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SUMMARY « 0007
During the 1996-97 reporting period a shift in emphasis from Pb-Zn to Au exploration

occurred within the licence area. Exploration work culminated in the completion of 7 RC

holes (567.5m) and 3 DDHs (204.0m) in the Tullah EL 22/90 licence area.

These holes intersected significant but low grade gold mineralisation in the Lakeside Prospect
on the southern shores of Lake Rosebery approximately three kilometres south of the HEC

Township of Tullah. The best intercepts are:

LSRC5 8m@ 2.26 g/t Au(45-53m)
LSD9 3m@ 3.08 g/t Au(59-62m)

Although these grades do not approach those obtained at the Henty Gold Deposit located in a
structurally similar position some 9 kilometres to the south it is recommended that further
exploration is conducted in this area. After a comprehensive review of the combined titles, it

has been decided to continue exploration for both Pb-Zn and Au mineralisation.
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This report details exploration undertaken on Tullah EL 22/90 and adjoining titles
Sterling River EL 24/91 and Mount Farrell EL13/96, between September 1996 and

September 1997, The ELs are located east of Rosebery, western Tasmania (Figure 1).

The Tullah and Sterling River ELs cover units of the Cambrian Mt Read Volcanics
centred on a 16km long section of the Henty Fault in Western Tasmania. The ground is
well mineralised, with numerous showings and sub-economic deposits of base metals and

precious metals (Figures 3&4).

The area has a long history of previous mining (mainly small-scale Pb-Ag) and is one of
the more heavily explored parts of the Mt Read Volcanics, with over 100 surface
diamond dnll holes and a further 78 holes drilled underground in the old Farrell Mines.

Much of the drilling, as well as geophysical and geochemical surveys, has been
concentrated along the Henty Fault. Less accessible zones, such as the southern and
eastern parts of the Sterling River licence and east of the Farrell Mines, have received

minimal attention.

During 1996-97 the focus of exploration has shifted from Pb-Zn mineralisation to Au

mineralisation associated with the Henty Fault Zone.

Other exploration completed in these titles dunng the 1996-97 period include:

(a) A review of prior exploration in the Sterling Valley area.

(b} A study of the paragenesis of mineralisation at the Lorrigan’s Luck (previously the
Arsenic Prospect), Lakeside and Sterling Valley.

(c) Soil Orientation surveys over the Lakeside Prospect and across the Sterling Valley.

{(d) Mapping and RC sampling in the Sterling Valley area

{e) A geophysical appraisal of prior data over the Tullah licence area.

{f) A recommendation for drilling on an I P target north of the Lakeside Prospect.

(g) Areview of past exploration in the South Stitt area (EL 24/91).

(h) A prospecting review using the Pasminco GIS system of past exploration data.
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Tullah EL 22/90 covers 18km?, of which 2.6km? is vested in the HEC and Mine Lease
63M/80 (. 16km?) is excluded from the EL (Figure 2). On 20 October 1995, the EL was
reduced from 24km? as required by statutory regulations. The relinquished area

comprised part of the Farrell Range and a small section of the Murchison Gorge.

The Tullah EL was applied for in August 1990 by Peko Exploration Limited, a subsidiary
of North Broken Hill Limited. In September 1990 the EL application was transferred to
Pasminco Australia Limited (of which NBH then owned 45%). The EL was granted on
20 October 1990.

Sterling River EL 24/91 covers 48km? around Mt Murchison south of the Tullah EL
The granted area is 42km?, with 2.7km? of Pasminco’s Rosebery Mine Lease and 2.4km?
vested in the HEC, being excluded from the EL.

Sterling River was onginally applied for by Pasminco Exploration as 42km? in August
1991, but an area 6km? to the SE of Mt Murchison was added to the application in
October 1991, The EL was granted on 10 January 1992, In 1992 the renewal and

reporting date for Sterling River was made the same as that for Tullah EL 22/90.

Mount Farrell EL 13/96 was applied over two square kilometres in the vicinity of Mount
Farrell. This was a portion of the ground relinquished on 20 October 1995 and covers
the Owen Conglomerate/Murchison Volcanics contact zone just south of Mount Farrell
and over the Osborne alteration zone. This licence has a small zone vested in the HEC

along the Lake Rosebery dam area.

The land categories for Tullah, Sterling River and Mount Farrell licence areas are shown
in Figure 2. About 75% of EL 24/91 is covered by the Mt Murchison RAP (Crown
Land).

In June 1997 an application was made to amalgamate the three titles. The titles will be

collectively reported under the title of EL 22/90 Tullah.
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GEOLOGY

The Tullah, Sterling River and Mount Farrell licences cover units of the Cambrian Mt
Read Volcanics extending either side of a 16km length of the Henty Fault. The latter is a
major NNE-trending and steeply west-dipping structure located towards the eastern

margin of the volcanic belt (Figures 3 & 4).

Within the ELs volcanics range form rhyolitic to basaltic in composition but are
predominantly rhyolitic to dacitic.  They include lavas, intrusives, pyroclastics,

volcaniclastics, epiclastics and sediments.

West of the Henty Fault the dacitic to andesitic volcanics of the Mt Black Volcanics are
dominated by lavas and reworked volcaniclastics. On the western side of the Sterling
Valley there is a large wedge of andesitic and basaltic lavas, sills and clastics the Sterling

Valley Volcanics (Allen 1995).

Lying along the eastern side of the Henty Fault there is an extensive unit of west-dipping
and facing fine interbedded sediments including black shales - the Farrell Slates. East of
and stratigraphically below the Farrell Slates are the rhyolitic to dacitic Murchison
Volcanics, which comprise lavas, intrusives and volcaniclastics  These are intruded by
the chemically-similar Murchison Granite (Cambrian}, and unconformably overlain by

Ordovician Owen Conglomerate

Most of the volcanics are hydrothermally altered to some degree. In particular, the
Murchison Volcanics contain intensely-altered zones, most significantly and extensively

along their upper contact with the overlying Farrell Slates.

Pb, Zn, Cu, Ag, Au, Sn and As mineralisation is widespread, most particularly in the
Farrell Slates and Murchison Volcanics cast of the Henty Fault The only known
mineralisation west of the fault is the Au-As-Cu-Sn at Lorrigans Luck, formerly known
as the ‘Arsenic Resource’, part of which occurs within the mafic Sterling Valley

Volcanics.
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Most of the known mineralisation is of a structurally-controlled lode and vein style.

Many lodes are conformable with the primary layering in the enclosing rocks, with lodes
and bedding closest to the Henty Fault tending to parallel the steep west dip of this
structure. Small, massive base metal sulphide boudins occur in the Farrell Slates near

Mackintosh Dam.

The presence of Au-Sn mineralisation, as well as evidence from lead and sulphur
isotopes, suggests that much of the mineralisation in the Tullah-Sterling River area is a
Cambrian-Devonian hybrid (Purvis 1992). The gold, as well as some of the base metals
and silver, are apparently of Cambrian volcanogenic origin and were remobilised in the
Devonian largely due to the influence of the granite intrusion, with inputs at that time of
Sn, As, further base metals and silver. Gold is a notable absentee from the Pb-Zn-Ag
Farrell orebodies at Tullah - the Jargest (now 80% mined out) of the known resources on

the ELs.

The main known mineral showings are shown on Figure 4. Two of the larger
mineralised bodies (the Lakeside gold deposit with 750,000 @ 2.1g/t Au, and Lorrigan’s
Luck with 480,000t @ 5% As & lg/t Au), are not exposed at surface and were found by
drilling in the 1980s.
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PREVIOUS EXPLORATION

Previous exploration in the Sterling Valley was carried out under EL 4/73 by (Asarco
(Aust) Pty Ltd - 1973-74), Cominco Australia Pty Ltd (1975-78), EZ Co. (1979-86) and
Billiton Australia (1987-88). Previous work is detailed in reports referenced in Randell
(1989; TSV59) and Lorrigan (1991, TSV64). Modern systematic exploration of the
Sterling Valley commenced in the late 1950’s with a range of geophysical surveys which
included 1P, ground magnetics and fixed loop EM (Refer Section 6). Asarco conducted
a stream sediment survey over EL 4/73 in early 1973 which defined a number of base
metal and tin anomalies. The area was favoured for testing the tin potential and Arsarco
Joint Ventured with Cominco to conduct exploration Samples were not analysed for
Au. Exploration including bedrock auger sampling, magnetics, EM and TP surveys
culminated in the drilling of holes SVI1 to SV3. Poor tin intersections led to the

withdrawal of Asarco from the JV.

In 1979, a JV was formed involving EZ as manager. The majority of the work
completed by EZ was in the NW corner of the EL, over the Henty Fault zone. Mapping,
soil geochemistry, IP and ground magnetics were completed over the rehabilitated grid,
and the ungridded eastern portion of the EL was covered by stream sediment sampling,

rock sampling and mapping. There was no sampling for Au.

In 1980, DDHs STP217 and STP218 were designed by EZ to test for Sn mineralisation
over coincident ground magnetic and IP anomalies. Mineralisation intersected included
pyrrhotite, pyrite and arsenopyrite, with the best Sn intersection of Im @ 0.5% Sn in the
Mt Black Volcanics. A further 5 holes were drilled from 1980 to 1981, but halted in
1981 because of insignificant Sn results. Dnlling targets in the Lorrigan’s Luck area

within the current Tullah-Sterling River ELs are summarised in Table 1

The potential of the high As intersected in the holes was considered in 1984 as an
alternative commodity. An informal “ore reserve” calculation of 4 sulphide lenses in
holes STP217, STP221, STP231 and STP234 estimated 480 000t @ 5% As in the
“Arsenic Resource” (McDonald, 1984). Mineralisation was open 450m to the north, to

the south and at depth.
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Routine split core analysis for Au by aqua regia AAS had been established for holes
drilled after STP217, but had been dropped by the time STP234 was drilled due to the
apparent lack of significant Au in the sampling. However, polished sections examined
from STP217 and STP234 identified Au (as “an ovoid bleb in pyrrhotite”, T20799, -
STP217) which led to assaying of these holes for Au. The aqua regia AAS technique did
not detect all the Au in the samples due to the presence of sulphides, therefore

understated the Au content in the holes.

Dnill core from STP217, STP231, STP234, STP232A and STP232A1 was re-assayed for
Au by Fire Assay analysis in 1985 by EZ (McDonald, 1985). Twelve samples returned
greater than | g/t Au, with the highest intersection of 0.6m @ 50 g/t Au in STP234
(313.25 - 313.85m), immediately east of the Henty Fault Zone. Of the 54 samples which
returned values higher than 0.1 g/t Au, Fire Assay analysis consistently gave a higher

assay than the aqua regia method employed earlier.

A gold content for the Sterfing River area Arsenic Zones was calculated using the arsenic
“ore reserve” intersections presented by McDonald (1984), which estimated an ore
content of 480,000t @ 5.02% As, 0.84 g/t Au. It is postulated that greater Au was
intersected in this area, but drill core samples in the best As intersections were removed

for metallurgical testing and subsequently never analysed for Au.

In 1982 a soil geochemistry survey was conducted over the Mt Black Volcanics in the
Sterling Valley south of the Arsenic Resource, close to the Henty Fault (Sainty, 1982a)
Anomalous Sn results led to excavation of a costean on line 3260N, from which rock
chip sampling returned high Au assays Seclected rock chips of quartz-schorl-sulphide
veins returned Au values of 26.6 g/t and 8 9 g/t Au (by Fire Assay) (Sainty, 1982b). No
further work was carried out at the time however as the vein style mineralisation was
considered to be unattractive In 1985 EZ drilled STP283 underneath the costean, also
targeting a low resistivity zone identified from IP surveying. Minor sulphides were
intersected throughout the hole, concentrated in zones of quartz breccia and fine grained

chlontic rock (McDonald, 1986).

Additional drnlling in the Sterling Valley continued to test geophysical targets, also

testing the Henty Fault Zone and interpreted cross-structures. STP284 targeted a
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Dighem EM anomaly along strike from the southern extension of the Henty Fault and
across strike from significant sulphide mineralisation intersected in DDHs STP217, 221,
231 and 234, The hole was completed entirely within Farrell Slates with only rare
sulphides associated with veins. SVD87-1 was designed to test for Au mineralisation on
the Henty Fault zone, continuing ESE from DDH STP283. The hole stopped at 30m
due to poor recoveries in oxidised favas, and SVD87-1A was drilled with the same
objectives. Because of recovery problems in SVD87-1, the second hole was collared
steeper than proposed and intersection on the fault was 100m vertically below original
plans. The hole intersected only traces of Au in a 10m zone of pyrite-pyrrhotite-

arsenopyrite-fluorite mineralisation.

Several points and observations from previous works are summarised below, and have

provided criteria for recent and recommended exploration in the area:

1) Many Au values are associated with high As (arsenopyrite), Cu (chalcopyrite) and
pyrite. It is still uncertain aflter petrographic examination of mineralised zones
whether Au is directly associated with the pyrite or arsenopyrite

2) The Au is related to sulphide mineralisation but not directly proportional to the
amount of sulphide present.

3) Fire assay consistently reports higher Au values than early Aqua Regia analyses,

indicating that early Au reports underestimate the occurrence of Au.

4) Metallurgical testing of As-nich sulphide lenses in drill core from the Arsenic Resource
area resulted in the removal and destruction of core prior to analysis for Au. Because
of the association of arsenopyrite with Au, it can be assumed that higher Au than
reported was intersected but not assayed in these lenses.

5) The “ore reserve” calculations for the Arsenic Resource were based on sulphide
lenses of only 4 holes and are therefore highly speculative. Further drilling in this area
1s highly recommended.

6) The Arsenic Resource is open to the north and south, and only tested by 5 holes

through the Henty Fault. Shallow drilling through the fault zone is recommended.
7) Cross structures and offset of the Henty Fault identified in past exploration need to be
better defined. Geophysics is recommended to help delineate the fault zone because

of a lack of outcrop and glacial and alluvial cover.
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8) Soil geochemistry signatures need to be defined by a soil orientation programme over
areas of known mineralisation, using conventional ‘C’ horizon sampling methods
where possible, and a trial MMI sampling programme. A soil gcochemistry survey
may be conducted depending on the orientation results.

9) Mineralisation appears to be contained in quartz-sulphide veined and brecciated rocks,
primarily in the Mt Black Volcanics west of the Henty Fault. Quartz-chlorite +
tourmaline + fluorite alteration is common and suggests derivation from granite-
related fluids. Petrographic examination has identified disseminated cassiterite,

variably associated with quartz or fluorite eg. T20799, STP217.
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WORK COMPLETED 1996-97 REPORTING PERIOD

5.1 Review of Work Completed

Lh

Previous work conducted in the Sterling Valley, particularly in the Lorrigan’s Luck area,
has been collected and added to Pasminco's G1S where appropriate. All core has been
examined, and logs compiled into a folder contaiming all holes drilled into the Lakeside
and Lormmgan’s Luck Prospects. Summary logs have been added to datcol and techbase.
Previous assay results are listed with logs in the folder and these have been added to
techbase. Petrological reports included in past reports accompany logs in the folder and
additional polished sections from DDHs STP221, STP234 and STP283 have been
examined to determine mineralogy and petrogenesis. Summaries of drill targets, Henty
Fault intersections and best Au intercepts are summarised in Tables | and 2 (Refer to
Section 4). Current work completed in the Lorrigan’s Luck area has also included a
review of the existing ground magnetic data and mapping over the refurbished Sterling

Valley gnd.

Mineralisation and alteration

Au mineralisation in the Sterling Valley appears to be contained in quartz-sulphide
veined and brecciated rocks, pnimanly in the Mt Black Volcanics west of the Henty
Fault. Gold bearing samples from drill core and rock chip sampling also contain high As
(as arsenopyrite} and elevated Cu {chalcopyrite) and Ag. Pyrite i1s also abundant
(reflected by high Fe geochemistry). The assemblages suggest that pyrite and/or
arsenopyrite 1s associated with the Au mineralisation although it is still uncertain afier
petrographic examination of mineralised zones whether Au is associated with the pyrite

or arsenopyrite

It is probable that quartz-chlorite-tourmaline + fluorite veins hosting mineralisation are
derived from granite-related fluids. Highest Au occurs in veins and alteration in
brecciated and faulted zones in the Mt Black Volcanics, although increasing Au assays
with depth (McDonald, 1986) may be associated with closer proximity to the Henty

Fault to the east which may have acted as a pathway for Au-bearing fluids

10




277017

Intersection of the Henty Fault Zone and best Au intersections in Lorrigan’s Luck -
Sterling Valley are summarised in Table 2. Only five holes drilled in the area intersected

the fault zone.

Mineralisation and alteration north of Sterling Valley

Recent dnlling at the Lakeside Prospect to the north has confirmed shallow Au
muneralisation footwall of the Henty Fault, in Farrell Sequence sediments, highlighting
Lakeside as an easily accessible and definable drill target. Au mineralisation commences
within 10-20m of the Henty Fault zone, regardless of depth. The Farrell host rocks are
typically coarser grained sandstones, providing a permeable rock for fluid transpon
following the fault. Structural complexity in the Sterling Valley however, such as offsets
of the Henty Fault, could easily provide alternative pathﬂays for fluid movement and
vein-style mineralisation which i1s more easily confined to the fault zone at Lakeside to
the north. Mineralisation intersected at Lorrigan’s Luck and in holes to the south of
Lormgan’s Luck eg. STP283 and STP234 is commonly hosted in veins in breccias and

brittle fractures, probably because these provide the easiest pathways for mineralisation.

Mineralisation style and paragenesis

Two samples were sefected for polished thin section examination of mineralisation and
paragenesis from the Lorrigan’s Luck Prospect (IDDHs STP221 and STP234) and two
samples taken from DDH STP283 lkm south of Lorrigan’s Luck in the Sterling River
EL. The samples are from various alteration and mineralisation zones in diamond drill
core, and have been compared to mineralisation and alteration parageneses investigated

at the Lakeside Prospect 1km to the north.

Examination of the sections have provided the following interpretations for
mineralisation paragenesis:

early grey mineral (cassiterite?} (replacing pale grey mineral?)

chalcopyrite

pyrrhotite

pyrite

arsenopyrite

(sphalerite)

carbonate

11
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chlorite

The alteration assemblages associated with mineralisation appear to be quartz-carbonate,
with later carbonate-chlorite + tourmaline observed consuming the margins and along
fractures of mineralisation. The mineralisation paragenesis appears to be consistent with
two samples examined from the Lakeside Prospect to the north (76778, RED87-3,
112.7m and 76779, RED87-7, 247.0m). Mineral abundances vary over the area, with a
greater abundance of pyrrhotite present in the Lorrigan’s Luck samples and pyrite-
arsenopyrite dominating the assemblages at Lakeside and in the Sterling Valley. Only

traces of pyrrhotite are observed in the Lakeside and Sterling Valley samples.

Thin and polished section examination of veins sampled by EZ (Sainty, 1982b) also
report a “granitic (quartz-schorl) vein and replacement paragenesis” with the main
sulphide phases being arsenopyrite, pyrite, pyritised pyrrhotite, lesser altered chalcopyrite
and cassiterite. Accessory galena, sphalerite, tetrahednte-tennantite and extremely rare
Ag with supergene Cu and Cu-Fe sulphides (covellite, digenite} were observed. Au was
not detected. Secondary Fe-free arsenates are thought to partially explain the
discrepancy between assayed As and Fe (Sainty, 1982b). A further study by Taheri and
Green (1990) shows a more complex paragenesis with tourmaline being introduced

earlier and at a later stage galena and sphalerite.

Soil Geochemistry

Two small scale MMI and C horizon soil onientation survey were undertaken at Lakeside
and Sterling Valley. The aim of the surveys was to test areas of known Au
mineralisation and to investigate the potential of soil geochemistry to determine the
location of the Henty Fault, which is covered by glacial sediments. The Lakeside line

was repeated in drier conditions to compare the MMI response.

20 MMT samples were collected in the Lakeside area along grid line 54 375 300N, from
384400E to 384780E, parallel on surface to LSRC3 and DDH RED87-6. No Au was
detected, but elevated Ag 1s present over a mineralised zone at depth in RED87-6, and
approximately around the surface location of the Henty Fault zone, as projected from
drill hole intersections. Elevated Ag + Ni at 384500E is thought to be due to

contamination about the drill collar of DDH RED87-6. Low detection levels in the

12
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limited data set makes the method a dubious mapping technique for locating the Henty

Fault.

The sampling was repeated two months later in drier conditions. The results show a
different MMI response than the earlier survey. Two samples detected Au, with a
greater detection also of Ag and Ni. Elevated Ag is present with Au at 384400E and
384420E. The best Ag + Ni response (up to 2.58ppb Ag) coincides with the best
response from the earlier survey, thought to be in an area contaminated by the drill collar
site of DDH RED87-6. Projection of the Henty Fault Zone to 384620E (sample
164212) shows elevated Ag, but does not show any geochemical characteristics
associated with the fault. The fault zone intersected in RED87-6 lies vertically below

384560E, which does not show any high geochemical response either.

20 MMI and C honzon soil samples were collected along grid fine 54 373 400N in
Sterling Valley, from 383780E to 384180E. Anomalous Au was detected in both MMI
and C horizon surveys along grid line 54 373 400N in the Sterling Valley. Iligh Ag and
Ni values also occur with the anomalous Au in the MMI samples, and the sample sites
coincide with elevated Au and high As, Fe + Zn and Pb results in the C horizon soil data.
This orientation line was selected to test an area proven anomalous from previous
surveys (Sainty, 1982), and the most anomalous zone, at 383920E & 383900E, coincides
with an area where rock chip samples have returned anomalous Au, As & Sb. It is
concluded that MMI sampling over glacial covered areas could be a cost effective

exploration tool.

Structure and geology

Mapping in the Sterling Valley area has been unsuccessful in locating any surface
expression of the Henty Fault. The fault contact between the Mt Black Volcanics to the
west and Farrell sediments to the east is reported from previous work 1o be 011/65°W
(AMG) (McDonald, 1984). The area where the fault trace is expected to outcrop 1s
covered by glacials and/or alluvium, which appears to fill a depression created by the
fault. Mapping in the Sterling River and creeks in the arca has located cleaved and
chloritic volcanics (Mt Black Volcanics) to the west of the fault, and cleaved sediments

(sandstone-slate) to the east, delineating the location of the fault zone at minimum to lic
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in an 80m zone between mapped volcanics and Farrell sediments (5373300N). This zone

is covered by glacial and alluvial sediments.

Structure and geophysics

Previous ground magnetic surveys conducted in the Tullah and Sterling River ELs by EZ
(1980) have been digitised and imaged at 1:10,000 scale and magnetic susceptibility was
measured on available core from STP234, STP221, STP217 and SVD87-2. The
objective of magnetic susceptibility readings was to investigate any magnetic character
that may be associated with either lithology or the fault zone, and also the response of

pyrrhotite intersected in veins.

The magnetic data has been re-examined and shows a broad high with a shallow high
frequency response within it. The broad high is centred over the Lorrigan’s Luck area,
weakening in a subtle linear trend to the NNE, more or less following the interpreted
trace of the Henty Fault. The high frequency response seen in the magnetic data is due
partly to a microdiorite magnetic unit within the Mt Black Volcanics. The broad high is
a combination of Mt Black Volcanics interpreted at depth and pyrrhotite mineralisation

at depth.

A cross section through DDHs STP234, STP221, STP217, STP284, STP231 and
SVD87-2 (5374376mN), was drawn to project intersections of the Henty Fault to
surface, assuming a westerly dip of 65°. All holes except STP284 intersected the fault
zone. Best Au mineralisation intercepts are 60 - 80m up-hole from the Henty Fault in
brecciated and faulted zones. The mineralisation occurs in veins and alteration in
brecciated and faulted zones in the Mt Black Volcanics, dominantly quartz-chlorite-

tourmaline vein-style replacement paragenesis.

Three cross-structures have been interpreted approximately E-W across the Henty Fault
zone, in the vicinity of the broad magnetic high frequency response. The cross-structures
are thought to be post magnetic features in the Mt Black Volcanics, but whether they are

pre- or post-mineralisation remains questioned.

DDH STP217 intersected a highly magnetic intrusive unit beneath surface glacials from

17.2 - 58.9m, which was logged as trachy andesite (Mollison, 1980) and described as
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microdiorite in thin section. Magnetic susceptibility readings down the hole shows the
intrusive to be characteristically magnetic, averaging 20 S.1/1000  Additional high

readings in the hole can be attributed to veins containing pyrrhotite.

STP221 appears to dnll through or about (above or below?) the broad “high” zone
observed in the ground magnetics. Magnetic susceptibility readings highlight veins with
pyrrhotite from 30.8 - 49.8m, for which the background 1s 1.5 S.1/1000. The
mineralisation is described as pyrrhotite with pyrite and arsenopyrite in veins and

stringers, ranging from 2 - 44 S.1./1000.

STP234 and SVD87-2 measured elevated magnetic susceptibility only in response to

pyrrhotite veining.

From the available drill hole data, it appears that the high pyrrhotite responses in STP221

are related to the broadest ground magnetic responses seen in the image.

Diamond Drill Hole - SV4

This hole was completed in early 1996 and presented in the 1996 Annual Report
(McGunnigle 1996). However, the upper hole assay data and interpretation on the drill
hole cross section were not included with the annual report and are enclosed in this
report. The drill log and assay results for SV4 are included in Appendix 1, and the cross

section of the hole 1s illustrated in Figure 5.

The drill results for samples collected across the upper portion (hanging wall} of the
Henty Fault only recorded subdued assay values. Unfortunately, the sericite/graphitic
schist zone logged just beneath the Henty Fault Zone was not sampled. No obvious
zones of silicification and sulphurdation were logged east of the Henty Fault in a simnilar

stratigraphic position to the Henty Mine mineralisation

The very high arsenic value of 4.96% As obtained between 137.3-137.75m contained
2.25 g/t Au. This maybe a similar style of mineralisation to that obtained in Lornigan’s
Luck (previously Arsenic) Prospect, but the latter mineralisation is on the hanging wall

side of the Henty Fault Zone
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Dnll hote SR3 was drilled 300m to the north of SV4. This hole targeted to intersect
under the Sterling Valley Mine. 1t also intersected several elevated arsenic zones on the
foot wall side of the Henty Fault Zone over narrow intervals indicating an arsenic-gold

association through this interval (Purvis 1995).

The presence of the Sterling Valley magnetic low some 400m north of drill hole SR3,
and the arsenic-gold association noted to the south in these two drill holes indicates a
potentially mineralised zone. It is recommended that the IP traverses in this area are
again reviewed to see if a chargeability anomaly indicating increased sulphides is present
in the area immediately north of drill hole SR3 associated with the Sterling Valley

magnetic low, a zone of intense alteration.
Lakeside - Lorrigan’s Luck Prospect

These prospects occur along the Henty Fault Zone south of Lake Rosebery. The
Lormgan’s Luck Prospect occurs approximately 1500m south of Lake Rosebery. The
Lakeside Prospect occurs adjacent to the southern shoreline. The 500m or so between

the two prospects has not been explored.

During the 1995-96 reporting period Paul Basford reviewed the Lakeside Geophysical
Surveys (McGunnigle 1996). Both prospects were discovered by testing IP anomalies
with diamond drill holes. Basford noted that TP could be used to delineate the Henty
Fault Zone and several [P anomalies at these prospects appear to be untested, with the

intervening ground between the two prospects untested by both geophysics and drilling.

During this reporting period, seven RC holes (567 5m) and three DDHs (204.0m) were
completed on the Lakeside Prospect. The diamond drill core was examined to determine

structural orientations.

5.3.1 Drill Targets

In August 1996 after reviewing prior exploration data (Refer Section 4) a

recommendation for a series of shallow drill holes was made.
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Earlier exploration had targeted several I[P anomalies which intersected elevated tin
mineralisation. Further follow-up drilling was undertaken through glacials that
were up to 40m thick. This exploration occurred in 1979 and in the mid 1980s re-
assaying of the core resulted in anomalous gold mineralisation being outlined. A
total of thirteen diamond drill holes was completed. The best intersections were
obtained on the immediate foot wall of the Henty Fault c.f the mineralisation at
Lorngan’s Luck Prospect which occurred on the hanging wall side of the Henty
Fault Zone. The gold mineralisation appeared to be associated with anomalous

arsenic and/or copper mineralisation.

From cross and longitudinal sections it was deduced that the mineralisation could

be in a rod-like zone plunging north under Lake Rosebery.

The best intercepts include:

REDS87-3 665m@ 5 g/t Au
RED87-5 2Zm @ 4 g/t Au

REDS87-6 8.9m @ 1.5 g/t Au
REDS87-7 3.5m @ 3.6 g/t Au

A senes of shallow RC holes were sighted to assess this mineralisation at a shallow

depth and seven were completed.

Figure 5 shows the location of the prior dnll holes and the intercepts made. It also
shows the location and traverse of the dnifl holes completed during the reporting

period.

Appendix 3 contains two memoranda by McGunnigle and Dibben on the
positioning of a series of shallow RC holes to further assess the Lakeside Prospect.
When these first results were reviewed (Appendix 5) it was decided, as Lake
Rosebery was so low, that three short diamond drill holes would also be drilled
between drill hole LSRC 7 and around drill hole MRP 233 which intersected
16.5m @ 1.16 g/t Au or 6m (@ 2.4 g/t Au (refer Figure 5).



5.3.2 RC Drill Results

A total of seven RC holes were completed in October 1996 on the Lakeside
Prospect. The drill hole logs and assay results can be found in Appendix 4. A
discussion of the drill hole results in Appendix 5 and a plot of the drill hole

positions in Figure 5.

Drill Hole LSRC 1

This hole drilled at 3845655375245 at -60° to 90° magnetic was completed at
86m.b.c. The hole intersected shallow glacial cover rocks then Mount Black
Volcanics before passing through the Henty Fault Zone at about 30m. The hole
intersected a wide zone of anomalous and elevated gold values from 41 .to
62m.b.c., on the foot wall of the Henty Fault Zone Dnill hole LSRC | was sited to
test the up-dip position of RED88-2 which had failed to intersect anomalous

mineralisation.

The 21m intercept averaged 0.57 g/t (42-62m.b ¢.) including 3m @ 1.19 g/t Au
(48-51m) and 3m @ 1.03 g/t Au (53-56m.b.c.).

This hole showed a wide zone of sub-economic mineralisation with thin zones of

marginal ore associated with anomalous arsenic, up to 2.76% As.

Drill Hole LSRC 2

This hole was drilled 25m north of LSRC 1. It too iﬁtersected a similar sequence
of rock units. Again a wide elevated gold rich zone with corresponding elevated
arsenic values was located between 46mb.c. and 65mb.c., a zone of 19m. This
zone averaged 0.65 g/t Au with the zone 50-57m.b.c. averaging 1.04 g/t Au, or 5m
from 52m.b.c. averaging 1.35 g/t Au, which has been used on Figure 5.

The consistent wide envelope of potential mineralisaon 15 considered very

encouraging. This again corresponds to the wide zone of arsenic mineralisation

which returned up to 4.79% As.
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Drill Hole LSRC 3

This RC hole was located at 3845665375294 which is approximately 25m north of
LSRC 2. The hole was drilled -60° and 90° magnetic. The hole was completed at
86m. The hole intersected glacials to a depth of 12m and then Mount Black
Volcanics. The Henty Fault Zone is interpreted as being around 47-51m and then

the Farrell Slates were intersected.

This hole intersected little anomalous mineralisation with no values over 0.3 g/t
Au. The elevated Arsenic results are confined to that area interpreted as the Henty

Fault Zone and only reach 1.33% As.

Drill Hole LSRC 4
This hole located at 3845755375319 drilled gnd cast at -60° was completed at
73m. The hole is again sighted 25m north of LSRC 3.

The first 13m consisted of glacial overburden The Henty Fault Zone separating

the Mount Black Volcanics from the Farrell Slates 1s estimated to be at 40m.

Elevated gold results commence at 45m to 58m again outlining a wide elevated
zone. This 13m zone averages 0.59 g/t Au and corresponds almost exactly with
the elevated arsenic results. The highest gold result of 3 29 g/t Au corresponds

with the highest arsenic result of 6 82% As.

Drill Hole LSRC 5
This hole located at 3845795375344 was drilled grid east at -60°. The hole was
completed at 90m after intersecting some 25m of glacials then the Henty Fault

Zone separating the Mount Black Volcanics from the Farrell Slates at around 40m.

The review of prior drilling at this section line revealed the deeper intercept of
RED87-5 was 2m @ 4 g/t Au. Drill hole LSRC 5 obtained another wide zone of
very highly elevated to anomalous gold values on the foot wall of the Henty Fault

Zone between 42m.b.c. and 69m.b.c. over a distance of 28m.
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The zone from 45 to 53m returned 1 72 g/t Au and the zone from 55 to 60m
returned 1.96 g/t Au. The 28m zone from 42m.b.c. averaged 1.01 g/t Au. This

wide zone again corresponds almost exactly with the highly anomalous arsenic

results which returned up to 12.4% As.

Drill Hole LSRC 6
This hole is the northern most hole along the Henty Fault Zone in this program and

lies 25m north of LSRC 5. The hole is situated at 3845895375367 and was drilled

grid east at -60°, and was completed at 80m.

A similar sequence of rocks to those intersected in prior holes was obtained and
from the geochemistry, the Henty Fault Zone appears to be around 33m, although
logged as a volcanic in the dnll log  The anomalous gold geochemistry extends

from 33 to 52m b.c. which is confirmed by the anomalous arsenic geochemistry.

The gold grades reach up to 3 98 g/t Au which corresponds to the highest arsenic
result of 8.08% As. The overall zone from 35 to 52m.b.c. returned 17m @ 0.82
g/t Au within which a zone from 43m to 52m returned 1.16 g/t Au over the 9m,

(Including 43 to 47m.b.c. which returned 4m @ | 96 g/t Au).

Drill Hole LSRC 7

This hole sited at 3843445374716 was drilled grid east at -60° and completed at
73m. The hole was drilled to test the zone between the Lakeside Prospect and
Lomigan’s Luck Prospect 1o the south (Refer Figure 7). The hole intersected
approximately 53m of glacials before the Mount Black Volcanics. The hole was

abandoned at 73m when strong water flows made the hole undrillable.

No elevated gold or arsenic results were returned and it is thus concluded that the

Henty Fault Zone target was not reached.

Discussion
The six RC holes (apart from LSRC 3) all showed wide zones of elevated gold and
arsenic mineralisation. The deeper intercept of RED87-6 (2m @ 4 g/t Au) under

LSRC 3 which returned negligible gold may indicate the separation into two lode
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horizons. The wide mineralised zones are considered encouraging and the old
intercepts should be re-appraised in regard to the Au-As envelope of
mineralisation. It is concluded that the mineralisation at Lorrigan’s Luck and
Lakeside is essentially the same (high As-Au} and the cross over point with the
Henty Fault Zone may contain more mobilised material and higher grade gold

values.
5.4 Diamond Drilling

Because of the low water levels in Lake Rosebery and the encouraging values obtained
in dnll hole RED87-7 (3.4m @ 3.6 g/t Au or 8.9m (@ 0 78 g/t Au) which was drilled
from an island in Lake Rosebery and lies 120m north of LSRC 6, it was decided to drill

some short diamond drill holes between LSRC 6 and the low water edge.

This dnlling was completed in February 1997 and a total of 204m was completed. The
results were discussed in a memorandum from Ms S Dibben on 14 April 1997 (Appendix
6). Dibben also undertock some structural orientation measurcments from these holes
and reported these in a memorandum dated 11 March 1997 (Refer Appendix 6). The
drill hole assay results have been tabulated and are attached in Appendix 7. Two plans
(Figures 9 and 10) show the profiles and graphic logs of diamond dnill holes LSD 8, 9
and 10.

LSD 10 was sited only 20m north of LSRC 6 This hole was similar to the RC holes and
intersected a wide zone of anomalous arsenic from 43m to 62m, of which 15m from 43m
returned 0.36 g/t Au. Within this zone 2m from 53m.b c¢. returned 1.30 g/t Au. The
gold results are some what lower than would be expected and this maybe a volume

problem between RC chips and half diamond core sampling.

LSD 8 and LSD 9 were drilled on the same section some 40m north of LSD 10. LSD 9
was drilled on 3845935375442 at -60° to 90° magnctic and was completed at 76.9m.
This hole intersected a wide zone of anomalous gold and arsenic geochemistry  Within
this zone assay results returned 11m from 51mb.c. @ 1.29 g/t Ay, including 3m from

59mbec @ 3. 11 g/t Au.
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LSD 8 was located at 3846305375431 and drilled 090 magnetic at -60° and completed at
66m. This hole was sited 37m east of LSD 9 and from Figure 5 would appear to be too
far east to intersect the Henty Fault Zone. The assay results confirm this with only the

interval 56-57m returning 0.45 g/t Au.

It is interesting to note that the RC and DDHs were not assayed for all elements that may
provide a geochemical picture of the alteration and mineralisation. These elements
include Sn (for which exploration in this area iitially targeted), F for fluorite and B for
tourmaline metasomatism. It is considered important if further exploration is undertaken

in this area that these samples are re-assayed for these elements.

The diamond drili hotes were re-examined in February - March 1997 by Ms S Dibben to

look at the structural implications of the mineralisation (Refer Appendix 6).

Her conclusions from this study were:

The loci of the mineralisation is strongly influenced by the position of the Henty Fault
Zone. The mineralisation is generally located 10-15m below the foot wall of the fault
and appears to be located closer to the fault with an increase in depth. The Henty Fault
Zone dips at 50-60 degrees to the west and has a NE trend. The mineralisation parallels

this zone.

The report on the Henty Gold Deposit (Halley and Roberts 1997) reveals that
mineralisation in this deposit trends away from the Henty Fault Zone with depth. The
trend of mineralisation closer to the Henty Fault Zone with depth may explain why the
mineralisation 1000m to the south is found on the hanging wall side of the Henty Fault
Zone, with the possibility that the outcrop of the Henty Fault Zone is deeper as one goes

south.

The full memorandum of this structural work can be found attached in Appendix 6.

Students’ Mapping

In conjunction with the Orientation Soil Traversing (Refer Section 5.1) two students

were given the assighment of mapping across the Sterling Valley areca. They noted a
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number of bedrock exposures and their mapping is attached as Figures 7 and 8. They
took a number of rock chip samples and these results have been tabulated and can be

found in Appendix 2. No anomalous results were obtained.

South Stitt Prospect, Sterling River EL 24/91

A review of previous exploration in the South Stitt area was undertaken, as the area
appeared to have several characteristics which could be indicators for Henty style gold

mineralisation. This memorandum is included as Appendix 9.

Previous Exploration activities mainly occurred north of 5369000N. There are regional
alteration features indicating the high potential of the area to host economic gold
mineralisation including:

- the proximity of intersecting faults

- pink and siliceous, brecciated and deformed volcanics east of the fault from drilling
- pyrite alteration with silica pink alteration

- quartz veining and traces of Au and base metals

- evidence in drill core for multiple fluid events

- untested anomalous IP responses.

The area of best perceived potential lies on the steep western slope under the Owen

Conglomerate. This area, bounded by 5368000 to 5369000N and 381000 to 382000E,

lies on the:

- convergence of the Henty Fault, a sub-parallel N bearing fault and NW fault
termed the Quinn Creek Fault

- it lies just north of the Moxon Saddle alteration zone and, because the area 1s scree
covered, this alteration zone may trend into this area.

- exploration to the north has outlined some very interesting and untested anomalies
which might be peripheral to the main zone

- Purvis (1995) imaged and interpreted the aeromagnetics and a granite cupola
underlies this zone, the contour depth being 1000m.

- the presence of the granite cupola is very important for both remaobilised sulphides

and gold but also for the potential of Sn mineralisation

23



0
GEOPNYSICAL REVIEW

A review of the geophysical data collected over the current Tullah EL 22/90

(incorporating Sterling River EL 24/91) tenement was conducted to determine:

a)  What surveys have been conducted over the licences
b)  What the overall geophysical coverage is like

¢)  The geophysical anomalies tested

d)  Geophysical anomalies that remain untested

e)  Anomalous areas previously undetected

Data is generally restricted to paper format, however several data sets can be digitised

for future use.

The tenement has been held by a variety of companies under several exploration licences,
and has had various periods of tenure under joint venture conditions. Previous
exploration licences were Mt Black 1/62, Sterling Valley 4/73, Sterling Valley 29/88,
East Rosebery J/V 1/62 and, more recently, Sterling Valley 24/91.

In 1980 Getty undertook a review of all data over there joint venture tenements with EZ
and generated maps of all the available data The Getty Review contains all grids and
survey data (usually as contours or anomalies for geophysics) up until and including part
of 1980 There are three base sheets used in the Getty Review, of which Sheets 1 and 2

cover the current Tullah EL.

A written review of the geophysical data collected over the Sterling Valley, Tullah
(including Murchison River grid) and Farrell areas was carried out by John Bishop
(1980) for EZ. The review is thought to have been conducted in conjunction with the
development of the Getty maps. It outlined what data had been collected and what
interpretations were made for data sets. Bishop recommended several regions for further
investigation. From the compilation information it is clear that the extent of coverage
has not been as wide as initially thought. Also the range of surveys has been surprisingly
limited. In general, surveys have concentrated over the Farrell Slate sequence, extending

west to and generally over the Henty Fault Zone (HFZ) and east to the contact between
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the slates and the Murchison Volcanics.

Grids over the tenements (Fig. 11) include the Farrell, Tullah (old and new), Murchison
River (often called Murchison), Duttons Area, Farm Creek, Sterling Valley, Tullah Flats,
Lakeside, Murchison Mine, North Sterling Valley, South Sterling Valley and Murchison.

The geophysical exploration philosophy has been generally restricted to the blanket use
of IP and ground magnetics over most grids. Several types of electromagnetic

techniques have been trialed, and minor amounts of gravity has been collected.

Since 1990 when Pasminco took over the Tullah lease, there has been a regional gravity
survey, reported by D Leaman (1993), numerous DHEM surveys and three other ground
geophysical surveys - the first being a small surface EM line at Tullah Flats in the region
of MM, the other two being a line of induced polansation and a MALM survey around
Makintosh Dam (MD1). All of these surveys have been interpreted and reported by Neil
Hughes (1993-1994) and P Basford (1994-1996) Several aeromagnetic surveys have
been conducted, in 1991 and 1993. Leaman (1991, 1993 and 1994) and Dickson (1995a
and 1995b) have interpreted parts of this data.

Overview

Several generations of [P data have been collected over the same grids. Survey arrays
consisted of dipole-dipole, gradient and one Schlumberger set up. Earlier surveys were
performed in frequency domain and recorded 1o a pseudodepth of n=3. Later surveys
were conducted using time domain equipment, ofien recording to pseudodepth n=6.
Plan locations and profiles for the various surveys are spread across a multitude of

reporis.

Coincident [P and magnetic anomalies were often drilled for tin/gold resources. Several
magnetic targets have not bcen followed up due to a lack of induced polarisation
response, however, the coverage of IP has not always extended across the magnetic

targets.

After initial examination of where data has been collected, it is apparent that there are

gaps in the coverage along the HFZ and over the Farrell Slates. Three areas that may
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well be of interest, due to the proximity of known mineralisation, but appear to be under-

surveyed are;

1) Zone between Farrell and Tullah grids
2) Area north of Farrell mine
3) Area south of Sterling Valley Mine to the South Stitt

In addition there is a lack of coverage along the eastern edge of the Farrell Slates and
into the Murchison Volcanics. The only known data coverage over the Murchsion
Volcanics is UTEM and ground magnetic data collected by Billiton in 1989 (Randell).

The probably associated with the UTEM data however is that the coupling from the
loops with the ‘Farrell fault may have been weak as the geological contact dips west with
loops located 800m plus to the east. Coupling to the remainder of the volcanics remains

unknown.

Ground magnetic data over the Sterling Valley, Tullah and Murchison River grids
collected in 1979 and 1980 has been digitised. Five significant aeromagnetic anomalies
were highlighted by EZ, one of which is the Lorrigan’s Luck Prospect, discovered in
1980 (Mollison). Three of the other anomalies have been tested by drnill holes with
causes presumed to be related to pyrrhotite in the Farrell Slates, however, these
conclusions are often tentative, with suggestions that some targets may not have been
properly tested. The fifth anomaly (denoted E in Hall et al, 1988, anomaly C by Purvis,
1994) has been attributed to magnetic dykes and basalt and tested in 1994 by DDH SR1.

In 1985 a new compilation was generated by EZ (McDonald, 1985a & 1985b).

Geophysical Review of Tullah EL 22/90

The most common geophysical survey technique used over the ground of the ‘current’
Tullah licence was Induced Polansation (IP). These surveys data back to 1961.
Geophysical surveys were conducted earlier then 1961, however, these were restricted to
EM and SP.

Dominantly dipole-dipole array was employed for most of the IP surveys, however, some

gradient array surveys were conducted, as was one Schlumberger array survey. Down
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hole IP surveys were also conducted down various holes.

6.1.1 Induced Polarisation

The earliest survey was conducted over the 1959 RTAE grid in 1961. A dipole-
dipole array survey was conducted over 7 lines, 6 of which utilised a 300 foot
dipole separation (28N, 12N, CL, 8S, 1285 and 288), whilst the 7th, 405 had a 200
foot separation (Hallof, 1961a). Data was collected down to a maximum of n=4
pseudo-depth (four dipole widths between transmitting dipoles and receiver
dipoles). Data was collected in frequency domain with pseudo-section
presentations containing apparent resistivity and metal factor (a value calculated
from the apparent resistivity and percent frequency effect or induced polarisation).
Several high induced polarisation, low resistivity anomalies are apparent, all
located close to the base line. This indicates a strike continuous chargeable
conductor along the centre of the grid. However, line 485 which utilised a 200

foot dipole separation did not contain as obvious an anomaly.

In 1970 four lines of IP (Hallof, 1970) were conducted for the EZ Company across
the Farrell Shear north of the North Farrell Shaft (123N, 121N, 119N and 117N).

One hundred foot dipole separation was employed for the survey, measuring
apparent resistivity and percent frequency effect. Data was collected 1o pseudo-
depth n=4. Several points were not recorded which has affected the integrity of
the data as these missing points are often located next to apparent anomalies. Two
distinct shallow anomalics are apparent on the two northern lines. Two dnill holes,
TP133 and TP134 were drilled south of each of the TP anomalies which is

coincident with a previously interpreted EM conductor (1950's surveys).

In 1979 the Murchison area was intensely explored using geophysics, including
three sets of IP surveys{Howland-Rose, 1979b). The first was a gradient array
survey conducted along 12 lines (375100 to 376200) Three of these lines
(376100, 376200 and 375300) were followed up with a dipole-dipole array survey,
and later another line (376000) was followed up with both a dipole-dipole array

survey and Schlumberger array survey.
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DHIP was conducted down holes STP217, STP220, STP221, STP231, STP232-A
and STP234 from 1980 to 1982 (McDonald 1981b).

Two lines of IP data extended far enough east to enter the south-eastern edge of
the licence. The surveys were part of the Mt Black grid 1979 IP survey (Howland-
Rose 1979a). The lines were 5375000N and 5374000N, extending to 384000E.

Neither contained any anomalous responses.

It appears that no further IP surveys were carried out on the EL until 1987 when
four different areas/grids had 1P surveys conducted over them. These were the
Tullah Flats (often called Murchison), Murchison Mine, Lakeside and North
Sterling Valley grids. Two of the grids had gradient array surveys performed over
them (Tullah Flats and North Sterling Valley) whilst the other two had dipole-

dipole surveys carried out over them

The Tullah Flats (also known as North Lakeside - Duttons Area and Murchison
Arca) grid was surveyed using a gradient array sct up with the Zonge system. A
total of 10 lines were surveyed (376500 TO 377400), from which the Henty fault
has been interpreted (Hall et al 1987). The location of the fault is known south on
line 6400N through hole MRP227 and the old Duttons workings. It 1s difficult to
accurately locate the position of the fault on all lines. Contours of raw phase infer
another significant structure in the region of 6900 and 6800N, S100E. Both raw
phase and apparent resistivity highlight the anomalous feature around 7100N and
7000N. Hole RED87-4 was drilled to test an anomalous response from the IP
survey on line 7000N and also intersected the Henty fault. A transfer fault 1s
interpreted to exist between lines 7100N and 7000N. There is also an indication of
a phase (chargeability) anomaly on line 7100N, however, the line has data missing
in the middle of the line which inhibits full interpretation.  This feature may be

worth following up.

Five lines were surveyed using a 40m dipole separation over the Murchison Mine
Line grid. These were lines 376400, 376450, 376500, 376550 and 376600N (Hall
et al 1987). The mine is located on line 376500N at 5680E, where a chargeability

and resistivity anomaly is evident. The same feature is also evident on all other
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lines surveyed, indicating the mineralisation is within a distinct unit (lithological or
mineralised) with strike length of at least 200m. Data also indicates the contact
between the slates and Murchison volcanics (Farrell fault). Drill holes MP28,
MP29, MP30 and MP32 have aided in defining the prospectivity of the area,
however, it appears that holes MP28 and MP29 may not have tested the IP
anomaly fully.

Lakeside, a gold prospect, had only two lines surveyed using 40m dipole-dipole
spectral IP. One of these lines is actually on both the Lakeside and North Sterling
Valley grid. The lines were 375100N (5100N) and 375300N (5300N), both of
which have been compared to the 1979 gradient array data Data was also used to

determine if it was possible to discriminate between graphite and sulphides.

The spectral IP data indicates an anomalous response coincident with drill hole
intersections. Charpeability data also indicates the location of the Henty fault
Hungerford (1988) inferred that both the mineralisation and Henty fault are also

detectable in the gradient array data.

An alternative interpretation for the TP data on line 5100N is proposed

Chargeability data (and gradient array data) infers that the line may run parallel to a
transfer fault, with the Henty fault located at both 4560E and 4700E. A
chargeability high also occurs at 4700E which is coincident with a strange time
constant anomaly. It is not clear if this feature has been drilled, however, If a

transfer fault occurs here then this could indicate an offset extension to Lakeside.

A total of six lines of gradient array IP was conducted over the North Sterling
Valley grid (Hall et al, 1988), to look for an extension to the Lakeside deposit
(374600 to 375100). The location of the Henty fault can be interpreted from the
data, however, the interpretation made by Billiton does not appear to fit the entire
data set. There are also two small chargeability highs that may not have been
investigated. One is directly on the fault on line 4700N, at 4440E, behind the
collar of STP232, the other smaller anomaly is on line 4600N at 4520E. A transfer
fault has been interpreted between line 4700N and 4600N and the chargeability

anomaly on line 4600N may be associated with that fault.
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It is understood that DHIP has been conducted on holes RED87-2, 3, 5, 6, 7 and
8. DHEM was also conducted on holes RED87-2 and 6. DHIP surveying
consisted of 5 and 10m arrays, using an IPR-8 receiver. These logs indicated the
presence of a halo of disseminated sulphides around the major sulphide lens, which

had not been observed in geological logs (Halls et al 1987).

Farm Creek Grid

Only a small portion of this grid coincides with the current Tullah EL. Two lines
of IP were conducted in 1979 - 381500N and 383500N. Both lines contained
anomalies (on relinquished Burns Peak EL) which were followed up by further
lines being read in early 1980 (Howland-Rose, 1979a and 1980a). 1 do not believe

either were drilled.

6.1.2 Magnetics

The first recorded (and found) indication of a ground magnetic survey over the
current Tullah EL 22/90 is in a 1980 report (McDonald, 1981a and 1981b).

Several magnetic surveys were carried out in the 1980's, all of which are between
the area known as Dutton's and the southern most portion of the tenement (south

of Lakeside).

In 1980 ground magnetic surveys (McDonald, 1981a and 1981b) were carried out
over the Murchison River grid and new Tullah gnid (Figure 12) A survey was also
carried out on the northern section of the Sterling Valley grid. These surveys were
used as a principle component in the exploration program, with several anomalies
targeted for drilling. Both the Tullah and Murchison grids extended east of

385000E, however, this data is only in contour format, thus difficult to use.

2.4 km of magnetic data was collected on lines 74900N to 75200N in 1984
(Fitzgerald et al, 1984). Data is only in contour format, which indicates a
decreasing gradient from west (o east. Data indicates a north-south strike, and
several small 100nT plus anomalies are evident in the data. One feature is located

east of the Max-min anomaly zone.

30




277637

Four lines of magnetics (75600 10 75900) were collected in 1986 (Randell et al,
1986) over the Murchison Bridge grid to coincide with an electromagnetic (max-
min) survey which was designed exclusively for target generation. The magnetic
data indicated two west dipping sources which were split by a conductor detected
by the Max-min survey. This data covers the along strike extension of the
conductor observed on the east end of the Lakeside holes and dnlled by MR-1 and
MR-2.

Further ground magnetic work was performed in 1987 (Hall et al, 1988a and
1988b), where three grids were surveyed. The Tullah Flats, Murchison Mine and
North Sterling Valley grnd were read to compliment other geophysical surveys.

Extraction of the data has been difficult.

Line 376500N was read with a line of ground magnetics in conjunction with IP,
Max-min and a gravity survey Line 376700N was supposed 1o be completed
however no data is present (Hall et al 1987). An interpretation 1s however
available in the report, which indicates an anomaly in the Mt Black Volcanics at
384840E, and an anomaly within the Farrell sequence. The data on hne 376500N
contains two magnetic highs The anomaly on the west of the line is located within
the Mt Black volcanics and associated with magnetite (intersected in DDH
MRP227), whilst the high on the east 1s made up of two shallow source features,
probably related to pyrrhotite bodies within the Farrell Sequence  Any correlation
between the sources in the Farrell sequence on lines 376700N and 376500N can

only be made through surveying lines in-between.

18 lines were recorded over the Tullah Flats gnd, totalling 8.52 line km.

Measurements were taken using a Scintrex (856 Proton Precession
magnetometer. Data is in contour format only, and although the plot does have
readings associated with the plot, several are unreadable due to the plotting
mechanism or overprinting of contours Data indicates a magnetic unit running
slightly east of north through the grid. This feature apparently extends from hole
RED86-1 and has been interpreted to be associated with (primary) pyrrhotite

within the Farrell sequence. An east-west fault has been interpreted at line
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376200N. A second structure is apparent in the authors opinion on line 376700N.

Magnetic data collected over Murchison Mine (Line grid) covered from line
376200N to 378000N (Hall et al 1988b). Data is in profile format only (not really
able to digitise) and displays two apparent trends, both of which have been
interpreted as shallow. One trend is in a north-north-east direction (parallel to that
observed over the Tullah Flats grid) covering most of the length of the grid, and
has been attributed to a magnetite bearing rhyodacitic volcanoclastic unit. The
second trend is on the western side of the grid and is less extensive. No
explanation has been provided for the source of the anomaly, however, drill holes
MP28 and MP29 méy provide some key. There was no magnetic anomaly

assoctated with the Murchison Mine.

Ground magnetic data was also collected over lines 376400N, 376450N,
376500N, 376550N and 376600N to coincide with induced polarisation data

has not been ascertained when the magnetic data was collected.

Six lines were surveyed on the North Sterling Valley grid in 1987 (Hall et al
1988a). The lines were 374600N to 375100N (spaced 100m apart), and both
profile and contour format display are available. The survey is on an AMG gnd,
however, the coordinates are not true AMG values  Data indicated the presence of
a highly magnetic unit open to the south A NNW structure is also-evident as a

sharp magnetic low on the northern lines.

The last survey found was in 1989, over the renamed Murchison grid (Randell,
1989b). This is in fact an AMG version of the Sterling Valley gnd. The northern
section of this survey is coincident with the current Tullah EL 22/90. A total of 50
line km was surveyed at !Om station spacing, 200m line spacing. Data is in both
profile and contour format and a plan interpretation is also available  The
interpretation appears to have been made from the contoured data and has missed

some of the information evident in the profiles, like magnetic character.
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6.1.3 Gravity

Grid style gravity data collection did not occur on a company level over the Tullah
EL 22/90 until Pasminco took over the lease. However, there have been lines of

gravity collected over various areas to aid in target definition.

Two lines of gravity were surveyed on the Murchison gnd in 1987 (Hall et al
1987). Line 5377100N indicates a distinclive anomaly that should be refated to the
Henty Fault, however the location of the feature 1s offset from the interpretation
produced by the IP and drilling. Data for line 5377000N does not give as
indicative fault signature, however, there does extst a possible fault response, again
offset from the indicated Henty Fault position. Line 376500N was also read in
conjunction with IP, magnetic and Max-min EM surveys. Line 376700N was

supposed to be read, however it appears as if the line was not surveyed.

A line of gravity was also read at Lakeside, however, data was inferred to be noisy
due to instrument problems. There appears to be a Henty Fault response which
has been interpreted by N Hungerford (1988). The line was designed to determine
if there was a density contrast observable between the Lakeside mineralisation and
its host geology, and if so be used 10 generate an excess mass calculation. The
single line 1s clearly not indicative for this style of calculation and conclusions made

from the 'noisy' data should be taken with this in mind.
6.1.4 Mise-a-la-masse (MALM)

A MALM survey was trialed at Lakeside to aid in defining the strike extent of
mineralisation (Hungerford 1988) Several factors affecting the conduction of the
survey (not quality) meant that the original expectations were not realised,
however, it was inferred that the mineralisation 1s mited towards the south. An
alternative interpretation is that the mineralisation is within discrete pods and do
not connect electrically. A possible west extension was inferred from the potential
gradient data, however, this could only be confirmed if the survey was extended
further north, which is impossible due to the presence of Lake Rosebery. This

anomaly may be worthy of following up.
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6.1.5 Electromagnetic Surveys (UTEM, SIROTEM and Max-min)

Electromagnetic (EM) surveys have been conducted over the Tullah EL 22/90
since the early 1950's. Two Turam surveys were conducted, the first in 1952 by
Richardson over a detailed Farrell gnd, the second in 1957, a follow up around the
North Farrell Mine. Results from these two surveys are difficult 1o obtain,
however, two strike extensive conductors were defined. Both surveys were
designed to find extensions to the already established mineralisation. One of the
anomalies from the 1957 (Tate) survey was drilled by holes TP133 and TP134

prior to the 1970 IP survey. The holes intersected lode shear and black slates with

pyrite.

It wasn't until 1984 when the EM technique was used again in this area  Five lines
of Max-min EM was performed over the Murchison River grnid in 1984 (5374900,
5375000, 5375100, 5375150 and 5375175, Fitzgerald et al 1984). All data
indicated a good conductor which appears open to the north and south, however,
amplitude strength is diminishing to the south. This feature did not have an

associated magnetic anomaly.

A VLF survey was carried out on lines 5375150 and 5375200N (Murchison River
grid - 1984). This survey confirmed the northern strike of the conductor, which

remains open to the north.

In 1986 Max-min was again used in a small target definition survey over the
Murchison Bridge grid (Randell et al 1986). Lines 75700N, 75800N and 75900N
were read with all recording a conductor coincident with the DIGHEM data. The
conductor was bounded either side by a magnetic body, detected in ground
magnetic data read along the same lines. This feature was later drill tested with

hole RED86-1.

Also in 1986 (and 1985) a large scale UTEM survey was conducted over the old
Mt Black EL 1/62 (Randell et al 1986). One loop from that survey is located on

what is now the Tullah EL 22/90. A total of five lines were recorded from this
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loop (loop number 15) which is situated on the edge of the Murchison Highway

near the Murchison Bridge, south of Tullah. Lines recorded were 377500,
377250, 377000, 376750, 376500.

In 1987 four Max-min surveys were conducted, along with another UTEM survey

and a SIROTEM survey.

The Tullah Flats and Murchison Mine grids were surveyed with Max-min, to
explore the glacial covered Farrell sequence (Hall et al 1988b). The Tullah Flats
survey consisted of eleven lines, covering a total of 4.16 line km. A coil spacing of
100m was used, reading every 20m Data did not extend across the Murchison
Highway. Several north trending anomalies are evident in the data which coincide
with previously delineated DIGHEM features, and extend from DDH REDS86-1

The strike length of the feature is over | km and the features are similar to that
observed at Lakeside and over RED86-1, which did not intersect significant
mineralisation. A set of irregular weak anomalies, presumed to be related to a

narrow lens of conductive shales, is also present in the data.

Eight lines of Max-min were carried out over the Murchison Mine grid, from line
376500N to 377200N. A total of 3.4 line km were surveyed, using a coil spacing
of 100m and reading interval of 25m (Hall et al 1988b) In-phase data has been
severely affected by the topography, therefore quantitative interpretation has not
been carried out. A weak anomaly was recognised over the Murchison Mine,

along with a string of weak responses stretching from the Mine to the north.

In 1987 lines 376700N and 376500N were read with Max-min EM (Tullah Flats
grid), using a coil separation of 100m (Hall et al 1987). Line 376700N contains a
strong anomaly at 385200E, however, no source has been postulated A broad
anomaly 1s also evident at 384800F coincident with a magnetic anomaly (no data
provided), however, it 1s thought that chaining errors are accountable for the EM
response. Line 367500N contained a strong conductor at 385150E thought to be
related to graphite within the Farrell slates, due to the lack of any coincident

magnetic or gravity feature.

35



_7704;

A single line of Max-min was carried out over line 375300N (Lakeside), to test the
response over known mineralisation as well as to compared results with IP and
UTEM data. A positive response was recorded on line 375300N, coincident with
the anomalies in the IP and UTEM data. Depth to the top of the conductor has
been calculated to be 40m. A conductance of 2 mhos was estimated, which is

similar to that calculated for the UTEM data (Hall et al 1988b).

A small, three line UTEM survey (5300, 5200 and 5100} was conducted over the
Lakeside grid to help determine if a2 deep massive sulphide existed below the
known mineralisation (Hungerford 1988 and Hall et al 1988b). No clear deep
responses were observed, however, it could be concluded that the massive
mineralisation was detectable by EM methods. Data also inferred the

mineralisation was continuous to the north under Lake Rosebery

A Sirotem survey was conducted south of Lakeside to test for extensions to the
Lakeside mineralisation along the Henty Fault zone The fixed loop was positioned
east of the survey lines which may have decreased the coupling capability of the
survey. Interpretation by Billiton (Hall et al [988b) inferred a gradual change in
conductivily across the fault, which may in affect be due to the loop coupling.

Petrophysical work was also carried out on rocks {rom the area to aid In
interpretation.  The statement "It appears that the Farrell Sequence are not
graphitic and therefore should only be conductive if sulphides are present” is very
unrealistic considering the recent holes drilled by Pasminco Exploration. Farrell
slates are graphitic, however, the cause of the conductivity is still unresolved.

Physical property studies conducted by Don Emerson on behalf of Pasminco on
core from SR2 indicated that only intensely deformed Farrell slates have a low

resistivity. Relatively less deformed slates indicate a higher resistivity.

A large UTEM survey was conducted in 1989 (Randell 1989b} along the revamped
Murchison grid (old SV grid along AMG lines). The northern part of this survey s
over the current EL 22/90. Five lines were read from loop 1, of which two lines
are in the current Tullah EL 22/90. Loops were positioned to the east of reading
lines, and above lines read due to topography Coupling and field strength would

have been diminished if the underlying geology dips towards the west as it has been
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recognised in the Farrell slates
6.1.6 Self Potential

In the 1950°s SP surveys were conducted in association with the Turam EM
surveys. Anomalies recognised were coincident with the EM features. Contour

plots are likely to be the only record of this work, in the Getty Review maps.

1961 Tullah grid - Bishop (1980} also inferred that a Self-Potential survey covered

the same grid lines, however, it has not been found to this date.

It has been inferred in some reports that a Self Potential survey was also performed
over the Tullah/Murchison grid in 1980 {from IP?) at the same time as magnetics,

however, no conclusive records have been located.

6.1.7 Airborne Surveys

The review by Bishop in 1980 (Bishop, 1980) indicated an airborne
electromagnetic survey was carried out over the region in the 1950's, however, |

have found no other reports referencing the survey or results.

A 1983 Dighem survey (Dvorak, 1984 and McDonald, 1985a) covered a large
portion of the west side of the current Tullah tenement (Fitzgerald and McNaught,

1985).
6.2 Geophysical Review of Sterling River EL 24/91
6.2.1 Induced Polarisation
Induced Polarisation (1P} is by far the most used geophysical technique within EL
24/91. There are two major grid areas within the tenement, the Sterling Valley

grid and the Stitt grid. The Stitt grid has not been looked at in this review at this

stage, as it will be treated later as a separate entity
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The earliest IP survey conducted in the Sterling Valley was in 1961. Dipole-dipole
array surveys were the dominant type used in EL 24/91, however, some gradient
array surveys were also conducted. There have been a number of 'Sterling Valley'
grids throughout lthe history of the tenement, each of which has been surveyed in

part with IP.

In 1961 seventeen lines of IP were conducted over the original Sterling Valley grid
(Hallof 1961). Fifteen of these lines utilised a 300 foot dipole separation, with the
remaining two lines using a 200 foot dipole separation. There appears to be at
least one distinctive shallow high [P, low resistivity signature throughout the entire
grid. It is located east of the base line to the north and slightly west of the base
line to the south. Several other anomalies and contacts are recognised on other

lines.

Two lines of dipole-dipole array [P were conducted in the region of the Sterling
Valley mine (Gregory 1963). The two lines ran across the line of lode, one north
and the other south of the mine site. Both data sets contained broad anomalous
responses. It appears that the responses recorded can be attributed to two distinct
bodies. For line 128, the greatest response is in the area of 1E, whilst line 20§
clearly indicates two strong responses at 0.5E and 3.5E  This interpretation
correlates with five lines of vertical loop LM done over the mine lease (data not
available, but anomalous trends located in Gregory 1963), which is stated to infer
the presence of two conductors, one along the line of lode, the other west. Both
IP lines were later drilled, 12S by hole STP100 and 20S by STP98. Hole STP98
intersected lode sequence with polymetallic sulphides vertically below the 1P
anomaly at 3.SE. STP100 tested the entire broad IP response and intersected two
zones of lode honizon, one west of the line of lode, the other along strike (as
interpreted). Both of which returned poor economic sulphides, but did intersect

pyrite at the position of the anomaly.

Cominco in 1976 carried out a test TP survey in the Sterling Valley over six lines
(Simpson 1976). The data is degraded by the large quantity of noise, emphasised
by the absence of data in vital areas of the pseudosections. There was however

clear evidence of anomalism, with several shallow and some deeper features
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indicated. Several have since been directly or indirectly tested by dnil holes.

It is apparent that four lines of the 1976 data are coincident with 1961 data. Direct
comparisons between the two data sets revealed close correlations between the
observed results. This infers the integrity of the 1961 data to be good and
discounts any association of these baseline anomalies to the power line, as the

power line did not exist in 1961.

In 1979 EZ followed up the 1976 test 1P survey with a large dipole-dipole survey
over the Sterling Valley grid. Unfortunately only fifteen of the grid lines were read
(Howland-Rose 1980). All grid lines start west of the base line, with most lines
stopping prior to or at the base line. Several anomalies have been recognised as
having a spatial association with the base line, however, due to the lines stopping
prior to it, anomalies have not been closed off. Other anomalies not spatially
associated with the base line were detected, the best of which are located on the

northern section of the gnd.

A single line of IP data covered the north-western edge of the licence. The data
was collected as part of the Mt Black grid 1979 IP survey (Howland-Rose 1979).

Line 5373000N was collected to 384000E, with no anomalous response indicated.

Between 1980 and 1982 a reconnaissance IP survey was collected over the Sttt
grid. A line spacing of 500m was used, with dipole-dipole and pole-dipole data
collected on alternate lines. A total of 14 lines were surveyed, from 5372523N to
5366000N. A total of 29.44km of dipole-dipole data was collected and 23km of
pole-dipole. Eleven anomalies were classified, one having follow up IP surveying.
This was a feature on line 5372000N, from 382800E to 383000E A gradient
array survey was collected along this line, then three lines of dipole-dipole data

were collected on lines 5372200N, 5372300N and 5372400N

Four lines were surveyed using the dipole-dipole method in 1982 to follow up
specific targets (Bishop 1982). One line was surveyed twice using different dipole
separations. Line 3020 was surveyed to test a magnetic high, previously

interpreted as a mafic intrusive  Although data did not fully cross the anomaly
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(lack of data to the west) it was interpreted that the lack of IP response reinforced
the interpretation of a mafic intrusive. The remaining lines were used to test soil
Sn and As anomalies as well as a magnetic anomaly. TP data indicated a resistivity
anomaly and weak chargeability feature coincident with the magnetic data. The
interpretation also indicated a north plunge to the feature. Modelling of the

magnetic data defined a target which may have been drill tested with hole STP283.

In 1984 seven lines of dipole-dipole IP data was collected in the South Sttt area
(Hall et al 1987). A significant amount of the 1P data was affected by poor signal
and topography. The survey was aimed at identifying targets in the vicinity of the
HFZ, however, there is no indicative signature of the fault zone within the data.

This is probably due to cover thickness (glacial cover) and poor data. One target

was identified and drilled with DDH SS1.

The last IP survey conducted on the Sterling Valley grid was in 1987, where the
area north and south of the Sterling Valley Mine was surveyed using the gradient
array method (Hall et al 1988) Several distinct anomalies were indicated n the
data, of which two (SVD89-1 and SVD89-2) were subsequently drilled. Neither
hole intersected massive economic sulphides, both intersecting pyritic and graphitic

shales. Data is available in contour format only.

6.2.2 Magnetics

The earliest known ground magnetic survey was conducted in the 1950's where a
vertical intensity variometer survey was conducted over the original Sterling Valley
gnd. In 1976, Cominco conducted the next known magnetic survey, to
compliment their trial IP survey. Since then the entire Sterling Valley has been

surveyed with ground magnetics, with certain areas often repeated.

The 19577 vertical intensity variometer survey indicated the presence of numerous
isolated bullseye type magnetic anomalies (Boniwell 1959)  This survey, although
difficult to use today due to exact location, data integrity and superseding surveys,

laid the foundation for ground magnetic surveys in the Sterling Valley region.
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In 1976 a small area was surveyed with ground magnetics to redefine a previously
located RTAE anomaly (Simpson 1976). There is a positive correlation between
the magnetic data collected over this grid and the data collected in the Jate 1950's.

The best observable correlation is for lines 4160N to 4400N and 8N to 16N (1976
and 1950's grids respectively). Both indicate a large linear magnetic high along the
base line and an isolated high further east. There is also an isolated high at 3800N,
5150E which possible correlates with a high on line CL and 4S. Finally there is a
large high centred around 3320N which approximates the location of a similar, but
more extensive high at 14S. This infers the integrity of the 1950's survey. Several
other isolated anomalies were defined in the 1976 survey, of which at least one was

targeted for drilling, as it was coincident with an TP anomaly.

Large scale ground magnetic data collection began in 1980, where the northern
section of the Sterling Valley grid was surveyed (McDonald 1981). Only lines
3920 to SOOON were collected. In 1982 (Sainty 1982) the remainder of the
Sterling Valley grid was surveyed with ground magnetics 3980N to 2360N (Fig.
13).

In 1984 between 96 and 10.7km of ground magnetics was collected over the
South Stitt grid (Fitzgerald and McNaught 1985). This data was complimented by
VLF EM and TP Data is also available in Hall et al (1987). A strike extensive
magnetic unit? has been identified to the west of and parallel to the HFZ. A

combined magnetic/VLF EM target was drill tested by hole DDH §82:

Ground magnetic surveys were absent until 1988 when 8 lines of ground magnetics
was collected on the South Sterling Valley grid (Hall et al 1988). Data is in profile

format {unreadable} and contours.

The last ground magnetic survey conducted on the tenement was in 1989 when the
revamped Murchison grid (new AMG style Sterling Valley grid) was surveyed
(Randell, 1989) The survey totalled 50 line km, with a 10m station spacing and
200m line spacing. The northern section of this survey overlies the Tullah EL.

The interpretation (in plan format) appears to have been made from the contoured

data and has missed some of the information evident in the profiles, like magnetic
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character.

Gravity

The first gravity survey conducted over the area was in 1959 to coincide with the
EM survey (Boniwell 1959). Line profiles, residual profiles and a residual contour
plot are all available. There are several gravity highs with the best located
coincident with the EM response to the south. This was tested by hole STP101
without success. Future work has indicated that varying bedrock topography
(including the effect of the glacial cover) may well contribute to the development

of most anomalies.

A single line was also conducted over the Sterling Valley mine, with no related

anomalism recorded (Boniwell 1959 & Barker 1974).

Electromagnetics

There have been only a limited number of Electromagnetic surveys over the current

Sterling Valley EL, with the first survey conducted in 1959 on the old gnd.

In 1959 a vertical loop EM survey was carried out on gnd lines spaced 400 feet
apart (Boniwell 1959). One major conductor was located to run parallel to the
baseline (coincident with the Asarco baseline). This baseline is along a high
tension power line, however, it was not erected at the time of the survey. Two
minor conductors either side of the baseline were also detected. A plan map of

anomalies is avaitable only (Barker 1974).

Arsarco conducted a vertical loop EM survey along the Sterling Valley in 1974
(Barker 1974). The survey was carried out by McPhar using a SS15 unit.  The
survey did not cover the Sterling Valley Mine, however, three lines were carried
out south of the Mining Leases. A plan map of anomalies is available. The survey
reinforced the presence of the conductor observed in 1959, even though the power

line was in place for the 1974 survey.
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A single test line was conducted in 1976 on line 4400N using the vertical loop EM
method. The noise from the power transmission line was considered too great and
therefore the technique was considered ineffective. No data is available {Simpson

1976).

In late 1983, early 1984 reconnaissance VLF EM was carried out to delineate
anomalies inferred in the DIGHEM I survey (Fitzgerald et al 1984). A total of
6.3km of VLF EM was collected over the Stitt grid in 1984 (Fitzgerald and
McNaught 1985), with an additional 3.7km of VLF later in the year.

Fitzgerald and McNaught (1985) also indicated that 7 9km of GENIE EM was

collected over the South Stitt area.

During 1985 and 1986 several regional size UTEM surveys were undertaken in
Western Tasmania. It appears that data collected using loops 11, 12, 13 and 14
covered the area between Stitt and Mt Sale (Randell et al 1986). No major

anomalous features appear to have been highlighted in the surveys

The last EM survey to be conducted was in 1989, where a large fixed loop UTEM
survey was conducted along a 200m line spaced AMG grid.  Three loops covered
the gnd (the fourth loop, loop number 1 is over the current Tullah EL) with all
data available in paper and digital format (Randell 1989). The loops are set to the
east with lines covering the Murchison Volcanics. Any data over the Farrell
sequence and at the contact of the Farrell fault 1s producing weak coupling only.
Some minor late time anomalies were detected, one of which was dnlled by

Billiton (SVD89-3) with no success.

6.2.5 Self Potential/AFMAG/Airborne EM

A SP survey was conducted in 1957 and has since been related to the EM and
gravity surveys conducted in 1959 (Boniwell 1959 and Barker 1963). Strong
discontinuous anomalies are observed along the baseline coincident with the EM
data. Two anomalies are also evident east of the baseline, one of which is

coincident with a magnetic and gravity anomaly.
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Two lines of AFMAG were trialed in 1959. One line confirmed the existence of an
EM anomaly, the other did not return conclusive readings due to the weak

activated field. No data is available for this survey (Simpson 1976).

A 1983 Dighem survey (Dvorak, 1984 and McDonald, 1985a) covered a large
portion of the west side of the current Tullah tenement (Fitzgerald and McNaught,

1985).

Special note - MTB20 from 1/62 has the EM, mag, gravity and SP all on gnids.
TSV22 has SP related to 1959 EM, mag and gravity grid, and relates this grid

approximately to Asarco 1974 grid.
6.3 North Lakeside Induced Polarisation Target

From the above Geophysical Review, Basford made a recommendation that on line
7000N Dutton’s area on the northern shore of Lake Rosebery a previous IP anomaly was
not fully tested by dnll hole RED87-4. This hole intersected the Henty Fault Zone at

about 200m depth, yet the geophysical target appears to be much shallower.

The drill hole intersected 2m @ 021 g/t Au and some Pb-Zn mineralisation. The
geophysical surveys conducted in this area appeared to indicate that cross shears occur in
this area and on the geology map (Figure 4) the Henty Fault Zone does a distinctive jog

in this area which may have formed an extensional regime.

The memorandum is attached as Appendix 10 and follow-up is recommended.
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7. PROSPECTIVITY REVIEW
7.1 Background

Pasminco Exploration undertook a prospectivity assessment of its ground holdings in
Western Tasmania during the past 12 months (Murphy 1997). The review employed a
GIS (Maplnfo) analysis of exploration data which, for the Tullah EL, was sourced from
open file data and an existing Pasminco database held in Access. Both data sets required
substantial effort to validate and were then combined with the open file compilation. The
integration of the various data sets formed the basis for largely geochemically-oriented
metallogenic modelling and target area definition. Analysis was performed on Cu, Pb
and Zn distributions as these elements provide the most coherent regional coverage. In
essence, this identifies existing anomalies and significant gaps in coverage to date on the

Tullah tenement. Layers incorporated in the GIS are:

o modified 1:25,000 geology and mineral occurrences (Fig. 14). The geology was
coded according to lithotypes (Appendix 11) eg. DGE = Dundas Group Equivalent,
CVC = Central Volcanic Sequence.

o Stream sediment sampling and drainage (Fig. 15)

e Extant grids and access (Fig. 16)

e Soil sampling and grids (Fig. 17)

¢ Rock chip sampling and drill collars (Fig. 18)

7.2 Point Data Analysis

e The stream sediment sample points invariably plot off stream lines (Fig. 15) so
catchment analysis was not deemed appropriate. In any case, where there is a high
sample density the points approximate to small catchment areas The dala points were
standardised and leveled accordingly to the underlying 1:25,000 geology polygon that
contains them. Analysis was then made of the lithotype populations (eg. all CVC
hosted samples) with statistical analysis performed on the log distributions and z-
scores (x-mean (x)/st dev (x)} calculated for each point. The data was subsequently

imaged using a search radius of 500m and grid cell size of 50m.
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s The soil samples were standardised and leveled according to soil profile (A, B, C and
‘unknown’) and to major lithotype code (Appendix 11) of the underlying geology
polygon, using the same statistical manipulations as with the stream data. The data

was then imaged using a search radius of 100m and a grid cell size of 50m.,
e The rock chip data was gridded in the same way as the soil data.

o Each of the ‘surface’ data sets (stream, soil and rock ship) were imaged for each of
the three elements and displayed as percentile RGB images. The images are ‘hot to
cold’ colour coded according to the 99", 98" 95" 90™ 80" 60" and 40" percentile

of the z-score distribution.

¢ The high z-score values for each element were threshold as a composite RGB image
to show levels of coincident anomalies. These .are colour coded according to.
Red=Pb, Green=Cu, Blue=Zn, Yellow=Pb+Cu, Cyan=Zn+Cu, Magenta=Pb+Zn,
White=Cu+Pb+Zn.

Multi-element Distributions

Preliminary observations can only be made at this stage, ie qualitative statements that
require quantitative analysis of the nature and robustness of the anomalies They provide

pointers for future work programs. The following observations are drawn from the data:

Stream sediment images (Figs. 19, 20, 21, 22)

o there is incomplete coverage of sampling particularly in the northern parts of the
tenement.

e areas of Zn anomalism occur in a number of smali clusters Notable amongst these is
a NW trending linear array of four discrete anomalies in the Sterling Valley area.

¢ areas of Pb anomalism show only slight variations from the Zn distributions, with high
responses in the SW towards the boundary with the Rosebery Mine Lease.

e Cu distnibution is relatively “flat” but for some small anomalies that are in part

coincident with those in Zn and/or Pb distributions.
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the levels of coincidence of Zn, Pb and Cu anomalism ar¢ shown in Fig. 22 Six areas
(Tss1-6) are highlighted: Tssl, 2 and 3 all lie west of the Henty Fault, draming CVC
host rocks. Tssd4, 5 and 6, east of the Henty Fault, are peripheral to the Cambrian

Murchison Granite outcrop.

Soil images (Fig. 23, 24, 25, 26)

coverage is restricted to the central and southern parts of the Sterling River area,
largely west of the Henty and Farrell Faults.

Zn anomalism is strongest in the Sterling Valley, from Lakeside southwards to the
Sterling Valley Mine.

Pb anomalism is more discrete than the Zn distribution, with anomalies noted at 1)
between the Murchison River and North Murchison prospects, 2) at the Woolvens
prospect, 3) in the Sterling Valley west of Turleys and 4} at Lakeside

Cu anomalism is strongest in the Sterling Valley between Turleys and Albert Midsons
prospects.

Fig. 26 shows the levels of coincidence in the three elements. Five anomalous areas
(Tsl1-5) are indicated: Tsll and 2 are strong coherent features; TslI3 is associated
with the Woolvens prospect; Tsl4 in the southern part of the Sterling Valley; and Tsl5

between the Murchison River and North Murchison prospects

Rock Chip Images (Fig. 27, 28,29, 30)

coverage is very piecemeal.

Zn anomalism is associated with 1) Lakeside prospect and areas to the north, 2) the
Farrell group of deposits, 3) south of the Sterling Valley Mine, 4) SW of Duttons
prospect and 5) Lorrigan’s Luck prospect.

Pb anomalism largely mirrors that of Zn

Cu anomalism correlates with Zn and Pb distributions.

Fig. 30 shows the threshold levels of multielement coincidence.

Metallogenic Modelling

The geochemical data allows an evaluation of the near surface potential and areas of

‘leakage’ from deeper sources. Clearly there is inadequate coverage to date to allow a

comprehensive analysis of the tenement
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The prospectivity analysis involved the development of a metallogenic model (Fig. 31)
that utilises the geochemical anomalism (soils, stream, rock chips), the underlying
1:25,000 geology polygon of the CVC (in purple tones) and the interpreted structural
(fault/shear) framework derived from geological and geophysical interpretations. The
structures were buffered to 100m either side of the fault center lines which highlights
areas of anomalism proximal the fault. Prekminary interpretation of this model identifies
four areas of immediate interest (T-Anl-4):

e T-Anl and 2: these lie in the Sterling Valley, west of the Henty Fault. Neither has

been adequately tested with drilling to date.
e T-An 3 and 4: these are proximal to the Henty Fault in the south of the tenement, at

or close to the intersections or nodes of cross cutting NW trending faults

Work is in progress to test the veracity and tenor of the identified anomalies.
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CONCLUSIONS AND RECOMMENDATIONS <7745

These Conclusions and Recommendations have been collated from a variety of sources
and are mentioned at length because of the change of exploration emphasis within EL

22/90.

a)  The focus on Pb-Zn mineralisation has concentrated on the highest soil/rock chip
results which correlated with the major fault zones. The Henty Fault Zone and the
eastern Farrell Fault have by their very nature been anomalous in remobilised Pb-
Zn. It may be a prudent exercise to test second order anomalies associated with
the Farrell Slates/Murchison Volcanics that may host significant stratiform
mineralisation. This may highlight the prospects such as Central Macintosh, or
Murchison Extended zones in the Farrell Slates and/or Donoghue’s or Midson’s

Prospects in the Murchison Volcanics.

b) Dnll hole STP 284, drilled east from the Lorrigan’s Luck Prospect, did not
intersect anything to explain the Dighem EM anomaly that 1t was targeted on. in
addition, drill hole SVD 87-1, designed to test Au mineralisation on the Henty
Fault ESE of drill hole STP 283, did not reach its target zone and the redrill SVD
87-1A finally tested this zone 100m deeper than the original target A review of

this data 1s recommended

c)  No comprehensive study has been carried out on the mineralogy of the gold along
the Henty Fault Zone. 1t is assumed the gold in the sulphides is refractory yet free
gold has been noted in several of the polished sections. Should further exploration
be warranted in the Lakeside - Lorrigan’s Luck areas (as well as other Henty Fault

Zone gold targets), the free milling qualities of the lode zones need to be assessed

d) Inthe Sterling Valley area (mainly at Lorrigan’s Luck Prospect), much of the early
drll core had been removed for metallurgical testing before it was assayed for
gold. This material would almost certainly have been high sulphide ore most
probably high in arsenopyrite which contains the highest gold grades. If this 1s
correct then the inferred reserve at Lorrigan’s Luck Prospect may be significantly

understated in both tonnes and grade
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The Lakeside - Lorrigan’s Luck Prospects were both discovered by geophysics but
following up anomalous stream sediment tin anomalies. Early diamond drilling
noted tin, fluorite and tourmaline mineralisation. Drilling by Pasminco in this area
has not assayed for B, F and Sn and it is recommended that these elements are

analysed when assessing this area.

Exploration by Pasminco at the Lakeside - Lorrigan’s Luck Prospect has shown
both prospects have highly correlatable arsenic to gold grades and both mineralised
zones can be considered to be essentially the same. The low grade result in LSRC
3 may indicate at least two lodes are present. The presence of mineralisation on
the footwall of the Henty Fault Zone at the Lakeside Prospect and on the hanging
wall side at Lorrigan’s Luck Prospect needs to be explored further. The location
where this crosses the Henty Fault Zone maybe a zone of considerable
remobilisation and enrichment  Of interest is the conclusion made in Ms S
Dibben’s study of the Lakeside mineralisation where it appears to be closer to the
Henty Fault Zone with depth ¢ f the Henty Gold Deposit where it is further away.
It could be concluded from this information that the Lorrigan’s Luck mineralisation
plunges with depth under the Lakeside Prospect and the mineralisation in the

untested portion of the Henty Fault Zone maybe considerably richer.

The Geophysical Review of the Tullah licence area resulted in the recommendation
that the Henty Fault Zone be redrilled in the Dutton’s area just south of the Tullah
township. Drill hole RED87-4 intersected the geophysical target at depth and did
not fully test the zone. With the indication of cross-faulting in the area and what
appears to be a major jog in the Henty Fault Zone in this locality, further dnilling in

this area 1s recommended.

To the south in the Sterling Valley area, it is recommended that the 1P traverses
between the Sterling Valley magnetic low/alteration zone and drill holes SR 3 and
SV 4 to the south are re-appraised. The large alteration zone to the north and the
presence of weak but significant mineralisation in the these drill holes indicates the

possibility of a mineralising system in this area.
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The South Stitt area and a zone extending to the southern boundary of the Tullah
licence area are generally unexplored, yet appear to contain many of the essential
ingredients for Henty Gold Mine mineralisation. These include a coalescing of
major faults, the presence of strong alteration associated with the Moxton Saddle
and drill holes SS1 and SS2 to the north. The presence of pyrite alteration, quartz
veining and traces of Au and base metal mineralisation all indicate this area to be a

zone of major mineralisation.

It is recommended that geological traversing, rack chip sampling, rehabilitation of
grid lines and dipole-dipole TP surveying is completed in this area. All

geochemical/geophysical anomalies to be drill tested
It 1s recognised that this area is remote and rugged with much of the basement

geology covered by Owen conglomerate scree, but the presence of the above

indicators makes this a priority target.
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Total expenditure for all work undertaken by Pasminco Exploration within Tullah EL
22/90 for the twelve month period to the end of September 1997 was $198,039. A

detailed expenditure statement is given below.

Personnel 32,522
Travel and Accommodation 313
Geological Consultants

Geochemical Consultants & Assays 12,297

Geophysical Surveys & Consultants

Other Consultants 620
Drilling 64,402
Stores & Supplies 1,290
Vehicles Plant & Equipment 21
Land 1,657
Computing

Office 66914
Administration Fee 10% 18,003
Total Tenement Expenditure $198,039
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TABLE 1: Lakeside-Lorrigan’s Luck Previous Drilling
Hole ID Year Drilling Objectives Total Depth (m)

STP217 1980 | To test coincident magnetic and IP anomaly 249.1

STP218 1980 | To test ground magnetic, 1P and geochemical 165.0
anomalies

STP220 1980 | To test coincident ground magnetic, IP and VLEM 268.8
anomalhes

STP221 1980 | To test an IP and two magnetic anomalies 2033

STP231 1981 | To test a ground magnetic anomaly and the HFZ 150.6
for Sn mineralisation

STP232A 1981 | To intersect HFZ associated mineralisation and a 928
ground magnetic anomaly

STP232A-1 | 1981 | To intersect HFZ associated mineralisation and a 198.2
ground magnetic anomaly

STP234 1981 | To follow up massive sulphide in STP22{ 342.5
associated with a strong magnetic anomaly

STP283 1985 | To test low resistivity zone under costean 179.6
containing high Au-As in shear/breccia/veins

STP284 1985 | To gest Dighem anomaly on strike of HFZ and 1167
across strike from known mineralisation

SVD87-1A | 1987 | To test for AU min on HFZ 298.5

SVD3g7-2 1987 | To test HF where offset by cross-structure, and IP - 1425
anomaly present in inferred HF position

SVDg9-1 1989 | To test HFZ for mineralisation, indicated by 1P 154 |
anomaly east of fault in black shale-volc sst

SVD§9-2 1989 | To test IP anomaly east of Henty Fault 129.5




i TNe

TABLE 2: Previous Drilling in Lorrigan’s Luck Area and Sterling Valley

Hole ID HFZ Intersection | Best Au Intersection Total Depth (m)
STP217 178.1-183.5m | 98.65 - 105.45m (6.8m @ 1.19 g/t) 2491
STP218 west of HF 42 -45m (3m @ 0.2 g/t) 165.0
STP220 east of HF 93.6-95.75m (2.25m @ 0.18 g/t) 268.8
STP221 107.5-114.5m 51.8-528m(Im@ 2.0 g/t) 2033
STP231 127.8 - 133.8m 53.8-583m (5.5m @ 0.89 g/1) 150.6
STP232A | east of HF 66.7 - 68.1m (1.4m @ 1 g/t) 92.8
STP232A-1 | 64 - 68.3m 67 - 68m (Im @ 0.21 g/) 198.2
STP234 265 - 268.8m 187.5-191.5m (4m @ 1.74 g/t) 3425
STP283 west of HF 61.8-62.8m (0.85m @ 1.16 g/t} 179.6
STP284 east of HF 27.75-279m (0.15m @ 1.65 g/1) 116.7
SVD87-1A | 211.25-2123m 211 -22m (lm @ 0.15 g/) 2085
SVD87-2 | 90-91.5m 97 - 98m (Im @ 0.74 g/t) 142.5
SVD389-1 722 -74.4m nil 154.1
SVD39-2 *19.1 - 27.8m nil 129.5
SVD89-3 west of HF 100 - 102m (2m @ 0.28 g/t) 364 2




Table 3

Hole_id JYear

JTarget (Driling Objectives)

MR
MR2
MRP212
MRP226
MRP227
RED86-1
RED87-4
RED88-4
STP9B
STP100
STP101
STP105
STP217
5TP218
STP220
STP221
STP231
STP232
S5TP234
STP283
STP284
SV

SV3
SvD8g7-2
SvD8sg-1
SvDBs-2
SvD8s-3
TP133
TP134

EM Conducter
EM Conductor
1979 EIP gradient array Chargeability anomaly and FS contact - Lakeside Resource
1881 Ground Magnetic ancmaly on line 384740mE, 5376300mN
1981 Ground Magnetic anomaly
1586 Magnetic/EM anomaly - plus Au intersected in MR2 to the south
1987 IP anomaly east of HF {385140mE, 5377000mN)
1988 DHEM conductor below and north of RED88-2
1861 IP on line 208
1861 JP on line 125 and coincident EM anomaly - Sterling Valley Mine north of STPS6
Magnetic anomaly - too shallow?
Magnetic anomaly - too shallow?
1980 Coincident magnetic and IP anomaly - Lorrigans Luck Prospect {formerly Arsenic Resource)
1980 Ground magnetic, IP and geochemical anomaly
1980 Ground magnetic, \P and VHEM? anomaly
1980 |P and two magnetic features
1981 Ground magnetic anomaly - HFZ for Sn mineralisation
1981 Ground magnetic anomaly - HF Z for mineralisation
1981 Follow up massive sulphide in STP21 associated with strang magnetic anomaly
IP and Magnetic ancmaly - Southern exiension of Lorrigans Luck
1985 Dighem anomaly on strike of HF and across strike from known mineralisation
?
Magnetic anomaly - Aeromagnetic anomaly D - Billiton - hale too short?
1887 HFZ offset by cross-structure and |P anomaly at inferred position of HF

1989 IP anomaly east of HF in black shale-volc sst - Line 2500N - pyrite and pyrrhctite intersected.

1989 IP ancmaly east of HF - 1200N, missed magnetic target to east!
1889 Weak UTEM anomaly in Murchiscn Volcanics

1968 EM and SP anomaly

1968 EM and SP anomaly

n90a2
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Untested Geophysical Targets

Table 4

Anomalies Not Drilled
1 Anomaly B - Magnetic target and 1200N IP ancmaly? TSV59

2 IP at 1600N - southern extension of Sterling Valley Mine - along HFZ. Res low in DIGHEM
3 Anomaly D magnetic target - under SV3 and STP105 (3560 to 3300N, 500QE)

4 UTEM response at 373400N, 384700E - shallow, ceincident 1960 IP anomaly

5 IP at 1700N (4765E) - Fault contact

& Magnetic anomaly at 3200N, 5000E - shallow

7 Magnetic anomaly at 2900N (506C-5100E)
8 Resistivity low - coincident with holes STP105 and STP101 thought to be due to culture

as the power lines run up St valley, however, anomaly is discontinugus - thus not culture
Centred on 384200E, 5373000N and 384300E, 5373200N

g IP anomaly offsets along HFZ
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e.g. St Quartzite
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Basallic lo andesitic volcanics

CENTRAL VOLCANIC COMPLEX
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Mainly pyroclastic rocks

Sedimentary rocks, mainly shale and
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Andositic volcanics
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Geology
D SD
Bell shale
QU
Glacial Deposits, alluvium etc

DGESM
Dominantly shale, siltstone and mudstone

Eb

Brewery junction formation
EGR

Granitic rocks

PM
Quartzite with phengite, almandine and chlorite

CcvC
undifferentiated Central Volcanic Sequence

EOo
Dominantly siliciclastic conglomerate

EG
Gabbro, norite and dolerite

EP
Feldspar-quartz-hornblende porphyry

pyriqtz

Pyrite and Quartz

ESRB

Siliciclastic grey conglomerate and sandstone

Ol
Quartz porphyry with COou at Return Ridge

DGE
Cambrian unassigned

DGEVC
Volcaniclastic conglomerate (minor sandstone and siltstone)

PU
Bouldery mudstone, sandstone, siltstone
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