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Abstract

Conclusions and recommendations:

• Structurally controlled, mineralised shoots are expected to have limited surface expression.
Hence testing should commence in known higher grade mineralisation. The ACT diamond hole
DDH 16 (21.7m at 1.40% Cu from 62.5m) should be redrilled and detailed structural
measurements from oriented core and downhole geophysics (mise-ala-masse) utilised to locate
follow-up holes.

• The discrete 1m Gal gravity anomaly east of Murray's Reward should be verified by
conducting a small gravity survey over the area. If the anomaly exists it may represent a
mineralised body of the target type and should be drill tested.

• IP may not be the appropriate electrical exploration tool for the target mineralisation style (ie.
the mineralisation may be conductive). Mineralisation intersected in the proposed hole
(DDHI6 redrill) should be electrically tested to determine the most appropriate electrical
exploration technique.

• The quartz stockwork hosted Sn (W) mineralisation at Specimen Hill has been well explored.
Although some potential exists to improve grades with larger diameter drillingllarger bulk
samples, the grade would have to increase dramatically for the deposit to become viable.

• Relevant CRAE and Geopeko reporl~ should be reviewed to determine the nature of the
mineralisation associated with the strike parallel Zn anomaly south-west of Specimen Hill

During the past permit year CRAE' s exploration focus has changed from stratabound
mineralisation in the Proterozoic quartzites, siltstones and shales west of the Balfour Copper
Trend (Nelson Prospect) to the Balfour Copper Trend itself.

The primary target in the Murrays Reward - Specimen Hill area comprises broad, steeply plunging
shoots with limited lateral extent, but great depth continuity within more extensive zones of low
grade, stratabound mineralisation.

Work undertaken during the second permit year of the Balfour licence includes:

• A review of mineralisation styles in the Balfour area

• Examination of available data from the Specimen Hill area to determine if the quartz stockwork
hosted Sn-W mineralisation at Specimen Hill had been adequately tested

• Creation of drillhole sections and correlations across the Balfour Copper Trend in the
Murray's Reward and The Clump areas

• Assessment of a high frequency gravity anomaly east of Murray's Reward

• Re-interpretation of aeromagnetic data acquired by CRAE in 1993 to incorporate the geological
mapping carried out by Nic Turner since the aeromagnetic data was acquired

• Re-interpretation of available IP data for the Murray's Reward - Specimen Hill area to identify
untested IP anomalies

• Assessment of strike parallel Zn (soillbedrock) geochemical anomalies in the Murrays Reward
- Specimen Hill area to determine the prospectivity for stratabound Zn deposits.
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1 . Conclusions and Recommendations

• Structurally controlled, mineralised shoots should be targeted in the Murrays Reward­
Specimen Hill arca. As this style of mineralisation is expected to have limited surface
expression testing should commence in known higher grade mineralisation. The ACI diamond
hole DDH 16 (21.7m at 1.40% Cu from 62.5m) should be redrilled and detailed structural
measurements from oriented core and downhole geophysics (mise-ala-masse) utilised to locate
follow-up holes.

• The discrete 1m Gal gravity anomaly east of Murray's Reward should be verified by
conducting a small gravity survey over the area. If the anomaly exists it may represent a
mineralised body of the target type and should be drill tested.

• lP may not be the appropriate electrical exploration tool for the target mineralisation style (ie.
the mineralisation may be conductive). Mineralisation intersected in the proposed hole
(DDH16 redrill) should be electrically tested to determine the most appropriate electrical
exploration technique.

• The quartz stockwork hosted Sn (W) mineralisation at Specimen Hill has been well explored.
Although some potential exists to improve grades with larger diameter drillingllarger bulk
samples, the grade would have to increase dramatically for the deposit to become viable. The
Specimen Hill prospect should be considered an opportunistic target only.

• Relevant CRAE and Geopeko reports should be reviewed to determine the nature of the
mineralisation associated with the strike parallel Zn anomaly south-west of Specimen Hill

2. Introduction

CRA Exploration Pty Limited (CRAE) was granted the Balfour EL 4/94 on June 3 1994. The
lease is contained within the pre-existing Mount Frankland EL 18/92 at Balfour in north-western
Tasmania, and covers 25 sq km (Plan Tv 1036).

CRAE's principal commodity of interest in the area is copper. Studies of the copper potential of
Australian Proterozoic sequences by CRAE highlighted the Rocky Cape Group and the Smithton
Trough of north-western Tasmania. The Proterozoic Rocky Cape Group was considered
prospective for stratiform replacement copper deposits analogous to the Kupfershiefer and White
Pine because:

• numerous small vein-hosted copper workings along a 30 km NNW trend (the 'Balfour Copper
Trend') centred on Balfour indicate that copper bearing fluids have accessed the area

• a basal quartzite unit and several major interpreted faults were considered possible fluid
conduits

• potential "chemical traps" occur within a pyrrhotitic siltstone horizon overlying the basal
quartzite, and at the contact of carbonaceous and iron-oxide bearing chloritic siltstones (see. Vu 6 "'3)

J

This report details all exploration activities conducted within EL 4/94 Balfour by CRAE during the
second permit year ending 3 May 1996.

May 1996 EL 4/94 Balfour CRAE Rep. No. 22155
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Prior to Current Tenement

Review of Previous Work

3 L17008

1964-1970?

1968-1974

(1977-1983)

1965-1971

1973-1974EL2/73

SPL 392 and 410

EL 16/68

EL 12/65

EL's 1177, 1/79
12/80, 36/80,

4/83 and 61/83

Esso AustraLia Ltd

CRA expLoration Pty
Limited

Esso flew a Catalina borne INPUT EM survey on 800m spaced lines over most of the
Rocky Cape Group south of the Arthur River. A cursory helicopter based follow up of a
wide selection of anomalies was carried out. Most anomalies were dismissed as being due
to pyritic and/or graphitic shales and no drilling was undertaken.

Pickands Mather
& Co InternationaL

• Eight diamond holes at Specimen Hill and one at Mt Hazelton (10 km SSE of Balfour)
to test magnetic targets with accompanying geochemical responses

• Two diamond holes to test strong magnetic anomalies in Proterozoic quartzites and
mudstones near the coast west of Balfour (the Little Eel and Possum Creek prospects).
The best intersection was 3m @ 2% Pb and 13 glt Ag

• Surface testing of other magnetic anomalies within the Rocky Cape Group, particularly
those to the east of the Interview Granite. No positive results were returned.

BHP drill tested the Specimen Hill Sn-W prospect (I km south-west of Balfour) with
seven vertical diamond holes. No results are available for thetnree angle holes planned to
test Cu mineralisation at Murrays Reward Prospect (immediately west of Balfour).

ACI tested Cu prospects centred on old Cu workings along a 17 km strike length of the
Balfour Cu Trend. In total 37 diamond holes were drilled at eight prospects. However a
majority of the holes were drilled to test the Cu mineralised quartz lode at Murrays
Reward. A resource of 0.5 mt @ 0.8% Cu was defined.

CRAE (later joined in joint venture by Geopeko Limited) carried out regional panned
concentrate sampling for Sn over much of the Rocky Cape Group. Follow up work
involved:

Significant exploration efforts within the Balfour area prior to current tenement are
summarised below:

Pickands Mather & Co geochemically sampled an extensive area of the Rocky Cape Group
and drilled a number of strong magnetic anomalies (mainly discordant magnetite Jodes) in
the sequence west of Balfour. The magnetite lodes were thin (10 to 15m) with no
significant base metals, although minor low grade Pb, Ag, Zn and Cu mineralisation was
encountered in places.

AustraLian Consolidated
Industries Ltd (ACl)

BHP

3.1

3.
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In the early 1980's attention was focussed on the base metal potential of the region,
particularly Pb-Zn within the Cowrie Siltstone unit east of Balfour. One diamond hole was
drilled to test a coincident magnetic and EM response with associated weak base metal soil
geochemistry (the Red Prospect near the Arthur River, 25 km NNW of Balfour). Results
were not encouraging.

During Current Tenement

Exploration carried out during the first permit year is summarised below.

3.2.1 General

• A review of previous exploration undertaken by ACI and CRAE in the Balfour
area

• Recovery and duplication of the IP profiles from test surveys carried out by
ACI

• Appraisal of all pre-existing IP profiles for the Balfour area. The profiles show
major conductors with a high percentage frequency effect (PFE) apparently
corresponding to lithological boundaries. These lithological contacts are
known to be Cu anomalous at The Clump and Specimen Hi11

• Compilation of pre-existing CRAE and competitor rock and soil geochemistry

• Detailed I: 10000 scale mapping of The Clump and Murrays Reward prospects
by a contract geologist. The mapping supported the interpretation of previous
workers that Cu mineralisation near The Clump and at Murrays Reward is
structurally controlled

• Acquisition and analysis (Cu, Pb, Zn, Ag, Co, Ni, Fe, Mn by AAS-aqua
regia/perchloric acid digest, As by hydride generation-AAS-aqua
regia/perchloric acid digest, Sn and W by XRF and Au by Fire Assay) of 80
rock chip samples from locations along the Balfour Cu trend and Specimen
Hi11. Metals content, uniformity and regional extent discriminate the Balfour
Cu Trend mineralisation from the complex, variable and regionally restricted
Sn-W mineralisation around Specimen Hill. The two types of mineralisation
were considered to have different evolutions with the Specimen Hill style
being fairly directly granite-related

• Orientation soil and wacker geochemical traverses over The Clump Prospect.
Results indicated that the Balfour Cu Trend at this location is completely
leached at surface, with Cu values in soil and wacker samples all less than 50
ppm, with no coherent pattern.

• Rockchip sampling at Murrays Reward. The samples showed that
mineralisation is confined to quartz-sulphide veins within otherwise barren
siltstones.

3.2.2 Nelson Prospect

Following initial investigations an area of approximately 16 sq km (6 sq km of
which lie within the Balfour EL 4/94), with potential for sediment hosted Cu
deposits in a range of lithological and structural settings, was defined (the "Nelson
Prospect"). A comprehensive programme of gridding, geological mapping, ground
magnetometry, soil and wacker geochemical sampling and IP was carried out over
the area. The work pertinent to the Balfour EL 4/94 included:

• The establishment of seven grid lines at 400 to 800m spacing totalling 10.2
line km

May 1996 EL 4/94 Balfour CRAE Rep. No. 22155 3
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• Acquisition of ground magnetic data along the grid lines

• Detailed geological mapping and outcrop sampling (52 samples) along grid
lines, the Heemskirk Road and Cassiterite Creek

• Soil and wacker geochemical sampling at 25m sample spacing along five of the
grid lines (120 hand auger samples and 142 wacker samples)

• Acquisition of three lines of IP data totalling 5.4 line km (5Om dipole spacing)

No significant geochemical values were returned from outcrop, hand auger soil and
wacker bedrock samples.

4. Exploration Completed in the 12 Month Period Ending 3 May, 1996

Work undertaken during the second permit year of the Balfour licence predominantly involved the
review and re-interpretation of existing geological, geophysical and geochemical data. Much of the
work was carried out by a specialist geologist and geophysicists from CRAB's ET & I
(Exploration Technology and Information) Group.

4.1 Review of Mineralisation Styles (T M Porter)

A review of mineralisation styles in the Balfour area was carried out by T M Porter, a
specialist geologist from ET & I. Porter described five forms of mineralisation as
summarised below:

• Mixed massive sulphide (covellite-chalcopyrite-pyrite) and quartz lodes within the
Balfour Cu Trend. Textures indicate tectonic remobilisation and are similar to the
textures found in ore grade lodes at Dugald River.

• Brecciated quartz veins with fine sulphide (mainly chalcopyrite and pyrite), coarse
crystalline dolomite and angular fragments of country rock suggesting post
emplacement tectonism. This form of mineralisation is generally intermixed with the
first style

• Massive sulphide-quartz lodes containing pyrite-marcasite, pyrrhotite, chalcopyrite,
sphalerite, arsenopyrite, cassiterite etc

• Disseminated pyrite with associated weak sphalerite (up to 1% Zn) and chalcopyrite
within carbonaceous siltstones and sandstones

• Quartz stockwork with coarse cassiterite and/or wolframite commonly hosted by
tourmaline rich sediments

A memorandum summarising Porter's thoughts on the prospectivity of, and potential
targets in the Balfour area is included as Appendix I.

4.2 Murrays Reward Copper Prospect

4.2.1 Drillhole Correlation (T M Porter)

In the late 1960's and early 1970's ACI drilled 37 diamond drillholes to test eight
prospects along the Balfour Cu Trend. 19 holes were drilled at the Murrays
Reward prospect returning the most significant intersections along the Balfour Cu
Trend as summarised below:

May 1996 EL 4/94 Balfour CRAE Rep. No. 22155 4
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• 13.2m at 0.62% Cu from 42.05m in DDH20, 21 (north of Central Mt Balfour)

• 21.7m at 1.40% Cu from 62.5m in DDH 16 (between Central Mt Balfour and
Murrays Reward)

• 25.5m at 0.77% Cu from 195.8m in DDH36 (between Central Mt Balfour and
Murrays Reward - results from CRAE core grinds)

• 2I.2m at 0.94% Cu from 84.43m in DDHl4 (Murray's Reward - Four
intervals> 1.74% Cu in zone of low grade mineralisation)

All assay results with corresponding drill hole and surface geology are presented as
a series of drill sections (plans Tv 1086 to Tv 1097 by T M Porter). Hole locations
are shown on Plan Tv 1074.

Plans Tv 1092 and Tv 1093 are NE-SW sections crossing the mapped lode north
of the main Murrays Reward area. The plans show that:

• a discordant quartz-dolomite-sulphide lode is developed 100 to 150m west of
the mapped Balfour Cu Trend. The lode appears to trend and plunge to the
NW. Mineralised intersections include 21 .7m at 1.40% Cu from 62.5m in
DDHI6 and 25.5m at 0.77% Cu from 195.8m in DDH36.

• the mapped Balfour Cu trend lode appears to be untested in this area

4.2.2 Gravity Data Review (S Rajagopalan)

In 1992 semi-detailed gravity surveys were carried out at Murrays Reward and The
Clump by a Tasmanian Mines Department field crew on behalf of Soloriens Mining
Ply Limited. The survey undertaken at Murray's Reward identified a small but
significant gravity anomaly east of the old workings. As the anomaly could
represent a discrete, high grade, structurally controlled mineralised body as
described in section 4.1 the data was reviewed by a geophysicist from CRAE's
Exploration Technology and Information Group (ET & I).

The geophysicist concluded that the Im Gal anomaly looked odd because of its
high frequency and could be the result of elevation errors. Nevertheless the
anomaly cannot be ignored and a repeat survey is reconunendcd to confirm or
disprove the existence of the anomaly.

The gravity anomaly straddles the boundary between EL 4/94 and the mining lease
IM/76 held by Laan and Langsford. Hence ajoint venture agreement is being
negotiated with the lease holders at present. A repeat gravity survey will be
commissioned if a joint venture agreement is secured.

The gravity data review and details of the recommended repeat gravity survey are
included as Appendix 2.

Specimen Hill Tin-Tungsten Prospect (G B Patterson)

4.3.1 Review of Exploration

Available data from the Specimen Hill area was examined to determine if the quartz
stockwork hosted Sn-W mineralisation at Specimen Hill had been adequately
tested. In summary:

May 1996 EL 4/94 Balfour CRAE Rep, No, 22155 5
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• Costeaning by BHP was at best only partially effective due to the failure of
earthmoving equipment to excavate cemented gravels and penetrate fresh
bedrock

• The 15 kg channel samples acquired and assayed by CRAE may have been
insufficiently large considering the coarse nature of the cassiterite
mineralisation

• It is unlikely that the NQ core drilling by CRAE recovered a truly representative
sample given the erratic distribution of quartz veins and the generally coarse
cassiterite

• A tonnage potential of 10 million tonnes of unknown grade to 100m was
calculated. At current metal prices (Sn and W approximately equal to
$US6200-6300 per tonne) a grade of 0.6% Sn or combined Sn-W would be
required for a 10 million tonne resource equal to a I million oz Au resource (ie.
at 3 glt Au)

• CRAE calculated a quartz vein content of 0.66% at an estimated quartz grade of
0.81 % Sn and 1.02% W, based on drill core assays

The following recommendations were made:

• Bulk sampling by costeaning and/or RC drilling, or large diameter drilling
should be considered to obtain more representative samples

• If further work is undertaken at Specimen Hill, other drill targets such as
Tatlows and Peter's Hill should be considered

A report by G W Patterson entitled "A Review of Exploration at Specimen Hill,
Balfour, Tasmania" is included as Appendix 3.

The Clump Prospect

4.4.1 Drillhole Correlation (T M Porter)

In the late 1960's and early 1970's ACI drilled 37 diamond drillboles to test eight
prospects along the Balfour Cu Trend. 7 holes were drilled at The Clump'
prospect.

All assay results with corresponding drillhole and surface geology are presented as
a series of drill sections (plans Tv 1099 to Tv 1102 by T M Porter). Hole locations
are shown on Plan Tv 1098.

Balfour Copper Trend General

4.5.1 Rockchip Sampling

Six rockchip and mullock samples were acquired from various locations in the
Balfour EL 4/94. Samples were sent to Analabs in Burnie and analysed for Cu, Pb,
Zn, Ag, Fe, Mn by aqua regialperchloric acid digest, AAS determination, Sn, W
by XRF and Au by fire assay.

A sample of mineralised lode quartz from Tatlow's Costean returned 1.1% Cu,
0.4% Zn, 0.3% Sn, 0.2% W, > 50 ppm Ag and 0.03 ppm Au. A sample ledger
and geochemical assays are included as Appendix 4.

May 1996 EL 4/94 Balfour CRAE Rep. No. 22155 6
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4.5.2 Re-interpretation of Aeromagnetic Data (S Rajagopalan)

Aeromagnetic data acquired by CRAE in 1993 has been re-interpreted to
incorporate the geological mapping carried out by Nic Turner since the
aeromagnetic data was acquired. The area of focus was the prospective Murrays
Reward - Specimen Hill area.

In the Murrays Reward - Specimen Hill area a number oflinear magnetic anomalies
can be correlated with Turner's interpreted geology (see plans Tbn 2 and Tv 897).
A very weak magnetic trend appears to correlate with the Balfour Cu Trend,
particularly north of Murray's Reward.

A report summarising the work completed is included as Appendix 2.

4.5.3 Re-interpretation ofIP Data (T Aravanis)

Available IP data for the Murray's Reward - Specimen Hill area were re-interpreted
to identify untested anomalies that may indicate blind mineralisation. The data
includes frequency domain IP data acquired by ACI (Australian Consolidated
Industries) in the late 60's and time domain IP data acquired by CRAElPeko in the
early 80's. Details are summarised below:

ACI IP Data Interpretation:

• ACT frequency domain data from the Murrays Reward - Specimen Hill area
was examined and an interpretation plan prepared (Plan Tv 1103)

• A moderate strength IP feature with a 1650' (~500m) strike extent coincides
with the Murrays Reward mineralisation. The feature is open to the south
beyond line 600'S and appears to be terminated near 900'N

• Weak IP features (2-5% percentage frequency effect - PFE) dominate the ACI
data north of the 900'N line

• A moderate strength IP feature interpreted on three traverses west of Murrays
Reward appears to coincide with Peter's Flat (ie. west of Peter's Ridge)

CRAEfPelw IP Data Interpretation:

• Pseudosections were prepared for 19 lines of IP/resistivity data and an
interpretation plan prepared (Plan Tv 1038)

• Patterns exhibited in pseudosections indicated a combination of poor data
quality and complex IP and resistivity sources

• Raw data for lines nOON, 9300N and 9400N and extensions to lines 8600N,
8800N and 10000N do not appear could not be located. Although the
pseudosections are referred to in CRAE report 11207, they were not attached

• An IP feature similar to that observed in the ACI data coincident with Peter's
Flat appears to be located to the east of Peter's Ridge indicating a discrepancy
in the order of 100-150m

4.5.4 SoillBedrock Zn Anomalies

Strike parallel Zn (soillbedrock) anomalies occur in the Murrays Reward ­
Specimen Hill area as indicated by data downloaded from CRAE's database (see
Plan Tv 1104). Significant locational errors in the database records exist as a
computer programme was used to convert erratic grid lines from local co-ordinates
to AMG space. Hence original plans must be used to accurately determine the
location of Zn anomalous soilfbedrock samples.

May 1996 EL 4/94 Balfour CRAE Rep. No. 22155 7
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Eastern Anomaly:

The eastern linear Zn anomaly has a strike extent of approximately 800m. The
anomaly coincides with the Peter's Flat area where disseminated pyrite with
associated weak sphalerite (up to 1.4% Zn) and chalcopyrite is recorded in
sandstones and quartzites (CRAE Report 11959).

Western Anomaly:

The western linear Zn anomaly lies south-west of Specimen Hill and has a strike
extent of approximately 900m. The anomaly appears to be offset by a NE-SW
trending fault mapped by N Langsford (CRAE Report 11959).

5 . Discussion of Results

Geological Model:

During the past pennit year CRAE's exploration focus has changed from stratabound
mineralisation in the Proterozoic quartzites, siltstones and shales west of the Balfour Cu Trend
(Nelson Prospect) to the Balfour Cu Trend itself.

The Balfour Cu Trend appears to be a multiply reactivated, NNW-SSE trending fault zone and
may initially have been a major growth fault active during Proterozoic sedimentation. Ore grade
examples of the mineralisation styles described in section 4.1 occur where the NW-SE trending
Balfour Transform (a fundamental structure interpreted from regional aeromagnetic data) crosses
the Balfour Cu Trend. This area includes the Cu mineralisation at Murrays Reward, the Cu-Sn
mineralisation at Tatlow's Costean and the Sn-W mineralisation at Specimen Hill.

A model that may explain the mineralisation styles in the Murrays Reward - Specimen Hill area
involves:

• the introduction of mineralising fluids to sediments adjacent to the Balfour Cu Trend, possibly
in the waning stages of Adelaidian sedimentation, resulting in low grade, stratabound
mineralisation

• structural upgrading of mineralisation through transverse movement of the Balfour Cu Trend
fault and/or the Balfour Transform creating en-echelon dilation zones

Hence the target in the Murrays Reward - Specimen Hill area comprises broad (20-30m), steeply
plunging shoots with limited lateral extent (a few hundred metres), but extensive depth continuity

(2' lOOOm) within more extensive tabular zones of low grade mineralisation.
This target type has limited surface extent and is more difficult to locate and delineate than larger,
lower grade, stratabound deposits.

May 1996 EL 4/94 Balfour CRAE Rep. No. 22155 8
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[PData:

6 . Rehabilitation

Total Expenditure: $231,632

$119,112

')4'!4)'~~,.): ; t.i ...L ,,--}

Expenditure during current term:

• As stated in section 4.5.3 a CRAE-Peko IP feature west of Peter's Ridge is similar to an ACI
IP feature coincident with Peter's Flat. Drillholes cannot be sited to explore untested IP
anomalies until this IDO-150m discrepancy is resolved.

• In the 1973 ACI annual report, McIntyre reported that the significant mineralisation intersected
in DDHI6 and DDH36 is defined by possible, probable and definite IP anomalies whereas
apparently lower grade cupriferous mineralisation in this and other areas is commonly defined
by definite anomalies. He concluded that it is possible that pyrite and graphitic material are the
major contributors to IP anomalies in the Balfour area and that cupriferous ore bodies could be
overlooked because of the lack of surface expression and because of an apparently
insignificant IP response.

No field exploration other than rockchip and mullock sampling was carried out during the second
permit year. Hence no rehabilitation was undertaken.

7. Expenditure
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Appendix 1

Memorandum TM Porter to S Menpes entitled "Balfour"
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Exploration Technology & Infonnation
4 Research Avenue, Bundoora,
Private Bag 3, Bundoora MOe, Victoria 3083, Australia

2nd February 1996

Memorandum to : S MENPES

Copy to : T McConachy
RJRebek
S Rajagopalan
T Aravanis

From: T M Porter

BALFOUR

Telephone:
Facsimile:
Prefix - SID : 03,

92301278
92301188
IDD: 613
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The following summarises the geological thoughts on the prospectivity of, and potential targets that
might be found in the Balfour area, subsequent to the meeting of the Balfour Team in Tasmania on the 29th
and 30th of January. .

The prospectivity of the area is based primarily on:

• The presence of a large mineralised system represented by a 20 km 'trend' of copper workings and other
mineralisation, including tin and zinc, which is found within a kilometre of that trend.

• The presence of past drill intersections within that trend that include 30 m of morc than 1% Cu,
embracing 6 m @ 3.5% Cu, ie. the large system is capable of generating ore grades.

Past exploration includes geological mapping, prospect descriptions, geochemical sampling and drilling.

The oldest drilling at Balfour was undertaken by BHP in the mid 1960's, some of which was over the
Specimen Hill Sn-W mineralisation to the west of the Copper Trend, while others were directed at the
lodes of the Copper Trend. No information on these holes is readily available, specifically those into the
Copper Trend.

Drilling by ACI in the late 1960's and early 1970's comprised 37 diamond drill holes located mainly in the
Murray's Reward area, but also including 7 at the Clump on the northern end of the Copper Trend. In
addition there have been three holes on the Blocks, one at Development and another at the Gully
prospect, all of which are within the intervening 7 km between the Clump and Murray's Reward. A
further two holes were drilled at each of the Waratah and Pierpont Morgan prospects which are 2.5 and
5 km respectively to the SSE of Murray's Reward.

In the late 1970's to early 1980's CRAE and Geopeko in joint venture drilled a series of holes, directed
mainly at the Sn-W potential of the area, largely ignoring the Copper Trend. These included 5 shallow,
small diameter jacro holes, and 7 diamond drill holes.

The most significant intersections have been from the ACI drilling at Murray's Reward. The majority of
the holes elsewhere along the Copper Trend have cut low grade Cu mineralisation associated with silica­
dolomite and pyrite lode zones that are generally 10 to 15 m thick, varying down to 5 m locally, and up to
more than 30 m in places. Intervals carrying grades of 0.1 to 75% Cu arc common within these lodes ovcr
widths of 1 to 8 m, and sometimes up to 20 m, with a few intersections of more than 20 m of >1% Cu. All of
these assay results, with the drill hole and surface geology, are illustrated on the series of drill sections
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and plans that have been presented to you following the meeting, along with the drill logs. It must be
emphasised that, due to the nature of the source data, locations may errors of up to 25 m.

Mineralisation is present in a number of forms, namely:

• Mixed massive sulphide (covellite-cltalcopyrite-pyrite) and quartz lodes within the Copper Trend.
The Copper Trend appears to represent a multiply-reactivated NNW-SSE trending fault zone. This
style of mineralisation has produced most of the 'economic grades' encountered to date. The texture of
the sulphides and quartz strongly indicates that the lodes have been tectonically remobilised,
producing a fine grained mass of covellite-ehalcopyrite and/or pyrite enclosing rounded and fish-hook
quartz and sediment clasts, and coarse (up to 3 cm diameter) rounded pyrite crystals. This
mineralisation has some similarities with the texture of the ore grade lodes at Dugald River.

• Brecciated quartz veins with intermixed coarse dolomite and masses of sulphide, mainly chalcopyrite
and/or pyrite, but also including angular fragments and slivers of the country sediments. This style of
mineralisation is generally intermixed with the first style and may also carry higher grades.

• Massive sulphide-quartz lodes containing pyrite-marcasite, pyrrhotite, chalcopyrite, sphalerite,
arsenopyrite, cassiterite, etc., as in Tallow's open cut to the west of the main Copper Trend.

• Disseminated pyrite, with associated weak sphalerite and chalcopyrite within carbonaceous
siltstones and sandstones. Samples from this style have assayed up to 1% Zn, and are assumed to be
the source of the Zn soil and rock anomalies in the area. Disseminated pyrite is widespread at
Balfour, although based on the geochemical anomalism, only certain bands appear to have associated
sphalerite. It is possible that the extreme surface leaching noted in the area may have removed much
of the surface Cu, while associated Zn has been retained at surface by the humic material associated
with the peat cover. If this is the case, the Zn anomalism may indicated zones of sulphide
mineralisation, not necessarily those which are primarily Zn. Sphalerite is a common associate of Cu
mineralisation in sediment hosted deposits, commonly only being of the order of 1 to 1.5%
accompanying 2% Cu (eg, Dzhezkazgan in Kazakhstan).

• Quartz veining containing cassiterite and/or wolfr3mite, mainly on Specimen Hill, but also on Peters
Ridge between Specimen Hill and the Copper Trend. This mineralisation is found to the west of the
main Cu occurrences and is commonly hosted by tourmaline rich (dravite) interbedded quartzites and
siltstones.

The most significant examples of all of these styles are located in the Murray's Reward - Specimen Hill
section of the Copper Trend, corresponding to the interval where the NW-SE trending Balfour Transform
zone crosses the Balfour Copper Trend. The best Sn mineralisation by far is on Specimen Hill in the same
interval, possibly representing the centre of the mineralised system.

In the old Murray's Reward workings the Copper Trend lode was 15 to 20 m wide, dipping at SO'W near
the surface, but changing to 70'E at a depth of greater than 75 m. It was composed of a thinner eastern
zone, averaging around 50 em, and a thicker 5 to 12 m wide western band. These two zones contained
higher grade sulphide and quartz-sulphide zones, separated by lower grade brecciated quartz and quartz- ",,,,""
sediment mineralisation, still quoted as containing 'several percent' Cu. "-S-""""

J~ ,
The host sequence is grossly composed of a lower predominantly quartzite unit, occupyin area to the
west of and below the zone of mineralisation. This is overlain by finely laminated and ongly contorted,
slumped, cross bedded, interbedded fine sandstone and siltstone, with numerous sand-dykes and variable
carbonaceous material. This section of the sequence hosts the majority of the SnoW mineralisation. It is
overlain in tum by chloritic shale to phyllite with increasing amounts of carbonaceous siltstone interbeds
and laminae, grading fairly rapidly into an upper bed of well laminated, strongly carbonaceous, pyritic
siltstone. These are bounded across the Copper Trend fault at Murray's Reward by more chloritic
shale/ phyllite.

The carbonaceous siltstones within the last three units contain disseminated sulphides, with the Zn rich
bands apparently being near the upper contact of the interbedded shales and sandstones, near the contact
with the overlying chloritic shales. The beller grades with the Copper Trend lodes appear to be
localised where the trend cuts the carbonaceous siltstones. Chloritic alteration appears to acompany the
massive sulphide-quartz and silica-dolomite-sulphide lodes, although this is difficult to distinguish
from the chloritic shales.
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Moderate to strong IP anomalies correspond closely with sections of the main Copper Trend
mineralisation, specifically the intervals of known strong sulphides. Other untested, comparable IP
anomalies are found to thc west, some corresponding with zones of known Zn anomalism, and observed
outcrops of sandstone carrying pyrite, sphalerite and chalcopyrite.

On the basis of the detail summarised above the best target would appear to comprise broad, steeply
plunging shoots with limited lateral extent, but extensive depth continuity. Such shoots would be
localised within the more extensive, tabular zones of low grade material as represented by the main
Copper Trend intersections. It is envisaged that such shoots might be distributed within the main Coppcr
Trend fault zone, and developed as an en echelon cluster in the broad interval where the Balfour
Transform crosses the Coppcr Trend zone, including the mineralised interval to the west. Along the
Copper Trend the higher grade Cu intersections cut by the ACI drilling might represent thc edge of one
such shoots, while the IP anomalies to the west and the Cu-Zn-Sn lodes at Tatlow's could represent
others.

Such shoots could be of the order of a few hundred metres in length, a few tens of mctrcs in width and a
kilometre or so in vertical extent. They would be expected to bc elongated along the direction of movement
on the Copper Trend Fault and temporally and spatially follow lower grade mineralisation that had been
emplaced within the Copper Trend structure and/or within the adjacent sediments. Such early stage
lower grade mineralisation may have been either stratabound, or transgressive. The elongation of orc
shoots might also corrcspond to thc intersection of the original mineralisation and the host structure or
other remobilising agent.

Due to thc limited surfacc dimensions of such a target it is suggested that any testing would start with the
known higher grade mineralisation (specifically ACI drill hole 16) and the best geophysical­
geochemical-geological indications, and work out gradually using down hole geophysics and drilling.

These notes are gencral and somewhat cursory. I am available for further comment or to expand upon them
at any time.

Regards

~
Mike Porier
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Appendix 2

Interpretation of Gravity and Aeromagnetic Data in the Balfour Area
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II Results and discussion

3. To review available gravity data.

I Aims of the interpretation

Phone: 61 3 9230 1240
Facsimile: 61 3 9230 1166

E-mail: shanti.rajagopalan@craeeti.cra.com.au

MEMORANDUM

Sandy Menpes
Shanti Rajagopalan
Summary of work in the Mt. Frankland area, Tasmania
8th July, 1996

I. Inferred geology map:

2. To examine the aeroradiometric data for any unusual features which may have been
linked to mineralisation.

.....
CI:lm eRA EXPLORAnON PTY. LIMITED
~

.-, 1 e-J O· .\,.,Q,ylt, ~:i:d

I interpreted the aeromagnetic data at a scale of I: 10,000 for these two regions and at a scale
of I :25,000 for the whole region. Only in the Murray's Reward area was it possible to match
mapped geology with magnetic signatures. This is mainly because outcrop in the rest of the
region is poor but also because from the magnetic map it would appear that there is more
"structure" than previously thought. The map for Murray's Reward has been redrafted at
1:5,000 scale. Any follow-up in this region should have a rock susceptibility component
added. [There was initially some doubt as to the accuracy of the location of the magnetic
data, but after discussions with Kevron, the contractors who flew the survey, these doubts

Exploration Technology & Information Group
Private Bag 3, Bundoora MDC,
Victoria 3083, Australia

To:
From:
Subject:
Date:

The results of the work carried out between December 1995 and March 1996, integrated with
comments on the meeting held on the 29th and 30th of January, are summarised below.

The Mt. Frankland area had been covered by a high-resolution aeromagnetic and
aeroradiometric survey (l00 m line spacing). Much of the terrain is covered by button-grass
and trees grow mainly where there are Tertiary basalts exposed or the ground has been
disturbed because of past mining activity. Very little mapping has been carried out. Nick
Turner was employed to map the region around Murray's Reward and The Clump --- where
most mining for copper was carried out. The Balfour copper trend passes through both these
areas.

I. To create an "inferred geology" map through interpreting the aeromagnetic map and
combining the interpretation with Nick Turner's mapping.

I
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347048
have been laid to rest. The altimeter data have not been corrected for parallax and the digital
terrain model therefore has positioning errors. However, the magnetic data have been
corrected for parallax.]

In the Murray's Reward area, it was possible to follow a number of linear magnetic
anomalies which were correlated with the "stratigraphy" as identified by Nick Turner. In the
vicinity of the Balfour copper trend there is a weakly and variably magnetic linear anomaly.
Further north, where the known copper grade is lower, the copper trend can be associated
with a distinct magnetic anomaly. Several faults can be easily mapped.

Nick Turner's map of The Clump showed the copper trend but is otherwise sparse. The
magnetic anomalies in The Clump were therefore a lot harder to classify. The copper trend
now cuts through a magnetic unit. Major faults and "packages" of what appear to belong to
the same magnetic unit were delineated.

The major structures and lithomagnetic packages in the Mt. Frankland area have been
mapped on a scale of I :25,000 and I :50,000. Preliminary maps have been drawn but have
not becn drafted.

2. Radiometric anomalies:

In general, the sandier units are less radioactive than the more silty units. In both the
Murray's Reward and The Clump areas, there appears to be a tenuous correlation with a
radioactivity high (total count, potassium and thorium -.- uranium data were too noisy and
not used) and the copper trend. The highs are over areas draining away from the copper
trend and at least one of the highs has not been accounted for by a known feature, such as a
gravel pit. Note that sericitic alteration has been reported from the copper trend at Murray's
Reward.

3. Review of gravity data:

The Murray's Reward region is covered by gravity data on a roughly I km spaced grid and in
the vicinity of Murray's reward itself, by detailed gravity. Time constraints prevented the
interpretation of the regional gravity data but a gravity high over Specimen Hill was noted.
Maps of the detailed gravity survey over Murray's reward are attached: a gravity anomaly of
ImGal is evident about 100 m east of Murray's Reward. Is the anomaly significant? Or can
it be explained away by incorrect surveying procedures, incorrect terrain correction, or
varying overburden thickness?

The successful use of gravity in a mineral exploration survey is critically dependent on the
corrections applied, most of which will be greater in amplitude than the hoped-for anomaly.
The detailed gravity data were collected by Bob Richardson's team at the Tasmanian Mines
Department. The data were apparently collected to fulfil some tenement spending
obligations (Bob Richardson, pers. comm.). As a result, the positioning of stations was
arbitrary. A digital barometer was used to establish elevations but no base station barometer
was used. The crew apparently returned to trig. points regularly to constrain the computed
elevations. In a good barometer survey, with excellent base station control, the optimist
would hope for a 1/3 metre accuracy and the realist a one metre accuracy. In the Murray
Reward's area, the elevations could be out by at least a metre which is equivalent to an error

2
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Final recommendations

Thave examined the digital data carefully and these are my conclusions:

347049

(324325E, 5429350N) to (324825E, 5429350N)
(324075E, 5429400N) to (325075E, 5429400N)
(324325E,5429450N) to (324825E,5429450N)
(324075E, 5429500N) to (325075E, 5429500N)
(324325E, 5429550N) to (324825E, 5429550N)
(324075E, 5429600N) to (325075E, 5429600N)
(324325E, 5429650N) to (324825E, 5429650N)
(324575E, 5429300N) to (324575E, 5429700N).

~~~
Shanti Rajagopalan~

Since station positioning, especially altitude determination is critical, I'd recommend that we
use the Haines Brothers because they have a reputation as good surveyors and can also take
gravity measurements. I have handed the gravity data to Bob Harvey so he can maintain
CRAE's gravity data base.

Line 1:
Line 2:
Line 3:
Line 4:
Line 5:
Line 6:
Line 7:
Base line:

The coordinates of the lines are given below.
25 metre sample interval throughout for lines 1,3,5,7 and the base line.
25 metre sample interval for lines 2, 4 and 6 for the 500 metres on either side of the base
line, and then changing to 50 metres beyond that.

1) Given the observed gravity and elevations, I have repeated the corrections and arrived at
the same reduced gravity values as David Leaman.

4) Therefore if we intend to return to Balfour to follow-up the discussion in Smithton, then
Twould strongly recommend that a gravity survey be commissioned.

3) The I mGal anomaly looks odd because of its high frequency: with errors in elevation of I
metre, the anomaly could come down to 0.5 mGals or less and we might even be left with a
regional gradient. Nevertheless, the anomaly cannot be ignored.

2) The anomaly exists on line 4, is perhaps visible on line 3, and is absent on line 5. On line
4, the anomaly is to be found near the eastern end of the line. Quite clearly, line 4 is too
short and data between lines 3 and 4, and 4 and 5 arc required.

A gravity survey carried out along the lines described below would adequately test the
anomaly. The survey would consist of three long lines ((km long), and four short lines (500
metres long), all oriented EW and centred on 324575E, and also one base line. All
coordinates given as AMG coordinates.

of 0.2 mGals in the Bouguer gravity. David Leaman applied the corrections to the data and
this included terrain corrections.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



'315
~,~O
~S

~6

~~<~ 100

line: 2

1so 200 250 300. ,~-,~-~-~--~--~~

------------

1'-:----- _
- 17.25 ----.-------- ---'-.. ~ ._~ _

I -----~7.w , •

I~ ._--'SO+-- .-:-:'OO:::.... '~__.2CfJ ,--~ u, ,=-~

12
00­

1"5

-~ -150

I
-" -125

o

I
I
I
I
I
I
I
I
I
I
I

•

'00 150 200 250 JOO



400

347051
Line: 3

~o=- 10 G3iRR,A;;';V~_:FRIEE~S;---------

J-L-- _--"';':00'--__ 2'00

18.0 I
BOUgUergr~av~rty-~.G~R~A~V~_~M~~~D

--::\v~ /+
200-- -; - -- --- , I
_ 300- 'o~

.-200 __~~---

1150

50 0 100 200 300 400

I
I
I
I
I
I
I
I
I
I
I
I



Bouguer gravityI GRAV_MOD

15
_ jO

~5

"-6

r--------'L . 50, 100 150 200 250

Line: 4

300 350,
347052

-16.5

1-175

- -150

I
--125

0 50 100 150 200 250 300 350

I
I
I
I
I
I
I
I
I
I
I

•



Bouguer gravity, GRAV_MOD

=-15
~.10

=-' 5
~b'

I?cO

------

100, 200, 300

Line: 5

400- 317053

400300100,
16.5

'ZJ
1-200

.__._-------~

1-175

--150

I
--125

100 200 300 4

I
I
I
I
I
I
I
I
I
I
I

•



~ 15
f-,1O
:- 5
=C'O"

1-5 0

_ 1671j-1

Line: 61

sp 100 l~O -.e2:.;?O=_

Bouguer gravity, GRAV_MOD

116
.
60

116
.50

1-'00

I~

100 150 200

347054

0 50 100 150 200

I
I
I
I
I
I
I
I
I
I
I

•



--------------------

I
-430 00--- - ---1-- ---------------------'---;_.. c. -----..--- -------------.--------------- ._-_.~. -' .•._ •••• '.'_._.,"._--' ..•- ••.•._ ••,••. ,- ...• _. __._.__ •.----------- --_._-

'1­
:/1

//
/

32 DO

430 00----

32 DO 324100 32 DO 32 DO

~\

32 DO 32 DO 32 DO 32~DD 32 DO 32 DO

50~~
~"'~­

~~

~

~
-1u

------1-----1

_8
.-----J--------

:~~~-:...--,-~=,-~-~· -_--i- -----------

! II "~, \ \
/ Ii \ \ \.

I

/1

, -I

I

---- -__=-=---::c::cc-,-~-- ==--~ ---~i------ -~_-±-c7_ ----

- - - --- - -- --- --- - -------

1j\ ,..--'-

I

-I --'t --
I

/
-- -------------- --- ---------/-- -----,--- --_.'- .---- _.- ---

\ /

I \1 i / i__ ___: 1- 1((1
I ' \ . "

429 DO --

429 DO -

--429 DO --------- --

-430 DO - ------

429 DO

- 4?9 (1)--

--42 00---------------

- 430 DO --- ----

I 'I----- ------------------+------1---- -~~-~------------- - - -------------- ----------- ----------
'\ -~-----I­

_~~_:-~t---r / /
, I iii

- -429 00-------- ~---------.---- ---- - ---- -- - - ------ ---- - -----)+tL-f-~'__t-___l~~-~~--

I

' / I 1- \'i / / /
1-------- --------.J------------------

1
. /

-429DD----! Murray's Reward i---- -!_! ~_~_

-<~oo-= =.1 /~;~~-~o;£~~LJ-==~------- --~ - __
I i I -

-429 00------------- ---- - ------- -------~------

~ .
b'
e-.

·~'1



-429100--

32: 900 32' poe 32 00 32 :zoo 32' 300 32'~ 32'~ 32 500 32' troo 32 500 32'~

"',

~~7~
/ /' -;:,

~Z9200'-:-=--=--=--=---=---=----,--+-_----,-t-+IJ)-+-+-+------+-±-(~'P-<~:--t--------i--+-----l
Murray's Reward
Bouguer Gravity

(terrain-corrected)



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix 3

Report by G W Patterson entitled
"A Review of Exploration at Specimen Hill, Balfour, Tasmania"
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1. Summary and Conclusions

The Specimen Hill tin prospect and the surrounding area at Balfour has been well explored by
several companies (including CRAE) between 1964 and 1983.

A small resource grading 0.8% copper was outlined by ACI drilling (1977) in a 50,DOOrn2 zone at
Murray's Reward.

A breccia zone of 50,DOOrn2 at Specimen Hill was considered by CRAB as a bulk mining target
However a calculated quartz vein content of 0.66% at an estimated quartz grade of 0.81 % tin and
1.02% tungsten, based on drill core assays, was considered to be uneconomic.

Some potential might exist for upgrading of the breccia zone by bulk sampling and/or RC drilling.
Potential may exist for ore grade mineralisation in adjacent prospects.

2. Recommendations

Consideration should be given to the feasibility of bulk sampling by costeaning or possibly,large
diameter drilling (eg. Caldweld bucket drill). RC drilling should also be considered as an
alternative to or in conjunction with bulk sampling.

If further work is undertaken at Specimen Hill some consideration should be given to other drill
targets such as Tatlows and Peter's Hill.

No further work should be commenced without an accurately surveyed grid based on AMG
coordinates.

3. Introduction

At Tim McConachy's request I have examined the available data on Specimen Hill and the
surrounding Balfour. The CRAE Repons examined were retrieved from Tasmanian Mines
Department open file micro fiche and the maps were printed from originals in the drafting office.
None of the archived Tasmania EL files produced any useful information, except for some
geological plans of Murrays Reward and Central Mt Balfour (ACI). There are no copies of the
BHP 1964 reports in CRAE Vicffas office.

4. History

Copper mining and alluvial tin mining were carried out prior to 1912. The first serious
investigations into hard-rock tin were undertaken by BHP during 1963-64. BHP carried out
geological mapping and used soil and gravel sampling to define areas of possible bedrock tin
occurrence. An attempt at costeaning was evidently unsuccessful due to failure to penetrate deeply
enough into bedrock. Six diamond drill holes totalling 825m were drilled, four to test quartz
veining on Specimen Hill and two to test magnetic anomalies north and south of Specimen Hill.

January 1996 Specimen Hill. Balfour, Tasmania CRAE Rep. No. 21573
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BHP's drilling showed that concenrrations of cassiterite from 1 to 10% occur in massive quartz
veins, but most tin occurs in laminated shales with values ranging 100-1100 ppm. The magnetic
anomalies were considered to be due to we:±ly disseminated pyrrhotite encountered in drilling.

ACI during 1968-69 carried out further exploration in the Balfour area under EL 16168. They
investigated copper occurrences at Murray's Reward Mine, Central Mt Balfour Mine and the
Blocks and Clump prospects. They also investigated a small but high grade tin occurrence
(overlooked by BHP) known as Jaeger's Prospect on the southern side of Specimen Hill. In 15
or more shallow drillholes the only significant copper mineralisation recorded by ACI was in the
Murray's Reward-Central Mine area where a zone 250m x 200m grading 0.8% Cu was outlined
by drilling. The mineralised body is quartz-dolomite-pyrite-chalcopyrite hosted by chloritic and
carbonaceous shales. It was observed to be similar to ore in the lower workings or Murray's
Reward.

In 1977 Tico mines began work on SPL 762 held by JD Ware, but do not appear to have done
more than review past exploration. Their report suggests that one of BHP's magnetic anomalies
may have been due to massive pyrrhotite.

During 1979-83 a CRAE-Geopeko joint venrure carried out geological mapping on a 2.6 km by
0.65 km grid, including detailed 1:1,000 scale mapping of selected areas at Specimen Hill and
Peter's Ridge. Rock chip sampling, Jacro auger sampling and selective vein sampling were
undertaken. Geophysical surveys including aeromagnetics, ground magnetics, follow up IP and
SP surveys and Dighen (Multicoil EMP were also carried out.

Eight diamond drill holes totalling 1536m were drilled during 1981-92. Three of the holes were in
the breccia wne on Specimen Hill, where detailed mapping had defined a south plunging anticline
with a 50,DOOm2 ar~f brecciation and tourmalinisation evidently related to the Specimen Hill
Fault. The last of the three holes (DD82BC8) was sited to intersect an IP target modelled as a
tabular dyke-like body with a near vertical westerly dip. It intersected 33 quartz veins and
encountered the Specimen Hill Fault at 293m.

CRAE carried out an assessment of the Specimen Hill prospect based on quartz vein density and
assay data from earlier BHP drilling and CRAE-Geopeko drilling. It was estimated that the
average grade of quartz veins would be 0.8% Sn and 1.0% W in an average vein content of
0.66%.

The proportion of mineralised quartz was estimated at 42%. Ore sorting was considered, but it
appeared likely that difficulty would be met with in separating abundant white quartzite from
quartz. Also the uneven distribution of quartz throughout the sections would make ore grade
sections discontinuous. The conclusion therefore was that open pit mining would not be feasible.

5. Tonnage Potential

In his 1982 report Langsford roughly estimated a potential tonnage of mineralised material in the
Specimen Hill breccia zone, using an area figure of 50,OOOm2

, an S.G. of 2.5 and a depth extent
of 200m. His estimate was 25 million tons.

From the 1:1,000 geological plan (plan no. Vv TASh 994) I took a surface area of 44,OOOm2• At
2.2 S.G. this would give a tonnage of about 10 million tonnes of unknown grade to 100m depth
(or 20 million tonnes to 200m).

January 1996 Specimen Hill. Balfour. Tasmania CRAE Rep. No. 21573 2
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Using the above figures, at current metal prices (Sn and W approximately equal to $US6200-6300
per tonne) a grade of 0.6% Sn or combined Sn-W would be required for a 10 million tonne
resource equal to a gold resource of I million oz (i.e. at 3 glt Au) or a copper grade of 2% Cu (LT
1998). Realistically for a porphyry gold/copper CRAE target the resource would probably need to
be around 30 million tonnes.

This would appear to be a difficult goal in terms of the 1983 conclusions from the vein density
study. To achieve it would require a big improvement in tin-tungsten grade in whatever sampling
method were to be employed.

6. Dicsussion of Exploration

Several aspects of exploration at Balfour are worth discussing briefly.

6.1 BHP Costean Sampling

I have not seen the BHP reports, but form what is recorded in CRAE reports it appears that
costeaning was unsuccessful or at best only partially effective. This is assumed to be due
to failure of earthmoving equipment to excavate cemented gravels and penetrate fresh
bedrock. The value of any costean sampling is therefore in doubt.

6.2 CRAE Bulk Rock-Chip/Channel Sampling

These were 15 kg samples in 10m intervals and consisted of 2 parallel samples 1m apart.
It seems that these samples were taken with reasonable care. However, considering the
coarse nature of the cassiterite it is still questionable as to whether they were big enough.
It might have been better to obtain a cassiterite-wolframite concentrate rather than splitting
and assaying.

6.3 CRAE Drilling and Grade Estimates

As with the bulk surface samples, it is questionable if the NQ core recovered a truly
representative sample considering the erratic distribution of quartz veins and the generally
coarse cassiterite. (The BHP drilling possible used an even smaller core size). Larger
diameter holes would be preferable, if practical. Some Caldwell bucket drill holes may be
applicable, with concentrate recovery rather than assay.

In 1982 Langsford proposed testing the breccia zone by rotary-percussion holes, but
remarked that this would be ineffective below the water table. This however would not
apply today. RC drill rigs with adequate air are able to keep holes dry to considerable
depth and provide a much bigger sample than diamond drilling.

January 1996 Specimen Hill. Balfour. Tasmania CRAE Rep. No. 21573 3
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6.4 Mapping
'.0;,

Although geological mapping appears to have been carried out carefully and in
considerable detail, the accuracy of the grid is somewhat in dou bt. The grid lines and
probably the baseline appear to have been laid out by tape and compass. As a result none
of the grid lines are parallel and spacing is irregular. It would be impossible to re establish
the re establish the grid and should further work be done a properly surveyed grid based
on AMG coordinates would be required. The 1:5,000 geochemical plan (Tv 36) in CRAE
report 9991 has an AMG grid superimposed, but there is a discrepancy in the spacing of
the east grid lines.

7. Prospects other than Specimen Hill

Several other prospects are known any may warrant further investigation.

7.1 Robbies Workings (Tatlows Leases)

Langsford (1982) noted that small high grade tin lodes in Tatlow's Shaft and Robbies
Workings were exposed as weakly mineralised quanz-pyrite-cassiterite veins and that
many such veins are exposed on Tarlow's Leases. Langsford considered that DDBI4
(sited west of Tatlows shaft and drilled east to test beneath the workings, without
intersecting mineralisation) should have been sited south of the shaft and drilled to the
north.

7.2 Peters Flat and Peters Ridge

Veins are poorly exposed, but are believed to contain significant tin. Langsford suggested
an area of potential veining around 400m x 100m.

7.3 Murray's Reward

Langsford (1982) noted that a composite chip sample of chalcopyrite-pyrite-quartz lode
material from Murray's Reward dumps, with 4.5% Cu, had contained 350 ppm Sn.
However samples of carbonate hosted copper mineralisation from ACl drill core showed
no significant tin. Mike Porter's recommendation to reassay old ACI Murray's Reward
Core thus appears to have been done, but is not recorded. This should be checked.

January 1996 Specimen Hill. Balfour. Tasmania CRAE Rep. No. 21573 4
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• ROCKCHIP AND DRILLING COOES 22/2/199-4

;~~---------------------------------~~
TEXTURAL CODES

• Rock code as per published geological map WEATHERlI'GSUFFClALFEATURES
For lime designation use:-

W. Weathered Fe Ferruginous
Q Quaternary M Permian P Proterozoic B Bleached Fe Fe ox in Iracl
T Tertiary e Carboniferous A Archaean L. Leached• S Silurian
K Cretaceous D Devooian MINEAAUSAT1QI'IIIAlTERATtOO FEAruFiES
A Triassic Q Ordovician

J Jurassic E Cambrian '" "",,""cu. V. Vein sulphide AI Altered

• V, Veined '" Dissem sulph S Silicified
V, Vein carbonate Fe Fraclure $ulph

FIELD 10 V. Vein quartz .. Banded sulph ~ Disseminated

Field larm lor rock type GEa...OOICAL FEATURES

• Broad groupings are:-

Bd Bedded F' Fractured Po PorphyritiC
S Sedimentary I Intrusive e Surficial '" Banded Ib Interbedded So Schistose
M Metamorphic E Extrusive 0 Others '" Breccialed Lm Laminaled Sh Sheared

R fissile (slatey) Me "'""''''' V, Vuggy

• SEDIMENTARY

So, Conglomerate SIe Limestone Sw Wacke
50s Sandstone "" Dolomite Sag Agglomerate/mixtile
SO Siltstone DIAGNOSTIC MINERALOGY

• Soh Sh~. Soh Cnert 50. Breccia
Sbe Black shale 5il 81F PRlfoAARY MINERAlJSATIOO

'" ""..,a Py Pyrite N; NI sulphides
MET~" 50 Sphalerite Po Pyrrhotite• C\> Chalcopyrite 50 Un~nown sulph

Mel Slate t.'q Quartzite Mmg Migmatite
Mph Phyllite Mm Marble
Moo Schist Me Amphibolite SECONDARY MINEPAl.JSATK::l!'I
Mb. Graphitic schist "'" Calcsllicate Msk Skarn• Mg, Gneiss Mh Hornfels " Lead secondaries C. COPPel" sec. N; Ni secondaries

ls Zinc U; Uranium'

INTRUSIVE IGNEOJS

• ALTERATION/DlAGNOSTIC MINERALS
II Felsic undi". " lntermed undiH. I, Ultramalic
lip Felsic porphyry lip Inlermed porph 100 Serpentinite Cy e.y He HaematHe GI Garnel
lap Aplite 1m Malic undifl.

""
Epidote MI Magnetite Ky Kyanile

Ig' Granite Ida Dolerite Ipg Pegmatite Co Carbonate J. Jarosite To Tourmaline

• Igd Granodiorite 19b Gabbro 50 Siderite/Ankerite Mh Manganese mine a Chlorite

~ Dolomite

EXTRUSIVE IG'\IEOJS

• E~ Rhyolite Ean Andesite Et Tuff undill COLOUR CODES
Edo Dacite Eb Basall Ell Felsic luI!

Eml Mafic lUff L Light A Banded M Mottled
D Dan<

SURFICIAL (COVER) tMTERIAL

I N Black P Purple V G,een

'" Alluvium ell Laterite Cog Gosean G G,ey A Red K Pink
CcD Colluvium "'" Pisolites B Brown 0 Orange E 81,.
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4142264 321475 5437060 IEL4/94 The Clump 'CLAY ICcy I~ample of ferruginous orange

1324500 15429500 ISbS
. _ ...... -_ ... - Isludge nearcollar of DDH 3

4142266 EL4/94 Murray's Reward RKCHAN Py Pyrite tends to follow coarser
!

! i sillstone bands. 5m W of ore,
i 1~<?nE:!-_ ...._--

IEL4/944142267 324500 5429500 Murrayrs Reward RKCHIP Sbs PyCp !Greenish brown alteration.

...-'1--- I !~f!l W of ore zone
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- J _____________ -- - --- -----

324350 15429220 IEL4/94 Tallows Costean RKFLOAT OvqOvs Py ! Lode quartz with py-

I· ..... arsenopy-C?l Sf)!t~r.iJ_~ _E!t~ -

4142269 ,322740 5432300 EL4/94 Blocks Prospect RKFLOAT ISsi a Py Finely laminated chloritic

i I
siltstone with coarse, dissem

1324070 1Peter's Flat ISss
py

....

4142270 5429650 EL4/94 iRKFLOAT PySp Fine gr qtz sandstone with
I finely dissem ?sphalerite
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