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Abstract

Exploration for carbonate hosted base metal deposits within the Gordon Limestone, W. Tasmania
has continued on EL 38/89 (Zeehan 4). Work undertaken in the twelve month period to 28/2/96
has consisted of diamond drilling fifteén holes totalling 2245m and a sub-regional detailed helimag
survey (2400 line km).

Re-interpretation of all available data including bedrock (wacker) sampling, air photographs and
core relogging has been used to construct a series of geological sections. A higher level of
geological complexity has been recognised.

The diamond drilling work was concentrated on the Grieves Siding area at the base of the Gordon
Limestone (8 holes) and at Grieves South in the middle of the Gordon Limestone (7 holes). Two
short backpack diamond drill holes were completed at Grieves South testing the top contact of the
Gordon Limestone.

Best intercepts include:

DD957G406 10.6m @ 14.1% Zinc from 115m - Grieves
DDO95ZG402 2.55m @ 2.47% Zn 4.03%PDb from 8.95m - Grieves S

Mineralisation in the DD95ZG406 intercept is in the form of zinc silicates and carbonates
apparently replacing the Oolite Unit at the base of the Gordon Limestone.

A detailed helimag survey was flown over the Gordon Limestone with the aim being to locate
weakly magnetic siderite zones related to zinc mineralisation. Results are not available at time of
writing.

The main conclusion of the 1995 programme is that the mineralogy of DD95ZG406 is suggestive
of secondary weathering products (Tertiary-age?) representative of sulphide bodies at greater
depths. A significant mineralised structure striking east-west passes through DD95Z2G412 and into
the main Grieves South target area.

The main recommendation for 1996 is deeper drilling at Grieves Siding in order to locate
unweathered sulphide orebodies down dip from DD95ZG406. It is also suggested that diamond
drilling aims to test the downthrow side of the E-W mineralised structure at Grieves South
possibly where that structure intersects immediate sub-Siltstone Unit stratigraphy.

Environmental rehabilitation consisted of ripping compacted ground around drillsites and access
tracks, and removal of rubbish and cuttings. Care has been taken to avoid unnecessary damage to
vegetation.

Expenditure for the 12 month period was $373 164. Total for the licence to 1/2/96 is $902 567. -
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Conclusion and Recommendation

Diamond driil testing of the Grieves Siding (8 holes for 1317.6m) and Grieves South (7 holes for
927m) prospects has confirmed the following:-

The area is more structurally complex than previously thought. The idea of plunging
mineralisation to the notth is now more suspect.

The high values encountered in DD95ZG406 reflect a continuation of mineral values and style
in DD93ZG107. The presence of zinc carbonates and silicates may reflect secondary surficial
weathering similar to the Vazante Mine in Central Brazil. At that mine zinc silicates, oxides and
carbonates at surface progress down dip into sulphide mineralisation at depths of >200m.
Thus further exploration should consist of down-dip tests.

The Grieves fault is a relatively shallow dipping structure (45°S) which appears to contain no
mineralisation. This would imply that the structure was later than the mineralisation, however
facies vanation and thickness of the Oolite Unit suggest that it could be a reactivated earlier
structure,

High grade near surface sphalerite mineralisation is unlikely to exist elsewhere in the area. Any
zinc sulphide accumnulations are going to exist down dip.

Diamond drilling at Grieves South failed to confirm the presence of any zinc-rich limestone.
The mineralisation encountered in the EZ Winke drillholes remains enigmatic although it is
structuratly related to an E-W fault. Eminently replaceable micrite horizons exist within the
Grieves South area beneath the potentially capping Siltstone Unit. :

It is now apparent that diamond drillhole ZB1007 (Pasminco and Mines Department
stratigraphic hole) is much more important than previously believed. Significant base metal
intercepts were recorded including one at or around the ‘Oceana Mine Horizon’. Extensive
fault related dolomitisation is recorded particularly beneath the Siltstone Unit.

Further work should consist of:-

2.

Down dip diamond drill test of mineralisation in DD95ZG 107 and DD95ZG406 at Grieves
Siding.

A further test of the inferred north plunging Grieves Siding mineralisation would be to
examine the ground north of this years drilling, along the lower sandstone/limestone contact.

Renterpret the Grieves South area utilising geochemuistry, gravity and previous drilling;
subject to a favourable review diamond drilltest subsequently identified targets.

Data interpretation of the detailed helimag survey must be incorporated into the geological
picture.

Introduction

EL 38/89 was granted to Major Mining Ltd on the 30th March 1990. CRAE Pty. Ltd., entered
into a Joint Venture Agreement with Major on the 23rd April 1991. In late 1993 Major Mining Ltd
divested its interest in the Joint Venture to Allegiance Mining, with the exploration tenements
transferred to CRAE (90%) and Allegiance (10%) as tenants in common on 22nd January 1994,

EL 38/89 covers 9 km® located 12 km south of Zeehan on the Tasmanian West Coast (plan Tv

1105). During the period under review, the sixth year of tenure, CRAE has a statutory obligation
to spend $9,000.

November 1995  EL 38/89 Zeehan No. 4 CRAE Report No. 21169 |
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CRAE’s principal commodity of interest is zinc hosted within the Ordovician Gordon Limestone.
The main prospect is at Grieves Siding which commanded the majority of the undertaken work for
1995. The other area of interest is Grieves South which occurs about | km south of Grieves
Siding. (Plan Tv [022).

This report details all exploration activities conducted within EL 38/89 by CRAE during 1995/96.
This work consisted of diamond drilling and a detailed helimag survey.

A description of the regional geology is given in Parkinson (1994). The new Zeehan 1:50,000
geological highlights the importance of thrust tectonics in the Zeehan area.

Sub-divisions of the Gordon Limestone have been made on a lithologic/lithostratigraphic basis for

utilisation in drill hole logging. An explanation of the formation codes is in Appendix 1.

Previous Exploration by CRAE and Competitors

See Appendix II.

4. Exploration Completed in 12 Month Period 1/3/95 to 28/2/96
4.1  Diamond Drilling
A summary of the diamond drilling is provided below:

Hole Prospect East North Elev Tdepth Azimuth | Dip | Date Drill Dertails
No. AMG AMG (m) (m) (mag) Drilled Rig App
DDY5Z2G401 Grieves § 363300 | 5439287 157 26.85 149° 60° 14/2/95 N Poltock | IV
DDY5ZG402 | Grieves S | 363302 | 5349266 | 152 35 N/A 90° | 16/2/95 | N Poltock | TV
DD95ZG403 | Gricves 364759 | 5349842 | 151 154 150° 45° | 28/2/95 | LY44 I
DD95ZG404 Grieves 364758 | 5349843 151 178.5 150° 65° 22/3/95 LY44 111
DD952G405 | Grieves 164757 | 5349844 | 151 279.7 N/A 90° | 2/4/95 LYd4 1M
DD95ZG406 | Grieves 364608 { 5349542 | 149 1836 147° 45° | 29/4/95 | Ly4q 1l
DDYS7G407 | Grieves 364607 | 5349543 | 149 120.0 147° 70° | 3/5/95 LY44 m
DD95ZG408 | Gricves 364606 | 5349544 | 149 152.2 N/A 90° | 13/5/95 | Ly44 m
DD95ZG409 Grieves S 363350 | 5348375 155 92.5 120° 60° 1/5/95 U250 v
DD95ZG410 | Grieves 8 | 363673 | 5348834 | 147 199 161° 60° | 8/5/95 u2s0 v
DD95ZG411 Grieves S 363684 | 5349093 145 154 N/A 90° 19/5/95 U250 v
DD95ZG412 Gricves § 364072 | 5349077 143 120 131° 60° 29757195 U250 v
DDY5ZG413 Gricves § 363690 | 5349350 147. 300 131° 70° 29/5/95 LY44 v
DDY932G414 | Grieves 364773 | 5349760 | 151 13 131° 60° | 21/6/95 | U250 m
DDY52G415 | Grieves 363844 | 5349904 | 151 136.6 131° 60° | 21/6/95 | U250 ]

The above drillhole collars are located on plan Tv 1106 with drill logs included in

appendices IIT and TV.

Sampling of the drill holes consisted of half-core sampling by use of a diamond saw with
sample intervals generally of the order of 1 - 3.0m. Samples were sent to Analabs,
Townsville for ICP- OES (GI211) multi element analysis. Elements analysed for included
Ag, Al, As, Ba, Ca, Cu, Fe, K, Mg, Mn, Pb, Zn. Samples > 0.5% Zn were subjected to
sulphur analysis by Leco furnace (OM613).
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The significant intercepts are included below:
Hole No. from | Interval | Zn% | Pb% | Agppm | 5% Comment
(m) (m)

DD95ZG402 | 8.95 2.55 247 | 403 | 6.2 3.97 | Sphalerite in dark grey/black clays

DDY95Z(G402 | 27.5 2.5 1.88 | 036 | <05 3.58 | Sphalerite in dark grey/black clays

DD952G403 | 134 1.5 056 | 014 |1 1.8 Probable sphalerite in a dolomitised
oolite unil

DD95ZG404 | 151 1.65 0.82 | 1.68 3.1 5.16 | Probable sphalerite and galena in dark
grey/black clays

DD95ZG406 | 115 10.6 14.1 <0.1 t<0.5 1.63 | Possibly sccondary zinc (smithsonite);
no siderite visible.

DD%52ZG406 | 162 1 7.8 8.2 66 12.9 | Sphalerite and galena in dark grey
clays

DD9572G406 | 164.3 | 1.7 2.1 1.7 7 1.63 | Zincian siderite and sphalerite/galena
in dark grey/black clays

DD95ZG4067 | 99 5 4.8 <0.1 | <0.5 43 Mixture of zincian siderite and
sphalerite? in dark grey clay

DD95ZG408 | 109.1 | 0.3 094 | <0.1 |1 0.36 | Zincian siderite?

DD95Z2G412 | 394 | 0.8 339 | 127 | 1.7 0.35 | Zincian siderite in possible fault zone

DDY52G414 | 60.7 .1 084 | <0.1 | 0.7 0.65 | Possible sphalerite in dolomilised
oolite unit

DD95ZG415 | 846 | 0.95 192 | <0.1 |5.2 3.48 | Possible sphalerite in dolomitised
oolite unit

4.1.1 Grieves Siding

Eight diamond drillholes were completed at the Grieves Siding prospect amounting
to 1317.6m. (Plan Tv 1034, Tv 1032, Tv 1043). The holes were designed to test
the down dip plunge of near surface mineralisation encountered in previous
drillholes at the lower sandstone/limestone contact. In essence the results were
very disappointing. Despite the high values in DD96ZG406 it is believed that the
zinc is in the form of zinc aluminium silicate and therefore not easily processed.

Two zinc-rich horizons occur in the drillholes, the lower one is characterised by
significantly elevated lcad values.

Higher lead values corresponding with high zinc values appear to indicate that the
zinc is present as sphalerite.

Most near surface avenues for increasing zinc-as-sphalerite reserves have been
closed off. The only remaining options are down dip or further along strike to the
north. An emergent picture of a far more structurally complex area now exists. The
Grieves Fault is significant in that it is now much flatter than oniginally thought and
may have been a reactivated pre-existing structure.

Mineralisation appears to be of a replacive style, thought to be replacing the
dolomitised Oolite Unit.

November 1995 EL 38/89 Zeehan No. 4  CRAE Report No. 21169 3
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4.1.2 South Grieves

A total of seven diamond drillholes were completed in the Grieves South area
totalling 927.4m. DD95ZG409, DD95ZG410 and DD95Z2G412 (Plan Tv 1107,
Tv 1028, Tv 1029) were aimed at testing the lower sandstone/limestone contact
along strike to the south of Grieves Siding. The occurrence of extensive dark grey
clays and the dolomitised Oolite Unit did not lead to high grade zinc values,
although major core loss was often encountered at the top of the dolomitised Oolite
Unit. Minor siderite alteration is recorded in DD95ZG410 and DD95Z2G412.

DD957ZG401 and DD95ZG402 (Plan Tv 1109) were designed to test the rocks
underlying a 3.0% Zn wacker anomaly at the upper sandstone/limestone contact.
DD95ZG401 met with significant drilling problems and was abandoned at 26.85m.
DD95Z(G402 confirmed that the anomaly was due to sphalerite in dark grey clays.

DD95ZG411 and DD957G413 (Plan Tv 1108) were aimed at testing the previously
identified zinc mineralisation within a sub-unit in the middle of the limestone
sequence. Both holes failed to intersect significant base metal mineralisation.
DD95ZG413 contained unaltered limestone with minor brittle late stage faulting.
DD95ZG411 collared in the Siltstone Unit (Ogsi) passing through the ‘Oceana
Horizon” with no discernible sign of alteration or mineralisation.

4.2 Detailed Helimag Survey

A helimag survey was flown over the Gordon Limestone of the Zeehan area. Line spacing
was approximately 60m with an average flight height of 30m and sampling intervals were
approximately every 3-4m. A feature of the survey was that the flight lines were aimed at
being perpendicular to the strike of the limestone. This resulted in time consuming and
complex processing and at the time of writing final results are still awaited.

5. Environment and Rehabilitation

The past three years have seen a substantial amount of exploration work completed in a relatively
small area. A total of 415 air-core and diamond holes have been drilled in an area not much
greater than 2 km’,

During the period under review, the only activity impacting on the environment was diamond
drilling using a skid-mounted Longyear 44, towed by an excavator and a U250 track mounted rig
with Bombardier support. The excavator was fitted with extra-wide swamp tracks to reduce
ground pressure. It is unavoidable that such heavy machinery will cause significant ground
disturbance. Tracks were kept 1o a minimum, and were positioned where possible to take
advantage of naturally firm, gravelly areas. No formal tracks were constructed. All access tracks
were progressively rehabilitated by filling in ruts, breaking in windrows and re-establishing
drainage. Currently no seeding or fertilising has been done. It 1s expected that parts of these
tracks will take several scasons to regenerate.

November 1995  EL 38/89 Zeechan No. 4 CRAE Report No. 21169 4
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Minimal preparation was completed on diamond drill sites. No vegetation was cleared as

this was the only firm working surface. Sumps were dug to contain drill cuttings, atthough due to
the flat topography and high water table (often at-surface) they were often marginally effective.
Sumps were reftlled on completion of the hole and the site ripped to loosen compacted ground.
Holes making water were plugged at depth, then cemented. Due to high water flows in some
holes, and the poor ground conditions to hold plugs and cement, these may not be permanently
effective.

November 1995  EL 38/89 Zechan No.4 CRAE Report No. 21169 5
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CRA Exploration Pty Limited

DPO Register

EL 38/89 Zeehan No. 4

DPO LAB Batch LAB DPO Office Geologist Tenement Sample Number of 250,000 100,000
Number Number Location Date Name Type Samples Map Sheet Map Sheet
77682 10756 Analabs Zeehan 1/3/95 SJ Tear Grieves Half DD HQ/NQ 99 SK55-5 7914
77684 10832 Analabs Zeehan 7/4/95 SJ Tear Gricves Half DD HQ/NQ 53 SK55-5 7914
77685 10846 Analabs Zeehan 12/4/95 SJ Tear Grieves Half DD HQ/NQ 36 SK55-5 7914
77690 10910 Analabs Zeehan 5/5/95 SJ Tear Grieves Half DD HQ/NQ 42 SK55-5 7914
77692 10926 Analabs Zeehan 15/5/95 SJ Tear Grieves Half DD HQ/NQ 49 SK55-5 7914
77695 10984 Analabs Zeehan 19/5/95 SJ Tear Grieves Half DD HQ/NQ 26 SK55-5 7914
77696 10965 Analabs Zeehan 29/5/95 SJ Tear Greves Half DD HQ/NQ 39 SK55-5 7914
77697 10966 Analabs Zeehan 29/5/95 SJ Tear Grieves Half DD HQ/NQ 17 SK55-5 7914
77698 11002 Analabs Zeehan 9/6/95 SJ Tear Grieves Half DD HQ/NQ 88 SK55-5 7914
77384 11073 Analabs Zeehan /7195 SJ Tear Grieves Half DD HQ/NQ 46 SK55-5 7914
77386 11082 Analabs Zeehan 13/7/95 SJ Tear Grieves Half DD HQ/NQ 44 SK55-5 7914
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Appendix 1

Gordon Limestone Lithostratigraphy



346024

Zeehan Carbonate Project

In the Zeehan sub-basin the Gordon Limestone has a thickness of 500m (DDH ZB1007).
Drilling by CRAE has subdivided this formation into lithologic and lithostratigraphic units. These
subdivisions have been utilised in the drillhole logging and are displayed below.

Drill Hole Logging Formation / Lithology Codes

Sc = Crotty Quartzite SILURIAN
Ogud = Upper Dolomite
Ogsi = Siltstone Unit
Ogul = Undifferentiated limestone
Ogdl = Undifferentiated dolomite
Ogmu = Laminated Micrite Unit
Ogoo = Oolite Unit ORDOVICIAN
Ogsd = Siderite Unit GORDON
LIMESTONE
Ogde = Dark Grey / Black Clay Unit
Ogfc = Ferruginous Clay Unit
Ogms = Massive Sulphide Unit
Ogst = Silty Transition Unit
Om = Moina Sandstone
Co = Owen Conglomerate
Ed = Dundas Group (undifferentiated) CAMBRIAN

An explanation for the sub-divisions is given below.
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346025
The Crotty Quartzite

This formation is a sequence of deltaic quartzites of Silurian age. However in drillcore
there appears to be no consistency in lithologies at its base. The question of faulted
contacts is brought to mind and the unit has not been subdivided. In DD95ZM190 the
sequence passes from white massively bedded sandstone into interbedded/interlaminated
sands, shales and silts before finally passing into dark shales (fissile) and clays (possible
fault gouge). This is possibly matched in DD95DS98 but there are considerable thickness
variations, as would be expected in the depositional environment.

The Upper Dolomite Unit (Ogud)

This 1s a dolomitised limestone unit that always occurs beneath the Crotty Quartzite
contact. Its thickness is variable, up to 100m in DD95ZR 104 and down to 25m in
DD95ZM190. It is possible that the dolomitisation is fault related, the fault being the
Crotty Quartzite/Gordon Limestone Contact.

The Siltstone Unit (Ogsi)

This 15 an argillaceous calcsiltite with bands of bioclastic calcarenite and nodular calcsiltite.
Locally it 1s unreactive to dilute hydrochloric acid. Tt generally occurs at the base of the top
third of the stratigraphic column and has an average thickness of 15m.

There are transitional upper and lower sequences to the main Siltstone Unit.
Undifferentiated Limestone (Ogul)

This 1s a bucket term to fit all limestones that do not separate out into any distinctive
lithology subdivision

Undifferentiated Dolomite (Ogdl)

Localised zones of dolomitised limestone occur within various parts of the stratigraphic
column. Unless it is part of the Upper Dolomite, it is referred to as undifferentiated
dolomite. The dolomitisation is attributable to faults and/or due to mineralisation, often
Ogdl units have elevated base metal values.

Laminated Micrite Unit (Ogmu)

This is a distinctive lithofacies comprising of banded and stylolitic fine grained calcarenites
and micrites. Sometimes the laminae consist of argillaceous material. The individual
laminated units have an upper thickness limit of generally <3m except in specific
circumstances eg DD95ZP63. Birds eye micrite units are often associated with the
laminated zones. The unit is not a marker horizon but occurs with sufficiently regularity in
drilicore as to be able to assist stratigraphic correlations.

Oolite Unit (Ogoo)

This unit occurs in outcrop at the Grieves Prospect as a dolomitised equigranular
calcarenite unit - thought to be an oolite. It is believed that the well sorted, clean medium
grained bioclastic calcarenite unit, locally oolitic, is really part of a package of well sorted
calcarenites seen towards the base of the limestone sequence, possibly representing a sand
bar.
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Siderite Unit (Ogsd)

The Siderite Unit is an alteration facies imposed on and replacing limestone (?dolomitised)
at the base of the Gordon Limestone. It is regarded as being part of the alteration
associated with the replacement Zn/Pb mineralisation.

Siderite alteration also occurs at Grieves in the middle of the limestone sequence. Siderite
is also present at the upper sandstone/limestone contact at Blackjacks (DD95DB110) and
Myrtle (DD95ZM190).

Dark Grey/Black Clay Unit (Ogdc)

These clays are encountered at surface and in drill core above 300m vertical depth. They
generally are to be found at the base of the limestone, although they can occur at the top
contact (DD95DB110). Dark clays can also be found in the top of drillholes where
surficial weathering of the limestones has produced a black pug - depths of 45 vertical
meltres have been recorded (DD95ZR103). The exact nature of the clays at the basal part
of the limestone 1s unclear. They always underlie the Oolite Unit, often can be intermixed
with siderite zones of the Siderite Unit and can be part of the underlying Silty Transition
Unit. Whether they are products of deep surface weathering, paleaco-weathering, fault
zones or mineral-related alteration remains to be resolved.

Ferruginous Clay Unit.

These are light grey, orange, yellow, brown and red coloured clays, often banded. They
generally occur beneath the Dark Clay Unit, although at Grieves they can be intermixed
with it. In some instances they are sericitic, in others they can be sandy (fine grained
quartz grains). They are heavily limonitic and their exact nature is unsure. It is possible
that the clays are part of the Silty Transition Unit or even the underlying Moina Sandstone.
Alternatively they could be weathering products of mineralisation associated with the dark
clay unit.

Silty Transition Unit

This 1s the basal unit of the Gordon Limestone. It comprises of a series of partly
dolomitised limestones and fine grained arenaceous units with black siltstones. It appears
to have a well defined thickness of between 12-16m and in some instances overlies the
Moina Sandstone conformably. Mincralisation would appear to lie immediately above the
top contact of the Silty Transition Unit.

Moina Sandstone

This sandstone formation is characterised by a silicic quartzite with localised conglomerate
bands, often becoming a pink silicic quartzite.
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Year 1

Year 2

Year 3

Year 4

346028

Activities by Major Mining prior to CRAE’s involvement are detailed in the
relevant statutory reports.

Exploration by CRAE on EL 38/89 prior to 1/3/92 focussed on a compilation and
review of existing open-file data. These initial activities lead to a concentration of
effort on adjacent tenements EL 28/88 and EL 34/88, at that time considered to be
more prospective.

Parkinson (1993). Compilation of open-file wacker and costean geochemistry lead
to the recognition that significant amounts of Zn were accumulating in surficial
black pug (decomposed limestone), above apparently weakly mineralised
carbonates at Grieves prospect. Wacker sampling defined three separate targets; an
1100m linear zone at the upper contact of the limestone, a 700m linear trend at the
base of the limestone, and a highly conspicuous single point anomaly in the middle
of the limestone.

It was thought that there may be potential for sufficient metal accumulations to
justify evaluation. Rock sampling of infilled costeans, mineralogical studies, and
reverse-circulation aircore drilling traverses were completed in an effort to identify
areas of substantial secondary near-surface mineralisation.

Parkinson (1994). Additional detailed aircore traverses were completed at Grieves
to identify the extent of mineralised surficial clays. Significant intersections were
made over 500m of strike length at the lower Gordon Limestone - Moina
Sandstone contact. Better results included:-

48250N ZG123 5.5m to 24m EOH 185m @ 4.5% Zn
48200N ZG115 28m1to 28 5m EOH  25.7m @ 4.8% Zn
48150N G352 80mto28.7/mEOH 20.7m @ 3.6% Zn

47850N ZG180 2.5m to 16.0m 13.5m @ 8.5% Zn
47800N 2G54 6.0m to 22.0m 16.0m @ 13.7% Zn
47750N Z2G181 1.5m to 20.0m 18.5m @ 3.4% Zn

Diamond drilling confirmed the surface zone is the manifestation of underlying
primary stratabound Zn mineralisation. Better diamond holes returned:-

48200N ZG365 79.1m to 88.0m 8.9m @ 4.5% Zn
48000N ZG107 123.95m to 139.1m  15.15m @ 10.4% Zn
and

47800N ZG359 52.75m to 63.5m 10.75m @ 4.0% Zn
Initial interpretations showed the mineralisation to have several components:-

- surficial “black-pug” style, related to geochemical dispersion and
enrichment by near-surface processes.

- stratabound mineralisation associated with siderite alteration

- mineralisation within stratabound clays adjacent to the ankerite alteration
zone.



Year 5

Parkinson (1995). Continuation of detailed aircore drilling ZG366-2G400 amount
to 35 holes for 312m including the following results:-

Moina Sandstone - Gordon Limestone contact - Grieves Siding

Additional 10m-spaced aircore drilling at Grieves on line 47700N returned:-

ZG368 2.0mto 12.1m EOH 10.1m @ 12.9% Zn 2.6% Pbh
ZG370 2.5m to 14.0m 11.5m @ 6.0% Zn

and

ZG371 [8.0m to 30.5m EOH 12.5m @ 2.9% Zn

G372 28.0m to 34.0m 60m @ 3.5% Zn

Middle portion of the limestone - Grieves South

Aircore drilling at 10m spacing around 47100N in the middle section of the
limestone where hole ZG36 in early 1993 intersected 6.2m @ 5.4% Zn returned
best values of:-

G374 00mto48mEOH 48m @ 14.2% Zn 3.7% Pb
2G395 4.0m to 12.0m 8.0m @ 2.0% Zn 1.0% Pb

Diamond drilling at Grieves prospect consisted of two holes (ZG364 and 365)
totalling 201.5m. Additional diamond drilling results not previously reported are
included here:-

Intervals exceeding 1% Zn for results received during the period are:-

47800N  ZG359 52.7mto 63.5m 10.8m @  4.0% Zn
47800N  ZG360 71.1mto 74.8m 3.7m @ 23%Zn
47900N  ZG361 46.4mto 54.5m 8.1m @ 24%Zn

and 78.6m to 85.4m 6.8M @ 2.0%%Zn
48000N  7ZG362  18.1mto 54.0m 35.9m @ 28% 7Zn

and 78.4m to 86.0m 7.6m @ 3.6% Zn
48000N  ZG363 41.3mto 101.0m 59.7m @ 4.0%Zn
48200N  ZG364 54.0m to 65.2m 11.2m @ 3.5% Zn
482000N  ZG365 79.1m to 88.0m 8.9m @ 4.5% Zn

Sulphur analyses indicate sphalerite to be present but probably subordinate to Zn
clay and Zn-Fe-Mn carbonate.

All altered and mineralised sections from Grieves boreholes drilled by EZ were
relogged. Any altered, mineralised or clay zones not previously sampled by EZ
were resampled.

Best results in previously unsampled zones include (>1% Zn):-

48250N ZG1013  1055mto 119.0m 13.5m @ 3.3% Zn
48400N  ZG1015  1108mto 112.7m 1.9M @ 1.5% Zn
and 121.7mto 125.6m 3.9m @ 1.1% Zn

Additional mineralogical work included XRD analysis of high zinc yielding core
pulps and petrological inspections of selected altered limestones.

Other work consisted of a ‘back of the envelope’ study into the economics of a
predicted CRA-style orebody. Magnetic susceptibility studies on core samples
highlighted the weakly magnetic properties of the siderite. Reprocessing of
Amoco’s gravity data was also undertaken.
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Further groundwork comprised:-

1. 57 wacker samples at 200 x 25m intervals - sampling concentrated on areas
outside of Grieves Siding.
2. 36 decomposed organic material samples - results were regarded as unreliable.
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Diamond Drill Logs for Grieves Siding Prospect
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. 17696 fg Al As Ba Ca Cu fe K Hg #n Pb In
3.7 34 5465475 .7 1.6 -5 53 28.3 6 e .58 2.19 199 49 130
34 15.4 54465479 -5 5.31 -5 192 17.8 15 9 1.78 1.4 213 214 437
35.4 37.6 5465480 1.1 .Be -5 3l 35.5 -t .28 L33 .51 108 26 91
67 71 5465481 -.5 .55 -5 g 359 -5 .16 2 .29 101 67 %0
74,4 75.9 5465482 1 .62 -5 14 31.2 -5 .25 19 L34 135 49 54
15,9 76.6 5465481 -5 L 22 323 419 49 4,15 2.84 T4 367 85 232
130.8  135.1 5465484 -5 Y -5 2 33 -5 .54 .28 2.%4 249 44 8
135.1  138.1 5465485 1.6 1.15 3T 101 19 12 3.1 98 462 805 813 100
138.1 141,51 5465486 1.6 2.23 7 13 30.2 g 1.49 .82 .6 412 229 322
- L] 144.1 5465487 -5 1.5 23 116 25 9 2,65 12 2.9 42 504 679
T 1441 145.6 5465488 -5 1.02 32 IR -5 254 31 423 12800 35 126 Sidmrik
145.6  147.1 5465489 -5 L H 7 14 -5 _15 J1 s 41 40 130
147.1  149.4 5465490 -5 X 12 T 2.2 -5 .93 07 13 436 21 123
143.4  192.4 5445491 ") 09 RV -3 21.1 -3 g -.05 13.1 320 30 94
152.4  155.9 5465492 .6 .09 -5 -5 24 -5 91 -.05 11.2 459 27 129
155.9 158 5465493 b 3 50 6 18.7 5 1.18 A7 LS 383 i9l 535
158 160.7 5465494 .9 .14 5 5 21.1 -5 .58 -.05 13.3 340 5l 107 5“():5&
160.3  163.6 5465495 -.5 12 -5 -5 21 -5 LU -5 134 358 21 107
1636 "166.1 5465496 J A2 -5 -5 21 -5 A8 -05 132 339 21 59
166.1  168.1 5465497 ) .35 -5 1 20.9 -5 47 .06 13.2 I2] i7 ¢l
168.1 170.2 5455498 .9 .32 -5 il 20.5 -5 .68 080 12,7 123 15 125
170.2 172.7 5465499 -.5 3 -5 6 2.1 -5 1. 05 13 599 12 g8
172.7  174.1 9445500 -5 .9 14 13 19.3 -5 LM 05 115 1420 17 22
174,10 175.1 4141254 -.5 .08 -5 -5 2007 -5 9 -8 135 420 19 37
i75.1 177 4141255 -5 b1 12 16 6.9 -5 8.58] 8 1006 3240 19 48
177 177.8 4141256 -.5 I8 12 21 16,7 -5 22.4 .21 &.7 10500 21 87
117.8  178.7 4141257 -5 L% 19 136 .53 14 342 1.08 .27 19500 B4 370 “oider
176.7 180.1 4141238 -5 5.3 11 184 .99 17 28,5 LG .25 13800 110 187
180.1 181 4141259 -5 172 34 281 1 18 213 2.4 35 846D 216 943
181 1821 4141260 -5 5.8 R 20 4.2 1.8 .36 10400 116 33 L
182.1 183.1 4141261 -5 B.H 138 2 -.05 33 4,02 128 A3 155 154 195
183.1 185.1 4141262 -5 4.8 64 299 -.63 18 1.7 2.4 .33 47 985 190 T D
185.1 187.1 4141263 <5 4,69 21 24 -.05 13 1.9t 2.7 39 42 3 200 oy,
187.1 189.1 4141264 -5 5.9 3 358 -.05 24 z.24 .27 .42 45 51 1710
189.1  190.2 4141265 -5 6.87 3l 45 -.05 19 2.8 2.9 Al 52 62 422
190.2  192.9 4141266 -5 5.62 27 214 -0 I 1.5 2.% 3 40 9% 541
192.9 195 4141267 -5 5.89 35 ¥ -.05 49 1.6 3.2 34 kS 116 1340
195  196.3 4141268 -5 .88 -5 4 .05 9 .15 24 .04 41 55 283
196.3 199 4141269 -.5 .39 -5 20 -.08 -5 .46 Nt .01 45 -5 12

-5,
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Zinc Mineralisation in the Gordon Limestone 34GIBB

CRAE’s exploration and research activities directed at locating carbonate-hosted Zn-Pb
mineralisation within Gordon Limestone at Zechan have led to a number of mineralisation styles
being recognised. The following discussion is a synthesis of CRAE’s current level of knowledge,
gained from work throughout the Zeehan area.

CRAE's exploration activities in the Zeehan area have indicated that Zn-Pb mineralisation within
the Gordon Limestone may be pre-Devonian in age, and therefore unrelated to the Tabberabberan
Orogeny. On this basis, it is possible that carbonate-hosted Zn-Pb mineralisation may be more
widespread than that presently under evaluation at Zeehan.

The Gordon Limestone originally occupied a large area, deposited at the end of a major period of
tectonic activity that produced the metal-rich Mount Read Volcanics. During and immediately
before carbonate deposition the tectonic regime was still unstable, evidenced by rapid changes in
stratigraphic thickness of Ordovician strata. Hydrothermal systems may have continued to emit
metals into this system, focussed by basement irregularities and syn-sedimentary faults. Basin-
bounding syn-sedimentary faults in the Zeehan area are WNW-trending, and include the Firewood
Siding Fault on the SW side, and Professor Range and Balstrup Faults on the NE side.

The present Gordon Limestone exposure is a vestige of Devonian deformation. Ordovician
mineralisation may have a distribution totally independent of the well-documented Devonian
systems.

Five targets are recognised for the carbonate-hosted Zn mineralisation in Gordon Limestone at
Zeehan, subdivided by the stratigraphic interval in which they are hosted (Figure 4):-

- stratabound at the lower limestone-sandstone contact

- stratabound at the upper limestone-quartzite contact

- stratabound within a sub-unit in the middle of the limestone sequence

- structurally controlled discordant mineralisation

- surficial “clay-hosted™ accumulations developed above primary mineralisation

Stratabound ar the lower limestone-sandstone contact

Mineralisation at Grieves and Mariposa falls into this category. Alieration located at Blackjacks,
Pyramid and Professor Range may also belong to this deposit type.

This position is characterised by carbonaceous and/or ferruginous clays resting on the Moina
Sandstone, in turn overlain by a massive siderite zone. The siderite zone passes stratigraphically
upward either gradationally or abruptly into unaltered and unmineralised limestone. The clay layer
may be up to 50m thick and the siderite zone up to 25m thick. Both may contain Zn mineralisation
up to several percent. The clay and siderite zone are laterally quite uniform and it may be that the
mineralisation is actually stratiform.

Mineralisation of this style has an alteration halo that ts visually and geochemically distinct. This
halo, characterised by vuggy, broken or massive recrystallised Fe-carbonate and Fe-rich clays,
may extend laterally hundreds of meters beyond the main Zn mineralisation, and thus presents a
considerably larger target than the mineralised core. Lateral alteration geochemistry is characterised

by Fe-Mn-As-Zn. Stratigraphically above the mineralised core is a weaker halo of elevated Zn (+
As).
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Ore mineralogy, based on work at Grieves, is complex with a mixture of zincian siderite and
minor sphalerite in the siderite zone, and a Zn-clay with major to moderate amounts of sphalerite
in the clay zone. It is not known whether this is a regional characteristic of this position, It could
be possible that the complex clay mineralogy is a supergene weathering process acting on an
original sphalerite-pyrite mineralised black shale. The siderite may be capping the sulphide
system, preserved in its primary form due to its low porosity and permeability.

The stratiform character, replacive style of alteration/mineralisation, intense Fe-Mn alteration, and
reasonably predictable geometry suggest similarities to Navan and Reocin.

Stratabound at the upper limestone-quartzite contact

Low-grade but widely anomalous zones from Firewood Siding, Grieves, Professor Range,
Sunny Corner and Mariposa are examples of this type.

Upper zone mineralisation occurs near the contact between the limestone and overlying Crotty
Quartzite. Mineralisation is not closely bound to the upper quartzite contact, but may “wander” up
to 100m stratigraphically below the contact.

Mineralisation appears characterised by widespread but low-level Zn in the 0.1% to 2% Zn range.
None of the prospects tested has revealed a higher-grade core, although given the limited drilling it
is entirely possible high-grade cores may exist. Limited mineralogy suggests all Zn to be as
sphalerite.

Air-core drilling shows the mineralised zones to be comprised of clays and decomposed
carbonate. Rare fresher material is usually a granular recrystallised dolomite, and can be ferroan.
Intense siderite alteration is absent. A detailed geochemical study of the alteration has not been
completed.

The upper zone style may be occurring within karstic structures formed by Ordovician weathering
before deposition of the Crotty Quartzite. This setting is analogous to Bleiberg or Cracow-Silesia.

Stratabound in a middle sub-unit of the limestone sequence

Currently two occurrences fall into this grouping, Grieves middle zone and Oceana. Apart from
their stratigraphic concurrence, these two deposits may not share many other similarities.

The miveralised middle sub-unit is equidistant from the upper and lower contacts, although facies
varjations may affect the location at other prospects. Mineralisation is breccia hosted, and in the
case of Grieves has a linear aspect. For Grieves there is little indication of proximity to
mineralisation as there is virtually no alteration outside the breccia zone itself.

Mineralogy at Grieves is a mixture of zincian siderite and sphalerite . Oceana is dominated by
galena with subordinate (?) sphalerite. There is also intense siderite alteration at Oceana,
presumably containing Zn?

Zinc grades at both prospects are high, locally forming massive sulphide. There has been
insufficient work completed at Grieves middle zone to suggest any controlling mechanisms.
Structurally controlled discordant mineralisation

Most mineralisation in the Zeehan area is structurally controlied. Mineralisation at the historic

Mariposa mine, and at Myrtle belong to this type. Possibly some of the mineralisation at Oceana is
also structurally controlled.
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Structurally controlled mineralisation may occur at any stratigraphic level. It appears to be late-
stage filling of brittle fractures. Alteration of wall-rocks is absent, and the gangue to mineralisation
may be pure calcite. Mineralisation within the structures is patchily distributed. Ore minerals are
coarse-grained sulphides.

Devonian deformation is the likely cause of the fracturing and mineralisation. Potential deposit size
1s small, although the presence of discordant mineralisation may indicate a nearby stratabound
source. Late-stage structurally controlled deposits per se are not currently considered a valid
CRAE target.

Surficial “clay-hosted’ accumulations developed above primary mineralisation

Surficial Zn accumulations within decomposed carbonate was CRAE’s original target for
carbonate exploration at Zeehan. All currently tested prospects were selected due to the presence of
known surficial mineralisation.

It has now been conclusively demonstrated that the surficial mineralisation occupies the surface
trace of underlying stratabound mineralisation. Geometry of the surficial deposits are therefore
dependent on the shape and extent of this underlying mineralisation. Depth extent of the Zn-rich
clays and decomposed carbonates averages 10m to 20m, but have been reported to be over 100m
at Oceana.

A thin layer of decomposed carbonate exists over large areas of limestone, but this layer only
thickens and becomes substantially Zn-rich as “basement” mineralisation is approached. Areas of
+0.1% Zn in the clay layer are regionally extensive, indicating substantial dispersions from the
primary zone. Clay thickness and Zn grade may be useful vectors towards primary zones.
Geochemically inert peat and gravels up to 5m thick obscure the clays and limestone over virtually
the entire trace of the Gordon Limestone.

Zinc ore mineralogy is dominantly to exciusively sphalenite.

Because of their restriction to the surface zone, the potential size of the surficial deposits is
somewhat limited. They are probably unlikely to be a CRA target in thernselves. Their main
attraction is their usefulness as an indicator of the underlying primary mineralisation. If a large
primary deposit suitable to CRAE’s requirement can be identified, then the surficial deposits
would possibly be an easy was to generate short-term cash-flow whilst the major deposit was
being developed. Zinc-rich clay deposits overlying overlying primary carbonate mineralisation
have been described at Tynagh and Silvermines, Ireland.
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