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SUMMARY 1

. Exploration Licence 11/85, the Yolande Joint Venture covers a diverse and relatively under
explored geological sequence of Cambrian volcanic and sedimentary lithologies. The volcanic
sequences range from felsic to mafic compositions and have significant potential to host
polymetallic massive sulfide mineralisation, the principal exploration target. In addition an

ophiolite suite, which may be prospective for platinum group minerals, and Ordovician
carbonates, which have potential to host Irish-style Ag - Pb - Zn deposits, occur within the

licence area.

A major exploration program was undertaken during 1990-91. This work, which included
extensive geological mapping, geochemistry, aeromagnetic and radiometric surveys, a UTEM
survey and photogrammetry, cost a total of $211 851 for the twelve months to end of June

1991.

Several significant discoveries of mineralisation were made during the year with the
identification of the following new major prospect areas:
1. Henty Valley:
A sulfide zone was discovered in the Henty River Valley, including outcrops of massive
pyrite lenses up to 1m thick with associated minor galena and sphalerite
mineralisation. The zone accurs within a very complex structural wedge hounded by
the South Henty Fault and inferred strike extension of the Rosebery Fault and
includes: strongly aitered basaltic to dacitic volcanics; pyritic; graphitic shales;
haematitic breccias and cherts. The highest assay results from limited rock
geochemistry are: 1.23% Pb, 0.77% Zn, 12g/t Ag, 0.66% Cu and 2.25g/t Au.
2. Newton Creek:
Clasts of high grade massive sulfide mineralisation were discovered by an Honours

Student from the University of Tasmania within a dacitic to andesitic mass debris flow
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sequence exposed in the spillway of the Newton Creek dam. A composite assay of
these clasts vielded 27.0% Pb, 31.7% Zn, 700g/t Ag and 0.92g/t Au. Preliminary
interpretation suggests that this area is structurally very complex with the spillway
occurring within a major east-west orientated aeromagnetic structural dislocation.
There is strong evidence that this occurrence is proximal to a significant hydrothermal
alteration system.

3. White Spur:

Clasts of massive pyrite were also located within felsic mass flow units close to the
boundary between the Central Voicanic Complex and the White Spur Formation, south
of the Rosebery Mine Lease. Highest assay results from limited rock sampling are:
0.87% Pb, 0.10% Zn and 102g/ft Ag. Widespread hydrothermal altération and minor
mineralisation suggests proximity to a potential ore forming system.

4. Lynchford:

Detailed geological mapping has outlined several weakly mineralised units, which could
correlate with the equivalent Rosebery-Hercules host rock stratigraphic position.
Geochemical similarities with the Que-Hellyer voicanics have also been previously
recognised. The UTEM survey identified several bedrock responses, two of which may
be associated with sulfide mineralisation. The aeromagnetic survey has highlighted
a major east-west orientated structural corridor, reflecting deep seated fracture and

potential mineral feeder systems.

The Yolande licence was due to be reduced in area on 20 August 1990, in compliance with
Mines Department regulations. A six month deferral of this reduction was sought and granted
to enable the new operators of the current Joinnt Venture, Pasminco Exploration, time to
assess the mineral potential of the whole tenement area. The licence was reduced in area

from 151km?® to 70km’ on 20 February 1991.
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PLATE 1.

LYNCHFORD: View west from Miners Ridge.
- Huxley Road centre & line 37 400N left of road
- South Queenstown & Queen River Valley far right
- Lynch Creek Basalts cleared area far left

- Ordovician - Devonian sediments Hills in distance
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PLATE 2.

HENTY: View north along the Henty River and Henty Fault

centre left-right - White Spur
- Henty Fault Wedge
- Tyndall

distance left-right - Mt Read

- Maxon Saddle
— Goose Neck - Mt Murchison
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1. INTRODUCTION 5
. Exploration Licence 11/85, the Yolande Joint Venture, covers the western parts of the Mt
Read Volcanic belt and extends from south of Queenstown north to the southern boundary
of the Consolidated Rosebery Mine Leases (see Figure 1). This report details exploration
undertaken by Pasminco in the 12 months to 20 July 1991. Initially this work was undertaken

by Pasminco Mining ~ Rosebery and since September 1990 by Pasminco Exploration.

In compliance with Mines Department regulations, the licence area was reduced by 50%
during the year (see Section 2). The area retained comprises two separate blocks referred
to as Henty, covering 62km? and Lynchford, covering 8km? (see Figure 2). A report on the
relinquished area was submitted to the Mines Department in February in 1991 {FitzGerald and

Poltock, 1991)

. The Lynchford section is readily accessed from South Queenstown by the sealed Lynchford
Road and the all weather Huxley 4WD track. The Henty section is serviced by the Zeehan
Highway and Anthony Road in the south and east and a network of all weather HEC roads
and 4WD logging tracks in the west and north. The least accessible area is in Henty River
valley, where steep topography is covered by temperate rain forest. The remainder of the
Henty plateau at 500-600m ASL is more open with sparse sub alpine vegetation, especially
on the flanks of Mt Read.

Apart from access restrictions in steep and forested areas, other exploration difficulties
encountered include:

—glacial moraine covering bedrock throughout extensive parts of the Henty area

—skeletal and transported soils overlying felsic volcanics at White Spur and Tyndall which

restrict the use of soil and stream sediment geochemistry

—potential contamination of soil from the old Mt Lyell smelters at Lynchford
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2 TENURE 7
Exploration Licence 11/85, Yolande was granted to Amoco Minerals Australia on 21 August
1985 covering an area of 150km®. Since that time title has been transferred to Cyprus
Minerals Australia Company (11 December 1985), then Cyprus Gold Australia Company
(March 1988) and finally to Hudspeth and Company Pty Ltd (23 October 1990}, the current

title holder. The area of the licence was amended to 151km? on 22 May 1988.

During the period of tenure the licence has been the subject of two Joint Venture Agreements.
The initial Agreement was between Cyprus and the Electrolytic Zinc Company of Australia.
The EZ interest was subsequently transferred to Norgold Ltd, part of North Broken Hill-Peko
Limited. A new Joint Venture Agreement was concluded on 4 December 1990 between
Hudspeth, Norgold and Pasminco Australia Limited. Under the terms of this Agreement
Pasminco Exploration, a division of Pasminco Australia, are operators and managers of the

Joint Venture.

The Yolande licence was due to be reduced in area on 20 August 1990, in compliance with
Mines Department regulations. A six month deferral of this reduction was sought and granted
to enable the new operators of the current Joint Venture, Pasminco Exploration, time to
assess the mineral potential of the whole tenement area. The licence was reduced in area

from 150km? to 70km* on 20 February 1991.

The area retained comprises two separate blocks, the Henty and Lynchford areas (Figure 2).
The land tenure of the current licence comprises mostly Unallocated Crown Land. The areas
also include parts of: the South West Conservation Area; the Mt Dundas and Mt Read
Recommended Areas for Protection (RAP) as well as the Queenstown Urban Conservation
Area; Private Property and land vested in the HEC (see Figure 3). The area includes Crown

Reserves and Mining Leases in the Queenstown area.
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3 REGIONAL GEOLOGY 10
The basement in western Tasmania is Precambrian meta pelites and psamites. During the
Cambrian a crustal rift developed forming the Dundas Trough, which was a focus for
predominantly calcalkaline basaltic to rhyolitic volcanism, the Mount Read Volcanics. The
volcanics form a North to North East trending belt 220km long from Elliott Bay in the south to
Deloraine in north where they are covered by younger sediments and dolerite sills (Figure 4).
The Mt Read volcanics host a number of world class massive sulfide deposits in a variety of

volcanic settings (see Table 1).

During the Cambrian slices of ophiolite were thrust into the western sedimentary part of the
Dundas Trough. The ultramafics are serpentinized and are associated with placer deposits,
which have been mined in the past for osmiridium and chromite. Total osmiridium production
was 881kg, (Godfrey, 1984). There is evidence of at least one period of deformation during
the Cambrian. Regional structures such as the Henty and Rosebery Faults were active and

appear to have influenced volcanism, sedimentation and mineralization.

Volcanism ceased in the late Cambrian but sedimentation continued within the Dundas
Trough, initially as thick wedges in localised basins overlying the volcanics and in part derived
from them. During the Ordovician sediments became finer grained, better sorted, were derived
primarily from the Precambrian metamerphics and were more laterally extensive, culminating
in the widespread deposition of a shelf limestone sequence. Carbonate hosted mineralization
may have formed during the Ordovician. A number of Pb-Zn-Ag occurrences are known in

the Ordivacian limestone but only one major resource has been defined at Oceana (Table 1).

The late Devonian Tabberabberan Orogeny in Western Tasmania resulted in the development
of predominantly open NNW trending folds in the Ordovician-Devonian cover sequence.

Underlying Cambrian structures were significantly modified by this event. Extensive granite
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emplacement occurred in the latter stages of the Orogeny and was associated with structurally

'. controlled and carbonate replacement tin tungsten and gold mineralization. The Henty Gold

mineralization may also be associated in part with the Devonian granites.

The Devonian was followed by erosion including ice cap glaciation resulting in a flat pre-
Permian erosion surface, remnants of which are preserved on the Mounts Read and Dundas
plateaux. Younger Palaeozoic sediments were deposited on this surface and were latter
intruded by Jurassic dolerites. Extensive uplift and erosion followed until the Tertiary when
flood basalts, which blanket significant parts of the prospective sequences north of Hellyer,

were extruded.
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TABLE 1.
l. MAJOR BASE AND PRECIOUS METAL DEPOSITS, WESTERN TASMANIA
MINE PRODUCTION & RESERVES GRADE
(million tonnes)
Rosebery 23.3 P 0.7% Cu, 4.4% Pb, 13.9% Zn, 142g/t Ag,
2.8g/t Au
Hercules 3.6 R 0.3% Cu, 4.4% Pb, 13.2% Zn, 151g/t Ag,
2.5g/t Au
Hellyer 16.6 P 0.3% Cu, 6.8% Pb, 13.0% Zn, 160g/t Ag,
2.3g/t Au
Que River 26 P 0.5% Cu,7.4% Pb, 13.4% Zn, 203g# Ag,
3.7gft Au
Oceana 4.0 R 8% Pb, 2% Zn, 80g#t Ag
Mt Lyell 123 P 1.3% Cu, 6.4g/t Ag, 0.5g/t Au
Henty 0.16 R 91gft Au

P includes proven reserves

R includes geological resource
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4 GEOLOGY AND MINERALIZATION OF THE PROPERTY 14
The Mt Read Volcanics within EL 11/85 comprises a diverse range of magmatic compositions
ranging from tholeiitic to calcalkaline basaits, andesites and rhyolites. In addition a possible
ophioli.te suite including tonalities has been thrust into the volcanics within the Henty block.
Ordovician sandstone and limestone occurs in the western and south western sections of
Lynchford and Henty respectively. The limestone is aimost totally obscured by alluvium and
fluvioglacials at both locations (see Figures 5 and 15). Geological fact and interpretative
mapping with the Yolande EL is presented in Figures 6-12 and details of lithologies and
stratigraphic associations are presented as stratigraphic columns in Figures 16-19.

4.1 Main Sequences

Proposed correlations based on lithogeochemistry and stratigraphic associations both within
the licence area and regionally within the Mount Read Volcanics are as follows:

1. Mudstone and overlying quartz crystal pumiceous debris flows at Lynchford and White
Spur have been tentatively correlated by McPhie (CODES, pers comm) with the Que River
Shale and the Hercules-Rosebery hanging wall sequence (Figures 16 and 19).

2. Calcalkaline basaltic andesite at Lynch Creek and Halls Rivulet have been correlated on
the basis of lithogeochemistry to the Que/Hellyer footwall andesite (Figures 16, 17, 18). A
tentative correlation on the basis of petrology has also been made with the Henty Valley
basaltic andesite (Crawford, Appendix D2).

3. Quartz muscovite sandstone (Precambrian derived) at Henty Valley is interlayered with
a massive pyrite lens and mudstone. The sandstone is very similar to the Miners Ridge
Sandstone at Lynchiord, which Corbett interprets as the base of the Cambrian volcanic
sequence in this area (Corbett, 1979).

4. Quartz muscovite feldspathic wacke (+-detrital magnetite}, derived in part, from
Precambrian metasediments. It is closely associated with the sulfide occurrence at the Henty

Valley prospect and occurs extensively in the northern part of HFW (Figures 17 and 18).

o
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5. Basic to felsic volcanic derived wacke/conglomerate (+- detrital magnetite) occur at
. Lynchford and the western part of the "HFW" sequence (Figures 17, 18, 19). These are

correlated with the Tyndall Group Comstock Tuff at Queenstown. In EL 11/85 all occurrences

apparently underlie the basal Ordovician sandstone and limestone sequence. Banded chiorite

albite alteration is common to both areas although this is considered to be coincidental.

Similar alteration patterns also occur in felsic lavas at White Spur.

6. Mid-Cambrian age fossiliferous mudstone is interlayefed with dacite lavas and overlies

conglomerate with chromite grains at Henty Valley (Figure 17). This imposes constraints on

the age of mineralization at Henty Valley, the thrusting of ophiolites into the sequence and

movement on the South Henty Fault.

The northern part of licence can be subdivided in to three distinct geological blocks, separated
by splays off the NNE trending Henty Fault. The blocks from west to east are: White Spur;
Henty Fault Wedge (HFW) and Tyndall. The Lynchford block, which is separated by 10km,
has some lithological similarities to White Spur and HFW (Figure 4),

4.2 Structure

Lithologies trend north-south at Lynchford compared to a NNW trend at Henty. In most areas
a NNW cleavage is well developed, which is consistent with Devonian fold trends. At
Lynchford, the dominant fold style is isoclinal, whereas at Henty structures are more open and
conform more with Devonian trends. Anomalous east west structural trends exist at the Henty
Valley prospect and are interpreted to be associated with Cambrian movement on the Henty

Fault.

The dominant structural features at Henty are the north to north east trending splays off the
. Henty and Rosebery Faults. The Henty Fault splays are interpreted as west dipping thrusts
which coalesce 2 Kilometres north of the licence. The Henty Faults are complicated by the

intersection with splays off the north-south Rosebery Fault and more subtle east-west
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structures, which are defined by the aeromagnetics. Displacement associated with these
east-west trends is not readily apparent on the ground. Keele (CODES, pers comm)
interprets a dominantly dip slip movement on these structures which could be easily
overlooked in mapping.

4.3 Alteration and Mineralization
The metamorphic grade in both sections of the licence is prehnite-pumpellyite to lower
greenschist facies. Primary lithological features are generally discemibie, except in proximity

to major faults and alteration.

Several styles of alteration and mineralization have been located, some of which may be
associated with massive sulfide mineralization. Assemblages of calcite, sericite, albite, chlorite
and epidote may be more regional features associated with deuteric and regional
metamorphism. Styles of alteration and mineralization that could be indicative of VMS
mineralization include:

i. Sericite, calcite, pyrite +- fuchsite alteration in basaltic to dacitic volcanics associated with
massive pyrite at Henty Valley and stringer Pb Zn at Henty Adits;

ii. Sulfide clasts in felsic to andesitic mass flow conglomerates at White Spur and Newton
Creek. These horizons are associated with localised silicification and sericitization suggestive
proximity to a hydrothermal system;

iii. Barite veins associated with andesitic volcanics and mudstone at Lynchford. They are not
anomalous in base or precicus metals and not associated with significant alteration;

iv. Silicified mudstone with veinlets of galena, pyrite, sphalerite and calcite outcrop in proximity
to a sericitized and pyritic felsic porphyry in Roaring Meg Creek at Lynchford.

Alteration styles not apparently associated with mineralization are as follows:

i. Albite and chlorite in volcaniclastic wackes (Tyndall Group?) at Lynchford and the South
West part of HFW and in massive felsic volcanics at White Spur. The alteration is typically

banded or pseudoconglomeratic in texture, and frequently associated with disseminated
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magnetite. Eastoe, Solomon and Walshe (1987) interpret this sodic assemblage as being

. associated with the down-welling part of a convecting system peripheral to a hydrothermal

cell.

ii. Calcite, sericite +- pyrite in close spatial association with the SHF, sampled without

significant results (Poltock 1987, 1988).

iii. Silica, carbonate, talc alteration in ultramafics, mainly in the NHF, associated with some

gold arsenic anomalism (Poltock 1988).

iv. Chlorite, calcite, epidote +- magnetite, a propylitic assemblage in basaltic to andesitic

volcanics and associated epiclastics, considered to be partly deuteric.

4.4 Cover

Evidence of glaciation can be seen throughout the Henty Block as fluvioglacial and moraine

deposits. Glacial gouging and hummocky (“roche moutonnee") features are common on the

Tyndall and White Spur plateaux and persist down to 150m ASL in the vicinity of the Zeehan

Highway. The glacials are primarily derived from the Ordovician silisclastics, except in the

Zeehan Highway area where they are sourced from the underlying volcanics. These volcanic

derived glacials pose a major problem in differentiating bedrock from float in this area.
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5 EXPLORATION AND PROSPECTING PRE EL 11/85 18

. The first mineral discovery in the West Coast Range was gold at Lynchford in 1881 by Lynch
and Currie (Blainey, 1954). This was followed by a spate of discoveries including the Mount
Lyell and Mount Read districts. During this period the current licence area was intensely
prospected as evidenced by numerous old prospects developed for copper lead zinc silver and
gold. The most extensive workings are located at the Henty Adits. Despite the extent of

prospecting there is no recorded mining production from what is now EL 11/85.

Modern exploration techniques were applied to the area commencing in the 1950's and were
directed toward locating Rosebery and Mt Lyeil style mineralization. This phase of exploration
involved the Mount Lyell Mining and Railway Co, Rio Tinto—EZ and Pickands Mather. One

hole WSP 103 was drilled at White Spur by Rio Tinto-EZ.

. In the period from 1966 to 1983 the Mount Lyell Mining and Railway Co held most of what is
now EL 11/85 as part of EL's 9/66 and 41/71. During this period 6 holes were drilled, 5 at the
Henty River adits (HR1-5) and one at White Spur (WSP 2) (Figure 5). For a comprehensive
review of exploration conducted on these licences see FitzGerald (1987). In addition to Mount
Lyells' activity the EZ Co held part of White Spur as EL 1/62 and drilled hole DCP 235 (Figure
5). Cyprus Mines, in a joint venture with Fimiston, held part of the Lynchford section as EL

47/70.

Three stratigraphic holes have also been drilled by the Mines Department and are as follows:
1. Miners Ridge DDH1 380866E 5336197N (134m west of licence boundary) at Lynchford.
The hole was planned to drill through the Cambrian sequence to Precambrian basement and
intersected Miners Ridge basalt and sediments (Figures 15 & 17).

2. Bradshaws Road DDH 1 AMG 374929.5E 5350434N. The hole intersected basaltic

volcanics and the SHF (Figure 5 and Appendix 16).
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3. Mount Read DD
ad DDH 1 377043E 5362227N The hole intersected the White Spur Formation

. C i
ontact with the Central Volcanics Complex (Figure § and Appendix 18)
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6 PREVIOUS EXPLORATION ON EL 11/85 20
The licence was granted to Amoco in August 1985, and exploration programs during the first
two years were run concurrently with the Joint Venture partner, EZ (now Norgold). Cyprus
Minerals ( after Amoco) was the sole operator between 1987-89 and since then Pasminco
have been operatofs and managers. Expicration to date has been primarily targeted at
volcanogenic base metals and Henty style gold. A secondary target has been platinoids

associated with ultramafics.

The major components of this exploration and significant results are summarised below.
1985-86

The Henty River grid was re-established and an EM 37 survey carried out without significant
responses (Jones, 1985)

The South Henty Fault in vicinity of the Zeehan Highway was explored. A small grid was
established and rock/stream/sediment/pan concentrate geochemistry and petrology
undertaken. Disappointing results were received but altered dacites and quartz microgabbros
were described from what is now the Henty Valley prospect (Mathison, July 1986).
1986-87

The South Henty Fault grid was extended, geological mapping, soil/rock geochemistry, and
some VLF and ground magnetics traverses across the SHF were undertaken. Weakly
mineralized dacites associated with Cu Pb Zn soil anomalies were identified (Mathison and
Ferguson, July 1987).

Henty Fault splays in the northern part of licence were assessed, mainly for Henty-style gold.
Wide spaced grid lines (800-1400m) were cut. Geological mapping defined an extensive
alteration zone along the SHF and to a lesser extent the NHF, however soil and rock

geochemistry yielded no anomalous results (Poltock 1987).

[ 3]
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The Henty Fault splays and alteration zones were explored in greater detail with gridding,
soil/rock/ Wacker geochemistry. The extent of alteration was confirmed and some base metal
anomalies were located.

The South West sector of "HFW" was covered by reconnaissance stream geochemistry and
geology. Results include weakly anomalous gold and the location of extensive gabbros and
basic volcanics.

Cambrian volcanics at Lynchford were explored by stream and pan concentrate sampling.
Anomalous gold in the south was atiributed to the King River mine. Anomalous base metals
were considered to represent higher background levels in the andesitic Lynchford Tuffs.
All three areas are reported in Poltock (1988).

1988-89

The area south of the Zeehan Highway was assessed for Devonian age, structurally controlled
gold mineralization. Work included stream sediment and rock geochemistry at Woody Hill and
Sisters Hills. No significant results were obtained and this section has since been relinquished
(Poltock, 1989).

1989-90

The Henty River grid was established. Other work included: geological mapping; rock
geochemistry and petrology. No significant mineralization was located, however extensive
basic volcanics were outlined in the South Western area which warrant further exploration.
At Newton Creek in the vicinity of the 30N pit and Henty Canal, rock geochemistry and 5 line
km of dipole IP was carried out across alteration zones associated with the major faults.
Significant IP responses were recorded.

Both areas are reported in Jenkins {1990).



Y 357028

7. WORK COMPLETED BY PASMINCO EXPLORATION 1990-91 22
7.1 Summary

Work completed by Pasminco Exploration during the year ending June 1991 included:
~reconnaissance geology in conjunction with rock geochemistry at Lynchford and Henty River;
-grid geological mapping in both sections of the licence;

-brief inspection of Mines Department diamond drill holes from Miners Ridge and Bradshaws
Road;

-382 rock samples collected for reference collection;

~-75 rock chip samples assayed for Cu Pb Zn Ag Au Ba (Appendix A, B1);

-7 -80# stream sediments from Henty Fault Wedge (Appendix A.B2);

-30 soil samples for an orientation program at Lynchford {Appendix A,C);

-40 petrological descriptions by A J Crawford {Appendix D);

—aeromagnetic and radiometric surveys at Lynchford and White Spur (Appendix F);
-UTEM survey of the Lynchford grid (Appendix G);

~trial VLF traverses at Henty Valley;

-Dummy probe testing the condition of Henty River Prospect diamond drill holes for possible
down hole EM survey;

-magnetic susceptibility measurements on rocks and drill core (HR 1-5 BR 1) (Appendix [);
-specific gravity measurements (Appendix J);

-Wacker bedrock sampling on lines 14, 16, 52 and 56N (Appendix K);

7.2 Henty Fault Wedge

7.2.1 INTRODUCTION

This section of the licence is bounded by the North and South Henty Faults (Figure 2). The
geology is characterised by fine to medium grained sediments, basic to intermediate volcanics
and an ophiolite suite with abundant basic dykes (Figures 5,17,18). A strong magnetic
character is associated with the serpentinites, basic dykes and detrital magnetite in quartzose

and volcaniclastic wackes.
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Exploration during the year centred on the AMG Henty River grid which was established in
1989/90. The grid covers parts of the former Mt Lyell West Tyndall and Henty River grids and
EZ's Henty River grid. The activities included: geoclogical mapping; rock, stream sediment
and Wacker geochemistry; reinterpretation of Henty River EM37 survey and probing DDH
HR1-5 for the possibility of down hole EM. In addition to the grid work, an assessment of the

andesite in the Halls Rivulet area and on the Cyprus grid lines 24-28N was carried out.

The following prospect areas were identified during the course of this program:

7.2.2 HENTY VALLEY

Massive pyrite with anomalous base metals was discovered outcropping in the Henty River.
The mineralization is associated with a sequence of altered basaltic to dacitic volcanics,
graphitic mudstone, chert and quartz mica wackes (Figures 13, 14,15). The volcanics are
quite distinct, petrologically, from other volcanics in the HFW. They have possible affinities
with the Lynch Creek Basalts (Crawford, Appendix D2). The prospective sequence is
bounded by spiays off the South Henty Fault and Rosebery Fault and is a structurally complex

zone with an anomalous east west cleavage

Alteration and a regional east-west trending corridor of structural dislocation was interpreted
by Leaman (Jenkins 1990, Appendix 7} from aeromagnetic results which is coincident with this
new zone of mineralization. This structural corridor should also be investigated further east
in the vicinity of Basin Lake. Several trial traverses of VLF were completed over the massive
pyrite horizon. A cross over was registered, indicative of a conductor however, these

traverses were poorly controlled and the data is not présented.

The volcanics are frequently intensely altered to sericite, chlorite, calcite, pyrite, haematite and
fuchsite. Alteration varies from pervasive in highly vesicular basalt to stockworks (fine grained

pyrite veins <20mm wide) in the more massive volcanics.
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The mineralization located to date includes massive pyrite lamina and 1m thick beds occurring
in sandstone and graphitic and siliceous mudstone. The best assays to date are:

Sample No.31646: 1.23%Ph, 0.77%Zn, 12gftAg in massive pyrite float block with galena
veins;

Sample No.31661: 0.66%Cu, 2.25¢g/tAu in brecciated chlorotic basalt;

Previous exploration in the area has been very limited, however sampling on the EZ Henty
River grid, whose baseline traversed part of the area, recorded anomalous values (115ppm
Cu, 170ppm Pb and 275ppm Zn) corresponding to altered pyritic basalts and dacites.
Similarly, the Wacker traverses along lines 16N and 14N which are located to the north and
west of the area returned a single point anomaly of 0.21%Pb and 0.04%Zn on 14N {Appendix
K).

7.2.3 HENTY RIVER ADITS

This prospect lies west of the South Henty Fault between lines 54 000N and 55 200N (Figure
5 and 8). Stringer galena and sphalerite mineralisation is associated with andesite lavas and
fine to medium grained epiclastics (Figure 18). For details of prospect geology see Meares

(1980).

A reassessment of the previous EM37 survey this yéar recommended that the EM response
in the eastern sector of grid between lines 55200-55600N be evaluated (Appendix H). The
Mt Lyell Henty River holes were probed to test their condition for a possible downhole EM
survey. However the holes were blocked at the following depths: HR1 64m; HR2 42m; HR3

78m and HR4&5 Om, making it impractical to undertake the survey.

The andesitic sequence, which is associated with mineralisation, was geologically mapped to
the north west as far as the North Henty Fault. Exposure is generally poor and no significant

mineralisation or alteration was located. The andesites located on Cyprus grid lines 24-28N
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- {Poltock, 1988), have similar lithclogical and stratigraphic associations as the Henty River
Adits andesite. The Cyprus work included soil sampling, which gave maximum values of
405ppm Cu, 250ppm Pb and 820ppm Zn.

The current work involved a single day traversing the stream and river section. The best rock
sample assay was 0.14% Zn from mudstone and andesite carrying galena and sphalerite
veinlets. The andesite is interlayered with sericitized pyritic sandstone.

7.3 White Spur

7.3.1 INTRODUCTION

This section of the licence is bounded by the North Henty Fault in the south and the
Rosebery, Mine Lease in the north (Figure 2). The area has aropen cover of subalpine
vegetation. Access is via a network of logging tracks and HEC roads and canals, the latter

providing new and extensive exposure.

The volcano-sedimentary sequence has similarities to the Hercules area and is composed
of predominantly felsic pumiceous mass debris flows, mudstone and greywacke (Figure 14

and 16).

Previous exploration by Rio Tinto, Mt Lyell and EZ culminated in drilling three holes within a
pyritic mudstone sequence. The best results are in hole: DCP 235, a 0.7m vein assaying
1.4% Pb and 2.2% Zn and WSP 2, 1.7m pyritic sediment assaying 0.04% Pb and 0.15% Zn.
In addition a Mines Dept stratigraphic hole, MR1, intersected the Central Voicanic Complex
(CVC) White Spur Formation (WSF) contact. Significant features of this hole include the
intersection of pyritic sulfide clasts in congiomerates at the contact and the recognition of a

shallow dipping contact between the WSF and CVC.

Current exploration entailed reconnaissance geological mapping, rock geochemistry and a

review previous of exploration.
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7.3.2 LITHOLOGIES
The geology of the area can be subdivided into the Central Volcanic Complex and overlying
White Spur Formation (Figures 6, 7 & 16). The CVC is a massive felsic feldspar phyric
volcanic that could be interpreted either as lavas and/or pyroclastics. Chlorite and albite is
the dominant aiteration style in the felsic volcanics, occasionally imparting a pseudo bedding

texture to this apparently massive unit.

The White Spur Formation represents ambient basin mudstone wacke sedimentation with
influxes of felsic mass debris flows. The mudstones are locally pyritic and dolomitic with
traces of base metals. Mass debris flows comprise graded units 10 —100m thick with a coarse
conglomerate base with ciasts of feisic voicanic, quariz porphyry, mudstone and suifide, which
grade to a fine grained vitric mudstone top. Incomplete sections and erosional contacts are
common. These mass debris flows are interpreted as distal equivalents of felsic volcanism
rather than being derived from a dormant volcanic terrain. The mass debris flows are
pervasively sericitized and locally silicified and pyritic.

7.3.3 STRUCTURE

It is difficult to define structures in the massive CVC, however the WSF mudstones are ideal
for structural mapping. The mudstones are bedded, frequently graded and develop a strong
slaty cleavage. In addition, mass debris flows form distinct horizons based on clast and crystal
types. The fold style in the WSF is open NNW trending with plunges mainly to the south.

Dips are moderate to flat except in vicinity of the North Henty Fault.

The White Spur area is interpreted to be underlain by the west-dipping NHF and by the east
dipping Rosebery thrust fauit further west. Berry (1990) interprets the former as a splay off
the main Rosebery Fault.

7.3.4 RESULTS

The mass debris flows with sulfide clasts are variably silicified, sericitized and pyritic
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suggesting proximity to a hydrothermal system. Alternatively the “clasts” could be interpreted
as vug fillings or carbonate clast replacements. The sulfide clast locations are as follows:
-77150E 59825N HEC canal, clasts of pyrite, galena and sphalerite occur in a silicified mass
debris flow. A quartz sulfide vein with associated silification assayed 0.18% Pb, 0.27% Zn
and 2.4g/t Ag.

—76975E 60400N logging track. Clasts of laminated pyrite and silica assayed 0.12% Pb,
0.08% Zn and 102g/t Ag. 150m NW a similar mass debris flow lithology with irregular veinlets

of manganese and limonite assayed 0.87% Pb, 0.10% Zn, 449/t Ag and 1.75% Ba.

Pyritic shears, quartz pyrite veins and silicification, previously reported by McNaught (in
Cartwright and Roberts, 1984) were examined. The mineralization is closely associated with
the NHF between 57800N and 58300N and occurs within both WSF and HFW sediments.
Leaman (in Jenkins, 1890) has suggested that there may be an association with underlying
Devonian granites, based on his analysis of gravity data. Assays for base and precious
metals were low, the only significant result is from a quartz pyrite vein of 0.12g/t Au. Sample
31540 from a pyrite shear assayed 0.3% Pb and Zn, however this location was resampled

with 31575 returning values of < 45ppm Pb and Zn. (Appendix B).

An iron stone exposed in the canal at 77150E 58350N is interpreted as a transported bog iron
deposit. The iron stone overlies unaltered and unmineralized sandstone and mudstone. The
iron is considered to have been derived locally from pyritic and dolomitic mudstone. However
these mudstones are widespread at White Spur and the iron stone is the only one located to
date. The iron stone (sample No.31574) assayed only'17ppm Cu, <5ppm Pb and 279ppm

Zn.

The open fold style and shallow dips in the WSF significantly enhance the exploration potential

of the area. The target host horizons may be buried but at relatively shallow depths
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distributed over large areas.

7.4. Tyndall

This section is located in the North East part of the licence, east of South Henty Fault and
covers the contact between the CVC and Tyndall Group (Figure 2 & 4). A recent discovery
of massive sulfide clasts was made in the spillway of the Newton Creek dam which is located
on the licence boundary. Other prospects within the area that have been previously described
in EL 11/85 reports include: the Henty Canal alteration zdne; the line 30N pit and Newton

Creek (Poltock 1987, Jenkins 1990).

The volcanics in the area can be broadly subdivided into dacites to the west in the Henty
Gorge and andesites to the east. The andesites occur on a plateau and are covered by

extensive fluvioglacial deposits.

Field work has been of reconnaissance nature restricted mainly to the south of the Newton
Creek discovery. The objective was to trace this mineralized horizon and to interpret the

regional geological setting.

The massive sulphide clasts occur within a mass debris flow or volcanic conglomerate
sequence. A total of 8 sulfide clasts have been located, measuring up to 40cm in diameter.
They appear to have been derived from a high grade polymetallic massive sulfide body. A
composite assay of the clasts yielded an assay of 0.09% Cu, 27.0% Pb, 31.7% Zn, 700g/
Ag and 0.92g/t Au. A lead isotope determination gave a Cambrian result which plots between
the Rosebery and Hellyer values (D Waliace, pers comm). Other lithologies identified within
the complex conglomeratic sequence include weakly altered dacites, silicified dacites and
andesites and vesicular basalts with clasts up to 1m in diameter (Crawford, Appendix D3).
Several finer grained horizons also occur within this crudely graded sequence. A sample of

siliceous sandstone with disseminated sulphides assayed 0.16% Pb0.51% Znand 0.11% Ba.
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The whole sequence has been strongly deformed with all clasts rotated and flattened into the
. penetrative cleavage. Several prominent faults, both normal and reverse further disrupt the
sequence. The clast bearing horizon has an anomalous east-west structural trend which is
broadly coincident with a regional magnetic disruption. This feature strikes east into the CRA-
Aberfoyle EL 5/85. A previous drill hole HA 8, intersected 235m at 0.2% Zn and 3g/t Ag
(Cartwright and Roberts, 1984) within this structural zone in former EL 9/66. The clast bearing
conglomerates lie on the contact between dacitic volcanics to the west and andesitic to the
east similar conglomerates with silicified clasts and laminated sandstone and limestone occur
400m south west (Figure 8) (Poltock, 1988). Sericite, calcite, pyrite, alteration within dacites

was located 900m south west which may represent a foot wall alteration zone.

The Newton Dam spillway area is being studied in detail by Robert Gibson the discoverer as
part of his Geology Honours thesis at CODES, University of Tasmanian.
. 7.5.1 LYNCHFORD

This area is located immediately south of Queenstown and separated from the Henty block
by 10km of Yolande River Sequence sediments, felsic porphyrys and Ordovician - Devonian
sediments. (Figures 2 & 4). The licence is bounded by the Mt Lyell Mine Lease to the north
and the CRA-Aberfoyle EL 47/83 to the south. The area is readily accessed by the Lynchford
Road and Huxley 4WD track. The vegetation cover is dominantly tea tree and blackwood

regrowth (see Plate 1).

Previous exploration by BHP, Pickands Mather and Mount Lyell was of a regional nature.
Cyprus Mines carried out more detailed work including soil geochemistry in the western
section of the current grid. Work completed this year included gridding, geological mapping

a UTEM survey and a high resolution aeromagnetic and radiometric survey.
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7.5.2 STRATIGRAPHY
The grid based geological mapping has largely confirmed the Mines Department 1:25 000
Queenstown sheet geology. Information outside the grid area is taken directly from this
mapping (Figure 15). The sequence comprises calcalkaline andesitic volcanics and felsic
volcanics within a mudstone greywacke sequence. These volcanics overly the Precambrian
derived Miners Ridge Sandstone and the tholeiitic Miners Ridge Basalt. The latter, which
occurs mainly south of the licence area was intersected in the Mines Department DDH MR1
see (Appendix L3). The andesitic and felsic volcanics are overlain by locally derived
volcaniclastic sandstone and conglomerate which in turn are unconformably overlain by

Ordovician siliciclastics and limestone (Figure 19).

Tentative correlations within the Mount Read Volcanics indicate that equivalents of the
Que/Hellyer andesite and the Hercules/Rosebery sequence may exist in the area. If these
correlations are correct then a condensed Cambrian sequence with the potential for two
mineralized horizons occurs at Lynchford.

7.5.3 STRUCTURE

Dips within the Cambrian sequence are steep to overturned with most measurements taken
from the mudstone. A single reading in the younger volcaniclastics suggests that they are
conformable with the underlying mudstone. Folds in the Cambrian sequence trend north-
south. The dominant structure in the area is the Miners Ridge anticline. Folds within the

mudstone may be isoclinal with structural repetitions.

Cleavage and foliation tends to strike north-west with steep dips. This orientation is axial
planar to the open north west striking and plunging folds in the Ordovician to Devonian cover
sequence to the west (Figure 15). This difference in fold trends between the Cambrian and
younger sequencers implies that an angular unconformity occurs at this contact. The only

major fault recognised in the area is sub parallel to the Devonian cleavage trend.

0
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Brendan Dowers from CODES, University of Tasmania has mapped a moderate west dipping

Qu o

thrust on the contact between the Miners Ridge Sandstone and felsic porphyries as part of
his Honours thesis. This fault has been interpreted by Dowers as a regional structure but it
is not recognised in DDHMR1. It may be confined to this lithological contact and dip more
steeply than Dowers has interpreted.

7.5.4 SOIL GEOCHEMISTRY

An orientation hand auger socil sampling survey was completed over part of the grid. Six sites
were sampled with the following different parameters being studied: lithology soil profile and

sample preparation (see Appendices A & C).

Results of the survey show that Cu and to a lesser extent Pb and Zn are enriched in A"
horizon soils with a high clay content. Metals are not consistently enhanced in the -80# or
pulverised whole samples. There is some concern that the surface copper enrichment may
be due to Mount Lyell smelter contamination. It is apparent that B/C horizon hand angered
samples should be adequate to detect underlying mineralization. It is recommended that
samples be prepared by pulverising after discarding large rock and quartz fragments.

7.5.5 MINERALIZATION AND ALTERATION

Minor localised alteration and mineralization has been identified both within the grid area and
beyond it. Some alteration may be associated with mineralization, however most alteration

basic to andesitic rocks is inferred to be largely deuteric.

The main styles of alteration and mineralisation identified inciude the following:

I. Silicification of mudstone on the North East margin of the grid in Roaring Meg Creek. This
is associated with minor veinlets of pyrite, galena and carbonate. Alteration is adjacent to
slightly sericitized pyritic porphyries and may be associated with the porphyry intrusion. The
maximum assay to date is 415ppm Pb and 550ppm Zn;

ii. Sericite minor pyrite in graphitic mudstone exposed in a Lynchford road cutting. No
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significant assay results were received,
iii. Barite veins exposed in costeans in the CRA-Aberfoyle licence on the southern boundary
of EL 11/85 in the vicinity of the old Lynch Creek Gold prospect. The veins occur within both
mudstone and Lynch Creek Basalts and are not associated with significant alteration or other
mineralization. Sample 31618 assayed 49.4% Ba but negligible values for base metal
elements;
iv. Quartz veins have been prospected in the past by shallow pits probably for gold. No
evidence of mineralization or alteration was noted and no samples were taken for assay;
v. Chlorite, albite, magnetite, epidote and calcite, localised within the andesite Lynchford
Tuff. This alteration is interpreted as a regional, largely deuteric effect. A similar assemblage,
dominated by epidote and haematite has been intersected in Miners Ridge Basalt in the Mines

Department hole.

In addition, two styles of mineralization occur close to the licence boundary that are of
significance:

i. Gossan with jasper located 300m south of the licence boundary on the contact between
the Lynch Creek Basalts and mudstone, (Fig 15). This is one of the few features that may
be associated with volcanogenic massive sulfide mineralization in the area. The best assay
is sample No.30184 240ppm Pb, 135ppm Zn

ii. Sandstone Hill Galena prospect located at the intersection of Coalville and Dixon Streets
in Queenstown 500m east of EL 11/85 (Figure 15). Taylor (1950) reports that mineralization
which was tested with a shaft and two diamond drill holes occurs in Ordovician limestone.
Samples from the shaft are reported to have assayed 14.9% Pb and 130z/t Ag. No indication
of zinc values was given. This carbonate hosted mineralization may be similar to the Oceana
Deposit at Zeehan. Limestone in the Queen River valley in the western part of the Lynchford

block has potential to host this style of mineralization.

3
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7.5.6 GEOPHYSICS

A UTEM survey was undertaken over the entire grid, survey specifications and an
interpretation of the results is given by R Smith see {Appendix G). Seven anomalous
responses have been recognised, all conformable with the stratigraphy and having a close
association with lithological contacts. Two of these responses "D and G" are interpreted as

possibly associated with a significant bedrock conductor (Figure 20).

The northern end of Anomaly D is coincident with pyritic and sericitic mudstone and a rock
chip assay gave <100ppm Pb and Zn but 2750ppm Ba, which may be significant. North of this
point bedrock is obscured by recent alluvium, including pyritic tailings from Mount Lyell in the
Queen River. Some 250m north of Anomaly D the prospective sequence is unconformabiy

overlain by Ordovician sediments.

Anomaly G is coincident with the interpreted contact between the mudstone and Miners Ridge
Sandstone. This contact is obscured by sandstone scree on the grid lines, however it may

be exposed in streams between 38000N and 38200N.

A preliminary interpretation of the high resolution aeromagnetic survey at Lynchford is given
by D Leaman, along with the survey specifications in Appendix F. Some significant features
have been noted by Leaman. The most prominent feature is a magnetic high which is
coincident with the felsic to intermediate, magnetite bearing Lynchford Tuff. It is interesting
to note that the Lynch Creek Basalt is not associated with a sign'ificant response, and hence

magnetics can not be used to define this unit, which tréends under cover into EL 11/85.

A prominent regional east-west trending disruption of the magnetics cuts across the grid area.
However, no structural feature was located during the geological mapping. The structure is

interpreted as a basement feature, possibly a splay off the Linda Disturbance, which in tum



. 357040
04§ 34

may have controlled the location of mineralization at Mount Lyell.

A more detailed evaluation of the magnetics, in conjunction with the latest geological

interpretation will be made early next year.
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8. EXPENDITURE
Total expenditure on EL 11/85, the Yolande Joint Venture for the twelve month period to 30
June 1991 was $211 851. This brings the total expenditure on the licence since it was

granted in 1985 to $66 3562.

Expenditure during 1990-91 is summarised below:

Personnel: salaries, wages and on costs 36 254
Travel & Accommodation 3488
Geological contractors 50 505

Geophysical Consultants including image processing 5 456

Petrography _ 8 609
Aeromagnetic survey 18 261
UTEM survey 12 303
Analytical services 10 872
Track cutting. gridding 16 549
Drafting services 4 900
Venhicles, plant and equipment 2 511
Stores and supplies 2 561
Tenement costs 4 832
Computing " 3009
Office costs 12 482
Administration, management fee 19 259

TOTAL 211 851
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9.CONCLUSIONS 36
A major exploration program over EL 11/85, Yolande Joint Venture, during 1991-91 has
defined a number of areas that are highly prospective for polymetallic massive sulfide
mineralisation. Two of these areas, the Henty River and Newton Creek Prospects are new
discoveries made during the year, highlighting the significant mineral potential of this large
block of relatively under explored Mt Read Volcanics. In addition, important target areas have A a
been defined within the Lynchford block, in the vicinity of the Henty River Adits and the White

Spur area, south of the Rosebery Mine Lease.

These prospect areas occur within a range of geological settings, hosted by rocks ranging
from felsic to mafic volcanics, often with highly deformed zones close to major, complex
structures such as the Henty and Rosebery Fault Systems. Analogies with both the
Rosebery-Hercules and the Que-Hellyer sequences have been inferred by association with

volcanic stratigraphy, lithogeochemical characteristics and structural style.
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Exploration Licence 11/85 Yolande Joint Venture is due for renewal for a seventh year of a
maximum ten year tenure on 21 August 1991. Several major prospect areas have now been
identified and it is imperative that these are rapidly evaluated, including the first diamond drill

testing of the area since the 1970's, during the forthcoming year.

A major program of evaluation is recommended to evaluate the potential for economic

massive sulfide mineralisation at the following prospect areas:

1. Henty Valley
Gridding: Infill existing grid and extend further south, approximately 15 line km total
Geology: Detailed mapping and sampling
Geochemistry: Hand auger soil and/or Wacker bedrock sampling
Geophysics: UTEM survey whole grid, possible ground magnetic and detailed gravity
surveys
Drilling: Possible diamond drill test of targets generated by above work using

helicopter support

2. Newton Creek
Gridding: To cover area between South Henty Fault and EL boundary from Newton
Creek to Henty Canal, approximately 30 line km total.
Geology: Detailed mapping and éamp!ing
Geochemistry: Lithogeochemical sampling, possible Wacker bedrock sampling
Geophysics: Comprehensive UTEM survey
Drilling: Possible diamond drill test of targets generated by above work
Note: Some of this area falls within the proposed Henty Mine tailings easement area.

Condemnation work including drilling is likely to occur here.
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3. Lynchford 38
Gridding: Extend existing grid to east to cover mineralisation occurrence,
approximately 8 line km total
Geochemistry: Soil sampling of grid area, lithogeochemistry
Geophysics: Extend UTEM coverage to east, possible detailed ground magnetic and
gravity surveys

Driling: Possible drill test of targets generated by above investigations

4. White Spur
Geology: Complete detailed mapping north to Mine Lease boundary with emphasis
on struciural and stratigraphic controls to mineralisation.
Geochemistry: Systematic stream sediment and/or water sampling and
lithogeochemistry to outline zones of alteration and favourable mineralisation
Geophysics: Evaluate aeromagnetic survey results, follow up with detailed ground

magnetic and gravity surveys

5. Henty River Adits
Gridding: Infill existing grid, estimate 8 line km total
Geology: Detailed mapping and sampling of favourable units
Geochemistry: Detailed soil andfor Wacker bedrock sampling

Geophysics: UTEM survey over mineralization host sequence

6. General
Aeromagnetics: Complete evaluation of 1991 survey, incorporating best geological
data and magnetic susceptibility results
IP:  Compile and assess results of previous Mt Lyell surveys including image

processing
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Lithogeochemistry: Complete regional coverage of tenement to aid characterisation

(. of zones of favourable alteration and potential mineralisation

7. Extension of Licence Area

In light of the recent discovery of massive sulfides in the Henty Vailey Prospect, close to the
southern boundary of the northern section of the licence immediate consideration should be
given to re-acquiring the ground adjoining EL 11/85 to the south, to cover possible extensions

of this mineralised system.
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APPENDIX B

SAMPLE RECORDS & ANALYTICAL DATA SHEETS
B1 Rock Samples

B2 Stream Sediment Samples
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