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Cleveland EL 34/82 Summary Plan 1:25,000.
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1:1000.

Cleveland EL 34/82 Geochemical reSUlts.
1:1000.

Copper geochemistry contours (ppm) 1:1000.
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CL5

CL2 (in text)

Table 1 Geochemistry of the Cleveland Mine Area

compared with the Foleys' East Grid Area.
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No further work is recommended for the licence.

Following a comprehensive review of previous exploration
within the licence (Rand, 1989) it was concluded that the
EL contained only limited potential for the discovery of
economic mineralisation. It is considered that all
significant anomalies located during the previous 26 years
of exploration in the licence have been investigated in
sufficient detail to preclude discovery of a major ore
body.

Exploration within Exploration Licence 34/82 Cleveland
during 1988/89 involved a soil sampling programme on Foleys
East grid, following up mapping and sampling undertaken in
1988 (Purvis, 1988). The programme was aimed at detecting
geochemical indicators of potential replacement style
mineralisation at depth within favourable host rocks
intersected by the Foley Lineament.

No significant anomalies requiring follow up were detected
during the programme. No further work is recommended for
the Foleys East area.
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2.2 The Cleveland Ore Deposit

Exploration Licence 34/82 Cleveland, covers 26 square
kilometres around the Cleveland tin deposit at Luina,
Western Tasmania (refer to plate CL2). The licence was
granted to Cleveland Tin Limited, a division of Aberfoyle
Resources Limited, on October 30th, 1982 for ten years,
with no reduction requirements.

A distinct zonation can be recognised in the mineralogy of
the ore and hydrothermal alteration assemblages (Ransom and
Hunt, 1975 and Collins et al., 1989). At depth, a primary
skarn assemblage including amphibole, garnet, danalite,
magnetite and scheelite, grades upwards and outwards
through various assemblages of chlorite-tourmaline­
carbonate-fluorite-sulphides to unaltered limestone.

2578005

INTRODUCTION

2.1 Tenure

2.0

The mineralisation is considered to have been produced by
metasomatic replacement of the limestone (and skarn) beds
by moderately saline hydrothermal fluids derived from a
granitic source (Collins, 1981, 1983). The ore lenses are
disrupted by a series of SUb-parallel faults, considered to
have provided conduits for the mineralising fluids. The
alteration assemblages and cassiterite mineralisation
appear to be centred on a quartz porphyry intrusive plug in
the footwall of the Crescent Spur Formation (Collins et
al., 1989). The plug occurs within an - east-west trending
lineament termed the Foley Lineament.

The intrusive plug is an altered (topazised) quartz­
feldspar porphyry which strikes east-west, dipping 80-850 N
(Dronseika, 1989). The dyke is surrounded by a tungsten­
molybdenum-bismuth mineralised quartz-fluorite stockwork
with at least twelve different phases of veining.

The Cleveland deposit, in the centre of the licence,
comprises a number of stratabound pyrrhotite-cassiterite­
stannite-chalcopyrite lenses that replaced finely layered
calcareous shales and shaly limestone (Collins et al.,
1989). The host calcareous units are restricted to a
transitional sequence (Halls Formation) between mafic
volcanics (Deep Creek Volcanics) and a turbidite sequence
(Crescent Spur Sandstone).
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2.3 Previous Exploration

Previous exploration in the licence involved routine mine
exploration by Cleveland Tin Limited up to 1st october,
1986. From this date, until 6th November, 1987, Billiton
Australia managed exploration of the licence in a joint
venture with Aberfoyle. Aberfoyle resumed management of
the EL when Billiton terminated the Joint Venture. A
comprehensive review of previous exploration is available
in Rand (1989).

Exploration within the licence before 1988 concentrated
predominantly on the strike extensions of the Cleveland
stratigraphy (Halls Formation) (Purvis, 1988). However,
since recognition of the Foley Lineament and its
contribution to the metasomatising event that produced the
Cleveland mineralisation, exploration by Aberfoyle has
centred on areas where the structural conduit intersects
favourable host lithologies.

1988 exploration, undertaken by G. P. Purvis and Associates
on behalf of Aberfoyle, involved a detailed mapping and
sampling programme east of the Cleveland mine, in the upper
catchment area of Falls Creek. The area was selected due
to the previously recognised presence of lithologies
similar to the Halls Formation (Brown, 1984) occurring
along the eastern extension of the Foley Lineament.

A 4.8 line km, 200m x 25m grid was established parallel to
the likely trend of the Foley Lineament and at right angles
to the strike of the rock units, in order to detect
prospective host rocks with possible replacement tin
mineralisation extending from the lineament. The gridded
area was mapped in detail with 54 rock chip samples
submitted for petrological and/or geochemical analysis.

The results of the 1988 programme indicated that the rocks
in the area are very similar to those of the Halls
Formation, with some potential host calcareous sandstone
units noted (Purvis, 1988). A number of faults have been
mapped in the area, the major one of these, trending ESE,
is considered to be the Foley Lineament. The geological
interpretation for the area is shown on plate CL3, with
full descriptions of the lithologies and structure
available in Purvis (1988).

While the programme recognised potential host rocks,
geochemical analysis of many carefully selected rock
samples (veined, fractured or altered rocks) failed to
detect any significant anomalies.

The conclusions drawn from the 1988 programme were that the
presence of favourable host rocks cut by faults, considered
to be part of the Foley Lineament, indicated that the area
had potential for hosting Cleveland-style mineralisation
(Purvis, 1989).

4



2.4 1989 Exploration Aims

The lack of appreciable veining, alteration or geochemical
anomalies, suggested that no mineralising intrusive
porphyries existed at shallow depth along the Foley
Lineamentin the area. The potential for tin mineralisation
was therefore considered to be at depth. A deep search
UTEM survey was recommended to test for this possibility
(Purvis, 1989).

1989 exploration by Aberfoyle was aimed at detecting
geochemical indications of potential mineralisation at
depth in the favourable host rocks intersected by the Foley
Lineament. Soil samples were collected at 20m intervals on
100m spaced lines across the main fault. Samples were
analysed for a range of elements in order to detect any
anomalies produced by 'leakage' up the fault from potential
mineralisation at depth.
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3.0 1988/89 EXPLORATION

3.1 Soil Sampling

Exploration in 1988/89 comprised a soil sampling programme
on the Foley's East grid, 2km east of the Cleveland mine.
Samples were collected at 20m intervals on 100m spaced
Cleveland mine gridlines cut in 1983 (lines FE100E to
FE800E, from 260S to lOON, refer to plate CL4). The
grid1ines sampled run approximately NE-SW. This allowed
samples to be taken roughly perpendicular to the main fault
in the area, interpreted to be the Foley Lineament (Purvis,
1988) .

Samples were analysed for copper, lead, zinc, silver,
arsenic, molybdenum, fluorine and tin.

3.2 Results

Sample locations and numbers are shown on plate CL5, with
analyses included as Appendix 1 and plotted on plate CL6.

The results of the soil sampling programme are generally
disappointing with no significantly anomalous values
recorded for any of the elements analysed.

Peak values for copper, lead and zinc are 260 ppm, 115 ppm
and 310 ppm respectively. None of these peak values
coincide, and only the copper values appear to form any
trends possibly relatable to the geology.

Contoured data for the copper analyses (plate CL5A/Cu)
indicates that the haematite mudstone (hm) units and also
the basalts (vb) are elevated in copper relative to the
other units in the area.

Contoured data for the zinc analyses shows no significant
relation to either the lithology or the structure (plate
CL5A/Zn). Four isolated samples in sandstone (ss) contain
zinc values greater than 200 ppm, but are not anomalous in
any other element. The 100 ppm contours for zinc show no
obvious relationship to the faults and cross many different
lithologies.

No contoured data is included for lead as only four
scattered analyses are greater than 50 ppm (maximum 115
ppm) .

Only one sample contains a molybdenum level above the
detection limit of 3 ppm (8 ppm). No samples contain
silver above the detection limit.

Arsenic and tin values are rarely above background levels.
Only three scattered samples contain arsenic levels greater
than 20 ppm (maximum 45 ppm) and only four similarly
scattered samples contain tin values greater than 10 ppm
(maximum 25 ppm).
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Fluorine values generally varied between 200 and 800 ppm,
with a spot high of 1400 ppm. These values are very
similar to those of rock chips from the area (refer to
Purvis, 1988), and are not considered anomalous.
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4.0 DISCUSSION AND RECOMMENDATIONS

The results of the soil sampling programme are
disappointing. No positive indications of significant
Cleveland style mineralisation at depth were obtained. The
calcareous sandstone units (cs) mapped by G. J. Purvis,
thought to represent favourable replacement style
mineralisation host units, are not significantly anomalous
in any of the elements analysed. Two samples, 517695 and
517696, however, are weakly anomalous in tin (20 and 25
ppm), lead (90 and 110 ppm), and arsenic (10 ppm). These
samples were taken from calcareous sandstone associated
with a minor strike-slip fault. The samples are not
anomalous in copper, zinc, silver, molybdenum or fluorine.

Copper is the only element with contours that could
possibly be attributed to leakage up the fault(s) from
mineralisation at depth. The relationship of the contours
to the haematite mudstone and basalt units, however,
suggests that possibly the 'anomalies' are due only to
originally elevated copper values in these lithological
units. Elevated copper and also zinc values within basic
volcanic units is a feature that has also been observed for
other areas of the licence (refer to Hespe, 1983 and Rand,
1989).

A comparison of the results obtained for the soil sampling
programme on Foleys East grid with those obtained for the
Cleveland mine area is shown in table 1. Similarly, stream
sediment results for the Foleys East gridded area compared
to the Cleveland mine area are included.

While some of the samples from the Foleys East grid contain
values which would be considered anomalous in the Cleveland
mine area, the lack of any coincident zones and generally
background levels for most samples suggests that the
possibility of significant Cleveland style mineralisation
in the area of Foleys East grid is unlikely.

The 1989 soil sampling programme provided no positive
indications of potential Cleveland style mineralisation at
depth. No further exploration on the Foleys East grid is
recommended.

Following an assessment of previous exploration within the
licence (Rand, 1989) it was concluded that the EL contained
only limited potential for the discovery of economic
mineralisation. It was considered that all significant
anomalies discovered during the previous 26 years of
exploration in the licence have been investigated in
sufficient detail to preclude discovery of a major ore
body.

No further work is recommended for the licence.
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compared with the Foley's East Grid Area.

1 From 1985 Cleveland Mine maps CL lG (Zinc), CL IH (Lead),
CL IJ (Tin).

2 From 1985 Cleveland Mine map CL 10.

Geochemistry for the Cleveland Mine Area

Cleveland Mine Area

9
578012

100 ppm contours,
maximum 310 ppm.

Foley's East

Only 11 samples
with> 10 ppm Sn,
maximum 25 ppm.

For streams in the
immediate vicinity
of the Foley's East
gridded area, the
maximum values are
Sn 20 ppm, Cu 26
ppm, Ph 22 ppm and
Zn 57 ppm.

Only 5 samples with
Ph >50 ppm, 1 with
Ph > 100 ppm (110
ppm) .

Foley's East

50 and 100 ppm contours,
with 500 ppm contours in
immediate vicinity of ore
lenses

50 and 100 ppm contours,
with 500 ppm contours in
immediate vicinity of ore
lenses.

20 and 200 ppm contours,
1000 ppm contours in
vicinity of ore lenses.
(>50 considered anomalous)

TABLE 1

2stream Sediment Geochemistry

Maximum tin, copper, lead, and zinc
values for streams draining the
Cleveland mine area are 3000, 2500,
2000 and 1100 ppm.

Zinc:-

Tin:-

soil Geochemistry

1Cleveland Mine Area

Lead:-
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