaries.

Final relinquishment is due on February 5™ 1998,

Land tenure in the vicinity of Mt Charter is Crown Land and mineral rights are held by
the Crown. Part of the area is Multiple-use forest, administered by Forestry Tasmania.
Currently there are no logging activities, apart from licensed firewood collection along
the HEC powerlines. The Regional Forestry Agrecment may result in part of the
Mount Charter prospect becoming either a formal or informal reserve. However, as
both reserve categories are required o have a mineral development tenure, and fall
under the Mineral Resources Development Act, 1995, there should be no adverse
consequences from this change in land classification. The only land excluded from the
Current EL 106/87 is that vested in the HEC, forming a narrow corridor along the
Farrell-Sheffield and Farrell-Waratah high-voltage transmission lines.

=
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3.0 Geology and resources

3.1 Geology:
The geology and mineralisation of the Mt. Charter prospect has been summarised by
Wallace (1992; see Appendix 1 and plate MAC-347). More recent drilling, summarised

below, has not led to significant changes in this interpretation, although syn-volcanic

structures have been interpreted from helimag and gravity surveys (Fig. 3).

3.2 work completed:

Pre-1992

Results of exploration at the Mt. Charter prospect, prior to May 1992, are summarised
by Wallace (1992) and are included in Appendix 1. This exploration was initially based
on the model that the Mt, Charter barite was distal to a VHMS deposit (DDH’s MC-1
to 5 and 8). However, with the re-analysis of core grind samples for Au, it was
recognised that the Mt. Charter prospect had potential for a precious metal resource.
DDH MAC-23 was the only hole drilled specifically to test for Au-mineralisation, and
further drilling was targeted on deeply buried VHMS mineralisation in the Mt.Charter
stringer zone (DDH MAC-26).

Post-1992
Resuits of drilling (3172m in 4 holes) at the Mt. Charter prospect since 1992 include:

MAC32 (278.4m) Mt. Charter - (Richardson 1993)

This hole was designed to test the Que-Hellyer ore position, at the base of the ML.
Charter dacite, in the Mt. Charter alteration zone near the intersection of the
interpreted co-active Murchison Highway structure and the Barite Creek fault. The
Hole was abandoned after strong azimuthal deviation, a result of drilling at 45° to the
cleaved Mt. Charter alteration zone. The entire length of the hole was in the Mt.
Charter alteration system and was anomalous in Au, with a best intersection of
32.2m@ 0.4 g/t Au (0-32.2m).
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MAC33 (910.7m) Mt. Charter - (Richardson 1993)

This hole was designed to test the same target as MAC32, but was drilled from the
opposite direction in an attempt to minimise deviation. A complete QHV sequence
was intersected, from the Que River Shale to the Animal Creek Greywacke.
Disseminated sphalerite (125m@ 0.2% Zn} was present in the Hellyer basalt
correlates but the hole did not intersect the Murchison Highway structure and
therefore remained in the less prospective footwall block. However, a DHEM survey
coupled with DHEM in DDH MAC26 indicate that no large conductive bodies are

present in the target position.

MAC36 (814.4m) Mt. Charter - (Richardson 1994)

This Hole was designed to test the base of the Mt. Charter dacites overlying the
interpreted Que-Hellyer structure, along strike from the Mt Charter alteration zone, on
section 4500N. The hole intersected dacite then footwall andesites before passing into
Animal Creek greywacke, a sequence similar to that intersected by MAC33 and
MAC37 (see below). There was no obvious ore position at the base of the dacite, but
a 48m thick epiclastic dominated unit immediately above the greywacke is variably
silica-sericile-pyrile (up to 5% Py) altered. Base metal values are generally low and no

off-hole conductors were detected.

MAC40 (1168.7m) Mt. Charter - (Richardson 1996)

DDH MAC40 was designed to test two targets; the Mt. Charter position (?Hellyer ore
position) down dip and plunge of the barite outcrops and the base of the Mt Charter
dacite (the Que River ore position). The hole intersected these potential ore positions
but both were un-mineralised and the lack of strong alteration suggests that the Mt
Charter alteration zone does not focus on the Murchison highway structure on this
section. As with many other holes in the Charter area disseminated sphalerite
mineralisation on the Hellyer basalt yielded assays of 88 9m@ 0.22% Zn. No other
significant assays were reported. An anomaly was recorded in the initial DHEM
survey, but, was recognised as a “ferrite core” artefact by comparing data from air-

and metal-cored probes.



274013

A]i of these holes were designed (o test for deeply buried VHMS mineralisation, but,
they do provide controls on the depth extent of Au-mineralisation at Mt. Charter.
DDH MAC-32 (32.2m @ 0.4 g/t Au; best intersection 1.7m (23.5-25.2m) @ 1.7 g/t
Au, 64 g/t Ag) and continuous 10m channel sampling on the MAC-32 access track
(not previously reported; included as Appendix 2) provide a north eastern boundary to
the mineralisation. Additional rock-chip sampling on the MAC-36/37 access track
returned a value of 3.9 g/t Au, 103 g/t Ag from a barite veined dacite (see Appendix
2) suggesting that mineralisation may extend cast of Mt. Charter. This result has not
been followed-up. These more recent results have not been incorporated into the

resource estimate.

3.3 Resource Estimation:

A resource estimate for the Mount Charter mineralisation has been competed and is
included in Appendix 1 (pages 23-32). The resource estimate, completed in 1992, was
categorised using the then current AusIMM/AMIC code as Pre- Resource
Mineralisation beca_use the continuity of the +0.5 g/t Au mineralisation was not
demonstrated by the existing data, with the exception perhaps of the 825 level, and the
limits to the mineralisation were also poorly constrained. The Mount Charter
Mineralisation would now be classified as an “Inferred Mineral Resource”, i.e., 2
mineral resource inferred from geoscientific evidence, drill holes, undeground openings
or other sampling procedures where the lack of data is such that continuity cannot be
predicted with confidence and where geoscientific data may not be known to a
reasonable level of reliability (JORC, 1996). |

The inferred mineral resource at Mount Charter was estimated to be:

Approximately 13 m.t. at 0.3% Pb, 0.6%Zn, 16 g/t Ag and 0.9 g/t Au.

Given that any development of this mineralisation would be by open cut mining, it is
reasonable to quote the inferred mineral resource to a likely pit depth say 700 RL (i.e.,
137m below surface):

Approximately 10 m.t. at 0.3%Pb, 0.6% Zn, 19 g/t Ag and 1 g/t Au.
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3.4 Exploration Potential

Significant potential is apparent at Mt. Charter to identify additional mineralisation of

similar tenor. There is no evidence 1o suggest that potential exists for significant

tonnages of higher grade and(or) metallurgically simple mineralisation.

Potential is identified in three areas which are listed in order of signficance:

1. Extensions to known mineralisation.

The eastern limits of the mineralisation used for the resource assessment are not
constrained by drilling. Potential exists to extend the pre-resource mineralisation by
drill testing beyond these limits.

2. West Charter.

Coincident Au, Ag and Ba “c” Horizon soil anomalies west of the identified
mineralisation overly hangingwall andesites with in-situ barite and pyrite
mineralisation. Further costeaning is required to define the limits of in-situ anomalism

prior to drill testing.

3. Mt. Charter alteration zone.

The Mt, Charter alteration zone extends NW from the known mineralisation for
approximately 900m. The zone is 100-250m wide and dips to the SW below andesite.
Variable intensity pyrite mineralisation is recorded in outcrop from this zone. DDH
MC-4 drilled in the far NW of the zone intersected 10m @ 0.69 g/t Au indicating some
potential particularly in the altered dacite near its contact with the hangingwall

andesite.



4.0 Feasibility

4.1 Metallurgy
Basic metallurgical testwork has been completed on the Mt. Charter mineralisation.
Resulis were presented in McNeill (1989) and are included in Appendix 1. Results
were: 80% Au recovery by flotation, at a coarse grind (80% passing -95 pum), and 49%
recovery by cyanidation. Higher recoveries, by flotation, would require finer grinding.
A research program to assess the amenability of Hellyer mine tailings to further base
and(or) precious metal has been initiated. Three methodologies are being, or will be,
investigated:

1. Flotation of oxidised material to a bulk concentrate.

2. Bacterial or in-house leach technologies with solvent extraction/

electrowinning (which may make Au more amenable for recovery).

3. A proprictary MIM technique for Au extraction.

Processes 2 and 3 may provide feasible methods for treating the Mt. Charter

mineralisation in combination with the Hellyer tailings.

4.2 Economics

Two basic economic models for Mount Charter mineralisation, included as Appendix
3, were considered by A. B. Mollinia, Technical manager, Aberfoyle Resources Litd.

Both models, assuming leaching and flotation, indicate that the mineralisation cannot
be economically treated given current precious metal prices and extractive

technologies.

4.3 Proposed Licence area
The extent of the proposed retention licence, with an area of approximately 3 sq. km,
is shown on Figure 2, and defined in Appendix 4. This area is sought as:

It covers the known mineralisation and potential extensions, as discussed in
section 3.4, to the cast, north and west.

It provides for infrastructure development (stockpiles, settling ponds etc.) on

the plateau immediately west of Mt. Charler.
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If and when development proceeds a further casement may be sought for a haul road,
generally following the line of the HEC powerlines, connecting the Mt. Charter area
and existing infrastructure on CMLs 63M/84 and 103M/87.
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SUMMARY

Surface rock chip sampling and diamond drilling at Mount
Charter, Tasmania has identified precious metal anomalous
mineralisation associated with vein and disseminated
baryte and base metal sulphides in sericite-pyrite

altered dacites.

The estimate of Pre-Rescource Mineralisation at Mount

Charter is
13Mt at 0.3% Pb, 0.6% Zn, 16 g/t Ag and 0.9 g/t Au

Basic metallurgical testwork indicates moderately high
(80%) recoveries of gold by fiotation to a bulk suipihide

concentrate but only low (50%) recoveries by cyanidation.

There is potential to increase the Pre-Resource
Mineralisation tonneage at a similar grade. High grade

resources are not apparent.

The best intersection on the prospect is 7.9m at 3.6 g/t
Au.

Further work on the prospect is not recommended unless
an increase in metal prices, improved extractive
technologies or an improved geclogical model, justify re-

assessment.

Security of tenure over the prospect can be maintained
for at least 5.5 years (i.e. to 24 February, 1998).
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INTRODUCTION

The cobject of this report is to quantify the tenor of
precious metal mineralisation at Mount Charter. This
will allow informed decisions to be made about further
investment in the prospect, should increases in metal
prices, improved geological concepts or improved
extractive technologies justify re-—-evaluation.

The Mount Charter gold prospect is located 3km south of
the Que River mine in western Tasmania (Figure 1) in the
vicinity of the topographic feature of the same name.

The area is designated Crown ILand and mineral rights are
held by the Crown. Tenure is secured by exploration
licence 106/87 (100% Aberfoyle Resources Ltd.) issued
under authority of the Hellyer Mine Agreement
Ratification Act 1987. Under the terms of the licence

the area must be further reduced from 95 to 54 sg. km. by

24, February 1993.

The Mount Charter prospect area will be retained within
the reduced licence area.

EL 106/87 is due to expire on 24 February, 1998.

The area is not subject to any other land tenure

classification apart from forestry logging rights.

6
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DEFINITIONS OF RESOURCE CATEGORIES

The term Mineral Resource is gaining wide acceptance as
the reference-term for an identified in-situ mineral
occurrence from which,valuable or useful minerals may be

recovered.

The critical criteria for the use of the term Resource
are:

1. Several correlatable drill intersections (minimum
-1072).

2. An understanding of the relationship of thickness

and grade to the geological control of
mineralisation.

3. There is an implication that there are reasonable

prospects for eventual economic exploitation.

The Code provides the following definitions for an

. . ;
. THeritified Mineral Resource:

Inferred Resource - 1s an estimate, inferred from
geoscientific evidence, drill holes, underground
openings, or other sampling procedures, before the
testing and sampling information is sufficient to allow a
more reliable systematic estimation. The sampling sites
are too widely or are inappropriately spaced for grade
and geometric continuity to be assumed or to indicate
continuity. It may be possible to determine an
acceptable reliable tonneage but not a grade.
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Indicated Resource - means a Resource sampled by drill
holes, underground openings, or other sampling procedures
at locations too widely spaced to ensure continuity, but
close enough to give a reasonable indication of
continuity and where geoscientific data are known with a
reasonable level of reliability.

Measured Resource - means a Resource interéected and
tested by drill holes, underground openings, or other
sampling and procedures at locations which are spaced
closely enough to confirm continuity and where
geoscientific data are reliably known. In this case

shape and mineral content are well established.

Where significant mineralisation has been identified but
which does not meet the conditions specified for the
reporting of Identified Mineral Resources the code
provides the term Pre-Resource Mineralisation. TIf a
report uses this term then it is necessary that
sufficient information is provided to enable the informed
layman to make a reasonable judgement about the prospect.
The code provides a list of resource assessment criteria
which, if available, should be disclosed when reporting
Pre—-Resource Mineralisation (Table 1 of the code is

provided in Section 3 of Young & Paterson, 1992).



PREVIOUS MINING
Previous mining is limited to pits, trenches and a small
adit sunk by early prospectors (circa 1930) into massive

baryte mineralisation.

No production records have been sighted.
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ERVIRONMENTAL. FACTORS

The prospect area occurs on a topographic high (~830m
ASL) which is vegetated by mature myrtle rain forest.

At the time of writing there were no competing land use
claims over the area. The proposed Mount Charter
Recommended Area for Protection (RAP number 177) has been
withdrawn.

It is likely that any development at Mount Charter would
involve open cut operations with significant stockpile
development. As the area is visible from the Cradle
Mountain Natioral Park it is probablie that screeninc
and/or camouflage would be required to reduce visual

impact.

Discharge regulations are likely to be similar to those

in force at the Que River and Hellyer mine sites.

6
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6. GEQOLOGY

6.1

Regional Geological Setting

The Cambrian Mount Read Volcanics form a 200km.
long, 10 to 15km. wide belt dominated by calc-
alkaline volcanics and volcaniclastics (Figure 2).
They are bound to the east by Pre-Cambrian
metamorphics, and on the west are faulted or
interfingered with basin or trough sediments of the
Dundas Group. '

The Mcunt Read Volcanics belt is a significant kase
metal province which hosts numerous small to mejor
massive sulphide deposits. A good description of
the stratigraphic setting is available in Corbett,
1992.

Unconformably overlying the Central Volcanic Complex.
within the Mount Read Volcanics are the Dundas and
Mount Charter Groups. These consist of
volcaniclastics, greywackes, siltstones and shales,
of Middle to Late Cambrian age. A suite of
intermediate to mafic volcanics and volcaniclastics,
known as the Que-Hellyer Volcanics, lie toward the
base of the Mount Charter Group at the northern end
of the main belt of Mount Read Volcanics. These
volcanics are separated from the volcanics of the
Central Volcanic Complex by a thin unit of
greywackes, shales, and tuffaceous sediments known
as the Animal Creek Greywacke. Locally, in the Que-
Hellyer area, this contact between the Mount Charter
Group and the Central Velcanic Complex is

interpreted as a faulted erosional disconformity.
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A sequence of black shales and minor sandstones
known as the Que River Shale conformably overlies

the Que-Hellyer Volcanics.

The age of the Que River Shale from faunal evidence
is late Middle Cambrian.

Que-Hellver Volcanics

The Que-Hellyer Volcanics form a 5km. wide and an 18
to 20km. long belt consisting of mafic to felsic
volcanics and volcaniclastics approximately 1lkm
thick. These volcanicr only urop out at the
southern end of the belt 1a tlhe viecinity of the Que
River and Hellyer deposits; elsewhere they are
concealed by younger Cambrian seguences and Tertiary
basalts (Figure 3). Massive sulphide mineralisation
within the sequence occurs at Que River and Hellyer,
with sub-economic sulphide and baryte mineralisation
at Mount Charter (Figure 3). All known
mineralisation in this sequence occurs at roughly

the same stratigraphic position, or host horizon.

The Que-Hellyer volcanics have been informally
subdivided into four units, with the stratigraphic
relationships between these units shown in Figure 4.

A detailed description is available in Waters and

- Wallace, 1992.

6.2.1 Lower Basalt

The basal unit of the Que-Hellyer Volcanics is known
as the lower basalt and lies conformably on, and
interfingers with, the Animal Creek Greywacke
(Figure 4). The unit is comprised of massive to
pillowed porphyritic basaltic lavas, hyaloclastites,
and minor thin, medium to coarse epiclastic volcanic
sandstone horizons.

8
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6.2.2 Lower Andesites and Basalts

This unit conformably overlies the lower basalt and
consists of up to 500m of dominantly andesitic to
dacitic lavas, autoclastic breccias, and minor
epiclastics which represent the footwall to
mineralisation. Lavas and autoclastic breccias
within this sequence are typically plagioclase-
phyric with minor amounts of feldspar—-quartz phyric
dacites being recorded from the southern half of the
area.

6.2.3 Mixed Sequence :Jost Hurizon)

Mineralisation in the Que-Hellyer Volcanics is
confined to a sequence of volcanics and
volcaniclastics conformably overlying the lower
andesites and basalts (Figure 4).

This unit is lithologically complex and contains a
wide variety of chaotic volcaniclastic breccias,
volcanic sandstones, dacitic velcanics, and minor
shales.

6.2.4 Hellyer Basalt

The Hellyer basalt is the uppermost unit in the Que-
Hellyer volcanics (Figure 4), consisting of a
sequence of pillowed to massive basaltic lavas,
hyaloclastites, peperites, and minor interbedded

fine-grained sediments up to 220m thick.

At the Hellyer deposit the basalts lie in direct
contact with the mineralisation over the central
area of the orebody.
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Mount Charter Area

6.3.1 Stratigraphy

The stratigraphy at Mount Charter is generally
consistent with that of the Que-Hellyer Volcanics
and is shown as figure 5.

The oldest rocks intersected in drilling are
andesites of the Lower Andesite and Basalt sequence.
These occur as lavas and volcaniclastics with minor
interbeds of polymict volcaniclastics ranging from
ash to lapilli sized. The cnly drill hole to
intersect this unit (MAC24} terminated in this unit

so no thickness estimates can be made.

Intercalated with the andesite and overlying dacite
unit are interbeds of polymict volcaniclastics.
These polymict volcaniclastics are generally lapilli
sized but clasts are noted to 10cm, as are bedded
ashy units. Individual polymict units reach a
maximum thickness of 8m in DDH MAC26.

As indicated, a dacite sequence comprising lavas
with a lesser clastic component, overlies the lower

andesitic sequence.

The dacites are typically buff to orange brown,
massive and weakly porphyritic lavas with occasional
flow boundary textures. 1In thin sections they are
composed of common plagioclase phenocrysts with rare
euhedral quartz phenocrysts within a fine grained
matrix. Clastic equivalents are common as
autoclastic and hyaloclastic varieties.



FIGURE 5.
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Apparent hreccia textures are common throughout the
lavas where fracturing of the massive lavas has
enabled migration of hydrothermal fluids and
subsequent filling and replacement by
mineralisation. There has been little or no

rotation of the breccia fragments.

In MAC26 several units of intercalated basalt occur
just below the core and near the base of the dacite.
This association of basalt within dacite near or at
its base is known at Que River and near the |
Switchback.

From MAC?6, the dacite unit 1s seen to exceed 600w

in thickness.

Immediately overlying the dacite unit but
intersected in one hole only (MAC23), is a 12m thick
unit of ash to lapilli sized polymict volcaniclastic
where some of the finer units are well bedded.

The package of rocks which is dominated by dacite
but includes the polymict volcaniclastic units and
basaltic units is correlated with the Mixed
Sequence, host to the Que River and Hellyer
deposits.

Overlying the dacite unit are andesite lavas and
minor volcaniclastics. These rocks are generally
green, due to a weak pervasive chlorite alteration,
and are feldspar porphyritic. 1In thin section the
andesites comprise plagioclase and clinopyroxene
phenocrysts in a fine feldspathic groundmass,
typical of the Que River andesites. These rocks
correlate in stratigraphic terms with the Hellyer
basalt unit, which south of the Que Fault is

dominated by andesite.
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In faulted contact with the andesite at Mount
Charter but conformable elsewhere at Mackintosh is
the overlying Que River Shale. This unit is a
sequence of black shales with minor sandstones that
hosts Upper Middle Cambrian fossil fauna. In the
vicinity of Mount Charter the QRS is 250+m thick and
hosts a dolerite sill of at least Devonian age.

6.3.2 Alteration

The most intensely altered rocks at Mount Charter
are the dacites. Alteration within these rocks
comprises predominantly sericite-pyrite-silica with
minor carbonate-chlorite aliecation. Hydrcihermal
alteration also occurs in the overlying andesite but
decreases in intensity away from the contact with
dacite.

Sericite is the most abundant and widespread _
alteration mineral, occurring as laths throughput
the groundmass in all dacitic rocks and extending

into the overlying andesite.

Pyrite is also widespread within dacitie rocks but
is generally associated with the moderately to
intensely sericite altered rocks. Pyrite generally
occurs as fine euhedra disseminated throughout the
dacite groundmass and as velns, often associated

with base metal mineralisation.

The sericite-pyrite alteration is considered by Rand

(1988) to predate the silica alteration which occurs

‘as fine grained quartz in the groundmass and as

veins and veinlets.

The silica alteration is interpreted on limited
drilling data, to form a core zone, spatially
associated with the strongest mineralisation.
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Lesser alteration styles include carbonate, which
occurs as calcite veins and patchy disseminations in
the moderately altered dacitic rocks, and
hydrothermal chlorite which is commonly associated
with the calcite. The carbonate chlorite alteration
does not occur in the most intensely altered rocks

and is considered to form an outer halo arcound the
core zone.

Other minor alteration includes the "white" K-
feldspar alteration which occurs as cloudy white
patches throughout the rock. This alteration 1is
similar to that observed in the precious metal zone
at Que River. The K-feldsgpar aiteration in the
groundmass 1is observed in thin section to be
replacing plagioclase and is itself extensively
altered to sericite.

Albite occurs as irregular veins in the groundmass
of dacitic rocks and is a late hydrothermal phase.
It generally occurs in weakly sericite pyrite
altered rocks.

Weak pervasive chlorite alteration is common in the

andesites and is a very late alteration phase.

The hydrothermal alteration in the dacitic unit at
Mount Charter is similar to footwall alteration at
both Que River and Hellyer. The most intense
alteration comprises sericite-pyrite-silica in a
central core surrounded by weak chlorite carbonate
alteration. The most significant mineralisation is

associated with the core alteraticn.
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6.3.3 Structure

The rocks in the Mount charter area strike at around
135° grid and dip (-55°) moderately to the south
west. The only significant structure in the area is
the faulted contact between the shale and andesite
which is strike parallel. The sericite-pyrite
altered dacite forms an outcropping body (see Plate
MAC347) approximately lkm long and varying from 100
to 250m in width and extends down dip under andesite
cover to the south west.

6.3.4 Mineralisation

Mineralisation associated with the Mount Charter
hydrothermal system occurs dominantly as stringer
veins and disseminations of pyrite and baryte with
minor base metals. In addition, a zone of semi-
massive to massive baryte occurs at the top of the
main mineralising system and appears to be
conformable with the enclosing rocks.

Where mineralisation becomes most intense, sulphide-
baryte veins up to 10cm thick occur at spacings of
20-30cm. These velns commonly host base metal
mineralisation which in order of abundance comprise
sphalerite, galena, tennantite and minor
chalcopyrite.

Sphalerite is the second most abundant sulphide at
Mount Charter and generally occurs as coarse grains
up to several centimetres associated with pyrite-
baryte veins. It alsc occurs as minor

disseminations in the altered host rock.

Significant mineralogical features include mauve
alteration rims and very low iron contents of the
sphalerite.



The mauve alteration rims common on sphalerite
grains and apparent in transmitted light, are the
result of very fine blebs (<lmm) of chalcopyrite

forming the classic "chalcopyrite disease".

The iron content of sphalerite at Mount Charter has
been determined by microprobe and averages around
0.4 wt %. This contrasts with around 3.0 wt % for
sphalerite at Que River and Hellyer. Low iron
sphalerites indicate low temperature and high fS,
hydrothermal conditions, conducive to the deposition
of gold (Hannington & Scott, 1989).

Galeua is widespread in the Mcun% Charter _
mineralised zone but is subordinate to sphalerite.
It occurs as anhedral grains on sphalerite margins,
as crack filling in pyrite and as intergrowths with
chalcopyrite in tennantite. '

The tetrahedrite-tennantite series minerals are
common at Mount Charter and have a similar abundance
to galena. The arsenic end member tennantite is by
far the most abundant and considering the absence of
arsenopyrite, undoubtedly accounts for the arsenic
assayed in the mineralisation. Microprobe analyses
of tennantite give silver contents in the range 0.12
to 1.5 wt % and logically account for the silver
grades at Mount Charter.

Gold, observed in polished section from Mount
Charter, occurs as electrum in a range from sub-
micron to 120 X 40 micron. The average grain
diameter is around 13 microns.

15
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Electrum occurs as either free grains, usually on
the boundary of pyrite and galena, sphalerite,
chalcopyrite or tennantite grains or as blebs,
wholly enclosed within pyrite grains. The free

grains are usually larger than the enclosed grains.

Microprobe analysis of selected gold grains gives a
range of fineness from 723 to 784 with values around

750 common.

Metallurgical testwork (see section 11) indicates
that around 50% of the gold is not cyanide available
and is probably locked in pyrite a: =zubmicroscopic

grains or in solid solution.

Baryte is found throughout the strongly mineralised
zones and occurs as large grains to 2c¢m associated
with fine grained quartz in veins and also

disseminated in the groundmass.

Baryte is a late stage mineral and commonly occurs
in the centre of veins surrounding brecciated pyrite
veins and alsoc occurs in cracks in most ore
minerals. Veins with fine grained quartz margins
and large baryte grains in the core can be seen

cross cutting most other mineralisation styles.

The area mapped on surface as baryte (Plate MAC347)
comprises patches of massive baryte but is
predominantly an altered volcanic rock with strong
baryte veining and vugh fill. The massive baryte in
outcrop is iron-stained and coarsely crystalline.
The rock is strongly cleaved (dip 80° to 252° grid)
with limonitic banding highlighting the cleavagé.

No non-equivocal bedding has been observed.
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The only intersection of massive baryte in diamond
drilling is in MAC26 where an interval of 17.6m at a
shallow depth averaged 43% Ba or 73% baryte. This
intercept is in the stratigraphic footwall to the
surface baryte zone and cannot be correlated with
it. The best gold intersection on the prospect,

7.9m at 3.6 g/t Au, occurs within this zone.
6.3.5 Genesis

Base and precious metal mineralisation at Mount
Charter has formed by the precipitation of metals
from seawater dominated- hydrothermel fluids into
veins and disseminations. <The seeawater character of
these fluids is demonstrated by the sulphur isotope
values of the sulphide species minerals which
generally have a 34g range of 8 to 18.

The low iron content of sphalerite at Mount Charter
is indicative of low temperature conditions and
along with the abundance of baryte in the system may
indicate dilution of the hydrothermal fluid by
seawater within the near sea floor footwall domain
of the system. This would imply a greater
permeability of the footwall rocks at Mount Charter
than those at either Que River or Hellyer and may be
accounted for by quench fracturing of the relatively
massive and silic dacite lava. These fractures, now
vein filled would provide ideal conduits for
invasion by seawater and are likely the dominant

control on gold mineralisation.

This model would account for the lack of a massive
sulphide lens at the water rock interface capping
such a significant hydrothermal system because the
metals had precipitated within the footwall rocks

prior to venting of the fluids on the sea floor.
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Equally plausible is a model whereby a massive
sulphide lens had formed at the Que River position
capping the underlying andesite. Eruption of the
dacite buried this sulphide lens but convection of
the hydrothermal cell continued with fluid flow
through the massive sulphide lens. Work by Eldridge
shows that the elements more amenable to
redissoclution and mobilisation are Ba, Au and Ag.
This would account for the high Ba, Au, Ag content
relative to Pb, Zn for the Mount Charter system. It
is interesting toc note that Cu, which is the least
mobile element occurs at half the abundance,
relative tu Pb~Zn &t Mount Charter, compared tc Que
River and Heliver.

Any sulphide lens occurring at the lower dacite-
andesite contact is likely to be depleted in Au and
Ag but enriched in Cu, relative to Pb-Zn.

The baryte pod, capping the Mount Charter
mineralisation is interpreted by Rand (1988) to be a
replacement body whereby baryte was preferentially
deposited at the contact, between overlying
impermeable andesite lavas and underlying permeable
dacitic rocks. This model can account for the
sericite pyrite alteration evident along the
stratigraphic contact.

The VMS model where baryte forms as a semi-massive
to massive lens on or near the sea floor cannot be
discounted.
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WORK COMPLETED

Systematic exploration of the Mount Charter prospect has

been in progress since the discovery of Que River in the

‘early 1970’s. Previous workings in the area had exposed

baryte outcrops which were associated with pyrite-

sericite-silica altered volcanics.

Exploration has been primarily oriented toward discovery

of massive sulphide deposits.

7-1

7.2

Geochemistry

The Mount Tharter prospect area has been extensively
C horizon soil sampled. Samples were collected at
25m spacings on 100m spaced lines and analysed for
Cu, Pb, Zn, Ag, Au, Ba, As, Cr, Ti and Zr. Colour
image plots at 1:2500 scale for the first seven

elements are held