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1. INTRODUCTION

Retention Licence 8809 (Oceana) covers five km2
, and is located south of

the township of Zeehan in Western Tasmania (Figure 1). Title to the
tenement is held by Arimco Mining pty Ltd. Hercules Resources Pty Ltd
(Formally Mancala pty Ltd) hold an option to purchase the tenement until
September 1999.

This report covers the pl!"iod from September 1997 to September 1998.
Work conducted during RS period included:

Negotiations and ratification of the Option to Purchase

A limited field work program

A detailed review of modern and historical data

A pre-resource estimate of potential mineralisation to 50m
depth

A proposed work program to define a shallow indicated
resource

Access to the Oceana RL is via the sealed, all weather Zeehan to Strahan
road. Deeply weathered Gordon Limestone hosts the mineralisation and
forms a marshy swamp between prominent ridges of Moina Sandstone and
Zeehan Conglomerate to the west and Crotty Quartzite to the east.

The Oceana orebody has been previously estimated to consist of 2.5 million
tonnes at 2.6% Zn, 7.5% Pb and 51 glt Ag. The status of the mineralisation
has been reported to be that of an indicated resource.
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2. TENURE

Retention Licence 8809 (Oceana) was granted to Cyprus Gold Australia
Corporation on 14th October 1998 for a period of two years. Cyprus had
previously extensively explored EL 4/78 from which RL was retained. The EL
7/78 was relinquished on the 14th July 1988.

On the 23rd of October 1990 title to the RL was transferred to Hudspeth and
Company and subsequently to Arimco Mining Pty Ltd on 24th August 1991
following a certified change in company name.

On the 14111 of May 1992 Pasminco Australia Limited entered into a joint
venture with Arimco, whereby Pasminco Exploration Limited would manage
and operate the joint venture to explore for base metals on the Licence.
Under the terms of the Joint Venture Agreement Pasminco would have the
right to earn 65% interest in the tenement by spending $2.0 million within
nine years, with $1.0 million expenditure within the first five years.

During the 1994-1995 licence year a Joint Venture Agreement was signed
between Pasminco, Arimco and Porthill Resources Limited. The Agreement
covered an area around the Oceana Mine to a depth of 200m and allowed
Porthill to eam 51 % equity in the tenement by expending $1.5 million
exploring for shallow potentially open-cuttable resources by December 1996.
This agreement has subsequently lapsed.

During the 1996-1997 licence year the Joint Venture Agreement between
Arimco and Pasminco was terminated with Arimco retaining 100% equity in
the licence.

On the 17th of September 1997 Mancala Pty Ltd (now Hercules Resources
Pty Ltd by certified name change) signed a Option to Purchase Agreement
with Arimco which is valid until 14th of October 1999. Under the terms of the
Agreement, Mancala would assess the economic potential of the tenement
over the agreement period and would be able to exercise the option at any
time during the period.

The licence covers an area of 5.5 km 2 (Figure 2). Excluded from the
tenement is 1.1 km 2 of mining leases and 0.2 km2 of Crown Reserves. The
land tenure of the tenement is classified as unallocated Crown Land
designated as Multiple Use Forest Land and Private Property. A portion of
the eastern side of the tenement is included on the interim list of the Register
of the National Estate as part of the Zeehan Smelters Geological
Monuments.
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3. PREVIOUS EXPLORATION AND MINING

A detailed and comprehensive review of previous mining and exploration on
RL 8809 has been complied by Cordery 1998 (included here as Appendix 1).

4. REGIONAL, LOCAL GEOLOGY AND MINERALISATION

The regional geology of the area has been described in Blissett (1962),
Taylor (1983) and Jones (1988). A full account of the local geology and
mineralisation is present in Cordery 1998 (included here as Appendix 1).
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5. WORK COMPLETED

The rational of Mancala to enter into a Option Agreement with Arimco was to
ascertain the likely potential of shallow (surface to 50m) mineralisation
eXisting within the tenement. It was envisaged that shallow relatively low
grade mineralisation could be economically extracted and if metallurgically
suitable, sold to the Pasminco Concentrator at Rosebery.

To assist with this objective, the geological consultant Geoff Cordery was
engaged to conduct the work. His brief was to gather all available information
(both historical and recent) upon mining and pervious exploration for the
area, inspect the area and provide an estimate of the tonnage and grade of
shallow mineralisation. It was also required that an exploration program be
detailed and costed which would upgrade the status of any defined
mineralisation. The results of the consultants work are included herein as
appendix 1.

In the latter stage of the reporting period Mancala (with the assistance of the
TOR) instigated discussions with Oncore Metals Pty Ltd, who have an active
interest in the Zeehan Smelter Dumps, just east of the tenement.

6
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6. CONCLUSIONS AND RECOMMENDATIONS

Shallow, potentially open cuttable mineralisation on the Retention Licence
has been identified as an along strike continuation and within pillars of the
Oceana Mine. There appear to be two semi-continuos zones of
mineralisation, ranging in thickness from 2 to 10 metres. The zone extends
north of the Main Oceana shaft for 280 metres along strike. (See Appendix
1).

~
From limited drilling and trenching a pre-resource estimate (to 50m depth) for
the mineralisation has been calculated to consist of 135,000 tonnes at 12.0%
Pb, 2.8% Zn and 68g/t Ag (cut off of 2.0m true width and greater that 10%
Pb+Zn). It has been estimated to bring this mineralisation into a indicated
resource category and to conduct a pre-feasibility study some $320,000 of
expenditure would be required.

Preliminary modeling of potential revenue the pre-resource mineralisation
would generate, indicates that, even with favourable metallurgical
characteristics (considered unlikely) that a small open cut mining operation
would not be cash positive given current metal prices and anticipated trading
terms with a concentrator.

Initial calculations suggest that a dOUbling of the zinc grade or a significant
increase (+50%) in metal prices would be required to sustain a economic
small scale, shallow mining operation at Oceana.

Given probable poor metallurgical recoveries, poor ground conditions,
probable high water inflows, low grades and a limited resource base
Hercules Resources does not consider the expenditure to further define the
pre-resource mineralisation justifiable.

Dragon Resources and Pyrosmelt NL and later Oncore Metals Pty Ltd have
raised the possibility of constructing a 100,000 tonne per annum smelter on
the site of the Zeehan Smelter Slags. To further this project additional feed is
required to lengthen the life ofthe operation.

Hercules Resources Pty Ltd has approached Oncore Metals Pty Ltd raising
the possibility that either the shallow or deep Oceana resources may be
appropriate additional feed stocks. Oncore have indicated a significant lead
time prior to smelter construction and that the grade of the resources are
probably not economic at current or future anticipated metal prices.

Hercules Resources Pty Ltd will conduct no further assessment of the
mineralisation at Oceana and plans not to exercise the Option to Purchase
Agreement with Arimco.
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7. ENVIRONMENTAL REHABILITATION

No environmental disturbance has occurred through the actions of Hercules
Resources pty Ltd (formally Mancala pty Ltd).

8



8. EXPENDITURE

Expenditure Statement for the period 1/9/97 to 31/8/98
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Personnel Costs
Travel and Accommodation
Geological Consultants
Vehicles and Equipment
Tenement Fees
Option Costs
Office Running Costs
Administration Fee (10%)

Total Expenditure

9

$2,200
$186

$7,330
$486

$1,150
$5,800
$1,330
$1,796

$20,278
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EXECUTIVE SUMMARY
The Oceana Projecr is located on the West Coast of Tasmania, approximately two
kilometres south of the township of Zeehan. The project is within Retention Lease
RL 8809 which covers an area of 7.5 square kilometres. There are two significant
historic mines and numerous areas of prospecting activity within the RL. The
largest mine, the Oceana has produced in excess of 15,000 tonnes of lead and 0.5
million ou.nces of silver during two phases of mir..ing since its discove:-y in 1887.
There has been considerabie exploration for lead, silver and zinc mineralisatiou
hosted by the Gordon Limestone. This work has identified significant shallow :md
deep mineralisation adjacent to the Oceana mine and outlined numerous areas of
highly anomalous lead Wid Zii1.C in weathered rock at the Austral and other pi03pCCtS

within the R.L. This report summarises available mirring and exploration results
and assesses the potential tor shu!.~o..v open cut reSOurces at the Oceana Prospect.

Potentially economic, shallow mineralisation at Oceana consists of along strike
extensions and piHnrs remmning above previously 5toped ore. Two sub-parallel
galena rich lodes are known from limited drilling and trenching. Tbese appear to be
semi-continuous along strike, have a thickness of between 2 and 10 metres a..'1d ca..'1
be traced for approxl.."'11<lteJy 280 metres along strike. The lodes are structur3lly
controlled, occupying shears Withlll the GOTdon Limestone. :md have been of':Set by
later faults.. The host recks a..'1d mineralisation are deeply weathered to fonn stickY'
clays and partially oxidised, vein and disseminated galena and sphalerite in
decomposing, rubbly limestone.

Two estimares of pre resource mineralisation have been determined for the Oceana
Prospect to depths of 50 and 25 metres. A sectional method has been used and has
included mineralisation with a mini..tnUffi '.v!.dth of 2 metres and m!f1imU.-rn grade of
10% combined Pb + Zn. Aliowance has been made for estimates of previo~

mining. A conservative tonnage factor of 2.7 has been used and the volumes of
crude open cuts have been- determined topn)"Yide indicative \V3ste : ore ratios.

Estimate of Oceana Pre Resource Mineral!satio!"'!

II
Oeplh Volum~ Tonnes Pb Zn i Ag w,o

(m) lcubic m) (SG = 2.7) (%) (%) (0zI1)

~ 50m 50.000 135.000 12.0
I

2.8 2.2 I
10: !

~ 25m 31.000 8- """ 12.6 2.5 2.6 i 5-1J.vuu I

The resource estimate should be used with caution. The estimate is based on very
limited information, being only 8 costean and 8 dri 11 intersections. The quality of
sampling and assaying is unknown and the metallurgy of the mineralisation is
poorly understood. The extent ofpre,~ous mining is uncertain.

Potential remains to increase the open cut resource ar Oceana, and to define
addItional resources within the RL. An outhne for a ";.vork program mldits
approximate cost has been included. Recommended work includes metallurgic"l
test-work; logging and sampling of available drill core; check sampling and
assaying; detalled surface mappmg; compilation of historic mine records; and
additional drilling & costeaning.
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t Introduction

1.1 Loca tion & Access

The Oceana Project is located on the West Coast of Tasmania, approximately two
kilometres south of the township of Zeehan and i11llllediately west of the Zeehan ­
Strahan road (Figure I). The main prospective areas are located at an elevation of
approximately 200 metres above sea level on the lower slopes of broad valleys.
Surrounding ridges rise to 700 metres at Mount Zeehan., immediately west of the
Oceana Prospect. The valleys include extensive areas of swamp and bUlton"grass
plain developed over deeply weathered limestone. The prospect areas are covered
by sparse to dense scrubby regrowth with denser scrub and forest in some valleys.

Access is via the sealed Zeehan - Strahan road and numerOus four wheel d....i.vc
tracks to and within individual prospects. The main access tracks are elevated on
the side of the valley, uVvidi""lg the swa.."11py areas a..,d should be acces:;ible uU yeur.
Locally the tracks are overgrown and deeply eroded on steeper slopes, and some
creek crossings are not U3enble. Some track reconstruction with a bulldozer will be
required if access for drilling rigs a.'ld regular field work are planned.

1.2 Tenure

Retention Lease RL 8809 coveiS 7.5 square kiIoHlelIcS a.nd was granted Oil 14lh

October 1988 to Cyprus Gold Australia Corp (later Arimco Mining Pty Ltd)and.,
covers :l retained portion ofEL4nS~ 'which was rdinquis.hed on 14'" July 1988.

TIle RL was transferred to Hudspeth & Co Ply Ltd 23'" October 1990, then
transferred back to ArlnlCO Mining- Pty Ltd on 24mAugust 1991.

;\reas excluded from the RL total 1.1 squwe kilometres and include: Mining &
Water Leases 60/vl/77 & 4Wi77 held by EZ I Pasminco; Mining Lease 39/vl/77 held
by JNR Enraught - Mooney; and Crown Reserve of 0.2 sq km (Flgore 2).

Land ownership types include Crown Land., Private property, Timber reserve and an
area on the Interim List of the Register of the National Estate (Smelters site)

1.3 Mining History

There are two significant historic mines and numerous areas of prospecting activity
within the RL. The largest mine, the Oceana has produced in excess of 15,000
tonnes of lead and 0.5 million ounces of s.her during two phases of mining since its
discovery in 1887.

1.3.1 Oceana Mine

At Oceana, prospecting trenching started in lS<)() and by 1893 a shaft had been sunk
by the Oceana Silver t\1ining Company to 44 metres (145 feet) with 215 m of drives
de',eloped along the lode at 10m and 24m depth. Only I,Ol6 tonnes of ore were
reGcrded to be produced~ largely oxidised and from development, before the main

4
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shaft collapsed and the mine was abandoned_ Production stoping from these early
workings appears to be minimaL All underground development was north of the

shaft with two small open-cuts, Hall's and Fox's, dug south of the shaft_ There is no
record of production avai lable for these open-cuts, though from observations on the
ground the tOIl.."lJeS removed appear to be small.

Table - 1 Oceana Mine - Historic Production.

Period Or. Rl:Covt'I't'd Grade Metal Produced

I (tonnn) Pbl.%) Ag(gll) Pb (tonne) Ag (0:4: Tr)

1890 - '93 1,016 (est139 (eA)445 396 14,537

1896-'25 569 (e".f)47 (~-l525 (CllI}27 I 1<::.l)9,645

1954 - '60 130236 1t'S1) 11
R28

14,473 I 537,725 ~
Total 131,82/ [ 11.5 132 I /5,140 I 561,907 I

Note, last) =estimated, source Blissett (1962)

In 1950, Zeehan Mines Pty Ltd was formed jointly between North Broken Hill and
South Broken Hill Pty Ltd to re-open the Oceana Mine_ Development commenced
in 1952 and production in 1954. The main shaft (No 6) is a 3_7 metre (12 foot)
diameter circular shaft to tiim and a four compartment rectangular shaft to 197m
and was sunk in the hanging wall of the orebody_ The first 30m of the shaft are in
"weak, partly decomposed limestone"_ Levels were deYeloped at 46m (No I, 150
ft); 92m (No 2, 300 ft); 128m (No 3, 420 ft); 137m (No 4, 450 ft, sump); 165m
(No 5, 540 ft); & 195m (No 6, 640 ft). Cross-cuts to the orebody were developed
west of the shaft for 37 metres on No 1 level and reducing to 24 metres on No 6
level. All exploratori development .......as to t.he nOI1J, from the shaft and halted at a
major fault due to bad ground. u.nd h~gh water ffiflows.

Mining was by flat back, cut and fill stopes, with mined stopes back-filled with de­
slimed mill tailings_ The irregular shape of the orebodies and unstable stope
margins apparently required extensive use of timber for support. Zeehan Mines used
a mining cut-offgrade of I t% Pb; minimum stope width of 1.2 metres (4 feet); and
tonnage factor of3_6tonnes per cubic metre (10 cu feet per ton)_

Water inflow was a problem, with the lower two levels of the mine flooded and
parts of the mine requiring sealing offby 1960 to reduce water inflow_ Jack (1960)
reported that the mine was pumping 5.5 litres per second (2.5 million gallons or
11.3 mega-htres per day) in 1960_

The mine closed in 1960 due to low metal prices and high water inflows and is now
flooded to within a few metres of the shaft collar.

1.3.2 Austral Valley Mines.

The Austral Yalley area was prospected in l887 with some adits driven into the
western side of the valley_ Higher grade lodes were smalJ and scattered and there
was high water inflows, resulting in little production_ A flux quarry was developed
to suppLy the nearby smelter, with ~,290 10rtlleS of flux (rronstone?), 875 tonnes of
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galena ore, 100 tonnes of sphalerite Ole and 9 tonnes of pyrite mined between 1907
and 1913. Production was estimated at 5,265tonnes of '"ore" at 15% Pb and 195 glt
Ag, producing 810 tonnes of lead and 33,000 ounces of silver.

1.4 Previous Exploration

Earliest prospecting of the Held was in the 1880's when some trenching, adits and
shafts with limited horizontal deyelopment were dug at the Oceana, South Oceana
Pyramid, Austral., North Austral and Coates prospects. Systematic, exploration
commenced in 1946 with diamond drilling and :;eophysicai surveys of a number of
prospects by North and South Broken Hill Companies, resulting in the definition of
reserves at Oceana and subsequent mir.ing. The results of this early exploration are
poorly documented and no original records of this period have been reviewed.

Modem, systematic exploration commenced in 1978 with extensive work
undertaken by Amoco I Cyprus lmd EZ on EL 4/78 until 1988. Between 1988 and
1996, Cyprus / Hudspeth / Arimco and EZ ! Pasminco have explored RL 8809.
Curtis (1981), Taylor (1983), Jones (1988) and Saxon (1985) contain good
su.:mnaries ofprevious exploration work. AJ] available reports have been reviewed.

Exploration has concentrated on areas of known mineralisation at Oceana and
:\ustra! Valley with liInited work at South Ocean~ Pyramid and areas of Gordon
Limestone east of the above prospects. The main targets have been carbonate­
hosted lead - zinc minerallSation with Irish and Mississippi Valley modds being
used.

A total of 148 diamond holes have been drilled producing an estimated 12 km of
core. A summary of all holes drilled is contained in Table 2. Drilling has been
difficult due to poor ground conditions and many holes app= to have poor core
recovery. Drill logs are not available for earlier drilling, thou:;h logs for all recent
holes have been compiled for this study. The logs are severely lacking in detail of
rock quaEty and core recovery intonnation, which are required 10 determine
sampling reliability and engineering parameters. The amount of core preserved and
its condition and storage location is unknown at this stage.

Commt:nt

~Shallm\ mrcore holes II

OP-4 10 OP-h If

I il

DriDinl

hole'i: I me~

Company

Table - 2 RL 8809 - Drilling Summary.

Prospect

If Ali,,[O] ... __ 1 Zeehon~me.'_
u 1-\ ITHJCO - Cvp,,JS

1\
I P<lsmmco 3 f,47

~ j Pilsminco III i U50

II South Oceana I Zcehan Mmes y I ')

~ I Pasminco
I
I 280iPv[omld IZeeho" Mmes 5 t

'J

I " .... :
PnSllUl1CO 't..:..'

, I I 'I
~O=a NBH r' Zcehan M\nes \ 39 >3.208 surface I
~ Zcchan Mines 58

., Wlderground I

"
Amoco - Cyprus 13 3.756 ZT-79-1 [0 ZT-83·14 iI

,

Pasminco OP-2 rI I 236,

I

I
I

I

I
I
I

I
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Grids have been established over the Oceana and Austral prospects and have been
used for mapping and locating geochemical and geophysical surveys. Base lines are
oriented with grid North being 318" (true) at Oceana and 339" (true) at Austral. The
grids are currently in a poor state of repair.

Surface geology and cultural fearures around the Oceana and Austral prespects have
been mapped and presented at 1:2,500 scale by Amoco Minerals (Jones 1983).
Field inspection shows the sU.'-!2.ce mapping to be incomplete and does net include
mere recent tracks and drill hole locations. The geological mapping appears to be
largely interpretative. Fact I outcrop mapping i:; not available and maps lack detail
in the areas with potential resources.

Surface sampling has been harnpcrcd hy a 1 to "7 merres thick veneer of transported
gravel and. day dcpo:i:ited over the prospective limestone. Excavator ttenching has
been used in the Oceana, Austral and South Oceana areas to expose bedrock for
sampling and geological mapping. All costean logs have been copied for use in this
study and bave proVIded good infe=::t:en. Elsewhere, grid based sampling of
weathered rock below the cover has been achieved using auger and aircore drilling.
This has been successful in identit~....~g nu..~eraus geochemical a....lOmalies. There
has been limited sampling of surface outcrops and mine dumps.

Many geophysical techniques have been trialed at Oceana and Austral with limited
success. Direct measurement techniques such 3S gravity and magnetics have been
more successful than electrical methods in identif)'ing known mineralisation.
Bishop (1983) has reviewed previous geophysical surveys and condudes that
minerahsation is difficuit to detect with surface electrical. methods. Surveys of use
to continuing c"..ploration include gravity (Amoco 1981 & Pasminco 1993); grid
based ground magnetics (Jones 1979 and 1982); heli magnetics (Quayle 1993); and
gradient array IP (Jones 1979)

9
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2 Mineralisation

2.1 Geological Setting

The Ordovician Gordon limestone hosts all known mineralisation within the RL.
The Gordon Limestone consists of a sequence of intercalated dolomitic,
carbonaceous siltstones, and calcite-c=ented siltstone, sandstone and conglomerate
with significant bioclastic and terrigenous components. An oxygen rich, shallow
"off-reef basinal" depositional environment has been interpreted by Quayle (1993).
There is a significant diagenetic dolomitic overprint (Saxon 1995) and localised,
structurally controUed hydrothc=a1 alteration. Alteration includes siderite, calcite
a.,-°ld galenn - sphul~..<~tc veining and replacement.

The limestone unit is approximately 35'J.m thick aa""1d confonnablc nith t.'le
underlying Moina Sandstone and Mt Zeehan Conglomerate and overlying Crotty
Sandstone scqucnccs. rigure 3 shows a simplified geological map of the RL. The
Gordon Limestone strikes north-westerly and dips steeply (80 8So) to the nor-ill­
east. It has been extensively disrupted by faulting with the most common
orientations being north-east and easterly trending steep, dextral strike slip faults
and nordl-....vester]y trending strike parallel dip slip and low angle thrust taults.

The limestone sequence is now deeply weathered and forms a black, puggy clay to
depths of 10 to over 100 metres. The fresher limestone IS cavernous due to
structurally controlled solution cavities. Limestone is peorly exposed an.d its
preferential weathering has resulted in almost enclosed valleys and swamps at
Oceana. and Austral. These valleys are surrounded by more resistant siliclastic
units which now form the pronllner!t ridge of Nit Zeehan to the west (Owen
Conglomerate equivalem rocks) and rounded ridges of Crotty Sandstone to the east.
Scree and glacilli deposits dcri.....~d from these higher quartz rich ridges now fann a 1
to 10m thick blanket ofboulders, gravel, sand and clay over much oft'J.e prospective
limestone.

2.2 Oceana Prospect

Known mineralisation at Oceana can be divided into three domains, being, the
orebodies that have been mined to date and un-mined extensions of mineralIsation
along strike to the north and south. Available descriptions of the mineralisation are
limited, with the most comprehensive being Jack (1900) who inspected and reported
on the Oceana mine before it was do.eo "nd floooed.

2.2.1 Oceana Mine

Ore mined at Oceana consist of two parallel galena lodes controUed by shears
within a broader zone of intense shearing and local brecciation (Jack 19(0). KI10wn
mineralisatIon is lead rich consisting of galena WIth mirlor amounts of spbalerite and
traces of pyrite and chalcopyrite. The galena is argentiferous. Oxidation has locally
produced secondary cerussite and minor secondary zinc mmerals in iron and
mangaI1.eSe rich gossans and black. pug!,')' decomposed limestone. These secondary
minerals iocally occur in close association with prima.')' sulphides due to the
presence of abundant carbonates in the host rocks. There is evidence for near
surface metal depletion and supergene enrichment at depths between 70 a.'1d 120

10
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metres. l'vlineralisation styles include thick veins / lodes, disseminations and vein
stockworks.

The host shear J11 the immediate mi..'le area ranges from a few centimetres to 20
metres in width and contains extensive siderite veining and alteration. Jack (1960)
notes that the limestone in the host shear is darker a..r:d cODtains more calcite veining
than hanging-wall rocks. The shear zone and galena lodes strike approximateiy
330" and dip at 85" to the nOl"u'l-cast. The shearing is pre are (Jack 1960), with
mineralisation conc.:ntrat~d along the t""vo most promin~-t shears al'1d erratically
along weaker shears in the hanging-wall and foot-wall. Mineralisation has also
selectively replaced "crushed rock" and occurs in some oblique "'tension fractures"
between the two main lodes ,I shears (Jack 1960).

The 1'.vo- lodes that have been mined range from the minimum stope width of 1.2
metres up to 10 metres wide over a strike length of 80 metres. The two lodes are 5
to 10 metres apo..."1: v..iL~ the intervening rocks containing low metal values except
where oblique tension veins or brecci<lS behveen the lodes are mineralised. V/here
the intervening rocks are sufficiently ",.im:rmised the two orebodies have been
mined as one stope, this is the case in the southern ends of the first second and third
level stapes. The mined lodes appear to form two, stacked shoots with a vertical
extent of 180 metres and steep pitch of 85'" to th~ south. The shoots are reported by
Jack (1960) to be faulted off or taper out at the bottom of the mine (No 6 level),
although there is no drilling infonnation to support this.

The mine produced approximately 132,000 tonnes of ore grading 11.5% lead and
4.2 ounces per tonne silver. The zinc grade for the mine is unknoY-,rn. Underground
mining by Zeehan Mines was to an I I% Pb lower cut-off grade. Grade distribution
within the miaic is UIlk.t,Ovm and t.'1-c- only available assay information is frout
drilling by Zeehan Mines prior to mining. Surface information is available from
more recent costeaning by Amoco. Table 3 summarises significant drill and costean
intersecticrLS from the mine area.

Table - 3 Significant Mineralised Intersections, Oceana Mine area.

2

2

2

ItO

2.9

4.2

11.6

4.8

14.0

2 )lu.4

24.643.500

Hole-ill Sect ~lntdhl Pb(%) I Zn (%1 lAg (Oz/Il! Depth (ml I No..

8.2 I 10,
28 3.450 4.2 15.7 0.9 5.7 I 30I

29.0 1.2
I
I

12.2 2.3 Mined

I 1382 I 1386 I 4 I t6.39 D.3
i--2-- -:-,)-'OO-~I'----38-'-.-9-+'----t.'--6-

I 25 3.500 I /(1/ () /098 H.8 12.8 I OI3i I 5.5 i 100 Mined il
I I . - . -. I \

I 'C 3.500 I 550 588 3~ 114 i 0< i 6.4 I 40 Mined II
4U U.J

- ... . - - - - ! I I11f--6_1 '__.)_U_l)-+__+-_~

II. C~~~~
~ - (oste.m,

Sect = section !1Orthing on mine gnd; Int dh = down hole interval in metres,- Depth = approx'imate
y~rtit;al d'E'prh 0fi!1~er.sect!o(1 oejow surface.' numbers In Italics are estimated.I

I
I
I
I
I

I
Little IS known of other potentially valuable elements associated with the Pb - Ag .
Zn mineralisation. The only samples that have been analysed for trace eJemt:llts,
and reported, are gossan samples from the Ocea."Ola line of lode. The gOSS3Jl samples

I
I
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contained no significant gold or copper, had high concentration of Mn and
background ievels of Ba, As, Sn and W. The average result of four samples was 8
% Pb, 1.8% ln, 85 ppm Ag, 235 ppm Cu, <0.008 ppm Au, 35% Fe, 5.3 % Mn, 75
ppm Ba, 6 ppm As, 20 ppm Sn and 4 ppm W.

l\,lteration associated with galena mineralisation includes replacement of
dolOlnirised (diagenetic) iilnestone by siderite and intense siderite +/- ankerite
ve1ning (Saxon 1994). Siderite replacement destroys primary sedimenta.ry text'lJres,
induding fa;:.sils. Galena and sphalerite In turn replace slderite and limestone.
Visible alteration forms a symmetrical halo around 3ulpriide mineralisation and has
sharp contacts. Post mineralisatimi calcite ....eins cut sulphides and siderite. MinoT,
fine grnined disseminated pyrite is common throughom t.',e limestone sequence and
local!y replaces fossils In the limestone. Pyrite is believed to be diagenetic.

Mineralisation has a narrow geochemical halo with work by Saxon (1995)
demonstrati..~g j) sYITurnettical 10 metre .."ide hula of o......cmalous Ph, Zn,. Cd and Hg
either side ofa 2 metre interval 01'23% combined Pb + In. The hole tested was ZT­
80-7 \vhich was d...-ri.lled. $cuth of the Oceana mine. Anomalous cutoff values were
determined to be 200 ppm Zn and 60 ppm Pb in un-oxidised limestone and
independent of lithology.

Post mineralisaticn fu:l!~-,--,~g controb the extent of known mineralisation and local!y
disrupts the orebodies. The two principal disruptive fault orientations recorded in
dle mine are northerly and north-easterly (nonh-e3.St 3..'1d east en mine g..rid). ~4...etua!
fault iocations, geometr'j, and displacements are poody understood due to a lack of
detailed mapping and core logging. A mine inspection by Jack (1960) describes
post Oi~ faults "vhich ,;aU3C flCXlITC5 hi the ore· bodies and beds near the fault due to

drag along the fault plane~. These faults do not contain any mineralisation and are
flnttish thrust faults ,"v.hich trend a few degrees west ofnortl\ dip at 30 to 40° to tJ-:e
west and are over-thrust to the east. One such tault seen by J~ck. above the second
level stapes has dIsplaced the ore 10 to 12 metres to the east and gi,,'es the erebody a
tlexed appearance in cross section. Similar thrusts are recorded in the back of the
fIrst level stopes and at t.lJ.e bottom of the shaft. Other faults recorded by Jack
include north-easterly and east of south-easterly orientations, which parallel mapped
regional faults.

Sa'(on (1994) describes the rwo mineralised zones at Oceana as being stratabound,
cabonate replacive and developed !it the rep :l."'1d base of a grainstone and rudstone
limestone unit. This coarse grained, sedimentary brecciated urit is inferred to have
had a hig.lJ. prL'TIary porosity which controlled mineralising fluid flow and metal
deposition.

Tayior (1983), and Sa'<on (1994) liken the mineralisation at Oceana to L.rish styie
carbonate hosted lead - sil'.'er deposits and cites Silvennines as an exampie. \-Villi
L~is model they have interpreted the mine area to be stratabound, syndiageneric
mineralisation, with extensions north of the Mine Fault being epigenetic
mineralisation. This is contradictory to the observations of Jude (1960) who regards
the mineralisation to be wholly epigenetic.

2.2.2 Un-mined Strike Extensions

Mineralisation is known to extend along strike north and south of the mine. The
northern extension has been the focus of most exploration and appears to be :;imilar
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to the mine area in geoloh'Y and geometry and tonns a large portion of the potential
resource described later in this report. The southern extension is less well explored,
with only a few intersections to date.

Early attempts at exploration of the northern extension by Zeehan Mines using
underground development were hampered by poor ground conditions due to faults
and hi!;h water ingress. Oniy the first level reached this mineralisation and a cross­
cut ends within a broad zone averaging approximately 5.5% lead (Jack 1960). No
individual assays are available and higher grade inten'als may be present. ~1o~t

information on this extension '3 from sparse d,illing and costelli">. sampling.
Significant intersections are listed in Table 4.

The northern extension of mineralisation has a strike kngt.h of approxiIr-"ltely 120
metres and consists of at least one persistent high grade and a second erratic, lower
grade sub-parallel sheet of galena mineralisation. Grade appears to be sunilar to
tlmt in. the Oceana mine although it may be slightly more zinc rich. Mineralisation
north of Oceana is reported to be coarser grained than that in the mine.

Curtis (1981) has inferred a steeply dipping dextral fault (the Mine Fault) with a
northerly orientation that offsets the northern extension of mineralisation
approximately 30 metres to the enst from the mined orebodies. TP.is mferred fault is
ill a similar position to the fault mapped by Jack on the first level. though is llllplied
by CUltiS to be much steeper t.iJan measured by Jack. The offset of the mineralised
zone can be equally well explained by the existence of another nor'.h-easterly
striking, steeply dipping dextral fault parallel to the Oceana Fault. This strike is
near parallel to the drilling section orientation.

TIle northern extension of rnineralisation is tenninated to the north by the Oceana
fault. This is a weli defined, steeply dipping tault with approximately 700 metres of
dextral movement that bas displaced the Gordon Limestone to the east and
introduced Mount Zeehau Cunglomerate. TIns dexLraJ m;;placemcrrt oJong north­
easterly oriented, steeply dipping faults is repeated throughout the RL with similar
movements apparent in the Austral Valley. It is interesting to note that the best
mineralisation appears to h~ rlevelop~d near to these major north-easterly f:ults.

Table - 4 Significant Mineralised Intersections, Northern Oceana Extension.

HoleID I Sed From To Tnt dh Pb (-/0) Zn(%) Ag (OzIt) Depth 1m) I Noll: I
I ZT-80-9 1 3.600 180 ! i90 ! 10 :i9 19.0 I L4 15 Obi.Jque lIlt I•
I -~r I -, 0 i <0 < I 2.5 J3.0 1.3 L6 40 Poor rceo\'.ZT-82·Ll , 3.600 ) I. --' ~ ._' , , ,

'IZT-82-12 I 3,600 3730 I 3760 3.0 i50 il2 34 3iG

ZT·W2 I 3.hOO 80 14.0 >6 16.2 3.0 : 1.0 12 Winkie hole II

I Costean I 3,625 I 1402 1406 \ 4 I 12.1 I 0.9 I 1.9 2 West Zone II
Costean 1 3.625 1414 1420 6 12.4 2.9 2.2 2 East Zone II

!

ZT-70-2 I ~3.700 96.0 122.0 I 26.0 I 22.3 I 11.7 6.5 95 East lone,
Ii ZT-RO-9 1 3.700 , ..... ,\ 183.0 H.O 11.9 2.6 I 2.9 , 130 Oblique int.1/i-.lI

rZT-82-13 I 3.7(") I 2730 I283 0 I 10.0 r 14.0

I
O.Q 4.2 ! 220 West Zone g

r Costean I 3.700 i 1462 i 1472 i >\0 I It .4 3.7 1.0 I ,
L

Sect = section northing on mine grid· int dh = down hOle inrervai in merres, Depth = approximate
verticai depth of intersection beiow surface

The southerly extension of mineraiisation is under explored and poorly understood.
intersections to date su!;gest a simiiar tabular geometry to the mine area with the
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two zones of the mine merging to form a singular zone to the south. Lead grades
appear to be simiiar to those to the nonh, though zinc grade may be relatively
higher. Significant intersections are listed in table 5.

I Table - 5 Significant Mineralised Intersections, Southern Oceana Extension.

I
I
I

Hule ID I ~;:t i From To Int db Ph (%)TZ;. ("!oj IAg (Out) Depth (m) Note

Costean 2,750 1437 1439 2 t4.9 O.S 2.3 2

I Coste3n 2,850 11438 1440 2 33.8 I S.5 9.7 2I

I
ZT·80·7 3.400 167.0 169.0 2.0 12.0 11.0 Z.J ilO WcslZone

I ZT·80-4 3.400 250.0 258.0 S.O I 15.0 5.4 3.6 135 West Zone

ZT-80-4 3,400 304.01 3070 3.0 36.0 I 3.2 I 17.1 I 280 EilSt Zune II
Secr = secr!e."! northing on mi~e grid; Int ah = down no;e inrervai In metres, Deprh = approximare

vertIcal depth of mtersectlon below sumci;'.

I 2.3 Austral & Flux Quarry Prospect

I
I
I
I

Mmeralisation at the Austral prospect consists of a prominent series of ironstone
outcrops and poddy galena lodes stretched over G strike length of 1.5 kilometres
along the western side of the Austral Valley. This is the western edge of a biock of
Gordon Limestone :1t :t$ ~cntact wit-lot the 5trarigraphicaly lower Moina Sandstone.
Numerous historic prospecting pits and adits have tested the mineralisation and
ironstone outcrops. Ironstone and sulphides occur in both the limestone ,I dolomite
of the Gordon Limestone and underlying sandstene. Expo5ures of mineralisat\on
from recent exploration give WI indication of metal values. Slgnific3Jlt intersections
arc listed in Table 6.

Table - 6 Signijjcant Mineraiised intersections, Austral - Fiux Quarry Prospect.

Austral mine '·ore" sample --II
II

ICOiltrtS mine ·'ore" sample II
# 21Q3R

# 21933

CosteanH i L6601 1l1211iJ41 2 7.8 17.5 1.7 I
ZT-8IA 6 i 1700 \"'741'-7-;-+1-=-1--+-15-9- --'6-0'-+--4-S-4----+IA:-U5-"-a-:-l-m-in-c...,

Rock sample

Rock sample

- -

~I RO 1.870 7 ! ? IU! 74 I ? I ., 15 IFlux QuaI"!"}, , , ,
I 8 i L900

., I 7 33 I 12.0 I 3.5 i 1 20 \Flux Quarry I
I

i I ISmeJtcrs area "ore" sample
I

!!
Rock sample , 5S0N! ]440£ i # 36235 , 93 LO 1.5

III I

II
Hole ID Sect From To Int db: Pb(%) ZIt (%) IAe (Oz/H Depth (m) Note

ZT-RIA-7 730 I 124 J25 ! 10.6 OJ I U SmeJtcr ar.en
" , , , ,
I ZT-RIA·8 1.030 12 13 I 3.3 33 I 0.7 ICoates miilc

"I'
in:; 19.4 0.3 3 ilII Costean D 1.4QO 1171 2 0.0

i C05tean :r L550 I 1148 I j 50 2 8.7 0.9 3.3 1 I II, ,

I
I

I
I

I

I
I

Sect = sedion northmg on mme grid' From & To intervais for costeans are gn"d Eastings; Int dh =
-=!:'~~.'r! .~o!e !(!terve! !."'! metres; [)e:;,!.~ ~ i!!ppr!:'.~imate vertical depth of intersection below surface

Recorded historic production from the Austral mine and Flux Quarry (ironstone?)
has been estimated at 5,265 ronnes of "ore" at 15~/o Pb and 195 g/t Ag, producing
810 tonnes of lead and 33,000 ounces ofsih'er. Zinc contents are unknown.
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The ironstones contain anomalous base metal values and their origin is uncertain.
They are massive to vuggy and concretionary and may be secondary deposits
concentrated in penneable tilllLts and joints. Metal values may in part be scavenged
from groundwater. Oxidation on t.l]e Gordon Limestone - Moina Sandstone contact
is very deep, locally reaching 250 metres depth.

Sulphide m~~era1isaricn appears to be peddy and '.'lith limited strike extent. y\rnere
described it consists of disseminated or vein, coarse-grained argentiferous galena
with mbcrdii'la1c- sphmcrite fuid inincr pyrite. Locally sphalerite is more abundant.
Mineralisation is associated with siderite replacement and veining.

Most exploration has concentrated on exposed rocks on the western side of the
Austral Valley. The large area of Gordon Limestone that is masked by deeply
weilt.'icred day and swamps within the valley remain under explored. Pasminco
drilled 111 shallow, vertical aircore holes along grid lines (Saxon L995) and
identified two large and nmnercus smaller, signitlcant lead and zinc in weathered
bedrock anomalies located to the east of the Austral - Flux Quarry worki.\1.gS.
Values ranged to a peak of 31% Pb and 4.5% Zn in black, puggy decomposed
limestone. Limited petrology and meta.!lurgici! testi.:'1g of::l s3:rrrple from Au..."1ral by
Pasminco (1996) described a mineralised sample as "plastic, black decomposed
limestone with an average of3~/o ccmbi.T]ed Ph + 2:1", The Zinc occurs as very fine
grained (O.038 - O.lJrl..Tl1) sphalerite and zincian-siderite. This mineralisation
requires further exploration.

2.4 South Oceana Prospect

There is little infonnaticn. en. tlle miner3!isaticn at South Oc~a..t]a. Prospecting has
included a single historic shaft, numerous pits, three costeans dug by Amoco and 10
diamond drillholes. Drilling of South Oceana include 9 holes hy Zeehan Mines for
which no record could be found aa~d a single hole. OP~ I drilled by Pasminco which
failed to reach its target. Quayle (1993) interprets the mineralisation to be
approximately 350 metre below surface on the section drilled.

Tabie . 7 Significant Mineralised Intersections, South Oceana Prospect.

Hole-ill In' Pb("Io) I Zn(%J lAg (07Illl .Depth (mJ Nole

CL)':'tean 2 14.9 Min dolomIte:
IICostcan 2 054 17 2 1M d I .I' m u omlte
'I

(ostean 2 IMm doiontitc ,

Seer =sectfon northing on mine grid: From & To intervals .for fXJ·sreafl.9 ar~ gn-d Ea.sting.s: inf =
rntelVai in metres: Depth =approximate vertIcal depth or" intersection beiow surface

2.5 Pyramid Prospect

Mineralisation at the Pyramid Prospect consists of epigenetic galena alld pyrite in
completely weathered hmestviie, near the faulted contact beMeen Gordon
Limestone and the Moina Sandstone (Taylor 1984). There are numerous historic
prospecting pits and a shaft and costeaning has exposed 6 metres of7.1% Pb, 1.1 %
Zn and 1 Ozlt Ag in black puggy clay. Six diamond holes have been drilled, five of
which were drilled by Zeehan Mines and have no records. Pasminco's hole OP-3
was drilled below the workings and failed to locate any significant mineralisatwn.
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3 Open Cut Resource Potent ial

3.1 Previous Resource Studies

Previous resources have only been estimated fer the Oceana LVline area. Cyprus
(1988) and Pasminco (1994) have attempted reSource estimations and these are
summarised in Table 8. The most recent estimate is reported by Pasminco (1995)
who combi..'led estimates unde~..J<en by previous explorers for different portions of
the system. Parameters include a 5% Pb + Zn lower cut-off grade, an SG of4.0 and
include ai'Ca3 nord~ and south / below th.c mined aIc-'aS from surface to 300 metres
depth. Figure 4 illustrates the location of Inferred resources and potential as
proposed by Pasminco.

Table - 8 Previous Global Resource Estimates, Oceana Mine area.

i Compan)' Tonnes I Pb(%) Zn(%) Ag (<hit) Notes I
~ ~yprus (1988) __ 2,405,000 ! 94 4.0 24 Interred cate~ol!, includes )

minerohsation north and II
J PZlsminco (1994) 2,485,000 I 7.5 16 j 6 t-eiow the old mint" I:

Note that lhese resource estimates are based (m Y13'Y 'i",it~ ~ ~P:.:!!~13 dn'ihng if?fQ-'rrJl!tit')-'1 W!th
nnunnwn GOre sampie and assay qua;jty No mining paramerers appear to have been used and the

cut-off grade used wouid appear iow for such a smail. new underground mme

Pasminco have cast doubt on the above estimates as they now feel that an alternative
interpretation with respect to the orientation of t.i.e ffillleraLisation may be applicable
(Arimco 1996).

Curtis (1981) has reviewed data available at the time in an atternpt to determinc the
geometry and controls ofmineralisation at Oceana. He produced a series of fifteen,
25 metre spaced sections bct'>veei1 3,700N and 3,400N and fou."teen~ 25 metre
spaced level plans from surface (1,200m RL) to 900m RL (RL = True RL
+1.OOOm). He bas included all available d.rilling results (including 39 holes dPJled
b/ Ncr".b Broken Hill! Zeehan ro.'1ines and the first 8 Amoco holes) and outlines of
underground development. Curtis did not attempt a resource estimate. His drill
sections and level plans have been used for this current study.

3.2 Oceana Mine Area

3.2.1 Introduction

The foHowing estimate of resource pot~riu..! iJ based on infmmation available at the
timo af reporting. AJl company exploration reports available at the Mineral
Resources Tasmania Library in Hobart and from Mancala's office in Launcestcn
have been reviewed and relevant infonnation has been used in this estimate. The
site has been visi ted to ascertain site access and conditions and to assess reliability
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of available geological and site mapping. Only the Oceana Prospect has sufficient
information to allow estimation of resource potential.

The brief for this work was to determine potential for a small open cut mining
operation which could produce a plus 10% combined Pb + Zn product which could
be trucked and toll treated. ML'li.1Uum mineable tonnage would need to be in the
order of 50 tb.ousand tonnes of '~ore" and with a low strip ratio.

3.2.2 Resource Estimation Methodology

A sectional n::e+.hod has been used to estimate resource potential. Available dnll and
costean logs have been reviewed and all mineralised intersections of greater t.'1an 2
metres '·."cdth and greater than 10% combined Pb + Zn within approximately 100
metres of the surface have been recorded. These are listed in Table 9,

Drill sections generated by Curtis (\981) have been enlarged to a scale of !:l.000
and additional drillholes and costean intersections have been added. These sections
are spaced at 25 metre intervals and show drillhole traces, surface profile and
underground development from the Oceana t\.1ine and some of the C<U lier 1I1mes.

~..{in~u.hscd zones w""1d gco1ogical features as interpreted by Cmtis are also shown
and have been used for this interpretation where appropriate,

Blocks of rriliicralisation ·....ith grcatu- than 2 metres width and average grade greater
than or approaching 1O~~ combined Pb + Zn were outlL."1..ed on the secti.ons '~vhich

had sufficient infonnation. The geometry of blocks on sections has been limited to
simple parallelograms due to the limited into=anon, Two mi.l1eralised 'Ones nre
present on most sections.

Areas of blocks were determined on sections by G:wtipJying their height by their
lnean \vidt.~ and average grade was calculated using intersection length weighted
mean tor the block. Sectional areas for mineralised blocks were determined to 25
and 50 metre dept.l-js below mean surface with allowance for an average of 2 metres
of overburden.

Volumes were calculated by multiplying the sectional area of the block by one holf
the distance to the next sectional with sufficient information on either side. The
northern block was projected to the well deflned, cross cutting Oceana Fault and the
southern-most block by a halfsecrionai interval of 12,5 metres to the south.

The portion of individual sectional blocks that have been mined by previous
operations has been esti-,-~ated frem a long section prepared by Amoco (Jones 1983).
This shows near surface stopes and open cuts from older mining and stopes mined
by Zeehan Mines. In the inunediate mine area (sections 3,450; 3,475; and 3.500N)
the iong section sbows a i5 to 25 metre high pillar remaining. "'(nen estimati_'1g the
volmnc of ore removed by prevlous stoping, it has been asswned that the two lodes
were stoped to their full widths with. no remnDIlts left on stope "valls.

Volumes were added and overaJl average grade was calculated using volume
weighting.

The volume of two crude open cuts was detennined, one to 50 metres al1d 3.-Tlother to
25 metres depth. The open cut was only estimated to 28 metres depth over the
stoped sections for the SO metre resource. Open cut volumes ""eTC estimr-tcd by
multiplying the sectional areas of a simple tnangular profile by the entlre strike

19



41.0

2.2

A2 I Depth

13.0 ! 3

16.2 3.0

6 1'.4 29

No dmhng or cosrean data

No drillmg or costean data

57 59.5 25

I1462 ! i472 i to 1l.4 3.6

No Lntersecti.ons > 2m (01 > 10% Pb + Zn
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Zone I From i To Int dh Pb I Zn

CmHean Vv'

Costcan

j,J2:o

3,550

3.575 I
3,000 I ZQ2- 11 1 w
3.600 ZT-W2

, '-~
I I - -

I i II i 121I 3J,25 I Costean i \V I 1402 14D6 4 0.9 1.9 i 4
,

I 3,650 I Costean I E I \456 1458 2 i 4 G 67 1.7 I 4

I :3 6 .;; I No dnl!ino or COSLean data

I 3A-50
,

2X E UO i4.6 \ 06 i 23 Ii 3.i i 8.2 10
~I
i i I3.450 28 i W 32.0 36.2 4.2 15.7 I 0.9 I

5.7 27

3A50 i 60 W I 14.0 27.5 3.5 \ 12.2
I

2.3 I 3.7 2\ \-_. I

3.450 I Costcan I E I 13X2 13X6 4 16.4 0.3 4.8 I 2 i
3,450 I Costean W I MIned I,,
3.475 i 27 I E i 260 ! 428 ! 16.8 5.8 0.5 1.9 i 24,

r--
J,475 i J2 E 76 i 86

,
10 103 0.7 3.8 I 68I ,

3,500 I 26 E -19.0 ! 505 1.5 i 16.4 0.4 I 6.3 34I
,

3.500
,

588 U \1.4 I
I

6.4 40I 26 , W 55.0 05 I
3';00 I Costcan i E 1379 I 1383 4 24.6 ! 1.1! 1I 6 I 2 I
3.500 I Costean j W i 1366 1370 I 4 21.3 0.8 4.2 I JI ,

r .. _ I .. !

3.2.3 Available Data & Data Qualit)'

The resource estimate is based on limited data. There are few d...-jIl intersections
within the top 50 metres of t.~e potentia! resource and many sections do not have
a.11Y infonnation. Costean data has been used where 3vailable and provides a large
proportion of intersections fer th.e estimate. Intersections used for the estimate are
listed in Table 9.

Sampling and assay quality are unknown, as no d'.eck sa.rcpling or check assaying
has been reported. Core recoveries from drilling appear to have been poor to locally
non-existent. The influence of core recoveries on sample quality is unknown and
may up or down-grade mineralised intersections.

The volume of ()re mined to date has been estimated from available plans and
secrions. ;;"mch arc of unknown accuracy. It is unknown whether there has been any
non-recorded mining ofnear surface zones by prospectors or tributers.

length of the deposit. The "ore" volume was subtracted from the total sectional pit
volume to give a "waste" volume. A waste: ore ratio was detemlined using the
resultant volumes.

Table - 9 Oceana Dri!! & Castean Intersections Usee In Resource Estimate
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3.2.4 Estimate of Oceana Pre Resource Mineralisation

The following parameters and assumptions have been used:

• Minimum mining width of 2 metres 11Orizontai and minimum grade of lO%
combined Pb + Zn;

• Previous mining is as shown on Alnoco long section (Jones 1983);

• !\1ineralisation is continuous and extends between sections. Two parallel zones
of mineralisation are evident on most secti-ons, though correlation bet";.ccn
sections is locally difficult. Alternative interpretations may be possible;

• Open cut volume has been determined for pits ,vith 40" mierall wall slope with
no· a!lo\va..'1ce for haul roads, pi! ends or geological complexity such as faults;

• Tonnage factor (SG) of 2.7. This is the measured SG of country rocks and is
likely to be conservative. SG used by Zeehan Mines was 3.6, though this was
for primary sulphide ore. Oxidised ore is likely to have an SG between these
two figures.

Two estimates of pre resource mineraHsution have been deterrnincd for ~~e Occa.""lU
Prospect to depths of 50 and 25 metres and for a strike length of approximately 280
metres between 3,715mN and 3,437rnN (Oceana Grid). A sectional met.'lod has
been used. Table 10 summarises the results and details are presented in Tables II &
12 and Appendix A. Sections are presen!edas Figures 6 to 18.

Table - 10 Est:~fJt~ of Occ~nfJ Pre Resource M:neralisation

il Depth \ vIl'IUTme I Ton."l;e!\ ! Ph ! Zn I A~ i w,O
I

I
(m) (cubk ml (SG = 2.7) I (%) (%) (Olin I

50m 50,000 135,000 12.0 2.g 2.2 i JO 1

II 25m 31,000 33,000 12.6 2.5 26 I 5.1

Additional Inineralised zones are known to exist within the proposed pit volume and
have not been included in the above estimate due to lack of information. The SG
used 15 conservative and likcl:...· tonnage of rr..ineralisation and waste to ore ratio
(based on tonnage) may be more favourable. Much of the pit volu,,!,,c is prohahly ir,
relatively <;eft, weathered limestone and may be rippable and require rninilnal chi]]
and blast, reducing mining costs.

The resource esrilllnte should bc used ·..-lith the foJlowing cautions;

• The estimate is based on vel)' limited infmmation, being orJy 8 GG~tean. a..~d g
±1H intersections. This ha~ required mi..""1erallsed zones to be projected over large
distances along strike and down dip;

e The quality of smnpbng a....ld assaying i~ urJ"''1C\1ffi. No checks are available and
metal values IDay be higher or lower than those stated;

= The metalJurgy of th~ minemlisation IS poorly understood. Iv1uch of the
mineralisation appears to be oxidised or Pllrrir:!!y n~ir!i<'~d cnnsisting e:f dilY~ and
,,','e:Jthered limestone J dolomite with some galena, sphaleritt: and secondary 1"b
and Zn minerals;

• The extent of previous mining is uncertalll.
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Table - 11 Oceana Pre-Resource Mineralisation Estimate, Surface to 50 m depth

Note

I N., infnrmMinn?

Ag

(OLII)

Zn

,

(%)

Pb

(Ufo)

?

I West Zone

,

Ag I Volume

(Ozit) ! (t--ubi\." m)

?

ZnPb

3525

East Zone

St:dion I Volume

I
{N)

3,425

~
- ~

3.450

~ 3,475

30500

"
, 1---'r----r--o---I----r----'-I II~ 30550 r 0 ..:;: lO%Pb +-Zn "

n 3""5
, " I ,

" ? 'I I , ? No information

3.600 I 3.552 130 I 3 1.6 i.960 16.2 i 3.0 1.0

II 3,625
,

7200
1

124 2.9 I 2.1
,

I.~OO
,

12 I I 09
,

1.9 (ostean onlyI I I ,
3,650 3.552 4.6 67 1.7 0 I < IO%Pb-rZn[orW ,

I 3.675 I ? '! I ., ? 1
.,

I ? I 'I I ? No mfonnatwn II, , ,

3.700 20.160 IL 4 I 3.6 1.0 0 I <lO%Pb+ZnforW ~

Iotal 42,014 11.4 i 3.0 2.0 8.060 15.0 1.7 I 2.9 I
~ Grand Total for East and West Zones I 50.074 12.0 2.8

,
2.2 I (cubic metres) "I II

I
I

I

I
I
I
I
I
I
I

Ag

(OUt)

Pb

,
1.950 22.3 I 0.9 10.1 2,100 IG.5 06 I 53 1 Pillar II

Volllm~ ! Pb ! Zn.! Ag J VolllIlte !
(cub-ic m) ( (O/~) ! (O/.~ ! (<hit) ! (cuhic m) 1

i East Zone I West Zone

3.525 0' ? I? II ') ') .) II No inforrnauon I

3,625 I 3.450 12.4 2.9 i 2.2 1.800 I 121 I 0.9 I 1.9 1Coslean OJ1i~ Ii

Table ~ 12 Oceana Pre-Resource Mineralis8ticil Estim8tfl, Surfacato 25 m depth

\ Grand Total for East and West Zones I 31.124 \ 12.6 2.5 \ 2.6 1 lcublc metres) n

I 3.650 1,702 4 6 6 7 1.7 I 0 I < 10% Pb + Zn for W II

30500

II ~tion

II (N)

I 3.600 1,702 130 J 3 1.6 2.960 16.2 3.0 i 1.0 II

I
1f-3_,6_'_5-+-1__"_--+_'_'--+'_'_+,__"_--;1__'_'_-+-1__"_+-_"_--;I__"_+_N_c_m_w_crm_,,_"_ti_cn__-i111

1....:.3;.,,7.:.00.:-+-1,_9_.6,.;6.:.0_+-1,.;1;.,.4
4

_''';'._O_tI, .:-1.:..0.:-+!, _-=0__+-,1__-+'---+---4:-~-~ _1O_'-;'_"_P_b_+_Z_"_f_o_r'_"'_'-1::1

,

1
I I alai i 23.064 11.8 I 2.7 i 2.5 ! 8.060 i 15.0 1.7 2.9, . .. ::

1_3:...'s_5O_+-'-_O.,--t---t-I, .,-_t-__t-__O__t----,-_t----,-_+-----:_+<.,-IO_~_:.-P-b-+_:Z-.-'__II
ij 3,575 I'~ 'i ·l " ') ? 7 r ') No mfonnation ~

I
I
I
I
I

I
I
I
I

I
I
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3.2.5 Metallurgy

from descriptions of drill core and costeans, the mineralisation at Oceana consists
of black to mottled clays and Fe & Mn rich gossan near surface and decomposed
siderite altered limestone / dolomite with disseminated and vein argentiferous ..
galena and subordinate sphalerite and pyrite at depth. The secondary lead mineral,
cerrusite and possible second3t'j ZlnC minerals have also been reported. Most
mineralisation could be described as pa.~ly oxidised galena with minor sphalerite
and pyrite in a clay and carbonate gangue.

There has been no recorded metallurgical testing of samples from the potential
Oceana resource. Three 50kg samples from the Austral prospect were tested by
Pasminco (Gardner & Dibben 1996) and their description is similar to near surface
Oceana mineralisatio~ thoug..'1 of considerably lo,-.rer grade (1.2~/~ Pb, 2.4~/o Zn).
Sa..'Ilples were of pu~~, '...,'eathered limestone collected using an excavator from the
bigher value aircore drilling anomalies east of the Austral minco Testing was for
gravlty concentration only and no flotation \-vas attcrnpted. The samples were not
considered representative of tnineralisation due to their low grade. Sizing dat~

showed the composite sample to comprise predominantly fme material with 75%
passing lSpm. Approximately 75'% of the metals ·.....ere present in the minu3 15pm
size fraction. It was concluded that the fme grainsize precludes the use of gra"jty
separation for upgrading this mineralisation.

Three ~nmp]es ofprimw"y' 3uJp:hidc mineralisation taken from Oceana drillcore have
been tested at Roseberry (Ingham 1988). Testing was for the standard Roseberry
11otation c:rc::;t Two samples were from diamond bole ZT-79-2 (111 - 112 m,

25% Pb, 41 % Zn head grade; & 125 - 126 m, 2% Pb, 2% Zn head grade) and
repre,ent t."e high grade mineralisation at the northern end of the Oceana deposit.
This sample was partly oxidised and possibly suprergene enriched, It produced a
high grade concentrate though had high metal loss to the tail, possibly due to the
partial oxidation. A third sample from ZT-80-4 (304 - 305m, 4% Pb, 10% Zn bead
grade) from south of Oceana gave good Pb & Ag recovery producing a higb grade
~oncentrate The "ample" "'e n""" ~ ............;rI"".. ..,...-I ....... h..,. .."" ..,.n"'....... O:-:~'4r.. o~ r\c<1<>·.... due ........... • '" .::0 LU. V~ ....VIl..:uu.....1 ....u ~v u .... l pl .... ->'-'UI,.U.I.l...... L ...... '-'<.LlIU IV

iheir non typical grades. They are also considerably lower grade than typical
Rosebery mill feed and with a lower proportion of zinc :::.ct ~oppeL

Two 50kg samples of primary sulphide mineralisation from Oceana were sent by
Amoco to the US for testwork (Jones 1983), though no results were reported.

Copies of aVaJlable metallurgical reports are contained in Appendix B.

3.3 Austral & Flux Quarry Area

There is insufficient information to allow estimation of a resource for the Austral ­
flux Quarry area. A few, wide apart intersections of greater than 10% Pb ~ Zn of
greater than 2 metres w1dth bave been reported from costeans and drill boles.

Potential exists for shallow, small tonnage, moderate grade Pb - Zn open cut
resources in the· Fh!~ Quarry and Austral mine areas. Considerable exploration
potential also remains and should be followed up.
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4 Exploration Potential

4. J Oceana

Potential remains at Oceana tor strike extensions of known mineralisation to the
south of the resource and for additional, parallel zones within the Gordon
Limestone. Additional parallel zones have been located in drilling to date and are
within the potential open cut volume. Potential also remains for higher grade or
wider shoots of mineralisation within the known zones, especially in favourable
structural positions. Any additional mineralisation within the open cut would
enhance the economics of the project and should be a high priority of future work.

Supergene enrichment appears to be present and may account for the higher grades
encountered at the northern end of the deposit in drill hole ZT"79-2 (26m @ 22%
Pb, 11% Zn & 6 Oz/t Ag) which is approximately double the deposits global grade.
Supergene enrichment may occur between 70 and 120 metres depth and could be a
focus of further exploration.

The potential for additional mineralisation should be tested along the Gordon
Limestone 1\1oina Sa..'1dstone contact. wmch is known to be IIlineralised elsewhere
in the RL.

Unexplained Pb + Zn in soil anomalies remain to be tested to the north-east and
west of the known mineralisation.

4.2 Austral Valley

Potential exists for shallow, small tonnage, moderate grade Pb - Zn open cut
resources in the Flux Qua.."'1)' and. Austral mine areas. The wide spaced significant,
shallow drill and costean intersections reponed in the Austral and FllL,( Quarry areas
should be followed up ,,~th additional drilling to determine resource potential.

HigWy significant Pb & Zn values in bedrock obtained by aircore drilling by
Pasminco east of the known mineralisation must be followed up with systematic
drill testing. Drilling should use angled holes (not vertical) as the target is probably
steeply dipping and less than 10 metres wide. Potential exists tor significant
shallow resources in this area All aircore anomalies and the numerous linear
ground magnetic anomalies within the limestone and at its margins should be
properly tested.

4.3 South Oceana & Pyramid Prospects

Potential remains tor small shallow resources at the South Oceana and Pyramid
prospects. Significant Amoco costean intersection at South Oceana (4 m @ 41% Pb
+ In) and Pyramid (6m @ 9% Pb + Zn) require drill testing. Low order soil
anomalies also require further investigation.
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5 Recommended Work

5.1 Oceana

The key issue to be addressed 11' the Oceana resource is to be exploited is
metallurgy. The economics of the relatively small resource will probably require
toll treatment at an established nearby plant. Further metallurgical work is required
to test oxidised, part oxidised a."'1d un-oxidised s.a..Tfiples representative of the Oceana
open cut tesource. Test work should include mineralogical work and testing for
stund alone'treatment and possible pre treatment fOT feed to other mills. Samples
should be collected from new costeans and drilling and carefully stored (frozen or
hermetically sealed) to prevent "post mining" oxidation prior to testing.

The Oceana resource will require further drilling and costeaning. Early drilling and
costeaning should_ be designed to c.-mf'irm tbe cUITent interpretation, obtain samples
for metallurgical testing, check sampling and to determine previous assay data
quality. Va.-ious d.rilling methods should be trialed to determine the best sampling
method at optimum cost. Combinations of rotary, aircore, tace sampling percussion
and large diameter diamond core drilling should be tried. Drilling will also be
required to accurately locate areas of previous mining and to obtain geotechnical
information. Access for early drilling may require minimal site preparation if holes
can be sited along existing tracks., which parallel the strike of the mineralisation.

Considerable additional drilling will be required to allow the resource to be brought
to indicated·and measured categories for reporting and feasibility work.

The extent of previous rruning is poorly understood. Mine plans and reports from
the 1950's and 60's should be located if possible so as extent ofstopes, location of
development and grade distribution within the mine can be more accurately
determined. Tms information will be used for more accurate resource estinlates,
planning of drilling and mine design. Any results of early drilling and underground
sampling will al so be important. The location of these records is unknown.
Enquiries should be made at the Mines Departm~nt, Tasmanian Archives, North
Broken Hill Co (Zeehan Mines) and Robin Curtis to locate these records. Other
early references should also be reviewed. These include Loftus Rins (1947) &
Garretty (1947) tOt details of early driJling and iU;jj~ cbcr;piioHS.

Avail able drill core should be inspected and selected holes relogged. Existing drill
logs lack detail on rock quality for geotechnical work. Core recovery and RQD
should be systematically determined and representative samples tested for SG, rock
hardness and rock srrength Depths of oxidation also need to he detennined This
information is not recorded in available logs and is required for determination of
mineralisation types for metallurgical purposes. Core should also be selectively re­
sampled to check on reported sampling and assays and to derermine if any
additional metals of value are present leg Au, Ge, V, Cd).

The iocation of faults within the deposit is poorly understood. An understanding of
the distribution, orientation, nature and movement of faults and shears will be
important for mine design (especially pit wall stability) and interpretation of the
distribution of mineralisation for more accurate resource estimation. DriH logs and
available core should be reviewed to identitY and locate faults and these should be
accurately plotted on sectIons and plans.
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All available data for the resource area should be accurately plolted on a consistent
series of sections and plans at an appropriate scale (1:500). Detailed surface
mapping is lacking, with the location of collapsed stopes, open cuts, some drillholes,
rock outcrops and recent u'acks not shown on available plans. Detailed surface
mapping and surveying is required to accurately pick up detail. Contract
conwntional or GPS surveying is recommended. Enlargements of available
detailed aerial photographs should be obtained and corrected orthopbotos prepared
as a base for mine design and continuing resource work and exploration.

The existing tracks and survey grid are in a poor state of repair. Tracks will require
repair if regular access is required for further work. Only minor work is required by
a small bulldozer or excavator. The grid needs to be re-established to allow funher
mapping and sampling. Grid lines should be cleared J re-cut and pegs replaced.
Consideration should be given to changIng the grid from 50 metre spaced lines to 40
metre spaced lines to allow more convenient division of section spacing when more
detailed work on intermediate lines is required. Future resource drilling may require
20 and 10 metre spaced lines.

5.2 Austral

All available drilling, geological, geochemical and geophysical data requires
plotting at a common scale. Cover thickness and depth of weathering from aircore
dala should be assessed to identify bedrock highs and lows that may be associated
with mineralisation.

Potential exists for significant shallow Pb-Zn resources near the FIll.'< Quarry,
Austral Mine and in the Austral Valley east of the Flu." Quarry, Drill testing of Pb
& Zn in aircore drillhole anomalies should be a high priority. Angled aircore or
face sampling percussion drilling is recommended, as it may be able to obrain better
recoveri~s in the puggy and broken ground than ]JI eviuus wamuml UriHiug.
Additional, step-out driJling is required around existing intersections of shallow,
greater than 10% Pb+Zn mineralisation near the Flux Quarry and Austral prospecrs.

5.3 Other Prospects

Anomalous costean and driJling results at the Pyramid and South Oc~!illa p'ospe>:ts
requires furd1CT testing \\'lth shallow drilling and additional costeans.
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5.4 Work Program and Cost

The following is an indication of the costs and time required to bring the Oceana
resource to an indicated resource category and to produce a pre-feasibility study.
The costs and times are esttmates only. The times overlap and are conservative,
including waiting time etc. The progress and cost of the program wiJl be dependent
on results obtained along the way and corporate objectives.

Acthity Cll'!It Time

I Locate & Fe-log available drill core $6,000 3 weeks

I Check sampling~ check & scan assaYlng~ mineralogy of corc samples $3,000 2 \'"ecks

I Locate & compile historic mmmg & drilling information $3.000 4- weeks

Track repair & drill SIte prcparatlon $3.000 I week

Gnd re-cstabhshmcm $5,000 :2 weeks

Limited costeaning & trial drillmg (250m) for metallurgical samples $35,000 2 weeks

I Metallurgical tcst w-ork $10.000 4 i\ecks
I Surveymg & base map preparation $7,000 1 week

I Detailed surface mappmg -]. $4.000

i
2 weeks

I Data inpUl for plotting of drill sections & plans $3.000 2 weeks

~ Prepare detailed plans & sections I $2000 I 1week I
DatJ compilation & resource estimation $4,000 3.wceks

II Decision Point ) Sub total $85,000

~ Phase 1 resource dnlhng ([,;OOrn) &. eoste3l1ing $200.000 6 weeks

II Pre feasibility study
.._ ..-- --

I ~$35.000 4 weeks

I Estimated total cost to pre-feasibility I $320,000
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APPENDIX-A

OCEANA RESOURCE
CALCULATIONS



III /16. lJi'l': ()('r(',~ l.x/s: Ih,~(Jr"Tr:

Pre- Resoune- Mineralisation

Total 544,071

Waste. Ore = !O

Waste (cu m)~ '93,997

SG ~ 2.7 1>5,200 tonnes

E 4 37 178 42,014 11,4 ]0 2.0 10
W 4 16 278 8,060 15.0 17 29 7

Total 4 30 50,074 12.0 2.8 ' , 17.......
,

Surface to 50 metres vertical
Assumes mining as. per JO"l1es (1983)

Oceana Pnlspect, Estimate of Resource potential

Pit Volnme

Subtotal

Section Zone Slope Height Area lor cu m

3400 E+W 0 0
3425 E+W 0 0
3450 E-W 41 28 84! 25 11,013
3475 E~W 4! 28 84~ 25 2\,013

3500 E~W 41 I' 84! 50 41,025.J

3525 E+W 0 0
3550 E+W 41 841 37 31,099
3575 E+W 0 0
3600 E+W 78 48 3041 37 ! 12,55..:1
3625 E+W 78 48 3042 25 76,050
3650 E-I-W 78 48 3042 ]7 ! 11,554
3675 E~W 0 0
3700 E'W 78 48 3042 42 127,764

Section Zone Width Height Area lor cu m Ph Zo Ag lnts Comment

3400 E 0 0 0 No min
3425 E 0 0 0 No min
3450 E 1 28 56 25 1AOO 172 0.7 5.2 2 pillar
3475 E 6 28 168 25 4,200 7.5 0.6 26 1 pillar
3500 E 3 13 39 50 1,950 " ' 0.9 10.1 2 pillar..:....:.._-'

3525 E 0 0 0 no info
3550 E 0 37 0 0 < 10% Pb+Zn
3575 E 0 0 0 no info
3600 E , 48 96 37 3,552 130 13 16 1•
3625 E 6 48 288 25 7,200 12,4 29 22 1 costean
3650 E 2 48 96 37 3,552 46 67 1 7 1 costean
3675 E 0 0 0 no info
3700 E 10 48 480 " 20,160 114 36 10 I,~

3400 W 0 0 0
3425 W 0 0 0
3450 W 3 16 48 25 1,200 14 j 15 48

,
pillar~

3475 W 0 25 0 0 no info
3500 W 3 14 42 50 2,100 165 06 53 2 pillar
3525 W 0 0 0 . "no m.o
3550 W 0 37 0 0 < 10% Pb-'--Zn
3575 W 0 0 0 no info
3600 W 5 16 80 37 2,960 16.2 30 10 1
3625 W 4 18 72 25 1,800 12.1 0.9 19 1 costean

3650 W 0 37 0 I < 10% Pb+Zn
3675 W 0 0 0 no info
3700 W 0 42 0 0 < 10% Pb+Zn

! 0/3
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Pre Resource Mineralisation

j(J,-l!fJ ')8.- ()cern- f.d~.- H"I(llirCe

Pit Volume

Waste Ore ~ 5

Waste (cu m)~ 159,167

SG ~ 2.7 84,OJ5 tonnes

E 4 22 278 23,064 11.8 2.7 2.5 10
W 4 16 278 8,060 15.0 1.7 2.9 7

Total 4 20 31,124 126 2.5 2.6 17
-

1 otal 190,29I

Surface to 25 metres vertical
Assumes mining: as per Jones (\983)

Oceana Prospect, Estimate of Resource potential

Subtotal

Section Zone Width Height Are" "Ouene cu m Pb Zn Ag lots Comment

3400 E 0 0 0 No min
3425 E 0 0 0 No IT'jn

3450 E 2 0' 46 25 I, ISO 17.2 0.7 5.2 2 piliar_J

3475 E 6 0' 138 25 3,450 75 06 2.6 2 pilla,_J
3500 E 3 13 39 50 1,950 22.3 09 10.1 2 pillar
3525 E 0 0 0 no info
3550 E 0 37 0 0 < 10% Pb+Zn
3575 E 0 0 0 no info
3600 E 2 23 46 37 1,702 130 U 1.6 1
3625 E 6 23 138 25 3,450 124 2.9 2.2 I costean
3650 E 2 23 46 37 1,702 46 6.7 1.7 I costean
3675 E 0 0 0 no info
3700 E 10 23 230 42 9,660 llA 36 1.0 I

3400 W 0 0 0
3425 W 0 0 0
3450 W 3 16 48 25 1,200 141 1.5 4.8 0 pillar•
3475 W 0 25 0 0 no info
3500 W 3 14 42 50 2,100 165 0.6 5.3 2 pi]lar
3525 W 0 0 0 no info
3550 W 0 37 0 0 < IO~'O Pb+Zn
3575 W 0 0 0 no info
3600 W 5 ]6 80 37 2,960 162 3.0 10 1
3625 W 4 18 72 25 1,800 121 09 I 9 1 costean

3650 W 0 37 0 I < 10% Pb+Zn
3675 W 0 0 0 no info
3700 W 0 42 0 0 < ]0% Pb-'-Zn

Section Zone Slope Height Are3 Inf cu m

3400 E+W 0 0 0
3425 E+W 0 0 0
3450 E+W 37 23 685 25 17,113
3475 E+W 37 0' 685 25 ! 7, 113-~

3500 E+W 37 13 685 50 34,225
3525 E+W 0 0 0
3550 E+W 37 0 685 37 25,327

3575 E+W 0 0 0
3600 E+W 37 0' 685 37 25.327d

3625 E+W 37 0' 685 25 17,113~J

3650 E+W 37 0' 685 37 25,327... :'
3675 E+W 0 0 0
3700 E"W 37 0- 685 40 28,749~J

2or3
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Oceana Prospect, Estimate of Resource potential
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30/3

Area of resource block
Volume of resource block
Tonnage

Formulae

Area ~ Width' Height
CU m = Area " Int'

Tonnes = eu rn * SG

J(J (If)· 91'<. neal'S !-'ll.~'.- Ro:srJr/rce
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APPENDIX-B

OCEANA
METALLURGICAL TEST

RESULTS
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5.3 Metallurgical Testing

To follow up the Austral air core program, 3 samples (approximately 50kg each)

from (he better areas of shallow mineralisation were taken for metallurgical testing

(figure 7). Samples were taken using an excavator, immediately back filling the

trench. Overburden IS glacial sandstone deposits, thicknesses being;

2m(l800NIl340E), 2.6m(l800N/1320E), and I.lm(l700NIl320E).

9
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bag line mE deplh commenl

I I 1800 1340 2-3m plastic black decomposed limestone

I
2 1800 1340 2-3m crumbly black/brown decomposed limestone

3 1800 1340 2-3m crumbly black/brown decomposed limestone

I
4 1800 1340 2-3m crumbly black/brown decomposed limeslone

5 1800 1320 3+m plastic black decomposed limestone

I 6 1800 1320 2-3m plastic black decomposed limeslOne

7 1800 1320 4+m saccharoidal black sulphidic limeslOne

I 8 1800 1320 4+m saccharoidal black sulphidic limeslOne

9 1700 1320 1.5-2m crumbly black/brown decomposed limestone

I 10 1700 1320 2.5-3m sulphidic black plastic decomposed limeslone

1 I 1700 1320 2.5-3m sulphidic black plastic decomposed limestone

I 12 1700 1320 2.5-3m sulphidic black plastic decomposed limestone

I Analyses from air core drilling were

,

I line mE Pb% Zn%

1800 1320 0.36 4.35

1800 1340 9.5 6.87

1700 1320 98 0.65

Cd" ,,16J_

I ( "4- I)ullr " ...r" .
A report on Melallurgical Tesling is enclosed in Appendix 4.

5.4 Downhole EM Survey OP4

The down hole EM survey (appendix 5) detected responses from casing left in the

hole. No signalUres that could be associated with mineralisation were observed.

10
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METALLURGICAL EVALUATION OF OCEANA SAMPLES

Draft Report by Chris Mwaba, Pasminco Mining

Introduction

Twelve samples from the Oceana Pb/Ag Resource at leehan were received for
metallurgical assessment. Based on information available, tcstwork was undertaken
to detennine the amenability of the material to a simple gravity upgrading process.

Upon receipt, each sample was assayed for base and precious metals. A
compositelbulk sample was then made by simply combining the twelve individual
samples. This composite sample was then sized by sieving and cyclosizing and each
size fraction analysed for base and precious metals. Tables I and 2 show the assays
obtained.

It is to be noted that because of the predominantly fine nature of the material,
problems were encountered in sample preparation. For example, once dried, the
material tends to cake/cement and thereafter needs breaking up, resulting in
unintended crushing/size reduction of the original sample in the process.

Discussion

The Oceana deposit has been estimated to contain some 4M tonnes at 7.9% Pb, 2.1 %
In and 84g/t Ag. All the samples delivered to Rosebery were of substantially lower
grade than the stated resource grade, apart from samples ASS and AS6.

• The composite sample grade was 1.2% Ph and 2.4% In.

• Sizing data shows the composite sample to comprise predominantly line
material at 75% passing 15pm.

• In general, all the metals are evenly distributed throughout the size fractions. Of
significance is the fact that approximately 75% of the metals are present in the ­
l5pm size fraction (Figure I).

Conclusions

The predominantly fine nature of the material makes it unsuitable for simple gravity
concentration techniques. In addition, the apparent even distribution of the metal
values over the size range tested suggests that sizing separation techniques would also
be inappropriate.

Because of its fine nature, material is unsuitable for treatment on the existing process
at Rosebery as its introduction into the flotation circuit would lead to a variety of
problems related to ultra-fine particle flotation, including slime-coating, which would
have a deleterious impact on concentrate grades and metal recoveries. Previous
flotation tests performed on samples from the Oceana resource showed the material to
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be incompatible with typical Rosebery feed because of the observed poor recovery
properties' of the Oceana material.

There may be some merit in continuing testing but on higher grade feed sources. This
would, however, greatly depend on the practical aspects of the anticipated grade
control during ore extraction. Also, where coarser material (than that tested here) is to
be treated, alternative size reduction techniques (eg attrition type processes) rather
than the impact processes currently used at Rosebery might prove beneticial in
enhancing concentration process performance. However, the economics of such
treatment processes may very well prove to be unattractive.

Recommendation

Testing should be continued on less oxidised, higher grade samples. Mineralogical
studies should also be conducted in order to establish the character of the Ore and
identify potential concentration processes.

'I



The results are summarised in the table below.

Three samples were tested - high and low grade samples from
the northern zone and a sample of lead ore from the southern
zone.

Some very preliminary flotation tests were carried out by
Electrolytic Zinc. The objective of the tests was restricted to
checking the response of Oceana are to the standard procedure
used to test Rosebery and Que River ore.

I
I
I
I
I
I

REVIEW OF E.Z. TESTWORK

69
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E.Z. concluded that northern zone ore is probably
incom~atible with the present Rosebery feed, because of its poor
recovery properties. However they acknowledged that the results
obtained did not represent maximum recoveries or typical
concentrate grades to be expected from the ore if it were treated
separately using different conditions. They felt that southern
zone ore is reasonably compatible, though its low zinc content
makes it less attractive than the current feed which contains
12-14% Zn.

In reviewing the data it is noted that one of the northern
zone samples is extremely high grade, while the other is very low
grade. Thus neither of them are typical of the orebody. Another
point is that E.Z. produced a copper concentrate according to
their normal practice. The Oceana ore, however, only contains
about one tenth or less copper, so that the production of a
separate copper concentrate is inappropriate.

The data does not include anything on impurities.

Comments on the results for each sample are as follows:

Sample No. 21335, Hole 79-2, Ill-112m (Northern Zone)

High grade lead and zinc concentrates were achieved, but
losses to tailing were high, especially for zinc. E.Z. reported
the material as being slightly oxidised and postulated that
oxidation could be part of the re~son for the high losses. If
this is the case, sodium sulphide activation may be of benefit.
Silver loss to tailing was similar to lead. No comparative
silver data was given for Rosebery.

Sample No. 21349, Hole 79-2, 125-126m (Northern Zone)

Lead and zinc concentrate grades, in fact, matched Rosebery
data, despite E.Z. 's statement to the contrary. However, losses
of lead and zinc were very high. Silver content of tailing was
low at I g/t.

Sample No. 21609, Hole 80-4, J04-305m (Southern Zone)

A good recovery of relatively high grade lead concentrate
was achieved. Loss to tailing was acceptable. Silver recovery was
also good. The zinc head grade is too low for the production of
a separate zinc concentrate.
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Future metallurgical testwork should be undertaken on
typical average grade northern zone material. If it is
determined that a significant part of the zone is weathered,
then two composites should be tested, weathered and unweathered.
Once the best treatment conditions have been established,
~ariations in response should then be examined by testing samples
of various grades.

A similar approach will be necessary for southern zone ore
if this is to be included in the reserves.

The testwork would typically examine such factors as grind
size, flotation times, various reagent combinations including
sodium sulphide activation, and the effect of concentrate regrind.
Parallel mineralogical work will be essential.
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CXlR.E SAMPLES - GOLD AND SILVER DIS1RIBlJITON

ASSAY DIS'lRIBUITON

Wt Ag Au As!. Au

No. 21335
Copper Cone 1.37 985 0.7 6.74 8.87
Lead Cone 25.44 451 0.1 57.31 23.48

ZineCone 24.84 99 0.1 12.28 22.92
Tail 48.35 98 0.1 23.67 44.73

Head 100.00 200.20 0.11 100.00 100.00

No. 21349
Copper Cone 1.20 99 0.7 21.16 7.51
Lead Cone 2.31 115 0.3 47.31 6.17

Zine Cone 2.78 30 0.1 14.85 2.50
Tail 93.78 <1* <0.1 16.68 83.82
Head 5.61 0.11 100.00 100.00

No. 21609

Copper Cone 1.20 838 0.8 17.31 8.86

Lead Cone 7.63 396 <0.1 52.02 7.00

Zine Cone 5.22 226 0.1 20.31 4.80

Tail 85.95 7 <0.1 10.36 79.34

Head 58.08 0.11 100.00 100.00

* AsSllllE <1 = 1 to calculate distribution

All assays in g/t
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--------------------------------------------------------------------------------------------------------------------------------r CUM
:----------------------------------_ .• --------------------------------------~ ------·------------·--------------·---1

FRODUCT

: WTX : WT.~ ASSAY Fo:£CQUEF:Y

CUHULATI'iE

ASSAY

CUMULATIVE::

RECOVERY
----------------------------------------------------------.---------------.-----------------------------------------------------·---1

PB IN FE CU Pll IN FE CU PB IN FE CU PE' IN FE CU

~~-~~~~-------~--~~~;~--~~~;~-~;:~~-;;~;~--~~;~--~~;;~--;~~;--~~;~--~:;~--;~;~~-~;:;~-;;~;~--~~;~--~~;;~--;~~;--~:~;--~~;~--;~~~~~~~~S ~
PEt cUNC : 25.-44: 26.81: 67.70 12.20 0.50 0.07: 67.70 7.55 6.7622.40: 67.7Q 12.20 0.50 0.07: 70.15 8.01\0 8,0026.]6: (.7-;.,.z.. ~~~
ZINC CONe : 24.84: 51.65: 11.1052.30 2010 0.013: JO.84 31.6127.7324.99111.1.052.30 2.10 0.08: 81).99 .qO.Ol 3~,.73 51.35: :r'-~'l,.,

FINAL TAIL : 48.35:100.00: 10.00 ~.l'O'O 2.50 0.08~ 19.01 ~'1."IlJ 64.'2.7 4e.6~: 10,37 51.,qii :.L36 {J.vS:lfJQ.00100.00100.00100.00: 6,/()'l."'''

------------------------------------------------------.------------------------------------------------------_:------------------.---: c..AlWAtIt. __

HEAD ASSA'!': _: ...2ii,~44 41.10 1.88 O.OBI/If/A : .-~
_____ - ~ ~~_~~ ~_4~~f~ ~--------------------------------------------------- :~~.&

CU CONC : 1.20: 1,20: 11.00 4.70 22.40 o.oe: 7.48 2.45 0.91 4.11: 11.00 4.7022.40 0.081 7.48 2.45 0.91 4.11: '1..\"\~l::\

F'B caNe : 2.31: 3.51: 24.20 .:!1.50 1.2.10 0.03: 31.5"721.52 0.94 2.95: 24.2021.5012.10 0.03: 39.0'523.98 1.B6 7.06: 1.7"' ....
ZINC CONC : 2.78: 6.29: 501026.00 16.70 0.11: B.Ol 31.33 1.57 13.031 5.1026.00 16.70 0.11: 47.0655.31 3.4220.09: IU __ llC...

FtNAL TAIL : 93.7l:100.00: 1.00 1.1030.50 0.02: 52.94 44.6'~ 96.5879.91: 1,12 1.8230.10 ...,.02:100.00100.00100.00100.00:
-------------------------,-------~------------------------------------------------------------------------------------~----------:

I~~~~~-~::~~----~----------~~i~l~~~--l~i~-:~:~~--~:~:~-~lj!------,---------------------------------------------------------------:
:cu CONe : 1.20: 1.20: 53.30 2.10 8.50 0.25: 7.02 5.03 0.36 11.00: 53.30 2.10 8.50 0.25: 7.02 5.03 0.36 11.00:'O_E
;PF CDNe : 7.63; B.83: 70.00 1.60 5.00 0.03: 58.84 24.45 1.37 8.43: 70.00 1.60 5.00 0.03: 65.85 29.48 1.73 19.43:~I&o3
ZlNC CONe : 5.22: 14.05; 38.00 5.10 15.60 0.09: 2J.84 S3.31 2.91 17.2'9: 38.00 5.10 1'5.60 0.091 9"7.7082.79 4.64 36.72: ti~
FINAL TAIL : 85.95:100.00: 1.30 0.1031.00 0.02: 12.31 17.2'1 95.36 6:J.2EI: 3.40 0.3930.12 0.02:100.00100.00100.00100.00: .z.rSlf.: -_ - __ - ,-- ----- ---- . - - " - - -.-- - - -- -- ---- -_ - : ;.~ ~ s~S_

:HEA~ ASSAY: : 9.08 0.50 27.94 0.03:

I-:.:EA[lY

:----- -- ----------------:.~(-;~~-)'--~~-~~--~~S;---------- ·---i1-,f------~--- ----- -------------- --- --------- --- ----------------------------:
,

ROSEllERYI77ZI-UUE RIVERI23Z)/STANDARD ROSEBERY FLOT TEST

: .. -----------------~-----------------------------------.-----------------------1

:PRODUCT : J CUM : : : CUMULATIVE : CUMULATIVE
:-----------------------------------------------------------------------------------------------------------------,
: WTX : WT~ ASSAY RECOVEf~Y ASSAY RECOVERY

:---------------------------------------------------------------------------------------~----------------------------------------
F'B ZN FE CU Pll IN FE CU PEl IN 'FE CU F'B IN FE CU

:----------------------------_.._---------------------------------------------------------------------------"----------------------

: • -------------------_ •• ---_- __ "-0 __ -

6.91: 6.91 : 18.10 24.57 13.57 7.171 32.18 17.47 6.6261.19: 18.10 24.57 13.57
7."77: 1,\.68: 19.27 21.83 17.60 1.50: 38.52 17. 4~; 9.66 14.40: 19.2721.83 17.60

29.~6: 44.24~ 2.72 19.46 25.96 0.48: 20.69 59.J[1 54.19 17.52: 2.72 19.46 25.96
'55.'76:100.00: 0.60 1.03 7.50 0.10: 8.61 5.91 29.53 6.89: 1. 33 7.42 13.90

9.72 14.16 0.01:
--------------------:

•--
------- :

-'---
7.17: 32.18 17.47 6.62 61.19
1.50: 70.70 34.92 16.28 75.59
0.48: 91.39 94.09 70.47 93.11
0.23'100.00100.00100.00100.00.

--- -------3.89--
:CU CONC
:PB CONe
:IINC CONC
:FINAL TAIL

~HfAn ASSAY. --
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