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SUMMARY

During the twelve month period to December, 1993 work on Exploration Licence
40/85 Elliott Bay has focussed on drill testing of the EB-1 prospect. One hole
was abandoned and one hole completed. The potential bedrock conductor
interpreted from surface EM appears to relate to a lateral inhomogeneity at
depth within a wide weakly conductive fault zone.

Surface EM follow up of the EB-4 anomaly indicated the response is due to a
broad near surface slightly conductive source.

No further work is proposed at either prospect.
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INTRODUCTION

Exploration Licence 40/85 is located in south west Tasmania approximately 85
km. south of Queenstown (Fig. 1). Remote and with very limited access to and
within the licence, exploration has historically been conducted during the summer
months; usually with helicopter support.

The licence covers the most southern portion of the Mount Read Volcanics and
includes outcropping Volcanic Hosted Massive Sulphide (VHMS) at Wart Hill.
VHMS is the primary exploration target within EL 40/85.

Extensive exploration of the area including EL 40/85 has been undertaken by
BHP (1965-1975), Geopeko (1977-1984) and Cyprus (1985-1989) and is
summarised in Wallace, 1991.

This report describes work undertaken on EL 40/85 for the twelve month period
to November, 1993.
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TENURE

EL 40/85, Elliott Bay, was granted to Cyprus Minerals Aust. Co., on the 24th
December, 1985,

After granting of the licence Cyprus entered into a joint venture agreement with
Poseidon Minerals Ltd. whereby each party contributed 50% of exploration
expenditure and Cyprus acted as manager. On the 9th January, 1991 Aberfoyle
Resources entered a joint venture agreement with the existing joint venture
partners (Cyprus interest now transferred to Arimco Mining Pty. Ltd.). The
agreement provides for Aberfoyle to earn a majority interest in the tenement by
funding and managing exploration.

In December, 1991 a statutory relinquishment of 50% reduced the size of EL
40/85 to 125 sq. km.
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PREVIOUS PROGRAMME

Historically the Mount Read Volcanics south of Macquarie Harbour have not been
extensively surveyed with modern deep searching EM. In addition the low relief
and lack of tall forest make the area ideal for surveying by the new generation of
airborne EM techniques,

Aerodata were commissioned to fly a QUESTEM survey over the prospective
volcanics. The aim was to locate conductive targets at depths greater than the
effective search depth of previous airborne EM surveys such as DIGHEM.

In March 1991 a 725 line km. QUESTEM airborne EM survey was flown over EL
40/85 (Wallace, 1991). Evaluation of the data indicated nine conductors worthy
of ground follow up. These are referred to as EB 1-9 with locations as shown on
Plate EB 14.

During January and February 1992 a helicopter supported field camp was
established at Cowrie Beach and ground follow up carried out. The nine
conductors were evaluated by various combinations of gridding, ground EM,
mapping, soil and rock chip sampling. As a resuit all but two were readily
attributed to surficial sources. Only EB-1 and EB-4 provided sufficient
encouragement for further work.

From February to April 1993 a field camp was again established at Cowrie
Beach and exploration continued on EB-1 and EB-4. The results of this work are
described below.
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Introduction

Located near the coast at Elliott Bay the EB-1 conductor is a N-S striking
1.8 km. long EM response (Plate EB-14). During 1992 a four line grid
was cut over the southern part of the conductor and ground EM,
mapping, soil and rock chip sampling carried out. The results of this
work are described fully in Richardson, 1992,

Surface geophysics (EM and resistivity) failed to unequivocally resolve the
source of the EB-1 conductor. Potential remained for a deep bedrock
conductor to be masked by overlying conductive gravels. The surface
projection of the potential bedrock conductor occurs adjacent to a
mineralised footwall style alteration zone and boundary between a felsic
volcaniclastic and lava sequence. Prospectivity was further enhanced by
attractive sulphur and Cambrian lead isotopic signatures.

As no further surface work could be proposed to improve understanding
of the source of the conductor a diamond drill test was proposed.

Diamond Drilling Logistics

A four hundred metre diamond hole was proposed to test the potential
deep bedrock conductor inferred to be located close to the
volcaniclastic/lava contact and adjacent to the footwall style alteration
zone. A target at -200 RL at 2520 E on section 1600N was chosen.

Bedding in the EB-1 area is moderately to steeply west dipping indicating
a hole drilled from the west to be geologically preferable. However, west
of the conductor is a thickly forested slope that would require fefling of
large trees to allow a helicopter with sling load to approach the drili pad.
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East of the target is a flat buttongrass plain requiring no site preparation.

This indicated that environmentally and logistically the hole should be
drilled from the east.

In order to minimise costs associated with mobilising drilling equipment
the Longyear 38 rig and supplies were transported from Strahan to Elliott
Bay by fishing boat. Whilst anchored off Cowrie Beach the disassembled
rig was transported to the beach by a purpose built landing barge. From
there equipment was transferred the short distance to the drill pad by
helicopter. However, some of the heaviest items were flown directly from
the fishing boat to the drill site.

DDH EB-1 and DDH EB-2

5.3.1 Introduction

DDH EB-1 was collared on 20-293 at AMG co-ordinates
5241597.5 N, 382732.0 E. After only 59m of broken abrasive
ground the bit was sliced off downhole and the hole abandoned. A
detailed log of this hole is attached as Appendix | and a cross
section shown on Plate EB 24.

The hole was recollared on 28-2-93 as DDH EB-2 at AMG co-
ordinates 5241597.5 N, 382731.0 E. DDH EB-2 was completed
on 25-3-93 at 312m after the rods were bogged and the hole was

in danger of being lost,

5.3.2 Geology

A detailed log and petrographic descriptions are attached as
Appendix ll, whilst a cross section is included as Plate EB 24. A
summary log is as follows:



0 - 7.0m Quartz vein rubble
7.0 - 11.0m Black Shale
11.0 - 21.0m Felsic volcanogenic sandstone

21.0 - 315m Silica + Sericite altered volcanogenic
sandstone

315 - 137.9m Chlorite + Silica + Sericite altered
volcanogenic sandstone

137.9 - 142.4m Silica + Chlorite rock
142.4 - 153.3m Chloritic pug - Fault zone

153.3 - 156.5m Chert
156.5 - 178.5m Siliceous volcanogenic siltstone
178.5 - 180.9m Basalt intrusive

180.9 - 220.1m Rhyolitic fine Lapilli volcaniclastic
volcanogenic sandstone

Drilling conditions in DDH EB-2 were very poor with effectively the
entire hole encountering a broad fault zone. The ground was
extremely broken and abrasive with core recoveries of only 50%.

Target depth was not reached nor was the lava/epiclastic
boundary.  After struggling to reach the inferred conductor
location the rods were bogging and in danger of snapping which
could have prevented a DHEM survey. It was decided to stop the
hole at 312m and rely on DHEM to confirm or deny the bedrock
conductor.

DDH EB-2 intersected a sequence of felsic volcanogenic
sandstones to fine lapilli epiclastics with minor siltstone and shale.
Alteration is weak to strong and locally intense with an early
pervasive silica + sericite + chlorite phase subsequently

overprinted by a patchy sometimes vein controlled epidote + silica
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+ chlorite phase.  Mineralisation is only present as trace
disseminated pyrite and rare galena + sphalerite + chlorite +

quartz veinlets less than 0.5 cm thick.

The mineralised alteration zone outcropping on the coast does not
appear to have been intersected suggesting it either lies east of
the hole or does not extend inland.

No conductive body was intersected in the target position

Geophysics

A three loop DHEM survey (Zonge) was conducted in DDH EB-2.
Loop locations and survey results are included in Appendix ll.

Survey results indicate that the drill hole lies within a broad
conductive zone with the most conductive part of the zone lying in
front of the end of the hole. It appears that the broad “surficial
conductor” interpreted from the surface EM relates to the wide
and depth extensive block of faulted ground intersected by the
hole. The possible *bedrock conductor” inferred from the surface
EM is a slightly more conductive zone at depth within this wide
fault zone.

Geochemistry

Seventeen core grind samples from the collar of EB-2 to the base
of the lapilli epiclastic at 220m were submitted for Cu, Pb, Zn, Ag,
Au, Ba and As assay. Sample intervals were chosen to coincide
with lithological or alteration boundaries. Results are presented on
Plate EB 25 and in Appendix IV.
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Lead and zinc values are slightly elevated throughout reflecting the
presence of minor disseminated sphalerite and rare galena +
sphalerite + chlorite veinlets. Ag and Au assays are uniformly low.
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Introduction

Anomaly EB-4 occurs 1 km. NE and along strike from Geopeko's Voyager
12 gold prospect. This prospect consists of a west dipping breccia and
weakly mineralised sulphide vein zone over a true thickness of up to 20m.

During initial ranking of the Elliott Bay Questem conductors, EB-4 was
nominated for reconnaissance mapping only. Indications of favourable
geology or mineralisation we necessary to warrant further follow up.

QOutcrop in the area of EB-4 is sparse with complex geology including
felsic lavas, volcanogenic sandstones and feldspar biotite porphyry. Just
south of the southern end of the airborne EM response, gossanous
veining with weakly elevated base metals was found adjacent to a
feldspar biotite porphyry body.

The potential association of the EB-4 conductor with mineralisation;
possibly a more sulphide rich section of the Voyager 12 prospect,
indicated that EB-4 warranted further follow up.

Geophysics

During March 1993 a one loop three line EM survey was undertaken over
the conductor. Loop and line locations are shown on Plate EB 10/J4+K4
whilst survey results are included as Appendix V.

An unknown but surficial source for the conductor is indicated by the
surface EM. Therefore, no further work is proposed for EB-4.
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LEAD ISOTOPE RESEARCH PROJECT

1993 was the final year of a two year collaborative research project between
CODES (Dr. B Gemmel), SIROTOPE {Dr. G Carr) and Aberfoyle into the nature of
Pb isotopes at Elliott Bay. The aim of the project was to better understand the
compiex signature of mineralisation in the southern Mount Read Volcanics. This
will improve their usefulness in evaluating mineralisation.

Three phases of mineralisation are evident. Two are Cambrian and one is
Devonian. Results are discussed in a report attached as Appendix V.
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Aberfoyle Resources Limited
ACN. NDa 6 108

16 June 1993

Dr Tony Crawford
University of Tasmania
Department of Geology
GPO Box 252C
HOBART TAS 7001

Dear Tony

Exploration Division

39 River Road
Wivenhoe
Tasmania 7320
Australia

_hone (004) 316 333
Facsimile {004) 316 896

PO Box 952

Burnic Tasmania 7320
Australia

ABERFOYLE

Please find enclosed four samples for thin section preparation and petroiogical
description. They are representative of lithologies intersected in DDH EB2 drilled
on the Elliott Bay licence earlier this year.

Once below a thin black shale unit, the bulk of the hole was made up of very
broken and altered volcanic sandstone and lapilli volcaniclastic. It has been difficult
to determine if a boundary is lithological or simply an alteration change.

Whole rock assays are being done, if you would like to see the results, let me know
and | will forward them on completion.

Sample No: Depth
6249818 51.9
624919 211.3
624920 226.6
624921 286.8

Description

Volcanic sandstone
Lapilli volcaniclastic

Volcanic shale {or highly altered vi¢c Ss?)

Volcanic sandstone

Also enclosed is a sample from MAC 10 that you requested. Hope this is

satisfactory.

Yours faithfully

/ A

Richard Inglis
CONTRACT GEOLOGIST

A wholly awned subsidiary of Aberfovie Limited
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SAMPLE NUMBER: 624918 EB2 51.9

SUMMARY:

This is a foliated coarse volcaniclastic sandstone
composed of clasts of crystal vitric tuff in a matrix of
recrystallized vitric ash. Weak hydrothermal alteration has
produced widespread biotitexminor epidotetx minor garnett
rare sphalerite.

HAND SPECIMEN:

This is a rather sheared, weakly foliated, sericitized felsic lava
breccia or coarse-grained volcaniclastic with pale lava fragments to
about 1cm across.

THIN SECTION:

This is probably another coarse volcaniclastic sediment derived
from felsic glassy volcanics and tuffs. The most gbvious lithic clasts
are quite large, more than 1cm long, and all are quartz-phyric rhyolitic
crystal tuffs composed of about 10-20 modal% of broken quartz
phenocrysts in a very recrystallized and quite foliated matrix. The
matrix is composed of fine-grained quartzo-feldspathic aggregates
with occasional augen and streaks of coarser-grained quartz, and
commen pale brown to green pleochroic biotite, all thoroughly pervaded
by sericite. The latter mineral forms a strong foliation within the
largest clasts, but outside the clasts sericite is subordinate to green-
brown biotite.

The matrix of this rock was probabiy vitric ash, makes up in
excess of 50 modal% of the sample, and is a strongly recrystallized
quartz-biotite intergrowth with fine-grained sericite still defining a
weak foliation. Clots of biotite are common, granular epidote is widely
dispersed but not abundant, and of particular interest are the
occasional colourless small garnet porphyroblasts grown in the
recrystallized matrix. Several discontinuous streaks of calcite-
hematite are present, and may represent stretched and disrupted
former veinlets. A few small spots of quite yellow brown sphalerite
are present in the matrix.

This is a coarse volcaniclastic sandstone to fine conglomerate
derived from felsic vitric crystal tuffs. It has suffered moderate
hydrothermal alteration, leading to biotite-epidotetcalcitetgamet+
sphalerite assemblages, and mild deformation has produced a weak to
moderate sericite-defined foliation that probably post-dates the main
hydrothermal alteration.

TC 62

L] C;deﬂ
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SAMPLE NUMBER: 624919 EB2 211.3m

SUMMARY:

This is an epiclastic sandstone derived entirely from
glassy, plagioclase+quartz-phyric rhyolitic lavas. It has
suffered mild hydrothermal alteration.

HAND SPECIMEN: :
This is a grey-green quartz+albite-phyric felsic epiclastic or
crystal lithic tuff.

THIN SECTION:

This rock was probably originally an epiclastic sediment derived
entirely from glassy felsic lavas and tuffs. It contains abundant
detrital quartz and albite phenocrysts, and common lithic clasts, some
up to at least 6mm across, all set in a very heterogeneous and
thoroughly recrystallized groundmass that was probably vitric ash.
Detrital quartz grains make up around 10 modai% of the rock and are
mainly rounded phenocrysts less than 2mm across from rhyolitic lavas.
Many are strained or fractured, with subgrain recrystallization of very
fine-grained quartz along fractures. Detrital phenocrysts of albitized
plagioclase make up about 12-15 modal% of this rock and are blocky,
lightly sericitized, and sometimes contain small granular epidote
inclusions.

Lithic clasts range from <1mm across to >6mm across, and are
all formerly glassy rhyolitic lavas with variable abundances of quartz
and albite phenocrysts Groundmass textures of the clasts vary, but all
are composed of fine-grained quartzo-feldspathic aggregates that have
crystallized from devitrified felsic glass.

The matrix of this rock is a very heterogeneous and uneven-
textured quartzo-feldspathic aggregate, presumably after vitric ash,
although no diagnostic shard shapes are preserved due to the very
strong recrystallization of the matrix. In some places, matrix quartz is
rather coarse, and polycrystalline, and sericite is variably abundant
intergrown with the quartz. Interstitial areas are often lined by either
crystailine very pale yeilow to colouriess epidote, or pleochroic bright
green biotite, that forms quite prismatic crystals in places.. Calcite is
a minor secondary phase dispersed through the rock, and a few small
idiomorphic pyrite grains are also present.

This rock was probably an epiclastic sediment derived entirely
from quartz+plagioclase-phyric glassy felsic lavas and tuffs. It has
suffered weak hydrothermai alteration (silica-bictitetepidote+
calcitetpyrite), leading to extensive recrystallization of the vitric ash

Ak
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SAMPLE NUMBER: 624920 EB2 226.6m

SUMMARY:

This is a recrystallized pelitic metasedimentary rock
derived from a sediment composed mainly of felsic vitric ash
and a minor detrital component of quartz and albitized
plagioclase phenocryst fragments. Hydrothermal alteration is
fairly weak, and produced the assemblage silica-calcite-
chlorite-sericitetpyrite.

HAND SPECIMEN:
This is a grey, rather silicified cherty shale or vitric ash with
patchy black domains and lamellae of similarly fine-grained material.

THIN SECTION:

This sample is a very fine-grained and quite even-textured,
unbedded shaie or tuff, It is clearly derived largely from felsic glassy
volcanics, as it contains five or six rounded and resorbed, broken quartz
phenocryst fragments and a similar number of slightly rounded
albitized phenocryst fragments, none larger than 1mm across. The
latter show the typical patchy replacement of calcic plagioclase by
albite that characterizes strongly recrystallized rocks.

The matrix of this rock is a very fine-grained fairly homogeneous
quartzo-feldspathic intergrowth peppered with tiny sericite flakes,
abundant green chlorite, quite common tiny opaque oxides, and abundant
overprinting calcite. This matrix texture is definitely a recrystallized
texture, and | suggest that the dominant matrix component was fine-
grained vitric ash, which thoroughly recrystailized during weak to
moderate hydrothermal aiteration. Although the rock appears silicified
in hand specimen, | am not convinced that this is the case; the hard,
flinty nature of this sample results from recrystallization of the felsic
ash. The sample is transected by a number of narrow quartz veinlets,
that are themselves cut by several calcite veinlets, A few large
idiomorphic pyrite grains are present

This sample is a recrystallized pelitic sediment composed
originally of dominant felsic vitric ash and a few modal% of detrital
quartz and plagioclase phenocryst fragments. It has suffered weak
hydrothermal alteration (chlorite-silica-calcite-sericite),
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SAMPLE NUMBER: 624921 EB2 286.8m

SUMMARY:

This is a strongly hydrothermally altered (epidote-
quartz-chlorite-sericite) volcaniclastic sandstone derived
from quartz+feldspar-phyric felsic volcanics.
HAND SPECIMEN:

This is a dark grey volcaniclastic sandstone with strong patchy
pale-coloured epidote aiteration.

THIN SECTION:

This sample is a heavily altered matrix-supported volcaniclastic
sandstone derived from felsic volcanics. The main detrital framework
grains are quartz phenocryst fragments (5-10 modal%), never larger
than 1mm across. These are almost always angular and broken
fragments of resorbed phenocrysts, and have been strained, broken, and
commonly disaggregated in situ in the rock. Many grains are cut by
fractures along which subgrain recrystallization has occurred. Almost
as abundant as quartz phenocryst fragments are common detrital
albitized plagioclase phenocryst fragments which are similarly
strained and broken, and which are variably replaced by epidote,
chlorite and sericite. Common lithic clasts composed of recrystallized
glassy felsic volcanics are present, but are very difficult to
distinguish from the matrix. Former FeTi phenocrysts and
microphenocrysts are a not uncommon detrital phase in this sample,
and are always altered to messy brown leucoxenitic material.

The matrix of this sample is exceptionally heterogeneous
texturally and mineralogicalty, reflecting the quite strong
hydrothermal alteration. It was probably originally a felsic vitric ash,
but extensive recrystallization, accompanying brittle deformation
reflected in the fragmented and disaggregated quartz and feidspar
phenocrysts, has produced domains of highly variable composition and
texture. Most obvious among these are the patches of very strongly
replaced and recrystallized groundmass composed now of a relatively
coarse-grained sugary intergrowth of quartz and pale yellow epidote.
The epidote alteration becomes pervasive in places, and epidote forms
dense murky patches and veins to almost 1cm across with minor
intergrown chlorite and a few cross-cutting calcite and quartz
veinlets. Other domains show strong chlorite-quartz replacement of
the original matrix constituents, and a mesh of fine-grained silica and
chlorite pervades most of the rock that is not epidotized.

This was a volcaniclastic sandstone derived from glassy
quartz+plagioclase-phyric felsic volcanics. It has suffered moderate
hydrothermal alteration and recrystallization characterized by
sericite-chlorite-silica, and this was overprinted by a strong epidote-

- quartz hydrothermal alteration.
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A Division of Inchcape nspection and

Testing Services Australia Pty. Lid,
A.C.N. 004 521 884

Phaope (003) 316837

951034

14 Thirkel]l 5t. COOEE TAS 7320

ANALYTICAL REPORT No.

. THIS HEPOFIT MUST BE READ IN CONJUNCT ION WITH THE AGCCOMPANYING ANALYTICAL DATA

Faz (004) 318890

LOGHGO ., &0, QP EEG

PROJECT

B ORDER No.
INVOICE TO: .
T ﬁhwr%my1m Fesources Limi ted 4a487 Ewy
«DiUVﬂtth Division T e o _ sy _
O B 95 - _DATE RECEIVED RESULTS REQUIRED
BUHNLL PREYLY
_ 172706793 A A
No. OF PAGES TOTAL No. - '

“OF RESULTS

QRO D]

624918/21

6P033 - CHROME FREE BOWLS

IC Prep :

Cu,Pb, In,Ag/6AL0]
Au/B630%
Ba,As,Cr, Ir/6%401,71/0%403

Whole Rock Analysis/DX408

P B ode Bomford
fAharfovle Resouroes
Exploration Diwvision
Falle Box 252

BLURMTE  TAS

Limited

PO

- RESULTS

TO

REMARKS

DDH EB2 PETROLOGY SAMPLES !

7

7 AUTHORISED OFFICER
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i  ANALABS |
AthhhnofIndm:.och s;r:l;:(mm) Pty. Lid.
i ANALYTICAL DATA
SAMPLE PREFIX REPORT No. REPOAT DATE CLIENT ORDER No. PAGE
‘ 100560.60.09570 |09/07/93 |aas7 1 OF3
TReE | SAMPLE Cu Pb Zn Ag Au Ba As cr Ir
' 1| 624918 A 54 166 <2|<0.008 905 3 9 222
l 2 624919 & 55 171 <2|<0.008 918 <2 8 198
3 | 624920 4 24 49 <2|<0.008 S48 <2 8 235
4 | b2a921 <4 47 494 <2| <0.008 898 3 103 399
5
6
7
8
9
10
11
l 12
I
14
13
16
17
18
19 _
20
21
22
23 | DETECTION 4 5 4 2| ©.008 10 2 5 5
24 UNITS ppMm ppm ppm ppm ppm ppm ppm ppm pPpm
25 METHOD| GAlol| GA101| GA101 | GA1O1l| GG309 | Gx401 | GX401 | GX401 | 6X401
I EE;EI:gﬁ%ﬁ?&ﬁﬁéﬁ’:ﬁ%ﬁ%&dﬁ%ﬁmas”m AUTHORISED .
Z Z element not determined OFFICER _ Gary Lindberg
|
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1 ; ANALABS (
A coa sty Tt '
ANALYTICAL DATA
SAMPLE PREFIX REPQRT No. REPORT DATE CLIENT ORDER No. PAGE
100560.60.09570 [09/07/93 |44467 2 OoF3
o SANeE Ti |[A1203 | sip2 | TiD2 |Fe203 MnO Ca0 K20 MgD
! 524918 1571 | 12.68| 73.7 | 0.26| 4.01| 0.24 1.53 | 3.59 | 0.69
' 2 1624919 1825 | 12.24| 75.5| 0.30! 2.17| 0.10 1 1.21 | 2.45 | 0.25
3 | 624920 17151 12.20f 72.8| ©0.29| 2.07 | 0.23 | 2.66 | 2.35 | 0.50
4 | 624921 5571 | 15.19| 58.5| 0.93| 7.41| ©0.55| 4.79 | 2.48 | 2.91
5
6
7
8
9
10,
11
12
13
14
15
16
17
18
| 19 - J
20
21
22
23 | pETECTION 60| 0.01 0.1 0.01 0.01 0.01 0.01 0.01 0.05
l 24 UNITS ppm % % % % % % % %
RES METHOD| OX408 /| 0Xx308| 0Xx408 | DXx408| 0X408 | OX408 | OX408 | 0X408 | OX408
- = slement ot datermined OFFICER _ Dary Lindberg
i



3 ey
l 5510637
A Divigion of fnchcapa Testing Services (Austrafia) Ply. Lid. h
l AC.N. 004 391 884
ANALYTICAL DATA
SAMPLE PREFIX REPORT No. AEPQRT DATE CLIENT ORDER No. PAGE
. 100560.560.09570 QF/07/93 | 4447 3 OF X
I THBE SAMPLE P205S 5 | Na20 LOI |TOTAL
1 62491_8 0.032]| 0.022 0.42 2.29 99.52
2 &24919 0.035| 0.037 3.58 2.07| 99.97
3 624920 0.050] 0.011 2.%0 3.73| 99.82
4 624921 0.125]| 0.010 2.58 4,28 929.79
. 5
6
7
8
I
i 10.
11
I 12
13
14
15
=
17
18
I
20
21 i
!
22
23 DETECTION 0.005| 0.005 0.05 0.01 0.01
24 UNITS ya A A A A
25 METHOD| Ox408| 0OX408| 0x408 | GX408| 0X408
Results in ppm unless otherwise specified
X Slomant mancaniraion & batos Sateoson T oase AUTHORISED -
- - element not determined OFFICER Bary Lindberg
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ABERFQYLE MEMORANDUM
Date 14 December 1993 Ref  JS:AAI
To Steve Richardson From ] Silic
At Burnie At Hawthorn

Copies to Keep 6&[,/ o077 /}4«7 GHIK,

Subject  Elliot Bay EM

Attached are the comments on the Elliot Bay EM.

1) Downhole EM in EB2

A three loop data set was collected in EB2. Before proceeding with the discussion of these
results, some considerations on the expected nature of the response need to be exposed.

It was understood from the surface surveys that the EBI response was dominated by currerit
gathering effects. This essentially means that no response from the conductor is expected
if it is in the middle of the loop and at late times its effect should increase as the loop edge
is moved further away from the conductor. This latter effect is a direct result of the
"background current” maximum moving out from the loop edge from "early" to "late" time.

On analysing the Loop 3 downhole response, the two effected are evident. The increase in
the sﬁﬁ?al strength towards the top of the drillhole is outlining a current system enclosin
a drillhole and extending close to the surface. This effect presumably is due to the broa
near surface conductor identified by the surface EM surveys. Down from 160 metres
however the signal strength begins to increase and is interpreted due to a source in front
of the drillhole, and could correlate with the current gathering target identified within a
broader near surface conductor.

Loop 1 data set, is outlining similar effects, except that in this data set with Loop 1 being
on the other side of the conductive source in comggrison to Loolpla 3, at medium to early
times, the effect of the current gathering source in front of the drillhole is now a fall-off in
signal strength rather than a rise in the signal strength.

Loop 2 data however, shows no such effects, as Loop 2, encloses the conductive sources, and
éherefore as discussed previously no current gathering effect is expected to be noted in this
ata set.

Conclusion

DHEM data set confirms the existence of a broad near surface source identified in the
surface data, and a current gathering conductor within this or beneath this broad source,
and which has not been reached by the drillhole.

On examining the geology, it is now understood that the broad conductive source identified
by the surface surveys is most likely water filled fault broken ground, and the
";Inhomogeneity" at depth interpreted from the ground data is a more conductive patch of
this fault zone.

2) Surface Surveys EBY

A one loop three line survey over the EB4 conductor was conducted. However, on
analysing the vertical component data, it was obvious that the source of the airborne EM
response is a broad near surface conductor, whose edges are marked by sudden changes in
the slope of the vertical component profile.
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) | PAGE 1 oF |
CORE GRIND SAMPLING ( g ‘( € HOLE No. pp i eg.>
951040 DATE |6/6(‘B’

No| SPLE | INTERVAL' E;g‘lﬁgg sT| SOMPLE | INTERVAL iﬁﬁgg ST

11524961 {10~ 1ba

21624902 |15 - 1525

3 403 lig2g - 2t

4 Qo4 {21 -30

3 405 130 - S1-<

6 906 {51-%-595

7 407 |54 -%

§ 0% (g0 - AL,

9 09 {9, -17

10 90 |ur-12349

11 2% -132:9

12 9z |39~ 12

13 93 Juz-g —1533
|14 Yt lic 331565

15 Qs 1565 - 1%

16 b 17%-4c-130-4

17 U7 Qo1 - 2201

18{ {65701 | 57D,

19

20

21

22

23

24

25

26
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29

30

31

32
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l 5 _ANAI,YTICAL DATA,W T
L, % SAMPLE PREFIX ' erore .+ | REPORTOATE % GLIENT GRDER No. & PAGE
100560.60.09615 [22/07/93 |a484 1 oFl
lﬁ'gE SAHgLE Cu ) Pb In F\g Au PU(R) Au (S) ha As
l1 5657035 | 121 213 2133 <2|<0.008 - - | 1014 12
2 | 624901 39 238 646 <2<0.008 - - 902 15
IB 624902 &4 614 749 2| 0.014 - ~ 895 9
I4 624903 46 368 593 <2|<0.008 -~ - 865 13
3 624304 52 108 223 <21<0.008 - - 233 L}
L 524905 58 125 304 <2|<0.008 - - 871 <2
| 7 | e24906 41 149 242 <2}<0.008 - - 630 5
“-lB— 624907 57 160 202 <2|<o.008 - - 650 <2
_F 624908 a8 201 205 <2|<0.008 - - 561 4
10 | 624909 52 209 1422 <2|<0.008 - - 514 2
L 624910 47 77 140 <2|<0.008 - - 546 5
12 | 624911 14 107 84 <2]<0.008 [<0.008 - 710 2
IS 624912 25| 1171 474 <2|<0.008 - - 711 21
14 | 624913 7 51 195 <2|<0.008 - - 658 <2
15 624914 ¢! 10356 585 <2(<0.008 - - 373 <2
_I16 628915 56 197 428 <2{<0.008 - - 686 472
17 | 624916 44 239 525 <2|<0.008 - K0.008 296 31
F 624917 178 161 371 <2| <o.008 - - ga4 <2
19
LY
F
™
h DETECTION 4 5 4 2! 0.008 | 0.008 | 0.008 10 2
24 UNiTS ppm Ppm ppm ppm ppm Ppm ppm ppm ppm
t METHOD| GA101 | GA101| GA10l | BA10O1|. GG309 | GE309 | GG3I0F | GX401 | Gx401
I Eﬁﬁ?ﬁﬁ%ﬁéﬂl&ﬁmm%“m” AUTHORISED '
= = alement nol determined OFFICER . Dary Lindberg
i
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951049
ABERFOYLE MEMORANDUM
Date 14 December 1993 Ref JS:AAl
To Steve Richardson From ] Silic
At Burnie At Hawthorn

Copies to Keep HL/ Y/ /31(.7 =

Subject  Elliot Bay EM
Attached are the comments on the Elliot Bay EM.

1) Downhole EM in EB2

A three loop data set was collected in EB2. Before proceeding with the discussion of these
results, some considerations on the expected nature of the response need to be exposed.

It was understood from the surface surveys that the EBI response was dominated by currerit
gathering effects. This essentially means that no response from the conductor is expected
if it is in the middle of the loop and at late times its effect should increase as the loop edge
is moved further away from the conductor. This latter effect is a direct result of the
"background current" maximum moving out from the loop edge from "early” to "late” time.

On analysing the Loop 3 downhole response, the two effected are evident. The increase in
the ?.ilﬁ'?al strength towards the top of the drilthole is outlining a current system enclosin
a drillhole and extending close to the surface. This effect presumably is due to the broa
near surface conductor identified by the surface EM surveys. Down from 160 metres
however the signal strength begins to increase and is interpreted due to a source in front
of the drillhole, and could correlate with the current gathering target identified within a
broader near surface conductor.

Looi 1 data set, is outlining similar effects, except that in this data set with Loop 1 being
on the other side of the conductive source in comparison to Loop 3, at medium to early
times, the effect of the current gathering source in front of the drillhole is now a fall-off in
signal strength rather than a rise in the signal strength.

Loop 2 data however, shows no such effects, as Loop 2, encloses the conductive sources, and
dtherefore as discussed previously no current gathering effect is expected to be noted in this
ata set.

Conclusion

DHEM data set confirms the existence of a broad near surface source identified in the
surface data, and a current gathering conductor within this or beneath this broad source,
and which has not been reached by the drillhole.

On examining the geology, it is now understood that the broad conductive source identified
by the surface surveys is most likely water filled fault broken ground, and the
"i\nh(zmutl)geneity“ at depth interpreted from the ground data is a more conductive patch of
this fault zone.

2) Surface Surveys EBY

A one loo€l three line survey over the EB4 conductor was conducted. However, on
analysing the vertical component data, it was obvious that the source of the airborne EM
response is a broad near surface conductor, whose edges are marked by sudden changes in
the slope of the vertical component profile.
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ELLIOTT BAY PROSPECTS

The geology and mineralisation of the Elliout
Bay prospects have previously been described
by Large et al, (1987), Gulson et al. (1987) and
Callaghan (1989). Mineralisation in the Elliott
Bay area takes the form of sulphide clasts,
stringer sulphides, disseminated sulphides,
massive sulphide lenses and sulphides associated
with alteration. All mineralisation styles are
hosted in deformed Cambrian felsic volcanics
and volcaniclastics. As no general overview of
the Ellionr Bay geology will be given in this
report, readers are referred to the above papers
for background information.

Gulson et al. (1987) reported Pb isotope
variation for the various styles of mineralisation
on the surface and in two Geopeko drill holes
from the Elliott Bay area. They determined that
Cambrian stratiform massive sulphide
mineralisation constitutes the least radiogenic
group and Devonian vein style Pb—Zn-As
mineralisation forms the most radiogenic group
(Fig. 8). A third group with isotopic ratios mostly
intermediate between the other two comes from

disseminated and vein type Pb-Zn mineralisation
related to the inusion of a quartz porphyry that
is considered to be later than the massive
sulphide formation. Gulson et al. (1987) noted
that clasts of massive sulphide mineralisation
within submarine epiclastic breccias, interpreted
to be a series of mass flows by Callaghan
(1989), are different from the massive sulphide
lenses. Clearly these variations in Pb isotope
data from the Elliott Bay area need revision in
order to better define the use of Pb isotopes for
targeting.

Cyprus Minerals took over the exploration
leases in the Elliott Bay in the middle to late
1980s and drilled a further 12 holes which
resulted in a better understanding of the geology
and mineralisation. In light of this increased
geologic understanding, sulphide samples of the
differing styles of mineralisation from the Cyprus
drilling at Wart Hill were collected and analysed.
Samples from a mineralised zone discovered
by Aberfoyle Resources Lid in early 1992 were
also analysed.

Lead Isotope Results

Table 3 lists the Pb isotope data for the Elliott
Bay samples analysed in this study. These data
are plotted on standard ©7Pb/2%Pb vs *Pb/
24ph and 2Pb/SPb vs °Pb/%Ph diagrams
(Fig. 10). Locations of the samples are shown
in Figure 9. For comparison the previous Pb
isotope data for Elliot: Bay from Gulson et al.
(1987) and previously unpublished results from
SIROTOPE's files are shown in Figure 11.

The new Elliott Bay data form four distinct
clusters (Fig. 10; Groups A~D). Group A consists
primarily of galena-sphalerite clasts (Fig. 12A—
1) and is the least radiogenic. These clasts have
a lead isotopic signature identical to the Voyager
19A and 19B stratiform massive sulphide lenses
(Fig. 12B).

Group B also consists of sphalerite-galena
clasts (Fig. 12A-2) but is slightly more
radiogenic than the Voyager 19 massive
sulphides. Group B clasts have the same Pb
isotope signature as the Voyager 2 style of miner-
alisation (disseminated and fracture galena
coatings in volcaniclastic units) (Fig. 11).
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Group C consists of disseminated, vein and
alteration-hosted galena, sphalerite and pyrite
(Fig. 12A-3). These styles of mineralisation
have the same Pb isotope signature as Voyager
9 (chlorite—magnetite alteration) and Voyager
34 (soil geochemical anomaly) (Fig. 11).

Group D is the most radiogenic cluster and
contains disseminated and vein sulphides
(mostly galena) that are clearly younger (based
on core logging) than all the previous styles of
mineralisation (Fig. 12A—4). This cluster has a
Pb isotope signature similar to Yoyager 24 (vein-
style galena and sphalerite) and Voyager 31 and
33 (galena-sphalerite—arsenopyrite veins)
(Fig. 11).

Several mineralised samples, and two soil
samples, from a new altered and mineralised
area discovered during Aberfoyle's 1992
exploration program were analysed by
SIROTOPE. These results are given in Table 3.
All of the exploration samples (except 5655530
and 565576) plot in the Group C field. Samples
5655530 and 565576 plot between the Group B
and C fields.

The Pb isotope data from the Elliont Bay
mineralisation plots in distinct groups that are
related to the style of mineralisation (Fig. 10).
The massive sulphide lenses (Voyager 19) and
sulphide clasts of Groups A and B appear 10
have formed from a Pb source that was
significantly different from the Pb in Groups C
and D mineralisation. The spread in #°°Pb/2%*Pb
ratios for mineralisation in the Elliott Bay area
18 greater than the spread between Cambrian
and Devonian mineralisation throughout the west
coast of Tasmania (Fig. 8) as proposed by Gulson
et al. (1987).

Sulphur Isotope Data

Although not included in the original proposal,
sulphur isotope (&°*S) data have been obtained
for most samples analysed for Pb isotopes. The
0%S analyses were performed on the same
mineral separates as used for the Pb isotope
analyses in the stable isotope facility of the
Cenrral Science Laboratory at the University of
Tasmania.

The 8S data are also listed in Table 3.

A histogram of the 8**S values for each “Group”
(as defined by the Pb isotope data) is given in
Figure 13. Overall each Group has 5*S values
that lie within a small range with the average
5348 values fcr each group being A — 16.1%s,
B — 16.4%¢, and C — 13.1%e. The two samples
from Group D have very different values, 11.9%e¢
and -11.5%oc. Analysis of the sample with the
very negative value was repeated and the result
was confirmed. Groups A and B have heavier
&S values than Groups C or D. The %8 values
for the Group A and B sulphide lens and clast
mineralisation are very similar to those reported
for the Rosebery mineralisation (majority of
88 between 10 and 17%o). These values are
significantly heavier than those for the Hellyer
and Que River massive sulphide mineralisation
(6*S between 6 and 8%o).

Figure 14 is a plot of Ellioit Bay mineral-
isation on a &S versus 2°Pb/2%Pb diagram.
This type of plot highlights the differences
between the different styles of mineralisation,
especially Groups A and B sulphide clast
mineralisation versus the Group C and D
disseminated, stringer and alteration-related
mineralisation.

Volcanic-hosted massive sulphides typically
display narrow ranges of &S values (Franklin
et al.,, 1981). Phanerozoic Cu-Zn-Pb VHMS
deposits also have 8*S values over a limited
range but they vary from 0% 10 positive values
approaching that of contemporaneous seawater
(Franklin et al., 1981; Ohmoto, 1986). Taylor
(1987) summarised the suggested origins of
sulphur in VHMS deposits. These include
bacterial reduction of seawater sulphate,
magmatic—-hydrothermal fluids, inorganic
reduction of seawater sulphate (+ leached
magmatic sulphide), and leaching of sulphate
minerals, followed by partial reduction. It is
generally considered that the two rmain sources
of sulphur in seafloor volcanic-hosted
massive sulphide systems are the reduction of
seawater sulphate and magmatic sulphur, either
direct magmatic emanations, and sulphur leached
from igneous rocks (Ohmoto and Rye, 1979,
Shanks et al., 1981; Solomon et al., 1988).

Seawater sulphate at the time of formation
of Elliott Bay mineralisation (middle
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Cambrian) is assumed to have had a §*S value
near 30%o (Claypool et al., 1980). Equilibrium
fractionation between sulphate and sulphide at
temperatures of 250° to 300°C, averages
approximately 20%o (Ohmoto and Rye, 1979).
Therefore, sulphides precipitating from reduced
seawater sulphate, at these temperatures, would
have 8S values varying between 10 and 30%o
depending on the amount of reduction. 3*S
values of sulphide minerals in the Elliott Bay
massive sulphide lenses and clasts (Groups A,
and C) have values within this range, indi-
cating that reduced seawater sulphate was the
source of sulphur in the mineralising system.
The lower 3*S values for the sulphides in
Group D indicate that magmatic sulphur or
reduced seawater sulphur at higher temperatures
is the source of sulphur in this style of
mineralisation.

Genesis of the Elliott Bay Mineralisation
- A Working Mode!

From the geology, alteration and Pb and S
isotope data, a preliminary mode! is proposed to
explain the mineralisation at Elliott Bay (Fig.
15). In the Cambrian, a VHMS deposit (Voyager
19 and Group A and B-type mineralisation), of
unknown size, formed on the seafloor some-
where in the vicinity of the Wart Hill area.
Shortly after the deposit formed, subaqueous
debris flows incorporated fragments of this
mineralisation and deposited them at the present
site of Wart Hill. These fragments became one
of the clast types in the debris flow deposits.
Shortly after the deposition of the debris flows,
and other *“hangingwall” lithologies, a separate
generation of hydrothermal fluids (still in the
Cambrian?) passed through these rocks causing
alteration (sericite, silica, chlorite, minor
carbonate) and precipitation of disseminated and
stringer sulphide mineralisation (Group C).
Much later, po