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1. SlIMMARY

CRA Exploration Pty. Limited (CRAE) is exploring EL38/89 for stratabound Zn-Pb carbonate­
hosted deposits in the Ordovician Gordon Limestone and surficial deposits derived by
decomposition of mineralised limestone.

Results of diamond drilling recieved during the period indicate potential for stratabound Zn
mineralisation at the lower contact of the Ordovician Gordon Limestone with the Moina
Sandstone. Best results for the year include (1 % Zn cut-off grade):-
47800N ZG359 52.7m to 63.5m 10.8m @
48000N ZG363 41.3m to 101.0m 59.7m @
48200N ZG365 79.lm to 88.0m 8.9m @

Stratabound mineralisation plunges to grid N at 20deg to 30deg. A weak cleavage of probable
pre-Devonian age visible in outcrop conforms with this plunge orientation.

Mineralogical tests confinn the three Lower Zone mineralisation types have distinct Zn species.
Surficial clays are dominantly sphalerite, the siderite zone contains Zn as zincian siderite, and
the stratabound clay zone contains varying proportions of sphalerite and Zn-clay. Stratabound
clay mineralisation can be interpreted as deep weathering of a sulphidic black shale horizon, the
Zn-clays derived by supergene alteration of pre-existing sphalerite. The siderite zone may be an
alteration cap to a shale-hosted sulphide system.

Air-core drilling of the middle zone conftrmed previous results that mineralisation in this
position is restricted in surface extent. However, it is quite likely that the intersection in
stratigraphic hole ZG 1007 is the continuation of the surface outcrop 500m down-plunge.
Plunge angle is equivalent to the Lower Zone plunge, suggesting a common control. Best air­
core result (1 % Zn cut-off grade):-
47 lOON ZG374 O.Om to 4.8mEOH 4.8m @ 14.2% Zn 3.7% Pb

"Back of the envelope" economic studies indicate a hypothetical primary Zn sulphide resource
would need to be of the order of 10Mt@ 10% Zn, or at lower grade, 16Mt@ 8% Zn, to satisfy
CRA's investment hurdles. The siderite and Zn-clays are not economically signiftcant as they
cannot~pgraded to a marketable product.

Work planned during 1995/96 includes diamond drilling of Lower Zone down-plunge and
below the depth the supergene alteration and weathering, wide-spaced diamond drilling along
strike from the main prospect area, and high-resolution magnetic surveys to identify concealed
siderite alteration systems.

2. INTRODUCTION

EL38/89 was granted to Major Mining Ltd on 30th March 1990. CRA Exploration Pty. Limited
entered into a joint venture agreement with Major to explore EL38/89, commencing on 23rd
April 1991. In late 1993, Major Mining Ltd divested its interest in the joint venture to
Allegiance Mining NL, with the exploration tenements transferred to CRAE (90%) and
Allegiance (10%) as tenants in common on 22nd January 1994.

EL38/89 covers 9 sqkm located S of Zeehan on the Tasmanian W coast (Plan Tv431). During
the period under review, the ftfth year of tenure, CRAE has a statutory obligation to spend
$9000.
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CRAE's principal commodity of interest in the Zeehan area is Zn. Ordovician Gordon
Limestone is prospective for carbonate-hosted Zn-Pb, and secondary deposits derived from the
decomposition of the carbonate. During 1995, these styles of mineralisation dominated the
exploration focus and will continue to do so during 1996.

One target was selected for fieldwork during 1994; Grieves prospect (Plan Tv76l). During the
period, reverse-circulation air-core drilling traverses were completed in an effon to delineate the
extent of secondary near-surface mineralisation. Diamond drilling tentatively probed beneath
the surticial mineralisation. Additional mineralogical srudies were completed, and a "back of the
envelope" economic srudy was made. At a wider scale, wacker bedrock sampling was
completed along strike from the main prospect area, and orientation peat sampling was trialled
along sections with known mineralisation.

This repon details all exploration activities conducted within EL38/89 by CRAE during
1994/95.

3. CONCLUSIONS

Diamond drilling completed during the period indicates potential for stratabound Zn
mineralisation at the lower contact of the Ordovician Gordon Limestone with the Moina
Sandstone. Compilation of all drilling results shows the stratabound mineralisation plunges to
grid N at 20deg to 3Odeg. A weak cleavage of probable pre-Devonian age visible in outcrop
conforms with this plunge orientation. Careful mapping and interpretation of drilling results is
required for effective drillhole targetting to funher test the stratabound zone.

Stratabound clay mineralisation can be interpreted as deep weathering of a sulphidic black shale
horizon, the Zn-clays derived by supergene alteration of pre-existing sphalerite. The siderite
zone may be an alteration cap to a shale-hosted sulphide system. Deeper drilling below the
depth of weathering is warranted.

Air-core drilling of the middle zone confmned previous results that mineralisation in this
position is restricted in surface extent. However, it is quite likely that the intersection in
stratigraphic hole ZG 1007 is the continuation of the surface outcrop 500m down-plunge.
Plunge angle is equivalent to the Lower Zone plunge, suggesting a common control.

Mineralogical tests confmn the three mineralisation types have distinct Zn species. Surticial
clays are dominantly sphalerite, the siderite zone contains Zn as zincian siderite, and the
stratabound clay zone contains varying proportions of sphalerite and Zn-clay.

Alteration srudies suggest a paragenetic sequence of replacive dolomite-siderite alteration
containing high Zn, overprinted by a sulphidation event that convened zincian siderite to
sphalerite and Zn-poor siderite, followed by late-stage vein and fracrure-fill calcite. This result
is drawn from widely differing samples, and must be created with some caution.

"Back of the envelope" economic studies indicate that for a viable surticial clay resource
approximately 6Mt to 8Mt at 4% Zn (assume 90% Zn as sphalerite) is required. The siderite
and stratabound clay zones are unlikely to be economic as it does not appear possible to produce
a marketable Zn concentrate. A hypothetical primary Zn sulphide resource would need to be of
the order of 10Mt@ 10% Zn, or at lower grade, l6Mt @ 8% Zn, to satisfy CRA's investment
hurdles.
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Magnetic susceptability measurements revealed the siderite alteration can be discriminated from
unaltered limestone.

4. RECOMMENDATrONS

Diamond drilling should continue to define stratabound mineralisation down-plunge at the
Lower Zone. At first, a modest step-out and fan of holes is recommended to give some
confidence to the plunge estimates, followed by a bolder step-out. The holes should aim to
imersectthe stratabound zone below the depth of deep weathering and supergene Zn-clay
development. That depth is unknown.

Drilling should also investigate the down-plunge extent of Middle Zone mineralisation berween
the surface exposure and the stratigraphic hole.

Elsewhere in the EL, shallow diamond drilling should test alteration and mineralisation at the
Lower Zone along saike to the S from the main prospect area.

Detailed high-resolution magnetics should be collected over alllimeswne areas to delineate any
major concealed siderite alteration systems.

Collation and interpretion of all geological information amassed during the drilling programs are
still required.

5. REGIONAL GEOLOGY

A description of the regional geology is given in Parkinson (1994). A new Zeehan 1:50000
geological map has been published during the year which highlights the imponance of thrust
tectonics in the Zeehan area.

6. MINERALISATrON

See Parkinson (1994).

7. PREVIOUS EXPLORATION BY COMPETrTORS

See Parkinson (1994).
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8. EXPLORATION BY MAJOR MINING LTD /eRAE PRJOR TO 1/3/92

Year 1: Activities by Major Mining prior to CRAE's involvemenr are detailed in the relevant
statutory repons.

Year 2: Exploration by CRAE on EL38/89 prior to 1/3/92 focussed on a compilation and
review of existing open-file data. These initial activities led to a concentration of
effon on adjacent tenements EL28/88 and EL34/88, at that time considered to be
more prospective.

Year 3: Parkinson (1993). Compilation of open-file wacker and costean geochemistry led
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
llOOm 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 infilJed costeans, mineralogical studies. and
reverse-circulation air-core drilling traverses were completed in an effon to identify
areas of substantial secondary near-surface mineralisation.

Year 4: Parkinson (1994). Additional detailed air-core traverses were completed at Grieves
to identify the extent of mineralised surflcial clays. Significant intersections were
made over 500m of strike length at the lower Gordon Limestone - Moina Sandstone
contact. Better results included:-

48250N ZGl23 5.5m to 24m EOH l8.5m @ 4.5% Zn
48200N ZG1l5 2.8m to 28.5m EOH 25.7m @ 4.8% Zn
48l50N ZG352 8.0m to 28.7m EOH 20.7m @ 3.6% Zn

47850N ZG180 2.5m to l6.0m 13.5m@ 8.5% Zn
47800N ZG54 6.0m to 22.0m l6.0m @ 13.7% Zn
47750N ZG18l !.Sm to 20.0m l8.5m @ 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.lm to 88.0m 89m@ 4.5% Zn
48000N ZG107 l23.95m to 139. 1m 15. 15m @ 10.4% Zn
and l54.55m to l62.9m 8.35m@ 13.9% Zn.

8.5% Pb
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.
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9. EXPLORATION ACTIVITIES FOR THE PERIOD ]/3/93 TO 28/2/94

9.1 Exploration Philosophy

CRAE's principal commodity of interest in the Zeehan area is Zn. Ordovician Gordon
Limestone is prospective for carbonate-hosted Zn-Pb, and secondary deposits derived from
the decomposition of the carbonate. During 1994, these styles of mineralisation dominated
the exploration focus and will continue to do so during 1995.

9.2 Grieves Prospect

9.2.1 Inrroduction

Grieves prospect is 12km S of Zeehan, adjacent to the Zeehan-Srrahan road (Plan
Tv761). The prospect sits in a synform of Gordon Limestone. Quaternary gravels
obscure the limestone, which has eroded to form the Badger River valley between
ridges of Moina Sandstone and Crotty Quartzite.

Grieves was selected based on highly anomalous open-file wacker and costean
geochemisrry suggesting potential for sufficient Zn accumulations to justify
CRAE's interest. Air-core drilling intersected significant grades and thicknesses of
Zn mineralisation in near-surface unconsolidated pugs, justifying additional
investigation.

During the period, reverse-circulation air-core drilling rraverses were completed in
an effort to delineate the extent of secondary near-surface mineralisation. Diamond
drilling tentatively probed beneath the surficial mineralisation. Additional
mineralogical srudies were completed, and a "back of the envelope" economic study
was made. At a wider scale. wacker bedrock sampling was completed along strike
from the main prospect area, and orientation peat sampling was trialled along
sections with known mineralisation.

9.2.2 Geology

Grieves prospect is hosted in Ordovician Gordon Limestone. Conformably
underlying the limestone is Ordovician Moina Sandstone. Crotty Quartzite, of
Silurian age, conformably overlies the limestone. At Grieves the Gordon
Limestone is approximately 600m thick. The sequence was folded during the
Devonian Tabberaberan Orogeny to produce an open NNW-plunging synform.
Measured dips at Grieves are generally between 45deg and 55deg.

Srratigraphy of the Gordon Limestone in the Grieves area can be subdivided into
several units based on sedimentological and alteration characteristics, determined
using srratigraphic hole ZG 1007, and shallow prospect diamond holes. The
srratigraphy is:-



Above the clays is a srratabound zone of moderate [Q torally siderite altered
carbonate up to 25m thick, intermixed with varying proportions of carbonate sand,
worn carbonate fragments and clay. The siderite altered carbonate may be massive
and grey to honeycombed and yellow. Relict primary sedimentary features are
almost always destroyed, although rarely some oolites or skeletal material may
remain. This zone probably overprints the primary srratigraphic elements (i.e. not
stratifonn).

The origin of the stratabound clays is unclear. Planar banding parallel to bedding in
the limestone and sandstone is preserved in the clay zone. This rules out the
possibility of the clays being Tertiary/Quaternary karst infill. Further, cherty and
sandy layers of Moina Sandstone transition are interbedded with the clay toward the
base, indicating contemporaneous deposition. The clays appear undefonned,
which would suggest that they have been lithified, but now rehydrated. The
underlying Moina Sandstone is an aquifer, evidenced by high water flows from the
contact during drilling, and would provide access to the clays for rehydration.

What was the precursor to the stratabound clays? Multi-element chemistry and
mineralogy suggests a carbonaceous and sulphidic shale. A further point is the
bizarre Zn-clay mineralogy. If we are looking at deep weathering, the Zn-clays
may be a supergene development from a more conventional sulphide body at depth.
If this is so, it is critical to intersect this unit below the zone of rehydration/leaching
to detenninewhether the gossanous and carbonaceous bands contain appreciable
sulphide mineralisation.

Below the base of the limestone is massive white to light grey quanzite of the
Moina Sandstone. Above the Moina Sandstone is a mixed zone up to 4m thick of
unconsolidated to poorly lithified sands and silts, also considered to belong to the
Moina Sandstone. In the Zeehan area there are marked variations in the thickness
of the Ordovician clastics (Owen Conglomerate and Moina Sandstone) that do not
carry through into the Gordon Limestone. This suggests basin-bounding
structures were active in the early Ordovician. Basin reconstruction has not been
anempted, but from the published 1:50000 Zeehan map the main controls are
WNW-striking features such as the Firewood Siding Fault, Balstrup Fault and
Professor Range Fault. Irish-type exploration models regard carbonates adjacent to
the down-thrown side of these structures to be highly prospective.

Overlying the Ordovician clastics is a sequence of clays up to 40m thick. The clay
zone can be internally sub-divided into grey clays, locally containing sandy beds
(lowermost), yellow-red-brown ferruginous and almost gossanous clays (middle),
and upper dark grey to black carbonaceous and locally sulphidic clays. The
sulphidic and carbonaceous sections host significant Zn mineralisation.

6

-bottom

-topdolomite
carbonaceous siltstone
undifferentiated limestones
oolitic carbonate
siderite zone
carbonaceous, sulphidic clays
ferruginous clays
grey silty clays
siltstones (Moina transition)
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The siderite alteration is more widespread than the Zn mineralisation, flagging it as
a useful indi<:ator of proximity to mineralisation. If the stratabound clay is deep
weathered sulphidic shale, perhaps the siderite is a more extensive alteration cap,
preserved from weathering by its low primary porosity and permeability.

Occupying a similar position to the stratabound ankerite altered carbonate is an
irregular but highly distinctive oolitic carbonate up to 25m thick. This unit, where
present, is always within or immediately adjacent to the altered/mineralised zones,
however its disnibution is highly variable, and is often absent entirely. It is unclear
whether the oolitic unit is preferentially replaced by the alteration assemblage, or is
acting as an impervious buffer. In the stratigraphic hole, coarse grainstone is
present in place of the oolitic unit. These units indicate a similar environment of
deposition (shoal sequence).

The main body of limestone above this shoal sequence, comprising about 350m, is
presently undivided, although distinctive units are recognisable. The bulk of the
interval is calcareous mudstone to fine grainstone, wispy to planar banded
depending on amount of bioturbation and winnowing by wave action. More
distinctive sub-units include rudite beds comprised of large coral and
stromatoporoid fragments, and clean micritic units locally displaying birdseye
texture.

Additional deep drilling in the Zeehan area may allow further sub-division of this
section of stratigraphy.

In the upper part of the Gordon Limestone, a 20m to 50m thick dark grey
carbonaceous and calcareolls siltstone is recognised.

Uppermost is a 150m thick dolomite with common secondary porosity. Clay bands
are present at the Gordon Limestone - Crotty Quartzite contact. The contact may be
gradational.

Carbonate geologists from ET & I, CRAE's research group, have inspected the
stratigraphic hole, and assisted with sub-unit division. In addition ET & I pursued
a number of studies aimed at detennining burial, fluid migration and
alteration/mineralisation histories of the Gordon Limestone. Their reports are
included (Appendix I).

A locally major fault, Grieves Fault, cuts the Moina Sandstone and Gordon
Limestone. Mineralisation at the Moina Sandstone - Gordon Limestone contact
appears to be offset by the fault, and no mineralisation has been detected in the fault
itself. The structure therefore is interpreted to disrupt a pre-existing deposit. If the
fault is Devonian, this implies the mineralisation at Grieves is pre-Tabberaberan.
The fault shows an apparent horizontal displacement of 200m, and a long-section of
mineralisation suggests apparent vertical movement of about 150m.

Erosion has reduced the limestone to rare outcrops in Quaternary gravel-covered
valleys between ridges of sandstone and quartzite. Gravels may be up to 5m thick.
In-situ weathering has further degraded the limestone to a black decarbonated clay.
This weathering surface is variable in depth but may locally reach 30m, averaging 3­
10m. Clays are preferentially developed over altered or mineralised carbonate, and
are virtually absent over fresh limestone.



Cross sections berween 47000N and 47200N for the Middle Zone showing
geology and Zn-Fe analyses are plotted on Plans Tv901 to Tv905.

Cross sections berween 47300N and 48400N for the Moina Sandstone - Gordon
Limestone contact showing geology and Zn-Fe analyses are plotted on Plans Tv906
to Tv928, and a summary section through 48000N is shown in Figure I.

Alliocateable hole collars were surveyed by theodelite, tied to Main Roads survey
mark BM6372. Drill-hole locations are shown on Plan Tv712. Collar information
and down-hole logs and assays are tabulated in Appendices 2 and 3.

These results extend known limits to mineralisation at the lower limestone ­
sandstone contact a funher 50m S. Known strike length is now 550m. Diamond
hole ZG358 drilled on the same section in December 1993 intersected intense Fe­
Mn alteration berween 91.5m and 117.45m, but Zn analyses did not exceed
1200ppm.

8

3.7% Pb
1.0% Pb

14.2% Zn
2.0% Zn

4.8m @
8.0m @

Middle portion of the limestone:
Air-core drilling at 10m spacing around 47 lOON in the middle section of the
limestone where hole ZG36 in early 1993 intersected 6.2m @ 5.4% Zn returned
best values of:-
ZG374 O.Om to 4.8mEOH
ZG395 4.0m to 12.0m

The mineralised carbonate here is not decomposed and is usually too indurated to be
effectively drilled by the air-core rig. Strike length of mineralisation at this position
is unlikely to exceed 100m. Depth extent is untested, but it is plausible that this
zone is correlatable with the intersection in stratigraphic hole ZG 1007, 600m away.
This gives a plunge to the mineralisation of 20deg to 30deg, equivalent to the
interpreted plunge on Lower Zone mineralisation, discussed below.

A toral of 35 holes for a toral merreage of 312m were completed by Wallis Drilling
Pty. Ltd. of Western Australia in February 1994 targetting the S end of the basal
limestone anomaly, and the middle ponion of the limestone on section 47 lOON
(ZG366 to ZG400). Analyses were not available for inclusion in the 1994 repon.

'Y (\, ') ~\ < -:;o V .....;,. \.., .....00.- _4.-

Moina Sandstone - Gordon Limestone contact:
Additional 10m-spaced air-core drilling at Grieves on line 47700N retumed:-
ZG368 2.0m to 12.1mEOH 10.lm @ 12.9% Zn 2.6% Pb
ZG370 2.5m to 14.0m l1.5m @ 6.0% Zn
and 20.0m to 32.0m 12.0m @ 5.7% Zn
ZG371 18.0m to 30.5mEOH 12.5m @ 2.9% Zn
ZG372 28.0m to 34.0m 6.0m @ 3.5% Zn

Air-core Drillin~

Cuttings were collected at 2m intervals, with a wet 1-2kg sample "snatched" by
hand for analysis. Samples were assayed at Analabs Burnie by AAS (aqua regia­
perchloric acid digest) for Ag-Cu-Pb-Zn-Fe-Mn. Numerous samples were over­
range for this method, and were subsequently redetermined by AAS (aqua regia­
perch10ric acid-hydroflouric acid digest). Samples exceeding 1% Zn were analysed
for S by leco furnace.

9.2.3
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GRIEVES PROSPEGT - GROSS SECTION 48,OOON
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8m@3.9%Zn

26m@2.0%Zn

59.7m@
4.0% Zn

ZG107 ZG363 153 149

15.1m @10.4% Zn
&8.3m @13.9% Zn

- -~-~

" Surficial gravels
>

D Surficial decomposed
/

carbonate (black pug).
17.8m @2.9% Zn D Crotty Quartzite

Ed Dolomitew ..
z

D0 LimestoneI-en
w •~ Siderite alteration

Scm -I ....J w
14 0z Oxidised stratabound clays0 ""Cl <:)a:

0 Unweathered stratabound ~

4.8m @1.8% Zn Y=1 C!)
clays (possible sulphide l~

0 H 200 carbonaceous shale?)
I I nmetres Moina Sandstone
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9.2.4 Diamond Drilling

During the period, two diamond holes [otaJling 201.5m resting the lower contact
were completed on section 48200N (ZG364 and ZG365), and analyses for ZG359
to ZG365 were received.

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

/

ZG363
ZG364
ZG365

ZG362

Intervals exceeding 1% Zn for results recieved during the period are:-
47800N ZG359 52.7m to 63.5m 10.8m @ 4.0% Zn
47800N ZG360 71.1mt074.8m 3.7m @ 2.3%Zn
47900N ZG361 46.4m to 54.5m 8.lm @ 2.4% Zn

and 78.6m to 85.4m 6.8m @ 2.0% Zn
I8.Im to 54.0m 35.9m @ 2.8% Zn

and 78.4m to 86.0m 7.6m @ 3.6% Zn
41.3m to 101.0m 59.7m @ 4.0% Zn
54.0m to 65.2m II.2m @ 3.5% Zn
79.lm to 88.0m 8.9m @ 4.5% Zn

48000N
48200N
48200N

48000N

Core was halved and sampled to lithological/alteration boundaries at nominal 5m
intervals in suspected barren zones, closing down to I-2m intervals in altered
sections. Poor recovery zones were sampled between drillers core blocks.
Samples were assayed at Analabs Penh by ICP-OES (aqua regia-perchloric acid­
hydroflouric acid digest) for Ag-Al-As-Ba-Ca-Cu-Fe-K-Mg-Mn-Pb-Zn. Samples
over-range for this method were subsequently redetermined by AAS (aqua regia­
perchloric acid-hydroflouric acid digest). Samples exceeding 0.5% Zn were also
analysed for S by leco furnace.

All diamond holes passed through a generally similar sequence of fresh limestone,
followed by an altered zone of sideritic material, then plastic clays, before
terminating in massive quartz sandstone. Some holes have intersected a distinctive
oolitic carbonate unit. This unit, where present, is always within or immediately
adjacent to the altered/mineralised zones, however its distribution is highly variable,
and is ofren absent entirely. It is unclear whether the oolitic unit is preferentially
replaced by the alteration assemblage, or is acting as an impervious buffer.

There was some initial concern that diamond drilling beneath highly mineralised air­
core holes such as on sections 47800N and 48200N failed to intersect similar
values, raising the spectre of surface enrichment. A long section showing Zn grade
x thickness clearly demonstrates the mineralisation plunges across the plane of
siderite alteration at 20deg to 30deg to grid N (Figure 2). Drilling to depth beneath
surficial anomalies may therefore bias against making intersections of substantial
grade and thickness. Conversely, section 48000N was poorly mineralised at
surface, but shows strong Zn mineralisation at depth. It can also be seen on the
long section that Grieves Fault displaces, and therefore post-dares, the
mineralisation.
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9.2.6 Air-core Bottom-of-Hole Sampling

9.2.5 Resampling of EZ Diamond Drill Holes

To complement the logging program, lithological discrimination was attempted
using multi-element geochemistry. The following classifIcations were made:-

>10% Fe
>20% Ca <4% Mg
>12%Ca >4%Mg
12-20% Ca <4% Mg

<12% Ca >4% Al
<12% Ca <4% Al

- siderite
- limestone
- dolomite
- impure carbonate
- pelite (siltstone)
- sandstone

Samples were logged by Tim Moody, seconded from CRAE Mount Isa. Moody's
report, sample descriptions and assays are presented in Appendix 6. His work
shows a complex pattern of variably altered limestones and dolomites (Plan
Tv869).

Where possible, a sample of the formation at the bottom of each air-core hole was
collected for description and multi-element analysis. Two samples of
approximately 50g each were collected for description and analysis. Samples were
assayed at Analabs Perth by ICP-OES (aqua regia-perchloric-hydroflouric acid
digest) for Ag-Al-As-Ba-Ca-Cu-Fe-K-Mg-Mn-Pb-Zn. For samples with over
0.5% Zn, S was determined by Leco furnace.

All altered and mineralised sections from Grieves drillholes were relogged by Tim
Moody, seconded from CRAE Mount Isa. Any altered, mineralised or clay zones
nm previously sampled by EZ were resampled (Appendix 5).

Best results in previously unsampled zones include ( >1% Zn):-
48250N ZG 1013 105.5m to 119.0m 13.5m @ 3.3% Zn
48400N ZG1015 110.8m to 112.7m 1.9m @ 1.5% Zn

and 121.7mto125.6m 3.9m @ l.1%Zn

Drillhole collar infromation is listed in Appendix 2. Drill logs for holes ZG364 and
ZG365, and assays for ZG359 to ZG365 are reported in Appendix 4. Drill-hole
locations are shown on Plan Tv712. Cross sections between 47300N and 48400N
for the Moina Sandstone - Gordon Limestone contact showing geology and Zn-Fe
analyses are plotted on Plans Tv906 to Tv928, and a summary section through
48000N is shown in Figure I. Long sections Nand S of Grieves fault showing
hole pierce-points are plotted as Plans Tv718 and Tv719.

There is circumsrantial evidence to suggest a low-angle syn-sedimentary fault may
be controlling this plunge direction. A weak cleavage is visible in oolitic carbonate
outcrops within the old workings and in underlying Moina Sandstone that has a
similar orientation to the suggested plunge of the stratabound mineralisation.
Carbonate breccias have also been identified in spoil at the old workings, perhaps
adjacent to the surface position of the postulated fault. Oolitic carbonate is often
absent or thin away from the better mineralised areas, suggesting a mineralising syn­
sedimentary fault was also controlling the local depositional environment.
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Scatterplots of Ca% vs Mg%, Ca% vs Al% and AI% vs K% with the lithological
subdivisions are shown in Appendix 6 together with a statistical summary of the
geochemistry of each lithological group for all CRAE air-core holes in the Zeehan
area.

Results show this simple discriminant function effectively identifies the major
lithologies and alteration rrends within the limestone throughout the Zeehan area.

9.2.7 Mineralogical Studies

XRD: Twenty samples of air-core and diamond core pulps with high levels
of Zn were submitted to Amdel for quantitative XRD to determine proportions of
sphalerite, Zn clay and Zn-Fe-Mn carbonate. It was hoped this orientation work
would allow mineralogy to be predicted from geochemical signatures.

Quantitative XRD for air-core and diamond core pulps with high levels of Zn show
three mineralisation groups. Type 1 is the surficial clays and decomposed
carbonate, characterised by Zn mineralogy of 90% to 100% sphalerite. Type 2, the
srratabound siderite zone, contains variable proponions of zincian siderite and
sphalerite. Average sphalerite proponion of the Zn phases is estimated to be 30%.
Type 3 is the stratabound clay. Sphalerite and Zn-clay are the dominant Zn
minerals, present in the proportion 35% : 60%.

The above results are very approximate as calculated proportions depend on the
relative partitioning of S between Zn and Fe. The above results are calculated
assuming S partitions to the metals in proportion to their abundance. Using this
relationship it is possible to calculate sphalerite abundance for all geochemical
analyses without resorting to the expensive XRD.

Zinc mineralogy for two other ore types, Type 4 (middle zone) and Type 5 (upper
zone) were also calculated from geochemical analyses. Type 4 mineralisation is a
siderite - sphalerite mix in the proportion 60% sid: 40% sph. Type 5 is exclusively
sphalerite, with excess S going to pyrite,

Table I shows the ore types, Zn-Fe-S analyses, and calculated Zn mineralogies.
Results of the XRD studies together with calculated Zn-as-sphalerite percentages
for the different ore types are presented in Appendix 7.

Petrology: Paul Ashley of University of New England studied a number of core
samples to determine alteration characteristics and paragenesis (Appendix 8). He
concluded four alteration/mineralisation phases were present. Earliest was
pervasive dolomitisation, followed by siderite alteration that inrroduced Fe-Mn-Zn.
Sulphur was added at stage three, which partly replaced metal carbonates with metal
sulphides. Finally, late-stage sparry carbonate filled fractures and voids.

This cute picture must be tempered with cruelty of reality. Samples came from
different prospects with possibly widely different mineralisation mechanisms (i.e.
Ordovician v's Devonian). The four events may not actually occur at each
carbonate-hosted Zn prospect in the Zeehan area. None-the-Iess, individual sample
observations are extremely valuable. At Grieves there does appear to be a
paragenetic sequence of early zincian siderite overprinted by sulphidation and
possibly later ferroan dolomite. Additional work is required.
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9.2.8 Resource Estimation

Simple length x width x depth calculations on the known extent of mineralisation
show that the resource at Grieves defined by current drilling is insufficient for a
CRA deposit. Consequently, no resource estimate has been calculated.

Simple statistical analysis of all Grieves air-core and diamond assays show that for
a cut-off grade of 1% Zn the mean grade is 4.0% Zn. Raising the cut-off grade to
2% increases the mean grade to 6.1 % Zn for a decrease in total contained Zn of
15%.

9.2.9 Economic Studies

During the year, CRA Resource and Processing Developments completed a "back
of the envelope" study on the size-grade-metallurgy requirements of a carbonate­
hosted Zn deposit at Zeehan to satisfy CRA 's investment hurdles.

The study concluded that for a viable swficial day resource approximately 6Mt to
8Mt at 4% Zn (assume 90% Zn as sphalerite) is required.

The siderite and stratabound clay zones are unlikely to economic as it does not
appear possible to produce a marketable Zn concentrate.

A hypothetical primary Zn sulphide resource would need to be of the order of lOMt
@ 10% Zn. For a head grade of 8% Zn, the resource would need to be 16Mt.
Transpon options on the west coast were also studied. Surprisingly, the existing
road and rail networks are not particularly cost-effective. For a large operation
desired by CRAE, the preferred transport option could be establishing a pon
outside Macquarie Heads.

Reports on economic studies are presented in Appendix 9.

9.2.10 Magnetic susceptibility measurements

Magnetic susceptibility was measured at Im intervals on all CRAE diamond drill
holes at Grieves, and composited to assay sample boundaries (Appendix 10).

Siderite alteration shows a definite magnetic response some five times greater than
the magnetically quiet limestone. The siderite zones averaged 50 x 10-5, against a
background of lOx 10-5 in unaltered limestone,

This result offers some opponuniry for large siderite alteration zones to be detected
by non-intrusive exploration methods,
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9.2.11 Wacker Bedrock Sampling

Fifty-seven wacker samples were collected at 200m x 25m spacing over the Moina
Sandstone - Gordon Limestone contact in an effort to identify any siderite alteration
and associated Zn mineralisation extending away from the known Grieves deposit
(Appendix II). Samples were assayed at Analabs Burnie by AAS (aqua regia­
perchloric acid digest) for Ag-As-Cu-Pb-Zn-Fe-Mn. Sampling was effective but
very slow and high coSt, calculated to be about $20/m. Geochemical plans of
combined air-core and wacker bedrock sampling for Zn-Pb-Fe-Mn-As covering the
Rose Valley to Professor Range area are included (Plans Tv878 to Tv882).

Elevated Fe-Zn-As was detected on lines 46900E and 467ooE. Peak values of
2807 ppm Zn, 10.9% Fe, 490 ppm Mn and 190 ppm As were recorded.

9.2.12 Orientation Peat Sampling

Thirty-six samples of decomposed organic material were collected along sections
48200N, 47800N and 47700N to determine whether metals hydromorphically
dispersed from the underlying mineralisation were being absorbed by organic
compounds in the peat layer.

Orientation lines were chosen to coincide with areas of known sub-cropping
mineralisation that was well defined by wacker and air-core sampling.

Figure 3 shows the sampling profile for 48200N. A weak single-point Zn anomaly
of 110 ppm was recorded over highly mineralised bedrock (Appendix 12). Other
samples were not anomalous on this line. Elevated values on lines 47700N and
47800N are interpreted to reflect the lack of gravels at those sites, so that the peat is
directly in contact with sub-cropping mineralisation.

Results show peat sampling does not reliably detect known mineralisation at
Grieves. The technique should therefore not be adopted as a routine fIrst-pass
sampling tool.

9.2.13 Reprocessing of Amoco gravity survevs

Gravity data collected throughout the Badger River area by Amoco, and regional
BMR stations were compiled ready for re-interpretation. The aim of the study was
to determine whether detailed gravity could directly detect sulphide mineralisation or
an associated high-density siderite alteration halo. Compiled raw data was sent to
Dr David Leaman.

At the time of writing, work was incomplete. Modelling of observed and
theoretical results suggest a large deposit (20Mt of dense material) may be weakly
discemable under favourable conditions. Dr Leaman's initial response to the data,
and modelling results, are appended (Appendix 13).
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9.3 Zinc Mineralisation in the Gordon Limestone

CRAE's exploration and research activities directed at locating carbonate-hosted Zn-Pb
mineralisation within Gordon Limestone at Zeehan 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 close of a major
period of tectonic activity that produced the metal-rich Mount Read Volcanics. During and
irnrnediately 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 Linaestone 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 srratigraphic interval in which they are hosted (Figure 4):-
- stratabound at the lower limestone-sandstone contan
- stratabound at the upper limestone-quanzite 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 at the lower limestone-sandstone contact
Mineralisation at Grieves and Mariposa falls into this category. Alteration 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 tum 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 is both visually and geochemically
distinct. This halo, characterised by vuggy, broken or massive recrystallised Fe-carbonate
and Fe-rich clays, may extend laterally hundreds of metres beyond the main Zn
mineralisation, and thus presents a considerably larger target than the mineralised core.
Lateral alteration geochemistry is reflected 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 minor to moderate amounts of
sphalerite in the clay zone. It is nOl 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 or Reocin.

Stratabound at the upper limestone-quartzite contact
Low-grade but widely anomalous zones from Firewood Siding, Grieves, Professor Range,
Sunny Comer, 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 quanzite 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 dolom.ite, 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 Quanzite. 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 mineralised middle sub-unit is equidistant from the upper and lower contacts, although
facies variations 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 very little
indication of proximity to mineralisation as there is virtually no alteration outside the breccia
zone itself.

Mineralogy at Grieves is a mixrure of zincian siderite and sphalerite. Oceana is dominated
by galena with subordinate (7) sphalerite. There is also intense siderite alteration at Oceana,
presumably containing Zn7

Zinc grades at both prospects are high, locally forming massive sulphide.
There has been insufficient work completed at Grieves middle zone to suggest any
cona-olling mechanisms.
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Structurally controlled discordant mineralisation
Most mineralisation in the Zeehan area is structurally controlled. Mineralisation at the
historic Mariposa mine, and at Myrtle belong to this type. Possibly some of the
mineralisation at Oceana is also structurally controlled.

Srructurally controlled mineralisation may occur at any stratigraphic level. It appears to be
late-stage filling of brinle 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 is small, although the presence of discordant mineralisation may indicate a
nearby stratabound source. Late-strage srructurally 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 +D.l % Zn in the clay layer are regionally extensive, indicating
substantial dispersions from the primary zone. Clay thickness and Zn grade may be useful
vectors toward primary zones. Geochemically inert peat and gravels up to Sm thick
obscure the clays and limestone over virtually the entire trace of the Gordon Limestone.

Zinc ore mineralogy is dominantly to exclusively sphalerite.

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 themselves. Their
main attraction is their usefulness as an indicator of the underlying primary mineralisation.
If a large primary deposit suitable to CRAE's requirements can be identified, then the
surficial deposits would possibly be an easy way to generate shOrt-term cash-flow whilst
the major deposit was being developed.
Zinc-rich clay deposits overlying primary carbonate mineralisation have been described at
Tynagh and Silvermines.
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10. ENVIRONMENT AND REHABILITATION

The past two years have seen a substantial amount of exploration work completed in a relatively
small area. A total of 400 air-core and diamond holes have been drilled in an area nm much
greater than 1sqkrn.

Dwing the period under review, the only activities impacting on the environment were the
drilling of two diamond holes from the same site using a skid-mounted Longyear 38, towed by
an excavator. 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 to a minimum, and were positioned where possible to take
advantage of naturally finn, gravelly areas. No fonnal tracks were constructed. All access
tracks were progressively rehabilitated by filling in ruts, breaking in windrows and re­
establishing drainage. Currently no seeding or fenilising has been done. It is expected that
parts of these tracks will take several seasons to regenerate.

Minimal preparation was completed on diamond drill sites. No vegetation was cleared as often
this was the only firm working surface. Sumps were dug to contain drill cuttings, although
due to the flat topography and high water table (often at-surface) they were often marginally
effective. Sumps were refilled 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 pennanently
effective.

All drill cuttings from the air-core program were bagged to enable the samples to be easily
returned to the holes or removed from site. This was completed during the year. Bags used are
photo-degradable, and will rapidly break down in disposal sites.

Wacker sampling did nm leave any significant visual impact on the ground.
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1. SUMMARY

The mineralisation of interest is a zinc rich, hydrocarbon replacement
type, stratabound within the Ordovician Gordon Limestone. In drill core
it appears to be crosscutting but not obviously related to structure. It is
regional in extent occurring beyond the Zeehan District.

The mineralisation at the base of the Gordon Limestone is not syngenetic
and is irregular in its distribution. Where seen in CRAE drill core it is
heavily weathered and the true nature of the primary mineralisation is not
yet apparent. Primary sulphide mineralisation was seen in core from the
upper part of the limestone and in rock specimens and drill core from the
Oceana Mine. It clearly replaces the rock matrix and is associated with
bitumen.

The zinc rich siderite in the basal mineralised zone is very atypical of
carbonate hosted lead-zinc deposits. This style of mineralisation may
therefore be unique and existing exploration models should be applied
with caution. Siderite is a common gangue of the vein type lead/silver
mineralisation of the Zeehan district and veins of this type extend up into
the Upper Devonian.

The associated black, zinc rich, muds may be largely secondary in origin.
We think that they are a residue of decalcification of the limestone due to

acid leaching within the present weathering profile. They are not present
in the only available deep drill intersection. If derived from a strongly
mineralised area they could constitute an ore.

Previous mining in the Zeehan District was almost exclusively for lead
and silver. Most came from vein systems in the Proterozoic and Early
Cambrian with only a minor production recorded from the Gordon
Limestone. The zinc-rich mineralisation in the Gordon Limestone would
not have been of interest to the early miners. Given the poor outcrop of
the Gordon Limestone throughout western Tasmania it is probable that a
significant zinc-rich mineralisation would have been overlooked.

Exploration results to date indicate that minor mineralisation within the
Gordon Limestone is widespread. Major accumulations of metal require
some further control. This may be provided by early structures which
controlled sediment deposition, facies distribution and fluid flow. Large
variations in thickness of the basal clastic units can be inferred from the
geological map and may have provided a focus for major ore deposition.
Ore deposition overlying pinch-outs would be expected to extend
upwards through a significant thickness of the Gordon Limestone, and
could provide a major deposit of sulphides.
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The sryle of mineralisarion is similar to lead-zinc deposits in undeformed
basins. The burial history shows that the Gordon Limestone was driven
through peak oil generation and fluid drive in the Devonian, prior to the
Tabberabberan Orogeny and granite emplacement. The mineralisation is
therefore likely to be related to early structures and independent of
structures produced by the orogeny. The mineralisation will have been
deformed with its host unit during the Tabberabberan Orogeny and its
present attitude will bear little relation to its original orientation.

Because of this later structuring and poor outcrop. it will be difficult to
explore the Zeehan area for major deposits. Once the present program of
drilling known occurrences is completed we will need to develop some
means of targeting more favourable areas for testing. Possible target
concepts are:-

I) Basal clastic pinchouts related to early structure.

2) Areas of karsting below the Crotty Quartzite.

3) Zones of concentrated vein mineralisation in the overlying Siluro­
Devonian

4) Zones of zinc-rich black mud in modern karst on the upper or
lower contacts of the Gordon Limestone.

5) Early, pre-Tabberabberan, domal structures or listric roll-overs.

Of these 1 and 4 appear to be the easiest to find.

Topographic features suggest and drilling confirms that major amounts of
ground water are circulating through the sandstone aquifers above and
below the Gordon Limestone. In other parts of Tasmania major cave
systems are developed in the limestone. Similar cave systems may be
anticipated in the Zeehan district and there are records of miners being
drowned through mine water break out. Ground water is likely to be a
major impediment to mining in the district.



3. RECOMMENDATlONS

5) Deeper drill testing is required at existing prospects.

4) A major deposit of zinc may be present.

3) Mineralisation is regional in extent and untested.
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6) Monitor tenement status in the Mole Creek, Florentine Valley
and the Mackintosh-Huskisson Rivers areas.

5) Test outcrop areas of the Gordon Limestone elsewhere in
Tasmania for zinc rich ores.

4) Carry out a detailed analysis of the Zeehan Sub-basin to
determine pre-Tabberabberan structure and facies control.

7) Perform water now tests in all exploration holes to quantify
water problems.

2) Concentrate current exploration techniques on the areas of
pinch-out of the basal clastics.

1) Test known occurrences with deeper drilJ holes to investigate the
basal zone below surficial alteration.

3) Test the Gordon Limestone, by deep drilling, in the zone of vein
deposits in the Siluro-Devonian north of the Balstrup Fault near
Zeehan.

6) A more regional approach is now required to locate the most
prospective ground.

I) A previously unknown style of mineralisation has been found at
the base of the Gordon Limestone near Zeehan.

2) The primary nature and ultimate potential of this mineralisation
is unknown.

2. CONCLUSIONS
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4. OBSERVATIONS AND DISCUSSION

The mineralisation in the Gordon Limestone in the Zeehan area is a zinc
rich, carbonate hosted strata-bound type occurring within the Ordovician
Gordon Limestone. In drill core it appears to be crosscutting although it is
not obviously related to fault structures or veins. Occurrences at Oceana,
in the Zeehan area (plan Tc 225) and Bubs Hill, between Queenstown and
the Florentine Valley, have been compared to Irish type and MVT
deposits respectively.

Deposits of this type normally develop during diagenesis and catagenesis
of carbonate basins and have no relationship to later deformation and
granite intrusion. The distribution of these deposits is frequently related
to basin forming structures, pinch out of basal aquifers or karsting
developed during or shortly after deposition. Mineralisation frequently is
associated in time with hydrocarbon generation and migration and, like
hydrocarbons, occurs in early porosity traps of various kinds.

The Gordon Limestone has generated and reservoired hydrocarbons and
these hydrocarbons have been destroyed by over maturation and/or
penetration of ground waters to leave abundant bitumen residues. In drill
core, where fresh and unweathered, some sphalerite was observed to be
intimately associated with bitumen.

Mineralisation is not restricted to the organic rich rocks at the base of the
limestone but also occurs near the top and also at various intervals
throughout it. At the largest known deposit, Oceana, the mineralisation
occurs in a fossiliferous calcirudite in about the middle of the formation.
Brecciation and dolomitisation of the limestone is associated with the
mineralisation at the base of the limestone and this mineralisation is
concentrated on the interface between calcite and dolomite.

The mineralisation in the basal part of the limestone is unusual in that a
large percentage of the zinc is in non-sulphide minerals, either zinc rich
siderite or chloritic clays.

In drill core the Gordon Limestone is dominantly carbonaceous, nodular
lime mudstone with minor oolitic and fossiliferous fine to coarse grained
calcarenite. Significant zones of early diagenetic dolomite are present at
the top of the limestone in the Grieves siding area. These are not
associated with mineralisation. High amplitude stylolites are abundant
and indicate removal of a large percentage of the carbonate due to
pressure solution. Cross cutting calcite and dolomite veins of several
generations, and open fractures filled with bitumen, are abundant.
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The Gordon Limestone is sandwiched between two major sandstone units
which are at present shallow aquifers, the underlying Ordovician Moina
Sandstone and the overlying Silurian Crotty Quartzite. The Moina
Sandstone in outcrop contains abundant tubular trace fossi Is and in drill
core is light grey indicative of reducing conditions. It has a porosity and
permeability varying from intergranular and high to low where porosity is
occluded by secondary silicification. In the footwall of the Grieves
mineralisation porosity and penneability is very high, the unit acting as
an artesian aquifer when penetrated by drilling. At greater depth in the
mines department hole the Moina Sandstone is siliceous and tight but the
basal dolomitised zone of the limestone is porous and penneable.

The Gordon Limestone in the Zeehan area is generally steeply dipping,
ranging from 50 degrees to vertical in the areas visited. Three post
depositional phases of deformation can be identified.

1) Late Devonian to Early Carboniferous associated with the
Tabberabberan Orogeny and granite intrusion. This event led to
basin inversion on northwest trending structures which truncated
the eastern margin of the preserved sub-basin. Fold axes in the
Siluro-Devonian sequence also follow this trend. This event
possibly caused inversion of pre-existing basin defining structures.
Regional mapping of facies trends and thickness variations in the
Ordovician basal clastics would identify these early structures. It is
these that are most likely to have controlled mineralisation.

2) Post Pennian and possibly post Jurassic thrusting from north to
south. These thrusts divide the area into east west slices emplacing
older over younger rocks. Faults of this series appear to have
faulted out the Gordon Limestone near Zeehan town,
immediately south of Oceana Mine and at the north end of the
Professor Range, north of the Grieves Siding mineralisation.

3) Very recent rifting on northwest to southeast trending faults
which have controlled deposition of Tertiary and recent sediments
in Maquarie Harbour and uplift of beach terraces on the west flank
of Mount Sorrel. Other faults in the Zeehan district such as the
northwest trending fault which appears to truncate the glacial
moraine in the Henty River valley were also probably reactivated
very recently.

The structuring appears to be post mineralisation and greatly complicates
the search for ore in the Gordon Limestone.

The Gordon Limestone as a whole has been extensively dissolved by acid
ground water and underlies a series of valleys floored by peat. The peat



The basal Ordovician clastics and aquifer system, which comprises the
Owen Conglomerate and the overlying Moina Sandstone, are very
variable in thickness in the Zeehan area and appear to be locally absent at
Mariposa. The Silurian Crotty Quartzite everywhere overlies the
Ordovician Gordon Limestone in the Zeehan area but regional
relationships indicate a significant time break between the two units.
Disconformity would allow the potential for palaeokarst development at
the top of the Gordon Limestone.

overlies bleached siliceous scree material derived from the flanking
sandstones. The scree overlies black mud derived from the underlying
limestone by decalcification. As a result the formation outcrops
exceedingly poorly and any zinc mineralisation is not likely to outcrop.
Decalcification of the lower part of the limestone has occurred due to
present day acid ground water flowing through the underlying sandstone
aquifer. This has converted the lower part of the limestone to a residue of
black mud which extends to the greatest depth of CRAE drilling. Similar
conditions are present at the top contact in the Mines Department hole,
but the clays are not present at depth at the basal contact in this hole.

Potential controls on the zinc mineralisation are considered to be pinch
out of the underlying clastics on early structures or basement highs which
will mainly influence mineralisation at the base of the Gordon Limestone,
and palaeokarst which would provide a trap site for mineralisation higher
in the limestone. Particularly favourable locations for mineralisation can
be visualised where fluid systems originating in the basal aquifer have
broken through along early structures and allowed mineralisation to
extend through the full thickness of the Gordon Limestone.
Mineralisation in the Devonian Bell Shale north of the Balstrup Fault
indicates fluid escape to high levels of the stratigraphy. Porosity variation
within the Gordon Limestone, probably related to primary facies

The present ground waters are acid and reducing due to the presence of
an organic-rich peaty soil profile developed during post glacial times.
These waters are observed to be removing carbonate and iron in the
ferrous state leaving white bleached siliceous sandstone, but are not
oxidising sulphide. At Grieves there is frequently observed an oxidised
zone of variably abundant limonite associated with grey, yellow brown
and orange clay. This is clearly due to weathering but would not appear to
be forming under the present ground water conditions. This oxidised
zone is seen in the deepest hole drilled by CRAE and lies between two
zones of high zinc values. Some of the present distribution of zinc
therefore appears to be due to overprinting by recent and possibly older
weathering. The original unweathered lithological nature of the clay zone
hosting the mineralisation at Grieves is not known and deeper drilling in
the area of known mineralisation is needed to resolve its nature.
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distribution, may also provide zones for preferential fluid flow and
control mineralisation. The very poor outcrop in the Zeehan district does
not allow facies variations to be ascertained except by dril1ing.

5. BURIAL HISTORY

Plan Tc 226 presents the decompacted stratigraphic burial plot for the
Ordovician to Devonian sequences in the Zeehan Sub-basin (table I). In
the Zeehan area the preserved thickness of sediment to the top of the Bel1
Shale is nowhere near suffIcient to explain the level of thermal alteration
of organics and degree of pressure solution observed in the Gordon
Limestone. It is therefore indicated that there has been significant
removal of Devonian stratigraphic section as a result of the
Tabberabberan Orogeny. The preserved thickness of the Bell Shale at
Teepookana on the Strahan 1:50000 sheet and in the Eldon River area
near Queenstown is far greater than at Zeehan, while in the Spero Bay
area a younger Devonian section of carbonate and red bed clastics is
preserved in a fault outlier (Banks 1962). In the burial history plot the
additional thicknesses of the Spero Bay Group and the Bell Shale in the
Eldon River area have been added to the Zeehan data to approximate the
pre-deformation sedimentary history. Fol1owing discussion with the
author the thickness of 4000 metres for the Bell Shale in the Eldon River
area was calculated from outcrop data on the Lyel1 1:50000 Sheet (Calver
et. al. 1987)

The basin can be divided into three genetic phases:

l) Rift-Sag.
The Owen Conglomerate and Moina Sandstone are the infill of an
initial extensional rift phase and the Gordon Limestone is a
platform sequence deposited as a response to thermal subsidence.
The top of the Gordon Limestone is a paraconformity to
unconformity and a major sequence break.

2) Passive Margin.
The Eldon Group appears to represent a continental margin shelf
and slope wedge with progressive deepening with time. The burial
history plot shows that deposition of the Bel1 Shale was coincident
with a period of rapid subsidence of the basin which drove the
Gordon Limestone through peak oil generation and fluid drive.
Structures influencing sedimentation at this time are likely to have
provided trap sites for mineralisation. The basal units of the Spero
Group, the Clear Water Bay Sandstone and the Point Hibbs
Limestone, appear to represent the final filling prograde stage of
the passive margin basin coincident with cessation of extension.
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The top of the Point Hibbs Limestone is at least a paraconformity
and a major sequence break.
3) Foreland Basin.
The upper three formations of the Spero Group are coarse grained
red bed clastic units deposited as a response to the initial phases of
the Tabberabberan Orogeny. Deposition of similar deposits are
coincident in time throughout the continental platform basin
sequences in Australia and record a period of generally north to
south compressive stress. Uplift on the Little Henty and the
Balstrup reverse faults may have commenced during this time.

TABLE 1

ZEEHAN SUB-BASIN

DATA FOR BURIAL mSTORY MODEL from Blissett 1962, Banks 1962 and

calculated from outcrop data on published LyeJll:50000 sheet 1987 (Calver et al)

FORMAnON AGE TIDCKNESS CUM.

White Horse Beach Sandstone 365- 64 64

Red Reef Cliff Sandstone 67 131

Sanctuary Bay Sandstone -370 244 375

Point Hibbs Limestone 370 - 372 183 558

Clearwater Bay Sandstone 372 - 380 82 640

Bell Shale 380 - 390 4000 4640

Florence Quartzite 390 - 405 488 5128

Austral Creek Siltstone 405 - 415 213 5341

Keel Quartzite 415 - 420 61 5402

Amber Slate 420 - 430 244 5646

Crotty Quartzite 430 - 435 488 6134

Gordon Limestone 435 - 475 457 6591

Moina Sandstone 475 - 490 365 6956

Owen Conglomerate 490 - 500 152 7108

The Ordovician and uppermost Cambrian (Dundas Trough) sequences
appear to be paraconformable along the eastern margin of the Zeehan
Sub-basin resulting in difficulty in resolving the boundary between the
sequences in mapping in the Mariposa and the Bottle Creek-Henty River
areas. The underlying Dundas Group may have been unstructured and
under mature at the onset of deposition of the Ordovician and therefore
may have been a source for metal carrying fluid during later basin
evolution.

The amount of alteration observed in the Gordon Limestone may be more
than that indicated by the burial history plot. This needs to be confirmed

/
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by organic petrographic studies. The intrusion of the Heemskirk Granite
provides a limit on deposition of 330 to 360 My, and the Pieman Granite,
with a smaller range from 340 to 355 my, indicates a period of 20 my
between the intrusion of the granites and the youngest age of preserved
sediment. The period of granite intrusion most likely represents an
episode of elevated heat flow. When combined with the observed burial
history this may account for the observed level of alteration.

Variations in thickness of the Crotty Quartzite, the basal Silurian unit, are
most likely associated with a period of mild structuring at the close of
deposition of the Gordon Limestone. Banks(l962) notes that the Crotty
Quartzite appears to reach a maximum thickness south of Zeehan and
decreases both to the south and east. Associated with the decrease in
thickness there is an increase in the proportion of conglomerate. The
Amber Slate also appears to thicken from Zeehan to Queenstown. These
thickness differences would have had an affect on hydrocarbon
generation in the Gordon Limestone and therefore on fluid drive.

Determination of facies variations and thickness of both the Ordovician
and Siluro-Devonian sequences will be important in delineating structures
that control basin architecture. These pre-Tabberabberan structures may •
provide potential trap sites for mineralisation.

6. OTHER AREAS OF INTEREST

The Gordon Limestone was deposited on a continental platform that
probably covered nearly all of west and central Tasmania except for
possibly the Rocky Cape cratonic nucleus northwest of the Arthur
Lineament. Elements of the Ordovician to Devonian units are preserved,
as outliers, in a series of synforms, and in the central and south parts of
the island, are exposed in erosional windows through the post Devonian
cover sequence. The most important of the outliers are in the Mole Creek­
Moina (plan Tc 227) and Mackintosh-Huskisson Rivers (plan Tc 228)
areas and the Florentine Valley (plan Tc 229). At Moina skarn
mineralisation related to Devonian Granite overprints what initially was a
zinc rich siderite mineralisation at the base of the Gordon Limestone. A
minor occurrence of lead and zinc mineralisation in the Gordon
Limestone is reported from the east bank of the Huskisson River. No
mineral occurrences have been reported from the Florentine Valley area,
however an MVT occurrence has been reported from Bubs Hill between
Queenstown and the Florentine Valley. The lower dip of the limestone in
some of these districts may make them more attractive exploration targets
than the Zeehan area itself.

If a significant exploration push is to be undertaken in the Zeehan district
then these other areas of outcrop of the Gordon Limestone should be
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covered by tenement, to allow reconnaissance testing and forestall
competitors.
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1. CONCLUSIONS AND RECOMMENDATIONS

The organic studies and lithogeochemistry combined with evidence from
mineral petrographic work carried out by P. Ashley (CRAE report 20159)
indicate that three fluid phases were possibly involved in the
mineralisation process at Zeehan;
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All organic material identified in the Gordon Limestone is pyrobitumen.
Reflectance (Ro%) of the bitumen ranges from 2 to 11 %, mineralisation
is associated with the lowest values and the highest values are associated
with zones of secondary porosity. Overall the reflectance profile
decreases from the top of the limestone to the base, a result that precludes
thermal alteration by burial metamorphism alone. Calculated vitrinite
reflectance from burial history analysis is 2.2% nearly equivalent to the
lowest measured reflectance of 2.0%. Burial history analysis also
indicates that the oil that was later converted to pyrobitumen was derived
locally, from within the limestone and not from the overlying Siluro­
Devonian sequence.

Zeehan Sub-basin.
Correlation of pyrobitumen reflectance and
lithogeochemistry and implications for
mineralisation.
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1) A sulphide poor zinc rich fluid responsible for alteration of limestone
to dolomite, and ferroan and zincian carbonates. Distribution of zinc
carbonate suggests that this fluid was entrained in the Ordovician clastic
aquifer basal to the limestone. Basement pinchouts and growth faults
would be expected to have influenced this plumbing system.

2) Oil generation and local migration within the Gordon Limestone. A

modest amount of hydrocarbons trapped within the limestone could have
provided reductant for later thermochemical sulphate reduction. The
presence of pyrobitumen indicates the presence of precusor oil, however
significant hydrocarbon source rocks have not as yet been identified
within the Gordon Limestone. The grey, reduced facies, carbonates could
have generated the modest amounts of bitumen observed.

3) Hot, (>180 degrees centigrade) fluid, probably a gaseous oil field brine
carrying H2S and/or S02. entrained in the aquifer system above the
limestone. The observed pyrobitumen reflectance profile indicates that
this fluid appears to have invaded the limestone from the top, secondary
porosity and faulting providing conduits. Temperature was high enough
to overcome the 180 degree centigrade limit for thermochemical sulphate
reduction to produce sulphide.

,.'

It is likely that this fluid mixed, within the limestone, with fluid deri ved
from the basal aquifer. Sphalerite only panially replaces zincian
carbonate in the sulphide poor mineralisation hosted in the basal part of
of the limestone. Sulphide becomes more prevalent in the mid part and
galena predominates over sphalerite in mineralisation at the top of the
limestone where zinc carbonates have not been reported and sulphide is
dominant. Two possible mechanisms are therefore possible, either fluid
mixing across the Gordon limestone or early carbonate mineralisation,
produced by a fluid derived from the basal aquifer, which was
subsequently overprinted by a sulphidation event from above.

Thermal advection related to the intrusion of Devonian granite may have
provided the heat source and drive for the later fluid flow system.
Reactivation of growth faults during the onset of orogenesis is likely to

have provided fracture porosity and conduits for mixing of the two fluid
regimes across the limestone.



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

Identification of growth faults which influenced distribution of the basal
clastic sequence, Owen Conglomerate and Moina Sandstone,
subsequently controlled facies distribution within the Gordon Limestone,
and were later involved in the early stages of deformation due to the
Tabberabberan Orogeny would therefore be a priority. The basal
Ordovician clastic sequence appears to occupy a sub-basin pinching out
against Cambrian basement on its northern margin in an ESE trending
zone between the Central Balstrup Prospect southwest of Zeehan and the
Mariposa Prospect. The eastern margin of the sub-basin, and associated

pinch out, appears to lie in an ENE trending zone extending from the
eastern end of the Professor Range to Waterway Creek, east of the
Mariposa Prospect. The southern and western margins are not defined. A
significant proportion of the known mineral occurrences in the post
Cambrian sequence lie along or in proximity to the northern zone.

Coarsely crystalline aggregates of sphalerite occur in near surface
exposures of the black clays at Grieves Prospect and indicate that
biogenic sulphate reduction may be occurring in the acid ground waters
of the present weathering cycle. Primary zinc carbonate mineralisation
may have been sulphidised and significantly upgraded by this process.
Areas of drainage floored by Gordon Limestone which are at present, or
in the recent past have been, ponded due to faulting or blockage by
glacial moraine would be sites for preservation of surficial mineralisation
of this genesis. Two sites in the Zeehan area are the valley of Amber
Creek which has been darned by glacial moraine and the Parting Creek
Lake valley which appears to have been ponded by faulting.

2. DATA

2.1 Stratigraphic Section

Drill hole BHZ 1007 was drilled by the Tasmanian Mines Department
and provides the only unbroken section through the Gordon Limestone.
The hole is located to the west of Grieves Prospect and commenced in the
base of the Crotty Quartzite and was tenninated in the Moina Sandstone.
The nature and position of the contact between the Gordon Limestone
and the overlying Crotty Quartzite is not clear due to weathering
induration. In the section (plan Tc230) it has been placed at the contact
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between yellow brown clay (Crotty Quartzite) and soft black clay which
is probably the decalcified residue of limestone and dolomite. The contact
between the Gordon Limestone and the underlying Moina Sandstone
appears to be disconformable with a thin regolith of sandstone fragments
in a sand and clay matrix separating the two units.

The drill section through the Gordon Limestone can be be divided into
four facies subdivisions, from the base to the top:

650 to 731.28 metres. Dominantly a carbonate shoal sequence consisting
of medium to very coarse grained intraclastic grainstone with minor
interbeds of finer grained, bioturbated, peloid grainstone and stromatolitic
dolostone which were probably deposited in barred lagoon or intra shoal
bar areas. In outcrop the shoal sequence at Grieves Prospect is oolitic.
The top 9 metres of this sequence is limestone and the remainder has
been variably dolomitised. Parts of the shoal sequence have high
secondary porosity. Mineralisation is associated with ferroan carbonate
alteration of bioclastic medium to coarse grained dolarenite at the base of
the sequence.

292.02 to 650 metres. Dominantly fossiliferous and bioturbated dark grey
to black fine to medium grained pelletal and pelloid grainstone, mainly a
wackestone, with interbeds of lime mudstQne. Calcareous mudstone to
fine grained grainstone is variably carbonaceous and wispy and wavy
laminated, in part contains articulated bivalves and brachiapods, and is
variably nodular bedded, suggesting deposition in environments below
storm wave base under alternating aerobic to dysaerobic conditions.
Some intervals contain large broken coral and stromatoporoid fragments
which were probably transported into the sediment by debris flow.
Packstone (fine to medium grained calcarenite) with birdseye textures
occurs between 570 and 581 metres indicating the development of some
secondary porosity although the sequence is generally of low porosity
overall. Mineralistion between 416 and 43 1metres is associated with
fractures in interbedded bioclastic calcarenite and bituminous nodular
lime mudstone.
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263 to 292.02 metres. Wispy and wavy laminated, nodular bedded
calcareous siltstone. Moderate content of carbonaceous material,
bioturbation, sedimentary boudinage and lack of shell fragments indicate
deposition under quiet, dysaerobic to nearly anaerobic conditions.

76.6 to 263 metres. Dominantly medium to coarse grained intraclastic and
bioclastic grainstone with minor interbeds of lime mudstone and

calcareous siltstone. This sequence apppears to have been deposited
under dominantly aerobic condition within storm wave base, packstone
dominating over wackestone. Dolomitisation and development of
secondary and vug porosity extends from the top to 220.S metres.

2.2 Organic Petrography

Results of organic petrographic study of 18 samples from the drill section
through the Gordon Limestone, Mines Department hole BHZ BlO07,
located to the north of Grieves Prospect have been recieved from M.
Glikson of the University of Queensland (table 1). All organic material
was identified as pyrobitumen, the residue from the thermal cracking
and/or gas deasphalting of migrated liquid hydrocarbons or oil. Kerogen,
or in situe organic material was not identified.

Pyrobitumen reflectance ranges are plotted against base metal
geochemical values and summary stratigraphic column in plan Tc230.
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Table 1. Pyrobitumen Reflectance Drill Hole BHZ B 1007
Sample No. Depth RoMin RoMax Ro Mode
2738191 76 • • •
2738192 108 6.5 9.6 8.1

2738193 144 8 11 9.6

2738194 260 4.4 6.5 5.2

2738195 286 7 9 7.8

2738196 318 7.2 8.5 7.8

2738197 370 6.5 7.6 7.5

2738198 387 5.2 6.4 5.8

2738200 415 4.3 6.6 5.1

2738199 425 1.8 4 2

2738020 447 4.8 5.7 5.2

2738021 482 • • •

2738022 506 3.2 4.5 3.9

2738023 536 7.4 8.2 7.8

2738024 569 8 9.6 9.2

2738025 623 5.5 7.2 5.8

2738026 690 • • •

2738027 719 3.2 4 3.5

2.3 Mineralogical Petrography

P. M. Ashiey of the Department of Geoiogy and Geophysics of the
University of New England carried out a detailed petrographic study and
some microprobe analysis of eighteen drill core sampies of mineraiised
and unmineraiised carbonates from the Gordon Limestone (CRAE Report
20159). Initiai alteration of the mineralised limestone was associated with
pervasive dolomitisation followed by intense but more restricted
replacement by ferroan carbonates with significant Zn and Mn contents

and minor quartz. This was then followed by a sulphide stage with
sphalerite being generally subordinate to galena. The most sulphide rich
rocks aiso contain traces of marcasite, chalcopyrite and terahedrite. The
final stage was sparry carbonate deposition (ferroan) which appears to
overlap the sulphide phase.
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The samples studied by Paul Ashley were from Grieves Prospect, lower
and middle mineralised zones and essentially barren limestone/dolomite
from the middle and upper parts of the sequence, the upper mineralised
zone at Mariposa, and from the mineralised zone in the central part of the
sequence at Oceana. At Grieves in the lower and middle mineralised
zones sphalerite replaces ferroan and zinc ian carbonates and the majority
of the zinc is in the carbonates. Zincian carbonate was not described from
the uppper mineralised zone at Mariposa or the central zone at Oceana,
all the zinc occurring in sphalerite. The general pattern appears to be:-

I) Zincian carbonate predominates at the base of the limestone wi th
minor later replacement by sulphide.

2) More pervasive replacement of zincian and ferroan carbonates in
mineralisation hosted in the mid part of the limestone. R. Parkinson (pers
comm.) has noted that at Grieves Prospect the mineralisation style is very
patchy with some drill intersections dominantly sulphide and others
dominantly zincian carbonate with variations occurring over very short
distances. Zinc mineralisation is predominantly sphalerite in the central
zone at Oceana.

3) No zincian carbonate has been reported from the mineralisation near
the top of the limestone where it is all sulphide, galena appearing to
predominate over sphalerite.

2.4 Lithogeochemistry

Four zones of base metal anomalism occur in the Gordon Limestone in
the BHZ 1007 drill hole section. The two dominant occurrences are at the
base of the limestone between 722.9 and 729.8 metres(1.2% Zn) and
midway through the section between 417.9 and 433.05 metres.(3.1 % Zn).
Subsiduary anomalism occurs at the top of the limestone (79.2 to 83.4m,
2622ppm Zn) and within the upper dolomitised section (147.35 to
161.4m, 4862ppm Zn).

The anomalism at the base and the top of the limestone is clearly
associated with stratigraphic contrast of lithology while the occurrences
within the limestone do not appear to be associated with facies but with
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Figure 1. Scatter plot for Pb and Zn drill hole BHZ 1007

structure. Sulphides or alteration were not observed in the zone of
anomalism at 155 metres in the dolomitised upper section of the

limestone during study of the core, the zone only being recognised on
later geochemical analysis. The central zone between 417.9 and 433

metres does not appear to be facies dependant, the mineralisation

occurring within fratures in fine grained relatively tight carbonate. The

relatively low reflectance pyrobitumen studied in this interval occurred

within the host carbonate and not within the fractures.

The scatter plot of Zn to Pb ( figure I) indicates that the the elements are
relatively positively correllated but Zn predominates over Pb by a factor
of approximately 4 to 5. The plot of log Pb/Zn ratio with depth (figure 2)

indicates that in the mineralised zones at the base and central parts of the

sequence zinc ovewhelmingly predominates over Pb. This plot also
indicates that there is a relative increase in Pb from the base to the top of

the section. There is also a strong positive correlation with manganese

and iron (figure 2) with a few outlying samples associated with

mineralisation in the middle and top of the limestone showing a relative

increase in iron over manganese. In the mineralised interval in the centre

of the limestone iron is relatively depleted within the mineralised interval

but very stongly enriched at the footwall of the mineralisation. The scatter

plot of iron against sulphur (figure 4) also indicates that there is a
negative correlation between the two elements suggesting that basemetal
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sulphide mineralisation is associated with the removal of iron from the

ferroan carbonates.
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Figure 2. Scatter plot for Fe and Mn Drill hole BHZ 1007
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Figure 3. Pb/Zn and FelMn ratios with depth ror drill hole BHZ 1007.'

Sppm
Figure 4. Scatter plot Log Fe and Log S drill hole BHZI007
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[n figure 4 and also figures 5&6. Point numbers I to 5 are samples from
the central interval of mineralisation and points 6 & 7 are from the
mineralised interval near the base of the limestone.

Only seven samples, 2 from the basal mineralised zone and five from the
central zone, were analysed for sulphur. Log log plots of Pb and Zn to S
of these few samples indicate that there are possibly two distinct
populations one with a strong basemetal association with positive
correlation and another which shows little correlation .. The two samples
from the basal mineralisation fall in the strongly positively correlated
group. In this later group Pb ppm is almost half that of sulphur and zinc
is up to twice that of sulphur. The relationships also indicate that all of
the Pb is associated with sulphide but up to over 50% of the zinc is in a
non sulphide form as observed by Ashely. However, the analytical results
from the drill hole indicate that, in its case, the central zone is markedly
more sulphur deficient than the basal zone.

Correlation between sulphur and magnesium is positive but with calcium
it is negative. This suggests that the introduction of sulphide was
associated with dolomitisation, and either followed porosity in previously
dolomitised zones or accompanied dolomitisation.

Preliminary microprobe analysis of metallic inclusions in the
pyrobitumen associated with mineralisation at 425m indicate that they
are sphalerite and native lead. Inclusions in pyrobitumen not associated
with mineralisation at 536 metres are pyrite. This is a similar result to
studies of pyrobitumens in the Carboniferous carbonates of the British
Isles and Ireland where it has been suggested that base metal sulphide
inclusions in pyrobitumen are more common in proximity to
mineralisation and may provide a pointer to ore.
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3 DISCUSSION

3.1 Pyrobitumen Alteration Profile

Overall the thermal alteration of pyrobitumen decreases from the top of

the stratigraphic section through the Gordon Limestone to the base, the

reverse of what would be expected if alteration was due to simple burial

metamorphism. The reflectance profile is divided into two distinct parts,

an upper with a maximum value of Roll % (graphitic) near the top of the

limestone to a low of about Ro 2% at 425m., and a lower zone with a

maximum of 9.6% at 569m decreasing to 4% at 7l9m, near the base of

the limestone. The large variation in reflectance over a very short

stratigraphic interval, up to Ro 6.5% over 50 metres, also indicates that

alteration was due primarily to another mechanism apart from burial

metamorphism.

At this stage, due to the absence of data, it is not possible to ascertain

whether or not the thermal profile for the Greives drill hole in the Gordon

Limestone is anomalous in comparison with the Zeehan Sub-basin as a

whole. It is possible however to calculate the expected level of organic

alteration for the sequence in the Zeehan Sub-basin from the inferred

burial history plot (plan Tbd I) utilizing the correlation between the Time

Temperature Index of Thermal Alteration (TTl), of Waples 1980 (AAPG

Bull. V. 64) and vitrinite reflectance equivalence. Calculated TIL for

maximum depth of burial, prior to the Tabberaberan Orogeny, is 2008, or

equivalent of a vitrinite reflectance (VRo) of approximately 2.1 % for a

standard thermal gradient of 24 degrees per 1000 metres. This value is

close to the lower mode Ro% of the sample associated with

mineralisation at 425m.

The two lowest reflectance values are clearly associated with the

maximum basemetal values and are associated with mineralisation. A

subsiduary basemeta[ peak at aproximately 152m lies close to, but below,

the sample with the highest reflectance value of Ro% 11 at 144m. The

sample at 569 metres with a reflectance of 9.2 is closely associated with a

zone of secondary porosity.and the most altered sample at 144 metres is

associated with porous dolomite.
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It is not possible to alter the pyrobitumens in the Gordon Limestone to the
variable degrees indicated by the alteration profile by simple thermal
cracking by burial metamorphism alone and therefore another mechanism
must also have taken place. As noted above the lowest reflectance
pyrobitumens have an Ro% consistent with the expected level of thermal
alteration due to burial metamorphism. The samples recording the highest
alteration are many times greater, well above any expected error. The

following two mechanisms are put forward to explain the observed
extreme range of alteration of the pyrobitumen;

1) An initial liquid hydrocarbon phase migrated into and was trapped
within the Gordon Limestone and then thermally altered by burial
metamorphism to produce the level of Ro 2.1 (above the oil preservation
window) of the least thermaly altered surviving pyrobitumen. The
sequence was then invaded by a higher temperature gas bearing liquid,
probably above 300 degrees centigrade to account for the levels of
alteration measured, leading to deashphalting and thermal cracking of
hydrocarbons in porosity that allowed the invasion of the fluid. This
would suggest that the sections of stratigraphy hosting the mineralisation
and the bitumens exhibiting the lowest alteration were protected from
alteration due to porosity occlusion not allowing invasion by the higher
temperature fluid. It should be noted that the zones exhibiting the highest
alteration appear to exhibit the highest existing porosity.

2) Oil phase hydrocarbons trapped within the Gordon Limestone were
thermally altered by burial metamorphism to Ro% 10-11 and then the
sequence was invaded by a second fluid generated from a less thermally
altered source. The only percieved mechanism for this would be that the
sequence under study was overthrust onto a less thermally altered
sequence and liquid hydrocarbons generated by thrust loading of the
footwall sequence migrated into the hanging wall sequence and then
altered further by futher sedimentary loading or increase in thermal
gradient. Thrusting is common in the Zeehan area and in the Strahan
Sheet area to the south where the Ordovician to Devonian Zeehan Sub­
basin sequence is thrust over the post Taberaberran Permian sequence.
The problem with this mechanism is that the pyrobitumens with the
highest alteration appear to be associated with the zones of highest
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existing secondary porosity while, the pyrobitumens with the lowest level
of alteration are associated with zones of porosity occlusion.

At present the first mechanism is preferred, mainly due to the observation

of porosity associations and the absence of both very low and very high

Ro% pyrobitumens in anyone sample. The overprinting by a high

temperature oil field brine also appears to be consistent with

mineralogical petrography.

3.2 POSSIBLE MINERALISING SYSTEMS

The mineralogical petrography indicates an overprint of sulphidation on

an earlier carbonate mineralisation and an increase in sulphur from the
base to the top of the limestone. Lithogeochemistry indicates that the
system is sulphur deficient, that there is an association of sulphide with

dolomitisation, and an increase in Pb/Zn ratio up the stratigraphic section.
It is also indicated that replacement of carbonate mineralisation by
sulphide was accompanied by the removal of Fe. Sulphide mineralisation

and zincian carbonates are associated with fracturing. Zincian carbonates
are also stratabound and are more common towards the base of the
limestone. Stylolites crosscut vein mineralisation indicating that
mineralisation probably predated peak burial of the limestone. Organic

petrographic study indicates the association of the least altered
pyrobitumen with mineralisation and an overall increase in alteration
from the base to the top of the limestone.

Identified fluid systems are:

1) A sulphide poor zinc rich fluid responsible for alteration of limestone

to dolomite, and ferroan and zincian carbonates. Distribution of zinc

carbonate suggests that this fluid was entrained in the Ordovician clastic

aquifer basal to the limestone. Basement pinchouts and growth faults

would be expected to have influenced this plumbing system.

2) A locally generated hydrocarbon-bearing fluid within the Gordon

Limestone. The modest amount of hydrocarbons trapped within the
limestone could have provided reductant for later thermochemical



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
;1

I

.~.i\ "~(\.r~ ,.,
...; '~.,): ,j \.:' ti ~-'

sulphate reduction. The presence of pyrobitumen indicates the presence
of precusor oil, however significant hydrocarbon source rocks have not as
yet been identified within the Gordon Limestone. The grey, reduced
facies carbonates could have generated the modest amounts of bitumen

observed.

3) Hot, (>180 degrees centigrade) fluid, probably a gas bearing oil field
brine carrying HzS and/or SOz entrained in the aquifer system above the
limestone. The observed pyrobitumen reflectance profile indicates that
this fluid appears to have invaded the limestone from the top, secondary
porosity and faulting providing conduits. Temperature was high enough
to overcome the 180 degree centigrade limit for thermochemical sulphate
reduction to produce sulphide. The distribution of lead suggests that it
was possibly introduced into the system by this fluid. If that is the case
then the fluid would not have also been carrying reduced sulphur and
sulphur reduction would have taken place within the limestone near the
site of the suphide mineralisation. Pyrobitumen reflectance and burial
history analysis indicates that this fluid was at a temperature far in excess
of that expected for peak burial (-170 degrees centigrade). The intrusion
of the Devonian granites is the most likely cause for the drive of this later
fluid system and involved lateral advection due to blanketing and sealing
by the thick Devonian shale sequence.

3.3 IMPLICATIONS FOR EXPLORATION.

3.3.1 Sulphides

The main possibility for major sulphide concentration appears to be the
mixing of fluids within the limestone from the upper and lower aquifer
systems and/or the alteration of pre-extisting zincian carbonate to
sulphide. These processes would be controlled by the development of
secondary fracture porosity and therefore by faulting allowing cross
stratal flow of the fluids. The concentration of zincian carbonate is
envisaged to have been controlled by restriction of the plumbing system
in the basal aquifer system by pinchouts and therefore also by faulting.
The precipitation of sulphide would also be limited by the availability of
reduced sulphur and evidence to date indicates that the system was
relatively reduced and sulphur deficient, zincian carbonate being only
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panially replaced in many drill sections. Identification of growth faults
which influenced distribution of the basal clastic sequence, Owen
Conglomerate and Moina Sandstone, subsequently controlled facies
distribution within the Gordon Limestone and were later involved in the
early stages of defonnation due to the Tabberabberan Orogeny would
therefore be a priority. The basal Ordovician clastic sequence appears to
occupy a sub-basin pinching out against Cambrian basement on its
nonhern margin in a ESE trending zone between the Central Balstrup
Prospect southwest of Zeehan and the Mariposa Prospect. The eastern
margin of the sub-basin, and associated pinch out, appears to lie in an
ENE trending zone extending from the eastern end of the Professor
Range to Waterway Creek, east of Mariposa Prospect. The southern and
western margins are not defined.

3.3.2 Non-sulphides

Zincian and ferroan carbonate mineralisation appears to be early, is
replacive of limestone and is statabound at the base of the limestone and
fracture controlled higher in the sequence. The fluid responsible for the
mineralisation is thought to have been entrained in the basal aquifer
system. Mineralisation is therefore likely to have been controlled by
growth faults which affected the distribution of the basal Ordovician
clastics, facies distribution in the Gordon Limestone and later fracturing
of the limestone. Identification of these early structures by analysis to
detennine the pre-Tabberabberan architecture of the Zeehan Sub-basin
should assist in identification of exploration targets.

3.3.3 Affect of the weathering profile

The Gordon Limestone has been extensively dissolved by acid, humic
rich and reducing, ground water derived from the overlying peat soils.
Decalcification of the limestone has resulted in a residue of black mud
underlying peat and quartzite scree.

Coarsely crystalline sphalerite aggregates occur in near surface exposures
of the black clays at Grieves Prospect and indicate that biogenic sulphate
reduction may be occurring in the acid reducing ground waters of the
present weathering cycle. The black clays are the residue of
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decalcification of the carbonates by modem acid ground waters and
biogenic sulphide reduction may have sulphidised and upgraded primary
zinc carbonate mineralisation. Final grades would be dependant on the
initial grade of the carbonate mineralisation, supply of sulphate for
biogenic reduction to sulphide and protection from mechanical erosion to
allow retention of a large volume of clay residue.

The most likely sites for this mechanism to occur are areas of drainage
floored by Gordon Limestone which are at present, or in the recent past
have been, subjected to ponding due to recent faulting or blockage by
glacial moraine. Two such areas are obvious on the Zeehan Sheet one that
has been blocked by glacial moraine in the valley of Amber Creek and a
second, Parting Creek Lake valley which appears to have been ponded by
recent faulting. A similar broad alluvium filled valley is that of Shell
Creek in the west.

."
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APPENDIX 2: Grieves pr9spect. Drl/ll1ole c()/Iar Inforrnil1i()n. !

-j-----
!

-~J--I - -

---~------------r'--'--- --,--_.._--_.. - -_.'--- -- ..
--~

1---. ---_.,---- f-- -_.... -

, ,

HOLE IPLQTJljAME COMPANY AMGE AMGN jLOCAL E ,LOCAL N'RL DEPTH AZIM IIl.MG) INCL I SURVEYED jDHSURVEYS
-- _... - -- -. ,---

ZG1001 jZ(31001 EZ 363550.9 5349070.6 ll1066 47066! 149.5 149.40 144 -50' YES
--.~------- - -,

ZG1002 ZG1002 EZ 364509.2 5349405.3 61198 47891 143.31 150.00 142 -50 1 YES
-- - ----- ----- - -- ---- -- --_.- - ----- . ,

ZG1007 ZG1007 EZ 363835.0 5349821.4 60460 47603 170.0 737.301 l.±Z -701 ~- -------- -------- ---- -- --

ZG1009 ZG1009 EZ 364199.2 5349663.8 60805 47799 134.1 151.00 142 -60 YES
-- - - --- --.- --~ --- -"-_ ..• --_.--- - •.._-------- -

ZGl 01 0 ZG1010 EZ 364012.4 5349523.6 6Q~15 47565 130.5 170.00 137 -60 YES YES
-"~'-"'-'----

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

ZG1011 ZG1011 EZ 363718.1 5349334.4 60871 47310 127.5 300.00 140 -60 YES_..• _-

ZG1012 ZG1012 EZ 363924.1 5349708.2 60604 47606 130.6 348.90 142 -70 YES_ .._- ------

ZG1013 ZG1013 EZ 364684.7 5349760.5~1020 48245 15Q~f--l38.50 127 -60 iYES
-->=... --~_. - ...---------- ,------ -'T---··------ ---

ZG1014 ZG1014 ,EZ 364667.8 534(l8~4,7 60900 48315 150.8 292.30 142 -60 YES !YES_._ ..• ---"'-

ZG1015 ZG1015 EZ 364780.7 5349889.1 60975 48399 156.0 177.60 122 -60 YES
- -- --,."-

5349727:7'
- '---_._,' -

ZG 1016 ZG1016 EZ 364592.4 60985 48145! 147.2 187.50 142 -60 YES YES
.. - ---- _..- ..._- --

5348993.5'
- -._.... - - --I --

lWGl jlWGl EZ 363615.5 61160 47102 1
, 122.8, 22.75 159 -60

- _._-- - ~ .-- -- - .....- -- '- -

lWG2 jlWG2 EZ 363613.2 5349003.2 61150 471031 122.8' 30.70 1---_ ... 158 -70,
----- _·------·--1 ?;T---'-'.- --=60,

._------ --------

lWG3 lWG3 EZ I 363590.6 5348982.8 61162 47Q75 122.Qi 17.00 169j _._----- - - - -- ------------

-60 !lWG4 lWG4 EZ 363593.9 ~34~973,3 61172 47075 122,0, 18.80 164
-- -- - ------- -

-60'lWG5 lWG5 EZ 363529.5 5348930.0 61192 47000 121.0 33.55 161
- -- ----- - -- --- ----- - ---I

lWG6 lWG6 EZ 363519.7 5348958.4 61162 47000 121.0 13.95 161 -60
._-- -- - - " - ---~-------

lWG7 lWG7 EZ 363523.9 5348946.1 61175 47000 121.0 ----.l.lA 0 i 161
I-

-60
.----~.

..--- ---- .------------

,lWG8 lWG8 EZ :Jll:J 73Q.l 534~95(l.1 61225 47200 128.3 29.25 161 -60

lWG9 lWG9 EZ 363677.4 5349422.0 60775 47300 127.7 19.55 161 -60 !----------- - 1-- .. -----~
60792:

-- 1

ZWG10 ZWG10 EZ 363682.9 5349405.9 47300 125.0 16.00 161 -60
------ - ,

ZWG11 ZWGll EZ 363913.4 5349047.8 I
61125 47200 127.5 26.65 142 -60

!- ------- - ------ -------- ------

ZWG12 ,ZWG12 EZ 363928.4 5349027.8 61150 47200 127.5 15.70 142 -60
---- ~-_.---_.- ._--~--- --,,--1-- J----- --- ----------~--- .----

ZWG20 !ZWG20 EZ 363649.5 5349042.21 61125 47150 124.2 14.90 1 61 -60
- ---- -- -- - -- .~

:5 34!lQ2~:C) iZWG21 ZWG21 EZ 363654.4 61140 47150 124.6 35.60 1 61 ·80,
-80

'
YESZWG22 ZWG22 EZ 363663.4 5348994.3 61170 4715Q 125.2! 16.00 1 61

- ----- ----~--- ----

ZWG23 ZWG23 EZ 363840.2 5348949.2 61275 47300 128.7' 29.40 1 6 1 - 70,

'ZING24
-- --- ----

ZWG24 EZ 363845.0 5348935.0 61290 47300 130.0 13.00 1 61 -70
--1---.---- -.------"- ----~_.

ZWG25 ZWG25 EZ 363849.9 5348920.8 61305 47300 131.4 24.20 0 -90
- -----~ - - ------ -- --

ZWG26 ZWG26 EZ 363667.7 5348980.5 61185 47150 126.6 22.40 a -90 ,YES
1i\C93ZG 1

- - - --- ----- ._- -- -"-- ------ ~- ------

ZGl ffil\E 363?51,5 .. 5348865.9 6125 Q
1

47000 122.6 0.90 0 -90 YES
_.. ---- -------- ..- -c

AC93ZG2 ZG2 CRAE 363557.9 5348841.9 61275 47000 123.0 1.20 0 -90
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HOLE PLOTNAME COMPANY
1 p,M~1: AMGN LOCAL E LOCAL N RL .. DEPTH iAZIM l~tIIG) fNCL "SURVEYED DHSURVEYS

~._~- - - -- - ---,-- -

AC93ZG3 ZG3 CRAE .... 363564.3 5348817.8 61300 47000 128.1 610 0 ....-:flQ0ffi --------,---------" .__ ........._----_._-

AC93ZG4 ZG4 CRAE 363572.8 5348794.3 61325 47000 127.2 5.80' 0 -90--_.._-- - ---._- -_..",._-------

AC93ZG5 ZG5 CRAE 363580.9 5348770.6 61350 47000 126.4 11.00 0 -90
- ---- - ------ ----._.~ -----

AC93ZG6 ZG6 CRAE 363589.1 5348747.0 61375 47000 1~~.7 16.00. 0 -90
-_..---'--- --'- _. -,- -~._.._.-

iioQiAC93ZG7 ZG7 CRAE 363597.2 5348723.3 I·· 61400 47000 127.Q 0 -90
- ------ _..._-- ------_...._--

AC93ZG8 ZG8 CRAE 363605.3 5348699.7 61425 47QQCl ...._129.1 15.QQ1--._._. 0 -90
----_. -~-_ ..._- --_ .. ----

IAC93ZG9 ZG9 CRAE 363683.6 5348789.5 I·· 61375 47100 130.3 17.00 0: -90
- -_._.._------- ----._-- - ~-- ---

01AC93ZG10 ZG10 CRAE 363691.8 5348765.9 61400 47100 131.4 7.40 -90 GRAVITYRL
-------- - ---------- --- - --- -'----------

AC93ZG11 ZG11 CRAE 363699.9 5348742.3 61425 47100 133.6 4.00 0 -90
-- _.._- - _.... ------_ ....

IAC93ZC31~ ZG12 rnAE 363675.5 !._ ~3!l!l!l1:J.2 61350 47100 129.2 14.00 0 -90 GRAVITYRL_.. _--- -_. _. -- ,
AC93ZG13 ZG13 CRAE 363667.3 5348836.8 61325 47100 126.1 7.00 0 -90 --____L-_. ----.. - - -._--- 0.=

AC93ZG14 ZG14 CRAE 363659.2 5348860.4 61300 47100 122.9 15.50 0 -90 GRAVITYRL
I - _ .._-- - _ .. ... - - ... ---- --I
AC93ZG15 ZG15 CRAE 363724.3 5348671.3 61500 47100! 139,5 18.00 0 -90 GRAVITYRLI . -- ..-. 1-- ----_.- - _... - --- -_._.._ ..- -, - ..

47200:
I

AC93ZG16 ,ZG16 CRAE 363810.7 5348722.51 61475 137.01 15.00 0 -901
-,---_._--_. ---.- . ----- - - -- - -

47200! 135.0 1

- -- I

AC93ZG17 ZG17 CRAE 363802.6 5348746.2 61450 8.00 0 -90!
I ------- ..-- - - --- _ ..__ .._--- -- - - --- .. , ._.

AC93ZG18 ZG18 CRAE
,

363794.4 5348769.8 61425 47200 133.21 10.00 0 -90L_. ------- - --------- -

AC93ZG19 ZG19 CRAE 363786.3 5348793.5 61400 47200 131.4 10.00 0 -90 I
--'--------- - - ------ _. ------ - - - - _. ,

AC93ZG20 ZG20 CRAE 363778.2 531!l!l17 J 61375 47200 130.2 7.00 0 -90,
. . _..- - ------------ - --

-90 1
AC93ZG21 ZG21 CRAE 363770.0 5348840.7 61350 47200 129.0 2.50 0

--- ---- -- ,- -. ---- --- .-
AC93ZG22 ZG22 CRAE 363761.9 5348864.4 61325 47~00 126.9 6.00 0 -90

... - - -

6.001AC93ZG23 ZG23 CRAE 363753.7 5348888.0 - ~l.3.Q(). 47200 124.7 0 -90
-----_._._----- -- -,.-. .---

oi
.

AC93Z(3~1 ZG24 CRAE 363745.6 5348911.6 61275 47200 1~7J 4.501 -90
- ------ -- - - - --~--- ----

AC93ZG25 ZG25 CRAE 363737.9 5348934.7 61~50 47200 129.5 3.50 0: -90 IYES------- _. ---- - - - --.- -------- -

AC93ZG26 ZG26 CRAE 363730.1 5348959.1 61225 47200 128.3 4.50 0 -90
- - ---- ~-----

.. -- -- - ----- ,- ------- ".---- !

AC93ZG27 ZG27 rnAE 363722.2 5348983.6 61200 47200 127,1 . 3.00 0 -90 YES
- ----_.-_---- -_..,,-- --- ----- ---~--------

AC93ZG28 ZG28 rnAE 363713.1 5349006.2 61175 47200 125.4 3.00 0 ·90_... - ~-----_... -.:. -----" ._----------------- --

IAC93ZG~9 ZG29 CRAE 3637Q4· 9 5349029.8 61150 47200 123.6 2.5Q 0 ~90

5349053:5'
- - --

AC93ZG30 ZG30 CRAE 363696.8 61125 47200 123.5
1

2.10 0 -90
----~-------- .---- --- ,- ---- - i

AC93ZG31 ZG31 CRAE 363688.6 5349077.1 61100 47200: 123.3, 1.80 0 -90
- -- ,--- - - ,

AC93ZG32 ZG32 CRAE 363609.9 5349079.3 61075 47120 1 122.9: 2.30 0 -90 YES
- ---- - --~------------ -

AC93ZG33 ZG33 CRAE -- 363617.4 5349054.8 61100 47120 123.1 1.80 0 -90 YES _.._._-e--'-- 1- .... ----

AC93ZG34 ZG34 CRAE 363624.2 5349032.1 61125 47120 123.6 2.20 0 -90 YES
- --- - ------ - ----- - ,. ,- ---- .._-- ---- --

AC93ZG35 ZG35 CRAE 363631.6 5349007.9 ~ 1150 47120 124.0 3.00 0 ~90
--------~- - -- , ..- - - - --- ------ - --

AC93ZG36 ZG36
1 ffiI\E 363639.1 5348983.6 61175 47120 124.3 12.20 0 ~90 YES

.______ 0-_-- ------- --- - -- .---------~

AC93ZG37 ZG37 CRAE 363638.6 5348961.3 61200, 47110 123.5 3.00 0 -90 YES
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HAC09LE3ZG38 II ZPGL03-8Tf'!AME c::()MP~f'lY IAMG E Ar.1CH!_! LOc:,,~ I: LOC~L N 'Rl, ,DEf>TH AZI'lijAMG) dNCL 'SURVEYED DH SURVEYS
CRAE 363634.8 5348931.4 61225 .471 OO~ 124.0:.. 9.00 . QI-:~Q.i----- . . __

AC9~ZG~~ iZG39 CRAE ! 36~~4.3.6 tl~4~~Qtl,6 61250 471QO! 12~.3 7.50 0 -90/YES
AC93ZG40 ZG40 CRAE I 363651.1 5348884.1 61275 47100 1 126.1! 9.80 0 -90,
AC93ZG41 IZG41 CRAE 1364297.6 534936B:6 61100 47700 137.7' 21.30 0 -90 GRAVITYRL
AC93ZG42 ZG42 CRAE I 3~42ilg.~ 534~3BB.§ 61075 47700 137.0 19.5QI 0 -90
AC93ZG43 ~~43 CRAE 364267.5 5349408.6 61050 47700 136.2 13.50)_ 0 -90 GRAVITY RL c---.----..
AC93Z(344 ..

I
ZG44 CRAE 364~12.7 534~:J.48.7 §1125 47700 138.5 9.00: 0, -90

IAC~3Z(345. IZG45 CRAE 364.~2.7.7 5.34~~2~,7 61150 47700 1~9,2 18.50', 0 -90 GRAVITYRL
AC93ZG46 ZG46 CRAE 364342.85349308.7 61175 47700140.8 15.00 0 -90
AC93ZG47 IZG47 CRAE 3§,,~57.ilj349~il§.§ 61200 47700 142.3 16:50 0 -90 GRAViTYRL 1
AC93ZG48 ZG48 CRAE _ 364372.9 5349268.8 61225 47700 143.9 2.00 ... 0 -90 .. - .. _
AC93ZG49 ZG49 ICRAE 364.:l~7,~ 5.~4~g4.!L!l 61250 47700 145.4 15.80 0 -90 GRAVITYRL
AC93ZG50 IZG5.0 CRAE 36_44.Q:l.Q5.349gg.a.,~ §lg75 47700 147.2 20.00 0 -90
AC93ZG51 I:zG51 CRAE 364."1~,0 5.~49?Q.a. ..§ 61300 47700 148.9 54.00 0 -90 GRAVITYRL
AC93ZG52 ZG52 CRAE ~§,,4Q~J tl:l4.~17Q.~. 61325 47670 151.0 4.00 0 -90
AC93ZG53 ZG53 CRAE 364424.15349150.91 61350 47670152.9 3.00 0 -90
AC93ZG54 ZG54 CRAE - 3645.1§.1 5.~"~gg,,,§r 6135.Q 477851 154.7 . 35~50f---- 0 -90 YES
AC93ZG55 rZG55 CRAE 364512.9 534fj249.11 61325 47800, 148.8 18.00 0 -90
AC93ZG56 ZG56 CRAE 364497.9 5349269.1 61300 47800i 147.6 9.50 0 ·90,GRAVITY RL
AC93ZG57 ZG57 CRAE 364482.8 5349289.1 61275 47800' 146.0 14.50 0 ·90
AC93ZG58 ~' __ Q~. . 364467.8 5349309.0 61250 478001 144.3 1030 _ 0_ -90GFW,JI'T'r' RL . _

AC93ZG59 ZG59 CRAE :l§4."5.P 5.~4~32~,Q 61225. 47~OQ 143,~ 21.50 0 -90, I
AC9~ZG§O: ZG60 CRAE 3§4.4.:J.z.7 5.3"~~49,QI. §l?QQ 47800 143.51. 19.00 0 -90 IGRAVITYRL
AC93:ZC3§1 . ZG61 CRA!: 3§4.4??§ 5~4.~.3.§~.~_§11751 47800 142.2 16.00, 0 -90
AC93ZG62 ZG62 CRAE.. :l§4.4Q7,§(;34~3~!l,fj 61150 47800 140.9 13.50 0 ·90 GRAVITYRL
_AC_9_3_ZG_6_3_ Z_G_6_3__ CFiAE __ .. 3643~9.5 _.5.34~412~ ~?Q _ 4780Q ..J..4.1:.3. _...l!,.5.Q . 0 :~Q .. .. ._
AC93ZG64 ZG64- CRAE .. 3~4.~77.tl !i~4~42~,8 61100 47800 1416 5.50 0 -90 GRAVITYRL
AC93ZG65 ZG65 CRAE 364252.5 5349428.5 61025 47700 136.0 3.00 0 -90

- - --------

AC93ZG6~ ZG66 CRAE 364237.5 5.34~448.5. 61000 47700 135.8 3.70 0 -90 GRAVITYRL
AC93ZG67 ZG67 CRAE 3~445.Z.4. 53.4.~4~9,0 61100 4790Q 138.7 6.80 0 -90 GRAVITYRL'
AC93ZG68 ZG68 CRAE 364472.4 . 5349469.0 61.!?s:f---4Z~f-140.2 8,!i()f-____ 0 .:90 .--'.. ---.-- W

AC93ZG69 ZG69 CRAE 36.4487.5 5.349.449,1: 6... 1150 47900 141,6 4.10 0 -90.GR.AVITYRL I
AC93ZG70 ZG70 CRAE 364502.5 5.~4.9429.1i 61175 47900 142.3 7.00 0 -90
AC93ZG71 ZG71 CRAE 364517.5. 5349409.1 6120Q, 47900 143.0 7.00 0 -90'GRAVITY RL
AC93ZG72 ZG72 CRAE 364532.6 5349389.2 61225/ 47900 144.5 4.80 0 ·90'
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--------------------
Appendix 2: Grieves prospect. Drillhole collar information.,

----

HOLE I,PLOTNAME.. C•.OM_.PA.", I'.M..._-".. _•... ~... "r.1... G•... N. '.! LOC"L E LOCAL N.I RL DEPTH A.lIM (AMG) INCL I. SURVEYED DH SURVEY..SAC93lG73 IZG!'L-~ __ CRAE _ 364547.6 5349369:~~50 47900 145.9 12,80 . Q~;G~VITYRL~----
AC93ZG74 IZG74 CRAE 364733.4 5349629.31 61150 48200/ 152.7 1450 0 -90:
AC93ZG75 iZG75 CRAE 3647160 5349650.()1 61125 482001 151.6 1400 0 -90
AC93ZG76 ZG76 CRAE 3647Q1,O S.34~67Q,1) 61100 48200 150.5 8.40 0 -90 GRAVITYRL
AC93ZG77 ZG77 CRAE ! 3()4685.~ 5349690.1) 61 075 4~?00 149.6 5.30 0 -90
AC93ZG78 ZG78 CRAE ! 364670.9 5349710.5 61050 48200 148.6 4.90 0 -90 GRAVITYRL
AC93ZG79 ZG79 -- CRAE 364655.8 5349730.4 61025 48200 148.8 9.60r---------·0 - -90

------- .---

AC93ZG80 ,lG80 CRAE 36:>~~6.~ 1)349741,'7 60550 47600 132.6 19.70, 0 -90 GRAVITYRL
AC93ZG81 ZG81 CRAE 363901.8 5349727,7 60575 47600 1:>1.6 9.501 01 -90
AC93ZG82 ZG82 CRAE 363916.9 5349707.8 60600 47600 130.6 9.50 0 -90 GRAVITYRL
AC93ZG83. ZG83 ~ __ 363931.9 53496878 _ 60625 .. 47.f>.QO 129.4 2.50_ --.-.oL:!ilg ,_.__ ..
AC93ZG84 ZG84 CRAE 3()3947.Q 534~()67.~ 60650 47600 128.2 10.50 01 -90 GRAVITYRL'
AC93ZG85 ZG85 CRAE 363962.0 5349647.9 60675' 47600 127.9 6.40 0 -90

IAC93ZGB6 ZG86 CRAE 363977.0 ~349~iY~ 607001 47600 127.5 12.00 0 -90 GRAVITYRL
AC93ZG87 ZG87 CRAE 363992.1 5349607.9 60725 47600 129.4 9.30 0 -90 ,
AC93ZG88 ZG88 CRAE 364007.1 5349588.0, 60750 47600 131.2 16.00 0 -90 GRAVITYRL I

AC93ZG89 1~<389 CRAE :>640??:? -S.34~1)()8.01 60775 47600 131.0 -34.00 - 0 -90'1'--' ---.
AC93ZG90 ZG90 CRAE 3640:>7.~ 5:>4954fj'lJi 60llOO 47600 130.8 10.30 0 -90 GRAVITYRL I

AC93ZG91,ZG91 CRAE 36402().5 534~~7~.Oi 60530 47790131.4 18.00 0 -90 !

~g;~~g~~ J~~;~ g~__I.iH6~H ~~:~~~~:1i ~~~~~ :~:~~ 1;~:~ ;:~~ ~_::GR_A\I~RL.. __._ ------
AC93ZG94 !ZG94 CRAE 364091.65349808.2' 60625 47800131.3 1.80 0, -901
AC~3ZG~~ lZG95 C~ 36~lQ6.7 5~4!J7fla:ii 60650 4780() 131.5, 3.00 0 -90!GRAVITY RL
AC93ZC39§ ZG~6 CRAE : 3611?1.7 5349768.? 60675 47800 133.2: 8.00 0 -90'
AC93ZG97 ZG97 CRAE '364136.8 5349748.3 60700 47800 134.9' 13.00 0 -90IGRAVITYRL

- - - -~. - -- -_._--_ .... _-
AC93ZG98 ZG98 CRAE 364151.4 5349731.0 60725 47800 135.5 25.80 0 -90 YES..- ..,----- --_•...-

AC93ZG99 ZG99 CRAE :>fl41fl5.2 1)34~7Q~:4 60750 47800 134.9 23.80 0 -90 YES
AC93ZG100 ZG100 CRAE 364181.9 5349688.4 60775 47800 134.5 2.40 0 -90

- -- --

AC93ZG101 ZG101 CRAE 364197.0 5349668.4 60800 47800 134.1 3.50 0 -90 GRAVITYRL
AC93ZG102 ZG102 CRAE 364860.0 5349828,7 61071 48426 161.0 20.00 0 -90

-----_ ..- -- ----------_._- - ~'--------

AC93ZG103 ZG103 CRAE 364833.4 5349832.5 61052 48407 160.5 4:~ .. 0C-----=!ilQ --------t-----.
DD93ZG104 ZG104 CRAE 364713.7 534964fl:4 61125 48200 151.1 36.701 142 -50YES
DD93ZG105 ZG105 CRAE 364512.9 5349249.4 61325 47800 148.8 40.90 142 -52 YES
DD93ZG106 ZG106 CRAE 364~37.5 ~34~751j 60997 48200 149.0 161.00, 142 -50 YES 1'@3
DD93ZG107 IZG107 CRAE 364565.9 5349512.0 61142.5 48000 142.8 175.00 145 -50 YES rYES
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--------------------
Appendix 2: Grieves prospect. Drillhole collar information.

'.

HOLE PLOTNAME COMPANY AMGE
A~~~602.21 LO~~~ ~O

LOCAL N RL DEPTH A?11v'I (AMG) INCL 1SURVEYED DH SURVEYS
-_._-- "-- -- ----- - ---' --_ .... _--

AC93ZG108 ZG108 CRI\E 364695.5 . 48150 148.5 31.00 0 -90 '1ES
-

-i~:~~i~:~1 ~-~i i:~
- --_ .•---_.. _,,_ .._-F~'------- ----...-

AC93ZG109 ZG109 CRI\E 364688.3 48150 148.6 6.00 0 -90
._----_._ .._- - - ------ ------- --

AC93ZG109a ZG109a CRI\E 364693.1 4816Q 148.1)1 5.00 0 -90 '1ES
- -," --- -------

AC93ZG110 ZG110 CRI\E 364681.1 5341)§1fL6: 61130 48150, 148.6 13.00 0 -90 '1ES
---.- - -

4815O!AC93ZG111 IZG111 CRI\E 364674.6 5341)625.1 : 61120 148.5 8.50 0 -90 '1ES
--- -_. --- ,

AC93ZG112 IZG112 ~ 364667.7 5349632.51 61110 48150; 148.5 4.00 0 -90 1'1ES
--

4815oG48.3
- . -- ---~~._--------- ---._-- ----

AC93ZG113 ZG113 -- CRAE---' 3§461)14 5349639.6 61100 12.50 0 -9O''1ES

IAC93ZGi 14
-I - ---- _.._.' - ---- ----- - - -

-90''1ESZG114 CRI\E 364655.0 5341)1)47.2 61090 48150 148.4 9.00 0
-- - ------ --

AC93ZG115 IZG115 CRI\E 364729.3 5349634.4 61145 48200 152.1 28.50 0 -90 '1ES
- ------- -- ---- .-- ._..~ .._. -- - -

AC93ZG116 ZG116 CRI\E 364733.4 5349629.3 61150
:ri~6~

152.8 35.00 135, -58 1'1ES----. -----

IAC93ZG117 ZGl17 CRI\E 364724.5 5349639.3 61137 151.8 19.00 o -90 '1ES--_. - ---------',---_. --------- -1------ ---

AC93ZG118 ZG118 CRI\E 364710.9 5349658.3 61115 48200 151.2 7.50 0 -90 '1ES ,

AC93ZG118a ZG118a CRI\E 364710.9 5349658.3 6111 5 48200 151.2 13.00 0 -90
- - _.._----

AC93Z~11.9 IZGl19 CRI\E 364 7~1l.9 5341)633.4 61180 48250 157.7 7.50 142 -60 '1ES

AC93ZG120 ,ZG120 CRI\E 364780.5 5349644.0 61167 48250 156.5 24.00 0 -90 '1ES
,

~C93ZG12LIZGl ~!___ _364776.Q 5349649:7j
.-- --~c

CRI\E
--~

61J.§ll 48250 156.0 _4"QQ 0 -90-- ---_. ------ --- .---- --- ------- ---

AC93ZG122 ZG122 CRI\E 364767.6 5349660.9 61146 48250 155,0 4.00 0 -90
------_ ... --- ~'.-----'--

-- --._-_.. -

5349684.51AC93ZG123 ZG123 CRI\E 364759.3 61125 48260 154.2 24.00 0 -90 '1ES
------,-----

152.6\
c

AC93ZG124 ZG124 CRI\E 364736.6 5349695.0 61100 48250 6.00 0 -90'1ES
-

147.7' -90 I '1ESAC93ZG125 ZG125 CRI\E 364677.6 53495413 61190 48100 16.00 0

AC93ZG126 ZG126 CRI\E 364670.2 5349551.4 61180 48100 147.3 8.00 0 -90, '1ES
--- '- .---_._- _.. ...._----- _.. '-- - - ----------

AC93ZG127 ZG127 CRI\E 36~6f)3. 7 5349559.1 61170 481QO 147.3 23.00 0 -90 '1ES
-- -- -- - . ',-----

AC93ZG128 ZG128 CRI\E 364658.6 5349565.3 61160 48100 14.1).7 10.00 0 -90 '1ES
- - - ------ ----'-_. -

AC93ZG129 ZG129 CRI\E 364651.8 5349573.6 61150 48100 145.7 12.00', 0 -90 '1ES
--- - - ----

14.00! O!
- ,

AC93ZG130 ZG130 CRI\E 364634.5 5349596.2 61125 48100 146.4 -90 '1ES
- ----- -- - -- --------

O! -90AC93ZG131 ZG131 CRI\E 364621.3 5349613.5 61100 48100 146.7 6.50 '1ES ._------ ----- --- -------

-0i-~9o
------- -----_ ..

AC93ZG132 ZG132 CRI\E 364606.0 5349633.31- 61075 48100 141).0 6,00
- _.- - - - -"------ - - -- ,

AC93ZG133 IZG133 CRI\E 364708.5 5349427.5 61300 48Q50 148.2 28.00 01 -90 '1ES
--- --- - --

O!AC93ZG134 ZG134 CRI\E , 364701.8 5349435.6 61290 48050 147.1 15.00 -90 '1ES
- -

AC93ZG135 ZG135 CRI\E 364696.4 ~~4944.1.3, 61280 48050 146.8
I

10.00 0 -90 '1ES ,

I --- -------- --- ---- ---

48050
1

AC93ZG136 ZG136 CRI\E 364686.7 5349450.4 i 61270 145.5 7.00 _...Q -90~- l-~-.-- ----- - ..
145.0r-7.00

-- ---_. f--- --- -------- - ---- -

IAC93Z<:;m ZG137 CRI\E 364680.6 5349457.4 61260 48050 0 -90 '1ES
----- --

48050!AC93ZG138 ZG138 CRI\E 364674.1 5349464.0 61250 144.7] 1.70 0 -90 '1ES
---------- -- - ---- - - ------- --.. - --- -------

1~~~bl
- -

AC93ZG139 ZG139 CRI\E 364656.9 5349484.0 61225 14'I.~i !l00 0 -90 '1ES
. - - -- - --,,- --------

AC93ZG140 ZG140 CRI\E 364642.7 5349502.4 61200 144.3 8.00 0 -90 '1ES
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--------------------
Appendix 2: Grieves prospect. Drillhole collar information.

'0

HOLE PLOTNAME ICOMPANY AMGE
ccc

AMGN LOCAL E ILOCAL N RL DEPTH IAZ1M (A",G) INCL SURVEYED 'DHSURVEYS
--._-- ... "._-_._.

AC93ZG141 ZG141 c__ CRAE 364627.6 5349523.1 61175 48050 144.1 l~ 01--
-90 YES

----- ----- -~ .--- _______ cc --

AC93ZG142 ZG142 CRAE 364611.6 5349543.2 §1150 48050 144.8 11.00 0 -90 YES
-- - . - - - ----------_··_----·--1

480501AC93ZG143 ZG143 CRAE 364597.0 5349562.81 61125 144.8 3.50 0 -90 YES
----------- ---

480501 -90/YESAC93ZG144 !ZG144 CRAE 364581.4 5349581.4 61100 144.7 6.00 0

AC93ZG145 ZG145 CRAE 364566.6 5349601.1 61075 48050 144.8 4.00 0 -90 1YES
- _.-- - _...._._.__ . - -- ------ , -

AC93ZG146 ZG146 __ CRAE 364551.1 5349621.2 61050
1~

144.7 4.00 0 -90
---- -,..-- -- ", ..._---- --,------- --- ---- c_ c._

IAC93Z(i 147 ZG147 CRAE 364536.0 5349641.2 61025 144.7 3.501 0 -90,
- -- -_.. - ,--- --- ---- -

AC93ZG148 ZG148 CRAE 364521.0 5349661.1 61000 48050 144.7 4.00: 0 -90
-------- - - ._._--~

AC93ZG149 ZG149 CRAE 364§~0.7 5349351.4 61340 48000 152.8 16.00 0 -90 YES
---- _ .. -----

AC93ZG150 ZG150 CRAE 364676.0 5349360.3 61330 48000 151.4 14,00 0' -90
c -- -- -- .,- ----- -- ,---------- -- - ... ------_.. -

AC93ZG151 ZG151 CRAE _.-- 364671.3 5349369.3 61320, 48000 149.9 11.50 0 -90 C----
§ 1310'

- ------"- -= .----_. -------"----

AC93ZG152 ZG152
I
CRAE 364666.5 5349378.3 48000 148.4 20.00 , 0 -90 YES

- ---- - -_... _- ------,----

AC93ZG153 ZG153 CRAE 364654.6 ~34~:J~:J.41 61290 48000 146.3 44.00 0 -90
- --- .•. - -_•.. - - ~ -------- ~ .. -

AC93ZG154 ZG154 CRAE 364648.6 5349401.4 , 61280 48000 145.3 34.00 0 -90
-- - --'

5349409.4;
- -

-901AC93ZG155 IZG155 CRAE 364642.5 61270 48000 144.:J, 39.00 0
- - --_..•

5349417.41AC93ZG156 ZG156 CRAE 364636.5 61260 48000 143.3/ 27.00 0 -90 -----
IZG157

---_._-."- --------=- . --..--.•~.-------

AC93ZG157 CRAE 364617.5 5349439.4 61230 48000 142.5/ 3.00 0 -90;YES
- - ---- - . ,

AC93ZG158 ZG158 CRAE 364601.5 5349459.4 61204 48000 142.01 800 0 -901YES
----- -

AC93ZG159 ZG159 CRAE 364584.5 5349485.0 61175 48000 142.1 8.00' 0 -90 YES

AC93ZG160 ZG160 CRAE 364554.3 5349524.6 61125 48000 142.2 9.00 0 -90 YES

AC93ZG161 ~1 __ CRAE 364543.1 5349548.2 61100 48000 142.4 13.00 0, -90 YES
-----'--_. ;-- - --()1- ~c__c~__ --- ------

AC93ZG162 ZG162 CRAE 364527.1 5349567.6 61075 48000 143.3 3.20 -90 YES- -'-----'-. ..._-

AC93ZG163 ZG163 CRAE 364509.7 5349585.4 61050 48000 142.6 7.00 0 --90 YES

AC93ZG164 ZG164 CRAE 364492.1 5349609.1 61025, 48000 141.8 10.00 0 -90
- .' --'-- -- ,

AC93ZG165 ZG165 CRAE 364477.0 5349629.0 1- 61000 48000 140.9 8.00 0 -90 GRAVllYRL
- --------- - - -- -'--'--'-- --

AC93ZG166 ZG166 CRAE 364599.6 5349383.3 61270 47950 146.5 6.001-----
0, ·"!'.·--~-1----~-"AC93ZG167 IZ(i167 CRAE 364585.9 5349397.2i 61250 47950 145.6 5.00 0 -90 YES

---- ---'-'-- ----I

AC93ZG168 ZG168 CRAE 364~76. 7 534941Q.71 61235 47950 144.5 12.00 0 -90 YES

AC93ZG169 ZG169 CRAE 364536.0 53492~!l'0 61355 47800 155.4\ 36.00 0 -90,YES
---- -_.. '- ._.-

152.3'
' c

AC93ZG170 ZG170 CRAE 364524.6 5349234.2 61343 47795 7.00 0 -90 YES I
- ----- -- -

22.00 1AC93ZG171 ZG171 CRAE 364518.5 5349240.4 61335 47795 151.2 0 -90 YES j----- ---'--.- _._----- ._--- --- -----U---------. cc_c

AC93ZG172 ZG172 CRAE 364517.9 5349245.8 61330 47800 150.0 22.00 0 -90 YES
- - --

AC93ZG173 ZG173 CRAE 364512.9 5349249.1 61325
:;~riri

148.8
24.011

0 -90

AC93ZG174 ZG174 CRAE 364509.9 5349253.1 61320 148.5 34.00 0 -90 I

AC93ZG175 ZG175 CRAE 364506.9 5349257.1, 61315 47800 148.2 44.00 0 -90 I
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--------------------
Appendix 2: Grieves prospect. Drillhole collar information.

\

HOLE IPLOTNAME COMPANY AMGE AMGN LOCAL E LOCAL N RL I DEPTH AZIM (AMG) INCL I SURVEYED DHSURVEYS
I --- - -

-90 'AC93ZG176

I
ZG176 CRAE 364503.9 5349261.1 61310 47800 147.9 4.00 0----- __L ---- _ .._" ----- --

AC93ZG177 ZGl77 CRAE 364500.9 5349265.1 61305 47800 147.6 57.00 0 -90'

AC93ZG178 ZG178 CRAE 364562.2 5349280.9 61330 47850 157.!, _ 17.50 0 -901YES

!ZG179
---'-- - ~. ,-- -_ ..-

-90!YESAC93ZG179 CRAE 364569.1 5349272.4 61340 47850 156.9! _~.OO 0
1"'- - - -- ---- -" - - -_..._-_ .._-

158.7:AC93ZG180
ii~~:~

CRAE 3§'''~747 5349263.6 61350 47850 29.50 0 -90 YES
- --"- - ----- -- -- -------

AC93ZG181 CRAE 364495.0 5349206.0 61350 47750 151.6' 31.50 0 -90'YES -_.. --------------.------ - .~..-

-901~
--

AC93ZG182 ZG182 CRAE , 364489.0 5349213.2 61340 47750 152 '§I 13.00 0
----- -' ... _~-- ---- --_.- - _. --

AC93ZG183 ZG183 CRAE
1

364484.2 5349221.1 61330 47750 152.2 21.00 0 -90 YES
--- -"'--- ---- -- - - -- - -- -'-----_.

AC93ZG184 ZG184 CRAE 364479.9 5349229.1 61320 47750 151.6 39.00! 0 -90 YES
---- _.. ---- - ---,.- ------

60.00AC93ZG185 ZG185 CRAE 364468.8 5349247.1 61300 47750 149.1 0 -90 YES
- - - - ,----

42.001AC93ZG186 ZG186 CRAE 364448.1 53492603 61275 47745 146.2 01 -90 YES
.. -_.- ._-------_.- --0[-----.:'90 ---------- ---

AC93ZG187 ZG187 CRAE 364434.0 5349284.3 61250 47750 144.9 14.00' YES
- --'--_.. _." -- ---- ._',- - -----

AC93ZG188 ZG188 CRAE 364442.2 5349147.6 61360 47680 153.0 4.00 0 -90 YES
- _.._- -

AC93ZG189 ZG189 CRAE 364426.6 5349161.5 61340 47680 151.3 3.00 o -90 ,YES
- -_. - -- --

0 1 -90
,

AC93ZG190 ZG190 CRAE 364418.6 5349189.6 61315 47690 150.4 9.00 YES
- _ ......_-

----u--~OAC93ZG191 ZG191 CRAE 364328.1 5349152.1 61290 47595 145.4 36.00 YES
.._- ---- -- - --------- .--

AC93ZG192 ZG192 CRAE 364323.2 5349157,1 61280 47595 144,9 41.00 o -90 YES

AC93ZG193 ZG193 CRAE 364316.2 5349165.1 61270 47595 144.3 30.00 () I -90 YES

AC93ZG194 ZG194 CRAE 364309.8 5349172.2 61260 47595 144.1 4.00 0 -90 YES

AC93ZG195 ZG195 CRAE 364387.2 5349169.5 61315 4765;1 1486 48.00 0 -90 YES I

- _....•. _._- ---- _._- - _... _-
,

AC93ZG196 ZG196 ~ 364380.1 5349179.7 61300 47645 147.7 32.00 0 -90 YES ,

)~C3197
.._-- ·1----- -----

AC93ZG197 CRAE 364285.9 5349138.3 61277 47550 142.6 32.00 0 -90 ,'tE§
- - -- - "

--~ .. _----- ---- - - - -
AC93ZG198 iZG198 CRAE 364281.7 5349144.4 61270 47550 142.0 32.50 0 -90 YES

:~G199
-----._- - - -, -------_ ..• 1

AC93ZG199 CRAE 364250.1 5349091.2 61280 47495 141.2 20.00 0 -90 YES I
.-, -'- --_.----- ------' --c -,

140.3
'

--- --

I-AC93ZG200 ZG200 CRAE 364251.0 5349098.9 61270 47495 30.00 0 -90 YES
---- ---- ----- ---- --- i39.5:

- ,

AC93ZG201 ZG201 CRAE 364244.9 5349108.5 61260 47500 36.00 0 -90'YES
.-

-'.- .. --- I--~-.-----
AC93ZG202 ZG202 CRAE 364239.0 5349118.4 61250 47500 139.01 30.00 0 -90,YES

AC93ZG203 ,ZG203 CRAE 364220.5 5349043.9 61310 47450 146.0 4.00 0 -90 YES- -- _...... _-

AC93ZG204 ,ZG204 CRAE 36422~.7 5349036.7 61320 47450 146.6 3.00' 0 -90 YES I
- - - -_ ..._.- I

AC93ZG205 ZG205 CRAE 364213.8 5349051.4 61300 47450 145.1 23.00 0 -90 YES

+---
----- - - --

5.50iAC93ZG206 ~06__ CRAE 364304.2 5349181.3 61250 475~Q 143.6 0 -90 YES
-------_ .. -

12.001
---_.

AC93ZG207 ,ZG207 CRAE 364283.2 5349208.8 61215 47590 141.5 a -90 YES
_. - _._ ...._--_ •.. - -- -_.... - --- ---- -

AC93ZG208 ,ZG208 CRAE 364268.6 I .5~"~14§.~ .. 61260 47540 141.1 3.70 0 -90 YES
- _.__.._-, I c- -- -_ ...._._- .._- I

DD93ZG209 ZG209 CRAE 364441.4 5349349.5 61198 47~02 143.2 124.20 145 -50 YES I YES
- _.. _.- -----~ ---- --- _._. - -- ----- _. ----_._----- _' c

AC93ZG210 ZG210 CRAE i 364268.2 5349162.9, 61245 47550 141.7 23.00 0 -90 YES
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--------------------
Appendix 2: Grieves prospect. Driiihole collar information.,

~g~~ZG211 ~~ii~AMEb:rNY iAiB~~56.1A~~4~178.4 L()~~~~5 LO~:k16I~40.7iDE~00 AZIM(J\MG) 0 INC_~O:~VEYED DHSURVEYS

AC93ZG212 ZG212 C~-) 364239.9 5349198,2 61200 . 47550f 139.8, 4.90·------·-0c--:gO !YES - ...- ----

AC93ZG213 ZG213 C~ 1~e:4~~0.~ 531~12e:,~ . 61240 47!;QO l:l.~.Qi 32.~0 . 0 -90]YE§
IJ\C93Z<3g11 L'C3g14. CBI'£[ 36~?g~.2§~491~~.8 61230 17~QQ 1~@,11 50.00 0 -90 YES
AC@~Z(]gl§ ZG215 CF<I\E ~~420§.~ 5319.157,31 61g0Q 47~QO 13fj,g 1fj.9Q 0 -90 YES
AC93ZG216 ZG216_~ 364190.9 5349177.0 61175 47500 137,:7'1---_16.80- O_...::.9.Q YES . .. __
AC93ZG217 ZG217 CRAE 364209.1 5349059.9 61290 47450 144.6 21.20 0 -90 YES

- - •.._..- ------------_ .. - ----------- --

AC93ZG218 ZG218 CRAE 364201.8 5349068.2 61280 47450 143.1 30.00 0 -90 YES
-- - - - ---- ---- _._-~ --- _.- - -- ---- -------- --

AC93ZG219 ZG219 CRAE 364183.5 5349084.6 61255 47450 140.0 30.00 OJ -90 YES
AC93ZG220 ZG220 CRAE 36~173:<l5~4~168:~ 61230' 47450136.6 10.70 0 -90 YES
AC93ZG221 ZG221 __~ 364181.6 5349016.0 __ 6130!!! 47400 146.9 23.70 l42 __-=fjQ'r£S __.. _I _
AC93ZG222 ZG222 CRAE 364178.2 5349022.9 61300 47400 145.2 24.20 0 -90 YES l- - ---- 1- . - ---- -- . ------
AC93ZG223 ZG223 CRAE 364172.9 5349031.3 61290 47400 144.2 28.00 0 -90 YES
AC93Z"gg4 IZG221 CRAE 3~11~e:.4 534~Q40.61 61280 474QO 142.9 38.00 Q -90!YES
AC93ZG225 ZG225 CRAE 364160.2 5349048.0 61270 47400 141.5\ 36.00 0 -90',YES

- ----- -- ------- ---- - - -. - ------- 0.. _ .. - ----i-- ...-.:_- -- --- ,.------

AC93ZG226 ZG226 _~ i 364148.4 5349062.8 _§.1250 __ 47400 139.2' 16.20 ()-----=-9.Q YES .. _
AC93ZG227 ZG227 CRAE 364133.3 5349083.2 61225 47400 136.6 20.80 0 -90 YES

- -- - -- --- -- -- ---- - -- .~

AC93ZG228 ZG228 CRAE 364148.5 5348990.2 61307 47350 145.9 16.80 0 -90 YES
- ---_.. - -------------"---

AC93ZG229 ZG229 CRAE 364151.1 53489811 61317 47350 147.8 32.70' 0 -90 YES
AC93ZG230 ZG230 CRAE 364143.7 5348996.1 61299 47350 144.4 12.20 0- -90 YES
AC93ZG231 ZG231. c'2-RAE__ 364135.3 5349005.8 61286 47350 140.1 18.70._..<U--:~()YES__.... _
AC93Z"g3g ZG232 CRAE ~~41g8.g 5349013.7 61275 47350 138.5 24.50 0 -90

1
YES

AC93ZG233 ZG233 CRAE 364112.5 5349033.9 61250 47350 136.0 28.80 O! -90 YES,______ - ----_ ----- I .~..

AC93ZG234 ZG234 CRAE 364095.8 5349053.0 61225 47350 133.8 8.00 0 -90 YES--- .-- ------_. ..-

AC93Z"g~~_ ZG235 CRAE 3~4()~7.<l 5348965.3 131280 47280 135.41 9.70 Q -90 YES
AC93ZG236 ZG236 ._. ~RAE . 364061.8 5348974.1 61270 47280 134.3 17.60_-------.ll. _._·90 YES __:- ... _
AC93ZG237 ZG237 CRAE • 364055.0 5348981.9 61260 47280 133.0 22.20 0 -90 YES
AC93ZG238 ZG238 CRAE I 364048.8 5348989.3 61250 47280 131.6 3.00 0 ·90 1YES

-- - - -- -- : ---

AC93ZG239 ZG239 CRAE 364033.7 5349009.3 61225 47280 130.5 2.50 0 -90iYES
AC93ZG240 ZG240 CRAE 364018.9 5349029.6 61200 47280 130.5 350 0 -90iYES-,--------- ----.-. ---- -------- ------- r ------

AC93ZG241 ZG241 gRAE_._ 364117.9_ 5349107.0 612QQ47400 134.2 __L.£Q __.. Q.-----=-9.QjYES .__.....__
AC93ZG242 ZG242 CRAE ~641 Q!i.fj ~~49.1~?4 61175 4740Q 134.1 3.90, 0 -90 YES
AC93ZG243 ZG243 CRAE 364090.7 5349145.9 61150 47400 134.1 17.80: 0 -90 YES
AC93ZG244 ZG244 CRAE 364075.4 53491655 61125 47400 133.5 3.901 0 -90 YES
AC93ZG245 ZG245 CRAE 364061.0 5349185:6 61100 47400 133.0 13.701 0 -90YES
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Appendix 2: Grieves prospect. Drillhole collar information.

"
HOLE PLOTNAME COMPANY. AfvI~~ AMG I'l_ L.()<;AL E ILOC~L. N RL DEPTH AZIM (AfvlG) "]1f'jCL l:iURVEY~D DH SURVEYS
AC93ZG246 ZG246 _ CRAE 364044.8 5349206.6 61075 47400 132.1e--§'X~'f-- ~..-90 YES . ._
AC93ZG247 ,ZG247 CRAE ~64030.Q 53492.2.6,8 61050 47400 131.9 6.50/ 0, -90,YES
AC93ZG248 ZG248 CRAE36401<\,~,~349247'y 61025, 47400 131.7 3.70 0 -90YES
AC93ZG249,Z(i249 CRAE 3639~~.~ ~:3492.67.4 61000 47400 131.1 14.80 0 -90 YES
AC~3~(32.5Q ZG250 CRAE 363~~~,~ 534~2.86.~ 60975; 47400 130.5 5.50 0 -90 YES
AC93ZG251 ZG251 _ CRAE 363969.6 5349306.9 1 60950 47400 130.2~,90 _. 0 -90~ __~ . _
AC93ZG252 ZG252 CRAE 363957.8 5349324.8' §092~ 474QOI 129.5 4.90 0 -901YEf>

,AC93_'Z'_G-_25_3_ ZG253 CRAE 3.§.~~~9. 0 ~E~~48jl 60900 47400' 129:2.'. 16.60 0 -90·,YES
'AC93ZG254 !ZG254 CRAE I 3§~~2.7.2 5349369,1 60875 47400 130.6 26.10 0 -90 YES
AC93ZG255 ZG255 CRAE 363911.1 5349389.9 60850 47400 128.1 14.50 0 -90YES

----------

AC93ZG256 ZG256 CRAE 363896.6 5349408.1 60825 47~ 127.8 4.20 OL_~YES +-- _

AC~3Z(32.~7 ZG257 CRAE ~§:3~78,§ 5:34942.~,2 §Q80Q, 47400 127.7 18.00. 01 -90 YES 1
AC93~(i2.~§' ZG258 CRAE 3§4.2.2.2..4 §~4~4..§§.5 60~7~i 47700 135.0 3.10 0 -90
AC93ZG259 ZG259 CRAE36~2.Q7.4 ~~4~<\§8A 60950 47700 134.2, 3.50 0 -90 GRAVITYRL 1
AC93ZG260 ZG260 CRAE 364192.3 5349508.4, 60925 47700 133.7 4,10 0 -90
AC93ZG261 IZG261 ~_ 364179.7 5349529:61 60900 4770Qi..J..3.:3.,l 2.1'4--- 0 -90~----- _
AC93ZG262 ZG262 CRAE 364839.1 5:349679,5 61177 483151 159.21 8.90 0 -90:YES
AC93ZG263 ZG263 CRAE 364827.9 5349681.8 61165 48315 1 157.91 12.201 0 -901YES
AC93ZG264 ZG264 CRAE 364838.2 5349715.8 61150 48350 156.4 39.00 1 0 -90 YES
AC93ZG265 ZG265 CRAE 364834.9 5349731.1 61138 48350 157.0 20.80 0 -90 YES
AC93ZG266 ZG266 .._Ql.'\E~_ 364832:8 5349741.6 61127 48350 1568 12.00f-- 0 1 -90 YES _
AC93ZG267 ZG267 CRAE 364826.8 5349751.8 611~ 48350-156.2-----,-;\-:16 - --o;---~6 YEs--
AC93ZG268 ZG268 CRAE 3'§j~'-6.'§~~4~!~1~fl '§i 100- 48350 153.9 3.50 0 -90 YES
AC~:3~G2§~ ZG269 CRAE ~64.flQ9'y ?~49.?72.." 61 090 41l~50, 153.8 8,10 0 -90/YES
AC93~G.2.7() ZG270 CRAE :3§4.7~2..7 53~~7~~,2. 61 065 4~3~QI 153,1, 510 . 0 ~9QiYES

AC93ZG271 ZG271 CRAE __ 364778.6 5349805.1 61040 48350 153.4' 10.90_~ _..Cl .:QQ0'ffi +--- ._
AC9~Z(i2.72. ZG272 CRAE 36,47flfl.2. !):34.~6,96,:3 6113~ 4~30Q 154.7 4..QO, 0 -~O YES
AC93ZG273 ZG273 CRAE 364782.2 5349708.6 61124 48300 154.0 12.70 0 ·90 YES- - ---- - - - ... _---_._--

AC93Z13274 ZG274 CRAE 364778.§ _ 534~72.1.4 61107 48300 153.4 5.50 0 ·90 YES
AC93ZG275 ZG275 CRAE 364774.35349727.2 61100 48300153.0 4.00 0, ·90

. -------- - /

AC93ZG276,_ ZG27.6.__ CRAE.__. _:3647~~ .534974.Lic-....6.J.QZ5 48300 _!~2.J. _...5.:.00 _. .. 0_.. ----=2Cl.~ _
AC93ZG277 ZG277 CRAE '364873.9 5349765.9 611301 48400 164.5 8.50 0 ·90 YES
/AC93ZG278 ZG278 CRAE 364874.8 5349779.01 6i 120 48407 163.3 6.00 01 ·90 YES

~-~~~~~~~~ ~~~~~ = ~!~~~H~n~~~nl :n~~i :::~~ ~~~::i 1~:~~ ~I :~~:
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--------------------
Appendix 2: Grieves prospect. Drillhole collar information.,

HOLE IpLOTNAME CC~~:ANY 11"3"'6G4E8"46.3 AMQN rLOCAL E LOCAL N ,AL 'DEPTH. AZIM IAMG} INeL SURVEYED DH SURVEYS
AA'_CC9~33llGG.__228821 IZl.GG·-_2~-.8fl·~1' ~ 5349802.0 61085 48400: 156.5: 2.40 0 _ -90 1Y'ES _. + _

AC93lG283 ZG283 = i ~~~~~H ~~~~~H} ~~~~~ 1~~~~1 ~ ~~:~j 1~:~~ ~ :;~i~
AC93ZQ??4 ZG284 CRAE i:3~~§io:i ~~49Z8~J 60950 48200 148.3 230 0 -90 YES
AC~~lG2fl~. ZG285 CRAE : ~13~~l30,~ .~349l3~0.513Q900 48200 149.6 2.50' 0 -90 YES
AC93lG286 lG286 CRAE 364565.5 5349850.2 60875 48200 148.7 3.10 0 -90

- 0'--- ----c------ c.--=~=_:---c___------
AC93lG287 lG287 CRAE ~134~~0,~ 534~l37Q2 ._60l350 48200 147.7 3.10 0 -90 GRAVITYRL
AC93ZG288 lG288 CRAE 364535.5 5349890.2 60825 48200 147.0 1.10 0 -90

- ------_.._-- -------- - ----_ ....---_ .._---

AC~3~§~l3~ lG289 CRAE 3645~Q.4 ~~4~91Ql 60800 48200 146.4 3.60 0 -90 GRAVITYRL
AC93lG290 lG290 CRAE 364505.4 5~"~~~0.1 60775 48200 146.2 .. 10.90 0 -90
AC93ZG291 ZG291 CRAE 364490.3 5349950.1 _ 60750 48200 145.9 4.30.__ _ 0 -----:.!J.Q GRAVITY RL .._
AC93ZG292 ZG292 ,mAE 3134.475.:3 534997Q,0 60725 48200145.2 8.10 0 -90 '
AC93ZG293 ZG293 CRf\E 364460.2 5349990.0 60700 48200 144.5 4.10 0 -90 GRAVITYRL i

--- - - !

AC93lG294 ZG294 CRf\E 364432.0 5349994.5 60681 48184 144.5 3.40 0 -90 I
I-~ ---- - - - -- -- I

AC93lG295 ZG295 CRf\E 3644Q7.l3 53~QOOO,1, 60662 48168 144,5 4.00 0 -90 '
AC93lG296 ZG296 CRAE 364383.6 5350005.6 1 60643 48152144.5 5.00 __ 0 -90

~g~~~~m ~~~;~--~:: ~~j~j~:~ ~j~~~~~:~ -~~~~~-:~:~~ ~~NI' H6 - ~:~b~--
AC93ZG299 lG299 CRAE I 3638Hl:3' 5349509:5 60700 47400, 127.0! 5.50 0 -90!GRAVrrYRL
AC93lG300 ZG300 CRAE i 363804.3 5349529.5 60675 47400 126.2.1 13.10 0 -901
AC93ZG301 ZG301 CRAE __~37952 5349541:"5 60660 47400 125,81 4.80 0 -901 . _
AC93lG302 lG302 CRAE I 363927.3 5349527.8 60750 47500 130.4 22.00 0 -90 GRAVITYRL._---- --- ._----------- --- ---

AC93lG303 ZG303 CRAE 313391~.~ 5~,,9~47,~ 60725 47500 128.4,.. 4.00 0 -90
AC93lG304 ZG304 CRAE 363897.2 ~34~567.7 60700 47500 126.3 1.50 0 -90 GRAVITYRL

~g~;~~~6~ ~~;~~ g::~~ji~~:~ ~j1~~ci;:~ ~~~~~ :i:~~ ~~~:~ ~:~6 ~. :;6 GRAVITYRL
_.._------------_ •.. _------ ------_.------

AC93lG307 lG307 CRf\E 363768.2 5349577.4 60615 47400 123.8 5.20 0 -90
--~.-.__ ._- -------- -

AC93ZG308 lG308 CRAE 363759.1 5349589.4 60600 47400 123.1 10.60 0 -90 GRAVITYRL!
AC93~§309 lG309 CRAE 3133l3fl~.1 5:34~~87.7 60675 47500 126.4 6.50 0 -90
AC93lG310 lG310 CRf\E 363867.1 ~~4~1307,7 60650 47500 126.4 8.90 0 -90 GRAVITYRL
AC93ZG311 lG311 __~RAE ,363852.0 5349627.6. 60625 47500! 126.7 0.00 0 _....::.!J.Q . _ __ _ _
AC93lG312 !lG312- CRAE I 363837.0 5349647.6 60600 475001-126.9 --7-.00 0 -90 GRAViTYRL

I ----- ------- --_.. _-- - ----- ------

AC93l§~1~ ZG313 CRAE 313"011.fl 534974.I3.Q 60625 47700!ll~9.4 3.00 0 -90
AC93lG314 ZG314 CRAE 363996.7 5349768.0 60600 47700 128.9 6.00 0 ·90 GRAVITYRL
AC93ZG315 ZG315 CRAE 363981.7 5349787:9 60575 47706 129.5 6.00 0 -90
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--------------------
Appendix 2: Grieves prospecl. Drillhole collar information.

"
HOLE P~9TtlAt.1EO COMPANY ,o\tIIl31: AtIIl3 tl ..... ,LOC,o\I.E LOCAL N RL DEPlli AZIM IAMG) INCL SURVI:YI:I) DH SURVEYS
AC93ZG316 ZG316 _ CRAE 363966.6 5349807.9 60550 47700 130.1 12.001 O_.=g()~'{IIYRL _. .
AC93ZG317 ZG317 . CRAE ~~~OX~:~ 5349728.0 60650 47700 129.9 4.00 1 0 -90 GRAVITY RL
AC93~Q~i~ ZG318 CRAE J ~6<jQ1L~~34~7QE1 60675. 47700 131.1 4.201 0 -90
AC9:l?Q.:l1~ ZG319 ,CRI\E :l§.<j(jf)§:~f)349~1l~.1 §(j700 47700 132.3 4.00 0 -90,GRAVITYRl.
AC~3?Q.3~9 ZG320 CRAE :l~~Q7~.(j 5:l<j9.~~81 60725 47700 1337 .. 13.50 0 -90
AC93ZG321 ZG321 CRAE 364087.0 5349648.2 607.f>.()_ 47700 134.0 2•.i() _. _Q.i.. -90 GRAVITYRL
6Q9.:l?C3.3~~ ZG322 CRAE 3§~102.Q f)349.tl?Il:2 60775 47700 133.0 8.40 0 -90
AQ9:lZQ.:l~:J ZG323 CRAE 36<j1111:11 . f):l<j961Q:? 60800 47700 132.0 15.50 0 -90,'IES
AC93ZG324 ZG324 CRAE 364133.0 5349588.9 60825 47700 131.9 13.20 0 -90 'IES_.__.._- ..'- ----_._-_.~

AC93ZG325 ZG325 CRAE 364186.5 5349848.4 60650 47900 137.5 6.00 0 -90 GRAVITYRL
____ - . - - 0' _,

AC93ZG326 ZG326 . CRAE __.. 3641.~ 5349868.3 60625 47900 134.0 _2_6._20 . Of-- -9QL. ..C"Cc:=-c:=:-t ..----- ....--
AC93?Q.:l~7 ZG327 CRAE :l~41 f)6:f) 5:l<l9.fj88.3 60600 47900 130.5 11.20 0 -90,GRAVITY RL

AC93ZG3?8 r~~m ~= ~~1HH 5l49.9.4?: 1 60608 48000 138.8! ~.50 0 -90

~~~~~~~~6 ZG330 .... CME364144:4 ~~1~~~H ~~~~~ 1~~~6 HHi ··~~:~6 ~ :~~I
AC93ZG331 ZG331 CRAE I 364126:4 5349928.2 60550 47900 j30iLj~:10 (), -90 GRAVIIYRL r------
AC93ZG332 . ZG332--- CRAE ·---;-364111:3 5349.9<111.2 60525 47900 132.81 21.30 0 -90
AC93ZG333 ZG333 CRA£: ! 364096.3 5349968.2 60500 47900 134.9 16.20, 0 -90 GRAVITYRL
AC93ZG334 ZG334 CRAE 364081.2 5349988:1 60475 47900 138.2 11.50! 0 -90
AC93ZG335 ZG335 CRAE 3§4Q§1.1 5350014.5 60442 47900 141.6 24.50 0 -90
AC93ZG336 ZG336_. _CRAE_. 364191.2 5350008.4 60525 48000 131.5 _ 6.50. 0:+_ -90
AC93?Ci337 I~G337 CRAE 364176.1 f)3f)00211.4 60500 48000 131.5 18.70 0, -90 GRAVITYRL
,IIC93ZCi3:Jll ZG338 CRAE 364161.1 ~3f)0Q<l1l3 60475 48000 132.2 14.80 0' -90
I\C93ZQ.3:J9. ZG339 ... CRAE :Jtl41 <l~.(j 535.QQllll::J 60450 48000 1329 11.00 0 I -90 GRAVITY RL I

AC932:G.~4Q ZG340 . CRAE :Jtlil~l:Q f)~f)00811::l 60425 48000 134.2 19.00 320! -73 '
AC93ZG341 ZG341 CRAE 364216.9 5350398.5 60275 48600 137.3 .. 13.90 Jl._ -90 . . ._
AC93?Ci:J<l? ZG342 CRAE 311~~41:9. 53f)039.9.:Qtl():l00 48600 1390 1060 0 -90 GRAVITYRL 1
AC93ZG343 ZG343 CRAE 364266.9 5350399.5 60325 48600 138.8 11.70 0 -90

----_ .._._,.- - ------- ----

AC93?Ci~<l~ ZG344 ,CRA!: ,36429.1.9. f):lf)(j4QQ:Q, ()0350 4860(j 1311.6 4:J.20 0 -90 GRAVITYRL
AC93?Q.:l<lf> IZG345 CRAE 364316.9 tj:JtjQ~()O:f): ... ()037tj, 48600 138.9 1900 0 -90
AC93ZG346 ZG346 CRAE 364688.2 5349623.0' 611301 48160 149.21 9.00 0 -90,'IES
AC93ZG347 ZG347 CRAE -. 364762.3 5349675.7 611331 48250 154.41· 4.00 0-.90l'IES ------ ..--.- ..

1I(;932:G348 ZG348 CRAE 3647509 534969.0.6 6.111 ~I 48255153.5i 31.00 0 -90jYES

~~~~~~~.~~ ~~;~~ ~ ~~:~~~:~ ~~:~!~~:~ ~~ ~ ~~I :~~~~ ~ ~~:~I 1~:~6 ~ :~~I,~
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--------------------
Appendix 2: Grieves prospect. Orillhole collar information.

\

HOLE PLOTNAME COMPANY AMGE AMGN LOCAL E LOCALtj RL DEPTH .A.:z'r"IAMQI .. INCL SURVEYED !DI-I~URVEY~- -_ ..- - --- -. - -- -"- - ----- .'.--------- ..._- ---- - .._-- -_..... ,,- - -- -_. -- --------_.._-- -

AC93ZG351 ZG351 CRtIE 364753.7 5349664.3 61135 48245 154.2 5.50 0 -90~ 1-
!AC93ZG352 ZG352 CRAE 364697.1 5~4~~~Q:2 61172 48138 154.8 28.70 0 -90 'IES_ ..__ -_0-- _. _

165.8 ' .

AC93ZG353 ZG353 CRAE 364752.9 5349384.6 61365 48050 25.00 142 -80 'IES1 .--- - -- --_.- .. --- .' -----_ ...- ~,

AC93ZG354 ZG354 ~ 364744.5 1. §:l4~393:~. 61350 48050 162.0 29.30 142 -80 'IES
- - - - ----'- - - '-- ----- .. -

,IIC93:i:C3.355 ZG355 CRAE 364737.8 5349401.3 61340 48050 159.6 39.20 142 -85 'IES
---'----- - ---_.- -_.------- .....

AC932G356 ZG356 CRAE 364731.3 5349408.3 61330 48050 156.9 51.00 0 -90 'IES
.---

1 §:l~9424.~
----_._-

AC93ZG357 ZG357 CRAE 364726.1 61317 48050 153.1 56.80 0 -90 'IES
- - ---------_._--- - -------~ --- --- -----'--'-'-'----

0093ZG358 ZG358
.

CRAE 364353.2 5349283.1 61200 47690 142.31 121 ,50 142 -50 'IES 1YES-,-- _.'---- -_ .._---,,- -~_..__._-- _.'.--------- -
14§.~!0093ZG359 ZG359 CRAE 364492.8 I .. §:l~~?~§,? 61269 47805

~~:~~
143 -45 'IES 'IES

-- --- -- ..-------- I ----'---"-

00932G360 2G360 CRtIE I 364492.0 5349296.4 61268 47805 145.5 143 -70 YES 'IES.-------- - -- -- --- ----

146.2
----,

0093ZG361 ZG361 CRAE 364563.9 5349375.0 61253 47914 99.00, 142 -45 'IES 'IES_.-_. .- ------

0093ZG362 ZG362 CRAE 364643,1 5349421.6 61259 48008 143.3 99.20 142 -60 'IES
__ - ___ ._'0__- - --- ---_.._._------- ---- .. _--------- - _. - -r--- ,

0093ZG363 ZG363 CRAE 364642.7 5349422.1 61258 48008 143.3 ,129.601 0, -90 'IES 'IES
-------_.- --~ ------ --- -.-... ---------

0093ZG364 ZG364 CRAE 364692.5 5349675.4 61090 48200 150,1 88.50 11?: -45 'IES-_. - ------ ----~ _._._---,_ ..... - '-_.. --_._ .. - .,- ~

OD93ZG365 ZG365 CRtIE 364692.0 5349676.4 61089 48200 150.1 113.00 1421 -75 'IES 'IES
_. __ .. '- ...- .. _----- ... __._-_.- _.- ._-- - _.. ----

1
i

AC94ZG366 ZG366 CRAE 364476.6 5349160.7 61371 47719 160.0 7.50 o1 -90 'IES ,

~--------

AC94ZG367 ZG367 CRAE 364470.7 5349169.2 61361 47719 157.8 16.50 0, -90 'IES
,

- .-._._-- _._---~- - ._. - -- -- .. - ---- .... _. _. ,
AC94ZG368 ZG368 CRAE 364459.7 5349175.2 61350 47719 155,2 12.10 0 -90 'IES

- -- -- - -- ~.. . - -- ...-

AC94ZG369 ZG369 CRAE 364451.2 5349182.3 61340 47719 154.0 3.50 0 -90 'IES
AC94ZG370 ZG370 CRAE 364442.6 5349189.6 61330 47700 153.4 46.50 0 -90 'IES

1
- - _ .._------ .- ._. __..- 1C -- ----- .. ~..•. _--- _.- '-'- ._._---

AC94ZG371 ZG371 CRAE 364435.7 5349196.3 61320 47700 152.2 30.50 0 -90 'IES
- -------_ .... -.... -_..-

AC94ZG372 ZG372 CRAE 364428.3 5349201.7 61310 47700 151.3 39.60 0 -90 'IES--_.. __..__ .- --'-
[Z8373

. --_.~._----- ----_.- --- _....._ ..- - - .
AC94ZG373

.....
CRAE 363612.1 5348991.9, 61160 47100 122.8

..•
2.10

. ...
0 -90 'IES_ ..... -..__ ._._._.~

i~(3374
-_._--_ .._..- - ------ ----_.__ .._--,- ·C 1'·--

AC94ZG374 CRAE 363614.9 5348982.81 61170 47100 122.9 4.80 0 -90 'IES
---._----_._. _.~ -- _.- ----_.- --- _.,_._------- _._._- - --- _.__.,

122:91
- --

AC94ZG375 ZG375 CRtIE 363619.1 5348972.6 61180 47100' 2.50 0 -90,'IES
---_ ....__ . ---_.- -------- ... - ----_._._- --_.__.- ~ ... - - - -

"':90:mAC94ZG376 ZG376 CRAE 363622.6 5348964.0 61190 47100 123.0 3,00 0
------_.

AC94ZG377 ZG377 CRAE 363625,6 5348954.1 61200 47100 123.1 250 0 -90 'IES·:c·- ._.. -- ... _._-_.~ - - _._- .,,- - .._-_._-
AC94ZG378 ZG378 CRAE 363629.6 5~48~44:6 61210 47100 123.3 2.101 0 -90 'IES

.

AC94ZG379 ZG379 CRAE 363633.6 5348936.7 61220 47100 123.8 8.70i 0 -90 'IES
---_. _.~ --.- - -'-'-- - - - - - ---_._-

AC94ZG380 ZG380 CRtIE 363638.0 5348924,1 61235 47100 127.4 4.00 0 -90 'IES- -- -_._--- -- - ----_.- . -- -- - ._--_ ..-

AC94ZG381 ZG381 CRAE 363605.4 5348895,0 61250 47060 128.2 5.50 0 -90 'IES ..._--_.-
AC94ZG382 ZG382 CRAE 363600.4 5348903.0 61240 47060 128,1 5.10 0 -90 'IES

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

AC94ZG383 ZG383 CRAE , 363597.8 1 §34§~1?:Q 61230 47060 127.7 8.10 0 -90 'IES----_._------

f~~~~~H
: c.

AC94ZG384 ZG384 CRAE 1 §:l<l§fj?1.? 61220 47060 125.2 5.20 0 -90 'IES
.._._,,-- --- -- -~._--~

-_.._._-- - .cc

AC94ZG385 ZG385 CRAE 5348930.3 61210 47060 123.4 13.80 0 -90 'IES
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Appendix 2: Grieves prospect. Drillhole collar information.,

HOLE PLOTNAME COMPANY AMGE AMGN LOCAL E LOCAL N RL DEPTH AZIM (AMCil INCL SURVEYED DHSURVEYS-----. - ,--_. -- --- - --- ---- ---"'--- - ---

AC94ZG386 ZG386 CRAE 363589.7 5348942.5 61200 47060 122.4 2.40 0 -90 YES
--.- ._._. -

JAC94ZG387 ZG387 mAE
.. -

363588.9 .. ti~~~~5g:!J 61190 47060 122.1 1.20 0 -90 YES
- --- --- --- -- -------_.-

AC94ZG388 ZG388 CRAE 363588.3 5348960.3 61180 47060 122.2 1.80 0 -90 YES
- -- ---- - _..' _.'--- - ------ - - - ~'.- .~."---'--

AC94ZG389 ZG389 CRAE 363619.8 5348873.7 61275 47060 129.3 14_80 0 -90 YES_.. __.. - -------- -------_.- -- _...- .~_._-_._.- _.c' -

AC94ZG390 ZG390 mAE 363686.1 5348946.7 61225 47150 129.2 7.40 0 -90 YES
.. ----- -_.. _- - -,-- - -------- ---

5_90AC94ZG391 ZG391 CR'\E 363677.2 5348960.0 61210 47150 128.1 0 -90 YES
---_.------

AC94ZG392 ZG392 CR'\E 363675.1 5348968.9 61200 47150 127.8 7.80 0 -90 YES
-- ------- ...... , .• -- - ----- ._--------- - ..--- "--1 - '.-_.._-- .. - -

AC;~4;;'(3~~~ _ ZG393 CR'\E 363672.7 5348983.0! 61190 47150 125.7 7.50 0 -90 YES
.- ---------- .

~~4i~91jl
.- . ---

AC94ZG394 ZG394 CRAE 363668.5 6118Q 47150 125.4 4.80 0 ·90,YES
- - _ .. _.. --,- _•. -------- ,

AC94ZG395 ZG395 mAE 363666.8 ti~4!JQO?,1 61 170 47150 125.2 12.30 0 -90 i YES
- -- ----

I
- ------ _.~ - - -- - --

f-_jO!YESAC94ZG396 ZG396 CRAE 363660.6 5349009.3 61160 47150 124.71 9,30 0
----

'I 363658.8
.

124.61 --~~_.,----~AC94ZG397 ZG397 CRAE 5349018.5 61150 47150 -901YES- - ---------

~ :l§3§~1:§
--',- _..-

AC94ZG398 ZG398 CRAE 5349027.6 61140 47150 124.6 -90 YES
------- ---- .-"'--- I - ---------- --OJ -- - --:

260:AC94ZG399 ZG399 CRAE i ~§~§§l.Q 5349037.5 61130 47150 124.4 0 -90 YES
- - -- -------- -- -

2.30\ '" --

AC94ZG400 ZG400 CRAE 363660,0 5349048,0 61120 47150 124.1 0 -90 YES

Page 13
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APPENDIX 3: Grieves prospect. Air-core drill-hole logs and geochemislry - ZG366 to ZGtlOa

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

1.24 40 4600 2 ~5 26700
2,29 32' 11900 5,9 104~Q.Q

--~,'~, 8~3 3~f 45600 29.4 182000
4.99 7'1 i 49600 10.7 205000
23,7 9700 16900 3.9 126000

~

1.02 385 436 2277--~----t-----'1'f--- ~_-,6'l-_""~_~

~PPI:!,,~I-'c: 3: G~!_eve!:l pr~sF!ec:t.Arr-co.re drillholelo.9s and g~~chemlslry ·ZG36~loZG400.

Resul's in ppm unl,eSS.Shown Ol"he,rwise. --,,,,,._.:.1"',. '.,
HOLE ~ IDTC) ~ SAMPNQ D~ __~~ BMRLITH FlELDID rfuruRE Ai. T,~I,"M",IN'-j'OO"O-"Oi.,-o",0","R--!,OO=MM=ENT=,=S~ ~_f_----"
ZG366 o! 1 Oha Cg K+W .9!.zile wav~l, .!,!o sample
ZG366 11 43983870 771480g Sis Fe G !~rr_~gonlraclures 1.77 30 73 1005
ZG366 4 6; 3983~71 77148 Qha ~lsMq Fe :Py DB+K Irace Py 1.15 37 92 I 636
ZG366 6 7,5!3983672 77148Qha ""1 LGK 0,28 '5 15 95

ZG367 0 ~'~: -1-- Qh~ ~.____ ~ K-+-W .~~zire scree_~,.flo sam21e --'----l---~-~--~~-: - ;~~ '-1"-- - ---::-~-::-;:-:-~~~
ZG367 2: 413983873 771480g CCy Fe I I_~ _~c:l_rdclay __ -1 14 1.18 _
ZG367 4, 613983874 771480g Ccy 1 I~ plaslic -, 17 2~62
ZG367 ~l 8i3983875 771480g Ccy I = silly -, 17 1~55i 36 137 I 725
ZG367 8 103983876 77148qg ~i_ :m ~_C!~9cl~Lchl~~.ca~~o~",c~olJs -1 19 2.53 ~? 293 1139
ZG367 r------.!-QI 12 3983877 77148 Qg SlsSsh Vq_ I~ ',:,CGCG~~_-- some alferalion. vein Pt_____ -1 17 2.23 2d~_~~~ ._l.!~~
ZG367 12 143983878 77148 qg ~Sl~_ Sd _ :~!?u~~ !r8'~qJ_z_ __.________ -1 59 2.07 25 397 ,721

ZG367 14 16.539838797714809 1.§,ls ,VqFe._.LG i~~_'!!.1~J~~8'qt~_,_~~~Qdrilli~g ~1 19+- __ 0.67 20 137 261
ZG36B a 2 gha :(;g__ ~ 19~z_ites_cr~~!_J:!il~a_,!!p~e ____ , _ _ _
ZG368 2 4 3983880 77148 99 ;g~y D.E3+N ,s§lndy &c::arbonaceo\Js clays _ 10 ~~4

ZG368 4 6 cl9838~1 _~71~~ ()~I~ ~__ LB__'~_I---_' ~ ~__ 19 _,~7-,5~1+--""

ZG368 6 8 3983882 7?14~ Og jCcy LB+DG I 16 261
ZG368 8 10 3983883 !7148 9.g (;~Y ro plC!sfic, smooth 20 103
ZG368 10 12.1 39~~884i 7714S:6g CcySIS VcFe OO+G b~~_atlte _slai_'.1lng_. 7 31'
ZG369 0 2.5 : .Olla 9;l .'t5-:.w ~lzilescre~. no_~~~p'e

ZG369 i 2.5 __3_.~_~98388~__.~~~!!~ Q9''§!~ _~ ~_ OB+N _ hard altered colilic sis
ZG370 a 2.5 ' :Qha Cg K+W gfzile 5cre~. no sample

~~~_j~', 2·1L ci~~~~~~~i ~~~:~i~ ~~~ ~vq ~;BN ~:;~_~n;~:.ol~~g~!t_e~eins ~_; ~~ 1~:~ ~:~~ ~~~ 1.;1_ ~~~~~
~~~?Q 16 ~_ 3~8~~~~ 71 ~ 4~ _'?J -~cySIS 00 creamy sis - allered7 -1 10 19.6 8800 139 ~}i 29000
~~~ ~ _l~398~~~~_ ._l~~!! Qg ~__-------~, ~__ B+N_,.._~~ b~11 & smooihbiack +~_..:'+-_--:;.4:-'t-_~1_6..:lr-...~~QI--__,-7~2~2+---_-,-7,.~8~~3.QQ
~~370 19! 121'~~~~~~O 7?1~~Og ~cy __ rn ~C!~_~~<.Jr~naceolJschips 1 24 ?'~~i 38~ 2829 9.1 67200
~Q~70 l~,·I' ~~139.8,~3,__ ~~1 7,71~~9,g C;:ry Fe lB ler_r~-!Q_~eJ~s 2 21 7.08! 595 1514 14.8 174000
~Q~!Q !~, !~I~~~~~~? ~71~§9g ~ I~ LYG()ol!!!<::_.fg~.,.~e~1<Jx._~i.9_e~~ti~ ·1 6 4.811 1789 259 il937
Z<:;370 16' 18i3983893771480g__ Sis Sd -iLXQ ()()li1!~_gQ~'~E!~~~L~_~~rl~~ -1 6 5.58 1984 201 il485
ZG370 ..__iL~20; 3983_~$ _771~~~ __ siS - ~_.+- ,f'Sd"--__i,L:'YG~--j'0'!'O":'Ii':'lic'_'_:C~O~3~,-.w~e"'a"'kl'-y"a"'n"'ke"rc<ili,"c ~__-'C'+-__ 5 4.24 1822 1

_ 198 .~~
ZG37Q 20, _22;3983~95 7714~ Og Sis Sd j~Xq :~olilic9Q~_ -1 14 4.84 1496 975 6.2 91800
ZG370 22: 2413983896 i7i~8 <:)g ,Sis Sd B+YG loohhc C03, possibly Oolilicc<J\le in -1 9 3.25 1046 361 2.8 32600
ZG3i6 24 263983897 lr'4809 _ ,~cy _ Ml I" '_ ,~ 3-6'~0_1 '6~4 6400 1443' 8.9 106000
ZG370 Z6 28 3~8~~9a 771480g ~ QCL___ ",_ G.LB 1_ _ 7 20~6 4624 2'721 , '4.2 81900
ZG370 28 30398389977'480g:)isCcy_Fe Sd \G aiteredC()3_ -1 '3 '2.95700 318 2~75 '8800
ZG370 30 323983900 77148 99 §I~_~y 1____ Sd OO+LRB ~_tr9~g!y al-'e:~~d?_ -1 20 23.4 9700 441 1.1 10400
ZG370 32 343984001 7714899 SlsOx Fe ScI OG+L8 ::l.lle:red,__y~!nedwilh_ltbrn FeC;03? -1 9 32.6 13500 77 1717
ZG370 34 36 3984002 771l1~lOg s.lsCcy Vc 03 carbonaceous -1 8 30 12100 44 1075

ZGG3370 33 6 38 ~~88~400.q~! 7!!4488-:~ ~c-cy ~ carbbonac~ou~, greasy -1, 20
7

22. 1,6
2

', 88 5 164 Ii 784
6Z 70 i 8 40 ~~_~ 04i 771 ':"=1_ __g'j ~ car onaceous - 1 . 0 75 66

ZG370 40 42 ~~8~Oq51 77148C?g q~x S:G ~1 17 2.11 92 86 708
ZG370 42 44 398400111 7714810.; Ccv Ii>,; 93 lari"v -1 23 1.7 55 69 770
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APPENDIX 3: Grieves prospect Air-core drill-hole logs and geochemistry - ZG366 fo 2'G400

HOLE DFAOM iOTO ;S~M~!'J9_ DPO !lMRLlTH !f!~L~D TEXTIJRE :AlT/MIN COLOUR COMMENTS__ Ag Cui Fe"/o Mn Pb SOlo In
ZG37Q ~~! ~~I_~9~~9QT 771,!8Qg §~~_C;:cy 53 -1 18! 1.06 62 39 563
ZG370 46: 46.51398400877H8Qha fv1qCcy G brecciawilhclaymalrix -1 15j 0.85 46 25 356
ZG371 ,2-L---?i-- Qha Cg I~ -L K+W alzile scree, no sampl~~_, +_,_+_ cc~I-'-c-occ '
ZG371 2' ~i 3~~~QD~ 771~~ Og qcy Fe DB+N lerrug veins -1 23 4.88 ---------:i9 -- - ~~3 ~--I-~-'311I
ZG371 " 6' 3984010 77148 Og Ccy 83 g"IIy ·1 20 5.58 108 371

"

I 2984
ZG371 6' J18'3984011 77148clg Ic.cy 83 __._...1 13 7.5 878 133 3'38
ZG371 81'10 398.10 i2 77148 Og iSis Sd? I LG ~pg~gy <::9_~j?_lt_e!~d}!._§~~I~Il'l.lg9_3 ·1 6 12 7 6000 105 1858

ZG371 --A .__ 12 39840 13 ~L~ fu ;Sis +;;Sd~ ,,:GS';- _-l"sDO=rn.9Ylooking_~03, minor Sd altern .~_'C":+ 6 13:4 _6_0QQ._ 71 2210

~~~~~ ~~: ~$lj~~16~~ j;H~~' ~~f~- Fe Sj !fri [~~~~fO~ ~~ ~: ~~:~ ;g~~ ~~ ~~~~
ZG371 ~~i !~ 3g84q1~ ?714~Qg §I~ Fe :~~ :minor.clay -1 7 36.2 12900 18 408<'1
ZG371 .1~ 203~84Q17 771~80g ISis Sd G-too -1 10 37.5 16500 59 1" 2.8 16300m;: -i~I-~1!!~~tl~ffttl~·~:--~----+:~- --~-- i~;i.~;y,,,cC"'00"'33--_._--- -+- :~ ~ ~~.~ .1~~~1_ fH~3.L~~~6

;~;:. U l: l.1HH, ;;:ai:;: W" Co ~ ~r !i!!Eif:' 1';! :::11 ,ill. Him:
tG371 ,_ ..~_30.§~9..B4.023~l2."6.Q\L Sis Fe. Scl -f,;LY"'G,o ha<doolilicC03 1 121·7~f--2.~7.6 '5.51, 3.5_.. 172

2
0,0

7~G372 i 0 2 :jOha qg K+W qtzile scree. no sample -r _ I-
ZG372 2 <'I 3~~~024! ??148'0g CCy 00 -1 20 1.59 52 127 1028
?9372 , 4 6 3~~.~025 ?? 1~!3 Og gcy DG+B hard -1 31 2.53 76 47 1623
Z~372 I 6 83984026 771480g . CCy DG+B pJ~.slic -1 24 6.74 11(1Q 1?! 2011
~-l----J11 10_~984027 _.t7148 Oq C~_. . __~__,__ +;l:G::.::;._~+m~in~o~,_,g=ril~,brn clay-n- -1 16 10.1 2886 67 ! 1788
ZG372 10 123984028 771480g Coy l:G ·1 12 15.7 6600 29 I 1865
ZG~Z~ 12, !.4; ~~84Q~.~ 7714~ Qg~ySls ,. FE:! 1__ DG+B !~~_r_L!g993.or_~~~ns -1 6 13.41 4990 32 3833
?G~!2 14' !~i~~~4Q~Q 7714~9g Sis ISd I~XG minor Sd aiferalion -1 7 15' ~~DD ~1 2848

~~~;~ ~~: ~~!jiji1~~J itill~~-,_ ~cy ~_~ !ri:Ya ~~:'~arg03 (coraVshel1s) -~'H- ~I" 121.~ ~~~~ ~~ :j~~
ZG372 20i 221398'033 77148 Og "lsCcy Sd I(i,YG skelelar C03 (emal/shells) ·1 3 12,1 '068

1
25 3373

ZG372 22, 241398'03477'480g 'I Ccysrs ,CG<G spongyC03.grillyciay ·1 8 11.1 3693
1

37 6000
?G372 241 26 ~~~~Q~5 !!)4~ Qg ;§~ Fe Sd OO+YG -1 8 20 7800: 418 4121
ZG372 26 26 39840~6 7714~Qg !~~ __ Sd LVG-tG skelelalC03 -1 12 34.4 13100 484 7700

ZG372 ~I- 30 3g8~m _.=tL!~~!?--g .__~ ~~__. ~""_. OO+lYG oolitic C03 -",--cc-c-c-c--c--.-."+----,:.'~6Ii" __~ 10900 837 2. 75f------~~200
?g3~? 30 ~? 3~Q~Q~8 !!1~80g. ~s Fe Sd LYG+K ~_lrongly._.~!t.{!r~d,,!:l~~"'~!lesta~~_~~ 1 26 ~~.1 _~~87 5600 14.~ 70QQ9
ZQ~~? ~? 34398~Q~.9 7?1~~()g SIs fe Sd lYG+K ~~litic,al!_efe~,he~~!i~eSlained -1 7 30.513400 871 1.8 12800
~G372 ~~ 36 ~@~~Q4QI 7?!48:Qg §Is ~ ~ LYG+K Q()lll~C, slrong!Laltered ~1 8 B.9 3154 311 8000
ZG372 36 38 3984041: 7714~iOg Sis Fe S::I lYG+OO oolitic, hematite -1 § 11.6 44§~ 339 4163
~cjj72 38 39.63984042' .~!1~~Qg ~~ Fe §j lYG ~_()lilic,h.e.~C!li1e.rerrugweins -1 6 11.6 4158 391 3938
~9].?~ 0 2:l ~@~.~Q~3 ~~1~~ 99_ ~.YQ~ t83 ~il!~._t{!xtur.~~.__ 1 30 1:.1~1 125 4224 _!968
?..9~~~ ql 2 ~~~~044 77148 Qha ggc::_cy In: \~ ce w_~a~ly ankerilic 6 .1~ 10.1i ~~Q9 ~~~QQ 4.2 _~~QOO
Z<3374 2 43984045 771480g Sis LII SdPl 'JG 5%Py_ 5 10 20 6900 37400 4.4 180000

~~~~~ ~1 4':!~:ij161~ ;j~~:g~a :~~: FYSdlp3 !~;O~~~~ei~e~:~dyClaY -~i lS 7.31 2467 1 35700 9.1194000

ZG375 21 25139840,a 7714a60 iSis· Ve I~G.G ;'haieVC03 .. .11 ~ ~:~~ :~;r '~~~ 4~;~
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APPENDIX 3: Grieves prospect Air-core drill-hole logs and geochemislry - ZG366 10 ZG400

Zn
271

2968
1008

16000
719

131 4
1349
1956
1853
897
266
224

I

I

--~e_--1---, 0

2917
521
241
303
354

2437
1766

82

-~"I-----i---~I 45

!
I

- ,
~

I
i

757
271

38
662

_ '-""'1----. ._3_4~
641
629

13
28

_--'-"I-_~."+ I- ~' 8
31

463
5
6

___-+__ ,,240
5
8

36
247
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HOLE DFROM_ 1.IJT9 ISAMPNO OPO BMRLlTH IFIELI)IO TEXTURE!ALT/MIN i_~L9UR COMMENTS _Ag Cu Feel.. Mn Pb
ZG376 01 - ? ~~~~Q~~ 77148 Og 'gcyC::;".

jPy
'SG+B -1 6 0.5 50 105

ZG376 :;>' 3 , 3984050 77148

~.
CcySls M..GCG veg ·1 23 3.19 74 277

ZG377 0 --'-< 398405~ 77148 lCcvc;v CJG,N -1 40 ~Q6 49 457
... I _.,._- - --- --

ZG377 2' 2.5: 3984052 77148 ClQ Sis ,Py - 00 hard C03 -1 21 1.91 89 54_ ,
2113984053

... -

ZG378 Oi 77148 Og <:V<;CX I
...

lJB<.G minor C03 .-1 35 0.78 38 415
1-------- .-

ZG379 0, 2,3984054 77148 Og C;vCcX DB -1 17 0.37 27 95 I··1

ZG379 2 4:3~84055 77148 Og Cc)'

-~~
DB -1 29 1.38 24 351

ZG379 4L---.a.;~~±~ _~~~~8 Og Cc)'__f-- 1

00 hard clCl'i & grit ., 29 1.89 42 '59. .. . ..
ZG379 6 813984057 77148 Og Sis Fe 1lX3 .' 20 2.! ~i 39 68

ZG379 8 8.7] 3984058 77148 Og SlsOvc IpYSd 1

00 some alteralion ., 22 1.3~i 116 41
,

ZG380 0 213984059 77148 Cl9 CvC.cX 'MLBDB .' 5 0.29' 1 B 6
I _..-

!Lii+'s Q.~~]ZG380 2 413984060 77148 Og CcySls I grilly, mino~ s!s. no E.O.H~clJ:nple ., 9 26 21

ZG381 o 213984062 77148~_.- CVCCv B ., 6 . 0.281.. 16 8
-~~---i-- .

ZG381 21 413984063 77148 Og GeL. 'M31Xi Ivege ., 17 Q.37! 16 21

ZG381 ~! 5.5 ~~~1Q~4 77148 Cl9 ~I~c::(;y Ve 'G>DG I -1 19 2 176 149I. _______

ZG382 01 2 3984065 77148 Qha (;g j_L~+DB isilly, some qt~i1e -1 6 0.21 15 4

ZG382 2 i 413984066 77148

~-
Ccy Icc . IDB -1 1 1 0.27

;~I
15

ZG382 r-....iL _.5 ...' .398406! .!7..'.±8

1~~
Ve .JD3 -1 28 L~Ol 102 >---_.--

ZG3B3 0 2 3984058 77148 Qha i~~_lB isilty, some qlzile -1 6 0.25

:;1
5,

4 1 3984069ZG383 2 ' 77148 Clg gcy DB !g~i~~y -1 28 0.3 28

ZG383 4' 6 3984070 77148 Cl9 ,<2cy DB i9!_\~!Y________ -1 39 0.33 16 99

ZG383 6 8 3984071 77148 Og i~qy!5~~_ DIHDG Iminor C03 -1 4 , 1.57
3t.

82
. - - -- -----

ZG383 ..~ 8.1
~8-4072

2fL iSis Ve P'L 00 E.G.H. sample o~!t -
ZG3B4 0 2 77148 aha ;CgCCY DB minor Qlzi!e -1 23 0.31 1 4 28
ZG384 2 4 3984073 77148 Og j~ySls

ISCi
00 graphitic -1 28 1.53 19 111

ZG384 4 5.2 3984074 77148 Cl9 jSlsCey Ve G>DG ! -1 27
1

1.78 29 32

ZG385 0 2 3984075 77148 Og Igcyg", DE»DG silty grit , -1
2~i

0.57 2' 125

ZG385 -~ 4 3984076 .2.7J.±8g9 __ !CcySls Fe DE»DG -1 45 1.37 26 35BI
r---" ...

ZG385 4 6 3984077 77148 Og Igc::Y§I~ 00 med-grained C03 , -1 25

1

2.28 29 35

ZG385 {; 8 3984078 77148 Og CcySrs 00 carbonaceous -1 30 4.57 39 44

ZG385 8 10 3984079 77148 Og ISis Ve SOG -1 15' 1.1 102 43
1--- -----

ZG385 10 12 3984080 77148 09 Sis Ve DG+LG ~ha!~Y_QQ~ -1 16 1.83 115 19

ZC;~ 12 13.8 3984081
771~

Sis Ve PvSd DG+lG sha~y C03 -1 17 3.24 154 20
1-- .

ZG3B6 0 2 3984082 77148 q~a_ _ C;gCcy DB .. I· ·1 12 I· 0.36 20 78
--- ----- -- -------

ZG386 2 2.4 Og SIs Ve 00 ~:qJ::!: §.<1_l"!1pI139nJy_______ I
ZG387 0 1.2 rOg SlsOvc 00 veg. E.O.H. sample~n.lY

. -

ZG388 0 1.8 3~~~.o~3i 77148Clg g~Qc::ySls Ve GB+WK 1 , 4 , 112 5300

ZG389 0 2 3984084 77148jClg g~~cy B 1--
., 8 0.39 67 603

·1

ZG389 2 4 3984085, 77148!0g g~y- ..
DB .9r~!Y~ __ ~~_r_~ c1ay __~h_i~~ -1 21 I 0.82 25 I

324
·1

77i 'B'OgZG389 4 6 ~~_~~086: <::c::ySls Fe DB !~~!,,:!g clay chips ., , 5 6.15 23 32'-

2G389 I 6 8 ~~~~9~?i 77148 Cl9 <::gy OCB hard -1 , 9 1.84 22 812

2G389 I
8 10 39840881 77148 Clg CC\'

'\le
OCB hard -1 21 2.13 29 1446

2G389 ! 10 12 39840891 77148 Cl9 §1~9cy lG+DB .' '5 2.1 72 1008
, -------------

ZG389 '2 14 3~8409~1 77148 Og SlsOvc i ___ G>LG slightly shaley C03. aller~7 -1 9 0.38 127 258

ZG389 , , 4 14.8 398409' 77148 10,:; S~ Ve ;ISd G -1 9 0.3' 152 209
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APPENDIX 3: Grieves prl)!'>pecl. Air-core drill-hole logs nnd geochemistry - ZG366 to ZG400

-1 7: 0.57 64 9'2 1848

.-- •• 16 _...!.~ 27 ------'395 L~??
·1 12 3.87 92 492 1125,

.
-I 10 1.1 61 39 505

-1 i 3 0.63 5-3l 23 88
,

-------

-1 9 1.93 41 154 346
I

·1 4' 0.5 71 91 18

HOLE DFROMjDTO SAMPNO DPO _ BMRLlTH ,F'lELDID TElCTURE ALT/MIN I_COLOUR jCOMMENTS_ Ag Cui Fe% Mn Pbi 5%,1 In
ZG390 01 2398.092 77,.8 Qha ICgCcy LB,B I -1 10 0.3 30 67 ! .6
ZG390 ~I II 3984093 77148 qg 1Ccy !L~+DB - gr"iliy -1 1B 0.25 31 186 58

ZG390 .-U---__.6...3..9.8.o9. 771.8 OiL_----.JQ"l'.--b__ --I l;ooo~:_-jsmall hard ela~"'ps'_ +--_., !Z _~1.03 ----.1~f_------'--Z1---f__~ 3~g
ZG390 ~J 7.~ _~~~~Q~§ !!~~~ 99. !q~tSJ~ Vc :~+B I. -1 --16 LOB 49 1!~ _ 702
ZG391 0 2398.096 77148Qha -CgCcyoo :gravels&elays ·1 7 0.33 2220 .2
ZG391 2 4 3984097 77148 99 jg~y- [B3 1 16 _O~~i 20 157 45
ZG391 • 5.9398.098 77148 OgS's Ve Py CG 11 29 0.71 59 28.6 85.
ZG392 0 2:l.98"'0!12.27j~§.~_~ ' __f- ~. si'IL~gra',e_' ._ .li 6 0.2. -----'..8f--....BiL--f__--~
ZG392 2 4 3984100 77148 ()g Cey B,LB sandy I 21 30 0.63 29 3034! 9BO
ZG392 4 6 ~~~410\ !!14~LQg gs;y [G3 l 1 17 0.3 23 30Bi 137
?q~~~ I 6 7.8 ~~~~102; 7!1i18 i gg._____ Sis VcVs? Ga? CG -1 22: 1.43 64 24~~1 3542
ZG393 0 23984103, 7714B'Qha09 c:vCcy 00 ·18 0.3 20_'261 _ _212
ZG393 , __~ __~ 3984-'-O~ LI'14~ 91. ~ ""-- ,c;""L__ -f .! Q __~2_0.~~ . '-8.f--2~~001__o_=1.~'5 _'2~.QQ
ZG393 .~ ~ ~~~418~ ?~1~~qg g_~_ a33 4 28 1.65 ~3 11900 "l.·T.... l_?~QO

ZG393 6' 7.5,3984106 ,,1.8 ()9 ~Is(;cy Vc G.0Ci _ I 1 22 1.61, 83 5000 2· ...5i'}1' 20800
ZG394 Q. ?i3~~~_~Q~ !r~~?QhaOg Cgg~y lfa___ ·1 .1 9..~?: 25 ~11 ~: 1?~7
ZG394 2 1 413984108 77'480g CcY. '''-£00 -1 29 0.361 '2 510 1861
~39~_f--- -U--4.~ 398"09 ZZI.8~i5.~ VeFeDs_ f'>' . CG -I.! 14 1.9, _16.5._2903 82.Q0
ZG395 0 i ~ _ Qha l(;g K+8 --lqlzile gravels. no sample _I _:
ZG395 • 63984113 7714809 ,Cey _ 00 21 3~ 0.92 12 9000 t.:!, 16800
ZG3~5 6 83984114 ,,1.80g Cey_ Fe ca i 2 19 2.01 15' 17300 4'1~ 32000
?;~~_~~ 8 10 398~115 7?~~8 Og !Ccy§l~ Vc ~ I 1 18 1.83 125 6~ooi .,. 12400
ZG395._f---_'.Q __'~ 398.116 _-,71.8 Clg i9''y§''--- ~_L. ~~.... .• ~ '6__~'.c5-' _~56 -------.aJHJOL '2..'00
ZG395 12 12.3 Og ISis VcFe LG+CG
ZG}~§ 0 2398411°

1

77148Qha 'ggecy
2G396 2 4 ,Qha e.g K+B qllil~ g~av~ls, nq ~~mpl~

ZG~~~- 1- 6 I IOha Cg K+B qtzilegra...els, no sample
ZG396 _ 6 __ --c~ 3~~ n_14 8 Qg _~_~9'.~ oo--I-------c---.----c---------
ZG396 8 9 3~-984112 771480g Sis. Vc [)3__ ~a ...ei~,_p_oors~_~p~~_
2G397 0 3 5 Qha Cg ~"!:B .qfzifegrayels, no ~~rT!~le

~Q~~7 35 573984117 77148Qg ~I~ VcFe CG
Z0396 0 2 Qha Cg K+B qlzile gray_~!s.no s8_mple

~G398 ~l ,,_2_'E-,-~_!!8411 ~ Jl..!-±-~ ~-- ~- ~----- ~--- -;~----+~-c------c-----~-----+--
?~~§J~ a :?i g~a _~ 1,t<~B ;Ql~i_legr8"els,no s~~j::l!e

~g,399 _~i 2.~ 3984119 77148 Qg ;~Is liCG
ZG400 01 2 Qha 'Cg ~B
ZG400 21 2.3398.'20 7714800 ISis 'Ve ~
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Appendix 4: Diamond drill hole logs and geochemistry.,

---_.---_..

Roller bit. no core

I

~LTIM INJCOLOU'!- COM!!1E.r-ITS _

APPENDIX 4: GRIEVES PROSPECT· DIAMOND DRILLING LOGS AND GEOCHEMISTRV
~~~~Ii~ -t?~PP.rTi·~~I~~~-~rig~n 9!~~~wis~_ --1- - 1___ -- ------ - ---- -----

HOLE DFROM jDT~ __~.~NO iDPo BMRLlTH FIELDI",D_+T"EXT=...U..RE.._

ZG359 0.00
1
,' 13.00 I Qg? ..•. Ccy?

ZG359 1i60: 15.00 3914643 77~13 Qg Ssh We R'
ZG359 15.00' 17,60 3914644 77213 Qg Ssh WeFr LB

=Z=G,,3=59:-----+ 17.~Q _..1.1,50 ~14645 __:o77"'2:-':-:3,+0=g"-- +S""..5_._--1-"B"'x____ ._. AGLG_. _lime f11.~dslone . .
ZG359 21,50 ~5.~0 391464~ rl~13 Qg Sis AGLG ,lime mUc15lone
ZG359 25.50 27.~0 3914~47 77~13Qg Ssh?Sls? FiWe? OON iCartl0naceousdec"mposedcarbonale?
ZG359 27.50 29.50 3914648 77213 Og §sI1?§I~? _ FiWe? OON iCarbonaceous decomJ'()sed carbonate?
ZG359 2950 31.50 3914649 77138 Og S~h?§ls? FiWe? OON !Ca;bOnac~ous decomRQsed carbonale?

EZ",G",3",5:-:;9_+--,3,,1:-,.:-:;50 33.50 3914650 77i 38 Og Ssh?Sls? FiWe? OON ICarbonaceous decomposed carbonale?____ _ ....
ZG359 33.5Q 35 ,50 3914~51 7713.8 09 §S..h.?§I~? 'I'I.~? ffiN C",bonac~ouscJ~compose<l carbon~le?

ZG359 35.50 37.50 3914652 771 ~8 09 Ssh?§is? _.~~? OON C;~rtJona"eous. ~composed carbon~I~?

ZG359 37.5Q 395Q 3914653 ._ 7713~1()9 Ss.h?Sls? IJ'J.e? ;@ C~rtJ()naceou..scJecomp()s~<lcarbonale?
ZG359 39.50 41.50 3914654 7713~ Og Ss"?Sls?IJ'J.~? OON CartJ()[)-""~ou5cJ~,,oml'0s~<I carbonale?
ZG35~ i!,~Q __ ..ilo~Q ......3.~1.24...6...5...51-...,7c.7c.l..3..8'1.Qg __._ Ssh?Sls? We? OON. Carbonaceous decomposed carbonate?
ZG359 43.50 45.00 3914656 77138 Og SS.h?§15? ~e? OON Carbonaceous elecomposed carbonale?
ZG359 4~.OQ 46,50 :J9146~t 77138°9 SdlC:;"y. _ fllElx Sd Y+OO c;lay~n<l an~",it~ allereel carbonale
ZG359 46.50 49.50 3914658 771380g S(jICcy AIBx Sd V+OO Clay and ank~rite ~~",,,d carbonate
ZG359 49.50 52.75 3914659 77138°9 SdlCcy. ,AIBx Sd V+OO Clay and ankerite altered carbonale
ZG359----+-_52.75 __5:l..,60~4660 7713800 Sdl AIVuBx_--t'::Sd....... --!-'VB""--._ Ankerite allered. 00lile5 locally Vi5lbl~

ZG359 53.60 55.50 3914861 771380g S(jl AIVuElx Sd VB Ankerite ~1I~red. Qolites locally visible
ZG359 ! 5550 56.80,3914662 7713~ 09 Sdl AIVuBx Sd VB Ank~rite altered. Oolites locally visible
ZG3~9 5~,80 5850 391413133 7713~ Q9 Sdi IAIVuBx Sd VB Ankerite ~Ite",d. Qoliles locally visible
ZG359 5~.5Q 5990 39116~4 771~8 Q9 ~I (AlvuBx Sd VB Ankerite altered. Oolites locally visible
ZG359 59,90 61.503914665 7713800 (;<oy(;s IAI ISd MYLBDB 'Clav and ankeriticsand
ZG~59 ~1,50 13350 3914~66 771~8Q9 c:eycs .. AI~ MVLBDI3 .. Clayand~nk~riticsan_d
ZG359 63,5Q 65.50 3914667 77138109 gcy J:X3 g~rbona.ceouscl~y+chertybands

ZG~59 ~5,5Q 67.50 39116~8 771~~i()g Ccy CG CartJ()""ceouscl~y+chertYtJ~nds

ZG359 67.50 70.50 3914669, 77138 Og g"y [(; C~rl}onaceou~clap ch~rty bands
ZG359 7050_...l..:l..,~Q 39146701 I~~ CCy_-;- . -+"CG"'=_ Carbon~ceous c@y+cherty bands __...
ZG359 73.50 76.90 3914671 77~ 13 Q_m Ssi Lm AWG
ZG359 76.90 79.00 3914672 77213 Om Sss Ma LGW
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Appendix 4: Diamond drill hole Jogs and geochemistry.,

! I

HOLE DFROM oro SAMPNO -+~_9-_ AI% As Ba Ca% Cu Fe% ~---Mg% ~- Pb 5% Zn mags~~ x10-3 _
-- --- --- f"-="-- ,~--- ----

ZG359 0_00 13.00 ,

ZG359 13.00 15.00 3914643: ·5 7.08 12 291 5.42 38 4.45 1.97 1.47 2371 -50 792: 0.12
-- -

3914644'ZG359 15.00 17.60 -5 6.63 1 250 9.67 35 3.09 1.75 2.72 460 -50 455' 0.14

ZG359 17.60 3914645 f__lcL~ 5 72 26.30 -~I--_l,~I--Q,§,! 2.78 __~_i§ -50
!

589 0.08
2!.~ -5------1---- -_. -_._-- --_ ..- ----- -'---622' ----

ZG359 21.50 25.50 3914646 -5 1.14 ~, 54 26.90 19 I- 1.33 0.52 3.41 329 -50 0.08
-- -" - -_. - - - ---- ---

!ZG359 25.50 27.50 3914647 -5 2.84 8 133 21.40 22 3.02 1.32 1.18 930 -50 783 0.08
I

- -- - _ •..- ,

ZG359 27.50 29.50 3914648 -5 2.86 6 131 19.90 21 4.69 1.29 1.30 1670 -50 ! 1450 0.06

ZG359
. -

29.50 31.50 3914649 -5 2.55 -25 141 18.70 8 8.51 1.12 0.91 3150 117 3250 0.25
--- -----

ZG359 31.50 33.50 3914650 -5 2·i~e.--:25 110 20.50 9 5.50 1. 11 0.66 1830 -50 --------- ..!.Q.2Q 0.48--- -------------

ZG359 33.50 35.50 3914651 ·5 2.21 ·25 98 19.90 9 5.49 I 0.99 1.20 1780 -50 4700 0.04
-- - -----

ZG359 35.50 37.50 3914652 -5 3.64 -25 136 12.90 16 6.25 1.40 1.85 1970
I

124 1.95 6600 0.09
--- ----

ZG359 37.50 39,50 3914653 -5 2.80 -25 108 9.61 1 1 13.80 1.07 4.87 4690 50 1.04 5190 0.23
- -- -

ZG359 39.50 41.50 3914654 -5 1.93 -25 69 11.00 1 0 11.60 0.75 6.02 4140, -50 1.18 6620 0.18

ZG359 --~Q __~~l~!114655_ -5 1.73 -25 65 8.35 9~.90 0.65 __ 4.~ jlI30L__l03 1 .71 _.72J.Qe--- 0.41
---- -~- --- e--- . ,,-,
ZG359 43.50 45.00 3914656 -5 3.09 ·25 106 7.54 20 16.30 0.94 4.13 4620: 260 4840 0.70

--- .- - - ----

jill ,lit
ZG359 45.00 46.50, 3914657 -5 1.75 -25 62 5.26 17 28.00 0.51 2.68 7880, 176 065

- ------

3914658!ZG359 46.50 49.50 -5 2.82 -25 108 4.26 1 0 23.60 0.96 2.29 7220 199 0.28

ZG359 49.50 52.75 3914659 -5 3.95 -25 180 5.52 15 20.50 1.36 3.03 6520 497 0.52

ZG359 52.75 53.60 3914660 -5 0.85 -25 .~I--~J4 15 32.70 0.26 1.10 12600 _?4.5. 0.70
~--

----

ZG359 , 5360 55.50 3914661 -5 0.81 -25 25 5.35 -5 27.60 0.19 2.78 10700 137 0.35 12000. 0.65, --

0.541
- - _.._--

ZG359 , 55.50 56.80 3914662 -5 2.90 -25 95 10.20 27 15.70 0.72 5.97 5400 224 11000 0.30

1.20 -25 43
I - .-

8 30.50 0.31 1. 31 12000 163
-- -- I

15200, 0.68ZG359 56.80 58.50 3914663 -5 2.85 0.41.- - - -- ._-

I.Q2jZG359 ~!l50 59.90 3914664 ·5 0.67 ~~5 19 6.44 15 27.50 0.20 3.57 9340 350 22800 0.15
-- --------

ZG359 59.90 61.50~14665 -5 5.19 511 124 2.78 37 14.50 1.97 __L~1---. 851 2140, 19.20 97000
- - 0.09

ZG359 61.50 63.50 3914666 -5 4.69 1080 154 0.10 52 12.10 2.41 0.3~ 96 5430, 18.70 86000 0.08
- _. -- ---

ZG359 63.50 65.50 3914667 -5 1.38 69 190 0.02 21 2.11 2.19 025 40 310 2.71 6290 0.05

ZG359 65.50 1--- 67.50 3914668 -5 2.19 -25 206 0.02 1 6 1.24 2.07 0.23 37 67 2070 0.07
-- ... - - - -- ---

ZG359 67.50 70.50 3914669 -5 1.99 37
I-

210 0.02 1 9 2.45 2.36 0.27 35 131 2~40 0.03
---

~~~~Hf!::~li
ZG359 70.50 -5 2.51 -~~-. 214 0.01 266 1.15 2.55 __ 0.~.5 1--_ - ___l.!1I-

95 ----
302 0.01- ----- -----

ZG359 73.50 -5 5.90 1 196 0.14 14 0.40 2.38 0.30 -15 -50 64 0.04

ZG359 713901 79.00 3914672 -5 1.57 -1 39 0.05 9 0.29 0.52 0.06 37 -50 27 0.02

Page 2



- - - - - - - - - - - - - - - - - - - -
AppendIx 4: Diamond drill hole logs and geochemistry.

\

--------- --_._.

COMMENTS
R.9.Uer bit, no core

COLOURHOLE DFROM ![)TO SAMPNQ IDP() BMRLlTH FlELDID TEXTURE IALTIMIN
ZG380 O.Olli 15.00 Qg? C;c~? ". ,
ZG360 15.0ll[ 19,10 39146731. 77213 Qg Ccy I CXB
ZG360 19.1flO'2~ 3914674, 772!~.Q9. ~, .. __,._, AGLG __-+"'Li"'m"'e'-'!'u_d_s_to_n_e. .....__ .... .. __.

~~~:~ ~3-~4-:.. ~0•. ~0-.·.·. ··~3-~8'.·~0··~0: ~~1~~~~i ~~~~~ §~ . ~: . VnFr ~~~~ Dolomite veined
ZG360 . __ .. 3914677 77213Qg Sis Fr AGLG
ZG360 . 38.00 41.00 3914678, 77213Qg Sls__ We? [)3 ,DeCOm~05<!dlimem~~slone

ZG360 ..i1.00 __43.0ll 3914679 77138 00. Ssh?Sls? FiWe? . ""OON=--__, .,Carbonaceous decom~osed carbonale?
ZG360 4~.Oll 45,00 39146~0 77138 Qg §sh?§i!;? FiWe? OONCarbonaceQu~ de90m~osed carbon~te?

ZG360 45.00 47.00 3914681 7713809 Ssh?Sls? FiWe? OON ICarbonaceous decom~osed carbonate?
ZG360 47.00 49.00 3914682 771380g Ssh?Sls? r!Fi,;ve? 'OCJ.l 'Carbonaceous decom.p0sed carbonate?
ZG360 49.00 51.00 3914683 77138 Og ~h?§ls? Bx?We? OON Carbon~eous decomflosed carbonate?
ZG360 51.00 53.00 3914684 ---.Z.Z.!38~_,_Ssh?Sls? AIBx?We? ,Sd ,LY+DG Weakly arikeritic. carbonaceous. decorTlflOsed _ .' __..
ZG360.. 53.00 55 00 3914685 77138 Og Ssh?Sls? AIBx?We? Sd LY+DG Weakly a.nkeritic. c~rbonaceous. decomposed
ZG360 55.00 57.00 3914686" ni 3s!i:Jg Ssh?§ls? A~?vV~? Sd LY+DG \I\I~""I~ ~nk_eritic, carbonac~ous. decomflosed
ZG360 57.00 59.00 3914687 77138 Qg Ssh?Sls? AIElx?W~? Sd LY+DG \I\I~akly ank~r;t;c. carbon~ceous. d~omposed

ZG360.. 5~.Oll §LOO 391468~ 771~8 Qg S~~?§Is? AIElx?V,le? Sd LY+DG \I\I~~klyankeritic. c~rbon~ceous. decoOlflosed
~G36ll.-.+_....§..!, 601_.~zll _S!2.!46~~---.Z.Z.!~~ Ssh?Sls? AIBx?We? _I:Sd~ , _LY_+_DG__.._I-,-W",e;.-a",kl:,;y..:a",n",ke",r",it",ic.....",ca",r",b",on",a",c",e.,.ou...s,,-,..:u",e.,.co...m",fl",o",s",e",d__ , _
ZG360 62:7QT 65.00 3914690 7713~()g §dICc~ AIBx Sd Y+OO Ank~rilic9~rbon~t~~n~carbonaceousclay
ZG360 65.00) §7,Oll 3914691' 77~ 3~ ()!L §cliQ:y ". AIBx Sd Y+OO Ankerilic9~rtlon~l~ ~n<J carbonac~Qus cla~
ZG360 67.00 69.00 3914692 771380g SdlCcy AIBx Sd Y+OO Ankerllic 9~rbonate ~nd carbonaceous clay
ZG360 69,00 71.10 3914693 771380g SdlCcy AIBx Sd Y+OO Ankefltic carbonate and carbonaceous clay
ZG360 7 L 10 73.00 ~146.~ 771380g SdICcl'......._~.__~_., Y+OO Ankefltic carbonate and carbonaceous clay'---__ . _
ZG360 73.00 74.75 3914695 771 ~8 Qg §~ICcy AIBx Sd Y+OO Ank~rilic carbo~lEland carbonaceous clay
ZG360 74.75 76.80 3914696 77138 ()g Cc~ ALGOO Minor silly/sandy bands
ZG360 76.80 79.20 3914697 77138 ()g Ccy ALGOO ~,"or sillylsand~ tlands
ZG360 79.20, 81.60 3914698 77138 9.9 c;c~ I I ALGOO Minor sill~/sandy b~nds
ZG360 81.60 84.00...3914699 77213 Om So ~ --'n.. __-j:,:LG,:,-::; _
ZG360 84.00 85.30 3914700 77213'Om Sss! ,WLG
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Appendix 4: Diamond drill hole logs and geochemistry.

\

m~9sus x10·3Zn5%IPbK%Fe%CuCa'%BaAsAI%HOLE DFROM OTO 5AMPNO ~ 9
ZG360 0.00 15.00 .
ZG360 15.00 19.103914673 -5 3.55 100 164 2.36 31 4.95 1.57 0.37 55' 119 5.55 5590 0.05
~360 __19.1Q 2400 3914674 -5 0.46 lof---_~ 29.50 20 l.cQl __0_.~? 3.56 ..~~:_. __ -50 ~~t3 0.07
?G360 .. 24.00 29.003914675 -5 Q.46 4 22 28.00 19 1.03 0.18 4.81 311 -50 148 0.10
?G360 29.00 3400 3914676 -5 1,12 4 54 28.60 22 1.01 0.47 1.89 2221 -50 776 0.03

.. -'-,
ZG360 34.00 38.00 3914677 -5 1.22 2 61 23.80 18 1.64 0.55 5.09 43t3, -50 279 0.07
ZG360 38.00 41.001 3914678 -5 1.20 6 57 27.70 21 1.81 0.54 2.00 517: -50 378 0.08
ZG360 41.00 43.QQI~146791 -5 3.34 __ -25 157 17.70 8 7.87 1._5_5 __ 1.54 2~~__ -50 _ _~Q,_ _ __ Qo1.5.
ZG360 43.00 45.00 3914680j -5 4.55 27 216 5.27 15 15.90 2.08 2.04 5170 -50 2950 0.89
ZG360 45.00 47.003914681 -5 3.92 27 182 1.83 1424.20 1.78 1.03 7940 -50 1.66 6000 0.43

-

ZG360 47.00 49.00 3914682 -5 4.20 -25 179, 5.70 14 7.32 1.78 2.92 1930 -50 3710: 0.21
ZG360 49.00 51.00 3914683 -5 3.80 -25 158 6.49 12 8.93 1.66 3.32 2270 -50 17501 0.34
ZG360 51.00 53.00 39l~_~ 2.86 -25 116 _ 13.20 __ 8 6.40 1.27 6.66 1820 _----=..5.Q____ __206Q Q.cg
?G360 53.00 55.00 3914t3ll~ -5 2.43 -25 9512.00 7 9.32 1.06 6.22 2940 :501 3410 0.27
ZG360 55.00 57.00 3914686 -5 Jell5 -25 68 11.40 6 12.90 0.79 6.19 4170 -50' 3130 0.24
ZG360 57.00 59.00 39146t37 -5 1,:;~ -25 5-" 10.40 5 17,20 0.63 5.68 5730 130 0.79 6260 0.38
ZG360 59.00 61.003914688 -5 2.42 -25 85 9.93 8 15.20 1.02 5.46 4580 72' 4650 0.18
ZG360 61.00 _6g,2Q 3914689 -5 3.2.Eif-_' -25 119 6.~~!--....J...2. 17.30 1.38 3.56 4540__IJ.:;L . 48?Q _._ 0.27
ZG360 62.70 65.003914690 -5 1.28 -25 47 4.46 7 21.50 0.48 2.33 6930 1461 1.19 5490 0.75
ZG360 65.00 67.003914691 -5 2.64 -25 96 1.94 1320.80 0.87 0.91 7070 2461 0.67 9690 0.85
ZG360 67.00 69.00 3914692 -5 3.30 -25 117 0.75 13 26.60 1.00 0.32 9590 126! 1.27 6970 0.85
ZG360 69.00 71.10 3914693 -5 4.50 -25 163 0.58 21 24.70 i.42 0.33 7750 130 1.47 9480 0.85

ZG36Q }I.l0 7300 3914694 -5 3.~~_-----..:.2.-"._ 163 0.291-__ 31 22.60 1.73Q..0·.:l.2c~6f---l'-"2!!990-00+- 249~7-'-01 _ 2.38 314173-QOoOJ- - -00,.t3
4

,,2
0ZG360 73.00 74.75 3914695 -5 2.87 124 74 0.31 93 32.80 0.69 ,3.90 1

ZG360 74.75 76.80, 3914696 -5 2.89 101 240 0.02 33 3.24 2.80 0.35 70' 4430 3.60 9070 0.07
ZG360 76.80 ni.20

'
3914697" -5 2.97 168 234 0.02 18 1.94 2.38 0.29 40' 1080 2220 0.03

ZG360 79.20 81.603914698 -5 2.96 43 289 0.01 26 2.43 3.08 0.36 4Bi~' 210 710 007
?G360' 81.60 __.84.00 391469!! _------=--" _ ....t3Jl..2.._------..2.. ..2..QQ _0. lEif--_~ __O~~~ll _ D

Oc
.=2
0

8
9
f---J.

1
8.
9

-1
5
Q4

6
. _ " 1_ 81. 0.03

ZG360 I 84.00 85.30 3914700 -5 2.17 -1 54 0.14 9 0.29 0.72 ---201- ----0-03

w
<:::>
w
o
<:.0
~~
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Appendix 4: Diamond drill hole logs and geochemistry_,

~~~:1 ~OQ 010
1600

SAMPNO DPO ~~~LJTH ~:y\DJD ITEXTURE IALTltJilN COLOUR l:g~~~~,T~ocore
ZG361 - 16.00 18.00 3917601 771500g Sis ! L ,AGCG 'Wispy banded lime mudslone

ZG361 18.Q.Qf--~Q.,QCJ 3917602 7715000 SSllsS '+-" __~I _. ~~~ u_ !Wispy banded lime mUdslon~ ---- ----- . ---
ZG361 1-- 20.00 22.00 3917603 77150 Og ~~ Wispy banded iime muds/one
ZG361 22.00 24.00 3917604 77150 {)g Sis I AGCG ivvispy bandecllime mudstone
ZG361 24.00 26.00 3917605 771500g Sis I AGOG Wispy ba~ded lime mudstone
ZG361 26.00,___ 28.00 3917~06 77150,gg Sis ,AGCG Wispy b,,-nded lime mudslone
ZG361 28.00 30.00~11~ 77150:gg _ SIs ---i,,.A,oGccCG==-- -j"W...,,ISPl' banded lime mudstone
ZG361 30.00 32.00 3917608 77150 l gg Sis - _---- I,AGCG Wispy bancled lime mudstone
ZG361 3200 34.00 3917~0~ 77150 gg Sis AGCG IWisPy b~cled lim~ mlJdstone
ZG361 34.00 36.00 3~17610, 77150Qg Sis AGCG Wispyb-"ndedlim~mlJdsto"-e

ZG361 36.00 38.00 3~ 17611 771500g Sis AGCG Wispy banded lime mUclst2ne
ZG361 38.00 40.00 3917612 77150 00 ~__ _ AGCG Wisov banded lime mudslone
ZG361 40.00 42.00 391761~, 77150 {)g Sis AGCG Wispy band,,-dlime mudslone
ZG361 42_00 43.40 3917614 77150 {)g Sis We? ro Decomposed car~onate

ZG361 43.40 46.40 3917615 77150()g CcySdl clay,c,,-rb2nates,,-ndandfrags
I.ZG361 46.40 48.40 3917616 77150 OJ! CcySdI clay, carbonate sand and frags

ZG361 48.40 50,~ ~91761Z ?__7__' ~50~0"",-0__---+C",c"lv"~Sd~1_-+1 --.----r- cl'lV, carbonale sand and 1~"9S.... ------ --
ZG361 50.60 52.40 3917618 77150()g C"y§dl clay,carbona(esandandfrags
ZG361 52.40 54.50 3917619 77150Qg (;cySdI, clay,carbonalesandandfrags
ZG361 54.50 56.00 3917620 771500g Sdl ,

=-~~=-'~::':~'-';_+--_':~~~'-':~'-'~'+------:~C:~-":~"~CI--:-3-=-91-7-6-2..jl-_7-7-15_0_ fl_0g --+Sd_1__:,- __+IH_e_- __.;.,R ~_~I_~~_~_. .____. _
ZG361 __ 59.80 60.50 3917622 __ 7715Qlgg Sdl 'lJ1Y Oollli", Vie,,-kly haem, ank ailered
ZG361 60.50

1
61.40 3917132~ 77150Clg Sdl Jl.Ry Oolitic, Vi~,,-kly haern, ank ,,-Itered

ZG361 61.40 63.00 3917624 77150 Qg Sdi :LRY Oolitic, Vi~,,-kly ha~m, ank "-'tered
ZG361 63.00 64.40 3917625 771500g Sdl LRY 02Iillc, w~""ly haem, ank ailered
ZG361 64.40' 66.50 _...:l.Q17I3~_J~Qs t'S"'d"-I +---_~__-+ _+"'LR"'Yc_- Oolilic, weakly haem, ank altered . _
ZG361 66.50 68.90 3917627, 771~Q Qg Sdl LRY. Q()liti(;, Vie",,-Iy ha~m, ank allered
ZG361 68_90 70.10 3917628 771500g SdI LRY Oolilic, weaki~ haem, ank ailered
ZG361 70_10 72.00 3917629 77150 ()g Sdl LRY Oolitic, weakly h,,-ern, ank ,,-lIered
ZG361 72.00 74.00 3917630 771500g Sdl LRY Oolitic, we,,-~Iy ha"m, ank ailered
~_G_3_61__ 74.00 Z~ 39 17631 771~[QY_----I_'Sd"'"--1 -+- I _ ILAY__ Oolitic, weakly haem, ank"-'I~~L~ ~
ZG361 ?6.00 77.30 3917632 77150 Clg Sdl !i..RY Oolitic, weakly ha~m, ank allered
ZG361 77.30 78.60 3917633 771500g Sdl 'LRY O()lilic, weakly haem, ank ailered
ZG361 78.60 80.60 3917634: 771500g ,;dl(;"y AI Sd Ankerite altn, and clay
ZG361 80.60 82.40 ~~~763? 77150.Qs -?~g~y AJ Sd : Ankerite~l~n.~f'9~I~y

ZG361 82.40 83.90 3!l1763i') 771~Q[(}g_~ I"S"'d"'IC"'C'Ly--I'A"I---~~----+-I'_ Ankerite alln, and clay .__~ _
ZG361 83.90 85.40 3917637 7715000 SdlCcv AI Sd Ankerite alln, and clav
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Appendix 4: Diamond drill hole logs and geochemistry.

\

!rnagsU:i x10-3'In
!

5%PbMn~9%K%Fe%Cu__ Ca%BaAsAI%HOLE DFROM DTO SAMPNO,\ 9
ZG361 0.00 16.00 ..
ZG361 16.00 18.00 3917601 ·5 0.97 54 57 30.20 18 0.94 0.45 1.02 351 78 i 6641 0.10

I
ZG361 18.00 20.00 3917602 ..~~l---~...QcQ§l--. 52 ~ __-;4~8t_~2c:-6.,,,1~0t_--:l-:9 1.05 0.44 3.65 387 109 ~ --I-_~_ ~~_27:J____ 0.15
ZG361 20.00 22.003917603 -5 0.92 47 4626.90 20 1.57 0.44 3.18 584 53 356 0.10
ZG361 I 22.00 24.003917604 -5 2.03 56 9825.50 22 1.25 0.96 1.48 145 60 '1006! 0.07- __ - I

ZG361 24,00 26.00 3917605 -5 2.37 43 113 25.80 20 1.25 1.08 1.29 399 -50 161' 0.13
ZG361 26.00 28.003917606 -5 1.67 45 8028.90 20 1.27 0.77 0.75 473 50 262 1 0.17

ZG361. ~8.00l--30Jl()~1!607 -5 1.'!~1---..:4o:0"j__--,-70"f_--'2eo8"'.-o0"j-0 ,,18"1-_-=2.08 0.67 O. 99 .. ~ ...7~9-o31-_ :!iQL --..1-- 4~_6_~ 0~.1.~. 2~6.-·1- 0_.1_7
ZG361 30.00 32.00 3917608 -5 0.94 40 43 28.90 18 0.78 0.42 1.34 182 -50 1 - ,,- - ~ 0.09
ZG361 32.00 34.00 3917609 -5 1.36 38 56 26.90 20 0.89 0.57 1.36 238 .. 50 0.07
ZG361 34.00 36.00 3917610 -5 2.58 34 _ 97 23.10 18 2.05 1.04 3.03 1160 120i 0.06
ZG361 36.00 38.003917611 -5 1.11 43 41 29.30 26 1.02 0.42 1.38 436 93 738 0.11

ZG361_l-- 3B.QQ 40c()()_391Z'61~1---5 0. 90 ----..l() __ 30 26.50 10 3
2

.. 0
0

5
9

00 .. 3345 3
5

'.4156 13783071---'=_-5500--- ~~ __ 8
5

6
3

5
4

0.14
ZG361 40.00 42.00 3917613 -5 0.96 26 32 25.10 10 r 0.13
ZG361 42.00 43.4013917614 -5 1.86 35 68 24.50 18 395 0.76 2.85 15601 :50 2840 0.08
ZG361 43.40 4§.40: 3917615 -5 1.22 33 45 21.80 11 5.15 0.45 2.16 2060, 62 3410 005
ZG361 46.40 48.401 3917616 -5 1.26 39 48 15.50 11 6.45 0.46 2.55 3020:. 287 1.90 19400 0.00
ZG361 48.40 50601 39176171 -5 1.81 -"3~~9+-_-'!6"'5,1_--"'4'_'.6~1~..._ ...l"c2t_12.10 0.62~1I--.s520! 612 __3c<1Q __1~()()()_ _..o..,()()
ZG361 50.60 52.401 3917618[' -5 2.12 39 80 6.86 15 5.63 0.76 3.47 1770 410 2.90 24500 004
ZG361 52.40 54.50\ 39176191 -5 2.65 29 103 10.80 18 12.80 1.09 5.60 55§01 317 1.101 12700 0.10
ZG361 54.50 56.061 :J917620[ ·5 2.56 ·25 138 17.40 12 3.07 0.92 8.92 1330: 260 4580 012
ZG361 5600 5750

1

3917621! ·5 0.46 ·25 30 19.20 10 3.24 013 10.50 1330,1 552 3700 0.10
~361 57.50 59.80, . i __ .... I- 0.12
ZG361 5980 60.50 39176221 -5 0.10 -25 8 19.90 7 0.92 -0.05 11.70~-~!-117 ---""i19o - 0~05

ZG361 60.50 61.403917623; -5 0~08 ·25 -5 19.40 7 0.66 ·0~05 11.60 2iJ31 73 682 0.10
ZG361 61.40 63.003917624' ·5 0.35 -25 6 19.4() 8 0.91 ·0.0511.40 383 156 1350 0~05

ZG361 .. 63.00 64.403917625 ·5 0.07 -25 -5 19.90 6 0~61 -0.05 12.00 352 112 1160 0~02

~G361! 64.40 6~2()f-3g17626 .5~,()~__-_2!i_----=:-,,51_.~ ,,6t_--:-0~-:68 -0.05 12.10 390 127 I--_l!i§()____ 0.04
ZG361 66~50 68.90 3917627 ·5 0.15 -25 -5 20~30 5 0.77 ·0.05 12.20 384 240 4200 0.03
ZG361 Ii 68~90 70.103917628 -5 004 ·25 ·5 19~60 5 0~51 ·0.05 11.70 288 81 1460 0.05
ZG361 70.10 72~00 3917629 -5 0.06 -25 ·5 20.00 7 0~76 ·0.05 12~00 409 93 1000: 0~05
ZG361 72.00 74.00 3917630 ·5 0.58 31 -5 19.10 10 0.94 ·0.05 11.50 391 195 0.45 6210 0~05

~361. 74.00 76.()()......:J!l!Z§..3..1 -5 0.10 ·25 ·5 19.80 10 0.76_ ·0~()!)t--ll.80 1.!1§ _196__ ! 4270 _(J.(J7
ZG361 76.00 77~30 3917632 -5 0.10 ·25 -5 20.00 7 0.81 ·0.05 12~00 403 141 ,4310",- - ~ 0.08
ZG361 77.30 78.60 3917633 -5 0.09 -25 -5 20.20 15 0.57 ·0.05 12.10 314 1111380

1 0~09
ZG361 78.60 80.603917634 -5 0.65 32 2417.40 101 1.85 0.19 10.20 695 762 1.45123300 0.14
ZG361 80.60 82.403917635 -5 1.47 38 57 12.30 14 6.20 0.53 6.19 2360 677 2.00! 21100 0.08
ZG361 82.40 Bigo: 3917636 ·5 _........2..:..'1 26 97 6.,,5-o0t_-...l-00t_"c2...4,,,,5,,,0+_ 0.69 3.15 _1_160() __ !Z()O+-__.,..a..,:J§.1 __ 23300' 1.85
ZG361 83.90 85.40' 3917637 ·5 1.12 39 40 8.97 10 24.40 0.32 4.46 12400 1570 0.561 11300' 0.32
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Appendix 4: Diamond drill hole logs and geochemistry.

"
TEXTURE ALTIMINHOLE

ZG361
ZG361
ZG361
ZG361
ZG361
ZG361
ZG361

DFIl~ 401 DTOS7 .20 S~~\~~3l-~ 71 50 ~iR1JTH ~yLDID
87201 89.00 39 i 7639/ ni5009 . gC)l ..
89001 91.00 39176401' ?,~7-'i'<5"_0f."0"'-a_ ..~+CC"::""c""--v __-+- .. _~ _
9100! §300 j . 3917641771 ~O Qg ~y

93.001 94.40 39176421 77150 Om Sss

~~:~~I ~~:~6 ~~~ m~1 ~m~ ~~ I~
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Appendix 4: Diamond drill hole logs and geochemislry.

"

-------
AsHOLE

ZG361
ZG361
ZG361
ZG361
ZG361
ZG361
ZG361

DFROM DTO SAMPNO IA 9
85.40 87.20 3917638
87.20 89.00 3917639
89.00 91.001. 3917640
91.00 93.00, 3917641

-- - - ... - ---, - -- - - ----

93.00 94.401 3917642
94.40 96.00) 391764:lc
96.00 99001 :J!l17644i

AI%
-5 7.61
-5 6.07
-5 10.10
-5 9.90
-5 4.16
-5 3.47
-5 1.83

Ba ca% Cu
----

45 264 0.19
-25 248 0.07

_~~6::12,--_~3:-:1Iot---::O~.0:-:7:/_
37 329 0.04

-25 161 0.02
-25 126 0.05
-25 66 0.05

Page 8

Fe% K% _""'g,?,~ Mn Pb SOlo Zn Imagsus x10~3

20 1.86 2.70 0.54 142 1180 1.95 5130! 0.03
21 1.65 2.36 0.39 110 226 21201 0.22

~~ --ffi-+¥a-5:*--~--~~~------~~~gl- -- ~:~
18 .. 0.78 1.96 0.27 18 58 116

1

0.04
27. 0.53 1.55 0.21 39 -50 43, 0.04
-5 0.41 0.79 0.11 25 -50 15' 0.04
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Appendix 4: Diamond drHf hole logs and geochemislry.,

- ---- . --_...

I

G
G0··--- ~,

G
G
G
G

'LGWi~

i~~~~ ~FR!~~ DT~~:~~ 5::::
45

D~7150 ~~?RLlTH ~~~DID I~EXTURE All/MIN ::URIE;~~E:i~~~re
~G362 18~10 21.50 3917646 771500g s::::~,:s=-:---Fw~-_~~' _.t-__~_~_AGOO ILime mudstone
ZG362 21.50 23~00 3917647 77150gg ~~ AGCG ,LiTTJemugsl9n"
ZG362 23.00 24.90 3917648 77150 ggSIs ,We I AGOO Lime mudstone
ZG362 I 24~90 26.00 3917649 77150gg Sis l,ve ! AG.OOL;,nemudslone
ZG362 26.00 31.20 3917650 77150 gg Sis 'We AGOO ,Lime mudslone

~~62 31.20 ~_28.00:Jfl!I~~! 77150(lg__. __-+SI~s~c_ iWe ~ ~CXi--~~mudslo;;e ~ _
ZG362 38.00 39.90 3917652 77150 (lg SdISls JAI 'Sd \G Weakly ankerile altered lime mudstone
ZG362 39.90 41.00 3917653 77150 (lg SdISls 'AI 'sa \G W~akly ank~erile altered lime mudstone
ZG362 41.00 43.20 3917654 7715009 SdlCcy AIBx ,Sd \G Tota'ankerilealtn,+Ccyzones
ZG362 43.20 45.50 3917655 77150:0g SdlCCl AIBx 1Sci \G Total ankerite altn, + Ccy zones
ZG362 45. 50f-~L7Q~76561--77150iOQ ~~ r:S,,,,dl-,,C,,CYL-_t'A,,IB=,x,-_~ __+'SdO? ------,'l9. Total ankerite altn, + Ccy zones
ZG362 I 47.70 49.60 3917657 7715Q 09 S<i/c;cy AIBx Sd r\G Tot~la"kerile altn, + Ccyzones
ZG362 49.60 51.00 3917658 7715009 §glc;ey AIBx Sd \G Tot~lank"ritealtn,+Ccyzones

ZG362 51.00 52.50 3917659 771500g SdlC;cy AIBx Sd \G TOI",~nk",itealtn,+C;cyzones
ZG362 52.50 54~00 3917660 771500g :Scl'Ccy All3x Sd \G T91a1 ankeritea~n, + Ccy zone~

ZG362 54001 j6.80 _39176611 __ 77150 ~ ~ Sdl lcH",e~__ LAY ~ _ Oolilic, weakly haem, ank altered
ZG362 56.80 60.40 3917662i 771500g SdI He LAY 091111c, we""Jy ~em, ~nk ~'I"red

ZG362 60.40 65.00 ~9176~~ 77150 gg Sdl_ He LAY Oolitic, ",eai</Y haem,§'1k ~ltered

ZG362 65.00 70~50 3917664 77150 (lg Sdl He LAY (lOlitic, welli<'Y haem, ank altered
ZG362 70.50 75.70 3917665 771500g Sdl Ha I LAY Oolitic, weakly haem, ank altered
~§36g__7~ _~ 78~40 __.3917666 _ 77150 Og _~ Sdl ~ Ha LAY Oolitic~weakIY~baem, ank altered
ZG362 78.40 80.00 3917667 771500g Sdl Ha LAY Oolitic, we"kly haem, ank allered
ZG362 80.00 81.90 No recovery
ZG362 81.90 83.00 3917669 7715099 ecyCs Very poorrec of sand and clay
ZG362 I 83.00 86.00 3917670 771500g Ccy ,
ZG362 i 86,QQI-~~~~QQ 3917671r._771~Q~ f9'__L _
ZG362 88.00 89.00 3917672 771500g Ccy
ZG362 89.00 92.00 3917673 7715Q,()g GEY
ZG362 92.00 95.00 3917674 77150,Og Ccy
ZG362 95.00 97.90 3917675 77150109 Gey
ZG362 97.90 99.20 3917676, 7715010m 1M:;

o
o
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--------------------
Append.x 4: Diamond drill hols Jogs and geochemistry.,

HOLE DI'FIONI I[)T() iSAMPNO iA9 AI% As Ba Ca% Cu Fe% K% ~g~~ Mn Pb 5% Zn mag5u~ x10·3
--- ---,.

ZG362 0.00 15.001 "
ZG362 15.00 18.10 3917645\ -5 0.60 38 41 23.90 7 2.38 0.23 7.56 832 76 1.20 6830 0.00

ZG362 1810 21501 3917646! -5 0.82 37 22 23.20 8 2.01 0.14 ~~1lf- _m 2250 2.40 550001 0.07
--~

-_... _- - I----~~_.- -~~-

ZG362 21.50 noo, 39176471 -5 1.35 35 67 26.70 1 1 2.05 0.50 3.01 626 722 1.50 13500 0.06

ZG362 2300 1 24901 3917§48i -5 1.09 37 55 21.90 13 3.26 0.48 4.38 1410 58 1.70 15500 0.06

ZG362 24.90 26.00 391764~1 -5 1.62 34 73 19.30 14 2.12 0.72 7.29 459 -50 1.45 7810, 0.11

ZG362 26.00 31.20 3917650 -5 4.90 84 215 6.48 21 8.19 2.09 3.25 3300 436 4.101 22100 0.06

ZG362 i 31.:2Jl
. - -

_._38.00 3917651 -5 3,i.8I--!~ 89f--....?.44 t---_ gl 22.60~Z~ 3.78 5430 -50 1'L~Q~_ . l~IQ.O 0.10
---_._~.- --- '-'-- --~

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

ZG362-T"""" 38.00 39.90 3917652 -5 1.57 31 54 14.50 9 9.59 0.56 7.70 5490 -50 1.25 16200 0.45
----- ------ - -- - -----

ZG362 39.90 41.00 3917653 -5 1.32 27 48 11.70 8 15.80 0.48 6.18 9210 -50 0.95 10600 1.00

ZG362 41.00 43.20 3917654 -5 1.75 47 66 5.33 10 27.80 0.66 2.50 15400 140 2.00 17600 0.93
- -

ZG362 43.20 45.50 3917655 -5 1.75 81 64 5.17 1 1 21.00 0.61 2.62 9300 1100 6.50 42700 0.15

ZG362 _45,~ f----47J..Q 3917656 c-----2 1.481---_.l..11--__ 24 8.77 10t- !~gQ~,~I--~~~ 14000 7620 1.80 __'!7.ZQQ l- 0.56
------- -~--- ~-'--

. ___C~

-16100[7400 .
----------_. _.-

ZG362 47.70 49.60 3917657 -5 0.85 -25 1 1 7.80 9 19.80 0.07 4.20 0.88 72000 0.33
-_. . '-----

23100 1
ZG362 I····

49.60 51.00 3917658 -5 0.91 28 40 7.56 8 21.30 0.35 3.92 1300 1.05 25000 1.40
- -- - ----

ZG362 51.00 52.50 39176~91 -5 1.02 25 42 7.49 8 20.50 0.38 4.01 21900, 3200 0.88 25900 1.07
-

54.00 1

- - --- - -_ ..• """,---

145l 34600ZG362 52.50 3917660, -5 2.94 -25 106 11.00 26 11.50 1.13 5.67 7730, 5900 0.08
- - - - --- -- ,- - I

3917661:
_.. -

ZG362 54.00 56.80! -5 O,~~c----- ..::5..5 ~_._~1-- 20.40 9 2.32 0.13 11.10 1130 910 _..o.Jlg _....7..1.§.Q_. 0.06

604013917662; ---5
--- ,_._- -----~._._~.-

ZG362 56.80 0.87 -25 43 19.70 7 0.93 0.29 11.40 676 243 3990 0.06

ZG362 60.40 65.00 3917663 -5 0.23 -25 8 20.00 10 0.91 0.05 11.80 519 610
0.

42
1

7920 0.04

ZG362

\

65.00 70.50 3917664 -5 0.17 -25 5 20.40 1 1 0.71 -0.05 12.10 582 654 4750, 0.06

ZG362 70.50 75.70 3917665 -5 0.13 -25 -5 20.40 7 0.68 -0.05 11.90 415 190 , 2910' 0.04

ZG362 i 75.70 78.40 3917666 -5 0.29 -25 9 _1.9.c9.Q 6 1.27 0.05 11. 70 696 1-_ __.9. 121-_ Q,;J'L __56~QI . ,Q.0Q.4------ --- ~-- .--- ----'-'---

ZG362 78.40 80.00 3917667 -5 1.05 25 35 15.20 14 6.45 0.26 932 3730 2070 0.57 3790 0 1 0.86
- - - ---

ZG362 80.00 81.90 . 1

ZG362 81.90 83.00 3917869 5 3.46 115 49 4.79 36 15.70 0.35 3.80 5000 13400 7.80 142000 0.62
.- - -,-- ------

ZG362 I·
83.00 86.00 3917670 -5 6.73 75 256 0.10 1 8 2.48 2.39 0.45 289 1380 2.95 17900 0.02

ZG362 86.00 88.00 3917671 -5 7.48 27 301 0.05 _..1..l 1-,§!J+--£,.8.7~i~+--__47. 285 3060 I- 0.04

8mr1917672
._- -. ~-- '--1ZG362 88.00 -5 4.78 44 225 0.04 29 2.69 1.91 0.27 42 193 1310 0.05

ZG362 89.00I 92.00, 3917673 1 -5 3.27 58 167 0.04 24 2.70 1.53 0.23 39 343 2440 0.04

ZG362 92.00 95.00 3917674 -5 10.00 46 313 0.02 118 2.69 3.23 0.45 27 155 1170 0.05
- - - - I

ZG362 ~5001 ~~:~61
3917675 -5 7.11 43 214 0.17 43 1.40 250 0.40 80 138 233 0.03

ZG382 9790, 3917876 -5 0.86 -25 49 0.02 9 0.45 0.26 0.04 34 -50 48 0.03
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Appendix 4: Diamond dnll hole logs and geochemistry.,

~~~~3 D~olT02400 SAMPNO [DPO ~~~l/TH ~:yL?DlDI ITEXTURE ALTIMIN I
COLOUR 1~~I:'~:t~o core

ZG363 24.00 29.00 3984301 771500g SI§Cey ,We LGMixedSls+CcY,broken

~Q~ ~!!,00l--_~ 3984302 771500a SlsCcy_ :wwee '--r, -,---:GGOG "... Mixed Sis + CCY,Er°ken_
ZG363 33.30 37.20 3984~03 7715()()g Sis M Lime mLJdslone
ZG363 37.~Q :)950 3984:JQ4 771 ~Q Qg Sis lwe" A(iri Lim~ mUct~one
ZG:J63 39,5Q 4130 3984305 7715Q()\l SdISls 'AT 'Sd \G Weakly ankerite "Itered lime mudstane
ZG363 4130 4380 3984306 7715009 SdISls .... .AI !Sd \G Weaklyankerileallered lime mudstone
ZG363 43.80 454Q_~S84307 77i50l29.=_ SdISls AI __ ~-3---- ~eaklY ankerile a11.red lime mU(jslone_
ZG~©3 45,1Q[ ... 47.00 3984308. 7715QC>g "<IIC,,y AIBx Sd \G. _ TOtalanl<~~tealtn,+c;cyzon~s

ZG363 47.00 49.10 3984309 771500g S(jIC;~y AIBx Sd '!G Telalan,k~ritealtn~.Ccyzo~es

ZG363 I 4910[ 51.30 3984310 77150 ()9 SdlCcy AIBx Sd \G Tolal ankerile altn, + Ccy zones

Z.G363, +51.3Qj .. 53.00 398431'1 77150 09 SS-dd:!c
I
Cc.:--y AlBx Sd \G Tol,,1 "nkerile alln,' Ccy zones

ZG363 _ _~ __ 54.50 3984312 77150Qll lilA:V AIBx ~---e"Q-----n Tolal ankerile altn, + Ccy zones.
ZG363 54.50 56.00 3984313 771500g §.d1Ccy AIBx Sd 'rG Tolal an,kerile alln,. Ccy zon.,;
ZG363 5600 57.50 3984314 7715Q 0.9 "diCey AIBx Sd \G ,Tolal ankerile a/In, + Ccy zones
ZG363 57.50 59.00 3984315 771500g SdlCcy IAI~X Isd 'rG 'Telal ankeflle altn, ~ gcy zones
ZG363 59.00 60.60 3984316 771.500g SeliC"}' 'AIElx §<l \G ,Totalank"rile alln, + Ccy zones
,lG363 • 60.60,---. ~QQ 3984317 77150 Qll . SdICcy IAIBx. 'Sd. \G Total ankerite alln, • Ccy zones
ZG363 63.00 65.00 3984318 77150 Og --- - S<JICcy --iAIBx-- Sd---- '!G Tolal ankerite alln, • gcy zones-----· ---.-----

ZG363 65,00 67.70 3984319 771 ~O 0.9 §ctlCcy ",IBx ;§<l,\§ Tolal an,kerlle alln, + Ccy zones
ZG363 67.70 69.50 3984320 771500g §ellCcy ",lgxSd \G Total ankerilealtn,' Ccy zones
ZG363 695Q 72.50 3984321 771~0 ()g §<JICcy _ .AIElx Sd ]'rG Tet,,1 ankerit~"ltn,. Ccy zones
ZG363 72.50 73.40 3984322 77150160 SdlCcv AIBx Sd JiG Total ankerite alln, • Ccy zones _
~G3©3 .... 7~,4Q 76.10 398432:)[ c 7715Q ().9 Sdlc;cy .AIBx Sd \G Tot,,1 anl<~rit~ alln, + fcy zones
ZG363 76.1Qi 71,60 :J9843g4 77150 Q\l SdlCcy .A'Elx Sd \G TOlal ank~rile alln, +C;cy zones
ZG363 n©Q 7~.90 3984325 771~() Qg SdlCcY AIElx §<l \§ Tolal an,k~rit~ ann, • Ccy zones
ZG3©3 78,~Q 79.80 39©432§ 77 t~Q Qg "ct'CcY AIBx §<l \§ Tolal ank",ite alt~, + Ccy zones

~~;~; ~~:~~ ~~:~~ ;~~:;~ic---' ;;~;~g~ . ~~cr.v AIBx~ ~ ·----ffi;:o~:~:~~s ~~:~ : ~I~ys:~~es
ZG363 83.40 8550 3984329 77655 gg gcy D3 'Car~onaceous clay + glz sand
~G363 8§,§Q ~7.70 398433Q 77§§5 QgCcy ex> ,Carbon"ceous clay. glz sand
ZG363 87.70 89.85 3984331 77655'99 Ccy D3 Carbonaceous clay + glz sand
ZG363 89,,1l..§c.-- _S2.QQ 39~~:J:J.2. __ 77655Qg_..,. Ccv GsFe . ;;R' Gossano~sclay:__'_ .. _
~G~63 92.00 94.20 3984333 77§55 Qg . Ccy GsFe :rR Goss"neus clay
ZG363 I 9420 96.40 3984334 77655 Og .. gcy GsFe \'fl Gossanous clay
ZG363 9§.4Q 98,60 3984335 776§50g Ccy GsFe \'fl Clossano~ clay
ZG363 98.60 101.00 3984336 776550g Coy CD3 Partly carbonaceous, becomes sandier wilh deplh
ZG363 101,00I-.103.0Q .. 3984337 77655 00 .._~ __I--. CD3 Partly carbonaceous, beCOmes sandler ",,11h.~Itl.
ZG363 1aioo 105.00 3984338 77655 On Ccv ------ G:x3 Partlv carbonaceous, becomes sandler with deoth
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--------------------
Appendix 4: Diamond drill hole logs and geochemlslry.

"

HOLE D_FROM DrO (5AMPNO "'9 AI% ",5 B.. Ga% Cu Fe% K% Mg% Mn 'Pb S% Zn magsus .10-3

~~~~~ 2~~~~~6f3984~01 -5 0.67 41 262860 20 1.37 0.20 0.53 225 81 1.25 5040 0.06
~G363 29.00 33301 3984302 -5 0.66 44 26 27.20 __ lE: ~r 0.25 3.27 697 56 120 6120 0.09

~~~~~ ~~:;~~urmm~l:~ ~:~: ~~u 1~~ ~~:i6 ~ ~ ~:;~ ~~~~H~ 1~~~ 1;~~ -O~:-n~~i--- ~:~~
ZG363 39.50 41.301 39843051 -51 1.13 -25 54 20.20 10 4.81 0.48 6.04: 1960 231 045 5800' 0.30
ZG363 41.30, 43.80 3984~i{j6r ~5 1.13 39 54 19.20 8 6.17 0.46 6.28 2930 309 ,..30! 12800 0.30

~Q363-+-----,4,,~,~_4:~c4:Q ..~98430Z_~ _ 1.22 --~()f-- _~_1~,~() Z _ 14.90 0.48 ~~,~_n.~Q~~... .Q..4li-_l4:~QL__.<J,1~
ZG363 I 4540 47.00 ~9843Q8 -5 1.38 33 58 12.00 11 15.00 0.56 5.79 8510 1500 135, 24400 0.60
ZG363 47.00 49.10 3984309 -5 1.35 37 56 15.10 5 10.30 0.54 4.93 5000 1931 2.50 1 24100 0.60
ZG363 49.10 51.30 3984310 -5 4.53 -25 197 3.59 12 18.80 1.91 1.63 10700 2640, 1.7S! 32400 0.22
ZG363 5130 53.00 3984311 -5 5.25 -25 237 3.53 14 14.10 .. 2.27 2.03 6170 362' 1.70 23800 0.15
ZG363 53.00 54.50 ~9843J1. -5 . 1.39 _...1.fl_ 80 6.~1 -5 21.00 0.56 _ ~.42 8060 __23l. 2clQ __ g~gQ0c---__ _~

IZG363 54.50 56.00 3984313 -5 183 64 89 9.26 6 1340 0.74 4.81 1_ 5030 68', 7.00 42800 0.12
ZG363 56.00 57.503984314 -5 0.52 -25 29 4.94 -530.50 0.18 2.28 9870 -50i 0.80 20900 100
ZG363 57.50 59.00 398431'5 -5 0.75 35 33 5.26 -5 26.50 O.2'a 2.42 7120 -50! 1.75 16900 0.45

~~~~~ ~~:~~ ~~.~~ ~~::~~~ :~~_ -;~ ~~ ~~;c----'-~ ~~.~~ ~:~~ _J::~ 1~~~~_:~~1_~~~__ ~:~~~ -- ~:~~
ZG363 63.00 65.003984318 -5 2.12 -25 79 3.85 8 25.60 0.84 2.07 14900 -5010.79 25700

1

0.90
ZG363 65.00 67.70 3984319 -5 1.76 26 64 5.22 7 23.00 0.67 2.72 17700 1031 1.35 36100 1.00
ZG363 67.70 69.503984320 -5 2.68 49 99 5.03 10 19.00 0.99 2.62 23100 572 160 38500 0.33
ZG363 69.50 72.50' 3984321 -5 5.20 105 179 145 19 14.70 1.79 0.90 148001 2640 3.80j· 770001'. 0.08
ZG363 72.50f-_ 73.401 3984322 -5 ._...l.8.!__~ 65 1.19 9 ~ 0.67 0.37 36500, 271 140 78000 1.00
ZG363 7340 76,10, 39843g3 -5 1.51 29 ~6. 1.15 7 27.90 0.58 0.34 42000! 76 0.95 ~80000i----1-40
ZG363 76.10 77.60; 3984324 -5 0.93 219 33 0.54 5 30.50 0.31 0.21 24600, 616 17.80 118000 0.10
ZG363 77":60 78.96! 3984325 -5 0.69 34 24 0.87 -5 30.40 0.22 0.34 40600' 239 1.30 106000 1.50
ZG363 78.90 79.863984326! -5 3.34 122 111 0.60 1221.50 1.17 0.43 23000 799 595105000 2.40
ZG363 ]9.60' 81.30 39843271 _ -5 1.87 46 63 0.67_.....§. __~ 0.65 0.27 33300._ 1540 __ 3.55 132000 __ ..Q~

ZG363 ._§1}0 83.40 39~4~;>8 6 9.69 29 223 0.17 _g4 4.01 0.5~ 297 9590 4.30 66000 0.10
ZG363 83.40 85.50 3984329 6 6.66 37 182 0.04 48 1 2.34 0.25 44 11000 3.85 37500 0.05
ZG363 85.50 87.70 3984330 10 8.85 -20 226 0.04 48 1.60 0.38 32 37000 3.20 45000 0.08
ZG363 87.70 89.85 3984331 189.37" 21 172 0.02 :z.og 5.02 6.37" 46 34000 3:301 54000 0.08
ZG363 'I 89.1!~f--g;>,00 3984332.?11-~,§~ __~g 164 0.01 918_.,,3-'-1,.,8"'0+---_. __~------"0-'-'l§---~ .J.g~ __..oclD 7000_. (),lQ
ZG363 __ 92.00 94.20 3984333 -5 3.01 50 20 0.01 182 48.80 1_ 0.02 894 7140 0.02, 10400' 0.25
ZG363 94.20 96.40 3984334 -5 4.11 33 80 0.01 257 44.40 0.07 1320 6760 0.02 12000 0.18
ZG363 96.40 98.603984335 -5 8.09 28 249 0.02 22330.10 0.23 582 6910 0.12 8240 0.20
ZG363 98.60 101.003984336 7 15.10 -20 352 0.02 65 2.38 0.44 3116000 2.90 27500 0.04

IZG363 101.00 103.003984337 -5 10.30 -20 298 0.03 _ 23 1.61f-.--__ 0.44 34 1520 31301 0.04
ZG363 103.00 10500 39843381 -5 10.30 -20 316 0.04 44 1.64 0.46 31 5860--'-:80'-5650:--····- 0.04
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Appendix 4: Diamond drill hole logs and geochemislry.,

HOLE DFRCtd DTC) SA",PN~ DPO_ I!It.1RLlTH AELDID TEXTURE IALTIMIN ICOLOUR C()r.!/IIENTS
2G363 105.00 107. 00 398433~ 77§55 ()g c:cy II~ Partly car~on~ceous. b~comes sandier with depth
2G363 107.00 109.00 3984340 77655 Og Ccy ~ Partly carbonaceous. becomes sandier with depth
2G363 109.00 111.00 3984341 77655100_ Ccv -+=CD3= P~rQycarbonaceous .. becomessandierwit~depth._
2G363 111.00 113,00 398434~ 776~~ OgCCjl CD3 Partljl carbonaceous, becomes sandier with depth
2G363 113.00 115.00 3984343 776~5 Ogc:ey CD3 Partly carbon~ceous.becomes sandier with depth
2G363 115.00 117.00 3984344: 77§559g c:eY CD3 Partly carl:>~naceo\Js, becomes sandier with depth
2G363 117.00 1 HLQO 39843451 771355 Qg ... c:~y CD3 Partly car~on~c~ous. b~c~mes sanclier with depth
~3",6",3,---_+---,l-,1,,9,-,.0"0'l-_.lc,2,--1,-,.'!.0'!.0 3984346 .~~.Q9._.__tC~cv__+ I---_'''_~_ Partty carbonaceous. becomes sandier wilhdepth
2G363121.0Q 12~.OO ~~84347 7765~ 9g r:;r;y ~ ,Partly c~rbonac~ous. becomes sandier with depth
2G363 123.00 124,90 3984348 77§55.Qg C~y CD3 'Partly carbonaceous, becomes sandier with depth
2G363 124.90 128.30 3984349 77655 Om Sss W IFriable
2G363 128.30 129.60 3984350 77655 Om 'IMO . 1 ' 'W Massive. weaklv bedded Moina Sst.
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Appendix 4: Diamond drlll hole logs and geochemIstry.,

HOLE OFROM 010 sAMPNO Ag AlOIa. As Ba Ca% Cu Fe% K% MgO~D Mn Pb 5% Zn magsus .10-3
- - - ----

ZG363 105.00 107.00 3984339 -5 11.50 -20 301 0.04 49 1.40 0.39 27 11500. 1.70 7060 0.04
ZG363 107.00 109.00 3984340 -5 7.28 -20 248 0.03 27 1.33 0.31 27 73401 1.50 4640 0.06
ZG363 109.00 111.00 398,,~ -5 6.12 -20 215 0.05 18 0.95

- _~O·~I 18 2950 _..t~~gc--- - 0.05----- ----T------ --------
ZG363 111.00 113.00 3984342 -5

,
7.58 -20 262 0.04 1 7 1.40 0.34 32 243 475 0.04

----

ZG363 113.00 115.00 3984343 -5 ___ 1~10 -20 389 0.03 19 1.79 0.50 32 316 133 0.03
--- ------

ZG363 115.00 117.00 3984344 -5 8.35 23 279 0.05 22 2.44 0.36 ~21 398 496 0.05-- --

ZG363 117.00 119.00 3984345 -5 12.00 29 361 0.03 28 2.87 0.44 39' 791 1200 0.03---- ..- -- I-
ZG363 119.00 121.001 3984346 -5 5.76--~ 171 0.02~?4__~c~--- -- -{)~~'------ 22i 1960 946 0.08

-----~-----1·-----.---- -+-----_.. - ---_..- ------- ------

ZG363 _121.001 123.QOI 3984347: -5 9.47 -20 291 0.02 34 1.64 0.43 19' 132 952, 0.08
ZG363

)~!:~~I
124.90

~~~1~~~1
-5 11.30 -20 309 0.02 127 2.06 0.43 22 119 647 0.04

ZG363 128.30 -5 10.00 -20 315 0.01 7 0.54 0.45 17 102 I 64 0.04,
ZG363 I 128.30 129.60 3984350 -5 2.17 -20 87 0.01 13 0.45 0.11 1 i 79 1731 0.02

w
o
W
f-l.
<::::>

Page 14



- - - - - - - - - - - - - - - - - - - -
Appendix 4: Diamond driff hole fogs and geochemistry.

\

HOLE DFAOM OTO SAMPNO OPO BMRUTH FIELOIO TEXTURE ALT/MIN COLOUR 'COMMENTS
~~

()g? Cc~? !RClllerbil,nocoreZG364 0.00 6.30
ZG364 6.30 7.30 3984901 77658@; Sis :Iimestone

~<>364 _ f---Zc~Q -~~QQ 3984902 _?76~§. -
Sis ------ - ----_.,---

!i;~~sione
--'-----_.

---_.~- -'---- !j!mesloneZG364 I 9.00 11.00 3984903 77658 Og Sis

ZG364 11.00 13.00 3984904 77658 Og Sis ilimestone
i - - - - liimestoneZG364 , 13.00 14.50 3984905 77658 Og Sis

ZG364 14.50 17.00 3984906 77658 Og Sis

~-+-.
Ilimestone

ZG364 .~ 17.Q()1---!9.00 3984907 77658 00 Sis --------- --+----'~ limestone
---------~-

~ -------- --- --- --
-'

ZG364 19.00 21.00 3984908 77658

1

0 g Sis limestone

ZG364 21.00 23.00 3984909 77658,09 Sis

--I
limestone

ZG364 23,00 25.00 3984910 77658 Og Sis .
limestone

ZG364 250i-- 26,50 3984911 77658
I~

Sis limeslone

ZG364 2650 ~J!Q 3984912 77658 Sis
.~-- --'--- -_..---

limes(one
- - ---------_..•.._-~-_.-
~-

ZG364 28,00 30,00 3984913 77658 09 Sis limeslone

ZG364 30,00; 32.00 3984914 1 77658 Og Sis limestone
. -

32061 3984915\ZG364 34.00 77658 0.9 Sis limestone

ZG364 34,001 36,00 39849161 77658 Og Sis limestone

ZG364.. 3984917. 77658 00 Sis limestone36 ' QQf.--.:!.? .60 "-----"- ~ -- - - ~--_. .~ - ---- ~ - ---- - --,------- -"'-~

ZG364 37.60 39.60 3984918 77658 9g Sis limestone
. ---- - ------

ZG364 39.60 42.00 3984919 77658 ()g Sis limestone

ZG364 42.00 44.00 3984920 77658 Og Sis limestone

ZG364 44.00 47.70 3984921 77658 Og Sis limeslone

ZG364 47.70 49.00 3984922 ?~~§.~~---~ -,-- __~mestone ._------- - - -----_... _- ---_ ..

ZG364 49.00 51.00 3984923 77658 Og Sis limestone
-- - - -------- - ---

ZG364 51.00 52.50 3984924 77658 0..9 Sis !Iimestone

ZG364 , 52.50 54,00 3984925 77658 0.9 Sis ! limestone
--- - ----

! !limestoneZG364 54.00 56,00 3984926 77658 Qg Sis
.- -- - -----

SdIC",
, 1 ------ ----

ZG364 56.00 57,~Q~84927I-~ 77658 On AI !Sc Ankerite altd carbonate and cla~- -------- ~--- -----

ZG364 57.50 59,00 3984928 77658 Og §ciICc~ AI Sc Arl~~ri~e ~ltq~~~!:J()n,,!~~ ~~q CIClY
ZG364 59.00 61.00 3984929 77658 ()g SdICc~ AI Sc AJt~~rj~~ ~I~q_ ~~~QQ!!~!~ ~(jg ~!~Y

ZG364 61.00 63.00 3984930 77~5e.0g Sdlc:c~ AI Sc , Ankerite and carbonate and cl~~
-- - - -- --

!Sd !

- ------ ---- - ---_. ------------

ZG364 63.00 64,80 3984931 77~58i~ S.dlC;c~ AI Ankerite altd car~{)nate ~nd c1e:tY
-- 1----

ZG364 __ 64,80 65.20 e--l.984932 77658 ?dICc~ AI ISc t-_nkerite altd _£arbonate~(j.Q~.@.t_-----
r-'~"YEl

.. .~------- ---------

ZG364 65,20 68.00 3984933 1 77658 Og Cc~

ZG364 6866[ 70.00 39849341 77658 0..9 Cc~ !YB
i"

ZG364 70.001 73.00 3984935 77658 0..9 Ccy
! 'YB

7~0~1
-- - -

-I~-
ZG364 75.00 3984936 77658 ()g Cc~ I

ZG364 75,00 77,00 3984937 77658!Qg._.- .<::9'...... I-t- ------------- .----- -- -~
..~ --------------- -------

ZG364 77.00 78.50 ~39849381 77658 On Ccv
------1--,
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AppendIx 4: Diamond drill hole logs and geochemislry.,

- - - - -- -
HOLE DFROM 010 5AMPNO ,Ag AI% As Ba Ca% Cu Fe% K% Mg% Mn Pb )5% Zn Imagsu~ x10-3

-"-- -'.-

ZG364 0.00 6.30
,

ZG364 6.30 7.30 3984901 -5 0.32 -20 16 34.10 22 0.34 0.12 1.33 90 -50
1

324 0.08

ZG364 7.~Q~.gQQ _3984902 -5 1.11 -20 44 31.10 21 f-. 0.58 0.44 0.931__1Z~ -501 773 f-
0.07---" ~_._--- ""----- ---- ---_.- I----"~, ._-'. --- ------_._-

ZG364 9.00 11.00 3984903 -5 0.89 -20 37 32.50 22 0.41 0.34 0.53 324 -50, 600 0.05

ZG364 11.00 13.00 3984904 -5 0.62 -20 28 41.00 24 0.52 0.26 0.58 258 -50' 696 0.07

ZG364 13.00 14.50 3984905 -5 1.54 -20 65 27.60 20 0.87 0.64 3.75 199 -50 518 0.07

ZG364 14.50 17.00 3984906 -5 0.84 -20 39 30.70 21 1.20 0.35 1.65 443 -50' 1160 0.04
--_. ------ ._-

ZG364 17.00 19.00 3984907 -5 1.01 -20 45~,30 24 0.63 0.43 .....Q,95f----~~-~,-:~Q~_... 980 . _.__Del()-----_.

ZG364 19.00 21.00 3984908 -5 0.32 -20 15 34.70 24 0.21 0.13 0.57 99 -50 256 0.08
--- - - ---

ZG364 21.00 23.00 3984909 -5 0.33 -20 16 39.20 24 0.16 0.13 0.57 67 -50 186 0.08

ZG364 23.00 25.00 3984910 -5 0.71 -20 27 30.50 20 0.41 0.29 1.99 88' -50 1010 0.07

26.5[)[ 3984911
- .

ZG364 25.00 -5 0.73 -20 28 31.30 22 111 0.29 1.83 3901 -50 3580 0.10
_.._- - .- --- - .

j' 5IZG364 26.50 21l,()()i 3984912 -5 0.39
f--

-20 1 8 f----±-,-,10 25 0.16 0.15 --Q.~f----. -50 531 0.07
.-----

5011
-_. ----- ",-.-_.----- -

ZG364 28.00 3000! 3984913 -5 0.68 -20 25 33.70 23 1 .10 0.24 0.82 -50 2950 0.03

ZG364 30 O(),
- .. ·1

3984914' -5 0.39 -20 18 34.20 23 0.33 0.14 0.36 151 -50 11 6 () [ 0.1332.00,
ZG364 32.00 34 QO] 3984915 -5 0.52 -20 23 40.10 25 0.23 0.20 0.95 131 -50 1480! 0.15

ZG364 34.00 36.00 3984916 -5 0.46 -20 1 9 33.00 18 1.56 017 4.30 520 -50 0.40 5170, 0.07

~g~::jm~~.~~
37.60 3984917 -5 0.48 -20 22 34.30 23 0.31 0.19 ._'-.n1-__ .120 -50 .-------+- 729 -~----- .. ---" .._--_.
39.60 3984918 -5 1.02 -20 45 29.50 23 0.81 0.41 2.81 I. 277 -50 I 1570 0.03

ZG364 , 39.60 42.00 3984919 -5 1.18 -20 51 24.80 20 1.25 0.49 5.00 438 -50 1650 0.13
__ . -_... I ... - --- ,'--

,

ZG364 42.00 44.00 3984920 -5 1.20 -20 53 28.20 21 0.94 0.51· 3.00 304 -50 , 1930 0.05
- . - ---

ZG364 44.00 47.70 3984921 -5 1.87 -20 85 27.30 33 0.98 0.83 1.95 311 -50 1700, 0.06

ZG364 47.70 49.00 3984922 -5 0.35 -20 17~,50 24 ...._-.Q.1.9 - .. Qc~ 1. 16 163 __.:.5.gj.._ ' 728' 0.07
--- -----:fa _. ---- ------- ..-,-'-010 f·---- --- ----

ZG364 49.00 51.00 3984923 -5 0.65 28 30.50 24 0.56 0,28 1.83 214 -50, 0.07
- - -- .' ---- - .

-501 843'ZG364 51.00 52.50 3984924 -5 0.39 -20 18 31.90 24 0.62 0.16 1.38 192 0.07
i

ZG364 52.50 54.00 3984925 -5 1.25 -20 53 29.40 24 0.77 0.53 1.24 179 -50' 24501 0.07

ZG364 54.00 56,00 3984926 -5 1.12 -20 50 24,00 19 6.16 0.47 2.11 5600 -50! 0371 26000, 0.06

~. 56.00,--~0.5Q 3984927 -5 -.2.Q.!l ___::.2.() 94 23"~~ .. 24 f---~g~ 0.90 2.18 f-_ '71O :~_....o.cZ~... ...2~ _ _____._il ,9.£
.'---_. --- ------

ZG364 57.50 59,00 3984928 -5 3.19 -20 133 14.50 25 5.32 1.23 4.7§ 1060 148, 1.65 13000 0.05

ZG364 59.00 61.00· 3984929 -5 I. 16 -20 46 12.90 13 12.10 0.43 7.16 7090 -50) 0.62 30000 0.12

63.00[~
.. - . -- ·1

ZG364 61.00 3984930, -5 2.97 -20 123 1.31 8 25.70 1.15 0.71 24600 67: 0.92 59000 0.11

ZG364 63.00 64.80i :398493il -5 4.12 -20 169 0.33 1 5 15.50 1.65 0.36 23300 197 1 2.05 54000 0.80

ZG364 64.80 65.20 3984932 -5 I-__'.~~f-- -.±? 59 0.36 ... _.....§. 1~ 0.55 0.17 137000 262 1 3.35 74000 o"~---._- ----- ---- .__.-- --- - -,-- -------- --------_..._-

ZG3~4 65.20 68.00 3984933 6 6.21 37 226 0.04 55 6.41 2.27 0.35 1760 1110 4530 0.08

ZG364 68.00 70.00 3984934 -5 11.20 54 398 0.04 88 12.60 3.78 0.52 1300 3710 4260 0.10

ZG364 70.00 73.00 3984935 -5 7.63 121 271 0.02 254 30.40 2.39 0.39 2730 5800 0.04 10200 0.16
--- -- -- - --- .. .. ~ ..

ZG364 73.00 75.00 3984936 -5 7.73 106 254 0.02 294 25.60 2.11 0.40 2820 7470 0.03 6260 0.20
- - -~ - -- --

ZG364 75.00 77.00J~84937__2 5.05 113 174 f--_D.02+----193 39.50 1.45 f----.Q~~~.3780 9100 .~ 11000 __o.J.§_._-- ---- --_._- --- _. ------._------

ZG364 77.00 78.50 3984938 -5 8.25 168 294 0.11 228 32.20 2.46 0.42 2810 19300 0.03 10000 0.11
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Appendix 4: Diamond driff hole logs and geochemistry.

\

ZG364 I 78.50 81.00 3984939' 77658 09 Cey i YB_._- --

Q!! goy YBZG364

I

81.00 83.00 3984940 77658-- - . -_._.-

Om Mg ,AI?Fo He MYR3ZG384 83.00 85.00 3984941 77658-- ~ - _.-

Om IMO AI?Fo He MYR3ZG364 85.00 88.50 3984942 77658
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Appendix 4: Diamond drilf hole logs and geochemistry.,

-------
ZG364 78.50 81.00 3984939 -5 10.30 51 336 0.04 49 10.10 2.93 0.43 685 4220 2620 0.15---_.._-, --

40
I

275 0.03 79 6.63 2.48 0.35 265 654 1470 0.05IZG364 81.00 83.00 3984940 -5 6.79
I--_. -----

25 247 0.03 31 5.34 2.52 0.32 165 167 684 0.07ZG364 83.00 85.00 3984941 -5 6.42
I

3.97 41 137 0.03 43 5.03 1.42 0.17 84 91 222 0.06ZG364 85.00 88.50 3984942 -5
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AppendIx 4: Diamond drill hole Jogs and geochemislry.

HOLE DFROM OTO SAMPNO OPO IBMRLlTH AELOIO TEXTURE ALT/MIN 'COLOUR COMMENTS
ZG365 000 6.00 ,Og?c<;y? Roller bit, no core

~~~~~ ~~6 1~:ci~ ~~~~m nmlt ~~ I~ _.=~~: _..._....
2G365'-~OD -15.'00 -3985945 '-77213 Og _.- 515"-- - ...-.. = limestone

ZG365. 15.00 113.00 39859461 77213 Og Sis = limestone
ZG3~5 ....•.... I~OQ 2100 3~~5947!_ 77g1fQg Sis = limestone
ZG365 21.00 24,00 3985948: 772130g Sis LG ,limestone
ZG365 ... 24.00 27iQl-.39859491 772130g Sis . __.. LG limestcoon,~e,- ..

ZG365 27.00 30.00 39859~0 77213 Qg Sis LG limestone
ZG365 30.00 33.00 3985951 77.213 Qg Sis LG limestone
ZG365 33.00 36.00 3985952 7721 ~ ()g Sis LG 'limestone
ZG365 36.00 39.00 3985953 772130g Sis LG Ilimeslone
.z.G36~_f-~~QQ .. 42.00 3985954 _E~.1iIQg__. §I~ ; ....)1_- _~ llime~!~~__.____ ... __._..__..
ZG365 42.00 45.00 3985~55 77.213 (lg Sis ' , IXllim~stone

ZG365 45,00 48.00 3985956 7721:) Og Sis i=03., limestone
ZG365 48.00 51.00 3985957 772130g Sis ,03 limestone
ZG365 51.00 54.00 3985958 772130g Sis !03 limestone

-----:~ ----~i-- ----
ZG~65__I----------,.54.QQ __ 57.00 __ 3985959~_J.7213iQq S1s +---__.__ ,03 limestone
ZG365 57.00 60.00 3985960 77213!cig Sis '03 limestone
ZG3l.i5 6000 63.00 3985961 77213'i:x.l Sis 'm limestone
28365 6300 6600 3985962 772130g . §~ ,03 limestone
ZG365 66.00, 68.00 3985963 77213 Og Sts AIVc Cc ,= timestone. Weak Cc altn.
;>:<:;365 6800f.....7.2.c00 ..:J985§.~#-_:77::'!.:J.Ql __ Sis AIVc ~.__ .. = limestone. Weak Co altn.
ZG365 70.00, 72.10 3985965, 772130g Sis AIVc Cc = limestone. Weak c;c altn.
ZG365 721Ql 7440 3~~5966 77;113 Qg Sdl AIBx Sd 'rG Ankerite ~~(j carbonale ~nd minor clay
ZG365 74.40 76.10 3985967 77213 ()g Sdi AIBx Sd 'rG Ank~rite al.ld carb.onate and minor clay
ZG365 76.10 77.1 0 3985~68 77213 ()g §(jl AtBx ~Sd ill Ankente alld car~onate a.nd minor clay
ZG365 77.10 __7!LlQ 3985969 7721:J. Q9._...._ Sdt _. AAiIBB' Xx.·.._. SdSd.··.·-~.-..... ._. ",nkerite altd carbonate an(jminor~I'_..__...
ZG365 7~.10 81.§0 3985970 77213Qg .Sdl .. 'u ,Ankerite alld carbonale and minor clay
ZG365 81.60 82.30 Ox : I INo core recovery
ZG365 ~.2.:Jo'· 81,20 ~985971 77.21:) Og Cc~AI I§<J )B Ankerilic cl~~
ZG365 84.20 86.00 3985972 77213 Og Cc~ AI Sd TB 'Ankerit!c clay
ZG365 86.00 88.00. 39859?:J._772!.:ilC1l. Ccv ._IAI .:~. DGTB Weaklv ankeri!ic cla~__...._.__.... ..
ZG365 88,00 90.00 3985974 77213'Qg Ccy FeGs? He MRYB Limonitic ~nd heamatitie clay
ZG365 gQ.ao 92.00 3985975' 77g13 Clg gey FOGs? 'He 'MAYS LimOnitic and heamatitie cla~
ZG36592.00 ~5,00 3985976 772130.9 Ccy FeGs? He MRYB Limonitic and heamatitie clay

m!! l!H~i ~~!~~ -imm m~! ~1 ~1 ~~:! ~:---f~~ ~!~~~i::~ :~~ ~::~:!::!~ ~::;----_ ...--.
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Appendix 4: Diamond drill hole logs and geochemistry.

\

m3gsus x10·3

1.36
1.30

_.Q.2Q
0.13
0.23
0.13
0.09

....D.oQ?
0.06

0.55 104600
1.50 62000
~c§.QL-- 2620Q .
0.53 5500
0.04 14000

3010
2670
968

--I-- 952r---

HOLE ClFROM 010 SAMPNO A 9 AI% As Ba Ga% Cu Fe% K% Mg% tiln Pb '5% I' Zn

ZG365 0.00 ~,OO .. . I

ZG365 6.00 9.003985943 -5 0.56 -1 2332.10 23 0.40 0.23 0.97 172 -501 212 0.05
ZG365 9.00 1~~~:3.~85944 -5.~ _"'_21----_-"2"'6'l--"'3"'0".7-'0.l--_._.~1___0.61 0.22 0.72 205 _..__ 2771_. i 687 0.04
ZG365 12.00 15.00 3985~45 -5 1.02 3 4029.70 22 0.43 0.36 1.17, 127 -50' 407 0.06
ZG365 15.00 18.00 3985946 -5 1.04 -1 46 27.90 20 0.56 0.45 2.82 170 -50' 334 0.08
ZG365 18.00 21.003985947 -5 1.28 -1 5828.20 22 0.57 0.56 1.32 193 -50, 485 0.10
ZG365 21.00 24.00 3985948 -5 0.63 -I 27 33.40 30 0.26 0.18 0.59 91 -50i 240 0.06
ZG365 24.00 27.00 3985949 ..~ __0.~~f---._--'-II_-.-'-loe6.1-"'32"."'-2"'0I_-"'-2"'-21_ 0.24 0.15 ~,gQf--- ,gO -50 ._~:3.:3 O,Q~
ZG365 27.00 30.003985950 -5 0.53 1 21 32.10 23 0.28 0.21 1.03 133 -50 315 0.22
ZG365 30.00 33.003985951 -5 0.32 100 12 33.20 25 1.53 0.11 0.62 588 -50 3880 0.11
ZG365 33.00 36.00 3985952 -5 0.23 6 10 33.20 23 0.28 0.09 0.43 113 -50 508/ 0.16
ZG365 36.00 39.001 3985953, -5 0.38 1 15 ~9.50 21 0.89 0.15 2.78 299' -50 1830 0.08

ZG365 39.00 42.60i 39859541 -5 0.51 7 21 31.00 20 0.53 0.20 2.57_.11Jl__ : 50 1129.90.001--~0.. 10
ZG365 42.00 45.00 ~985955T -5 0.88 5 3728.60 19 1.00 0.38 1.77 449 -50 0.07
ZG365 45.00 48.00 3985?56 -5 1.01 -1 3924.60 19 1.33 0.43 4.25 498 -50 ,2040' 0.08
~Cl3~5 48.00 51.003985957 -5 0.80 3 3428.30 20 0.67 0.35 2.16 208 -50 ,I 599' 009
ZG365 I 51.00 54.003985958 -5 2.05 6 87 25.00 22 0.72 0.96 1.25 218 ·50 554 0.06
ZG365 , 54.00 57.00 3985959 -5 2.58 6 107 _--,2",3,,-,.7,--,0~ -,2.31-_L03 1.21 1.46 204_:~Q . 1_2_2_0L 0._0~

ZG3~5 -j57.0Q 6000 3985960 -5 0.96 6 30 30.40 40 0.95 0.28 1.54 378 380 810i 0.06
ZG365 60.00 63.00 3985961 -5 0.63 5 27 28.80 25 0.62 0.30 1.93 212 71 376' 0.08
ZG365 63.00 66.003985962 -5 0.85 7 3328.40 24 0.70 0.39 1.38 166 -50 10101 0.07
ZG365 66.00 68.00 3985963 -5 0.84 6 33 29.80 27 0.62 0.39 1.23 170 82' I 124~" 007

ZG365 68.00 _ 70.00 ._ 39859§'i~~t-.......QJl.:J.. 8 ._.....l.7 29.40~1___~!~-----.o.,-I~. _.!~t----~~ _ :§Q: . __--+,__~ 4~.56i.2~. _.__ 0.09
ZG365 70.00 72.103985965 -5 1.21 6 5026.80 24 1.26 0.55 2.77 403 ·501 0.11
ZG365 72.10 74.40 ~985966 -5 2.05 6 76 19.10 20 2.54 0.95 5.33 990 -50 0.08
ZG365 74.40 76.10 3985967 -5 2.10 5 74 22.90 28 2.03 0.89 3.26 821 222 2760 0.06
ZG365 76.10 77.103985968 -5 0.69 2 2424.60 24 1.97 0.29 4.50 928 -50 2500 0.10
ZG365 77.10 79. ~Q_3985969 .. 2 1.63 2 55 20.40 21 2.70 _..Q2Q __5,~~ _---.l.2.-1Q __..§.2. Q,3Q __9 i 1Q __ .. __ 0o~
ZG365 79.10 81.60 3985970 -5 1.76 -1 63 24.50 24 1.94 0.79 1.76 1400 63 0.14 11500 0.06
ZG365 81.60 82.36!- .-
ZG365 82.30 84.20' 3985971 1 -5 2.44 30 89 2.81 16 15.90 1.01 1.56 23400 756
ZG365 84.20 86.00 3985972 -5 4.98 16 201 ". 0.45 25 9.41 2.23 0.50 28400 2260

ZG365 86.00 88.00 _ 398~~73C_______..:~,---:6'"'.=17:-1------c-:04';'6/_...''2c-:2c:7+_ -,:,0,-::.1,,1+- 176 ."9,-,-.~97~----,2Oc.-:-7=-2f__0::,,.,,4.o031 38000 1080
ZG365 88.00 90.003985974 16 7.95 160 283 0.04 28620.00 3.01 0.41 864 3290
ZG365 90.00 92.003985975 6 5.11 250 161 0.02 20635.00 1.74 0.24 3120 4960
ZG365 92.00 95.00 3985976 -5 13.30 40 3~i,. 0.03 60 13.00 4.71 0.69 807 2060
ZG365 95.00 98.00 3985977 -5 7.49 33 265 0.03 60 11.40 2.56 0.39 1130 1470
ZG365 98.00 101.00, 3985978 -5 __ 6.70 __ 2.:3.. 240 0.04 311- 5.2.?. 2.38 .__ ,Oe,·",3'O.31-_ 4781----"2.2..
ZG365 101.00 104.0013985979T----5 7.02 17 --'2'-c6"8'j--~0"'.0C'21----'O.29 4.89 2.76 0.35 6171 226
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Appendix 4: Diamond driff hole fogs and geochemistry.,

HOlE DFROM OTO SAMPNO OPO IBMRlITH FIELOIO TEXTURE !ALT/MIN COLOUR COMMENTS
-------_ .....- -------_ ...• __.. _-

1-7i~i~IQrl1- Sss FeVu '(IN _~l~~!1it~ ~~~!~C!Y~99Y sslZG365 104.00 106.00 3985980
-_____ 0- _____

Sss(;(;y IbFe OIWl Interbedded sst and clayZG365 106.00 109.00 3985981 77~1:J0m -- ----_.........._-_. __._---_.---_.. -

Om SssCcy IbFe OIWl Interbedded sst andcla~.ZG365 109.00 112.00 3985982 77213 ._-- .--~--_. --r- 0··--___..- 0-.---_----- -----

ZG365 112.00 113.00 3985983 77213 Om !Mq Ma
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Appendix 4: Diamond drill hole logs and geochemistry.

\

HOLE DFROM DTO 5AMPt>jQ rg AI% As Ba Ca% Cu Fe% K%
.

MgO(o Mn Pb 5% Zn ~ Imagsus x10-3
I

ZG365 104.00 106.00 3985980 -5 2.22 7 81 0.03 17 2.54 0.77 0.09 152 83 383 0.07- - -- -_ ..._., .-. -'._-------- - _.. _- - -

761ZG365 106.00 109.00 3985981, -5 3.82 14 122 0.01 13 2.90 1.29 0.14 29 69 0.05
- . --

~~~~~:~~-4
194 0.01 2.64 2.31 Q~ . ..2..5 312 43' 0.06ZG365 109.00 112.00 6.23 15 16---- ---- -- - -- j--- -~.--1531--- ---

ZG365 112.00 113.00 3.04 6 96 0.02 12 3.60 1. 18 0.13 41 226 0.04
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HOLE NAME:~q3 2.G359
PROSPECT: Ga.\~,=S

CCMMENTS
PR.E:.c..Cl....J....~~ (CJ-n,~ ';) ? )
'S'r·H:l.wE
L.',MtS.. 'f'r\~~Q,-J1..:..

c..r4ctQ~AC...lGOw~ \)~<....o......... r?c';.s\) c.1:\~~~
ur,2,Pl..,(L"'! Q...)\(.E,a..,"7£ ~'-.:""'En..~ c..P\lZ'~.,o....::lA<:..£o0~ \..1....:1 ,T
~~\(..ECl\\~ o.l..."'(\S.QJ:::.~ <::. ~~oNA-r£.

A.....:I,.(.t<.R\~ o,l.-"\1.C.Q.G:Y cQ.R.~A\~ (.1-....l""!) c..l-A'(
c...LA.....t
f"\O\,.,,)~ 5A.-..JuS'"\CN-==-

o \3,0
l~·O \I. f.c.
1"1, 10 2.5, 5
2.5'5 45'0
4';,0 5?-·15
51·15 S'1·'\
5"\,9 (,2·5
c,3,5 7':> 5
"13·5 19'0

~L'ULi\, ~2ZiFJ.~©~Li\,u~©[M i~UVo lLG[M]~u~[Q)

DRILL-HOLE SUMMARY LOG

CONCLUSIONS:

303114

MINERALISATION SUMMARY;
OFRCM I OTO I . CCMMENTS

LITHOLOGICAL SUMMARY:
OFRCM OTO

EL NAME: l.~E.\-\r4...o:, 4

EL NUMBER::::' ",,,,1<69
DATE DRILLED: ~"-- \'~,93

LOGGED BY: RG-P

AMG EAST: GRID EAST: ~1'lG9

AMG NORTH:______ GRID NORTH: L;.1'6oS
RL: TOTAL DEPTH: 19'0""

DEPTH AZIM. (~ INCLIN.
RrY\(,-o 14~· -~

:'1 - \'-'~. -1..U.t

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

'.
I
I
I
I



'~'L'l"vvtJ ...::..'\",.,(

':e;~B, @:~~lL©~B, ifu©J1ffl lPy\1, rLGIl4Wli~[Q)

DRILL-HOLE SUMMARY LOG

/ / / / ..
//////~

/ --;>"""1 7'-1',
// ///1

, " -:7"" '== //.::2:.

o

HOLE NAME:1JDq3 2.G- 3(,0

PROSPECT: G-R.\~VES

AMG EAST: GRID EAST: (, \ 2.(,a0=.

AMG NORTH: GRID NORTH: !..I.-nos N

RL: TOTAL DEPTH: 'is·;) '"
DEPTH AZIM. (~) INC LIN.

143"
ClfY\G- -10'0

'65~ \ \.1.4,0 -i?.-5"

EL NAME: 7£.E\-1At-l 4
EL NUMBER: ~L3'2>('6'1

DATE DR 1LLE D: "DI;;.G 1'1'13

LOGGED BY: R£,-P

OBJECTIVES OF HOLE:
~. \ .,

:'>"'---U..--d.~ "2.",
\

"1""0 -+<t..~T f~~c..':j ~ s~f~"-'- .M\"""JL("'T;,.. \'Se:-""\\a",,- a....."""\"

~ \.,,\: - s..,lc C-e:> ..........~a- .....+

LITHOLOGICAL SUMMARY:
0FRCN1 OTO CO'v1MENfS

0 \<;.* iJQ.~'-"'LU\"- - GR.e-vEL _ c..,u'I'/
"q.\ 1.;.\'0 L.\('f\E. (Y\VQ~ON'C

1+1'0 5\'0 c..~Cl::bCNP.~OV~ ~C-O-r."\POY.=..9 '..)l'0 \\
5<,0 b;t·i ul1To ~ WEA'oi.L.'I. C\.-u \(.Eo Q.'\'\-.=. ~ I-"'\E.O..'<C.-W c...AQ:OO...J A;\C

b2ci 14·15 ",,,,,,-,,,,,-\% P-'-""-"-8.:> <:",F\'Q,o.-J~

"lc..C1'S 'is \.~ C.LA'/

'b\'~ ~5·S T'f"\ O\..:>A s",,..,"""tJS'O"'-='

MINERALISATION SUMMARY:
0FRCN1 010 CO'v1MENfS

"1 \. \ "14'15 ~ ko'S ~ ";) '1. '1."ll. Z"

CONCLUSIONS:

.-

L.o~ \":0 CAPlE \ %-0.0

/

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



CONCLUSIONS:

HOLE NAME: 1):l)~k~:"* I
PROSPECT: GR.' ;:::/;:::5

GRID EAST: ;-;! ~ 53
GRID NORTH: "- 7- ') (4-

TOTAL DEPTH: 7'J' C! m,
INCLIN.

- 4-':1 0

- 4-5"
_ 4 LL"

l3C
131
132..

AZIM. (MAG)

EAST: _
NORTH: _

5C
-=" 0:.1
/ /

303116

! Ii) 2.3 0 ~1\{1c... iYliJL:lS.,Ul\j-2.. - S i L\ :'-;-Ol\:~
2.3-0 ~q>5 LiiV l6.. jVll...iDSTt::.",-,E.._
20'S 5b·u Lif'.-IE. ~iLJ"S.......-cN'::: - 1=1,-""":E. (.:.,R. G..:::,L(...""QE.-.....:..'"'T""C:.

S6·v 5'-')- S r1ErvlATlnc. - DCLC'!'-'"'lITIL c...MR.50n..:;:;),Tf'::-
5'?'b -:=t-?."T-- COi...-i"""""'c... c.....-..<..8;CNo=:..TS
",'2.. T ~3,1 C-i"'''-60",''''-TE Bf'.~A-.

--r3'1 -=tB b OULITIC. C""LLACL.~['...llll::.
1-8·'0 8.2- 0 u"-'C0r--...:.SGLjbAic.:i) S ...."l,"'-...Ju

t!20 85-0 ,ql'Vl<::..£r-.:<..17lC S,>..-:L.?HtDiC. C.l_J~'1-
85'0 ':13·0 S.A~~'f ::;".... i.-PH1D,C. C-L...i9:r
9_~ 0 ~4·0 iC'JT'E.r-:z..R~~E....D GLA'{ - .s,.i"'NL:::..S,lON~
"74 0 -:;>0)'0 MOIN?1 Si::::"'-r>....lL::,::;;'ICr--...2..

:e~EJ J~UiFJlL©~EJlfu©lNJ @J:J'V, iLu~~if~[Q)

DRILL-HOLE SUMMARY LOG

!+b'4 -:'4-,5 '?,,\~ <1 l·»L 1.",

1'8· Go ~'J . 4 " .~ "'"' 6) '2., "" ')..'1. "Z.....,

,
MINERALISATION SUMMARY:
OFROv1 OTO COMM8'JTS

OBJECTIVES OF HOLE:

EL N AM E: Z. c- Eo 1-1 A. 1"1 4­
EL NUMBER: EL 35/89
DATE DRILLED: ]'/.\i'1 9+
LOGGED BY: i, '(
AMG
AMG
RL:-----------
DEPTH

ILITHOLOGICAL SUMMARY:
IOFROv1 I OTO COMMENTS

/

/

I
I
I
I
I
I
I

••
I
I
I
I
I
I

'.
I
I
I
I
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~[ffi&' @2Z~i1,@[ffi&'ii'~@[N] '?lii'\Y, i1,uffiillm@[Q)

DRILL·HOLE SUMMARY LOG

AMG EAST:______ GRID EAST: _
AMG NORTH:______ GRID NORTH: _
R L: TOTAL DEPTH :_'1.;...'1,-.-='2-'-_
DEPTH AZIM. (~) INCLIN.

G /112 !tM&· -bo

50 /'Iy -h2

1S I~~ -G~

HOLE NAME: DD1/.f 2&562

PROSPECT: G1Jevn
EL NAME: 2~ 1.;-.

EL NUMBER: €7-- 3«:/31
DATE DRILLED: ~ '1Cfi(
LOGGED BY: --r:c. MooD 'i

OBJECTIVES OF HOLE:

LITHOLOGICAL SUMMARY:
OFRQv1 OTO COV1MENTS

0 /> /00/ I<..CcnV02£D/rotl-O,
CrOADON l..pv1~-rOf.JE

I~ Uo C~S~ t- cI'r«:.·i.vnre-~/I..:"'"frc·

;..b '13·2- .ootA7"",-ne-~" £-ur(rc-';'/~71rc ,~

'!J.2- 5""'1-·0 c,-<vr-r'f t:.ur<-f .£~ '"~ 1kUsED ?#NJcti1<J"tic. ~1D r-= .
5'(.0 "3'0 .0 /}/"'I<eO< /"T/ c.. - (ODU 7/(. ) 17t:,1:7'1..£1> t.r1 ES7D,vC

~o.O $13.0 Q..<'I-<-f. . ~

qff <n'''( .:i /J'ND:" CUI"f {MC¥N~S/r7'JlJ srOf..£ --rRf'I'J~m
q:;-"f 'H·2 !"'IOIN"T SI'rNDS -roNCo

MINERALISATION SUMMARY:
OFRO'v1 DTO COV1MENTS

30 'f3· 2. . M () 5.,.", 'f !)£c.or-1PO ,f:P uMB m NE LOU"U-'-( Cbt'JT1hN'A7
"t P (iJ .so i~ ?'1'R..I'l£ . .5-r~IV~L"1' t'f't--rpU'D.-
5jJ~'1 S,o€'2f17c. S<A.t../'Mf)(C j LocA'u-'1 f'EPf'm£V

S"f·o
W ff#- )'. liN. c-v/.lTie Sr1.td~<QV7r~ fIre -:

43·;!. Loc,q-L,,'1 ~nc. rn. -rCl1.£P -DE, POS""D L:,.

5'\'.0 )'0.0 5 ra.oN":"1 f'rrJk=bIU7<: 1U:PtA-Vt--ojtrz.-rD. ool..I'''« '-5 .
'1D ..D 13-'" 5 ~ t.-P).h DI c; ...~ J(0 t92.L 7{ c; f 71<.~PO &0 ,</-r-lP L.·r.

? M"";OUrt../~ .

CONCLUSIONS:
l~'\ - 54-'0..., '3'S . "\ "'" 0 2·?''3L z..",
"1~·4 - ~"'. C ...... "l'~""'" ~ o·S"''/. L"

4"~ l.,~,~ cME. l't(, ':>s

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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~i¥J& rg2Z~[LiQ)~&m©if{] [§J'iJ't'o UlMJa'iJ~iQ)

DRILL-HOLE SUMMARY LOG

AMG EAST: GRID EAST: " 1?.'S%
AMG NORTH: GRID NORTH: 4'Ooo't.
RL: TOTAL DEPTH: \2.'1."
DEPTH AZIM. (~) INCLIN.

A",(,-
-'10·0 -

65 .... e>4'J- -~q .
\?.'1.."~ ot...o - \?;l'

OBJECTIVES OF HOLE:
\0 -t<2slc Qor '3~ "'-+:'"S<>-0 ~J.. ~~ .....ert.\~s ..-t~ e-~ t\.......ca..\.~o.--t... - ~.,"'~
sJ,~",-,- ~\~-t- <:J,,~ c,,-.lo~~~ ,~ z...c"l"" .

LITHOLOGICAL SUMMARY:
DFRavf DTO CCMMENTS

0 2.4 G~"-L.. CJJ'I'i ';, ( P~~<.D'..u,\a. ')
;l.J.. '" :'3·::' L.,)E.F!l~'ta> l-l"",,"E.'S7"~ ... c..J.-.A"y
,,'1.,5 45·4 wtAl<l..'i ~"'-E:.R.\t~... A"-1"ER...e:1::> L.l~ l"'I'\"",,\)~Tl,,)~

45·4- ~\. '3 ,,,,Au:1 A...,,,.EJhTe. "'LS~e-;, c.1\~A'i<O / ~ C~""l\c.Ec>-l~ C1.f'ly
'l1'3 ~'i..'a5 L"~"'<.E.<.l":!. (JJ\,,/~

~<I-'O'S "\8·" ~<4."C> <:.L...F\'/ S
'1.'H.. v;v... ·"\ Co R.~'( CJ...J'\ 'i~

l'l4. .., \2.'1..(, 1"\0' '"pt :;,....,,, ':>'l"0->"'-

MINERALISATION SUMMARY:
DFR::M DTO CCMMENTS

41·~
- - G. -- ' --- - . . _...... ~ L .... _\

4\-3 \0 \·0 S9·1 "" ;) 4·04-1. t- ..... ( ./ I\ , 1~ C.rl , ..-;....,..,~
~

t ..... <.,.\
b· Q4'i. z." ( ., Z. I'

b5·o '6'\·'35 1--l+.'6S"" ;J '3(. " c"," ,0 - ''''~.'_

CONCLUSIONS:

L",~-l.-J l..6 "'" c.P.AE l"t I, 'y,,> •

l

HOLE NAME:"W1l+ 7.Jj?f:::;3
PR 0 SPECT: GR\\~.1..€5

EL NAME : ,.--__

EL NUMBER: E.L'?>8(~ll

DATE DRILLED: f~~ '94
LOGGED BY: RG-P

~/

/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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;:;:;"/i4.
~~I;§lIL©>~BJ VD©>~ I;§lV17" ILDlMJm~1QJ

r--'=Lo_EJ <>""""-
~~BI

(;.rY~10

DRILL-HOLE SUMMARY LOG /1

"'
EL NAME: HOLE NAME: 74-3' If --'-'-- --'-

...,.. I L...L.

EL NUMBER: PROSPECT: &R....{c:v~s 2-i.I --;;r;
DATE DRILLED: yeN· ~
LOGGED BY: -fc "100fJ'1 .

_' . ...L.-.
-L . ,

30 ....L . ...L .
AMG EAST: GRID EAST:

.-L .t~
AMG NORTH: GRID NORTH: ...L j...L. .

RL: TOTAL DEPTH: 8'8 ~ '" f-2t!j!,~~_.

1L, ,-
DEPTH AZIM. (MAG) INCLIN. %

~~'f~ '" !3~ '. -'h' •

1<'8 13(; -l.jt;" .74J:i', .-'-.
~ ..
P0t~.50

BOBJECTIVES OF HOLE:

~.~
OPfi-;~d

--lOf<I---::.
LITHOLOGICAL SUMMARY:

[to
---,--\---c.
~ . . -r.

OFROv1 OTO CCMMENTS
-~gb-3- 1-35 OOL.rfi c. 4-,€,q,,vsTDV£".

7", /6 - "1 PaLoILML!1-e..Mj;_6 ANOW I'1ld_l7i/UA'rrC :f- tYru 5 I {..7"1r c (CMdoNA<:&;. - \----
....=-----...-.. '.

16-7 ), M//SSt' (.1£ CAU-U-i1"i7"£ ..,. -
H "., f3P,vPDJ !l\JoOUt-K ~c. L. U7,7£' -~/l..7ln£ - feo -\ - . -
:>'~-b

- .'l-b-g c,!7l.c.-S(t-rtrt - ST'fU;J(_IT/(.. CAu:,·SIl.717"E CLDCA-u-,/ DCH...of4,1'"7/L;..).
"b-( >2'"1- OOl.r7fL U;.tGA-uIlS1'ONC. ¥- cA-LC--uA""7"t:t"-Si'~r,TE. ~_-L's. '
n-, S~ -<; i--JISPy f5'fAJPrFO C~l.L-~/L{I7-c -~eAK0q-l-7B2m~ v'GN4QI) 2J ·21,~> 6,-" &LI9c.K H/'VG'Z4U5EO ,4(4-- g I?"L7T"2.El) t:.Jfi7ESToNe".

,LSLJb,.?, I?g- ., 1-10/-V~ ''lNoSr'''Ne £ CLJ>-<1 (Wf)'l-r,.,£12%,,",O'''D "I-T""';"z). "- EOII.w

MINERALISATION SUMMARY:
Its-.!>",,-

OFROv1 OTO CCMMENTS
16 -7- 2':l ~U'r,- 29NC~ 01=- sreOAJG ,HQ.AC1Z.fI2IA.Jt:; (,.J17"# l,eoA1~CAe8cYVI¥f;:

VC/"'VIAIG .I- &l2o~AJ 4::E"1'<.&>6eA.lOU( u.....-"ty. I-

3" 4{" LOCk£.- Pt-tCr Z:;f"ic.s)' >vE~K'f-'1"5I.1LPHI{)/C/!:tlJ£"f2r17C -(- t--J ~KL'-I
frNf,C{tZ;rc /rL"1"m8J LJ"'" C:S"-O;...Jt .

57 5'6" I-JEAK_,,", of) D1.JI"1"a ~ "IC1ex£?) (-r-rvKC72.I-nj ~S~LJt.£
POL0l'117E V£//\JCD ... W/7H ~/O~frE ItL:r02./Jf,.()N/U&JIA.l4-
'-OMI'1t'7vUN6;- """.0,,"", -5""£.-;;""1 .

57,> b'- -;z .sULPH7.D/~/~ t'.orl2.l7"IC C./t7(AJN/rC-£O~ ;!J~4- ~ S-r-eO"';~L'7
So:,£)2lfe -1mJ=,re: J'/<JEI2E:D 1-/51' J)n-S£Y>J S-,"A- CI'$/ff"\ h"16f~1>-1

CONCLUSIONS:
--;ff-&-p.e.1u. htJuE /,u rET2..scc.-ra ,,--,,/,1 M 0+ IfINEX/h_IZ DJ t S,7t2DN?r<--7

I'h----rEIi.£P UI'-J 6""Y1"o IVt: IJ-CJtt2--. --rHf: J3 It- ., to 0"'- -rKc,oJCDoJ'J J /"" ,r'/«A/C.--

,?tD () 17t {) tV '1""L ZONe:) c»-~ L//7)c,-roN ;;: OC-Lt.oe tvl71-r/tV f/-r'£

o ve!Z.. '--If11'-1 6i- U"-1!i:"" 10 ;J i?,

"' -"3, - £0-;Z", (;,-otZDo/!J U"-"7f:57oA/£ .

0~'1-- ee-C;", ;vJ 0 IIIICi 5,q--N 0 '5 lONe -

54-0 6'0 ,'2. '"' \\.2.. ~ ;) '"6-'0 f. 7'\ ,
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DRI LL CORE LOG

_ E~--ro_~~t...f:t;!

&7,7·"!> JY. 'iE.
;r.~ 9·7 ,·1 '-Sf

- ...-
._?] I~I.. o· 'I 5".1
__ 1~-r.. IL !.:(L '1,,-­

_ I': (3·5" (:f. 5=~

,;.) 10·1 1-1. ~
---_._--~----- --

.. ''':U~X2} 3

_ IbS /2.:.? l_l ~E

TI.L'I f L'i. 7..J_
'-.'1:. 1 .20 -~ ..'!.:'1 L'i>
"l"-~ .l.':3 I~_ F._~

1n 21·'1 Db '1~

~;..! Zi·"1 ~~_ IjA

I
_ Y.l.lf·~.L~ \,K

lS\ U·Z /.'1 Ii"-
-- --- --- --~ .-- I

Z1-2 1-1.'1 0·7 't-"":-_._------_._--- --,.~ - . ,
:l]J \l,~~ l~§. __.:'!!­

.. "l~ .. '- 3 •.! ~_ 'I_~
_1o~ .J.I..:.7 (' 8. H

,-,.? 1~ ·9<2..:1.'1
. }2·t~:6. t>.: I"-="
~H }~~10"1l 1: ~

lD 1.£. ;r",-~ H

lU .3.1.5 C>:! ..~
_?tr 3~·} 1·/ ~

l~-l ,".{, ,- 3 If-'_ .. - - - -- -----_.- ---

"l.H 'f<!.?-Q.:t _"
_______ 'iOcf IfL" I-If 't

__ 41:1 43:1/~1:. ,,~

'<3-1 lflI-11 O-~ 1-/
Itql '/>'3 I· 1. ~F

To
IMI

PLAN -. MAP REFERENCE ...

DEPTH..ffl:{:~M HOLE Nol?P.1l C?4: 36'i

CASING LEFL... .. DPO No!s) ...

From
IMI

Sample
No.

. COMMENCED .

COMPL ETE D /fa.". :2.:..9Y., ....
UAES

Fracturing,
ization

«cr.~ML_ _ _
£11__ 'o'?<';-':....

Oi: (; f-fl-',.: __
1..H.: ~,f".0. ,__ _... __ ....

c: ..~_ ffiQ.\ i>...~_J"_~____ __
,It: ~CcJc,£__ _ ~ _

J«";;-"«JA4_ .~-~ ~~~ =----
c>v9<2(t'>:J _ .._------ _
slt~I!<L~ ....__
-i {d/Ft'"!!. __ ~_

£H,L~h>e_

J------

____ "\ .l:~ __=t 0

.r;, ('£<!"~J------C\o31:o II· 0

E'!,f_",.) __
""lo'. _
______________jo4-

~edJs.::.-_ _ __ _ _
....J..'[r_~ _

12·[:cl2 ·r2.".. ,- ._~--- _

\

DRILLERS

DRILL TYPE

Ito <> 11,11(;.
...... AZIMUTII .. 130· ..1\1.'%,

INCLINATION 't"o
CO·ORDINATES ..

RL COLLAR ............. ..... ............ ................ . ......... , . ......
-_._._.~-~--_._-'-

- ."________ -_.0---..-

DEPTH Core ~ SPECIAL FEAT
Rec. Core

~' COR E DESCRIPTION Weatn, Alteration.
Sizen To(Mt 1M} Veining. Mineral

1J0 f t(ECovtot2£D
. ~.--~-_._-_.----

) &-30
30 75', (OJ flQ 'l-r-- OOLi Tic--ii:RAINS1iyJE:: - Cro V/)OtV - L.(/.j[i(;;--;;

- la/e", -110;' -NetliJLl Ca!mreol<s· I fbl";"-~/'/k. clolo";'
. ..J 1--'-'"-' ...

!o,,,, 6""o/Oai¥ b{ocldsl~/ 11'&<';[. _
---- ---------_...--

<;klt.,h.~L!~L'At6.[ -- (; ·1".,L~ ..-------- .•_-_ .. ,----.---._-

s- (!- (" ~.I I/O 1FX PWIDL- MIC!!J."££-j£ffi__L~1I1"C --- ---- -.-----_.

IJr'Y"ill"L~".d{;,.filfoJA(';'~¥__ 1110 ,,1 v'et,,·d(cwd/.
--~ --1---- --~1~'2.""if<>"t:: '" 1c("'2JYr.!""'(? crJ ~m ~(t.8.'k.x"'h d'':J-J.:1z
--- ---- ~l~ce"-l-L-Lca(r..--c!O(SI!f,!< L_.__ b~'fe' V~;,) -4. .C'"
Lt-l.2 .y 1-2.. ~l-i-L-~c - f--u r} rc._._"' ______ .. __f- ,---_.. _--_ ..,.__ ...-._--_ .... '--

- !ky-,~ttQjlll<:';-~6.{(.";6/~t-~o"_vvJ,{it_~ -

-- -- ----~&I(~ 1'~t't'.qC<::"{-~-M'.!:~Jq/ail _.iQ 0_ C . ,f"-)-- 5."= C

I-cLmdd do.v'" A&C, ~ r>"1aSY'-"" __ ea. ,.
- .. t-' /?,L'iL..£1JL!{:= V"""
--, ~-_.. _- -- ---- .~--

!{j.!!.JlClfYL~_u"'-,/2y",L_ ---,-- ..,-------,_. --_.-"._---,

( /2·1 0-1 IIR_L_ V&i'Bo",u7~ i!OJ~-l.t..h0_'t__ ...._-----
~ c-d"-t.._~&/,.fb/o?<)/].....l-t~dLiI': <hI.;£ {It(!j

-f-- --f---- ~cq/U6 """,,,(cq{,.--s,,(M " ___ ---------,----
c3".. l{,·(" 3·'! I-!0 3r: v:..hic-I..UTiTe.. '" C"I'lC---COL L-uTtTE. " "._~--

- f---- ~&tdli-~'d=Afzn~.....tS.t1lcd.--.r>lM 2..L('(ff-_
fI'-'J@Uc1~ /"a/,/. ~1."I. ,. rJ'( /...1/;.17 '/0';'') fl1(rr ----

-- - ---- f--- -_. IfL~~"-[K;g'f!tt';~f?dca-~-tJ:-!.£flcJ-5ltt- !P.!<~r-/· .
--- - --- sd_" Jtf,""'_~Ie(tOJ· N-<iC<._,..a-t"V J,n;;,,!f.cde-4 YCd

---_.- - - ---~.!tzq<f'.~~oiili......./.6 a/"/"~~____ .3O:' f·-1. .Z64>~

7& s ___
tf"!Xc4fj~_Ydt"f1{.(Ul'1.S cale- j{/~ I'---- ¥ 1!M.1Le..~£

~f.. jf·7o_ O-H c..t9t:- C:tIE 1/6"11"11" __~_____~. --_ ..... ~----~ .. _.- ---------, -_ .._----_. --..f-----

~ --~ ---- --- -- T,.-r7f~--'·£=-rJ.€!"~'/<a"~Jv-I!--&.s~,-- ..
eli'. ~5":o_ n !JR.__ :!i~ flJAnJJ!~Uf/.&LU L ~.______

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

-- .-. ---_. - - --"--'-- ---.- 21.07,/~(LW.~-t'a.t-m...~dG!f"-r-Yc:/-/,L6L~--I9Y.
,'-- --'.--- _____"''':'<(l,~ ti~?J;:wr.d(y_2.{21w-£,.4~ . _Z"-'!Q i<ZL~ ~:<"""-

-. ----'-- ---,'-- -,--- ___ '='-~.t~ 1dfr1-p.w-rIl~~..&o2_'~5-_~rrflJ" qr'f--: U"7
- - .. "'/f"-~~( !Occdr.L(, _Ui:.a.!(t{'1 !I-'~'~ _ ~(J_·¥:lF1fj .
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DRILL CORE LOG - .:JrlJ:::t ~ 1\0 . .:7'._~.L .......- -... No .

PLAN _. MAP REFERENCE ..

DEPTH ...

CASING LEFT .

... HOLE NoyJ/i4?st 3 t,'t
..... OPO ~loI51. ..

DEPTH Cora
-,-----1 Rec
n To(M) 1M)

---I--~

COilE DESCRIPTION Sample
No,

From
1M)

To
IMI

ASSA Y VALUES (An.Jlysed by.
ReoIMI ~ .. _.- -~--

L
I

.... I



CONCLUSIONS:

303122

HOLE NAME:£iD'14 2(,; ?:loS
PROSPECT: GRt,=-vG.s

CCMMENTS
i'Ic..... ,C-LA'! ';" ~"L.

L\"""ES't'QN~

'5t\)~R.I1"'2. 2.cJ""~ ?

CA~"'~cu; 7 C-l.PN:;

c..o..o.., J1. '2.b CJ...Pt'l 'io

o ~.I

(,. \ '').'0

"'12.'0 '62..·3
'/,2·~ "6l-0
?J.Q \04'0

b
5(,
1\3

\O4.~O [1'2'0 rv'I.O'rV~ 'S~ ~'5Ci\o.,:)

tl'l.·o U"3,.Q f'o"'\..G\ ...... A ~~\ .

;e~& ~~~!L©ifJ&J~©fNl IWu\J, [b~~m~[Q)

DRILL-HOLE SUMMARY LOG

MINERALISATION SUMMARY:
DFRCM OTO CCMMENTS

OBJECTIVES OF HOLE:

LITHOLOGICAL SUMMARY:
DFRCM DTO

AMG EAST:_______ GRID EAST: (,loG"\ G:.
AMG NORTH:,______ GRID NORTH: 4?::Lco N

RL: TOTAL DEPTH: 1\3·=

DEPTH AZIM. (~) INCLIN.
A",(,. _ i5

-14·5

-is

EL NAME: _
EL NUMBER: I""l£~ Iq~4:)

DATE DRILLED:,_---:---'-V_
LOGGED BY: LTV

/

/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I



- - - - - - - - -
PLAN - MAP REFERENCE ..

113··U()",DEPTH ..

CASING LEFT .

HOLE Nu. J) ["1 /,,'X
OPO No(s/.]1:U3

.... )

2

.:ell L::?.!

.'L'.. Il_
i]' .1..1..
Ll,-- Ji
',! L ] I
.\L1 .L~'

1\ I'__ ':.1. _

LlL II
i{
l
~I

5';'0 \

., .. S" L l2.L l
',d'l u5 I
2,,1' l'_~ \

')', ( ',', c.. 0"1 '\

,_L, _
.~ G.

To
IMI

~{~-~ ,
~:; ,) ,

'I ? " "I S

From
IMI

, ,
.'

-':.J.2L_

Sample
No

_______ LS5- ~ J-S .(; JJ:)
.Jt,,- ,:E

SPECIAL FEATURES
WE!ilth, AI!er<llion, Fracturing.

Veining, Mineralization
CORE DESCRIPTION

e /?E C()I.·L~\R_.--,---_ ...._---~-_., ..__ .•.__._--_._._-

.'- f----
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Appendix 5: EZ dnllhole logs and geochemistry.,

----------~--- --

- ------- ~~---- -

--~~--~-----~~--

-----------.- .

Faull
Faull
Faull

Faull

,\PP!'.I'I!lIl( ~~rl~. v~s I".os~.e~t..... J:Z d'llIhQI~llogs ~n~gero.. Che.ll1lstl),
Include~ secliOlls r~samf'l~d _by C;RAE __ _ __
long-hand log~ or leIQg~"d secllons Included In CRA!' Ref' 1~635 . _ ;

1-101" _... DFrQm Dr"~ampnQ 01'() .tv'lRTllth Fie1dlll _ Texture AII/Mtn Colo,,' !C:0ll1rnents

liiiliilt illI HmI !~ : mt-1Ce••••. ..' -.:G_CG·.•_- __~~I:~~__. _
~Gl001 I 8.50 11.50! 5§~17 E2: iQg Sis Vn
ZG1001 11.50 14.50 58518 EZ IQg Sis Vn Ce G i

ZG1001 I. 14.50 17.50 58519 EZ ,Og Sis , B3 I
ZG1001 17.50 20.50 58520 EZ iOg Sis I CG !

~~j~~j ~n~ ~n~ ~~m ~ ----- ~ --i---r---j - ~ . i--~--------- ----------
ZG1001 3380 36.70 58525 EZ Og §is 1 ,~
ZG1001 36.70 --~.B.Clf---58526 EZ ~ ~___ __ CG ~ ~__ .. _
ZG1001 39.80 42.90 58527 EZ Og Sis LG
ZG1001 42.90 48.00 58528 EZ Qg sis I CG
ZG1001 46.00 50.50 58529 EZ 6g ._ Sis t-m CG
ZG1001 I 50.50 53.50 58530 EZ Og Sis Lm I CG

ZG1001 'l', 53.50 56.50 58531 EZ _ Og ~ Lm __' CG --~ -----------
ZG1001 56.50 59.50 58532 EZ Q9. §Is ! I CG
ZG1001 59.50 62.50 58533 EZ Og Sis I i CG
,ZG1001 62.50 65.50 58534 EZ ()g Sis BxVn ,,','CeCe. CG
ZG1001 i 65.50 68.50 58535 EZ Og Sis ,BxVn CG
ZG1001 I 68.50 71.50 58536 EZ 00 _ Sis I~xvn 'Ce CG _
ZG1001 71.50 73.50 58537 EZ .. Qg Sis , I CG
~(l10Ql 73~a. 77.50. 5853§ EZ ()g §isOE,x I~xvn Ifc G
ZG1001 77.50 79.40 5§~3~ E2: Qg SlsObx !El~\ln ICe (l
ZG1001 79.40 81.40 58540 E2:.. Og SlsOl,x IBxVn ICc G

ZG1001 81.40 83.80 58541 EZ.----~-~---~~---l-""'----iCe G_ _ _~ . _
ZG1001 83.80 85.70 58542 E2: OgSlsCcy ._IVnDs ,CePy CG
ZGIOOI 85.70 88.80 58543 EZ Og Sis LmVn!Ce CG
ZG1001 88,80 91.00 58544 EZ Og 5150bx IB~vn ICe G
ZG1001 9100 93.50 58545 EZ ()g SIOssi !V'; ICe LG

~1001 93.50 95.50 58546EZ .&9. siS- IVn ICe_~ :':CG:;'_---i-;:----;:-------- .... ------------___1
ZG1001 95.50 97.50 58547 EZ 100 SIsObx iBxVn IcC LG Faull
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Appendix 5: EZ drillhole logs and geochemistry.,

I

-1- ----
Zn ppm

i
1

. Mn ppm 1Pb ""m- S%K%

) i I. I

!

I:l-o-I-e---+[)'"'F:-,o-m OTo Sampno lAg pp-m-._-il-AC"C

'

''A"C"o---+A-s·-p--p-m-_+B'""a-.p~p-m-_+ca:--=o~ PPm F-e-%--

ZG1001 0.00 3.00 '
ZG100J 3,00 3.70 585141 15 1.80 325 30 45
~G1001 3,70 550 585151" 15 0.72 210 35 45
ZG1001 5,50 8,50 58516 , --+-_.__1-- + I- ---'I-"Oj_ 0.67 1 +______ ------.!QQ--~----_r 4~5"

~GiIOOl I 8,50 11.50 58517 i . 10 0.55 170 35 : 55
~Gl0()1 11.50 14,50 58518 101 0,58 230 35 50
ZGIOOI 14,50_ 17,50 58519 , 10 0,32! 90 30 70
~GIOOl 17,50 20,50 58520 101 0.48 160 25 50

~~:~~~ ~~:~~ ~;:~~ _--'~'-':'--"~c=~.c.~j-----.--+-----+------------,----. ~ ~' -'.'~"::~"':+---.---+-----__,-+~~---}6 ---~- '--:6
;:Gl001 27.60 30.70 58523 10 0.46, lID 25 70
ZGIOOI 30.70 33.80 58524 .... 10 0.741 i 160 35 40
ZGIOOI 33.80 36.70 58525 10 0.41 100: 35 135
ZG1001 36.70 39.800,.u8,~5~2_=61__---+---j --j__ .. -+_ __ 1 0 0.53~ . __I- 120!.--__,3,o0'l- -t__ 45
~Gl0()1 39.80 42.90 5~527 10 0_37'-iOO' 30 - 60
ZG1001 42.90 46,00 58528 10 0.50 105' 25 45
ZG1001 46.00 50.50 58529 10 0.42 110 25 I 35
<:G 100 1 50,50 53,50 58530 10 0.60 165: 25 45

ZG1001 53,50 56c~l----::o5"'85"'3"__1'_+__---__+----- + +-_ 10f-----"0'-;:.4c:;2t- f-- . -1\;0_

5

5
5
--

1

' _.. __~~5~f--_.. 50
~131001 56,50 59.50 58532 10 0.37 45
~GH)Ql§.~'~OI 62.50 58533 10 0.44 40
ZG1001 62,60, 65.50 58534. 10 0.37 100 25 75
~GIQQl l~~joi 6~.~0 585~5 _ 10 0.70 150 30 55

,.Z-"G,_,I-"OO~_I'____l-i_:o68""",6-,,0+-'_.1 1.50 58536 10 0.61~ _ 140 30 .§.5rc ' --+---- -----1-.--. --= ,
~91()Ql 71.50 73.5058537 10, 0.45 125 30 90
ZGIOOl 73,50 77.5058538 ! 10! 0.40 125 25 75
ZG1001 77_50 79.40 58539 5 0,13, 70 30 100
ZGl001 79.4081.4058540 101 0,16 125 45 160
ZG1001 81.40 83.80 58541 10 0.22 I I 125 251 90

1~?:::G'-'1-=OO=-''----1----'.:-83:':'.c::-80 85.70 58542 ----I ---. ---.;·---~15~\---~1~5"5' -- ----.----,.-. --2-0-51-~-- - .---- 305

ZG1001 85.70 88,80 58543 1 i I' 10 0.38' 125, 30 95
ZG1001 88.80 91,00 58544 10 0.48' 1501 45 , 75

ZG100l 91.00 93.50 58545 10 0.37; 120: 45 t' 115
ZGIOOI --93,50 95.50 ~546._ ..+-----f------+------- . ....l()1--- 0:41 I 14~, 60 -.!.£§
ZGIOOI 95,50, 97.50 58547 10 0.25 ,-155' 30 65
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Appendix 5: EZ drillhole logs and geochemistry.,

Hole [)From ~IOTO ~Isampno OPe 1r.lIHlllh FleldlO Texture Ali/MIn Colour 'Comments
ZGIOOI 97.50 99.70 58548 EZ 'CJg SlsObx BxVn Cc LG 'Fault

..

. 99.70 103.901 5~54~ Cc
.

LG iFaultZG1001 EZ
I~

SlsObx ,BxVn
--- - -- I

58550 EZ Sis i CG 1-ZG1001 103.90 105.10 -- '-_._-'-- _.. "._ .. __._-------- .- ,'--

ZGl00l 105.10 107.30 58551 EZ Qg Sis CG
ZGlOOl 107.30 110.50 58552 EZ Qg Sis CG
ZG1001 110.50 113.50 58553 EZ Qg SlsObx BxVn iCc LG Fault
ZG1001 113.50 116.50 58554 EZ

I~
Sis iLmVn 'cc CGJ

ZGlOOl 116.50 119.50 58555 EZ Sis ji-my"-_.lCC __JX¥'!-- --"-- ----- --. ._----._-----
ZGlOOl 119.50 122.50 5~~5~ EZ .Qg Sis I CGJ

..- --- _..._-- ---
!

_ ..

ZGlOOl 122.50 123.90 58557 EZ Qg ,Sis

i

CGJ
ZGlOOl 123.90 127.00 58558 EZ ()g 1515 CGJ
ZG1001 127.0(j 130.40 58559 EZ

~
,8tSObx BxVn Cc LG Fault,-- -

CGJZG1001 130.40 133.50 58560 EZ ,Sis lm
- _. .._,-_._---_ ..-...

iSisZG1001 133.50 137.60 58561 EZ .Qg lm CGJ
ZG100l 137.60 142.60 5~56~ EZ .Qg ISis Lm CGJ
ZG1001 142.60 145.10 58563 EZ CJg Sis Lm CGJ
ZG1001 145.10 146.90 58564 EZ CJg Sis Lm CGJ
ZG1001 146.90 149.40 58565 EZ 00 Sis CGJ
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Appendix 5: EZ drillhofe logs and geochemislry.,

Hole OFrom 010 S,(i'!ll:Jll~ lAg ppm AI% As ppm Ba ppm Ca% Cu "pm Fe% K% ~gO(o Mn ppm Pb ppm S% IZn ppm
ZG1001 97.50 99.70 585481 10 0.26 150 40 80
ZG1001 99.70 103.90 58549 10 0.34 140 40 j 1:? 5--- .....

ZG1001 103.90 105.10 585.5.Qf-- __10 0.41
-- ._l~Q 30 75-- ------ _... -

ZG100l 105.10 107.30 58551 10 0.59 150 25 I 45
ZG1001 107.30 110.50 58552 10 0.53 135 25 I 50
ZG1001 110.50 113.50 58553 10 0.78 220 50

,
70

ZG1001 113.50 116.50 58554
1

10 0.67 190 80 50
ZG1001 116.50 119.50 56555 I 101 0.48 -:--iHr---HL---- ,- - -_SQ-r--- --- --_. ---I--------._--~--~~f----- .
ZG1001 119.50 122.50 58556 1 0 0.66 40
ZGIOOI 122.50 123.90 58557 15 0.89 50
ZG1001 123.90 127.00 58558

I
1 0 0.96 220! 251 50

ZG1001 127.00 130.40 58559 10 0.43' 145 1 3D 90
ZG1001 130.40 133.50 58560 ._-i- ,,---- -.---f---- 10 0.58' 165 1 30 _ __±.O---_.. _~ .. ._--,.-- ------
ZG1001 133.50 137.60 58561 10 0.67' 180 25 50

I
180ZG 1001 137.60 142.60 58562

- . .
10 0.4~1 25 80

ZG1001 142.60 145.10 58563 10 0.26 95
'

25 60
ZG1001 45.10 146.90 58564

!
..

10 I· 0.70 ~~~I 25 50
ZG1001 146.90 149.40 58565 15 0.68 25 50

w
o
W
i-"
W
o
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Appendix 5: EZ drilillole logs and geochemistry.,

w
o
W
f-'o
W

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

-----_.. - . --

Cavity

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

~~1:002 DFr°"rioO!DTO 3.00Isam~{~98~PO MRTlith FleldlD Te.ture !AItIMln Colour ~~:;enls

ZGl002 3.00: 6.00; 61199 EZ 1 No rec

~~; ~~~ ~ ~~: : :~~I ~~='~='~3=.0f"~=-·--+0-g----li-sc~Is-----~.m ...+- ---+-ill~----/'!()-""--------- ----- ...------------

ZG1002 9:50! 12.00, 58584 EZ gg Sis Lm ill'
ZG1002 120~1 li50! 58585 EZ gg Sis G
ZGJ002 1350, 15.60 1 58~8§E.Z ()g Sis G
ZG1002 15.60 17.40f--.58587 EZ __I-':0"'--a__---1':S"'Is'-__----iI-- f---.. i'G"- . .
ZG1002 17.40 19.10 58588 EZ ()g Sis G
ZG1002 19.10 21.00 58589 EZ ()g Sis Vn Cc LG

ZG 1002 21.00 24.00 58590 EZ Og ~Is Vn Cc LG
ZG1002 24.00 25.50 58591 EZ Og .';'s 'Vn Cc LG

ZG1002 25.50 28,ZQf---__~B5~ EZ Q9.__)"-SI"'s +vn"---- .. C£..------lJ3----------+---------
ZG1002 28.70 30.60 58593 EZ . Og ISis CGJ
ZG1002 30.60 33.80 EZ
ZG1002 33.80 36.00 58594 EZ Og Sis G
ZGI002 36.00 39.00 58595 EZ Og Sis \m ! LG

ZG1002 ~ll~ ~.2c00 __~8596 EZ_ .99. ~__ \-.m__-----i +ill=;;-- _
ZG1002 42.00 44.50 58597 EZ gg Sis Lm I ill
ZGl002 44.50 46.20 58598 EZ Og Sis I G
ZG1002 4620, 46.601 58599 EZ 199 Sis G
ZGlO02 48.601 51.40: 58600 EZ Og Sis Lm LG
ZG1002 51.401 54.501 56680 EZ Og SlsSsi Fr LG I

ZG1002 54.50 57.00158§81 EZ -- Og SlsSsi Fr -LG--- -j---------
ZG1002 57.00 59.70 588§~ EZ Og Sis G I
ZG1002 59.70 62.10 5§§IJ~EZ Og Sis LmFr ._.ill
ZG1002 62.10 64.90 58884 EZ ,gg SssSsi c--

ZG1002 64.90 61J,QQ ~1J85 ¥-_ ILXl_---+S"'Is'---+,V"'n'---I"CC"'---- _rG~_
ZG1002 68.00 71.10 58886 EZ Og Sis Vn Cc G
ZG1002 71.10 74.20 58887 EZ Og SlsSsi G
ZG1002 74.20 76.80 58888 EZ Og Sis Vn Cc G
ZGI002 76.80 79.90 58889 EZ Og SlsSbs ·ShFr I D3 Carbonaceous
~§1002 79.90 82.80, 58890 EZ ...._f.()g. ~~- IShFr __~ ~:o;-_--jCarbonaceous

ZG1002 82.80 84.80'1 58891 EZ ,Og ,SiS M?D3 I

ZG1002 8480 87.10 58892 EZ ,'Og iSis M?D3
ZGl002 87.10 89.80 58893 EZ 109 'SIs M?D3 !

i'Gl00~ 89.80 92.90 58566 E.Z ()g SlsSsi FrSx D3IPoor fee
ZG1002 92.90 96,Q.O _ ~~ EZ 9L__---+-:::S""SS:::'s':-i_---+';:Fr-:::S"'x__+ -----1:::D3:::_ 'Poor rec
ZG1002 96.00 99.00 58568 EZ 100 SlsSsi FrSx D3 "--1Poor rec
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Appendix 5: E2 drillhole logs and geochemislry.

\

Hole OFrom OTo S~mpno Ag I'PIll AI% As ppm Ba ppm C8% Cu ppm Fe% :K% Mg%Mn ppm ,Pb ppm S% 2n PPIll
2Gl002 0.00 3.00 61198 -2 -25 -0.01' -25 -25 -25
2GI002 3.00 5.00 61199 -2 -25 1.63' '25 -25 200
2Gl002 6.00 9.00 61200 -2 --f---- -25 3:~:~_j.....____~__ ---.:..?.fi .__ 1- ~Q.()
2Gl002 9.00 9.50 58583 -2 ·25 0.39 125' -25 25
2Gl002 9.50 12.00 58584 -2 -25 0.73 1751 -25 25
2Gl002 12.00 13.50 58585 -2 -25 0.89 200 -25 25
2Gl002 13.50 1560 58586, -~ . -25 0.50 125 ·25 50

~~~~~~ ~~.~~ :~~~ ~~~~~: _ :~c----. --- c____ :~~ ~.~~-------H6I--~~~----'-'-~
ZGl002 19.10 21.0058589 -2 r- -25, 0.17' 1

1
°5°0-1' -.2

2
-5

5
150

2Gl002 21.00 24.00 58590 :2: :25' 0:46' 50

~~j~~~ ~~:~~ in~ Hm·· :!-----+----- .. -t-----t----1i--1~~~--- ---- '__~~ii---~.~ i--~

lij~i !!ll 1!ll-11lii t- j .--:,,- ---t----t---Ji--- ~:~i-----j-~c~.I--~~-T---·- --~-~i
2G1002 44.50 46.20 58598: -2 r: -25 0.30 75 -25 I 200
2Gl002 I 46.20 48.60 58599 -2 " ·25 0.55 125 -25 390

~~~~~! ~-~~-,-!,-":!,,~+I--=~C2;-,,:i'-'~'I------=H~;- :~ ! J_ -..---.----.. :iii~"~"::~'-'-~I---- -+-------- m -2=-,:~'l---_ -- --·i~,
2G1002 57.00 59.70 58882 -2 -25! 1.00' 250 -25, 1000
2Gl002 59.70 62.1058883 -2 -25 0.60 150 -251 700
2Gl002 62.10 64.90 58884 -2 -25 0.56 200 -25' 575
2Gl002 64.90 _ 68.00 58885 -2 .--\------t--. -25 -.....Q.:.6..7.f--.-- 2001_....:..2..5.t- .._~
ZGl002 68.00 71.10 58886 -2 -25 0.56! 2001 -25 75
2G1002 71.10 74.20 58887 -21 -25 0.8?! 225 -25 I' 100
ZG1002 74.20 7680 58888 -2 -25 0:~91. 225' -25 50
ZGl002 7680 79.90 58889 -2 -25 1.53 4251 -25 50
2Gl002 79.90 _ 82.~Q 58890 1 .:.~ 1 '___ _ -25 0.83 .?~~ __ ~25_J--106
2Gl002 82.80 84.80 58891 -2 -25 0.98 300 -25 ,350
2Gl002 I 84.80 87.10 58892 -2 I -25 3.99 1700 -25 I 325
2G1002 87.10 89.80 58893 -2 I -25 1,48 525 -25 375

~~:~~~ ~~~~c-;~~~. ;:~~I--. :L +-!__ 1___ __ I :~~i ~.~~ . .ill --'~'_';'I_-- J-- ~~~
2Gl002 96.00 99.00 58568 -21 + -25 2.1' 950 25 1150
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Appendix 5: EZ driUhore logs and geochemistry.,

Hole OF,om OTo S~rnE'll~ OPO MRTLlth FieldlO Texture ,Ail/Min Colour jComments

ZG1002 99.00 102.00 58569 5l 09 SlsSsi FrBx I D3 IpQ~9~-r~~ ---
ZGI002 102.00 105.00 58570 5l 09 SlsSbx AILe Sd B :Poor ree

ZG1002 105.00 106.40 58571 5l
~-

SlsSbx AILe ~~ B !Poor' ;ec
10740n~57?

. , _.--_ . ._----,---- --,'------------- "-"-

ZG1002 106.40 5l Sis AILe Sd B :Oolitic. Poor ree- ,---------

ZG1002 107.40 108.401 5~5 73 5l 109 Sis AILe Sd B iQQH!!~~ Poor ree

ZG1002 108.40 11)9401 58574 5l Sis AILe Sd B Oolitic. Poor ree
--- -- ,----

58575
Og

ZG1002 109.40 110.00 5l OJl Sis AILe Sd B Oolitic. Poor ree

ZG1002 110.00 110.20 f---.58576~,--, Oa .- Sis ~~ Sd B QQ!!~ic. t:,oor re~__
,,----- ~--- .. ---_._._- ----------- ------ --------

ZG1002 110.20 113.20
585i7

5l Cavity
ZG1002 113.20 117.20 5l Og I~IS AI Sd LB Oolitic. Poor ree

ZG1002 117.20 118.00 58578 5l Og Sis LB Oolitic. Poor ree
- ---- ,

!ZG1002 118.00 118.80 58579 5l Og §is, LB Oolitic. Poor ree

ZG1002 118.80 119.40 58580 5l ~-_.~-__ L-__. LB Oolitic. Poor ree,,----_.. - --'-.-- -- -- .,------- --------,'-------- -

ZG1002 119.40 12Q70 58581 5l Og ..
Sis : LB Oolitic. Poor ree

ZG1002 120.70 122.00 58582 5l ()g SIs LB Oolilic. Poor ree
-- -_. ---

1001;ilc.ZG1002 122.00 124.00 58896 5l ()g Sis LB Poor ree
1------ ,--,

ZG1002 124.00 125.40 58897 5l ,09 Sis LB ',Oolitic. Poor ree

ZG1002 125.40 126.40 . 58898 5l 10;; SsiCcY ...---_.. lX>'J Decomposed - _. ------- .....
ZG1002 126.40 127.60 58899 5l Qg §~i(;cy lX>'J Qecgm£O.sed
ZG1002 127.60 129.00 58900 5l OJi §sic<:y lX>'J i)ecornl'°sed .
ZG1002 129.00 132.00 61301 5l 0.9 ~siCcy lX>'J R~~_Q~~()~~_q

ZG1002 132.00 134.00 61302 5l Og SsiCcy lX>'J p~(;Q~p()~~Q

ZG1002 134.00 137.00 61303 5l 00 SsiCcv OCN Decomposed
___0."'-_.

ZG1002 137.00 137.70 61304 5l Om Sss LG
ZG1002 137.70 150.00 5l Om Sss LG
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Appendix 5: EZ drillhole logs and geochemistry.

"
~~lle002 i[)Fr~';00IDTf02.00 S~i~~~9 "'9 PP~2 AI% :AS ppm IBa ppm Ca% Cu PP~5'Fe% 4.60 K% Mg% ,

Mn ~~60 Pb PP~5 5% Zn Pf.05

ZG1002 102.00 105.00 58570 -2 t I -25 29.02 11200, 25 9700

~~;~~~ t iH:i' iH·:~--mH---:-=~~-----+I:----r----c- :H~~~;c----- ------- lm~--- H----~~m
ZGI002 10840 109.40 58574 -2 I t -_22 55 2

32
9 .. 8

8
6
8

1145.-. 88°0-_°0.. -..1. 2
5

5
0

333
6

3
9

0
0

0
0ZGI002 10940 110.00 58575 -21 . '

~~j~~i i mj~' m:~~ ;;;tl ~; 4:-----+.. ---- ---I-----~-=;.";+-: _=-2"-;::=~.";+-__ ':;;;~;;;!-----i 2:;;;
ZGI002 11800 11880 58579 -2 -25 0.75 5251· 150 1 L975

111111-m~ !;;1l mr:-!-- ----- --- --·----:j:-:~:t---::n~i------- ~~~I--·-i~r-·--I ,iii
ZGI002 124.001254058897 -2 -25 2.751 16001 75 '6500

ZGI002 125.40 .!~_~~---~r---_.-+------I--.--- ~~_.__~i,::0-::6,-'_. +- +__ .1_0_0_Cl_'__7_2_5 ._. 6!.QQ
ZGI002 12640 127.60 58899 -2 25 1,00, 251 150 1700
ZG1002 127.60 129.00 58900 -2 25 L19! t 251 125 1300
ZGI002 129.00 132.00 61301 -2 -25 1.36: 25' 25 650
ZG1002 132.00 134.00 61302 :2 25 1,43: 25 -25 475

ZGI002 134.00 137.00 61303 _. -2 •. --1---.----+--- ---j ~7~5+_-~lc.,2,~8~.-.----+_--..._ _ 25. -25 f ._..eoo
ZGI002 137.00 137.70 61304 -2 -25 0.17' 25! 50 t ~~

ZGI002 137.70 150.00 :

w
<:>
w
f-l.
W
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--------------------
Appendix 5: EZ drillhole logs and geochemistry.,

Hole OFroOl olOTO JSampno OPO lMRT~llh FleldlO :Texlure IAIt/Mln Colour .Cornrr:t~~!~
- ---- -_._....... _-

ZG1007 0.00 66.00, EZ ISc Sss I
No ree.

- " -- --I .-- ., 1-
LYW Iclay arler slrlslone?ZG 1007 66.001 69.00i 61922 EZ ISc Cey i

i;gjoL-_._~:J~ 61923
i--

Cev
I

ZGI007 ! EZ iSc LYW ___ clay aHer siltstone?
.j .- f- , - -- ---_.._-_ .. - -

ZGI007 73.30 76.80 61924 EZ 'Sc Cey bYW ~!?y_ ~!!~r _~~!~!~rl~?

ZGI007 76.80 81.60 61925 EZ °9 ,Cey Os I py
--

CG'J G9-r~Sl_rl~~~9~_~ ~!~Y

ZGI007 81.60 85.20 61926 EZ °9 g~y Os 'p CG'J g"!r~Qnaceous clay
:

' y
ZG1007 85.20 89.70 61927 EZ Og Sdi CG

,

ZGI007 89.70 92.60 61928 EZ Qg Sdl ! CG .
~~-

.---,------ -_ •._._---- --------_. -I - -_._----~-- ------ -- ----------- -----------------

ZG1007 92.60 96.50 61929 EZ Qg Sdl CG

ZG1007 96.50 98.90 61930 EZ Og Sdl I CG

ZG1007 98.90 101.20 61931 EZ Og SdI
I G
,

ZG1007 101.20 105.50 61932 EZ :;; Sdl , G

ZG1007 f----l05.50 110.50 61933 EZ Sdl G--_.._.- f----....--- - ·_·_-_···_·~I----'--~- - ---------_._----~---------

_.

ZGI007 110.50 115.00 61934 EZ Og Sdl I G

ZGI007 115.00 118.80 61935 EZ Og
I~: 1

G

ZGI007 118.80 121.50 61936 EZ Og 'Fr G
-i-- IpyZGI007 121.50 125.00 61937 EZ :;; I~i

:FrDs G

ZGI007 125.00 128.60 61938 EZ ,FrDg Py G
1-'- . ------- ---'------_..- ..

ZGI007 128.60 133.90 61939 EZ Clg I§<fl
I

-
G

ZG1007 133.90 136.50 61940 EZ Og Sbx

I
Debris Flow.

ZG1007 136.50 140.50 61941 EZ Og ISdI G
I·

ZGI007 140.50 141.90 61942 EZ
~

!Sbx Solution breCCIa

ZG1007 141.90 143.00 - 61943 EZ 'sdi CG
--" -_._-- -_..

ZGI007 143.00 145.70 61944 EZ °9 Sdl -
!Xl

ZG1007 145.70 149.00 61945 EZ Og Sdl !Xl

ZG1007 149.00 152.00 EZ No ree.
-

ZG1007 152.00 155.70 61946 EZ 9g Sdl Lm G

ZGI007 155.70 15B.l!Qf--~947 EZ On Sdl G
- -----'.- -_._._-------- - -- -- -------

ZG1007 158.80 164.00 61948 EZ Og Sdl G

ZG1007 164.00 168.00 61949 EZ 99 Sdl Vn ,Cc G

ZGI007 168.00 170.60 61950 EZ Qg Sdl
I
Vn Cc G

ZGI007 170.00 174.00 61951 EZ
I~

Sdl Vn Cc G

ZG1007 174.00 178.00 61952 EZ Sdl Le G
----- --'- - -~_.

-,.--------_.__ .__._----------~- ---'- ---

ZGI007 178.00 180.40 61953 EZ Og Sdl Vn Cc G

ZG1007 180.40 186.00 61954 EZ Qg ISdl Vn Cc G

ZG1007 186.00 189.20 61955 EZ Og Sdl Vn Cc G

,ZG1007 189.20 194.00 61956 EZ

~.
Sdl Vn Cc G

ZG1007 194.00 197.60~!~~? EZ Sdl Vn Cc G !

~----- In;;-
---_._-- ---- _..~._- --- T- ._-~------_._.--------_.. _._---- ---_..

ZGI007 197.60 203.00 61958 EZ Sdl Vn Cc G
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Appendix 5: EZ dnllhole logs and geochemislry.

Zn ppmMn ppm Pb ppm 5%K%(;U PPm Fe%,,5 !,pm Ba ppm Ga%Hoi. OFrom OTo Sampnr> Ag !'PIll AJ%
ZG1007 0.00 66.00

-----

ZG1007 66.00 69.00 61922 25 0.25, 10 260 65
ZG1007_-f-__ 69.~Q _.73,~Q __..§.Igg~ ...__~-.-.---- .. __....1~ _....Q.~~I-----f----- 1 ~, l~Q~ 30
ZG1007 73.30 76.80 61924 85 1.97 10' 35 45
ZG1007 76.80 81.60 61925 70 4.12 351 750 800
ZG1007 81.60 85.20 61926 I> 105 6.67 35 1 3400 3695
ZG1007 85.20 89.70 619271 1 5 1.17 210 65 55

~ij~~I !n~i j~:~-~m~' ---+---.--- ------.. ------f---I---:--~'+.-~~,--~--~:2;":9::5111---i;58';0.----~-- ~i~
,ZG1007 101.20 105.50 61932 i 5' 1.12 , ' 50

~~:~~; :~~:~~ ~:~:~~ ~:~~~-+-_.-- ----i---l-~f-~~~:~~;-- --1·----- - ~~~I--·-l:~f-- -+--T50~5
ZGI007 115.00118.8061935 \ ' 10' 076 2201 65 1

ll!!li ·ji1il, mil -lim, ..._, -- ~ ...--+-.-- ---~ --"~~"'l-----n~1 --~---I--m:--g--- 1'-~13,5!.
ZG1007 133.90 136.50 61940 15 1.37 245'. 35
ZG1007 136.50 140.50 61941 10 1.32 290 45 I 24
ZG1007 140.50 141.90 61942 I 5 0.75: -+ 2251 40 i 25

ZG1007__~1.90 143.00 .__6.1."=943. _. __ j_' I-' '~ --+--- -.---1~0 00·.7755~-··__+-_ -- -- gg,~ :l~ -- i _.-~
ZG1007 143.00 145.70 61944 ,325, -;i05 --- ! -275

ZG1007 145.70149.0061945 1 5 0.75 I 3501 155 II 860
ZG1007 149.00 152.00 I

~~~~~; m:~cil__~~~~~. ~:~~c----- 1__.. __1- . -'~,,~+____-~'-':"-~~'+_-- ---f---.---- .. ~~~I_~~~~ ! 13400
ZG1007 158.80 164.00 61948 lQI 1.47 310 570 '-I---H~~
ZGI007 164.00 168.00 61949 i I 51 0.70 220 315 I 420
ZG1007 168.00 170.60 61950 1'1' 5'. 0.36 170 80 I, 150
ZG1007 170.00 174.00 61951 101 0.54 210 195 190

~~;~~; - ;;:~~ ~~~:~~-~i~H-- -i-L.--- -.-------~- ~~ ~·~;-i-----22g,461~011- -\50500',---··I·--~t~
ZG1007 180.40 1813QO 619541 ' : 5 00 .. 5557"1 120
ZG1007 186.00 189.20 61955, ' ,5 I 285 270', '590
ZG10D7 189.20 194.00 619513! I 5 0.1331 r 270 1251 255

~~~~; ~~~:~~ ~~~:~~ :::~~~-----+.-- .- ._+__ I~~OI- ~~:~~-~L .. ---...;.....-- -- .~~~.-- ~Kf--j -1 ~~
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Appendix 5: EZ drillhole logs and geochemislry.

\

Hole DFrom DTo Sampno _ DPO MRTLllh FleldlD ITexlure AIl/Min Colour !9omments
ZG1007 203.00 207.20 61959 EZ 9g Sdl Vn Q; G

I

ZG1007 207.20 211.50 61960 EZ Qg Sdl , G
ZG1007 211.50 215,~1-___~961 iEz (Q9--- Sdl i G------- --- -- ----- --------'- ----------_._- -- -------_ .._------- - -----------

ZG1007 215.80 219.00 61962 EZ Og Sdl FrLe CG
ZG1007 219.00 222.00 61963 EZ Og Sdl FrLe CG
ZG1007 222.00 223.60 61964 EZ 9g Sdl FILe
ZG1007 223.60 225.00 61965 EZ 9g SlsSsi G
ZG1007 225.00 229"D,CJ 61966 EZ c99.- Sis 1-- G Calc-rudite

---------_ ..._- ------ -- -

ZG1007 299.00 233.20 61967 EZ 2g Sis G Calc-rudite
- ---. -----

ZG1007 233.20 237.00 61968 EZ 9g Sis CG
--

Calc-rudite
--------.. -" ....".'--

ZG1007 237 .. 00 241.00 61969 EZ Og Sis CG
-

Calc·rudite

ZG1007 241.00 246.00 61970 EZ Og Sis CG Calc-rudite.. -

ZG1007 246 .. 00 250.50 61971 EZ ~~ ,Sis .... --- ----_._.- CG Calc-rudite
- -------_._-- -- ----------- ---'--- ----

!S~
-

ZG1007 250 .. 50 254.40 61972 EZ Qg Calc-rudi!e
ZG1007 254.40 260.50 EZ Og !Sls Calc-rudite
ZGI007 260 .. 50 262.70 EZ Og iSis Calc-rudite
ZGI007 262.70 265.50 EZ

~
/sSi lm

ZG1007 265.50 272.00 EZ :SlsSsi .---

r-
---- CG Org~nic/silty mud wilh 1st nodules-- ""r .._-----_ .._---- -- .._-----

ZGI007 272.00 280.00 DOM Qg :SlsSsi CG Org~nic/sll!y mud with 1st nodules
------ - js'ISSsi I

- - ._-_..• _ ..._------

ZGI007 280.00 284.00 4138101 77675 Qg !
CG Organic/silty mud with 1st nodules

--

iSisSs;ZGI007 284.00 296.50 DOM Qg CG Qrg~l"!i~/siltymLJQ ~~I~ 1st nodules
ZGI007 296.50 311.00 DOM

~
ISdl VnFr Dolo-rudile. crackled with cc vein lets1----

I
--'-- ._----- --

ZG1007 f---~!.LOO 315.00 4138102 77675 Sdl iVnFr DoJo-rudile. crackled with cc ....einlets.-
!VnFr

--
ZG1007 315.00 317.00 DOM ()g Sdl Dolo-rudite. crackled with cc veinlets

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

ZG1007 317.00 321.55
4138103

DOM Qg Sis Calc-rudite
ZGI007 321.55 325.55 77675 Qg 515 Calc-rudi!e

----- -------~-

ZG1007 325.55 335.15 DOM Og Sts LG Bioturbated calc-siltite
ZG1007 335.15 339.15 412~.!Q± 77675 .Q9...- ---- Sis

~- --- LG Bioturbated calc-sillite
- ----------- -- --.----- ----

ZG1007 339.15 347.10 [X)\,1 Qg Sis LG Bioturbated calc~siltile

ZGI007 ; 347.10 370.20 ~ Og Sis Bn AGOO Banded lime mudstone
ZG1007 370.20 374.15 4138105 776750g Sis Bn AGOO Banded lime mudstone
ZG1007 374.15, 391.30 ~ Jg

Sis Bn AGOO Banded lime mudstone
ZG1007 I 391.30! 394.10

--~- DOMn675 ~;- -
Sis _____c ____ Mixed zone------- .-- ~---- -,--------------------- ". - ----~--------

ZG1007 394 .. 10 398.10 4138106 Sis Mixed zone
ZG1007 ! 398.10 403.20

- - - --- - I-
Sis Mixed zoneex:::t.1 :OJ) ..

ZG 1007 403.20 411.50 DOM 10jJ Sis IvIa CG Organic-rich lime mudstone
77675!Og Sis M. CG

c ---.
ZG1007 411.50 415.50 4138107 , Org~~i~_~~!~h lime mudston~

ZGl007 415.50 41~~ 4138108
-- ---I-

Sis M. i CG Organic-rich lime mudst~ne_l7675 i Og I---- .- --·--lSdDI-- -

ZG1007 416.80 419.00 4138109 776751Qc Sis AIVc CG Lime mudstone with Dervasive sid. vein dol

Page 11

w
o
W
/-io
W
..... ,1



--------------------
Appendix 5: EZ drill hole logs and geochemislry.

"
Hole DFrom DTo Sampno Ag PPm AI% As PPIll Ba ppm Ca% Cu ppm ,Fe% K% Mgo/~ Mn ppm Pb ppm IS% Zn ppm
ZG1007 203.00 207.20 61959 10' 0.66 245 951 215
ZG1007 207.20 211.50 61960 §! 0.34 230 85

1

190
ZG1007 211.~~~15.~C! 61961 .._-- f----. ~--'

5 098
.. _-1--. 215 '§'lL..__ 145---_. ---~ -----'·--l:or- 0§7-

.- -.-----
ZG1007 215.80 219.00 61962 280 125:

:
295- ._.

- :
ZG1007 219.00 222.00 61963 5 0.66

1

250 45, 230
- ------ -

120 1ZG1007 222.00 223.60 61964 5 OA7 135 90-_.- .. '---

1

ZG1007 223.60 225.00 61965 5 0.30 1001 35 40. ,

ZG1007 225.00 229.00 .....E..1966 1 0 OA5 1 110 30 25- -- ---- - -j------.--~ --_... -T---25ZG1007 299.00 233.20 61967 1 0 0.41 ' 100 30
-- --- - ----

ZG1007 233.20 237.00 61968 5 0.39 90 25 ! 1 0
ZG1007 237.00 241.00 61969

1
10 1.32 21 D) 35 i

100
ZG1007 241.00 246.00 61970 5 0.78 2101 40 130
ZG1007 246.0Q1-J!50.50 61971 i

5 1.22 ____2lQL_ . 35 1 105,

----- ---------r-----'.- - - ,,- .- --"-- --1- 35ZG1007 250.50 254AO 61972 10 1.87 255' 30
I

- -
ZG1007 ?54AO 260.50
ZG1007 260.50 262.70 I

ZG1007 262.70 265.50 :

~1007 265.50 272.00 !
---_.' "r ---- .- ._-- _. -_._- ----- ...- r------

ZG1007 272.00 280.00
-05 i : ..

ZG1007 280.00 284.00 4138101 8.16 -5 517 9.08 12 3.17 3.88 1.86 343 1 2 40
ZG1007 284.00 296.50
ZG1007 ' 296.501 311.00 :

:z:Gl007_~LQ~I...1.15i!Q .._Q.36!_
i

4138102 -0.5 -5 15 20.78 -5 1.09 0.10 10A8 413 -_<IX : _1:l4.-----_." - - . _-~ ---- . _. ._--
,ZG1OQ7 I 31§,OO 31700

! :ZG1007 317.00 321.55 1
---- - -

31.361 0. 34
1

ZGI007 321.55 325.55 4138103 -0.5 0.63: -5 37 ·5 0.30 2.98 44 -1 0 14
ZG1007 325.55 335.15

0.51 iZG1007 335.15 339.15 4138104 -0.5 -5 28 30.93' -5, 0.32 0.28' 2981 51 12 23--_._- ---~ -------"-'-" _.._----- _.-0. r--' -_.~- -----_····-,-----t .--- . -----------t- '----- -----

ZG1007 339.15 347.10 i
ZG1007 347.10 370.20

,
!

ZG1007 370.20 374.15 4138105 -0.5 1.68 ,5 98 28.93 -5 0.81 0.86, 1.69 173 2Jf 227
ZG1007 374.15 39130
ZG1007 391.30 394.10

,

-----
, -------,---------- ~_._--- ---~.. _- -_.- _ .•_m ---"--- -- --+----_..._~

ZG1007 394.10 398.10 4138106 -0.5 0.98 -5 45 28.98 -5 0.60 0.51 ! 3,13' 108 29 ! 58-
1

-- , 1ZG1007 398.10 403.20 ,
!

ZG1007 403.20 411.50 !

0.971

II ...

13QIZG1007 411.50 415.50 4138107 -0.51 2.06 -5 88 24.59 -5 0.84: 2.401 40 114
-0.51 0:711 o i 7i

. ,

ZG1007 415.50 416.80 4138108 0.64 -5 29 34.63 -5 0.991
31 if 960 7324

·"-----T .'.-

ZG1007 416.80 419.00 4138109 661 0.67 -5 15 24.07 -5 6.341 -0.051 1.641 2696 2151 0.30 51200

w
o
W
I-'­
W
00
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Appendix 5: EZ drillhole logs and geochemistry.

Hole OFrom OTo Sam!'n" Op() MRTLIth FleldlO iTexture !AII/Mln Colour Comments
ZG1007 41900 422.50 413~110 77675 Og Sis iMa ! EJ3. Qrg~nic-richlirne mUdstone
ZG1007 422.50 425.50 4138111 77675 Og Sis 1M! CG Organic,rich lime mudstone
ZG1007 425.50 428.20 _ 4131lJ.~ _ 7767510;; _.__ Sis __,A_I.V'}. ISdDI ~. eh,memudstonewithJ)"",asi,," ~<J. vein dOI. .
ZG1007 428.20 43150 4138113 7767§ Og Sis :AIVc--TSdDi CG Lime mudstone with pervasive sid, vein dot
Wl007 431.50 434.60 4138114 77675 Og Sis AIVc .SdDI CG Lim~ mudslone wilh weak patchy sid, vein dol
ZG1007 434.60 435.20 4138115 7767509 Ssh Sh RIG Sheared and oxidized shale
ZG1007 435.20 436.10 4138116 7767509 Sis CG Carbonaceous lime mud

ZG1007 436.10 4~~ ~381171-_ 77675Q9.......__t S=I=S_·__-+ ---.j ;.EX3..CG :.CcaarrbboOnnaacceeoouusslli,mmeemm· uUd_
d

- __ . _
ZG1007 439.40 449.90 ~ Qg Sis ,_ ' ..
ZG1007 449.90 453.35 4138118 77§75.og Sis 'AIBI .. LG+OB lE!le~~hed 1st ",ith slderitic spots
2GI007 45335' 454.80 D::'IvIOg Sis AtBI LG+OB iBieache~ 1st with sideritic spots
ZG1007 454.80 479.20 ~ Og Sis CG Nodular lime mudstone
ZG1007 479.20 482.15 4138119 77675Ioq_..__~sls"'.. +-__.__+- CG Nodular lime mudstone
ZG1007 482.15 503.00 ~ Qg Sis OJ Nodular lime mudstone
ZG1007 503.00 517.30 £:X:M Qg Sis Bioclastic calcarenite
2Gl007 517.30 521.30 4138120 77675 Og Sis .. Bioclastic calcarenHe
ZG 1007 521.30 528.00 ~ Qg Sis Biocl~stic calca-,~nite

ZG1007 528.00 532.20 4138121 77675Qg Sis VeAl ._SdDI . Colloformdol veins, and pervasive red siderile
ZG1007 532.20 536.30 .. [;g.A Qg Sis Elioclastic calcarenite + wispy carb mud
2Gl007 536.30 539.30 4138122 77675 Qg Sis ,B,oclasticc~lcarenite + wispy carb mud
2G1007 539.30 540.80 ~ Og Sis ! Bioclaslic calcarenite + wispy carb mud
ZG1007 540.80 542.60 ~ Og 515 CG Heavily bioturbated lime mudstone
ZG1007 542.60 545'!.§f--4138123 77675100 Sis __-i'iL",e"-A",IF...r_+Sd,,, _'__-ELG:o-. ~eritic calcarenite with leached, crackled texlure _. __
ZG1007 545.15 551.05 ~ Og Sis i CG HeavilLbioturbated lime mudstone
ZG1007 551.05 554.15 4138124 77675 Qg Sis I CG Heavily bioturpated lime mudstone
ZG 1007 554.15 557.1 0 ~Qg Sis ! CG Heavily bioturbated lime mudstone
ZG1007 557.10 560.25 ~ 09 Sis Mixe~.limestone units
ZG1007.-I-_.....§§Q,25 564,~l-4138125 776750g Sis __. ._ Mixed limestone unilS_
ZG1007 564.30 569.70 ~ OJ) Sis Mixed limestone unils
ZG1007 569.70 575.30 . ixxvi 'log Sis LG birds,~ye calcarenile
ZG1007 575.30 578:30

1

4138126 77675 Qg Sis LG birds-eye ~alcarenile

ZGI007 578.30 581.60, ~ Og SIs I LG ,birds-eye calcarenile
ZG1007 581.60, 58§~ ~ Qg __I~S",Is,- r-;-;----- LG-G 'Calcarenite _. -- .. .
Wl007 586.45 589.60 4138127 776750g Sis AI Sd LG-GCalc~renite.Patchymoderatesider~eailn

ZG1007 589.60 592.80 4138128 776750g Sis AI Sd LG-G iCalcarenite. Patchy moderate siderite alln
ZG1007 592.80 599.30 ~ Og Sis 'Mixed limestone units

;;.~ ~~;~~ :~; :;~ ~_13_8~2~~7_7_6_7_5_~I~~g"- -1.o';'e:__--I'-- f-_ I~:::~ ::~:::~~: ~~:::
ZG1007 605.20 608.25 ~ ro;; Sis Lm LG iCalcarenile with '8Joallaver;--'
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Appendix 5: EZ drillhole logs and geochemistry.,

20

14

25

13

16

-10

-10

1081.28

1461--__1.2..5.. _--..:.1,,-0t--.- j ._.J...5

I

1

0.53

011 M9\.78 Mn p~~8IPb PP~8 S% Zn Pfiilo

0.51 2.11 6421 919 0.41 11700

~;~ H~ --H~~I ~~~~ ~::~ -;-~~~~
0.47 2.87 643 904 0.42 13800
2.98 1.28 79 76 465
0.45 1.36 690 107 224
0.89 1.611-- --- 1Q1t-- ......l.§ -+-_ .!!:J

K%

0.50-5

-5 049 0.54 0.71 80

-"._. -5 0.79 _Q,~f---......L±±1--· 294 f-----

-5 0.40 0.15 0.51 91

-5 0.56 0.28 ±,1.Q1---. 172-
, ,

-5 0.80 0.78 2.96 140

-5 0.48 045 2.60 77.-_._. -

-5 0.27 0.22 0.78 38

36.07

30.47

29.9549

18

57- 5'

5 '- ;0.33-0.5

Hole OFrom 010 Sampno Ag ppm !AI% As ppm I Ba ppm Ca% Cu ppm Fe%
ZG1007 419.00 422.504138110 -0.5! 0.43 -5 21 3342 -5 0.38
ZG1007 422.50 425.504138111 -0,51,2.08 -5 69 28.12 -5 1.95

Z_G__10_0..7. 425.50 _~28.20 4138112 ..J.15, 2,671---_ -5 39 _".21.76 -5 6.68
ZG1007 428.20 431.504138113 g,2 1.01 -5 23 20.30 -5 6.62
ZG1007 431.50 434.604138114 ,0,5 1.33 -5 51 23.81 5 1.94
ZG1007 434.60 435.20 4138115 -O.~ 10.67 6 474 0.91 42 5.19
ZG1007 435.20 436.104138116 -0.5 1.17 -5 52 31.74 -5 1.34
ZG100l_ 1 436.1<:1' 43940 4138117 -0.5, ,. 2.50 -5 103 26.69f--- -5 1.29
ZG1007 439.40 449.90
ZG1007 44990 453.3541381181 -0.5! 1.01 -5 53 32.10-,
ZGI007 453.35 454.80 !

ZGI007 454.80 479.20 I 0 ,"I
~~~~~~ ~ :~, ;2,I,~' ~~ ±13811 L

1

, __ -,,0,.,.5+-_~+--_---,"-5,,-,, 9~9't-~207,.=23=r -5't-_ ~0",.8~0,+-._-,1",.0=-=2...

ZG1007 '1' 503.00' 517.30 '
ZG1007 517.301 521.3041381201 -0.5 1.32
ZG1007 521.301 528.00 1

f-CZc::G..1....O"07'----1-",5=.2,,,8.,.,0",01-",5"3=.2,,,.2,.-01__41.,3= ,8=.1,.2..1.,.' -....I!..§. __ 1. 35 -:.'5';.:__ -,5,~5 3..7.,. .,73"'1--_
ZG1007 532.20 536.30
ZG1007 536.30 539.30 4138122
ZG1007 5,39.30.

1

540.80
ZGI007 540.80 542.60 +':
~~~~~~ ;:~~~~ ;:~:~; 413,,8..:.1=.2"'3:-------0.....51-°1 .. 6882 .--_55~,!,---'3,=2 .",33"'2.

49
"1-__ '-"-+'_

ZG1007 551.05 554.154138124 -0.5 87 27.82
ZG1007 554.15 557.10
ZG1007 557.10 560.25
~G 100I+--,,-56",0...=2,,5t-..5..6 4".....3",0+_4,,-,,13..8..1...2....5+- -..0-'.51---'1 c·,0..4, -..5 't-
ZG1007 564.30 569.70
ZG1007 I 569.70 575.30, ,
ZGI007 : 575.30 578.304138126 -0.5 1.22 -5' 43 3847 10 I

ZG1007 I 578.30 581.60' I'

ZG1007 i 581.60' 586.45 +_~_ '

!l!m I ml! mil:::::~~_._-_:_::_j-.--------~~: :~:_,-_,._--_-__--_~":.'1 - :-:-1-----:-_:-._:_:+'_ ~ L~:: e--'_:_:_:+1-- :__::_:"L -,~c! _·--_--3_::+._-._.. _._L-::
ZG1007 805.20 608.25 I
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Appendix 5: EZ drilillole logs and geocllemistry.,

Hole DFrom DTo Sam!'no DPO MRTLIth FleldlD ITexture IAII/Mln Colour Comments_.. - 1---

I
~G1007 608.25 611.25 4138130 I 77675 09 Sis 'lm LG g~lc~!~_~~!~ ~!!~ ~_lg~l !~yers_..... - - ----- 1----
ZG1007 611.25 618.40 IJa,.1

~~-
Sis :lm I LG 9~1~?r~!!it~ wit~ !!lg~I!~y~r~

I
ZG1007 618.40 623.00 IJa,.1 Sis I Calcarenite and lime mudstone
--~--

-_.
77675

._--~

1
- ---- - _.'-,---- .

ZG1007 623.00 626.20 4138131 IJg Sis Calc:§l~~T!i1~ an~ J.irn~ mudstonE:l
ZGI007 626.20 631.40 IJa,.1

. 09 Sis -';~~I~~r~r1lt~ !!~d lim~ rr!u~~~one

ZG1007 631.40 640.80 IJa,.1 09 Sis Calcarenite and lime mudstone
ZGI007 640.80 643.65 4138132 77675

~
Sis Calcarenite and lime mudstone

ZGI007 643.65 645.80 -
IJa,.1 -- Sis ____ ~?/carenjte,and ,lime mudslon._~___._

--' .,----------"-----------r-
ZGI007 645.80 64710 IJa,.1 IJg Sis Mt G Calcarenite

-'-----

ZG1007 647.10 649.10 4138133 77675 ()g Sis Mt G Calcarenile
,

ZG1007 649.10 650.00, I:X:J'.A Og Sis Mt , G Calcarenile
ZG1007 650.00 655.45]

[0,1776751~_.._Sis Mt I G Calcarenite
ZG1007 655.45 ~~' 4138134 Sis Mt G Calcarenite

. ...---- ---- .'--f=--.... --.----------'.

ZG1007 657.55 659.10 4138135 ]7§75 ()] Sis Male G g~!g~!~~it.~~ Ston]ly leached--

ZG 1007 659.10 664.35 4138136 77675 ()g Sdl MaAt Sd Dolarenile with patchy moderate siderite altn... - -- - ------ --- -- --------- ---
ZG1007 664.35 669.60 4138137 77675 Q9 Sdl MaAl Sd gQ!~~~!1il~ with eatchy moderate siderite altn

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

ZG1007 669.60 673.85 4136138 77675 09 Sdl Mt Dolarenite.
- - - -

-!i: u

.

ZG1007 673.85 68l~_ IJa,.1 00 Mt Dolarenite. ...-.--------------- .. ._ . . -
ZG1007 §~I.QQ I . 701.40

4136139
IJa,.1 Og Mixed Jimestone units
- ·77675

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

ZG1007 701.40 704.40 Og Mixed limestone units
- - - - - - ---------

ZG1007 704.40 705.40 IJa,.1 09 .Sls
!Lm

Mi~~Q JLm~stone units
ZGI007 705.40 716.20 OOM

I~
1--

LG Calcar~nit~ w~lh ~Igal layers,Sis
~1007 716.~Q I--ll~.30 r-~138140 77675 (Sis Ilm LG Calcarenite with af~!J'§le(s

1SIs !A-I _._--------
ZG1007 719.30 722.30 4138141 77675 09 Sd LG g~19~~!1i!~. Vv'e~k_ p~ryasive ~j9E:!!ilE3 ~Itn1---
ZG1007 722.30 723.50 4138142 77675 IJg 'Sdl !AIleVu Sd 'rG ~1~(~gIy_sl~~rit~ altd and leached carbonate
ZG1007 723.50 725.30 4138143 77675 09 ISdI AI Sd 'rG

.. ':Nea~Jy'~!~_~ri!~ c:l1!9 d{)I~!~~!te
ZG1007 725.30 728.30 4136144 77675

I~
Sdl iAI Sd 'rG W~~~t __ §i~~r!!~ alld dolarenite

'AI
_________ ._ - 0- ______

ZG 1007 72~~ ~l,~Q 4138145 77675 Sdl ---- Sd 'rG Weakly siderite alld dolare~ite __~___._____________._-- .J-o=--.- . -'Sd?--·-ZG1007 731.30 7~460 4138146 77675 QgOm SdISsi II\I? GV Trans!~iQrl: _~m§! + dolomite? Sid attered?
I

101ZG1007 , 734.60 737.30 4138147 77675 Om Sss MaVc lYG Dolomite veined sst
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Appendix 5: EZ drillhole Jogs and geochemistry.,

_.. _-
257

'Zn ppm
1 5

1 0

16 1

-.--j--
75
66
66
63

1 2 1

I 127----r----
I 488

I
160

. 124

_+_4::

~~~~---~~ --- --I- f~~
1542 1933 1 6620
1201 5261 1051 22500
1556 4062 0.73 16000

:~ ~~_'-3~~ ----j ..1.~~
1103 26 ! 95

----_._-+----

2.21

LQ.7. __
2.09
6.22
5.79
6.57
5.71
5.03
3.93

M9% /lin ppm Pb ppm 5%
0.22 143 38 -10

0.53 3.60 224 33 82
0-' __~_______

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

0.06 1.22 78 35, 484
!

0.48

0.42
0.42
0.63
0.55
0.43
105
182
0.69

0.521-5

_..c~kQ,~5-cl-f-~0,-,.~0~9f-_~3~.~6l.. !7 8 ,
-5 3.05 0.23 7,10: 12071
-5 162 0.05 _ 10.55/ 579,
7 0.72 -0.051145 3161

-5 0.61 -0.05 12.02 2471

29.1841-5110·0.5

Hole OFrom OTo S~",pnI)AQ pp", !.410/0 .4~ ppm ~~ ppm c:a% Cu ppm F~% 1<%

ZG1007 606.25 6112~ 4136130 -0.51 0.65 -5 33 39.52 -5 0.27
ZG1007 61125 61640 :
ZG1007 616.40 623.00 1
-ZG-l-0-07' 623.00 626.20 4138131 ---05;--0-46

1
--- ~f----i3f--i460+-- ---=5-- "iJ27 -(i~21--6:72-

ZG1007 626.20 631.40 ' 1
ZG1007 631.40 64060 '---- - -- - i I

ZGI007 640.60 643.654136132; -0.5 152 -51 54 29.55 -5 070
ZG_IO_0_7_ 643.65 645.60 _ __ ' t---- + _
ZG1007 645.80, 647.10 - ! II I
ZG1007 i 647.16' 649.104136133 -0.5 0.10 -5 9 36.19 -51 0.25
ZG1007 I 649.10 650.00 I -!

ZGI007 650.00 65545
ZG1007 65545 657.554138134 -0.5 ~~ --,,5+-__ ,-,17,+-----,,28.991
ZG1007 657.55 659.104136135 -0.5 049 -5 23 25.51'
ZG1007 659.10,_~~4}5113.a136 -0.5 0.65 -5 20 20.19
ZG1007 664.35 669.604136137 -0.5 0.30 -5 II 20.62
ZG1007 669.60 673.654136136 -0.5 0.05 -5 5 2147
ZG1007 673.65 66100 -+ .. _ --- ..-f---- ' _
ZG1007 66100 70140
ZG1007 701.40 704404136139
ZG1007 704.40 70540
ZGI007 70540 716.20
=ZGo:-clO,.,0,,7~---c7c..l,-,6,,-.",20,,+ 7 I 9.30 4 136 1.±.O.__-_,,0"'.5+-_!~ -.,.,5+- ,,5 ",6f----,3",2",. I7 -_5 0_.6_9._
ZG1007 719.30 722.304136141 -0.5 0.99 -5 42 27.16 -5 0.66
ZG1007 722.30 723.5041361421 -0.5 1.66 5 60 15.74 5 3.73
ZGI007 723.50 725.304138143: 0.9 190 -5 61 14.63 7 3.77
ZGl007 725.30 728.304138144 1.3 1~9, ·5 47 16.54 7 4.54
ZG1007 728.30 731304138145 14 2.96! -5 107 12.36 15 3.77
ZG1007 i' 73130 734.60 41-38-1-4-6 --."D.5 --i3~r 9--150 11.67 2~1--3-.92

ZG1007 734.60 737.304138147 -0.5 1.691 -5 58 9.141 6 1 3.20

W
Q
W
~

ib.
t'.5
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Appendix 5: EZ drillhole logs and geochemistry.,

Hole DFrom DTo Sampno DPO MRTLlth !FleldlD 'Texture iAIl/Min Colour Commentsc, ...
ZGIOOS 0.00 3.00 EZ i , No ree.
ZGIOOS 3.00 IS.50 EZ

i~
!Sis I

70601
1--- Ice .ZGIOOS IS.50 22.60 EZ @- Vn _ .. . .. _ .•-'-._-- TCC---ZGI009 22.60 24.70 70602 EZ Og ISis 'Vn

ZG100S 24.70 26.90 70603 EZ Og ISis 'Fr
I G

ZGIOOS 26.S0 30.00 70604 EZ Og ISLS iYn§-~ Ice G Fault?
ZGIOOS 30.00 32.40 70605 EZ

~
...

Sis 'VnBx icc G Faull?
.rLm'- ,--_ .. -

ZG100S 32.40 35.40 70606 EZ Sis AGOG
-------- -

[Fr

.
fG1QOS .. 1- 35.40 41.00 EZ Og Sis em

Sis ! emZGIOOS 41.00 45.00 70607 EZ Og ..

ZG100S 45.00 46.00 70606 EZ 09 Sis r em ,

ZGtOOS 46.00 54.00 EZ Og Sis
Ice

CG
--

ZG100S 54.00 5540

¥------I~
SlsSsi Vn G.G---- . _-- r-------- ,'.-----. ------ ----- .. - ----------

ZG100S 55.40 5600 EZ Og Sis em
ZG100S 58.00 60 SO 7060S : ~~

Sis em
- - - -- -

ZG100S 60.S0 6400 70610 Sis em
- ---- - - -- --

ZG100S 64,00, 6700 70611 5:' IQg Sis Fr em
!

ZG100S 67.00 70a71J612t---j-- Sis ------ CG - ------ .------

ZG100S 70.00 7300 70613 Sis CG- - -- -

ZG100S 73.00 7600 70614 SIs CG
-- --

ZGIOOS 76.00 1OS.001 EZ Og Sis em
iZG100S 10S.00 112 30' 70615 EZ

i~
Sis G

ZGIOOS 112.30 115001 70616 EZ SIs G
- '------- - ------_......__._- .'._--

ZG100S 115,QOI 116.50, 70617 EZ !Qg Sis
'CC

G
i 21. 00

,

ZG100S 116.50 70618 EZ Qg ... Sis Vn G
,

ZG100S 121.00 124.00 7061S EZ Og Sis Vn ce G
ZG100S

i
124.00 127.20 70620 EZ Og Sis G

ZG100S 127.20 131.00 70621 EZ [99---- Sis 1--- G !-- ~---

·--r~-
- ----_.._----_. ,-_.._-_._------ -------

ZGIOOS I 131.00 151.00 EZ 00 Sis G
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Appendix 5: EZ drillhole logs and geochemistry.

"

80
45

35

-~

--

45
35
50
50_.- ------
45
55

35
25

20
30
20
20__
25
25

Izn ppm

...---;-~-- -I -- ~~
25 65
35 100
30 120
35' 60._--" --+-- -=

I
I- ---------1--- - I ------1

I

220
190!

600
1000

7 5'
1 1 () 1

150
16()()

Mn ppm Pb ppm 5%K%

0.71
0.76:

1 5
1 5

Cu ppm Fe%Ca%~sppm !Bappm

II

I70615 10 0.50 410 20 ,
70616 10 0.40 135 15
7 06171------t--·-·---j---l:·0::t---:0:-:-.4~:0:-1----- - .-- j--' 160 20 -" -------r-
70618 I 10 0.58 295 15

70619 15 0.70 430 JiO
70620 I 10 0.48 571 20

_~7-"0-,,6-,,,2-,-1t-- +- r-__+ r- --;- ~1~0+-- __ 0.50 -T", + ..4.7..Q 20, __ ."

Hole DFrom DTo Sampno Ag PPIll A/%
ZG1009 0.00 3.00
ZG1009 3.00 19.50 i

~~;-~-~9-9;--:;c::;"':~:"~'+........~,~.C'-:6=-=7~ -~~~ ---- ---------+----. - --- ----i ~~----'C-~::-;:~~----- -- ----~:~

ZGI009 24.70 26.90 70603 10 1.00 200
ZG1009: 26.90 30.00 70604 I i 01 1.00 175
ZGI009 1 30.00 32.40 70605 I 10: 0.67 I 250

ZGI009 32.40 35.40 __~70~6~0:c:6'i------j__----r_-.--e--"" __ . ..tQ_,__O~'!I---.------t 240
ZGI009 35.40 41.00
ZGI009 41.00 45.00 70607
ZG1009 45.00 48.00 70608
ZG 1009 48.00 54.00

",ZG"',,0",0",9'---1_-,5",4",.0",0,+__ 5 5.4 0 . _. ... . . . " . _
ZGI009 55.40 58.00
ZGt009 58.00 60.90 70609 10 0.301
ZG1009 60.90 64.00 70610 15 0.55
ZG1009 64.00 67.00 70611 15 0.42

~~7~'~;0"'0~"'~---jC---...:~"-~'-':-"'~':'~f---~-.-;-~~-;-~--+-_.._-- ----- ------+------':-c~+--,,~"":~~r------t----
ZG100S 73.00 76.00 70614, i 20 0.51
ZG1009 76.00 109.00
ZGI009 : 109.00 112.30
ZGI009 i 112.30 115.00

ZGI009 I 115.00 118.50
ZG1009 118.50 121.00
ZG1009 121.00 124.00
ZGI009 124.00 127.20
~1009 127.20 131.00
ZG1009 131.00 151.00

w
<:.
\Wi
~

It&
.h
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Appendix 5: EZ drillhole logs and geochemistry.

"

--- --------- - .. ------ .

Comments
No rec.

Colour'AI1IMln~~'leOlO OFrom
o

.
oo

OTo 16.00 sarnPI10:O 'IMO"gRTLllh FleldlO ITexlure

ZG1010 16.00 30.30 EZ SlsSs; I

ZG1010 30.30 34501--" __g 109 ",Sls~__+ , ... __..... __ _ _
ZG1010 34.50 3700, EZ 09 Sis
ZG1010 37.00 383013984202 7714799 Sis
ZGl010 38.30 42 00 3984203 7714709 Sis
ZGI010 42.00 44.401 3984204 77147log Sis
ZG1010 44.40 i.~.AOI 3984g~ 77147 OQ I-'S"'Is'-- f-- 1-- .
ZG1010 46.40 72.10 EZ Og SlsSdl G'--- --I
ZG1Q10 72.10 80.10 EZ 99 Sis G
ZG1010 - 80.10 86.60 EZ 09 SlsSdJ 03
ZG1010 I 86.60 89.00 70822 EZ Og SlsSdl G
ZG1010 I 89.()0 9200 __ 7()623 EZ __ 99.___ ~__ 1Ir1...-. Cc ffi3
ZGiOlo-t---92.00 --95:00 '70624 EZ Og Sis Vn Cc ffi3
ZG101() I 95.()() 99()() EZ Og Sis G
ZG1010 : 99.00' 124.40 EZ Og SlsSdl I G
ZG1010 I 124.40 133.90 .. EZ Og Sis 03
ZGI010 I 133.90 137.00 70625 EZ 109 __ Sis __ 1 --1-;;- +"03"" --1 . . _
ZGl010 i 137.00 140.80 70626 EZ Og SlsSsi Vn Cc ffi
ZG1010 ' 140.80 143.00 70627 EZ Og SlsSsi Vn Cc ffi
ZG1010 143.00 148.80 EZ Og SlsSsi Vn Cc ffi
ZGlOlO 148.80 151.00 EZ CJg Sis G.G
ZG1010 151.00 153,£Q 70628EZ __~.. Sis 1__._. ffi3 __ .
ZG1010 153.60 166.70 70629 EZ Og Sis 1 ffi3
ZG1010 156.70 158.00 EZ 199 §Is ffi3
ZG10l0 158.001 167.20 EZ Og !S/sSs; ji ffi
ZG10l0 167.20 170.00 EZ 100 'Sls-- ffi3

w
<:::>
w,.....
.ll.
'-'1
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AppendIx 5: EZ driJihoJe logs and geochemislry.,

45
55
40

45
40

105
70
90

Zn pem

I

:25
20
15

250
11 0

____6_8 .s --- -~
265 15,

I
--------i-------0,611-__

1.05

0.78 255 25 I

. ,----.D..cBQ,_______ __ f--- _:J.:J.Q . ---",3,,0f.---- __..;.._
0.60 310 30

18J

Hole OF,om OTo Sampno Ag ppm AI% As ppm Ba ppm ca% leu ppm IIFe% II K% 1,'M9% I,Mn ppm Pb ppm 15%
ZG1010 0.00 16.00

f"~",~,":~6.:c~6:;-'-+-=~~,:,,:c;c~~~_J~ :6Z ----'------~--+_--- -'-------+--- -i-- ---~-I------ '--- _L_ --I ------ - -- - ---I
ZG1010 34.50 37.00 I I 137
~Gl010 37.00 38.30 398.42 Q2 -1 ·50 II 3 0.531 115, 12 75

~~m~ I" ~n~ n~~ m:!H .----=':;'!- --- I--"::'-".~"'~I---- -- ---.1 H~i --1--,- __jiill, i~ j ,- ~~~
ZG1010 72.10 80,10 I
ZG1010 80.10 86.60 : r

ZG1010 86.80 89,00 70622 10' 10
i 15ZG1010 89.00 92,00 70623 15, ----i------------ _

1'~"'~"~"'~"~0C-0 +--=~=~'::~'~= --~;:66 70624r-lOf 10

ZG1010 99,00 124,40 I' ,
ZG1010 124.40 133.90 I

ZG 10 I0 133,90 137.00 70625 1 ..__1'-'0'+- ' ---'- -I-_._~ .-----"11,,

60

'J-- 0,621-- . ---I
ZG1010 137,00 140.8,0 7062.6] 10 ,,_ 2.80
ZG1010 140,80, 143.00 70627 10 I 0,20

1
,

ZG1010 143.001 148.80 I'
ZG1010 148,80 151.00

ZGI010 151.00 153,~--.Z.Q.8.28e--_.J.Q : 1--- f-__., 1 0_'-
ZG1010 153.60 156.70 70629 5 I 5
ZG1010 156.70 158.00 I

ZGI010 158.00 167.20 II

ZG1010 167.20 170.00
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Appendix 5: EZ dfilihole logs and geochemistry.

\

Hole ,OFrom OTo Sampno OPO MRTLIth FleldlO iTexture IAIl/Mln 19o1~~r 9!J~l'!Ienl~

ZGIOll 0.00 1850 EZ
I

No ree
ZG I011 18.50 20.50 70630 EZ ()g SlsSs; G3
ZG I011 20.50 23.00 f--------~-- ~ ___ S1SSs; ------+- ~-

G3 - --- • 0'_____--- ------------,- .._----- ------

ZG1011 23.00 26.00 70631 EZ Og 1§lsSs; G3
ZG 1011 26.00 28.10 70632 EZ I CD3()g ,§Is

IZG1011 28.10 30.80 70633 EZ ()g §I~

!

CD3
ZG1011 30.80 33.80 70634 EZ

~
Sis lID

ZGIOll 33.80 38.30 70635 EZ SlsSs;
--

G3
---._---

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

ZGI011 38.30 41.00 70636 EZ ()g SlsSs; G3
ZGIOll 41.00 42.60 70637 EZ ()g SlsSs; G3
ZG1011 42.60 44.60 70638 EZ 09 SlsSs; G3

46.601
- --- --

ZG1011 44.60 70639

~--i
SlsSs; G3

ZG1011
-,
-~29l- 70640 SlsSs; G346.60, ._ ..-- - _..__. .',------------_.- '-------',.,._---

ZG lOll
:n~1 52. 30

1

70641 E? Og Sis
.

CD3 ,

ZG 10 11 54.30 70642 E? ()g SlsSs; G3
I

ZG lOll 54.30' 56.30 70643 E? 109 SlsSs; G3
ZG10l1 56.30 58.00 70644 EZ 09 Sis CD3
ZG1011 58.00 60.50 70645 EZ Q9. SlsSdl FrLe

---- ----
CD3

---~_.- ----- ------ -- --- ---", --------- - -- ---------------_..• ---- -- --

ZG1011 60.50 62.00 70644 EZ 09 Sis FILe CD3
ZG10ll 62.00 63.20 70647 EZ 99 Sis LG
ZG1011 63.20 64.80 70648 EZ Og Sis LG
ZG1011 , 64.80 66.30 70649 EZ 99 Sis LG
ZG 1011 i 66.30 67.50 70650 EZ 00 . Sis LG

I
-.. ---

~---- -------- --_._---------_."..--------

ZG10l1 67.50 70.00 70651 EZ 99 Sis
ZG1011 70.00 72.20 70652 EZ 99 Sis CD3
ZG1011 I 72.20 76.00

..
EZ ()g Sis CD3--

ZG 1OIl 76.00 77.70 70653 EZ

~-
SlsSdl FrLe CD3

ZG 1011 __ 77J1l 1---__ 83.0Q. 70654 g,..--- SlsSdl FrLe CD3 _.----- ---_. __ . ------- -_..• ------_._- --------_.._--- - - -_ .. _------------- -,~..._-_ .._-----

ZGI011 83.00 85.40 70655 EZ ()g SlsSdl Le CD3
ZG I011 85.40 88.00 70656 EZ Og 1§1~§91 Le CD3
ZG1011 88.00 90.00 70657 EZ ()g ISIS§dl iLe

I·
CD31'---

ZG1011 90.00 92.00 70658 EZ Og SlsSdl !Le CD3
ZG 1011 92.00 __94.00

---~
EZ Q9. !SdISsi ILe -.--f------- GlXn3

...... _._ ..----

1Le - ---- ---- - - ----'-----------_._-,-.

ZG1011 94.00 97.50 70659 EZ Og ISdISs; GlXn3
ZG1011 97.50 100.50 70660 EZ Og ISiS - 1 CD3

1

------

ZG1011 100.50 102.40 70661 EZ ()g ISis CD3
ZG1011 102.40 104.10 70662 EZ

~
Sis CD3

ZGI011 104.10 107.001 70663 EZ Sis ----f--~--- CD3
110 00 I QQ- ~ --- .---------- ----- ------

ZG1011 107.00 70664 EZ Sis CD3
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Appendix 5, EZ drillhole logs and geochemistry.,

Hole OFrom OTo S~mpno ...9 ppm AI% As ppm Ba ppm Ca% 'eu ppm IFe% K% MgO(o IMn ppm Pb ppm
i
SO/o Izn ppm

ZGIOll 0.00 18.50 I
. I-,

3.05 1 401 I 100ZGI01!
.

18.50 20.50 70630 20! , 400
ZG1011 20.50 23.00 ----f- I !

"-295-- -- .- - -,-~ --- -r------ --- ------- -------_ .._---
ZGIOll 23.00 26.00 70631

- 16
1

1.85 3251 20'

I

ZG I011 26.00 28.10 70632 1.60 325
1

1 51 110
iZGtOll 28.10 30.80 70633 15 1.90 J 380

1

20, 70
201

,

ZG I011 30.80 33.80 70634 10 1.50 1 300 90
ZGIOll 33.80 38c=!.Q f---70635 I 1 5 1.00 __~5iL_ _Q.IJ 230.--- ----~--- --- f----- - f------- - ~--- --

ZG lOll 38.30 41.00 70636 5 1.85 9701 40 90
ZGIOll. 41.00 42.60 70637 5 1.05! 625! 135 95
ZG10l1 42.60 44.60 70638

. -
5 0.60 270' 30 70

ZG1011 44.60 46.60 70639 5 ().:J:l i 130 25 65
ZG 1011 46.60 49.70 __..7.0640 ---1---_. -----

5 0.201_ 250] 30 --+-- !l~
1851

-
ZG1011 49.70 52.30 70641 5 0.331 1 0 60
ZG1011 52.30 54.30 70642

!
5 040j 225) 25 i 65

ZGIOIT 54.30 56.30 70643 5 0.26 235 5 I 55
ZG1011 56.30 58.00 70644

i
10 0.50 3()51 10 I 55

ZG1011 58.00 60.50 70645 I 5 0.76 f----------- - 480
1

I 0 -----r -......Q.O.- --
ZGIOII 60.50 62.00 70644 5 049 235! 10 55
ZGIOII 62.00 63.20 70647 5 0.71 280' 5 55
ZGI011 63.20 64.80 70648 5 0.37

- -,
60

I

340,<5 ,
ZGIOlt 64.80 66.30 70649 10 1.60

';;1 . ' !

60
ZGI011 66.30 67.50 _.Z0650 5 0.84 - ~~~ --i~ ......Q.5- ---- +- -- ---- --rZGIOll 67.50 70.00 70651 I 5 0.37 55
ZGIOll 70.00, 72.20 70652 5 048 275 15 80

72:20[
---

ZG 1011 76.00
ZG1011 I

-,
77.70 70653

,

5 0.66 16076.001 , 10 55
ZGIOll

- .,
83.00 70654 , ! 5 043 160 10 6077.70,

83001- 85:40
-- .-----·1---1'--1-' --- 1------ ---- -- ---_.._--- f----- -~--

ZGIOII 70655

I ~I
041 150 5 170-_ .. _.- - - ~ 1 '

ZGlOll 85.40
..

88.00 70656 , I 0.79 190 15 70
ZG lOll 88.00 90.00 70657 ' 1 0.92

!

250 10 75
ZGIOll I 90.00 92.00 70658 I 5 1.05 315 10 85
ZGIOll I - --I

-- ------- --------I----- --- ·i L, 92.~~00.
-~._--- ---_. ---------~ -------c--i -----_.

WIOll

I
94.00 97.50 70659

I i ~! 0.64 240 1 0 170
ZG1011 97.50 100.50 70660 ! 51 0.67 265 1 5 240
ZGI011 100.50 10240 70861 ! 5: 0.44 245 20 60

- - ,

ZG 1011 10240 104.10 70662
-

51 049 185 15 120
ZGIOII 104.10 107.00 70663 I

~--+------
51 0.76 225 1 () _i§.

f--~~ ,------ --
lsiZGTOll 107.00 110.00 70664 I I 5 0.85 215 120
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Appendix 5: EZ drillhole logs and geochemistry_

\

Hole DFrom DTo ~amJln-,,_ DPO MRTLlth FleldlD Texture !AII/Mln Colour Comments-- ----- - ----- -

Le I
ZG 1011 11 QQQ 113.0Q 70665 EZ 99 Sis CD3
ZG1011 113.QQ 116.QO 70666 EZ Og Sis CD3

--

109 CD3ZG1011 116.00 117.80 70667 EZ Sis ~,,--~---------+- - .- -----",-,----- --" . -_. - -------
117.8Q 120.QO 706§§ EZ Qg Sis Le CD3ZG1011 I· Ie<;

--- _.

ZG1011 120.00 123.20 70669 EZ Qg Sis Vn G
ZG1011 12~,~1l 125.00 70670 EZ Qg Sis Vn Cc G
ZG1011 1g500 127.40 70671 EZ IQg Sis Vn Cc G

- ,

ZG1011 127.40 129.50 70672 EZ ,Og SlsSdI G
.--------~----- -._- ---------,----------_.

129.50 16850
1

EZ
'Qg SlsSdI GZG 1011 1-

ZG1011 t 168.501 173.30 EZ iQg Sis G, ----I

SIsSdJ G

I

ZGI011 173.30 207.00 EZ 99
ZG1011 207.00 211. 90 EZ

~
SdISs; G

ZG 1011 211. 90 300.00 EZ SlsSdl i
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Appendix 5: EZ drillhole logs and geochemistry.

\

iI--
II

izn pI'm
, 40

40
40
65

280
105

I 110
.1 .1~

I

I

,

I

Mn pI'm Pb ppm [5%
250 15!
240 10[
255 10,------ ---200 ------~----- ---,----

,

520 15, i

550 25'
600 35

_. l±.5 . ._JJl~__

,

~~lleOl1 !DFii~.oo DT1013.00 5a'i~~~5 Ag PPITI AI% [As PPITI. E1~ ppm Ga% ,Cu ppm
5

,Fe% 1.00 K%

ZG10l1 113.00 116.00 70666 i 5' 0.85

ZG1011 116.00 117.80 70667 +-__ ----,-__ -----j------f------,' ----55:- ~.~~
ZGI011 117.80 120.00 70668
ZGI011 120.00 123.20 70669 5 [ 0.81
ZG1011 123.20125.00 70670, 5 1.10
ZGIOll 125.00 127.40 70671 5 1.15

ZGIOll 127.40 _ 129.50 _ 70672 ...--+-.-.----+-----------je-- --.---f-----.,' ,__----"'5 ... 0.57
=-ZG=-'"0"1-'-1-+---'1-=-2Cc9 .'::5-=-0

'
- I 68.50 i

ZGIOll 168.50 173.30
ZG1011 173.30 207.00
ZG1011 207.00 211.90
ZG10ll 211.90 300.00

w
~
fA

"""t,'1
-5
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Appendix 5: EZ drillhole logs and geochemistry.

\

Hole !DFrom . DTo Sampno DPO MRTLllh

"=--f."'"
Ail/Min Colour CommentsI:. . ...

ZG1012 I ""' 6.50 EZ No rec

ZG1012 6.50 42.30 EZ Og 515
ZG1012 4230 55,~Q EZ 00 SlsSdl

-- f---- ,---- gfL ....... ----------_. ------------- -----------
ZG1012 55.60 64.60 EZ Og S~

ZG1012 64.60 69.00 EZ Og SlsSsi LG

I
---- -

ZG1012 69.00 94.10 EZ Og SlsSdl LG
ZG1012 94.10 98.40 EZ Og SlsSsi Lm AGD3
ZG1012 98.40 106.70 EZ Q9.. Sls___ <ro

--j ._--- ----- f------. ----- . ,'-- -_..._- ----------_..._,.,-,----- -
ZG1012 106.70 140.60 EZ Qg ..

SlsSsi Lm AGOG

I
. -- .. - --

ZG1012 140.60 143.00 70673 EZ
. Og Sdl

-
G

ZGlO12

I
143.00 145.60 70674 EZ Og Sdl G

ZG1012 145.60 148.80 70675 EZ Og Sdl G- --._._~ I

~Gl01~_tl80 152.00 70676 EZ 29. Sdl
~----t--- -_.._- ------_._--_..• .-

ZG1012 152.00 154.90 70677 EZ Og Sdl
_.... . -- •.. _._-

ZG1012 154.90 157.50 70678 EZ Og Sdl G I

ZG1012 I 157.50 160.00 70679 EZ Og Sdl G IZG1012
I

160.00 167.00
.

EZ Og Sdl G I

ZG10t2 167.00 170.50 EZ Og--_. SlsSdI G.G t----ZGiOi2-'-i7D:50
--_._ .._- ---------_ .._--~._-. -------_. -_.- ------ - -----,--------_._._-_...._----

1g 1.60 EZ Qg Sis LG
ZG 1012 191.60 195.80 EZ Qg SlsSdl G
ZG1012 195.80 197.40 EZ Og SlsSsi LG

1-····
ZG1012 197.40 201.00 EZ

I~
SlsSdl G

ZG1012 201.00 204.40 _._-- EZ SlsSsi --- LG -- ....---,-- _. . ------------ -----

ZG1012 204.40 233.40 EZ Og SlsSdl
ZG1012 233.40 241.30 EZ Qg S~

I
G.G I

ZG1012 241.30 261.00 EZ Og SlsSdI <ro
ZG1012 261.00 265.80 EZ Qg SlsSdI ivn Dc <ro
ZG1012 265.80 273.80 EZ 100 Sis 'Vn ,Dc <ro ------_.. .._----_. --

]Lm
0 ---- --._--- ,'----------------

ZG1012 273,80 276.60 EZ Og SlsSsi !. ALGDG
ZG1012 276.60 282,90 EZ Og Sis <ro

,

ZGI012 282.90 307,00 EZ Og SlsSdl G
ZG1012 307.00 309.50 EZ ,09 SlsSdl

fn

Dc Cl- -- --

ZG1012 309,50 312,00 3984206 7714710g SlsSdl Vn Dc G
.~--- -------_. --- - .. . --- - -- -- ------------- - -----------

ZG1012 312,00 318, 50 1 ~-lOg ISlsSclI Vn ,Dc G
ZGl012 318,50 348,90" EZ ,00 :SlsSdl ! G

w
<:>
w
i'-"
~

;..
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Appendix 5: EZ drill hole logs and geochemislry.

\

97

225
165
120

75
40
65
60

Izn ppm

!-_._-

,

I

I

I :

--~-----~"
I

-+----; ..- -- ------ ---..

1 48 J. ~ _

Mn ppm IPb ppm S%

I

I.._- -.-+-- .. +--
,

.._--~---_. ---_._-+---_.--------,

K%

. -+----. I - -- - ----

Fe%

----T---

Cu ppm

--+---- .. e---- .. - -

-5 1.00 330 35
-5 1.00 480 65

~5' ~~31__.__ I. 275 50--Iii!!: 1- -; -m -ni· ---
-----}--:- -.--+--- r ---t-

J !
I

I

As PPIll Sa ppm c;a%Hole OFrom OTo ISampno Ag pPIll. 'jAI%
ZG1012 0.00 6.50
ZG1012 6.50 42.30

~~:~:~ ~H~ ~:~~-._-+-.--t---
ZG1012 69.00 94.10
ZG1012 94.10 98.40 ,

I-"Z",G'.'I~O~I,2'--f--_9~8""24"'0f---,1",,06XQ ._..-_:-- -i ---. -t----. L1---- ----1· ..----- ----.-- .j----
ZG1012 106.70 140.60 ' 1

ZG1012 140.60 143.00 706731 :
'1

ZG1012 143.00 145.60 70674
ZG1012 145.60 148.80 706751 ,

ZG1012 148.80 152.00f--. 70676'i
'
_-- +-----r.--- :

ZG1012 15200 154.90 70~771 'I'

ZG1012 154.90 157.50 70678,
ZG1012 157.50 160.00 70679!
ZG1012 i~Q.oo 167.00 I "

~~:~~"-~-+--'-'~~"-'.~'»H~~:~~ ----,------+-----t-----
ZG1012 i 191.60, 195.80
ZGI012 11, '95.80

1
197.40

ZGI012 197.40 201.00

ZG1012 201.00~Oic.±Ql- +-_'_'_ t----------+---+----
ZG1012 204.40 233.40
ZGI012 233.40 241.30
ZG1012 241.30 261.00 I'

ZG1012 261.00 265.80

~~~~~t- -~~~::%-~;~~~%-- -----~---------r--- r
ZG1012 276.60 282.90 1 I

ZG1012 282.90 307.00 I I

ZG1012 307.00 309.50 ! 1

;~~~:~ ~~;:~~ ~:~:~~ 1~!!_42_0QT__I---_-I'--+I- ... -5~0"t-_.. _. 1 3,+__ ...Q.,,~__ ------

ZG1012 318.50 348.90 I,
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Appendix 5: EZ drillhole logs and geochemlsiry.

"
Hole OFrom OTo Sampno OPO MRTLIth FleldlD Texture Alt/Mln Colour Comments

- ... "- - ----- ----

ZG1013 0.00 7.50 EZ No rec.
ZG1013 7.50 8.30 EZ tog SlsSdl Fr

I

en
!ZG1013 8.30 l(l60[ 70680 EZ lQ9. SlsSd/ Fr en ---- -

14.001
-_."-- ----- -- ------', -----"--------_.

ZG1013 10.60 70681 EZ IQg SIsSdl Fr en
ZG1013 i

~ ~.~~I
1700: 70682 EZ !Qg SlsSdI Fr G

ZG1013 19.00: 70683 EZ <09 SlsSdI Fr G
21.70 1

---- _..-
ZG1013 19.00i 70684 EZ 09 SlsSdl Fr G
ZG1013 21.2Q __--.2..1~f-_l 0 685 EZ_ .._ 00 SlsSdl - ~- - -

G ----_._.------. --",'------- ------ ---_.. ---'-----

ZG1013 24.00 27.00 70686 EZ CJll SlsSdI LG
... - - ----- - -- ----- .

ZG1013 27.00 30.00 70687 EZ Qg SlsSdl
- .

Fr G
ZG1013 30.00 33.20 70688 EZ all SlsSdl Fr G
ZG1013 33.20 35.00 70689 EZ 09 iSlsSdI IFr LG

lOa ISJsSdI <
LGZG1013 35.00 38.00 70690 EZ IFr I --_.------- --------.-rFr I

-- ----

ZGI013 38.00 40.70 70691 EZ 09 SlsSdI LG
ZGlO13 40.70 43.00 70692 EZ Og SlsSdl LG
ZG1013 43.00 45.70 70693 EZ Qg SlsSdl LG
ZGl013 45.70 48.40 70694 EZ

~
SlsSdl Fr I G

ZG1013 48.40 51.30 70695 EZ SlsSd/ Fr , G i-- ------ --------- -..,---- .0"_-

ZG1013 5130 54.50 70696 EZ CJg SlsSdI Fr i I..G
!ZGI013 64.50 57.50 70697 EZ CJg SlsSdI Fr G

ZGI013 57.50 60.50 70698 EZ Og SlsSd/ Fr
,

G
ZG1013 60.501 63.501 70699 EZ ,Og SlsSdI Fr G
ZG1013 63.50 65. 90 l 70700 EZ __10g __ SlsSdI Vn Cc G

--c'c'---- _.._--~--- -- - - - ---- ._._--- -------

ZG1013 65.90 69.00' 58258 EZ Og SlsSdI Vn Cc G
ZG1013 69.00 71. 70 58259 EZ Qg SlsSdl I..G I

.
,

I IZG1013 I 71. 70 74.00 58260 EZ Og SlsSdl LG
ZG1013 1 74.00 76.50 58261 EZ Qg SlsSdl LG
ZG1013 76.50 ___7~2Q _._58262 EZ .99...- SlsSdl G

SlsSdl·---,-· --'-- - .--~ .. _----_ .._--_.. - ---------- "-'- -_._~-._------.

ZG1013 78.50 81.50 58263 EZ Og . 1-----· I LG
ZG1013 81.50 84.50 58264 EZ Og ISis , I..G
ZG1013 84.50 87.50 58265 EZ Og ,Sis ' G

1---

ZG1013 87.50 90.10 58266 EZ I§; Sis Vn ,~ G
ZG1013 90.10 93 ~t.g 58267 EZ Sis iVn ICc G

T---'---"', -- ------ ----------_._--- --
ZG1013 93.10 96.10, 58268 EZ Og SlsSdl I G
ZG1013 96.10 99.00i 58269 EZ lag SlsSdl G
ZG1013 99.00 102.50 58270 EZ ,Og SlsSd/ Fr G
ZG1013 ~gHgl 105.50 EZ

100 -r---. Cavity
ZG1013 107.80 58271 EZ SdIOms FrMs B3 ----t-----.----

AD Ccy
----------- - ---- --_..._---_._--_ ..,--

ZG1013 107.80 110.80 58272 EZ en ,
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Appendix. 5: EZ drillhole logs and geochemistry.,

Hole OFrom IOTa Sampno lAg ppm AI% I"" ppm 1B~ ppm Ca% Cu ppm Fe% K% Mg% Mn ppm Pb ppm S% Iln ppm
ZG1013 - - 0.001-- 750" I " I
ZG1013 7.50 8.30 '

ZG1013 8.30 10,§il 706801 ._f- ~---r- ..---- _1--_..5 0.72 -.-- __lQ.§_ .....~ --- --L~Q
ZG1013 10.60 14.00 706?li i ·5 0.58 165 20 ' 40
ZG1013 14.00 17.00 70682' II -5 0.35 140 25 80
ZG1013 17.00 19.00 70~8311' -~r 0.63 220 25 40
ZG1013 19.00 21.70 70684, -51 0.36 175 25 65
ZG1013 21.70 24.00 _l~ ,-. .--'...' ---+-,._. :55! 01 ..0'02f---~-1 ---~1QC---- ~h__.. ".:c7".0
ZG1QI3 24 QOj 27.00 70686 ~I' 145 25' 65
ZG1013 27,OQ, 30,00 70687 ' ·51 0.47 390 3Qi I 95
ZG1013 30.00 33.20 lOBSS I -51 0.63 415 25: 75

ZG1013 . 3320 35.00 70689 1 10 1.60 280 5~1 l' 290

~~:~~~ ~~:~~ ~~:~~~~:~~I--- --- ..-----,---1-' ~:~t--..- -f~~I--·41t-- .--~
ZG1013 40.7043.0070692 )1 -5 0.35, 110

1
40 210

2Gl013 43.00 45.70 70693 j -5 0.421 11 D! 25 ~ 265

~~~~~L_.. :~::~_ ~~:~~_;~:~~ --_+-_._~ .._~_+----- --- - :~ ~::~ I-~~~-I!__ ~~ .___ ~--W
2G1D13 51.3D 54.5D 7D696 -5 D.35' 13D' 40 17D
2G1D13 54.5D 57.5D 7D697 .. ·5 D.411 120' 25 23D
2Gl013 57.50 60.5D 70698 -5 0.35' i 40' 40 155
2GI013 6D.50 63.5D 70699 -5 0.681 I 275 30 170
2G1Dl~ 63,50 65.90 707"'0"'Df--__ . . --.---1- . ? __ 0.6~;~_ f---- ,. __ ,:J~Q . . 3D 190
2G1D13 65.90 69.DD 58258 -5 0.45, '385 30 450
2Gl013 69.00 71.70 58259 ·5 0:48) '43D 3D 245
2Gl013 71.70 74.DO 5826D ·5 Q.251 1 61D. 25 J :lDO
2Gl013 74.DO 76.50 58261 ·5 D.35 26DI 25 325
2G1013 76.50 78.50 582~ _. -5 0.38 ----f---- ~ __ I__-j~Q' 3D_ .__7l ~
2G1D13 78.50 81.50 582~:1 I -5 D.25 14D 3D i 515
2G1D13 81.50 84.5058264, -5 0.23 105 20 I 310
ZGI013 84.50 87.50 58265 1 ' I ! -5 0.54 I 195 25 270
2Gl013 87.50 90.10 58266 1 1 -5 0.67 275 25 j 250

~iim I ~~.i~ H.~~-mi:' ----f---- ------+--~--+-- - :~ ~:!~-----~-- --- m---'~"'~"+----"" Im
~~:~~~ , 1~;:~~1 ~~~:~~ 58270 i -5 210 970 100 1800

~~:~~~ I ~~~:~~I ~~~::~- ~:H.c~f------f--- -i----l----I----+ --~ _~2~"':,~~"~+-----~--+ 31~~~f-6ffi_·-t-~~~m
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Appendix 5: EZ drill hole logs and geochemistry.,

Halo DFrom DTo SamJ>no DPO MATLllh IFtoldlD 1T~_~~~re Ail/Min Colour Com~~_~ts

ZG1013 110.~Q 112.50 ~917677 77147 Og 1(;0;=
I

03
ZG1013 112.50 115.20 3917678 77147

I~
I~~Y - 03

ZG1013 115.20 117.10 3917679 77147 ICcy 03 ---- -- --.._----+----------_. --'''-
ZG1013 117.10 119(JO ~9176~Q 771 ~7 Qg ieey J 03

- 1"---- !
03

I

ZGt013 119.00 121.25 3917681 77147 ()g . ic;cy------ -_..-

77147 ()g I 03ZGl013 121.25 12350 ~9 17§8g ;C;cy

I

!

ZGI013 123.50 12550 ~9 176~3 77147 Qg !C;cy 03
ZG1013 125.50 127,50~!l684 .Z714710g Ccy ..~-- .--- ----- --- --- ------_ .._-------- _. .-
ZG1013 127.50 129.50! 39176~§ 771471Qg Ccy 03
ZG1013 129.50 131.501 391768§

~ :I~
ICcy 03

ZG 1013 131. 50
iB:~61

58273 C;cy ON
ZG1013 133.00 58274 E:Z Og Ccy Os Py ON
ZG1013 134.50 135.70 _2!l.?l.5 EZ __ ()g [;9' _____ ._-- ON

----- ----- -------_..__ •. -0_'-___----

ZG1013 135.70 137.40 E:Z Qg C;cy ON
ZG1013 137.40 138.50 EZ Om Fe He LG
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Appendix 5: EZ drillhole logs and geochemistry.

\

Hole llFro rn .
010 Sam~no !Ag ~~mt·/. A~~~~oIBa ~~m Ca% Cu ppm Fe% K% ~9% Mn ppm Pb ppm 5% Zn p~m _

ZG1013 110.80 112.50 3917677! - 1 53 9.13 466 2547 0.65 16200
ZGlO13 112.50 115.20 3917~7~1 ~ 1,' 'l ' 149 34.30 2378 13100 009 16100
ZG1013 115.20 117.10~17~ ~ 1] 180

--I--H~
1--24 .94, f--- .. -- f-l~4,7 20~QQ__0.06 _U 3QQ

---~lT
- ---",-

ZG1013 117.10 119.00 3917680 170 42.10 3083 15000 0.05 10900
-

·11ZG1013 119.00
I

121.25 3917681
.

70 117 15.72 833 4478 4212
ZG1013 121.25 123.50 3917682, - 1 6.QI

-I:I!
16.30 398 6400 5300

ZG1013 123.50 125.50 3917683[ -1 ~O! 18.00 482 5400 6500
ZG1013 125.50 127.50 :J(j17 ~8 4: ___ --=-.1.---- 100'

---
25.70 f- __11(j7 6100 8600---"='--_. ---- -_._-- ------ ----- ---_ ..•'._"._. ---'-----=-= •..._---- .. --4500ZGI013 127.50 129.50 3917685 -I 100 31.70 573 7400

ZGI013 129.501 131.60 3917686 -1 , 90 12.50
,

250 2815! 1547, 124 ,
... -- ---I

i I

--

27501ZG1013 131.50, 133.00 58273 90 16.08 575 1950--

ZG1013 133.00 134.50 58274
!

425 26.00 I 200 580,
i

525
58275 ! 1 i 01ZG1013 134.50 135.7Q 20 5.30 I I 150 __..2l.ti_..~- - ---1------ 1·_---- ----r ----

ZG 1013 135.70 137.40
I i

!
ZG1013 137.40 138.50 !
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Appendix 5: EZ dnllhole logs and geochemistry.

\

----- -----

-----.----- -

-------_. ----_.----

Hole /OFrom OTo Sampno DPO MRTLIth FleldlO ITexture Ail/Min Colour jComments

ZG1014 0.00 234.30 EZ L i

~~~~:: I ~~::~b ~~~:~~ ;~:;~~ 1

ZG1Q14 ! 238.90 241.30 70875 EZ
ZG1014 1 241.30 243.80 70876 EZ
ZG1014 243.80 245.80 70~77 EZ
ZG1014 245.80 248.00 70878 EZ
ZG 10 14 248.00 269.60 =EZc-__+ ---+- , .!--- __ ..--j .----f-------- _.. ----------------
ZG1014 269.60 272.70 70879 EZ
ZG1014 272.70 275.60 70880 EZ
ZG1014 275.60 280.50 70881 EZ
ZG1014 278.90 281l.:l0 i 3917690 - 77147110g Isis AI He
ZG1014 280.30 280.501 3917691 _-'-7'-.7.'-14"'7'-\!=00____ Sch? f'S",IFe."__ DB
ZG1014 280.50 283.501' 3917687 77147 Og Ccy Cl3P
ZG1014 I 283.50 286.50 3917688 77147 (J.f) Ccy Cl3P
ZG1014 286.50 289.50 3917689 77147 Qg Ccy Cl3P r

;;;~;; I 2:;:;~ 2;;~ --7~-89-7 -~-----f--------f-----+-------~t-- - ---·1-------·---------- ..-~-------
ZG1015 67.60 70.60 70897 EZ
ZG1015 70.60 73.10 70899 EZ j I
ZG1015 +__..1:J.,l.()I--_~- 70900 EZ --.---I-- ...-~-+- ---+1-----+----1---1----- .--------
ZG1015 75.50 99.50 EZ !

ZG1015 99.50 102.80 70882 EZ
ZG1015 102.80 105.70 708~3 EZ
ZG1015 105.70 109.60 70884 EZ i

~5 109.60 110.8~7692 77147 Og l[CCY Os --f'L-,Ppy - CGCG . __----,,'__ . _
ZG1015 110.80 -·-112.7~1 ~~176931' 7714710g - Ccy Os, '
ZG1015 112.701 115.70, 3917694 77147Qg Ccy Os iPy CG
ZG1015 115.70' 119.50 3917695 77147Qg (;cy \[)s Py CG
ZG10t5 .li~50 120.60 3917696 1 77147 ()g Ccy M'l':B3
ZG10J2...._ ..__1_2Q,~()r-_l21.70 3917697f-_2.'1'.1470a CCY _~_.+I . . _
ZG1015 i 1~L70 125.60 3917698 77147 Qg Ccy CE
ZG1015 i 125.60 130.20 3917699 77147 Og Ccy CE
ZG1015 i 130.20 133.60 3917700 771470g Ccy V\P
ZG1015 I 133.60 159.80, Og Ccy LB
ZG1015 159.80 177.60' EZ Om SssCev LB
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Appendix 5: EZ drillhole logs and geochemistry.

\

----

345
985

100
45

125
140

340
395
740

. 43,9,4
15200
2741
2053
2291
7300

10600
8700

674

--
1550
975

1450
1517
2954

785
177
56

._---+-

I,
. ---+ -- -----

Izn ppm ..

! 255
I 200

-- ---- ------ .---.J---- ----f--··---
, 255

Mn ppm Pb PPrn 5%

+
27291 230f

_____~_ 111QQI_~1§.,7,,6.'e___ i

3951 530 -I

3431 63 ,II
77)1 2. 7

If

-+_.

525 35
405 40
530 60

_____ . f---- __41 ? __~ J_
67 426 6.80i
73 5600 I,'

74 2222 I

234 ~209 I
__ __ _~~~ 63"'0"'0f---__

1934 12400 (): 10'
1589 8500

62 1497

1

,

Kg/a

j I:

1--.- --f- ---- --i-----------i------

i 265 30
460 30

525 35 i

__ _ 4~,,51-·-..24'C51-- _

4 4,41f

___ 0.3'-17__,3,"1 ,.~8~___ ..
21 5.27
17 5.06'
22 3,981

Cu ppJ'l'1 Fe%Ca%As PPm iBa ppm

-50
-50

--_.-I------=":':+---+--~--
-50
-50
-50

-----1-------- -- ----- --.-.. --.

2
1

-1
-1
- 1

-----f---.-- -----.--- --------.---------+--
ZG1015 0.00 65.30
ZG1015 65.30, .. 67.60 70897 -5
ZG1015 67.60 70.60 70897 I -5

ZG1015 70.60 73.10 70899r- -5
",-ZG=10,--,1",5-+_73.10 75.50...2Q90() -i-: + +---f--.-----j-- --'-5"/- _
ZG1015 75.50 99.50
ZG1015 9950 10280 70882: I -5
ZG1015 ,. 10280 1()5.70 70883.' ! -5
ZGI015 105.70 109.60 70884, , -5
ZGl015 109.60 110.80 391762£j 1 ""5"'2c"0"', ---j +- 20 10.10
ZG1015 , 110.8Q 112.7039176931 1 360

1
' 20 5.17,

ZG1015 I' 112.70, 115.703917694 10
1

! 5~QI _ I 59 9.67
ZG1015 115.70 119.50 ~§17695 5 ,270,- 51 8.17
ZG1015 1

1

_, 119.~01 1?0.60 3917696 2 260 52 11.50

~~:~~~ :;~:~~I ~;~:~~ ~;~~~~~---~-------:'----~~e~~---··----i 1~~j .. ~~~~f-----
ZG1015 125.60 130.203917699 3 II 150 ,117' 32.90

ZG1015 130.20 133.603917700 -I I 80 28 3.95
ZG1015 133.60 159.80 !

I

ZG1015 159.80 177.60 ,

Hole DFrom Dlo Sampno !Ag ppm At%
ZG1014 0.00 234.30 '

IfGl014 234.30 236.50 70873!
ZG1014 236.50 238.90 708741
ZG1014 238.90 241.30 -70875:---'

ZG1014 241.30 243.80 701m3:
ZG1014 243.80 245.80 70S77 1

ZG1014 245.80, 248.00 70878
ZG1014 -I---__2"4"S".",(),O"-'f---2-:-6,,,,9.60 . __ __ ._. ..
ZG1014 ,. 269.60 272.70 70879
ZG1014 272.70 275.60 70880
ZG1014 275.60 280.50 70881
ZG1014 278.90 280.30 3917690
ZG1014 280.30 280.50 3917691
ZG1014 280.50 283.50 3917687
ZG1014 283.50 286.50 3917688
ZG1014 286.50 289.50 39' 7689
ZG1014 289.50 292.30
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Appendix 5: EZ drillhole logs ana geochemistry_,

Hole OFrom foro ISampno OPO MRTLllh !FleldlD Texture Ail/Min Colour Comments
- ---

0001ZG1016 5250i EZ i
ZG1016 5250

1
54.50 70885 EZ I

139.501
1

~Q!Q1L_ 54.501 EZ .- ..~-f- ._--.- ._..._--- --------_ ...~----_ ..._._----
139,5fl42~20i

-,
ZGlO16 7Q~~2 EZ

iZGI016 142.20 143.901 70887 EZ
143901 145501

1

-~----
ZGI016 708~8 EZ ,

---.-

147401ZG1016 145.50 708~9 EZ
I

ZG 1016 liZc.iQ _._149.90 __2Q§~ EZ -- t--. -- --~- ------'--- --- -------- -._._~- --

ZG1016 , 149.90 154.~0 EZ

I
ZG1016

-
154.80 157.80 70891 EZ --- -- -- --- -

ZG1016 157.80 161.00 70~~2 EZ
--

ZG1016 161.00 163.60 70893 EZ
ZG1016 163.60 -----.!§.2,0 0 70894 EZ

---- -- ---- ~----_.-- - --- - --- -_. --------"_._._-------- .,-',--

ZGlO16 166.00 168.90 70895 EZ
ZG 1016 168.90 170.80 70896 EZ
ZGI016 170.80 172.50 3984201 77147 ()g Coy ce
ZGlO16 172.50 187.50 EZ
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Appendix 5: EZ drillhole logs and geochemistry.

\

HoI. OFrom OTo Sampno Ag ppm AI% lAs PPIll .Ba ppm Ca% )Cu 1'1'", iFe% K% Mg% Mn ppm Pb ppm .!S% Zn PPIIl1'--- -- ,

1ZG1016 0.00 52.50 1
I ,

265 210' 140ZG1016 52.50 54.50 70885

.._~---
- 5:

ZG1016 54.50 139.50 ---- -~._- ... _----- -------- .._-------

ZG1016 139.50 142.20 70886
------~5i

195
--SOT---

225
ZG1016 142.20 143.90 70887 ! -51 165 501 285
ZG1016 143.90 145.50 70888 -5 220 70 1 395_.._-

460ZG 1016 , 145.50 147.40 70889 -5 4001 120, . ,

ZG1016 147.40 149.90 __ 708!!!). -l -5 200' 35,-_ .. ----:___ .1_4.0-_.--- ---- --_. ------- -------, ._----- .• - .•--_.__._.-
ZG1016 149.90 154.80

i
--

275! 30 1 1 5ZG1016 154.80 157.80 70691 -5 ,

ZGlO16 157.80,. 161.00 70892 -5 460 234 1250
ZG1016 70893

:
-5 635 125 630161.00 163.60 ,

ZG1016 163.60 166.00 70894 I -5 740 235 1400,
t-----.-1- _.. -- - - r-------= --- ----'------_.. - ---,... -_ .._-~--~=

ZG1016 166.00 168.90 70895 ! -5 2250 165 5950
ZG1016 168.90 170.80 70896' i 60 125 310 2000

IZG1016 170.80 172.50 398420i i -11 70 40 10.40 538 700 4383
- --, - -

ZG1016 172.50 187.50
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Appendix 5: EZ drillhole logs and geochemislry.

"

w
o
W
i'"'"
~

1-4

- ._.

---_. ----

---_.---

! Co~~~nt~I, -- -

..l-
I

- ~-
I

ColourA1t/P11lnTextureFleldlOMRTlllh

.- :--..-- ._.- --_ .. -_._. __.. -

i

.. '--- -t-----+'-'--- '.---.--

Hole OFrom OT0 SamlJno DPO
ZWGI 0.00 7.20 EZ
ZWGI 7.20 8.25 57427 EZ
ZWGI 8.25 8.90 5Zi2.fl EZ I----_ -t---- -.----- 1---_ --- -- ---- ------.
ZWGI ; 8.90 11.20 57429EZ
ZWGI i 11.20 12.25 57430 EZ
ZWGI 12.25 13.60 57251 EZ
ZWGI I 13.60 15.00 57252 EZ

ZWGI 1~c2.QI---_. 16.00 57~~~ t_--_..-_+__---.-- -"--i-'---
ZWGI 16.00 17.00 57254EZ I
ZWG1 17.00 18.00 57255 EZ

IZWGI 18.00 19.00 57256 EZ I

ZWGI 19.00 21.00 57257 EZ i

ZWGI 21.M+- ~"'~ 57258 EZ _~ +- -----+- .----t..----.-' . _
ZWGI 22.~5, 22.75 E2: ' l
ZWG2 0.00 2.IQ EZ
ZWG2 2.10 4.2513~84207 77147 1_

~: ~~~r---l~~ _~~~~;~~ _ ;j~;;: :.1__ AI ._5:J :-_ _ ._... _

ZWG2 12.90 16.55 . EZ I
ZWG2 16.55 18,05 57259 EZ I

ZWG2 18.05 19.55 57280 EZ
ZWG2 19.55 20.50 57261 EZ

ZWG2 20.50~~ _ 5726~.E2:..._.. -t t_----'--.---.
ZWG2 21.35 22.25 57263 EZ

,ZWG2 22.25 23,05 57264 EZ
ZWG2 23.05 24.40 57288 EZ
ZWG2 24.401 27.00 57289 EZ
ZWG2 27.061 30.70, 57290 EZ
ZWG3 _. 0.00--7~- EZ

ZWG3 7.55 8,45 57265 EZ
ZWG3 8,45 9.05 57266 EZ
ZWG3 9.05 9,90 57267 EZ
ZWci3 __ __ 9.90I----.!D..s. _ 57268 EZ
ZWG3 11.45 12.80 57269 EZ
ZWG3 12.80 14.55 57286 EZ
ZWG3 14.55 17.00 57287 EZ
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Appendix 5: EZ drillhole logs and geochemistry.,

Hole OFrom ,OTo Sampno Ag ppm AI% As ppm B~ ppm Ca% Cu ppm 1 Feo/, K% 'Mg% Mn ppm Pb ppm 5% Zn ppm

ZWGI 0.00 7.20 I

ZWGI 7.20 8.25 57427 1.5 29) 5.65 2500 16500 1.97 59500

ZWGI 8.25 8.~Q 57428 ___-----OJ ...~I- ..JiAO , . 2200 . 251J()() 4.07 56000
--~--- .. _----J.-.-..---1--.---- I-- I-- -

ZWGI 8.90 11.20 57429 0.5 35 1.30 525 4350 0.81 7750

ZWGI 11.20 12.25 57430 ·0.5 20 1.35 635 3350 0.65 12000

ZWGI 12.25 13.60 57251 2 15 11.00i I
4850 16500 0.47 85600

ZWGI 13.60 15.00 57252 2 15 1350i
, 5500 9000 0.241 102600, ....

ZWGI _15.QQ 16.00 _~7?~ __ ...1.2,_ .. _. __ . 20 9.25 3900 20500 ._~7_ 7000Q
~._- -------- ---- .-.--' ._--- .---- ---- _._-' ._._.- "----- .._--
ZWGI 16.00 17.00 57254 51 25 10.50 4100 17200 039[ 97400

- .

4.51 Q.531 59000ZWGI 17.00 18.00 57255 20 6.95 2850 24000

ZWGI 18.00 19.00 57256 -0.5 20 11.00 4400 10900 0.461 88200

ZWGI 19.00 21.00 57257 ·0.5 151 0.90
,

325 1900 0.49 4250
------1

,

1 __ 1.5 _F50 i _o.431_ .. ±QQ.OZWGI 21.00, 22.250"@.8 _ . .:Q,,5t--------t--- ---_ .• - 1 .15 _._- -- _ ......3.fl5- -

ZWGI , 22.251 22.75
ZWG2 ! 0.00 2.10

I
I , !

ZWG2 2.10 4.25 3984207 . I ·50 3 0.55 I i 143 491 I 154! ,
i

,
ZWG2 4.25 5.10 3984208 -I ·50 12 4.13 522 260' 1291

ZWG2 5.!Q_1~,!lQ~~!!i.?.Qfl>.-..----=..1. 1---:50 2 0.22. 151 . ....3..3.-- -+ ._.....41.-_.. ' ---','" --- ------T- .. _-_. -- . -

ZWG2 12.90 16.55
,

0.64 1

i

ZWG2 16.55 18.05 57259 1 5 1801 35
I

185

ZWG2 18.05 19.55 57260 ·1 10 0. 73 1 , 225 70 425

ZWG2
. ___ 1

!19.55 20.50 57261 1 5 0. 68
1

300 1525 , 2000,
ZWG2 20.50 21.35 57262 3 ... - ~-_ . ---- ._.. !Q __.1,23 860: ... I!!~ _j __ 7~()()-_._._- ._---, _ ..

ZWG2 21.35 22.25 57263 4 10 0.82 495' 5125 • 3350
---I ,

ZWG2 22.25 23.05 57264 2 10 0.80
.

365 1675 , 2350
!

ZWG2 23.05 24.40 572881 1 10 0.66 305 3300 , 1800

Z!NG2 24.40 27.00 57289, I I 5 0.56 185 135 I 305
I

,
ZWG2 27.00 30.70 572901 -I 10 0.58 160 45 i 95, --- --572::i

.-__ 0-· ---- - -----_.---- .. _----_. -~ ._--- ---- I -------

ZWG3 0.00 7,55 , ,

ZWG3 755
1

8.45 0.5
~I

0,20 I 100 20 140

ZWG3 8.45i 9.05 57266 0.5 0,28 185 90 460
,

I
ZWG3 9.05 9.90 57267 0.5 5' 0.40 235 190

1

530

ZWG3 9.90 11~~ __ .§.7268 2 5 .l~ 1700 6300 30200_.,---- -_..- -"-'-l--------1-.-. ------- - 1--.__.._---,---_...--_. ---'----_.
- 2400!

___ ' -------.

ZWG3 11.45 12.80 57269 1 5, 0.70 ! 465 8750

1%1

..

J

ZWG3 12.80 14.55 57286 0.5
I

0.36
i

325 5050 5050

ZWG3 14.55 17.00 57287 05 0.40. , 345 1800 5050
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Appendix 5: EZ drillhole lags and geochemistry.,

w
o
w

._.-

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

. _----_._--

Colour

I

-._-- r----+-- '-e-'

Hole OFrom OTo Sampno OPO MRTLllh FleldlD ITexture All/Min
ZWG4 0.00 3.65 EZ 1

ZWG4 3.65 5.35 57270 EZ t
~: ~:~~:~*~t-1HH "~=--'~+-------1'.- -.. ~-I---·-_..-e-...---..--

ZWG4 9.75 10.60 57273 EZ
ZWG4 , 10,60 Ig.10 57274 EZ .. II
ZWG4 12.10 14.00 57275 EZ _ ..

ZWG4 14.00c----J.4.~ EZ c-.--_. .--..-- ..----..-f----. ----..------- -
ZWG4 14.90 15.55 57276 EZ .
ZWG4 15.55 16.85 57277EZ
ZWG4 16.85 18.80 57278 EZ
ZWG5 O,OQ, 10.55i EZ
ZWG5 10.55: __ ...E,Qllt- 57292t:EZ:::-__--t._.__. I-__ . __ j-. ... -~ --.-.---.

ZWG5 12.0Q 13.00 57g@2 EZ
ZWG5 13.00 13,~5 57293 EZ
ZWG5 13.85 16.05 57279EZ
ZWG5 16.05 19.05 57280 EZ

ZWG5 .__1----1 9.05 __.. 22 A5 __~?g!!!~.. ...-j__ .--f--.--- - --..--.. --t-------.------ ...--.
ZWG5 g2A~ 2~.15 57g82 EZ i
ZWG5 g5.15. 3Q30 5728~ EZ
ZWG5 30.30 3355 EZ
ZWG6 0.00, 12.90 EZ

ZWG6 22 9. 01 1:3... '.~5..L.__5.7283 "'EZ= .+-_-- ---L-----+-----. '-__. . _-+_.. __ .
ZwG7 oooi 9AOI - EZ
ZWG7 9.401 H).50· 67294 EZ iii
ZWG7 10.50 1190 i 57295 EZ
ZWG7 11.90 14.30 EZ
ZWG7 14.30 16.30 "-57,,2,,9..,6,I"'EZo.- +-_. _
ZWG7 16.30 18.30 57297 EZ
ZWG7 18.30 20,:3.0 57298 EZ
ZWG7 ... 20.30 21,30 57299 EZ
ZWG7 21.30 23.30 57300 EZ
ZWG7 23.30 25.30 59078 EZ. -f------..l'.. ---. _. . ._._._. .
ZWG7 2530 26,50' 59079 ",EZc-·_-t-, ----t-,---
ZWG7 26.501 29.50 59080 EZ
ZWG7 29.50 31AO 59081 EZ
ZWG8 0.00 27AO EZ
ZWG8 27AO 29.25 57284 EZ
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Appendix 5: EZ dnllhole logs and geochemistry.

"'

25
15

1 5
1 0

10

-~

7650

1 1151----
, 45

45
15
15
10

1 0
10

20

6200495

115 15
-

190: 10
160' 40
180 20
160 10
145_.1Q _
150 10 i'
140 10
150 10

,

---l ll4
1051

,

2301
,

i'Mg% Mn ppm Pb ppm 15% iZn PPm
I

1

,

:
1550 11100 1 31600
355 3300 , 4150,-------- '----- -" "---_.- -------- .._---_.-

I
, 165 565 : 1350

280 945 : 3150,

710 3100 7350
495 4450 5850,

-T--!r~- n-~.~-l•. ---- -~-:-m~
. :

___1_2~ __ JJl__ ...._~--ltj
140 10 15
135 15 20
170 30 35
150 15 20

... _.__ .. 16.Q ,3~ ,0"--___ 25

,- \- ~~~;~ ~~

K%

0.35

0.36
0.78

5 !

5
5

I

leu ppm i Fe%

I 51 265
._._-- --_.. --~---:-- ~~.Qo~~--_.-_.

5 0.14
5 0.20

10 1.25
5 0.613

---- -- --.- ,

5 1.25

I ...
5 0.59
5 4.05

__-i -+-__---"'-5'-j...__-;;-0."'2""4r ·__
-5 0.45
5 0.58
5 0.70
5 0.53
5 0.52

"------' ._---_. --- - -- --- ....
5 0.65
5 0.50
5 0.58

2

57294
57295

57276-----c
3
f----+----+----

57277 1
- -

57278 3

Hole DFrom DTo !iampno Ag PPm AI%
l!NG4 0.00 3.65
ZWG4 3.65 5.35 57270 4
l!NG4 5.35 6. ~~ _~~~1- ---'-1~.5+--__. _
ZWC34 6.95 9.75 57272 0.5
l!NG4 9.75 10.60 57273 0.5
l!NG4 10.60 12.10 57274 0.5

1
l!NG4 12.10 14.00 57275 1.5
l!NG4 14.00 14.90
ZWC34 14.90 15.55
l!NG4 15.55 16.85
l!NG4 16.85 18.80

- - ~-

l!NG5 0.00 10.55
l!NG5 1O.~~ _...!?cQQ 57291 -+----f-- _1--_.. .. ... _ -5 _"'0"'.5"'5,---__ - _
l!NG5 12.00 13.00 57292 5 0.47
l!NG5 13.00 13.85 57293 .... I 5 0.67
l!NG5 13.85 16.05 57279 -0.5 1 -5 0.56
l!NG5 16.05 19.05 57280 -0.5 I 5 0.41

G5 9- 1 5' 0.48l!N 1_~-~~,~I---~_~ ..;- . -_ ------~.---~~

l!NG5 ~2.4~i 25.15 57282 -0.5 I 5, 0.22
l!NG5 25.15', 30.30 57285 0.5 : -5 0.65
ZWG5 30.30 33.55 ' " ..

l!NGB , 0.00 12.90

:~-H:~~ 1~~~ 57283 - -()c2 t---- ... ------+.--- .-- - -----

zWGl I 9.40 10.60
\l!NG7 10.60 11.90

l!NGl I 11.90 14.30
l!NG7 I 14.~()_16.~QI__.5 7296 . _
l!NG7 I. 16.30 18.30 57297
l!NGl 18.30 20.30 57298
l!NGl 20.30 21.30 57299
l!NG7 21.30 23.30 57300
l!NG7 23.30 25.30 590781
l!NG7 25.30. 26.50 590791--- -I --- ---,,----

l!NG7 26.501 29.50 59080

l!NG7 295.0~11 31.40 59081
ZWGB 0.00 27.40
l!NG8 27.40 29.25 572B4
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Appendix 5: EZ drillhole logs and geochemistry.

"
Hole OFrom IOTo jSampno CPO IMRTLlth FleldlO Texture !AIl/Mln Colour i Comrnellt!!

-

lWG9 - . - 0.001 11.50, EZ , ,

lWG9 11501 150()! 39~421Q 77147 1Clg Sis ,A/We

I
MDGLG .De~9_'!!eo~~d

lWG9 15.00 __1.§l~~984211 77147109 Sis VuVc
-- ---"-

'Decof!lposed ._---_.,-----.. ,. ----

ZWG10 0.00, 16.00, EZ 1 i

0:001 15.30 1
- ,

ZWG11
..

EZ ,...
ZWG11 15.30 18.00 3984212 77147 Og Sdl AI DISd

.
G Ip~~()rTlP-9~~~ lime mudstone

---- --- .-- '---._- ------

ZWG11 18.00 23.25 3984213 77147 Qg Sdl AI DISd G Q~~Q!1:1PlJs~Q _f~r:!1~ muds/one
- ----- -- . - --- -

ZWG11 23.25 25.00 59082 EZ -- -_._-.------- ,'-------_. _.._----

ZWG11 25.00 26.65 EZ
ZWG12 0.00 10.60 EZ

. i
ZWG12 10.60 12.70 3984214 77147 Og SlsSdI LG
ZWG12 12.70 15.70 EZ i
ZWG20 ..ilJlQ 14.90 EZ

--1----_.- i _. ---------'------- -----_.----- ---- -_._--,'-------- -------_.__. -- ---

ZWG21 0.00 22.00 EZ i

ZWG21 22.00 22.30 3984215 77147 Og Sdl AI Sd ,

. 2230
1

-- ,

ZWG21 35.60 EZ
i

ZWG22 0.00, 7.70', EZ.., --

ZWG22 7.70, 8.20, 65263 EZ ,

1---- 1---._--, , ..-- .- -- ,,-- -- - ----------_. --_.--

ZWG22 8.20 9.40, 65264 EZ ,

ZWG22 9.40 11.40 65265 EZ ,

ZWG22
.

11.40 12.20 65252 EZ
,

ZWG22 I 12.20 14.00 65266 EZ
ZWG22 , 14.00 1~~ 65267 EZ-- ._--- - - - .- ..-------

ZWG23 0.00 9.90
..

EZ I·
ZWG23 9.90 13.00 3984216 77147 Qg SlsSdl AI ISd GLG Weak ankerite altn.

------_. - . _.... -_.._------- -

ZWG23 13.00 16.20 3984217 77147 09 SlsSdl AI Sd GLG Weak ankerite attn.

ZWG23 16.20 20.00 3984218 77147
I~

SlsSdl AI Sd GLG Weak ankerite altn.
- -- -- -

ZWG23 20.00 21.00 65253~. SlsSdl AI Sd GLG Weak ankerite altn.-- ------ ----_.. .- ---------',.,-------,--'-

lWG23 21.00 24.00 3984219 77147 Qg SlsSdI AI Sd GLG Weak ankerite altn.
--,"-'---

ZWG23 24.00 27.00 3984220 77147 Qg SlsSdl AI Sd GLG Weak ankerite altn.
. - ,- - ---- -- - -- ---- -

ZWG23 27.00 28.30 3984221 77147 ()g SlsSdl AI Sd GLG Weak ankerite alln.

ZWG23 28.30 2880
1

3984222 77147 Og
i
CCy

ZWG23 28.80 29.40 EZ i
, .. _-1----- -------'-----'- ---- --_. -------"-'--._-----_. --------r--

ZWG24 0.00
1

10.90 EZ
'ISdI

.

ZWG24
... 10,9~! 12.40 3984223 77147,Qg AI Sd I~in()r~lIn

ZWG24 12.40 13.00 EZ r
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Appendix 5: EZ drillhote logs and geochemistry.,

72
196

6800

22
23

,-~

IZn ppm

5200
,

"
595 . __ 1400
205 '1150

1985 11500
14900 174900
3635 5900
3285 5200

413 12
408 14
305f- ..l()1-. .

547

~~~ ~~\ ~~~
377 780! 710

~~~\ ---~;-~ ---.. '1'- 25;639~8'
344' 812
420 441 994
281 1308 9200

159 12' 77

! ,

-- ---~- ._--c.."
,

.
I

225 1854 448

350
------- -

240
420

6045
380
530

K%

0.53

0.81

0.69
0.81
0.90
0.80 .._.. 0--- -.--

0.57
0.85
0.90
0.87

-2

3

Cu ppm Fe%Ca%

60

-50

As pl'm Ba ppm

-1

-1

! Mg% IMn ppm IPb ppm 5%
, ,

-I -502 0.62 '12S' S

__-_c' +-~_-2Q ------f----.--~f_-~tl---- , '47, 151- : ."
,

Hole OFrom" IOTo Sampno ~g ppm AI%
'NIGS 0.00 11.50
'NIG9 11.50 15.00 3984210
'NIG9 15.00 19.55~~84~,U

ZWGlO 0.00 16.00
IZWGII 0.00 15.30 1

ZWG11 15.30 18.003984212 -1 -. 50 5, _ 1.991
ZWG11 18.00 23.253984213-:1' -50 - 5 1.38'

:~~~ ~~.~~ ~H~ __~908~ i--_ -1-----(---- ----. - -.? __' c,(l°i----_t- -+_

ZWG12 0.00 10.60
ZWG12 10.60 12.703984214
ZWG12 12.70 15.70
ZWG20 0.00 14.90 -----I---..--f_--.--I.--- +__ '-c--' . __' __ ._,__. .__1-.. __.L

ZWG_21 0.00 22.00
ZWG21 22.00 22.303984215

- -- - -

ZWG21 22.30 35.60
_. ----

ZWG22 0.00 7.70

~~~~~ -. -, H%-+~~- ~~~~~ -----l.---f_ -+- --- ----+% --~;j
ZWG22 9.40 11.40 65265, 10 3.26
ZWG22 11.40 12.20 65252 , 10 13.66
ZWG22 1?20! 14.00 65266 " 10 096
ZWG22 14.00 16.00 "'6"'52"'6,.,7,+ --i -;',-__.__f- +-,________ 10 __ 0.67
ZWG23 0.00 9.90
ZWG23 9.90

1
. 13.003984216 -1 90 3

ZWG23 13.00 16.203984217 -1 -50 6
ZWG23 I 16.20 20.003984218 -1 60 4

-- - - --

ZWG23 20.00 21.,(l,(lf_-':6"'5...2"'53"j----c-f-----+--.-=-+---+_ .. ,__1- --'-'10"1_
ZWG23 21.00 24.003984219 -I, I -50, 5
'NIG23 24.00

1
27.00 3984220' -I, ,50 4

ZWG23 27.00 28.30 3984221 -1 70i 3
ZWG23 I 2830 28.80 3984222 -1 -50, 7

ZWG2~_f--.!!8.80+--__ 1iJ.40 . 1-. ----+-----1---.--- -- ---+------
ZWG24 0.00 10.90
ZWG24 10.90 12.40 3984223 1 II 50 8 1.51
ZWG24 12.40 13.00 '
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Appendix 5: EZ drillhole logs and geochemlsll)/.,

---- ----- -- .

ColourAil/MinHole OFrom OTo Samp,,/) DPO MRTLith FleJdJD ITe'ture
ZWf3,25.. Q.OQ 14.30 EZ I . I
ZWG25 14.30 16.85 3984224 77147 ()g SlsSdI' AI Sd C'D3 Weak ankerite alln.

ZWG25 16.85 22.60 .fEZ=--=·CC~·"::1Ic:OQ-:".----+,S=IS~~~--. f----- ~_~ _
f'Z'-'W"G:"2"'5'----+---'-~2"-.:'=~:::0+-~24.20 3984225 77147 ()g Sis G Weak ankerite alln.

ZWG26 0.00 5.30 EZ
ZWG26 5.30 7 .90 65~54 EZ
ZWG26 7.90 lQ.OO. 65~55 EZ
=ZW==G"'2~6._+- __~..!QJ1Q 11.90 65256 EZ ------4-- ~_--+-- , ~', __~__
ZWG26. 11.9011~:90r---()5~()Zg-- --- !

ZWG26 13.991 15801 ()5~()8 EZ
ZWG26 15.aO 17.aO 65259 EZ
ZWG26 17.80 20.40 652()0 EZ
I=Zo!.W"'G~2"'6'----_1~---'2!'C0"'·24':'0+__- 21.40 65,,2':'6-'-!-"lEZ"---__. __ -..--.l-----~I___- __ ,, . _
ZWG26 21.40 22.40 65262 EZ
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Appendix 5: EZ drillhole logs and geochemistry.

Hole OFrom 1010 Sampno "9 PPI11 AI% As ppm !~~ ppm Ga% Cu ppm Fe% K% Mgo/Ci Mn ppm Pb ppm _15"/. Zn ppm-- - - -_.- - .. " _.- -

ZWG25 0.00 14.30
-

ZWG25 14.:30 16.85 3984224 - I 70 7 1.91 250 661 549
16851 22,80

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

ZWG25 --- ---f-----.--.~-- ---- -----------,----- ..---'-_ ...._-----,--- -- ---~- -'- ------ ---- -------------r---

ZWG25 22.60 24_20 3984225 - 1 50 2 0.69 144 21, 314,

ZWG26 0.00 5.30 -
ZWG26 5.30 7.90 65254 15 2.25 1350

1

9435 23000
- - ----

ZWG26 7_90 10.00 65255 10 0.79 295 3335 9495
10

I ----

ZWG26 10_QQ _i l .9O 65256 f------- f------ ~- - --~ 2250 9535 , 72500
--~- ,,--- ---- ----~ ------ ------- ----_.~

-~1ml-
--I----:-=-.:::...::::

ZWG26 11.90 13.90 65257 10 1.00 315
1 61 7 12

ZWG26 13.90 15.80 65258 . 10 0.56, 305 6895
I

,

ZWG26 15.80 17.80 65259 i 5 4.70: 1650 32000
ZWG26 17.80 20.40 65260, 10 1.20 545 5185 8495
ZWG26 20.40 21.40 __ ..6..5.26!c____f---- ----- -----2Qf----~ ----+- --

2500 84851 68500--!'------r-- -- -- -----_.__..
----478Sr-----ZWG26 21.40, 22.40 652621 5 2.85 1200 25500
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Report by T. Moody - air-core EOH sample. Geology, alteration and
mineralisation
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Append'i~ 6. Grieves prospect Alr-core EOH sample geochemistry.

"

..

-

S%

0.76

.....

0.48

.~ ...---jl---_.f-

I
--~l------ ----,-

!
Cu Fe% K% ~gy~ Mn i Pb Zn
10 1.53 0.62

1
4.00 377" 254 7550

6 0.200.20,0.64 113' -50 317
.,EI--~1.!l 0.12 Q,!,Q 7~ -501 4.':JQ _

6 0.78 ---O~--- 445 143 --~50r-- 139

-5 0.38 0.08: 1.21 80 -50! 961
-E 3Q.60 0.36 0.22' 16300 57 95000, 030
-5 1910 O~~ 0.19', 15100 1?§! 244000, 0.32
-5 27.50 0.58 ~_'L±Q'__ 12~Q!l .----.:.5.Q __... 88000 __ .0 .26
5 0.360.251.35 '08 ·50 813,

-5 0.24 Q.l0 QIi~ lQIi -50 5(16 i

-5 30.001 Q,13 O.,~ 22600 _~~ 148000
-5 2.00 0.71 2.42 721 -50 752
-5 0.21 0.~:J,__0,2.E._ 157 -50_---'.3.3
·5 0.39; 0.16 0.45 196 -50 205
-5 0.26: 0.15 0.22 126 -50 238
-5 0.19 0.34 0.30 86 -§Q 182
-5 0.11 0.17 0.29 99 -5Q 126
.Ji _ O.. !~Jlc!B._I)!~~ __~ ,2Jl ..!lQ
-5 0.19 0.49 0.33 83i -50 47
-5 33.72 0.54 1.06 8220] -50 686
-§ L~1 9.15 Q.~~ 755: -_§O 120
5 0.28 0.23 9.~~ 184: -=.§Q 175

-5 0.86 0.221 .. !~ __ 302! ~.~l---- .78
-5 0.77 ----0:361 2.28 200f -50 117

- ---I

6 0.32 Q.~?i Q.~~ 114 -~Q 303
-5 4.38 0.35i }:~? ?f?~ -50 820
-5 0:78 0.52' 2.73 17Q -50 33
:-~ 0:46 Q:Q_~i 1.311 172 -50 49
5Q.43 Q.20 0.531 99 .50 25
6 0.92 0.26 0.23' 47 -50 63

-5 0180.23 0.23! 102 :~O 102
6 020 Q,29

1

' 0.24) 102 -50 50
7 0.22 0.37 0.26 100 -50 100

8 ojo '0.20. 00 .. 0
,

3
9
•• 1' '7~9 ._55~OO- 3,7

67 0.20 0.251

--+-- -+----. --1-- C----.-

~ppelldl){ 6; Grl.9ves Pro5pe~t. _Alr·c:::()re~Ott 5ampr~~

~ithology i1Ga'~~I~le~ rr~~-an~ly~e~ -- --1- __-
- _ S;d-e~ile--- - ;·10o/~~ ~-_-+--_----+--.-

L__rT!_~~!~ne ~?_Q~ Ca oo:=~% ~9 I

DQJQ~i!~_ >~~% q~ ?"1~~ ¥q
!~E~r~ c:~tt> 1~: ~Q!~ Ca ~'?'~ 1v19
Petite <12% Q~ >~% "'-I i

Sandstone _~ca ~~~~ :----r------------- ---1---- "-- -_.. _--
I i

Hole §l!~p~(). east ~Qr~h _~PQI~I!~C?!()gy Ag Al% As Ba Ca%
ZGtO@. 391200? ~fi4~~~:~ 5349602.21 77131:limeslone ~5 1.54 -25 58 g~._~3

ZGI09 3912214, 364~8a.3 ~349~lQj 771~jljI;jl~~i~~~ -~ Q.~Q -25 1 8 ~g:§Q
~Gll0_. --r .3.912003) 364681.1 5349618.6 7!131 Jimes/one ---~f--_~-_l!~~ __'6 _~6.591__
ZG111 I 3912004 1 364674.6 §~4~625.1 !I~~1 ~l?!Q~ite -§ 1.35 -25 ~Q ~~.§71

ZGl1~ I 3912005 364661.4 534~~~~._~ 77~~! li!!!~~l?n~__ ~~1- 0.17 -~§ 4~}Q 32.~~!

ZG11~ ~~1~QQ~_ 3~~7?9.3 534~~~~.4 771~1 ~Lq~rit~ -5 Q:~~ -25 102 Q·§~i

~Q,11~ _~~1?f107 ~§~73~.4 §~4~~g~:~ 77~~J !!ide~!~~ :§_ Q:§7 -25 _?4 '·1~
ZG117 3912215 364724:§ 5349§.39~3 77131 siderite -5 __~r-__~__61 ~~.
ZGllSa 3912216 364710.9 53~~~?~.3 !?!~11!~~~q~~ -5 Q:~~ -2~ _ 22 ?T:ZQ
?911~ ~§!lgQQ~ 364710.9 §349658.~ Z?Q1 li~~?!one -5 Q:?4 -~§ ~ __ ~~:Q~
ZG123 3912009 364?59.3 5349684.5 ??1~1 ~i~~n!~ _ -5 0.34 -25 17 1.g§
ZG124 391gQ~Q 364736.6 §~49~~§.9 ??1~~ qQlpf"!l_i!e -5 1.61 -~~ 71 ?1.7~

",ZG~'2,,5~_-+-,,3~9,,12,,0"-O'1 36467Ul~954 1.3 77131 limeslone -5 0.56 -25 25 33.02
ZG126 3912012 364670.2 5349551.41 77131limeslone -5 0.37 -25 14 32.54
ZG\27 39120q 364663.7 5349559_1

1

771311imeslone -5 0.34 -25 14 32.35
ZG129 ~§!~~01~ 36~6§_L~ 534~~!~:§! 7!1~I!~~~~~9~~ -~ 0.74 -25 ~~ 32.~-1
ZG13Q 3912015 364634.5 5349596.21: 77131limeslone -5 0.38 -25 16 33.70
ZGill~ 39120161 364§~_~~~_~4961i51 771311imeslone -5 _._.~r--~-~-----1i. 34.46
ZG13~ ~~!?Q171 ~~,!606.0 5349~~~} 771~1V~~_~~!CI~_4£ :§. 1.05 -25 57 2~.~~
ZG13~ 391201BI 36470B.5 5349427.5 77131isiderile -5 1.43 26 57 3.21
ZGQ4 39120ig! 364701~8 5349435.6 77_1311Iimest-on_e -5 0.36 -2512 32.74
ZGq~ ~~i~Q?QI ~§4~§~.4 5349441;~ 77i~1 I~~~~~~ -5 0.51 ~~~ i~ - ~~:~§
~:::36::_-+---,3",912021 364686. 7 534945~:j 77131 limestone -5 0.50 .~~+----_2a 29.47
ZG137 ~~J?922 3646BD.~ 534~~~!.4 771~l I~~~~!~~~ -~I 0.77 -25 35 g~~g?
ZG1~~ 3912023 364674.1 5349464.0 77131 limestone -5' 1.93 -25 98 27.361
~G1~~ 3912024 364656.9 5349484.0 7713i limestone -51 0.80 106 38 23.7";- .... __ _,._ - - _....-------- .....-.. _-.- ---:--._._.--- ..-- --.-- '- ---'-'-"'1

ZG149 ~~1~Q?~ ~~~642.7 534~!?Q?:~ 7?1~1 l!~~~!on~ -5 1.Q~ -25 ~Q 23.?1 I

ZG141 3912026 364627.6 5349523.1 77131limeslone -5 0.18 -25 9 30.82
ZG142 3912027 3646,'1.6 5349543.2 77131limeslone -5 0.40 -25 24 30.43
ZG14~ 3912026 364597.0 5349562.8 7i131lim~sione -5 0.59 -25 28 21."31
?G144 3912029 364581.4 5349581.4! 77131Iim-.Slone -5 0.48 -25 27 28.99
ZG1~~ 3912030 364566.6534960i.1 11 77131Iimes!one -5 0.58 -25 34 31.30
ZG146 391203'- 364551.1 534962;~~il 77131 limestone -5 0.75 -25 42 30.62
ZG147 3912032 364536.0 534964-1:2 77131sarlcisi"on-es -5 0.49 -25 3"1- 0.18
ZG148 39120331 364521.05349661.\ 77131ilimeslone -5 0.53 -25 28 26.21
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Appendix 6. Grieves prospect Air--eore EOH sampJe geochemistry.,

Hol~

I
_Sllmp_N_o~! east ~~!!~ OPO Lllnology Ag_ AI% As ~~ Ca'1o , G~i Fe% K% rvtg0/0 M~ Pb Zn 5%

ZG149 3-9',20341 364680.7 ~34~;3~~ .4 77,3, ~gIQ!TIIl~ -5 0.08 -25 -5 19.-49 1 -5 0.68 -0.05 12.20 353 -501 7B9

ZG,50 3912035: 364676.0 5349360.3 77131 qQIQf!lite -5 0.06 -25 -5 '9,0 -5 1.19 -0.05 , 2.10 56B1 70 681

2G,51 39120361 36467i~ . 534~69,3 77131 dolomite -5 0.60 -25 25 16.03 -5 6.23 0.25 f--9.c§~ 25~ -50 Bagf-- ---- ._, ... --
ZG,52 3912037 3646~6.5 534937B.3 7713' ~Q!9~il~ -5 2.62 -25 6 14.02 -5 4.14 -0.05 7.B5 11'0, 3690 B9000 041

--- - -- - -

ZG,53 ~912Q~BI 364~54.6 5349393.4 77131 dolomiLe -5 0.25 157 11 1§~g? 7 7.23 0.08 8.93 12~01 1040 34400 7.00

~qlt:?~ ~~12Q3JI364~486 ~~~~~~~jl
77131ld~iomite -5 0.B6I· -25 27 1~' ~ 7 6 8.33 0.30 8.29 4380 1 -50 5060 0.49

ZG'~~_ ~-~~?Q~q ~~,!~~~.§ ~}f-HI~]f~~~-~e -5 1.65 -25 ~~ 8.26 5 20,00 0.72 4.03 11500: :~Q 12700 0.57
- - ------_.

ZG156 3912041 364636.5 5349417.4 -5 0.38 _-----..:.2..5. f-----,6 27.65 5 3.001---QJ..7f--~'~----
1240 -50 1790 --

ZG157 3912042r 364617.5 534943~.4 77131 1!f!I~~1gne -5 0.56 -25 28 31.~B 6 0.46 0.27., 1.00 141 -50 54

ZG15~ ~g12043: 364601.5 5349459.4 77131 9Q!~~~~ --1- -5 1.25 -25 63 '.2~~i 6 1.14 0.60 ~.16 '66
:
50

1
44

--- - 0.5S)20159 ~~_!?Q~~I 364584.5 5~4~4~~.0 7713, !L~~~~Q!"!~ -5 1.11 I·· -25 .~~ 26.98, 15 1.51 , 10 105 -~O 47

ZG160
I

3912045 364~~4.~ 5349524.6 7713' !i!!1~~tQIl~ -5 0.26 -25 ~ 1 29.28 1

- 5 0.25 0.12' 0.74 66 -50, 6
-- - --- --- -, 25.-15! 1.141-ZGlQl,_ 3912046 364543 1 5349548,2 77131 limestone -51 1.94 -~ -~-~- 8 0.68 1.00 ,33 -50, '01
-~--~-- --

-51 27.171
~----

-501 --1~
-

ZG,62 3912047 364527 1 5349567.6 77131 !!!!1_~~~~ne 0.76 -25 36 9 0.73 0.37 0.67 123-, ,

ZG163 3912048 ~~4.~99.? ~:)4~~~~.4 77131 !!~_~~~I)ne -5 0.42 -25 24 31.101 6 0.44 0.22 0.96, 99 -50' Bi

~G164 3~'2049 364492.1 ~~4~~Q9.1 77131 II~g~!9lle -5 0.48 -25 2~ 2~661 7 0.41 0.24 0.49' 78 -SOl -5;

~G16~ ~~12Q§Q 364477.0 5349629.0 77131 lim~:>~~I1~ -5 1.30 -25 66 2525 7 0.67 0.67 1.14' '33 .§gll -5,

ZGI66 3912051 364599.6 5349383.3 77131 limestone -5 0.65 ·25~__.25 31.39 8 0.26I-~_Oc2~1 47 -50 69'
------

!

- -~-----

ZG,67 3~12052 364585.9 5349397.2 77131 Ilrn~~!QIl~ -5 2.25 -25 !15 22.~§ '0 0.91 1.07 1B21 169 -50 39

ZGI6B ~9'2Q53 364576.7 53494' 0.7 7713' !Lf!l~stone -5 1.13 -25 49 27.17 10 0.76 0.50 1.28 8 , -50 170

ZG,70 39'2054 364524.6 5349234.2 77131 ~Q!Qmite -5 0.2B B4 8 18.34 1 I 2.97 0.06 10.80! 1130 455 6150, 1.89

ZG171 39'2055 364518.5 5349240.4 77131 siderite -5 0.22 '62 B 13.~4 5 1600 -0.05 7:q:' 5780 392 7970! 0.93
--- - - - - -

ZG172 3912056 r-_364517:~ . 5349245...:~ 2 7131~-- -5 0.20 .. --~~ -,.§. 1.73 -5 3B.BO 0.06 f-- 0.481 __.' ~400 -50 13500 O,'.Q
-----
ZG,73 39'2057 364512.9 5349249.1 77131 q,91omile -5 0.62 -25 54 19.49 7 512

1

0.22 -'-~301 1970 263 4560

ZG174 3912058 364?O9.9 5349253.1 77131 siderite -5 0.37 -25 14 10.~§ 6 20.60, 0.13 :S.44 7280 24,
'
6700

1
0.17

lG175 ~~!~Q~~ 364506.9 5349257. I ?7!~_~ siderite -5 0.35 -25 8 5.83 -5 30.00: 0.08 2.93 194QQ 117 11 ;3(>01 0.16
-------- ----

~g:I~iZG,77 3912060 3645009 534~,651 77131 ~ider!!e -5 3.17 -25 !22 O,~, 21 0.85 0.34 12,00 668 41700 0.B8

ZG178 391206, 364562.2 5349280.9 77131 siderite -5 0.14 -25 -5 5.92 -5 30,l~i -0.05 3.03 ,,600 -50 191 DO! 0.15- - -

ZG179 ~~12Q62 364569. , 5349:1 724 /
77131 <:!91Qf!l__!I~ ....

-5 0.09 -25 -5 19.~~ -5 2.55 -0.05 11.40 1170 -50 1320

£QI8Q ~~12083 364574.7 534~263 6 77131 ~!?g~~r1~ -5 1.01 -25 39 O.O~ 34 07.2! 0.44 0.08 69 -50 lOB

~G181 3912064 364487.1 5349223.4 77'1 '
san.9~~Q~~ -5 1 29 -25 47 Q.Q~ 9 0.35: 0.57 O.OB 23 '99 64

--- -- --- -- -------------
0731~G1B2 ~~'2Q65 3644890 5349213.2' 77ql QQIQ_~!!e ....

-5 0.09 -25 -5 '~~7 -5 -0.05 11.80 396 -~Q 730

ZG183__ 3912066 364484.2 534922111 77131 siderile -5 0.16 _.c.25 __ :2 13.82 -5 ___1-6:201-~O:Q§ 7.05 63BO .. 97 12300 0.68

ZG1B4 3912067 364479.9 5349229.' , 77 ~ ~J si~~rill;l -5 0.33 -25 9 9.60 -5 24.601 0.11 4.9' 9360 -50 11500 0.54
- ---- ~

5~~~~47.1--\ 77131 1siderile 31.64 rZG185 391206B ~6446B.B -5 0.56 -25 19 1.52 -5 0.21 0.19 13100 -~O 15000 0.59

ZG18~ 3912069 ~!31~48.1 53492~Q.3 ?.7 ~ ~J Qgl~)lTl!I~ -5 0.63 -25 2B .20,45 5 Q: l_~'1 0.25 7.54 1920 ,5Q 1320
..

ZG'87 39120701 3644:J4.0 5349284.3 77 131 Iim.~~tone -5 0.50 -25 26 31,97 5 Q,13
1

0.25 1.0, 181 -5Q 13

ZG,90 3912Q711 364418.6 5349189.6 77131 siderite -5 0.32 -25 1, '6.'3 -~I 10.901 0.11 B.20 4790 157 910
- -- - I

ZG191 391207.21 364328.' 5349152.1 7713' QQIQmite -5 0.06 -25 -5 '9.30 -Sf 1.86: -0.05 11.70 779
1

-50 113

ZG,92 3~12073 364323 2 5349157.1 7713' dolorTli!~ -5 0.07 -25 -5 16.'3 -S: 9021 -0.05 9.53 4340 -50 ,65

ZG,93 3912074 3643'6.2 5349'65.1 77ql qc:>!Pm.He -5 0.15 -25 6 lB,72 -51 ~791 -0.05 9.34 23401 -5Q B4
~--- - -----

91
'

4Do lliZG,95 3~1207~ 364387.2 5349'69,~ 77131 ~i~rlle -5 1.90 -25 70 1.7~ 30.00' 0.67 0.4' 56 3B6- ,

6921ZG,96 39'2076 364380.1 5349.79,1 77'31 ~Qlom.i~~ -5 0.6B -25 32 17.66 -5 ' 0.11 8.94 3760, 74 2270

ZG'97 39'2077 3642B5.9 5349'38.3 77131 Q9!gmile -5 0.3' -25 1 4
- - --I

7 2.071 0.11 10.80 74 i i -50 6530 0.43

!

'939
1

ZG19B 3912078 364281.7 5349144.4, 77131 limestone -5 0.35 -25 1 2 25.25 5' 08BI 0.15 5.64 356' -50 75
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Appendix 6. Grieves prospect. Air-core EOH sample geochemistry.

,

Hole §!'!"!'12~~~ east ~~r~! CPO ~!1~~It:'gy A ' AI% A. sa _~o! Cu Fe% K% "9"101 Mn Pb Zn l 5%
91

ZG199 ~~12Q7~ 364250.1 !2~4~9~! .~ 77131 Q~l9rni~(;l_ -5 0.20 -25 5 19,10', 7 2.02 0,05 11.20 708 -50 88:

Z9200 ~~12Q~9 364251.0 5~4~9~~:§l 77131 ~219rI1l!~ -5 0.55 -25 17 16~9 -5 6.34 0.15 9.90 872 -50 1!j4 !

ZG2Ql 3912081 364244.9 5349108.50!131 siderite -5 0.65 ---- 45 19 10, 85 f-------.....7. - -- gQ,Jll f---.Q,,'-~ c-----2i~ ._---~ -501--_ ?~8 f---------
ZG202 I 3~12082 364239.0 534~118.4 77131 IimeSlone -5 0.40 -26 18 27,07 8 0.93 0.18 356 275 -50 47

--- -

ZG203 3~1 2~83 364220.5 534904~,9 77131 QQ!Qmi!~ -5 Q22 -25 7 18.72 5 O.8S j 0.08 11.60 410 -50 5 I
- -

0.7§lZG204 3~1?Q84 364225.7 534903§.7 771~1 Q91l?rnil~ -5 0.11 -25 -5 19.78
1

-5 -0.05 12.50 353 -50 65

ZG205 3912085 ~~~2q:~ 5349051.4 77131 siderite -5 0,08 -25 -5 12.67 -5 18.50' -0.05 7.68 10400 -50 216
-----~-

- - -----_.- ------ -

0.65
'ZG207 3912a~~t-------l§~283 .2 5349208.8 77131 limestone -5 0.78 -25 f-- .....32 28.51 10 0.36 1i~ 237 _..:iOI----~L ___

.".- ----.
ZG210 3912087 364268.2 5349162.9 77131 limestone -5 0.14 -25 6 33.31 6 0.68, 0.06 0.74 230 -50 22

- - - - .------- ---. 1.11 i?G2q 3912088 3~4~~O.9 5349126.9 77131 ~Q!QEr!!!~ -5 1.21 -25 45 18.14 I· 7 0.50 10.10 288 -50 24
- ---~ - --- -------" ---------- 2.32 1;?G214 3~12089 364225.2 5349133,8 77m limestone -5 0.55 -25 18 28.03 10 0.20 2.69 954 -50 10

ZG216 3912090 :3~41~Q.9 5349177.0 77131 g<:J!Q!!Iil~ __ -5 2.05 48 90 16.03 9 2.83 0.82 4.30 135 -50 188
--------- - - - - - - -- ---

~_03QlZG217 __~~12091 . 364209,! ~349~59,2c.2Z'3)dolomi~_____ -5 0.11 -25 5 19.39 .__2~~1 _ -O~~ ____})_~9 -50 ._~041--.. -----. -----
ZG21B ~~1?Q~2 364201.8 5349068.2! 771~1 <!Q!Qf!lil~ -5 0.24 -25 10 19.49 -51 ~ .Q? 0.10 12.10 474' -50 51

ZG219 3912093 364183.5 5349084.6 77131 dolomite -5 0.77 -25 31 23.71 §! 1.48 o 33 5.67 506 -50 8 .....

5349108.91
0- __ ___ _ _______

ZG220 3912Q~4 364173.4 ?!!~1'1?~lll~ -5 8.96 -25 302 0.93 30 3.92 2.37 0.97 ~ 1
1

96 393
--- - - - - I

7? 1~, IQQ!<?rnil~ZG221 ~~120~5 364181.6 531~Q16.0i -5 0.14 -25 7 21.40 -5 0.87 -1).05, 12.70 39?' -50 173
- ---------

21.601 :51ZG2"?...._ ...1Q12098r-_ 36417!!c~ 5349022.9 77 }~.1_ dolomi~_ --~f---I),Q~ -25 -~ 0.61 f-_,~05~ __ 3i1 __
~n-'- ;~~r------,---1

ZG223 3912097 1 364172.9 5349031.3 7Z~} 1 doIQ~it~ -5 0.07 -25 5 20.50' -5 0.93 -Q:95 l~:~O! 425

ZG224 ~~1 ?098! 364166.4 5349040.6 7? l~! <!QI9.rni~~ -5 0.09 -25 5 20.50' -5 0.99 -0.05 12.70' 469 -501, 101
------~

2060
1

5.43 -50 17lZG226 3912099, 364148.4 5349062.8 77131 dolomite -5 1.85 -25 81 7 1.60 0.88 372

ZG227 , ~9121001 364133.3 5349Q832 77131 <!Q!91!l1~~_ -5 2.37 -25 112 17.60 8 2.08 1.09 7.13 324 -50 101

ZG228 39121011 364148.5 5348990.2 77131 dolomHe --+ -5 0.10 -25 5 20.70 -5 0.90 _ -OcOS 12.801 440 -50 217
-- ----- -

-273r-~8
---

27000,ZG230 3912102 36<1143.7 9~4~~§l'_~.1 77131 sider~~~ i
-5 0.41 538 14 14.50 5 11.20 0.09 267 12.50

~G231 3~12103 364135.3 5~4~QQ~.~ 7?1~! ~!~~r.~~ -5 0.68 -25 32 4.21 -5 36.20 0.28 1.48 17200 -50 94:
'.

ZG232 ~~~g104 364128.2 5349013.7 ?n~! dolomite -5 0.23 32 12 17.90 5 5.97 0.08 10.50 2050 116 479

l"G233 3912105 364112.5 5~4~033,~ 77131 dolomite -5 1.52 -25 I·
61 16.30 9 ~:Q81 0.59 7.95 365 -50 124

--------- - - - ~---------~--

~
3912106 364067.4 5348965.3 77131 siderile -5 0.52 -25 34 1.71 -5 41.00i 0.21 0.15 19800 -50 95 ------

40.00 1
-- ._-----

~G238 3912107 384D61.8 5348974.1 77131 siderile -5 0.91 -25 51 1.31 -5 0.4D 0.18 20600 -50 58
---- - 38.70-'

ZG237 3912108 364055.0 534~~~1.9 77131 siderile .
-5 0.83 -25 43 1.84 6 0.34 0.24 18300 -50 161

-- ...---
i.66ZG238 3~12109 ~6~Q4B.8 534~989.3 77131 limestone

..
-5 0.89 -25 36 30.70 8 0.39 1.67 154 -50 17

-- - ---,
ZG23~ 3~12110 384033.7 5349009.3 77131 li~_~!Cl~~ -5 0.77 -25 38 26.90 6 ~:~_!:Ji O.~§ 3.04 1110 -50 -5

- - -------

ZG240 3912111 364018.9 5349029.6 77131 limeslone -5 0.14 -.?~+--_!2 33_70 8 o )It-..JlJl§ -- Q..31 65 -50l__-!r f---------
ZG241 3912112 364117.9 5349107.0' 77131 limestone -5 0.37 -25 21 33.90 7 0.220.13 0.24 260 -50 48

- --- - _. - - -- -
?!l_~'JI.;~~~on~

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

?G242 3912113 364105.8 5349125.4 -5 0.39 -25 26 34.50 7 D.17 0.19 0.30 43 -50 10
--- - -- ----

ZG243 ~~1g114 364090.7 534~14~:~ 77~ ;31 Ii~~~lq~~_ -5 1.56 -25 88 24.00 6 0.80 0.76 3.62 110 -50 23

ZG245 3912115 364061.0 534918~.6 77131 limestone -5, 1.02 -25 52 30.60 7 0.90 0.52 0.47 312 -50 5

-5[
--

ZG246 3912116 364044.B 5349206.6 77131 limestone D.96 -25 52 29.80 8 0.44 0,48 0.35 87 -50 7
32.00!

-

ZG247 i, 3912117 364030.0 5349226.8 771~1 limestone -5: 0.48 -25 30 7 0.53 0.23 1.37 126 -50 20

ZG248 3912118 3~"0 14.4 5349247.7 77131 dolomite -sl 2.25 -25 102 17.90, 'a 1.99 1.111 7.07 220 -5D 31
-5 '

- i .481ZG249 3912119 363999.5 5349267.4 77131 limestone 3.01 -25 149 22.00' 9 1.20 2.72 176 -50 6

77131 ~~~~~ l?~r~~~§lIEl -5 3.85 193
--I

8 1.24 1.91 2.34 89 -60 36
ZG2~0 3~12120 36~~~4.9 5349286.9 -25 14.20:

ZG252 _~~1~121 363957.8 5349324.8 77131 limestone
--

-5 0.78 -25 46

3H~1
7 0.33 0.41 0.77 690 -50 12

ZG253 3912122 363939.0 534934B.l 77131 limestone -5 0.90 -25 46 8 0.35 0.48 0.76 86 -50 -5

ZG254 3912123 363927.2 5349369.7 77131 limestone -5 1.33 -25 59 25,90 8 1.04 0.68 2.84 192 -50 21
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Appendix G. Grieves prospect. Air-core EOH sample geochemislry.
\

~~Ie §:~~pNg~ east nort~ ~_ ~!!~Qlgg~ I' ,6,9 _ AI% As Ba Ca% Cu Fe%l K% "':g~" Mn Pb In
~g.2!?§ 3912124 3~~~11.1 553344994~-0889.. 9,. ??_!~_~ !i~~!9Q~ _ _ -5 0.53 -25 143 32.60 7 Q.~Q! 0.27 0.93 50 -50 20
~G256 ~~12125 ~!>3~~6.6 ?!q1 gQ!.Q~!l~ -5 0.79 25 45 20.80 -5 ~'!~i Q.35 ~:~g 497 -50 180
ZG257 _~.2.!.£§t-~E3878:~ 5349428.21 77131 dOlomite. +--__---"-5'1-__ .Q.1.§I-_-=-£~ 17 19.50 -5 1.051 O.!! ~~ __!U1-_~ 'L1_

~925~ ?~1g~~! ~~~~~2.4 5349468.5 77131limeslone _ -5 0.42 -25 26 32.30 -5 0.23 0.21 0.92 59 1 -50 -5
?g?59 ~~121g~ ~f?4~Q?4 534~HBa:4! ??!~ii~QjQ~!I~--_ -5 O.~~ ~?~ 49 23.10 -5 l;Q~i 0.50 7.11 138' -50 6
?Q2f?Q ~~!21?~ ~§41~?3 5349508.4: ?71~1IirnR~~~~~rb()n~!~__ -5 4.54 -25 ~§9 14.00 1841 2.22 2.44 3.69 126: .~Q 1?1
ZG261 ~~121~Q ~64:1?~.7 ~3~~5?~:~! 77~~1i!~!1!~~lon~ -5 0.54 -25 39 ~~:gQ _ 0.53 0.27 0.47 63 -50 -5

ZG2~ l __ 391.£!~! __~~~l~_~;!~9679.5 ._ 77131 isandsiones. -_55 ,1.2
0

2, -_2
2

5
5

--~3091---'°Oc.·.00,,38"+---,52: 00 .. 24 66 °
0

.. 4.
5

,,9
3

---OO--:.Q,~6
0

----------=-----" ~9; ----b_
5
7..

0
7i-------~7'0, -- -- -----

ZG264 3912132. 364636.2 5349715.8 771~lsands1ones - _ _
~~26§ ~~lg1~r:1 ~l.?4!}~4.~ 5349731.1 U1~1 ~QJQmil~ -~i 0.04 -25 -5 21.00 -51 0.52 -0.05 13.00 316 -sol 324
~Q?§§ _~~_l?q~ ~l?4§~?8 5349741.6 !Zl~1 dQ!Q.~it~· -§; 0.06 -25 5 l~:§Q: -5 2.75 -0.05 12.30 1780 -§9" 19QoI

~G267 _~~_l21~§ 364826.8 534~?51.§ U1~1 doIQ_r:!l.!I~ ~~i Q.7§ -25 ~Q l~~IQ: -5 1.11 0.34 11.80' 527 -§.Q g?4
~G268 . 3912136 3648!£~~ __~~~~?n~ _Z!.11.1 ~eS1QQ~ __------=E ~.1Qf_--~~Qf_---~~ _~30 6 .Q:2Q~1 !.:11! ..~ggl_____-~'_---_1~~. _
?G269 ~~!?137 ~~4§09.7 534~?72.4 771~1 li~~~l()n~ -5 Q:~9 -25 32 ~~.OO 6 g.ll?1 Q.29 0.23 251 -50 2~9:

ZG270 ~~12~38 364792.7 ?34!:J789.? 7!1~1Ii~eSIOf"!~ -5 Q:?2 87 33 32.~9 9 0.41 0.27 Q.17 412 68 73:
ZG271 ~~J2P~ ~§4778.6 534~89§.1 771~1 ~!Q~ile ~5 Q:§~ -25 3~ _~4:IQ 6 0.95; _Qj7 4.27 311 -50 74i
ZG273 ~~1?1~() ~l.?,!7~?2 ~~4~,l7P~:l.? 7?l~1Ii~~~19~~ -5 Q~§~ -?~ 28 ~1_:I9 7 0.681 0.24 1.32 227 ~?Ql1$ol _
~i--r-...1~11-!.i!---36477B~!1-5349721~~ _ 77131 dolomite -5 1.20 -25 42 17.30 8 '1.46'- .oj~~~~ __~9..9 .:..~.Ol---l.§.~~. _
~§?7~ ~~1_?1~~ ~~~774.3 ~~~~727.? !711.) lim~~l9ne -5 0.36 48 20 32.00 6 0.381 0.13 0.28 89~50 376
?gg?~ ~~!~1'!~ ~~4759.2 §~~~?47.4 !?1~1 time§!one -5 9:18 -g~ 17 ~f§Q 8 lJ:l1~ 0.07 0.-16 g"?~ -~Q ?4 6

ZG277 ~~12144 3§487~.9 534~76~.9 ??1~1 C!Q!Q~A~__ -12 Q.07 -~§ § _l_~.lQ -5 Q:~~ -O.O§ 11.70 349 -50 656
ZG278 39'2145 ~64~74.8 53497790 77'~1 d21o,m'e _ -5 0 O~ -25 ~ l~JO -5 0.66 -005 1230 362 -50 5441

~~~;~ -;::~~:~--1~:~~H ;;::~~;~r ~~;;: ~~I;;~I~e -----15----·~0·.·8~:5 ~222;5 -3"-';2
5

4
-- 32'268.2~~0 ;8h,..~'229303 000·.:~3678 \4°.. 3

6

0
2
5
° 13\89590L _-~5-0~----2Z~84.636--_--~

~G281 3912148 364846.3 531\9802.0] 77ql lhmeslone _ 831
?9282 ~~1?:!4~ ~!?~~34.0 5349817.9! 77131lhmestone -5 0.41 -?!? 27 33.00 8· 0.42 0.18 0.75 137' -50 211
?9283 ~~1?1_~QI ~l?4_~?~.~ 5349769.4 77131'Iimesione -§ _ 2.07 -g§ 107 gp.7Q 11; Q.§.§ 1.00, 0.57 62 -50 49
ZG~~ ~2151L.364550.;5 5349870.2 7-7131 i~Dure-c~rbonale -5 4.25 -25 2.15 16.10 25 0.96 2.16 0.68 66 -50 16
ZG290 :J~12152 3645054 5349~30.'77.13'(j2Iornil~ -5 1.98 -25 98 18.60' 7 2.12 0.88; 5.30

1
'979, ._-55-

0
0 4

7
7

?9291 ~~12153 ~§4490.3 53~~~§Q.:_l ??1~! lif!l_~~~()!.'~ ~5'i 1-.35 -25 70 25-.30 1
9 0.69 0.66, 1.91,

?Q292 ~~1g~~~ 3~~_~?5.3 ~~~~~7Q.Q 1?1~1l:t.9!Q~!e_ __ ~~51- 1, .. 9,'7
2

~2255- '.0
4

-
7
'._ ?172--~.37_--~_00--~1'-- 7 -'-:16 1.00 4.88 92 -50 16;

~Qa~~~ _~~_1?~?~ ~§~460.2 53~~~Q.O U_!~~ lim_~~9~____ 8 Q:§'~ Q._§~ 0.48· 149 ~-_~ 622',
ZG294 3912156 3644_~£Jl~~49994.5 771311imeslone -5 0.76 -25 45 31.10 9 0.24 0.40~~3i_,_ 76 -50 7 _
ZG295 ~~~~1~! 3§4407.B ?~§QQ_Q~.l .?7!~~ ~_~~IQ_n~~ I -5 ?~? -25 1~~ ~:?§ 19 1.59 1.49 0.531 42 -50 105

?~?~~ ~~121~~ ~~4~~~.6 ~qgQQ05.6 L?!~1Iil!l~~!q~~ -I :~}__ ~.41 -25 ~9g ~9:.Q_Q 8
6

0}:.44-65 01-:.74---25 82 .. 42-- 69-1 ,
6
'5

7
-_55°0= 2

,6
1:.

?Q2~? ~~!~159 ?~~~§~.4 53§QQ11.~ !?1~1 '!9!Q!!1ile -5 O.~~ -25 3~ l~J_Q
?q?~~ ~~_!?~60 363834.5 53494895, 77131 dolomile -5 2.87 -25 17§ 14.~Q 7 "1:20 1:54 7.76' 121 128 1~41
ZG299 3912161 363819-j 5349509.51 77131 d~lomlie -5 ~:g_4 -2.§ 15? !.?10 9 1.26 1.57 4.81 80 :~Q ?~I
ZG300 3912162 363B04.3 5349529:5 77131l"san<isiones -5 ~.~Q -25 176 4~§~ 13 1.64 1.71 1.73 72 125 1160
ZG301 3~i2163 363795.2 5349541.5 77i3111;;;;."one -5 135 -25 6~ 29.10 8 0.43 0.74 1.01 79 -50 66
ZG30? 3912164 363927.3 5349527.8 77i3,'ee~les . -5 6.56 -25 511 0.11 21 2.'6 396 080 39 -50 200
ZG303 3~lgl~5 363912.2 5349547.8 7713' eeli'es -5 6.61 -25 428 6.~2 18 2.43 3.49 2.87 94 -50 36'
ZG305 ~912166 363789.2 5349549.5 7713' dolomi'e -5 2.33 -25 93 19.60 9 1.06 1.27 5.28 90 -50 2261
~G307 ~~12167 363768.2 5349577.4 77131 dolomlle -5 314 -25 125 14.70 1Qi 4.81 1.61 6.0B 248 56 521
ZG308 391216B 363759.1 5349589.4 77131!~eliies -5 6.03 27 262 7.80 1's,! 2.30 3.07 1.70 56 60 883
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Appendix 6. Grieves prospect. Air-core EOH sample geoctlemislry.

\

So/,

2.33

0.40
2.41

Hole Sa~.EN~. east !!~~~! DPO ll~~~JC?_gy Ag AI% As Ba Ca% Cu Fe% K% ~g'Y~ Mn Pb In
ZG309 3912169 363a82.1 53~~587.7 77131IlrT!~~!o(l~ -5 0.87 -25 47 ~7.QQ 9 0.64 0.46 4.15 130 -50 12
ZG310 ~~l:n?Q 363867.1 534~~Q!.7 771311Lr!l_~_~!(:lnt3 -5 0.73 -25 37 ?5.§Q 8 0.72 0.40 5.02 106 -50 16
ZG312 3912171 363637.0 53496'7.6 77131 dolomlle -5 o.35e-------:,~2.;'51r--l;_;9+-"I.~8".6,,0'l-----"5,1-__,,-,-.-,,16"~---,O",-.-,1~61 _21.40e---_20~ 2Q1-- ~?9+__----4
ZG313 __~~!21?~ ~~4Ql1.~ g~~~!~~.Q 77131 ~Q!2~_H~ -5 0.79 -25 45 21.70 6 0.64 0.39 B.45 319 734 409
ZG314 _~~!g!7~ ~§_~~~§.7 ~~4~!~~.Q 77131s!Qtpl"!!j!~ =-~I __ 0.18 1 __ -25 17 19.20 ~5 0.24 0.08 12.00 182 -50 116
2G315 3912174 ~§.;!~~l.? ~~~f!?~!-~ 77131 ~Q!£.J!lj!~ -5 2.32 -25 ~?_~ 15.60 7 1.16 1.13 8.66 239 179 274
ZG316 ~_~U__gE~ ~~~~~.~ §~1~~Q!~~ 77131 ~_912~i!~__ -5 0.28 -25 17 18.60 5 1.36 0.11 11.70 236 622 428

I'Z,::G'C3"lc;7c-+_.;3;:9C'1~2,-,'";7c':6+-_:;3:;6,,-4,:-02C-6,..",;8 5349728.0 77131 doromi,~leC -I-__-5 0.50 _ -25 32 19.50 5 0.54 0.25 11.10 255 __ 76 179 _
ZG316 3912177 ~~4041.~ 534~?Q~.1 77131 ~i~~~!9~~ -5 0.68 -25 54 29.60 11 0.26 0.47 1.80 104 -50 103
ZG320 ~~!~1?~ ~!H.Q??~Q 5349668.1 77131 p..!lli~~~__ ·5 8.52 -25 417 0.28 11 1.91 3.23 0.81 46, -50 107
ZG321 ~~_!217~ ~§4Q~7.Q -5349648:21, 77131 p~!!!~~__ -5 9.19 -25§~_~ 0.05 11 1.19 4.32 0.84 401 ~50 25
ZG322 ~~!21~q ~~4:19?:9 §~4~~~~;~[ 77131 ~91'?~.i1~ -5 0.17 -25 11 J~:'§Q 7 1.72 0.07 11.60 ~!Qt- _?i§ 23
_ZG_3_2_3__ f---;3~9,!'~2.!.1,,8~'.f----;3';6:~4.!.1~18-~ 53496-'-fL~:--'-7"'-7..13"-''+'''''m'''e'''s''''o'''n"e'---__i-~. -5 0.28. __-;;-25:'1-__' 7 30.40 ~ 1 0.30 0.14 3.13 95. ----..:..5Q'-__~ .~ __
ZG324 ~~!21~~ 364133.0 5349588.9,' 77131 dolomite -5 1.30 -25 56 24.50 ~: 0.90 0.67 4.51 187: -50 10_
ZG325 3912183 364186.5 534~~4~.f 77131 P~!l!~~____ -5 5.56 -25 361 0.52 15i 1.44 2.68 0.89 41; ~50 31
ZG326 _ ~~121~4_ ~~4171.~ 5349668.3, 77131 R!,!lq~_~ -5 6.22 -25 510 0.2? 121 2.09 3.60 1.04 54 -50 112

ZG327~~12165 ~~4156.~ 5349888.3] 77131 dolomite -5 1.56 39 91 ~U.O 7 136 20 .. 69 59

1

' 6
0

.. 5
7

8
6

150~2~j _-55 00 1t-3595
ZG328 3912166 364241.1 5349942.il 77131,l<Pe""i""e"s .+_.....:'-5,1--_ 4.63 -25 367 0.13 16' 1.21 ,.. 21
ZG329 3912167 364221.353'9968.51 77131!peli,es -5 6.93 -25 569 0.20 21' 2.39 4.67 1.06 62j ·50 52
ZG330 ~~!gJJ;!_~ 364144.4 -?o?~~~Q_~:~1 77131~doJomile -5 1.59 -25 94 19.30 ~I 0.63 Q·~~i 10.40 l?:lJ ~?9 125 __
ZG331 ~~121~9 364126.4 5349928<i 7713i l(i"lcllTlile 5 121 144 273 15.80 8' 4.70 0.56' 8.59 12~1 971 355
ZG332 ~~Jgl~Q ~§4111.~ 5349948.2 1 771311dol0mile -5 2.45 -25 140 16.40 7: 1.21 1.301 8.03 1311 -50 39

,.Z"G~3,,3C'3'---+_..3:;9~''':2-'-19':_:::_'f--c3:;6:'4'"'0,,9,.6''::.3 5349968.21 7713Uimeslone __-+__ -5 0.32 -25 20 27.60 61 0.27 0.15
1

5.6947 741 ,00
'ZG334 3912192 ~!?4081.~ 5349988.1771311~eliles____ -5 12.60 32 253 0.45 __ 52F- 2.16 3.14' --0.77 34 349::-- 328

ZG335 ~~-j21~~ 364061.4 53~Q914.~ 7777.1,.~311.ldd-.Qol,oO-mm--I,ttee- -5 0.33 26 19 19.20 ~5- 1.22 0.17
i

11.60 160 -§Q: 66
~G3~§ 39!?:!~~ ~§~1~1.? §~~QQQ~:1___ -51 1:§~ -25 83 15.50 ?I 0.70 iJ:75! 7.31 77 -50 16
ZG337 ~~1?19S. 3641761 53~00?84 271~1Ii.mest""-"- _ -5 024_ -25 17 27.40 6 0.19 O:-I~) §,39 91 jQ! 17
ZG338 3912'96 364161.1 5350046.3 77131 limestone ....:§ __0_.56 -25 24 _ 31.80j 8 0.29 O.~__.--'-'--'-"- __~_"":§9' 40
?Q~~g__ ~~1~!~? ~~~~~!LQ ~~§QQ§.!L~ 77131 dolomite __ l___ ~§ 0.16 -25 13 24.80: §l- 0.28 0.07i 7.18 110 .:§Q[ 245

~Q34Q I ~~~?!~_~ ~§4131:Q ~~§QQ~~:~ 77131 !L~~~!E.I!~ ~.5-_5'1' 01 .. 9659 -3205 63 g~:Q9': 7 0.62 0.76 ~.~~, ~g _=-§Q. 65
ZG341 ~~!gl~~ ~§~?1~:~ §~§Q~~~.§ ??!~llim~_~!Q~~.. 40 31.30: 8 0.43 0.55 0.381 340 -50: 14
ZG342 ~~12?9Q 364241.9 5350~~~.O 77131 IjrT!~~~Q.r!~ .51 0.84 -25 45 jfQ~i 7 0.43 0.49 ,-:76' 90 -soi 27
ZG343 3912201 364266.9 53503_9,9".",5'1--.'.7.'.7-,13",1 dolomile r'_--=:,,51 1.85 -25 113 22.301_._.._ 7 0.a8 1.07 -4-.98( 6 j ~50'-19
fZG344- 1§J1.??D.2 364291.9 ~~§0499.0 77131 p~I~I~~ '---1 os+- 4.41 ·25 284 7.!!?! 7 2.33 2.27 -T~-~q-~.-.-----=~Qt---~-~j ---
ZG345 ~~!~?Q~ 364316.9 ~~_§Q_'!QQ.5 77131 ~~~!t:l~ I -5 7.14 -25 559 0.44 16 1.92 4.48 0.80: ~_~ ~~91-. ~~
?9_~:'!_~_ _ 3912204 364686.2 5~~§I~g~~Q 77131 ~~~~~~m~ -5 0.80 -25 29 27.50 7 1.35 0.35 2.62 457 -50 1920
ZG3'B 3912205 364750.9 5349690.6 77131 siderite -5 1.08 30 44 0.46 5 37.90 0.43 0.15 10400 -50 22000

--~-----

ZG3'9 3912206 364768.0 5349665.B 77131 dol9m,te -5 0.46 -25 20 19.30 7 1.43 0.18 11.20 572 67 1360'
ZG350 ~~i~207 364771.3 5349~54.5 77131 siderite -5 0.31 -25 10 3.54 7 33.90 0.07 2.06 2360 324 48700',

ZG351 ~~H~gQ!! 364753.7 §~4~~~4::~ 77131 ~Ld~~I!~ -5 1.17 -25 70 ~}~ 7 16.50 0
0

.. 4
3

3
4

5
4
_ .. 0

3
- 53 7

4
50

6
-°3 '-4506 ~92~200200·1

ZG352 ~~12?09 364697.1 5349580.2 77131 limestone -5 0.64 -25 33 26.60 9 0.66
ZG353 ~~J~g~Q 364752.9 5349384.6 77131 sandstones -5 1.27 ·25 54 Q:Q~ 7 0.53 0.53 g.Og 24 103 -i41[
ZG354 3912211 ~~:,!744.§ §~49~9~.~ 77131sandslones -5 1.63 -25 77 1.23 11 0.31 0.52 0.17 34 111 1141
ZG355 ~~_!~glg 3647378 53490101.3 77131 ~~ndslon~~ -5 1.24 -25 70 0.03 12 0.53 0.56 0.09 18 57 ~71
ZG356 3912213 364731.3 5349408.3 77131sandslones -5 2.63 61 151 0.12 14 100 1.63 0.24 29 57 1371
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Appendix 6. Grieves prospect. Air-core EOH sample geocnemiscry.,

Hole ~~l!'p~q. '!asl norl OPO !:H~~~()g)/ Ag AI% As Ba c.% Cu Fe% K% ~g% Mn Pb Zn 5%
ZG357 3912217 ~~4:!g6.1 5349424.6 ??Pl siderite ·5 3.80 227 153 0,Q6 142 41.00 0.70 9. 12 1080 2460 4500
ZG366 3964395 364476.6 5349160.7 77149 ~alldston,?~ , -5 1.22 -25 31 0.01 9 0.23 0.42 0.05: -15 -50 21
ZG367 3984396 _3644?~ 5349169.2 77149 sands!ones__i _.:2 ~-~~~ :g§ f--- 1QQ1-----'"Q? I---Jl 0.31 ._--~ __ ._,t!§L______ .-.) 5 ___ :50 15.. -- '------

- 8500°1
-_.. _----

ZG368 ~~~4~~7 ~~~~§~:7 53491752 77149 siderile -5 1.26 431 35 0.86 6 33.70 0.38 0.66 14200 67?O 2 50- _. - -. -- ,

ZQ369 _~~~439~ 364451.2 53491~g,3 !!L~~ dolomile ·5 0.08 ·25 ·5 21.6Q 19 Q,67 -0.05 12.30 365 -50 423
1ZG370 ~~~4399 364442.6 5349189.6 77149 ~~~~IO~~~ -5 1.65 -25 4~ 0.13 10 0.5Q 0.60 0.12 33 -5Q 294- - --'-_.- - ---- - --_...-

210001ZG371 ~~~4400 36443~ 7 5349196.3i 77149 ~!Q~~i!l:l ·5 0.26 184 8 l§,~Q 22 13.10 0.08 8.00 2840 671 8.95
. - -I -- -_..•

ZG372 3986001 364428.3 ~~49201.7 77149 dolomile -5 0.11 -25 :§ .. 19.20 14 .4c~'_:005 10.20 2000 _2~~f---ll.60 ___._----
ZG373 3986002 363612.1 5346991.9 7?1~~ sandslones -5 3.63 -25 1 71 10.60 25 4.99 1.47 4.16 1120 8060 24500 0.96
ZG374 ~~~~003 3~~§1~:~ 5~4~~B2.BI 77149· -5 1.37 ·25 53 18.30 191 B.74 0.46 1.54 4000 - 102000 2.70. - ,

~(m5 3986004 ~63~19.1 5348E2.6 ?? L~ ~ lirTI~~!~ne -5 1. 68 -25 89 28.30 29 0.84 0.85 1.49 206 -50 421--,
ZG376 3986005 363622.6 534~~~4.0 !!11~ !im~~!Qne -5 2.46 -25 123 23.40 29 2.31 1191 2.82 286 -50 643- - ---- - --- -

..~~~--ZG377 3986006 ~~3625,~ __~34895~,:! ~~ /lmeslo!.!~,, ___I· _-*--~J8 -25 43 . .....3..4.c§Q _~_D.36 0:4_!!_ O.5.§! . 111 -501---0_ ~~I--

ZG379 3986007 363633.6 5348936.7 77149 limestone -5, 1.67 -25 87 30.20 26 0.77 0.80' 1.07 163 -50 '8S!- - - ------ - - - I
0.86!ZG381 3966008 363605A 5348695.0 77' 49 limestone -5 1.39 ·25 66 30AO 26 0.52 067

1

141 ·50

9~1ZG383 3986009 ~635~7~ 5348~120 77149 i~p-~~~ c::~rboJl<l!~_1 -5 ' 3.61 -25 184 19.20' 26 1.91 1.77 3 70 1 160 -50-I 10.201ZG384 3986010 363596.8 5348921.2 77J49 p~!!_!~~I! -5 6A7 -25 267 30 1.75 2.65 1.01 : 51 -50 3421
ZG385 3986011 363593.3 5348930.3 77149 dolomile ·5 3.92 -25 173 15.501 41 5.09 1.64 4.10' __J..5..fl -50i 67!

._--.~._.
._-_. - ~50'-----661--ZG386 3966012 3635~97 5348942.5 77149 limeslone -5 1.61 -25 77 25AO 26 1.01 0.74 3.59 161--- - ----- ---

3451 1550ZG387 3966013 363588.9 5348~5?~ 771 19 li~~~~QJl~ -5 0.77 -25 3~ 33.20 27 0.76 0.30 Q~ ~! i 772
ZG368 ~~~§014 363566.3 5348960.3 77149 limestone -5 0.87 -25 39 26.30 23 0.92 0.39 2.26: ~94 40aOI 2740
ZG389 39~6015 363619.8 5346673.7 7714~ !ime~to~~ -5 2.08 -25 90 27.80 31 0.39 0.86 0.43 1 142

-"' -)

3581 --I ?64 1 -

~Q- 3986016 363686.1 5348946.7 77149 limestone 1 -5 1.04 -25 50 28.90f---27 0.50 ....Q05.0 0.721 80 ·50 267
T

.._----

-j:Oor ------ -_.

ZG391 3986017 363677.2 5348960.0 77149 limestone -5 3.25 -25 149 21.80 24 0.82 lA8 127 2990 808
ZG392 3986018 363675.1 5348968.9 77149 dolomile -5 2.02 -25 96 16.30 28 J :~gi_ 0.94 5.47 !~Q 176 779_..- ---- -

mmnr
ZG393 3986019 363672 7 7!!~~ g..QrgrTlil~ -5 2.56 -25 124 20.70 28 1.~~: 1.27 4.01 188 204 2590- ----- -
ZG394 3986020 363~~8~ !7J ~§! I~~~s!ql'!~ ·5 1.90 -25 lQQ 27.70 28 1. 14: 0.92 0.61 268 11 ?O 1480
ZG395 3986021 363666 6 77149 limes lone ·5 _2~~ -25 ~~,~ 20.10 25 2.21 1.10 3.17 _s.!~ ----'~~Q 8880 1.35

I
- -----:5 ----- ---_. .- -----

ZG396 3986022 363660.6 5349009.3; 77149 sandstones 2.87 108 146 8.90 24 3.081 1. 19 0.35 54 406 623
i

-_.- -
53490185!

---------- - --I

ZG397 3986023 363658.8 77149l1jmes!one -5 1.47 -25 75 27.10 27 O.69i 0.12 1 13 118 -50 174
3986024:

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

771411:;m~Slone
17:1

ZG398 363661.~ 5349027·~1 -5 1.13 -25 52 21.80 47 0.52 1.48 164 -50 62
ZG399

I

39fl602jl 363661.0 5349037.5 !714~ Ilf"!l~~lon~ -5 0.63 -25 45 23.20 25 0.39 0.41 0.37 75 ·50 22_..- - -- - - .. --

24'ZG400 3986026 363660.0 5349048.0 77149 limestone -5 1.11 -25 72 26.60 0.25 0.59 0.31 152' -50 8

Page 6



------------------- -
AIR-CORE END OF HOLE SAMPLES
GEOCHEMICAL CHARACTERISTICS

MnppmJ>AI%. •n./Q ••• Pbppm inppfl'l Bappni numbe

69

90%
median

10%

33.70
28.90
23.00

30.60
1.21
0.32

1.50
0.64
0.22

419 2.14
123 0.86
68 0.35

1.06 70 552
0.23 -50 57
0.14 -50 -8

117
46
17

241

90%
median

22.00
18.30

11.20
747

4.15
1.60

1925 3.13
338 1.55

1.57 715 2832
0.74 -50 206

186
88 284

10% 13.70 4.59 0.72 123 0.24 13

•••

IMPURI ~~ll
I:~ /;tmF •..•..
«: .........••...•.••.

90%
median

10%

19.20
16.00
13.00

3.69 2.51
2.73 1.39
104 0.78

363 4.54
146 3.34
79 139

244 340 889
1.58 -50 71
0.53 -50 16

306
164

60
45

212
96
39

1.61 1092 2230
0.69 57 122
0.29 -50 15

167 340
30 1.63

-15 0.73

1.87 3.29
0.19 0.76
0.06 0.29

8.80
0.15
0.02

90%
median

10%

!.I;~1i 90% 8.86 3.02 3.90 224 10.64 4.61 553 1930 605

tii "'*'*i
p
i.
p
•••••·.i±+i__m--'e_d-'-.ia_n_-+--:1--'.9;..,:1+-_1._1_5r-----_

l
_.9_7+-__5_9r-----_6_.7_8+-_3._3_6r-----_-5_O+-_2_14+-_3_8_0+---_1-----1

11
= 10% 0.05 046 1.18 18 4.77 2.28 -50 39 227
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Air-core EOH samples. Al% vs K% for siltstones (Ca < 12%)
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SummarY:

R.G. Parkinson
D.C. Fielding
D. Morris
T.e. Moodyfrom

Memorandum to
copy

eRA EXPLORATION PTY. LIMITED

Areas of silicification have also been identified, although not as useful as an indicator of
proximity to zinc mineralisation. Character of the alteration varies according to primary
lithology, porosity and limestone facies distribution.

There is potentially a close spatial relationship of zinc mineralisation in the Gordon
Limestone to basement relief or flanks of basement highs in the underlying Moina Sandstone
(e.g. as indicated at the Grieves Prospect). There is also some suggestion that faulting and
possibly folding/transpression may have influenced mineralisation as indicated at the Sunny
Comer and Bannockburn Prospects. SuJphide-pyrobitumen bearing stylolites are also
interpreted to indicate some mobilisation of sulphide with hydrocarbon material during
deformation.

ZEEHAN CARBONATE-HOSTED Zn-(Pb-Ag) MINERALISATION
& ALTERATION PATTERNS

303180

33 Conunercial Road, Mount Isa. Q. 4825 ".0 Bo. Ill')

p~ (077) 43 oH5
F~(077) 4:'15160

Alteration characteristics include:

• Disseminated, vein and replacement style zinc, lead, silver, iron and rare copper
sulphides and barite mineralisation increase with increasing alteration.

• Hydrothermal maturation of organic material to pyrobitumen and/or mobilisation of
hydrocarbon material is associated with alteration and mineralisation.

• Zonation from unaltered or "calcite-dominated" limestones to altered "dolomitised"
limestones which include an outer dolomite zone (weak alteration), ankerite-dolomite
zone (moderate alteration) and siderite-ankerite zone (intense alteration) associated with
increasing Zn-Pb-Ag mineralisation.

• Disseminated or pervasive carbonate mineral species become more Zn, Mg, Fe and Mn
rich as alteration intensifies.

A zoned hydrothermal alteration pattern is associated with carbonate-hosted zinc
mineralisation in the Zeehan area, Tasmania. The characterisation of the alteration pattern
provides a vector for potentially locating high-grade Zn-(Pb-Ag) mineralisation within a
broader assemblage of altered limestones.

October 1994

:
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The alteration style and mineralisation characteristics appear more similar to the Irish-type
zinc ore deposits than classic MVT type mineralisation. Petrographic and XRD analyses
support this conclusion.

Alteration and mineralisation logged in somc EZ and Amoco core appears to belong to the
oerioheral alteration assemblage and occasionally intersected significant mineralisation.
Systematic logging of limestone facies and alteration types in all these drill holes is
warranted, to possibly determine vectors to blind base metal mineralisation.

Introduction:

This report details the results of an examination of alteration associated with Ordovician
Gordon Limestone-hosted zinc-mineralisation in Western Tasmania at the Grieves, Sunnv
Comer, Firewood Siding, Mariposa, Myrtle, Bannockburn and Pyramid Prospects. This has
involved detailed examination of air core end-of-hole samples, logging recent CRAE
diamond drill holes, minor re-Iogging and sampling diamond drill holes completed by EZ
and Amoco and minor field checking. Ledgers for the end-of-hole sample descriptions are
provided in Appendix 1.

Several drill core and hand specimen samples were collected for petrographic, XRD and
probe analyses to help identifY and characterise the geochemistry of the alteration phases
associated with the zinc mineralisation. Brief sample descriptions, drill hole and depth
information supplied for the petrographic study are provided in Appendix 2. Details of the
results of this study are provided in a report by Ashley (1994).

The aim of this report is to describe the alteration styles and spatial distribution of the
alteration at some of the prospects from which the data was collected. Maps showing the
inferred geology and alteration associated with several of the leehan Prospects are provided
in Plans Tv 865-869.

Alteration Characteristics:

An alteration pattern is recognised associated with zinc mineralisation at each of the CRAE
zinc-carbonate prospects examined. The Oceana Deposit in the same district exhibits similar
alteration characteristics.

The pattern of increasing alteration and In-Pb-Ag mineralisation includes:

• Un-mineralised limestones typically display weak dolomitisation and diagenetic silica
alteration. Organic matter is less thermally mature than in altered limestones associated
with zinc mineralisation.

• Dolomite zone. Involves subtle fine grained pervasive dolomitisation and re
crystallisation characterised by wealc/slow reactivity to dilute HCl. This process may
have involved some introduction of carbonate into some less carbonatic facies, rare
vein/fracture-hosted In-Pb mineralisation and possibly an increase in bituminous
stylolites (?due to calcite dissolution);
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The petrographic and electron microprobe data highlight the foHowing:

303183
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• The limestones are dominantly composed of clastic material often containing preserved
fossil fragments and a dark pigmentation due to organic material.

Organic material!bituminous material in fractures and brown organic staining is more
common immediately peripheral to the iron-carbonate alteration zones. Thermal alteration
of organic material to pyrobitumen is intimately associated with zinc carbonate and sulphide
mineralisation; At least two generations of stylolite development are present with an early
set developed along bedding and later "post" stylolite steeply cross cutting the earlier set.
The post stylolites contain pyrobitumen and locally traces of pyrite and sphalerite suggesting
later deformation linked timing of some of the sphalerite mineralisation.

• Sidente-Ankerite zone. Characterised by intense pervasive iron-carbonate (siderite and
ankerite±dolomite) alteration and replacement (completely obliterating primary
textures), local intense solution and fracture-controlled brecciation, coHoform banded
carbonate replacement, sparry colourless calcire, rare barire veining, pervasive and
vein/open-space sphalerite-galena-(pyrite) mineralisation. Limestones in this zone may
also decompose to a poorly consolidated puggy carbonaceous material (yellow or
brownish when zinc mineralised). This alteration is most obvious in the silty-sandy
clastic and oolitic limestone facies. In black lutites or "black matrix breccias"!
wackestones the alteration and very fine grained high-grade zinc carbonate & sulphide
mineralisation may be very difficult to identify with the naked eye (e.g. compare sample
3970003 & 3970004, Appendix 2 & Ashley, 1994). Higher grade mineralisation is
indicated by inertness to dilute HCl, breccia texture in some samples and oxidation of
core or chips to a chocolate brown colour on exposed surfaces.

• Almost all mineralised samples submitted have been pervasively altered to
dolomiteJferroan dolomite-ankerite assemblages.

• Ankeri/e-Dolomzre zone. This includes increased and coarser recrystaHised dolomite
alteration and introduction of fine-medium grained sparry ferroan dolomite and ankerite.
Dolomite and ankerite veining and brecciation increase approaching high grade base
metal mineralisation. This zone is associated occasionally with development of saddle
dolomite lined voids, destruction of primary textures or fabrics and minor disseminated
and vein-hosted pyrite±galena±sphalerite±chalcopyrite±marcasite. In the ankerite­
dolomite and dolomite zones, field discrimination between ankerite and dolomite is not
precise. Visual indicators for this pervasive dolomite ankerite mineralisation include
bone or cream coloured veins and/o, oxidation of exposed limestones or cut surfaces to
a cream colour. In fresh samples the altered limestones in this zone become inert or very
weakly reactive to dilute HCl, specific gravity and veining/fracturing increase, and
blocky rhombs of bone/opaque ankerite or dolomite can be observed under lOx and 25x
magnification.:

/
/



Distribution of Alteration:

• Sulphide mineralisation is often intimately associated with pyrobitumen aggregates .

• There is potential for significant silver credits with zinc mineralisation in zones of intense
alteration.

• The most sulphide rich samples also contain traces of marcasite, tetrahedrite and
chalcopyrite.

7.,_ .•

3031844

The strongest alteration is most common immediately above the Moina Sandstone and
immediately beneath the Crotty Quanzite, but may occur at several levels in the
stratigraphy. The alteration is apparently asymmetric and may correspond to an alteration­
mineralising front/migration pathway. Boundaries between the alteration zones may also be
sharp. The intense alteration and associated base metal mineralisation is often associated
with basin margin facies near reef, slope and back-reef mud facies immediately overlying
apparent irregularities in the underlying Moina Sandstone and higher in the stratigraphy.
This may reflect preparation of limestones by early porosity associated with dolomitisation,
limestone composition (finer grained facies more susceptible to alteration), primary and
solution porosity, faults and basement architecture (indicated by limestone facies
distribution).

• Finer grained-silty limestone facies are apparently more susceptible to alteration and
mineralisation (e.g. samples 3970003, 3970004, 3970016).

• Some pyrite may have a biogenic or diagenetic ongm and was subsequently
recrystallised during alteration and ore-related mineralisation.

• There is some evidence for migration of organic material coincident with sulphide
mineralisation (e.g. sample 3970014).

• Sphalerite is generally a pale-coloured, transparent, low-Fe species or has a dark colour
due to chalcopyrite disease in the most intensely altered limestones (consistent with
Sedex or Irish type mineralisation).

• Ore-related sulphide mineralisation generally panially succeeds Zr.-Mn-Mg-Fe carbonate
mineralisation but may partly overlap with a later phase of sparry sulphide-free iron
carbonate and cakite mineralisation.

• The sulphide mineralisation probably accompanied increased sulfur fugacity, copper
activity and salinity during replacement of earlier Zn, Mg, Mn carbonates.

• High grade zinc-lead mineralisation is spatially associated with intense hydrothermal
zincian-manganoan-magnesian siderite, ankerite and local illite-sericite alteration, and
volume decrease creating void space.
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Discussion and Recommendations:

( ,
~"

Zinc mineralisation at Zeehan is associated with well developed hydrothermal alteration
systems. The limestone facies are a mix of impure clastic limestones variably endowed with
organic material in reef, back reef, fore reef and slope facies. Distribution of the various
facies is related to morphology of the underlying Moina Sandstone and basement
architecture.

These similarities suggest a similar exploration rationale may be applied.

• Black matrix breccias have been descnbed at Lisheen and Silvennines.

• Similar metal zonation and enrichment characteristics, including high Fe, S, Mil, As, Ba,
Zn., Pb, Ag ± Cu associated with most intense alteration;

• Stronger similarities with Sedex class deposits than MVT, indicated by significant silver
and minor copper, structural control on ore distribution., and absence of fluorite;

• Tectonism and alteration are probably coincident with basin subsidence/deformation as
indicated by similar matrix material in both cavity- and fracture-fill material, and in the
altered host;

• Proximity to thermal anomalies;

• Blanket bogs overlie some of the deposits in Ireland and Zeehan which are also locally
mineralised;

• Mineralisation is hosted by basin margin marine facies deposited during a manne
transgression, including platform muds and mixed shallow-water carbonate facies ­
micritic, oolitic, argillaceous;

The Zeehan carbonate-hosted deposits have many similarities with the Irish Zn-Pb-Ag
mineralisation, including:

Comparison with Irish Carbonate-hosted Base metal Deposits:

30318f,

The association of hydrothermal maturation of organic matter to pyrobitumen observed both
in core and thin section, demonstrate alteration and zinc-lead-silver mineralisation are
associated with a thermal anomalism. This may be verified by vitrinite reflectance studies
and hydrocarbon maturation indices.

The Moina Sandstone is locally haematitic and oxidised (e.g. Pyramid Prospect), and onen
weathered near the contact with the overlying Gordon Limestone sequence (eg. Grieves
Prospect). The sandstones are a possible source of iron and oxidised fluids potentially
important in the are mineralisation process. The porous nature of the altered, often oolitic,
limestone near the base of the Gordon Limestone may have facilitated deep weathering or
ground water activity. This may be responsible for development of soft limestone pug to
considerable depth.
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The limestones hosting the zinc-lead mineralisation have been regionally dolomitised and
overprinted by ankerite-ferroan dolomite alteration with Zn-Mn-Mg rich siderite, dolomite
and ankerite closer to sulphide mineralisation. Sulphide and sparry carbonate mineralisation
replace the limestones and overprint earlier zinc carbonate mineralisation in zones of most
intense alteration, probably associated with increasing salinity of hydrothermal brines and
sulfur activity. Hydrothermal maturation of organic material has accompanied ore related
mineralisation and alteration. Some sulphide mineralisation has probably accompanied
deformation associated with intense fracturing, post-stylolite development, folding and at
least local hydrocarbon migration. Some mineralisation may have accumulated in
brinelhydrocarbon trap sites such as fold hinges and pinch-out structures.

Genesis of the deposits is most akin to the Irish type and Sedex class deposits, hence similar
exploration rationale for these deposits are valid at Zeehan.

The maps compiled from end-of-hole air core sample information and minor field
reconnaissance provide only an approximate guide to the two dimensional distribution of
alteration associated with zinc-lead mineralisation at the various prospects examined. The
maps are highly interpretive and could be greatly improved with more detailed mapping,
incorporation of diamond drill hole information and more detailed air core drilling.

There is room for a large high-grade carbonate-hosted Zn-Pb deposit within the region
With the wealth of information available in diamond drill holes, it is possible to piece
together facies variation and alteration pattern, distribution of Pb-Zn mineralisation and
limestone facies on a regional scale. New targets for bedrock carbonate-hosted Zn deposits
or extensions to known mineralisation in the Zeehan region may arise from a broader view
of the region stepping away from the known mineralisation (e.g. wide spaced air-core drill
traverses), applying some of the knowledge exposed in this report and guides provided in a
previous report by D. Taylor (CRAE Report 14590). Detailed logging of the facies and
alteration types of the EZ and Amoco drill holes is recommended.

Interpretation of the alteration mineralogy and discrimination between calcite, dolomite and
siderite maybe assisted in the field by using dilute HC! and staining samples with Alizarin
Red S. Features such as destruction of primary limestone texture, inert or weak reactivity
to dilute HCI, increased specific- gravity, veining, brecciation and sulphide mineralisation are
obvious field criteria for identifying potential zinc mineralisation.

It is possible that not all the zinc resources have been identified at the Oceana Carbonate­
hosted Pb-Zn deposit

T.e. Moody
Project Geologist
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APPENDIX 1

Zeehan Carbonate-Hosted Zinc Project
Bottom of Hole Sample Description Ledger
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IZG 45 Og ~IS (\In) c:: ,V10G-G Colc·siltite-Iurite: tr. calcite Vn

IZG '.l6 Og Sis OG.G Irreg. intef'Soerseo DG & G c-:Jlc-sill:te

lG 47 Og Sis =r OG Ccic-Iut!re

lG 48 Og ~Is

ZG 49 Og Sis 'JG COiC-siitite-lutite; minor Debbles of parOlJs G colc·aranite &

brochicood shell fossils

lG 50 Og Sis G Grcinv calc·luti1e: 'J-fossilitarrous

lG 51 Og 51s1 AI Sd :JG8 Verse Sfr recrystaIHsed ankertte Gltd. rock & soone'f-

porous :ntenselv sideriticlferruginOl.J'i crtd rOCK: minor

onkente grains: v.heavy;) mineraliSed

ZG 52 09 S:s I
ZG 5J Og 31s

ZG 54 Og I Ses

lG 55 Og Sis?/SI AJ Sd G8 Str. sicerite-al1lo:erite ortd. sllNte

ZG 56 Og Sis-di OG.G DG groinv dakolc-sllnte & irreg. Bn of G colc-siltite-arenite

lG 57 Og Sis LG-G StylOlrtiC calc-Iutite

ZG 58 Og Sis ~rVn Co LG-G Stvlolitic calc-Iulite: minor calcite Vn

ZG 59 Og Sis

lG 60 Og :3ls G.DG Irreg. :nte~persed/mixed Calc-siltite-Iurile

ZG 61 Og Sis G,CG Irreg. intersaersed/mixed Ccic-sHtlte-luTite

ZG 62 Og Sis G--DG Grciny calc-Iutjte

ZG 63 Og SiS

ZG 64 Og Sis G-DG Grainv colc-IIJhte

ZG 66 Og Sis

lG 66 Og Sis 'In Cc,Sd M.G-DG Groiny colc-lutita: tr. cream cinkentelcolclfe Vn

ZG 67 Og Sis 'In Co LG Colc-!utite. stylolitic: str. calcite veined/crackled

ZG 68 Oq Sis 'Reef-rock", vcrse, grainsTone/boundstone comoosed

enrlreN of coral and shell frogments

ZG 69 Og Sis

ZG 70 Og Sis !...G-DG Irreg. bonded LG-G & DG cclc-siltite (2-tcne)

lG ' 1 Og Sj.; S CClc~utite-siltlte, stylolitic

ZG 72 00 31s LG Groinv Colc-Iutite-siltite: minor-Qoond. sandy shell frog:..

lG 73 Og Sis DG Cherty calc-Iutite

lG 7. Og S"? AJ Sd OG8 Srr. aitd./realaced sideritic siitrre: vheaw

ZG 75 2g Sis G.DG Grainy Calc-lurite. stylolitic: minor DG siltlte bonds

ZG 76 Oq Sls Bn.(Vn) Cc G-tG CalC·siitite; locally banded: lesser calc-Iuttte

ZG 77 Og Sis Vn Cc G Calc'S1tti'te

ZG 78 Og Sis M.G nodular calc-siltits

ZG 79 Og 51S 'in Sd)Cc G Crsa.g. CaIC-siINte: minor cream ankertte/colclte Vn

ZG 80 OO? So AI Sd G weok-mOd. Qltd. sittite-f.g.arenite: oeNasive onkerire

ZG 81 00 SsI Mo G Crse. sillCeous siltstone

lG 82 00 Sdl AI,Vn Sd.Cc G-DG weok-mod. oervasive ankerite altere<j dol-siltite; abund. Vn

ZG 83 Og Sdl DG Ccrbonoceous dol-slttite WItH rrreg. voids

ZG 84 Og Sell? G ,\Aod.altd. siltite-crenite: pervasive ankerite: heavy

ZG 85 00 Sdt-Is AI.Vu OG VweoK1V ottd. Cotc-dOl-siltite-v.f,g.orenite: irreg. voies

ZG 86 Og 31s DG-G Crse. cok:-silttte: irreg. voidS

ZG 87 Og SsI Ma DG-8 Crse. Sitlite (?decarbOnated)

ZG 88 Og Sis

ZG 89 Og Sis

ZG 90 ? Sss We LB-lG c.~. sandY quartzite

ZG 91 8g Sdl AI.8x.Vn Sd.Cc DG Weol<.cttd. Dol-siltite (chertv in-oarT): minor onk'ente/dal Vn

ZG 92 Og Sdl? AI.Vn Sd G--OG Weok-modoervasille ankerite artd.siltite: minor onk. Vn

ZG 93 Og Sdt? AJ Sd G-DG 'Neak-mod.pefVosive ankerite attd.silttte

lG 9' 00 3d1? NVu Sd G·OG (Mod.pervasiveankertte artd.siltrte: minor anKerite lined Vu

ZG 95 Og ,. Vu.Qs ;>v QG.G SIT Dvrrtic Cclc-siltrte: Py also iinino VOids

lG 96 Og Sdl AI Ad DG v weak pervasiVe ankertte altered DOl-siltite

ZG 97 00 3dl Ma.Ds ;>v DG DoI-siMtte WIth non-rewat1(e<] brochioooCl tosslls

lG 98 Og SI.s/dl? AI.Vn.(Cs) Sd.Pv G Mod.pervasive onkertte artd.si~ite? on\(ertte Vn/crackling

&. 9 saonqy/m. attel. "sideritic closr.tr. vffibrous ?ceffi.JSrte

lG "" Og 5> C;s ?y I_G.G IG Calc-siltite & LG "ieef-rocl(' with obund. shell rragrnenrs

I'N/ih minor Os Pv

~
II,
,
,
,
,
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ZG 100 Og Sis G Corbo~oceous Calc-siltrte. s:-ylolitic

ZG 101 Og SI, CG C:J Ie -siltite-I utite I
ZG ,02 Co S:s 'In Cc G·~3 C:Jlc-orenit= 5: cOlc·luiita: miner calcite Vn

ZG 103 Cg S;s Vn Cc G C:::Jlc-lutite-siltrte: minor white-cream Cc vein

ZG 104 Cg SiS

ZG 105 Og Sis

ZG 1C6 Og Sis

ZG 107 Og SiS

ZG 108 00 Sis (AI) Sd DG Weak tine oervasive ankertte oltO. dol-siltite: minor Y stain

ZG 109 Og SiS Vn c: G Cclc-sittite: coarse calourtes.s celette vein

,ZG 110 Cg Sdl "In Qtz.C.: CG IGrainv OOf-lutH'e: minor Qtz-ccrbonate Vn: cbuna srylolites

ZG III Og Sis I DG Cole-sin-ite: minor angular lG-G colc-Iutite clasts

ZG 112 Og I Sis I I
ZG 113 Og Sdl-Is I G DolomitiC-'..vec\(tv calcareous Oolitic grainstone

ZG 114 Og Sis

ZG 115 Cg 5?15 AI Sd DG-a Sulphidic? stT./intenselV siderite-onkerite altd. silty limest.

v.heovy; soonav lerlure: inert to 011 Hel

ZG 116 09 S"'Jls AI Sd 'JG Str. sidertte olta/reoloced limest?~ v.heavy: inert to dil HC!

ZG III Og Sdl AI Ad OG Weakly siderttic dol·siltlte

ZG 118 Og Sis (\In) Cc 2 Somoles: (1) irreg. Bn DG Cole·siHite & G cole-futile-silme

(2) LG StylOlitic colc·lutite. ~r. Cc IJn

ZG 119 Og Sis

ZG 120 Og sr,
ZG 121 Og Sis

ZG 122 Og 51,

ZG 123 Og 5"")ls AI Sd GG Str. altd. siderttie -deeomoosed IImestone/siltlte: 'I.heavv

ZG 12a Og Sis OG.G Irreg. Bn OG calc-sMite & G calc-lui"ITe (2-tone): StylOlitic.

ZG 125 Oa Sis cG Calc-Iutite: minor stylolites

ZG 126 Oa Sis Vn Cc G-OG Crre. Calc-sittlte & obund. clear calcite-white dolomite') Vn

ZG 127 Og Sis G C~e. Colc-siltite; minor oOTches of arenite

ZG l2a Og Sis

ZG 129 Og Sis 'In Cc '_G Colc-Iutite & Crse clear calcite-white dolomite? vein

ZG 130 Og Sis G Calc--arenite & Crse clear calcite-white dolomite') vein

ZG 13 I Oa Sis 'In Cc ',G Calc-Iutite; minor white Cc vein

ZG 132 Og Sis We.Vn Cc G Calc-Iutite; crse calcite Vn

ZG 133 Og 5" AI,OS') Sd DC Str.-intense siderite altd. porous/spongy ex·limest.;v.heavy

ZG 134 Og 51, G Nodular-stylolitic Calc-Iutite

ZG 135 Og Sis 'In Cc lG Grainv calc·lutite-sittite, stylolitic: Ir white ccleite vein

ZG 136 Og 51, (Vn) c:: G .Calc--arenite. porous: minor-obund. shell rossil fra~s.

ZG 137 Og S!S We,Vn Cc DG Cale-siHite

ZG 13a Og 51, an. (We) 1- Calc-Iutite: weak bonding/algaf.-mot laminations?-~

IG 139 Og Sis We,Vn Cc OG-G Cherty calc-siHite

ZG 14Q Og SL.s-d1 0/'Je),Vn' Cc OG-G Cherty colc--dollutite-sittite

ZG 141 Oa Sis 'In Cc G-DG Colc·sittite

ZG la2 Og SiS (Vn) Cc G V.f.g.calc"Orenite

ZG 143 Og 5" (Vn) Cc G-DG F_·m.a.calc-orenite

ZG 144 Og " ('In) Cc lG Grainy co!c-lutlTe; stYlOlitic

ZG 1"-\ Og sr, 'In Cc G Cale-sitttte & colounesscoleite Vn

ZG 146 Og Ssf.-SS ('in) Cc OG Graahitic siitite-arenite; tr. ?fossil frog.; ;r. colauness Cc Vn

ZG "7 Og Sls/ss' 'N. 1 Gaiitie? sondst grovel

ZG Ida Og sr, Vo c:: e.G Ccle-silttte-lutite

ZG \a9 Og 5rs? AI.Vu Sd !.3 Ankerite aitd. OolitiC limest./grainst.; :nert to dil HCl

ZG 150 Og SiS? ~I 5d ~ Mod. ankerite altered/replaced Oolitic limestone

ZG 151 Og Sis? "J 3d 3 Mod. ankerite altered/replaced Oolitic limestone

ZG 152 Cg? S,,; .-J,I? ,:; Hererolithic m.g. Sandst: weakly naematitie; heovy

ZG 153 Og 5"Jjs AJ Sd c;..; Hoemahtic str. pelVosive ankerrte artd/reolaced rock

(?Oolihc unit), with found voids !illed with c~e. onkertte

ZG 15<1 Og Ssi/is AI Sd ::;YG Pervasive on~ertte altd. sMite; Inert to dil Hel

IG 155 Og Sst/Is ., SO CG Pervasive ankerite oitd. siNtte: Inert to rjil HC!; minor Vu

ZG 156 Og $dr-Is DG.G Irreg. Bn OG dol-cale-silhte & G ccie-Iutite (2-~one)

ZG i57 Cg 5dl :_8 Dof.-Iutite
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ZG 158 09 Sis G Colc·lurite (stylolitic, nodu!ar) & DG siltite whLs::ls/motrix

ZG 150 OQ Sis ;'/n) C:C G CQlc-lu~i~e '..vitt"l OG stylolite bonds

ZG 160 Og Sis '3n,Vn ~- G·LG 80nced m,g cOlc-arenite. stvloii~ic~-

ZG l61 Og SiS DG COIC-s:ltite

ZG 162 Og Sis G Colc-:utite

ZG 163 00 Sis G Calc-Iutite

ZG i64 Og Sis 'In Cc G Porous calc-siitite

ZG 165 Og Sis G Colc-iuiile-slitire

ZG 166 00 Sis CG Calc·lutite. stylOlitic: minor white c::Jlcite soats

ZG 167 OQ Sis Mo OG.G DG Colc-dol-satite & G caic-siltrl'e-Iulite (2-lone)

ZG 168 Og SiS Vn ~- G Calc-siltite. obundanr calcile veining/crackle veininq

ZG i6Q Og 51s IZG 170 Og Sis"~ We.AI 1.8 very We ankerite oitd? !imest.

ZG 171 Og Sis-dO AI Sd L8 Ankerite arId. Oolitic oroinst. & sDongv/porous Gird rock

ZG 172 09 SIs-e!I? AI Sd l8-G SIr. onkerrre-siderite citd./reolaced ?ex-Oolitic'J grainstone

ZG 173 Og Sis? Iss AI Sd LB-G Ankerite altd. arenite?: heavy

ZG i7i! Og Sis? Iss " 3d LB·8 Str. Siderite-ankerite Mooded m.g. arenite

ZG 175 Og Sls?lss AI 3d 3G Str. ?siderite-onkertte aitd.Jreolaced ???Oolitic grainstone

ZG 176 Og Sis

ZG 177 Og Sis? AI ~d LB-G V.Str. slderite-ankerita ottd. ~>oongy rock?

ZG 178 Og SiS? ;I 3d !..3-G V.Str siderite-ankerite ottd. s:::or,gy Oolitic rock?

ZG 179 Og? Sss \,Ve 1<-8 Hoematitic sondstone ')gravel

ZG ISO 0 Sss G Fg. Quartzite

ZG 181 ') Sss ,lG Porous. f.g.

ZG 182 ? Sss LG-l8 Sst with mud matrix

ZG 183 Og Sdl AI 3d L3 Mod. Oltd.(Onkeritic?) Oolitic limestone

ZG 184 Og Sdl? AI ~c G Oolitic Ls/g'stone; oorous. tlreccia1ed. str.Oitd.(ankeritlc'))

ZG 185 Og Sis? ,.:1.1 Sd G8 Soongy, str. Ank. oltd./reolaced limestone, ex-grainsrone')

ZG 186 Og Sis AI? OG Carbonaceous. oort decomposed. weakly altd.?

ZG 187 Og Sis LG calc.grainsi"one with IUfrtic matrix

ZG 188 Og Sis

ZG 189 Og Sis AI Sd LG-L8 "Oolitic grainstone; sIr. onkerite altd./reploced·

No raachon to dll HCI (10%)

ZG 190 Og SIS AI 3d LG-L.3 ?OOlitic grainstone: str. ankerite oltd/reoloced;

No reaction to dil Hel (10'%)

ZG 191 Og SCI AI 3d LG-i.3 ?Oolitic groil'\Stone~str. an\(ehre ottd./reoloced:

ZG 192 Og Sdl AI.8x 3d LG-LB Soln? brecciated OOlitic Is: str.oitd. with mangy motrix

No reaction to dil HCI (lQ%,); an\(eritic-{siderttic in matrix?)

ZG 193 Og Ssd AJ Sd W·l8 Bone/cream soorite/an\(erite roc\(

ZG 194 Og SIS
ZG 195 Og SIs? AI.Vu Sd DG-il ?sidermc weok-ffi'. artereo iimestone: porous-spongy-

ZG 196 Og SO? AI Sd G-i..B Grainstone. heavY. porous, wea\(-str. altered
.

ZG 197 Og S;d AI Sd CG-l8 AnKerite recrystamseo Soarite: str. aitered

ZG 198 09 Sis G Calc-grainstone wrth broc\(en fossil h'agmenrs

ZG 199 Og SCI We LG-W AnkerttlC-aoomitic lirnest./groinSt. and tutite: weak'banded

ZG 200 Og SCI We.AI? lG Oolitic grainstone: ?wea\(ly aitered

ZG 201 Og SCI AI 3d I.G Dolomitic Oolitic limestone: VW90\(tv ottereQlan:<eritic

ZG 202 Og SO G Calc-Grenrte/reef-rock; colonlcl corOllite and brocT',iopad

tossil frooments. minor ?oolites

ZG 203 Og Sdl? We,(AI) Sd LG Oolitic limestone: weaklY aJtd.: no reoctjon to dil Hel (10%)

ZG 2()4 09 Sdl (A~ 3d G OOlitic -dol arenite: weo\(·mQd. cttd./cn\(eritic

ZG 205 Og SCI AI.We 3d,Si L3-G3 Lutrte7. ortered!?anlo:aritic: 'Nea\(ly Silicified: heavy

ZG 207 Og Sis CG.G G colc-Iutrte with DG COIC-lunte bands

ZG 210 Og Sis G Crse. g. calc-arenite/groinstone

ZG 213 Og Sis Mo.(AI) DG-G Dol-sittite: weakly ottered?

ZG 214 Og 5_ (\In) Co G-"A Crse.g. colc-arenite/Qroinstone and calc-siltite

ZG 216 Og SO 3 Cclc-siltite: ;ossil bands (brachiooods & ')c:)rol fragments)

ZG 21 70g $dO AJ 3d :;3 Oolitic limeSl'one; mod. an\(eme alm'/reokJcemenr: heaw:

No reaction to dil HCt(lO%)

ZG 218 Og Sdl? :; Grainstone: mod. silicified & ?on\(eritic Icttdered.

ZG 219 Og S. Mo :G C.:lrbonoceous/graohitic calc,slttite
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ZG I 220 Og &1 DG Carboncceous siltstone

ZG 1221 Og SCI AI Sd I_G·a ?Oolitic ool-groinstone; pervasive Ankerrre reolacement

ZG 1222 Og Sdl M Sd ~G-a "JOolitic dol-grainstone, pervasive Ankerite reolacement

ZG 223 Og Sdn AI Sd :..3 Ankerite [eolaced rock?, heovv

ZG 224 Og Sdl? AI Sd.Si .~ Crse,g. grainstone. onguiar.::JOOrly std ;are oolites.

ankrite altered?, weakly siliciried

ZG 226 Og Sis eG Carbonaceous ccic-sitttte

ZG 227 Og Sis I DG(LG) Carbonaceous ccic-siltrte-Iutite. lesser LG lutite patches

ZG 228 Og Sdi?
,

AI.Os Sd.P'1 '1//8 Cream + lesser pink. str. aitd. grainsTone: minor Os P'I,
ZG 220 Og 551 'In Si.Qtz CG Silicified siltstone. minor Qtz. veins

ZG 230 Og Sci " Sa ,~ Oolrt"ic limestone. weak-mod. c!td. cream "ankeritic mcrr;x.'..'v

No reecrion to dil HCI (10%)

ZG 231 Og SCI'? AI Sd D&-G Slt.lintense sideritic altered racle with porches at cream

ankerite: v.heovv. 'Jminerolised

ZG 232 Og SIS ~G-a Grainstone. recrvstolised/onkerite oitd .. no reacr eil HCi

ZG 2JJ Og Sss/ls? Vu CG Decarbonated? f.g. arenite; oorous. vughv

ZG 2J4 Og Sss DG CarbonaceouS/kerogenous t.g.arenite

ZG 2JS Og Sdl? AI Sd D8 SIr, ottd. sfderitised rOCl(; vheovv.

ZG 236 Og &1 Ma DGa foliated siltstone. cherty in-port. ?sideritic. heavy

ZG 237 Og Ssl eGa ?carbonaceous part-decomoosed ?sidentic-?iimestoneiSsI

No reocnon to Oil HCI (10'%) I
IG 23B Og SIS 3x L~ ~ Calc·\ul\te. stylOlitic. local soln/auto brecc:otion=~

ZG 230 Og SIS DG OG Calc-siltite. minor ootches of LG colc-siltite

ZG 240 Og SIS Vn Cc G-LG Colc-Iutite. minor siltite-orenite. minor ~oarv c!ear CGlcite v ....,

ZG 24' Og srs LG Calc-Iutite

ZG 242 Og Sis (Yn) Cc ,~

Calc-Iunte"=
ZG 24.0 Og SIS CG Calc-sittite. lesser G laminared colc-siltite banos

ZG 245 Og Sis G Coic-siitite-ilitite, minor OG whiSps

ZG 246 Og SI, G Calc-siltite-Iunte. minor OG whisos

ZG 247 Og SIS OG.G Whisoy-txmded calc-siltite

ZG 248 09 Sis ~r.By; Cc DG-N Do\-\u\'ite. minor f(fBx: with c-:J\crte ~i\\

ZG 240 09 Sis Ma G-CG Calc·lutite-sittite. minor stvloiiles

ZG 250 Og '" Me DG Colc·lutite-siltlte

ZG 252 Og SIS LG Reef-roc\(/coloniol corolite. minor white calcite cemenr

ZG 25J Og Sis DG Grooi"litic calc-lutite-sHtrte. minor sMolites

ZG 254 09 51, 8, DGG irreg. mixed/bonded-weak brecciated grainy calc-siltite

ZG 255 Cg Sis LG Colc-Iutitec minor stylolite

ZG 256 Og SIS/55 DG r·m.g.Sss./decornonatea arenite; porous. corbonaceous

ZG 257 00 Sdl AI 3d G-DG Dol-siitite. minor coral? tragmenrS". bioturb.. weak-mod

peNOSive vt. on\o:e<rtiC citeratiOn: rninordctomitelonkelrte
. lined (?sOddle dolomite) vughs ond veins

ZG 258 Og . So (Vn) Co JG Calc-Iutite. carbonaceous. part-decomoosed: ~r. Cc Vn

ZG 259 Og Sis Ma We :JG Colc-sittite

ZG 260 Og Sis 0<; CoIC-$lttite. str. cortXlnaceous: lesser GCclC·siltite--lutite

ZG 26) Og Sis DG Caroonaceous calc-slltite-Iutite. part decomposed

ZG 262 ? S,. W-LG Sandy quartzite

ZG 26J Og 51,

ZG 26.d ? Ss.s-sl :_G C1ayev sandstone &. mudstone

ZG 265 Og Sdt? Al? , Oolitic limesi'. wrttl cream om:eritlc morm (wk·moQ. ~ltd?;

I No reacTion to dil Hel (10'%)

ZG 266 Og $dl? We ~ Oolrtic limest. With cream onketitic matrix: (wl(·mod. clrd")

No reaction to dil HCI (1 re:.)

ZG 267 Og Sdl 3 Oolitic limest with cream onkeritic marrtx (mad. oltd?)

Minor saddle dol/ank. !ined Vu & Vn: Inert 1'0 dil HCI (10%)

ZG 268 Og Sis 'In Sd ~ Calc-Iulite: minor cream ankente veins

ZG 2690g SIS We '_G-8 Calc-lutite

ZG 27DOg sr, Vn Cc 3 Cotc-Iutite-siifits; minor Cc vein

ZG 27 100 Sis Fr.Vn Oc G ColC-lutite-sitt1te

ZG 2720g SIS

ZG 27JOg Sis Vn Ce/Sd ~ CClc-siltlte-t.g.-arenite minor cream cnk/Cc Vn

ZG 27400 sr, ~ Calc -slltlte-t g. -arenite
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ZG 275 Cg Sis Fe LG Calc-Iutite

ZG 276 '7 '" LG sandstone with mud marrix

ZG 277 Cg Sdl? aX,Ai.(Os) 5d.Py :"3 MOd. onkerite Oltd.Jreolaced OOlitiC limesr InerT to dil HCl

ZG 278 ') '" LG-8 Fg sandy quartzite

ZG 279 ? ",-,I (AI'?; DG CI'5S siltitg-f.g. orenrl'e

ZG 280 Cg S"
ZG 281 Co Sis (Vn) Co loG-G ColC-lutite witn white calcite oellets/grains; minor calc. 'In

ZG 281 Cg Sis G Crse. colc-grainsrone & minor sittite: minor 198. colonial

corallrte trogments I
ZG 282 Cg Sis 'In Cc G Coic·lutrte; tr colcrte veins

ZG 283 00 Sis , We.Vn Cc/Sc: LG CoIC-,lutrte: minor Cc/ankeCTte veins,
ZG 284 Og Sis

ZG 285 cg Sis-di Mo DG Calc -collutite

ZG 286 Og Sis

IG 187 Og Sis 0Ne) G Cclc-Iuti!e

ZG 288 Og Sis

ZG 289 Og Sis 3x..Vn Cc G Grainy calc-Iutrte: minor Cc veins

ZG 290 Og Sdl? 8x,Vn Sd? G Weal,anon dolomitiC lutite: l":'1inor cream "ankerite veins

ZG 291 Og $Is-al 8x..Vn Cc- DG Silicified dol-ColC siltite/chertv arenite: graphitic

ZG 292 Og SIS DG Corncnoceous calc-siltite

ZG 293 Cg SWI OG Calc/dol-sittite: C.:::IrbonaCeous/kerogenous

ZG 294 Og Sis OG Carbonaceous calc-sillite

ZG 295 Og Sis DG CortJonoceous celc/dol-simte

ZG 296 Og Sdl Me.COs) ?v OG C~a. g. graphitic do!-siltite

ZG 297 ? '" (Os) ?v DG Porous arenite: corbonaceous

ZG 298 Og Sdl? AI.(Os) Sd.Py DG V.tgsandv textured siltite: pervasive cream ankerite aitn,:

ZG 299 Og So G-OG F,g-m.g. colc-arenite

ZG JOO Og Sdl D.G Oo!-sittite-Iutite: pcCTIy decomoosed

ZG .301 Og SIS M.DG-G Calc·siltite-Iutite

ZG 202 Og SI, DG GroQhftic/corbonoceous sittite

ZG 30J Cq Sis CG.lG DG c~eg. colc-sittite: lesser LG crse,q. siitite-faarenite

ZG 304 Og SIS

ZG 305 Og SIS DG Crseg. colc-Slltite; minor patches of f.g. calc-arenite

ZG 306 Og SIS

ZG 307 Og Sdl Os-Vs DG-N Ool-siltite-Ivtite: carbonaceous/keroqenous

ZG 308 Og Sdl Ma DG Dol-sittrte with rounded potch of G dol-Siltite (2-tone)

ZG 309 Og '" G Heterolithic granulorlV.crse. cOlc-grainsfone; poorly std.

ZG 310 Og SIS G Calc-qroinsTone: minor shell (gostroood?) fragments: lesser

coIC-siltite-luTite. -

ZG 311 Og Sls

ZG 312 Og ",-,I Ds,AI Pv.5i DG Cherty heterolithic arenite-siltite: STr.sillcified: crse Py patch

ZG 313 Og SI, Bx..Vn 'Cc M.G-LG Calc-sittite: Bx: minor-abundanr crse.cotouness calcite Vn.

ZG 31' Og Sls/dl"_ AI.Vn Sd '.G-L8 Siltite-arenite/spoftte; moo oervoSNe ankeritic citn.: minor

bOne ankertte/dolamite lined voidS (sedate dOlOmite')) & lin

ZG 315 Og Sls/dl? Mo.Ds.(AI?) ?v,Sd G SittiTe;weakv.f.pervasive ?ankertte alteration

ZG 316 Og Sts/dl? DG Carbonaceous sittite: siliCified-mod onketite-{sidertte?) attn

ZG 317 Og Sls/dt? ~1.Vy Sd G Soortte: mod oervasive sandY textured onkertte: minor

slickenside surfaces & vughS

ZG 318 Og SIS G Calc-sittite: minor styIolte

ZG 319 Og

ZG 320 Og Sls? We "
Lutite

ZG 321 Og So? We -; Lutite

ZG 322 00 Sts./dl? ,~I.Vu.(Os) ?y G MOO.oltd. siltite-arenlte: pervasiVe cream ankerite aitn.

ZG 323 Og Sdl-ls Vn 3d '_S DaI-calC-lutite; str.sty!OliTiC: minor ankerite veins

ZG 32. Og SIS ,'v1.G ColC·lume, sivlolitic

ZG 325 Oa SO Mo G

ZG 326 Og Sdl MO -; Dol-slltite

ZG 327 Og Sls G Cole-bioclastic bOunostone &: calc-Slltite: poorly SOrTed;

fOSSIl fragments incluoe t1rachipads and corallites

ZG 328 Og '" -; V.f.g. sandstone: minor white streaks/bands; bed Clio Sdeg

ZG 32Q Og Sss-si Mo S v f. 9 .sandstone-siltStone
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ZG 330 Og Sis/dl? '-'0 G !Wsak aH'd. siltite: pervasive t,g, ankerite alteration

ZG 331 Og Sis/dl? Mo.Vu G IWeok altd siltite: pervasive Ig. ankerHe alteration.

ZG 332 Og Sis G-LG \j.crse. Dorcus bioclastic grainstone

ZG 333 Og SI; Mo M.G Colc-siltite: abundant 'Jreei"/shell irogmenrs: slumo deposit

ZG 334 Og 551? ;, Carbonaceous/kerogenous Ivtite/'>decomoosea limesrone

ZG 335 Og Sss/ls AI.Vn,Vu Sd.Si G-LG Weak-mod a/td. arenite: pervasrve onkerite: weak silicn'led

minor ankerite-atz veins/crackling & scddle dolomite I

ankeritic lined voids; inert to dil. HO (iO%)

ZG 336 Og Sss-sl DG-G V.r.g.arenite/siltite; decorbonated?

ZG 337 Og SIS lG.G Irreg, mixed colc-slltite--arenrte; slump? deoosit

ZG 338 09 Sis Ma.Vn c: G-DG Cclc-siitrte; tr white colcite vein

ZG 339 Og SI, I)" Co G-DG Calc-siltlte-arenrte: intense Cc-ankerite veinea

ZG 340 Og SlS-dl DG.G DG calc-dol siltite; lesser roundea patches 01 G calc-siltite

ZG 341 00 S" '/n ~- DG Colc·siltite; inrensely bioturbated: tr Cc Vn~-

ZG 342 Og Sis Mo DG-G Colc-siltrte; bloturb:Jted. fossiliferrous

ZG 343 Og Sis LG Deeply sivlolitic calc-Iutite: minor calcite filled voids/holes

ZG 344 00 "" '-'0 G Weakly colomitic sittlte

ZG 345 00 Sdl Mo G Weok/non dolomiiic-siltite

ZG 346 Og Sis ,:05) Py LG F.g. calc-arenite

ZG 347 Og 51,

ZG J<l8 Og Sis? -~I Sd DG.8 DG decomoosed Iimes;-,? heavy: 8 intenseiv ~itd/sideritic

Cherty rOCk; inert to dil. HCI

ZG 349 Cg Sdi/ls? AI. (Os) Pv lK-B ?Grainstone; reolaced bv ankerit3?

ZG 350 00 Sdt/ls? AI 3d a-G Sh". siderite-ankertte replaced/altered ?GrQinstane

ZG 351 Og Sdl AI.Bx Sd DG Weak-rnadaltd. dol-siitite; weak Bx: pervasive fg.ankerite

ZG 352 Og Sls-dl Fr,(AI?) G weakly attd? calc-dol sittite

ZG 353 Og 5dl G v.crse.--aronuior dol-arenite: POolv std.: abund. Qtz. groins

ZG 354 Og Sss/dl? A:; above (non-dolomrric); siliciified

ZG 355 Og Sss/dl? As above

ZG 356 Og SsJ G Siitite; clayev in-part (v.poor return)

ZG 357 Og SO, We limonrtic ferruginous Fe-stone

ZG 358 Og Sis

ZG 359 Og SIS

lG 360 Og Sis

ZG 361 Og Sis

ZG 362 00 SIS

ZG 363 Og SIS

ZG 364 Og SIS

ZG 365 Og Sis

ZG 366 ? Sss LG Quartzite

ZG 367 ? Sss.Ovq vU LG Qo..Jartzite

ZG 368 SOx '/u W CISe ankertte

ZG 369 Og: Sis AI BG AnkerttiC oolitiC limestone/grainstone

ZG 370 Og Ssl/ss LG silty auart7ite

ZG 371 Og S" AI.Fs.Ds Sd.Py Ul Pervasive ankerite-pyrite attd oolitic Iimesrone/grainstone

ZG 372 Og S" AI LG weaktv altered oolitic limestone/grainstone

ZG 373 00 Sis-di DG weakly calcareous/dolOmitic siltite. grcphitic

ZG 374 Og Sdl A!.Vn.iJs Sd.PV G Mod. sidertte-onkertte ottered aol-sitttte-rg. dol-arenite

ZG 375 Og Sis G-DG SMolitic-peliOidal calc~utite

ZG 376 Og Sis G calc-Iutite

ZG 377 Og Sis G cdc-Iutita

ZG 378 00 SIs-<j1 N Carbonaceous calc-dol siltite

ZG 379 Og Sdl 'In Cc N CarbOnoceous cleaved aoi-lutite

ZG 380 Og S'
ZG 381 00 S" M.G-DG Pelloidal? calc·!utite

ZG 382 Og So G-DG CarbOnaceous calc~utite

ZG 383 Og $I> DG Ccrbonaceous calc-Iulite

ZG 3/lA 00 Ssl-dl N.(G) 98'1. N kerOQenous Ssl-dol-siltite; 2% G doHuTite

ZG 385 Og $sh.Ls-S1 Vn Cc DG.G Gtaphitic Ssh-sl: G dolomitic silty solitary corailites

ZG 386 Og Sis 'in Cc G Calc·sittite. minor pelloids; minor vein calcite

ZG 387 Og OvC,(Sls) QG.w 9Q% coarse calcite: 1% DG calc-slttite

Page 10
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APPENDIX 7

Amdel XRD mineralogical studies and ore-type classification



Dear Michael,

Yours sincerely,

SAMPLES SUBMITTED FOR QUANTITATIVE XRD EXAMINATION

TELEPHONE: 480 /866

FAX: (03) 484 [Ji$

28th March 1994

AC~ 000 057 125

303 97
P. O. BOX 8093

eRA EXPLORAnON PTY. LIMITED NORTHLAND CENTRE ]072

The CRAE DPO number for this job is 77663.

Thankyou for your help.

If necessary, please analyse for carbonate in addition to the whole-rock silicate analysis.

Previous XRD work (see your report G52/94) has identified sphalerite and fraipontite as the
main Zn minerals. Other work (optical microscopy) suggests a Zn-Fe-Mn carbonate may be
present in some samples. To assist with quantifying the XRD results I have enclosed some
microprobe analyses of sphalerite and fraipontite from the same prospect.

Also enclosed are analytical results for the sample pulps. Samples were assayed by AAS (aqua
regia-perchloric acid digest) for Ag-Cu-Pb-Zn-Fe-Mn. Over-range samples were subsequently
redetermined by AAS (aqua regia-perchloric acid-hydroflouric acid digest). Samples exceeding
1% Zn were analysed for S by leco furnace.

ROBERT PARKINSON
(Principal Geologist - Tasmania)

Please find enclosed 20 sample pulps that I would like examined by quantitative XRD (method
XRD6). As discussed in our phone-call of 28/3/94, the aim is to identify the mineralogy of the
samples, and specifically to determine the percentages (if possible) of the Zn-bearing phases.

CNIT I, ,J BELL STREET. PRESTON. VICTORJA J071, ACSTRALL'

Mt M. Till,
Amde] Limited,
31 Flemington St,
FREWVILLE S.A. 5063
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~--,- ------------

QuA...,-rl\ fl\TlV<;£

X.~ (T'I\E.1'\""o'C> X.R"U 6 )

LJ:?P',?!
......lyf.~~ ....

Work Required

(for CRAE laboratory only):

Complete on District.. CIS & File copies only

Sample location plan artached

Sample ledger anached

o
o

Copy or

Autilonsed by

.........c.Mt:: ....?~o.-::l .....
* Rerum residues to:

Samoies desoatcheci per .. .8.,,;>.,:,>>;.:rr f1~;' .

'?lE.I:::'61;;... l)erE.\<..«I \oJE.

'N\'->E.R.'-I<-c&'{ 0'/

.... WITH THE INVOICE

A.C ...... 000 057 '25

Head Office: 55 Collins SueeL Melboume. Vic.

DESPATCH ADVlCE. PACKING SUP & ORDER

Samples I
I I Qtc :

eRA EXPLO~~,?s~PIT. LIMITED *" DPO No.7 7663
3 0 319A~>DRESSEE COpy

C"f5o
bS'\
Cob:::'

?-'J..9 I
'2.00 [
2.44

Start No.

/

IMPORTANT - Each sample type must be en[ered separately with me foHowing clearly shown:
1. Appropriate sample type. 4. Preassay tteatment,
2. Assay methods. 5. Any special assay requirements,
3-. Laboratory method codes. 6. Elements/minerals to be determined.

Cost code(s) .

QUOTE DPO NUMBER ON ALL REPORTS AND INVOICE.

If'':'60",.~.~.~~...~TRE. .. \Jl<.,.O()J'l.., ..

.... Attn ......B:c?e,t:,P;CV8~t<,\~~ ..

2 __ _ ~.~::-._ "' .

Attn <;..\ll',.\~ t'8'1.L,>i\,fQ:> .

3. PO Box 3709. Manuka ACT 2603 Ausrralia
Attention, CRAE lniorrnation Systems

COPIES OF THE RESULTS REPORT TO BE FORWARDED Aciciresseci. ..~,.,:> ....."0.\.~.t:.L., .S\L,.L...

TO CRA EXPLORATION PTY LIMITED AT:

.... From CRAE olfice at . ~ ...f~:T<:l"':>... \J\ L

........ Date ?,SbI'14
* To Laboratorv 8.r:0YE,1", .
* Lab. addres" ::?.\. F"L,.§.~I.,:l."'r9.S1 ~T........... . .

...............................f~"""'~ ~.f\ ..~p .
')..0.... No. of samples: _... . .

31'58 0 0,"+

o~?,

O~<.,

041 I
0,3
o~

1.'2.0
22..'2,

33%
341

43l
44'5

Lt4l

U<Olt

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

'.
I
I
I

I===""'E~~;=""-"'""".,=;==,,;,,".",.",.s""o"",""x'"'a...'"""-''''.......,.,..,....''''''Ig''''':s:o",.;a...'''....-'",...l¢..=''''''....'''_''''''.....,."""...,..........,.=_..".,=='.........0"'_."'....'.0"".'""'"....."'...14__..: .../C"'RA"'~..I.....,,-
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..........,.....,..--~.~.,-- -.-----,,~."----

11.994
4.961

12.425
11.526
59.094

100

3.

16,674
1.883

12.239
10,467
58.736
99.999

10.942
3.191

13.114
12.956
59.796
99.999

- --,- --~

10.107
1.287

14.847
13.069
60,69

100

14,975
2.376

12.774
10.79

59,085
100

-
15.476

1.79
12.544
11.135
59OS6

100.001

Table 2. Microprobe analyses of Zn-aluminosilicate

(wt%)
zn
Fe

51
Al

o (calc)
Total

(wt%)
Zn
Fe

51
Al

o (calc)
Total

3753497 (-500+212um)

."""'\f-!t-C-.LU.' _). '- LI.. lU;:, I II "",,,c,",,,L '-'I.' .J , .e.-.:.,,;, Vl.J. <..I.":'

fraipontLte. The results of XRD analysis su!;gest thac structurally it is intermediate
between fraipontite, baumite, and alumimall lizardite which are all members of the
kaolinLte-serpentine grouo. For the purposes of reporting, this phase will continue
to be re ferred to as a Zn-aluminosilicate. The Zn-aluminosilicate occurs as
discrete grains in all size fractions and (Lne grained Zn-aluminosilicate is present in
agglomerates. A number of grains of Zn-aluminosilicace were analysed by
microprobe at the Unlversity of Melboume. These grams show a range of
compositions from 1O.lwt% Zn to 16.7wt% Zn with an average Zn content of
around 13wt% (Table 2). F T

con loins up 10
16wt% In

I
I
I
I
I
I

•
I

••
I

Table 3. IYlicroprobe analyses of sphalerite

3753497 (-500+212um)

(wt%)
Zn 67.789 67.176 65.388 67.186 66.712

Fe 0.071 0.017 0.836 0.073 0.077

Mn 0.019 0 0 0 0

5 32.825 32.823 32.189 32.319 32.124

Total 100.704 100.016 98.413 99.578 98.913

(wt%)
Zn 66.625 67.032 66.54 67.475
Fe 0.071 OOSi 0.178 0.066
Mn 0,003 0 0 0.001
5 31,977 31.967 31,997 31.89

Total 98.676 99.05 98.715 99,432

-1!,c".;'~C~;~.~~~'~~"';t"~W'~O"-".:g>i;'~'¢'"'J."~~'i,.';G"~~~i,~~~*~",~;o~;i<.;'~#",,~~~s.":01#>''i~.i'''::''

.. --"--'-, ,-.---- ,p . p. - • "--'Results'of lrucroprobeanaIyslsatthe -University of'---

Melbourne indicate that the average Fe content of the sphalerite is <I wt% (Table
3).I

I
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ANALYTICAL RESULTS FOR SAMPLES SUBMITIED FOR QUANTITATIVE XRD
......--- -------- ._------ -- -------_... ,--------------

IDPO 77663 -_.. - ------

~~PNO
-

Cu ppm Pb ppm Zn ppm Ag ppm Fe% Mn ppm S%
3758004 28i 600 103000 1 3.43 24 9.40

- 9320~
-------_ ..._-------_ ..- ---

3758028 41 2300 2 1.48 131 4.60
3758036 2623, 24100 71900' 69' 12.30! 18291 3.50

- -_ ..• ------- --- - ----

88003758041 82 700 72300! 2 21.10' 0.83
3758073' 16, 700 60900 -1 3.90 58 7.70

3758080,
- -

19 1500! 97800 1 18.10 9600 2.95
3758220! 7 62 42200 -1 16.20 1125 16.30
3758228 5 4000 55300 4 12.80 5500; 2.40
3758338 43 800 134000 1 1.50 1200 13.90
3758341 5 131 23300 -1 27.80 10500 1.05
3758431 28! 1000' 418001 1 34.40 13700 1.70
3758445, 16i 1800' 135000, 1 1.03 727 9.55
3758447' 14 700i 108000' 1 22.30 5800 6.70_..

3758464 83 17200' 88600 5 6.13, 33i 9.65_. - ------

31100'3753650 81 3000 -1 1.41 97 2.8
-

21.2'3753659, 26 819 842001 -1 5600 7.6
3753663; 41 38 1510001 - 1 34.3, 20300 0.23
3908229: -5 522 167000' -5 26.57 61000, 0.65

----- ----- ----_ .._----------- - ----- ------_ .._-
3908230 74' 20000 298000 7 15.33 71281 15.6
39082441 479 95000 200000: 46' 4.19' -151 4.8

/
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AL\1DEL REPORT G838800G/94

QUANTITATIVE MINERALOGY OF 20 SAlVIPLES



The results contained in this report relate only to the samplers) submitted for testing.
Amdel Ltd accepts no responsibilities for the representivity of the samplers) submitted.

29 April 1994

(08) 372 2883
(08) 379 6623
AA82520

Telephone
Facsimile
Telex

PO Bux 338 Torrensville SA 5031

CRAE Information Systems
CRA Exploration Pry Limited
PO Box 3709
MAJ."iUKA ACf 2603

Michael Till

29 March 1994

Quantitative determination of mineralogy

20 pulps

OPO 77663

3758004-464, 375650-663, 3908229-244

Amdcl Limited
Mineral Services Laboratory
31 Flemington Street
Frewville SA 5063
AUSTRALIA

Mr Craig Hayward
CRA Exploration Pty Limited
PO Box 8093
NORTHlAND CENTRE VIC 3072
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Manager, Mineral Services Laboratory

Investigation and Report by:
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MATERIAL:

REPORT G838800G/94
OUANTITATIVE MINERALOGY OF 20 SAMPLES

SAMPLE IDENTIFICATION:

Mr Robert Parkinson
CRA Exploration Pry Limited
PO Box 8093
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2. PROCEDURE

1. INTRODUCTION

OUANTITATIVE MINERALOGY OF 20 SAMPLES

(b) All Pb was allocated to galena.

29 April 1994Amdel Report G838800G/94

(g) A siderite composition was calculated from the analysis results of 375663. Quartz
was the only other mineral detected. The siderite composition (Sid A in Table
1) was used for ali other samples except for those labelled under Siderite B
below.

(f) A chlorite composition of 26% ZnO, 21% Alp), 29% Si02, 9% FeO and 2%
MgO was calculated from the analysis results of 3908244 (after subtraction of the
other minerals and assuming ali S is present in galena and sphalerite).

(e) For samples in which sphalerite was the only Zn-bearing mineral, ali Zn was
allocated to sphalerite, and residual S to pyrite. The sphalerite composition used
was 68% Zn, 32% S.

(c) All MgO was allocated to dolomite (ignoring minor MgO in other minerals).

(a) All K10 was allocated to muscovite (assuming 10% K10).

(d) Residual CaO was allocated to calcite.

The samples were analysed by X-ray diffraction for detection of the crystalline phases,
and analysed by ICP for major elements. The mineral contents were calculated using
stoichiometric compositions (except where indicated) using the assay results according
to the following sequence:

Sample pulps were received from Mr R Parkinson of CRA Exploration Pty Limited,
Preston, with a request for quantitative determination of their mineralogies. Base metal
analyses (see Appendix A) and microprobe analyses were also provided. Of particular
interest is the Zn-bearing minerals.
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2

(I) Residual SiOz was allocated to quartz.

(m) The Zn distribution was calculated using the above compositions. Zn in Siderite
A and Siderite B was combined.

(i) for sample 3758028 the kaolinite content was estimated to be no more than 2%
(by comparison of XRD peak height with 3758036).

(k) for sample 3758464 the sphalerite, pyrite and chlorite and kaolinite contents were
calculated using a computer-based tnixing program using Zn, S, Fe and AlzO J•

37

35

39

31

34

36

29 April 1994

2

0.7

10.33

Calculated Com position (Wt %)

40

15 4S 2

10 53 3

3 54 2

4 57 2

22 40 7

20

ZnO FeO MnO MgO CaO Residual---------------------------

3908229

3758228 (average of two)

3758341

3758431

3758041

375663 and 9 other samples

Siderite B

Siderite A

Sample

Amdel Report G838800G/94

U) for samples with pyrite, sphalerite and siderite (but no chlorite) the contents of
these minerals were calculated using a computer-based mixing program. using the
fe, Zn and S' assays. This was not successful for the samples given under Siderite
B in Section (g) above. This was partially due to siderite having a different
composition to Siderite A. To get around this impasse, the pyrite and sphalerite
contents were arbitrarily considered to be in a 1:1 ratio and the S distributed
accordingly. The siderite compositions for these samples were subsequently
calculated from the residual oxides.

(h) for samples where kaolinite or chlorite was the only AI-bearing mineral (except
muscovite) residual Al20 J was allocated to these minerals. In several samples the
presence of which of kaolinite or chlorite was present could not be determined.
In these samples the siderite content is high and the chlorite/kaolinite content
low.
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3. RESULTS

The chemical analysis results are given overleaf. The calculated mineralogies (Wt %)
are given in Table 1 and the residual oxides and LOT remaining after the calculations are
given in Table 2.

Note that although the mineral contents and residual oxides are quoted to one unit or
0.01 for convenience. such a degree of accuracy is not implied; this is because the
calculated values are dependent on the assumptions given in the 'Procedure' section and,
if the assumed mineral compositions differ from the actual mineral compositions. the
calculated values will differ from the true values.

The alumino-silicate mineral in 3908244 has been named a chlorite because it has a very
similar XRD pattern to that recorded for a ferroan clinochlore (JCPDS No 16-362)
except that the even-order basal peaks are very strong and the odd-order basal peaks are
very weak. This may be due to the presence of a heavy element (e.g., Zn). The siderite
minerals have an XRD pattern identical to siderite. This is surprising as some shift of
the XRD peaks toward the ZnC01 XRD pattern would be expected. Sample 3758338
is unusual in that two carbonates are present. neither with an XRD pattern identical to
siderite. Amorphous phases are probably present in samples with low totals and high
residual Lor (e.g. sample 3758004). Sample 3908230 has a high total due to the assays
summing to more than 100%.
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TABLE ': CALCULATED MI~ERALOGY A~D IN DISTRI6UfrON OF 20 SAMPLES
====================================================== ==============================~===================~=== =======

I
.Sarr,::JLe MineraLogy,,,t%

Galena Sphalerite Pyrite MuscoviteKaolinite ChLorite Quartz Dolomite Calcite Sid A Sid 8 Total

I
I
I
I
I
I

3758004 0.07 15 9 9
3758028 0.27 13 1 24
3758036 3.03 3 4 20
3758041 0.08 1 1 6
3758073 0.08 9 9 12
3758080 0.17 2 4 16
3758220 0.07 4 28 7
3758228 0.46 3 3 1
3758338 0.09 13 18 29
3758341 0.02 1 1
3758431 0.12 2 2 7
3758445 0.21 19 7 2
3758447 0.08 5 10 17
3758464 1.99 13 10 34
3753650 0.35 4 3 11

3753659 0.09 3 12 5
3753663 0.00
3908229 0.06 1 1
3908230 2.31 30 11 8
3908244 10.97 10 12

2
2

2
8

18

3

10
11

5 1

0

6
19

60

22
39
20 12
24 8
47
18 7
13 15
3 52
4
1 30
3 3

17 19
2 3

18
37 9
11 24

5
2 4

"5

6
2

17
5

5
9

5
33

51
9

3

5
47

38
93

32

56

26

66
79

86

54
83

103

'DO
77

99
96

100
86

100
100
68
93
88
75

103
98
99

114

98

I SarrpLe Zn Oistribution,%

Sphalerite Chlorite Siderite

====================================================================================================================

I
I
I
I
I
I
I
I
I
I

3758004 100

3758028 91

/ 3758036 26
/ 3758041 9

3758073 100

3758080 16

3758220 65

3758228 34

3758338 68
3758341 35
3758431 33

3758445 94

3758447 29
3758464 100

3753650 93

3753659 27

3753663
3908229 3
3908230 69

3908244 35

10

29
28

7

1

8
13

62

8
74
91

84
36
37

3
64
67

5
71

73
100
89
18
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TABLE 2: RESIDUAL OXIDES/LOI REMAI~ING AFTER CAlCULATION OF MINERAlOG~

=~==================================================== =====================================================

3758004 0.26 9.7 '0.5
3758028 0.59 4.0
3758036 0.48 0.1 -0.7
3758041 0.17 0.1
3758073 0.35 1.2 0.5
3758080 0.37 1.4
3758220 0.16 -0.2
3758228 0.12
3758338 0.78 0.1
3758341 0.03 0.7
3758431 0.24
3758445 0.1 2.4
3758447 0.46 -0.6
3758464 1.04 2.0
3753650 0.35 0.1 0.2
3753659 0.14 '0.3
3753663 0.06 1.2
3908229 0.07
3908230 0.38 ·1.6
3908244 0.89 0.3

0.2 0.04
0.1 0.10

-0.3 0.08
0.02

, .5 0.06
'0.3 0.07
'0.1 0.03

<0.01

0.7 0.09
1.4 <0.01
0.3 <0.01

<0.01
-0.5 0.04
0.4 O. "

0.06
-0.4 0.02

<0.01

<0.01

0.03
0.03

I
I
I
I
I
I

SarrpLe Ti02 AI203 Fe203- MnO MgO

0.3
0.6

0.4
-0.2
-0.1
'0.2
0.3

'0.1
0.7

-0.1
0.1

-0.1

0.5

CaO Na20 K20

0.1

0.3
0.2

p205

0.05
0.35
0.15
0.12
0.01
0.12
0.03
0.06
0.28
0.13
0.28
0.26
0.37
0.31
0.08
0.11
0.08
0.11
0.12
0.16

lOI

42.4
14.1
'0.2
2.3

26.4
0.7

15.4
'4.9
20.3
'0.5
3.1

34.9
11.5
13.9
25.5
2.1

·1.7
3.2
6.8
5.2

Total

52.5
19.9
'0.5
2.6

30.5
2.2

15.2
·4.9
22.5
1.8
3.9

37.6
11.2
18.4
26.3

1.5
0.0
3.5
6.2
6.6

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

/

===========================================================================================================
* Total Fe as Fe203



Si02 25.7 16.8 5.60 23.0 0.98
Ti02 0.37 0.16 0.12 0.78 0.03
A1203 7.60 3.00 2.06 15.2 0.68
Fe203 25.5 23.0 17.9 14.9 40.1
MnO 1. 35 0.16 0.81 0.17 1. 34
).(90 1. 64 3.32 11. 3 0.70 6.60
CaO 2.44 14.4 18.4 0.69 10.6
Ha20 0.07 0.03 <0.01 0.09 <0.01
K20 1. 59 0.67 0.11 2.94 0.08
P205 0.12 0.03 0.06 0.28 0.13
Lor 22.7 34.1 30.8 25.1 33.6

Si02 25.6 50.4 29.6 27.3 52.1
Ti02 0.26 0.59 0.48 0.17 0.35
A1203 13 .1 14.1 8.35 2.82 5.80
Fe203 5.25 2.78 17.6 30.6 6.60
MnO <0.01 0.02 0.25 1.23 <0.01
MgO 0.25 0.66 2.72 1. 79 0.41
CaO 0.17 0.19 7.10 3.58 1. 50
Ha20 0.04 0.10 0.08 0.02 0.06
K20 0.88 2.40 1. 96 0.63 1.19
P205 0.05 0.35 0.15 0.12 0.01
":'01 42.8 17.0 20.9 24.2 26.9

3758080 3758220 3758228 3758338 3758341

3758004 3758028 3758036 3758041 3758073

Page II
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Results in percentages

Report 4AD0767

Total Fe as Fe203

NATA Certificate

Analysis code IC 4
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Si02 13.4 5.30 3.66 20.5 27.8
Ti02 0.14 0.06 0.07 0.38 0.89
A1203 2.16 1. 20 1. 30 7.25 17.3
Fe203 25.2 41. 6 38.9 21.6 6.05
MuO 0.73 2.58 6.25 0.89 <0.01
MgO 5.15 0.34 0.85 1. 00 1. 35
CaO 12.1 0.89 1. 78 0.32 <0.01
Na20 0.02 <0.01 <0.01 0.03 0.03
no 0.54 0.25 0.21 0.83 1.17
P205 0.11 0.08 0.11 0.12 0.16
LOI 30.7 30.9 31.8 21.2 14.6

Si02 7.55 17.6 13.8 38.1 43.9
Ti02 0.24 0.10 0.46 1. 04 0.35
A1203 3.86 3.14 10.2 17.4 6.60
Fe203 51.3 6.45 27.7 8.55 2.10
MnO 1. 74 0.10 0.77 <0.01 0.01
MgO 0.76 4.10 0.56 0.66 2.06
CaO 1. 36 6.10 0.76 0.35 5.70
Na20 <0.01 <0.01 0.04 0.11 0.06
K20 0.65 0.20 1. 66 3.42 1.14
'205 0.28 0.26 0.37 0.31 0.08

LOI 29.2 45.8 31.3 16.8 33.5

3758659 3758663 3908229 3908230 3908244

Page 12

Results in percentages

Report AC 4AD0767

3758431 3758445 3758447 3758464 3758650

Total Fe as Fe203

Analysis code IC 4

NATA Certificate
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3758028: 41' 2300' 93200: 2' 1.48: 1311 4.60

APPENDIX A

ANALYTICAL RESULTS FOR SAMPLES SUBMITTED FOR QUANTITATIVE XRD
~::-"':.=~=-c.c~~-=;-'--'-'-'--"-''----''-''----='---~'---~=-C'---~~-===---~---._.--

OPO 776631F-"'--'--'-"'=---··------------------·-----------
I-=----·---c----c--------·~-----~--___c::-:c--__,_;_-~--_=

SAMPNO Cu ppm: Pb ppm: Zn ppm: Ag ppm, Fe'l, , Mn ppm, S%
3758004: 28: 600: 1030001 1 3.43: 241 9.40

29 Apnl 1994

37582281 5: 40001 553001 4' 12.80: 5500: 2.40
37583381 431 800: 1-:::3~4-=-00-=-0=-·'----,"'--'-',"'.-=-5-=-0I--~'-=-2-=-00-=-'---1 3.90

.. -
37583411 5! _~~I 23300: -1 27.801 10500: 1.05
3758431' 281 1000' __ -::4..:'-1.::.8.::.0"-01'---__'---', 34.401 13700: 1.70
37584451 161 18001 1350001 1 i 1.031 7271 9.55

39082291 -51 5221 167000: -51 26.571 610001 0.65

390823 0 I 7 4: 20 00012,:.,,9:-::8:-::0,-,:0,-,:0+-1__--:-':7c-·_---.:.1"'5.:.::.3:.:3+1_---'7...:1'-"2:-.:8"-:__ 15 .6
3908244\ 4791 950001 2000001 461 4.191 -151 4.8

37584471 '4i J_0_OJ. 1080001 _...!.l ~:30_'_ 5800_1_. 6.70
37584641 831172001886001 51 6.131 331 9_.6~

37536501 811 30001 311001 -1 1.41: 97, 2.8
37536591 ---261---8191 842001 -I' 21.21 56001 7.6
37536631 41 381 1510001 -11 34.31 203001 0.23

1

37580361 2623124100: 719001 691 12.301 18291 3.50
37580411 82: 700: 723001 2' 21.101 88001 0.83---'-=-=----=---- _..:--:...-:-:.'------==
37580731 161 700' .;6;-:0;-:9c.:0,:,0.,.!. -..:'-'~I__--:-:c3.:.::.9-.;:0c..1 -:~5c.:8.cl-- _~c7':J
37580801 191 15001 978001 ,. 18.10: 96001 2.95
37582201 71 62: 422001 -11 16.201 11251 16.30
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--------------------
Taple ,: Ore types and Zn distribution.,

Tobl, 1 ~,mm", 0' ". ''''~ M'~9'~"-J'""":'"d"''''~:"m,oo",::,,,,,,,~rom ",.-
ORE TYPE LITHOLOGY ~umber Zn% Fe% 5"10 Zn as Zn as

sphal other min

!

I

I

Calculated from XRD
z:n asl . in asr--·znas

sphal slderit~ cla~

I

IY£'~ , ~rficial c1ays".fld.dec().rrlflosed limestone ..
n'PE 2 siderite zone
n'PE 3 stratabound clays
n'PE 4 middle zone
n'PE 5 !upper ciolo~ite zone

,
3.26 4.6 5.3 100% 0% 92% 2% 5%126'

- 1;~I ... --r-- . •.. _.~ ------- .-- - -------- --_.-._.- ----------- --------- ----------- ---

4.29 21.7 3.5 24% 76% 29% 58% 12%
4.89 12.3 4.4 46% 54% 35% 0% 62%

4~1 5.58 5.7 2.3 38% 62% . - -
1.77 3.1 ! 4.8 '00% 0% - - -
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Grieves prospecl· Ole Iypes and In as sphalerite calculallOlls

GR'EVESPRO.".OT "c~, ,-----j---c-- - -.------~- - I -J-~r-- r -
~~=:~~a~:;~~~~~:Hs~~~_.. ---=l_------t--~-_t. .._____~-~~-t-------~---j·-----+-'-·---t-- -.---
~-:__ _ ==:l- . ~ _____=_ __-=---=1_____ ___ T~ ~~c~ll<lle--l~ ~_I~ _~~~~rit~. di~19~ !.n,?l% S ~i'5lJfll_OI ~ol% ~n·Pb-Fe. ~'

Q.~~~~~~;,~,=- ii:~~~~~ ,,'l -.-- ~~;;,,;.E,-:~..-:;.:t:;'~:c~1~t;o::': •.1.-~--;;;;; ..ooI{"'".-~ 10.";.';'"'' J.ulldan, '.e - . _
T s 4 __ ~911st 1.:!!~...@!!.9.0!~n~~ S~,~.131 ;r:!.-__=-_....@~I09~~~loq§~_!J1_?IO;" 1~@.!_0:1e.~al~119rl§I___ _ _

____-+'-''"=''-''5__ Io 01151 1-____ ------f------r--.------ ~~~--=-~~_~-~~~--------- __~_-~-~~= __ ----1---- f----.--
H)L"E--~D~~SAMPNO-_=flElDib- TrnUAEAlT/MIN-~CiJR·COMMENTs------__=== __=___=_________ _ O!~~~--- ,_~ ._. ;.~ ~_, ye% Mn __ ~/o ~~ [~ct .?~!'_S'! "~

~~-_t___;o_;;_;;/_____;;_;d__c;_;=d=-t__-+-__t=-t__------------T____;_;;/_____;;;;/_~=/___;=;;;r_-~--~;t__-,O+---'~--, -----
~~~__. ~Q _-----!.cQQ_.;!523~~ gf't. -'~_' lB3 ~. , ,_______ __4Q. 1Q._l_~QQ __~ 5 _~ 1~ 59

~---- =-~~~~-_~~.~-~~~~15~~~--=~~~~e_~=_-~y.__ -_~-_--Bi-~i~!?~~~dli~~~2~~~nj___ ---------- ~-_~j-- --%--H-±~~ ---~~~~! ~ ~'H ~~:~ ~-:j ~ ~i :':
ZG4D 8.0Q 9.60 3523449 C£}' 00 1.0 15 2500 12900 1 ~,~~ 34 ~-~ 't' 00
ZG51 SOOO 52:00 3SrnS6Ss --- VuAI Sd ---EiJ- Siderilealln----- 2.0 :2 26 iii'900

1
--- -1 26.92 9704+~ --2.,-:,.'.:.,·.. ---~B'~7

~q~1. ~ ~QQ_3~~ggr' __ I- . LOB ~ . 3,0 ~l! __~QQ ~~.§.OOO ~§ ~A§ __ !§.j 18.6 "
ZG54____ ' 8.00 ,10.00, 3523563 gg. " , _, _ LOE03 3.0 30 261 00 l~QQQQ __ 28 ~:§.~ 2~1 11 5
lG54-- - =-I~oo~:12;~~ __3~ili"~S1s~-=-w~---~~~-----~ __ '--- 3,0 14 11000 269000 ~~ 982 <'~ 153 21,6 5_3

~~! 12.00 __ 14-,-~_~~3565~ b ~__ 3,0 2lQ :J.!60Q 181000 41 <l6<l 2~1 605 !~I( 6,0

ZG54 14.00 16.00 3523566 Sis We CV LGD3 3,0 44 7700 56100 2 -_~f---2~ _~ 5,6 0_0
~~___ ___l~QQ -!§.OO _~523~§.? ~ ~~ .__~__~ Q3__" . ___~ ~Q 2.§.Q ,pOOQ -1 ?,~3 4l! 41 :2,3 0_9
ZG54,~ '_8;Q9 ~..cL~~ _..1.§235~~f9'.. .. ,__ . !!-___ 3.0 ..1~ 1~Q9 ~O:20Q ·1 ~~~~ _~! 2.6 1.0 00

~~__. 20.00 .._22.00 __~§23S6~~ _ .---I-------§.--------:-- _. , , , 3;'O .?9 2i!_!.i~9 _._-,-',1 I.~Q ~£ ?--ttJ. 1.5 00

~F-"~"':5"-,----------+I---7--':"':'~,,g'l__--':'-'."-~~"I-c__O;~:-";,,;=-~~,,:'1C;;,,=>Lc-,9..-.--+-.-:.-:.-:.-:.~c____-_t~=_L-K~+---------------~~--__-_.==~_-+----'+"-~:~=t_---,=-2'j:1_----'+~~~-~~"'~:t___:_:,,~-"-:~"'6=t·_-_'_j--__cic'_~8"'·~~'I__------:'-'-%:t_··-'-'2'-'·~-=-:I_---'±1r---~=-~
ZG55 6.00 8.00 3523580.~. .' D:i ~, .. _ .1J! ---.1_~ __~ __ J~~~ _~1 ?.:~ sq _
~~"1' __12.00~g-illJ583Sls--\!U~~~~--~. ======-__. . ---t----~:g------~I_--!~!-- 15300 ·1 31.5 89~!J 1.95 0_2 14
~g~~ __ .!~.g~ _!~g ~~?~~~~~ "='~~ __ ~_ . ~ ... , ._._____ 20 11 1551 11200 -1 --~fii §§QQ. 1.8 0.1 1_0
ZG .9l LK ------ . ~:__ ~_,'cO'.O_ _:_,_·=---1-5·_-_·.-_·-__"_'_-~i5000---- ~1 1654 2002_!i .. ..?:QQ __~.OO_~~~~~~. _ . ,___ __ , " .'__ . _
lG74 3.00 400 352:J682Ccv G 1_0 15 331 15000 -1 16.54 2Q~O~2t---;-et_--__c~t--

ZG74 4.Q.Q_~ 352368~~_ ___9._____ ___l.Q ~__ ~!..Q __!J40Q -,'-f- __ ~.2~ f.Q~ __ 15 --oQ-,661-~
ZG74 600 8 00 3523684~_ G !,:,Q_ ~~ __~ ?_~9_Q9 _ . __ !__L __ 1..g~? 1.95 20
fc374-~-==~~-~:00~~~~~23~~~_---- , g: . - '_.9 1~ ~~? l.~Q.QQI_ l' 1~_;!~ ~ ?,:!4 0.88 0 ?I ~ 4"
ZG74. 10_00. 1200.3523686~.. _ ___,G .. _ __.__ 10 28 840 39300! I Il.._§'~ ~_~;!_~ 295 _'_~'~I_ 26
ZG74 1200 14.00 3523687 CevS/5 G Minofsandv/s/ 2_0 170 2150 4-26001 5 18Al) 2615 2.55 ~~_~

~Q!!'.------f-------!~~ ~"~Q ~~§.~~-- ,,~ ----- .. Q._~_-¥.~ss;~_sandy. ISI.!.!!",.!..I1Qr..~_ _ ~,Q _11__ ~~Q __ J:0900I .I ~_~2;!' 1.z~J .1_,§ 0 4 ? 7
~~ . -----.!1.,9_Q _~QQ _~.§~;!~~§. f.~__ ___. !!3LO _., fLn~_.9..!.!~~~~~~.!,g_____ 1.5 20 236 34400: -1 ~:! i! §~_~ 3 ---- 2.9~·-- 0.5
ZG8~__~ __" 8.00 3523731~. -f----.-~- '~O-----30 3600--15-4001 ~ 4.87 105 7, 5: 0.0

~-_. 2.00,,__~-~523787~- --~--.-~-. -----,-------. ----_~-=__=-~-1=-~--~~ j~:-:-I~~r-.-- ~ 1~·~: -~J :~.~: ,~i ~_~
~~ .._ -1~~1~ ... ~~:~~~~-~---~=,: ~__~:- ~mpo-~I;-~fis· _ _ --.!.co l.?i -.?200 gJ.LQQL l !~Q~ ?~ 2.5 1 2 ;~ 00
ZG!~~.~__I-__~9 ~:.Qq .~58003~ , f-__ ._,_,_,OO 9.!i!!L ,_______ _ ~9 _90 _~§'99. _~__~lQQ 1 0_91 22 lJ_~l 1-21 00
lGI08 800 10.00 3758004 SIs LB decomoosed 1~ ~~ §,Q,Q 19~.Q00 1 3.43 24 9~i 10:J, 00
ro~- -~ "·-1200 - 375a~ ~.::=~- _~~-=~~__ "decomposedSI~~_=~- _~~ 2l) 2Q.Q ~?~.Q_Q 1 255 135 5_5! :l_JI 0 (j

~---~:QQ~--~!-58006~---- ~ ~~!@.9~~ __ ----;-___ _ \.9 ~ ~Q..Q 19.!99 0.96 212 '.21 , II 00
~£31oa 2~.00~~Q 375aOI4~_ ... QL__ les5erSls~~b_f!.rE'~-'-~~~I~~~!~_~9!.!_:":'~lfll~g _l:Q~. _~Q !??_9_Q 4_.?~ 120~ 0.57 0_31 14
lGl~_ :1000 :11,00 ~§.8015 515. ... Q> ~~~~~_calclle ~~~f)~ __ ?:Q 2 ?QQ !Q~g..Q -I 2.86 947 0l)9 03

1

' 07
ZG115 2.80 4.00 3758028~ ---------~---f__- __.!:2. 41 12Q2. _~~?.Q.Q__ ? !:~ '2! 4.5 7_8 15
~~5 4.00 6.00 __ 3758029~__. ~ . 1.0 65 4400 41600 J I.!!~ !!;! 2.25 J,... 0

1
:

1

,',',
ZGl15 6.00_~ 375803Q~-------.--..------~~----.,~----- 10-----72 3200!- -49~QQ ] 367 ~93 255 .•.
ZGI15!.DO----.!!LQ_Q~~!CW- .... ._.~ __ JessersandvSls ---- :~"-,'-05 ~71 ----,6702011----5J2~,20QoQ- 1 4_24 1427 2.5 1.9 1.1
Z0115 10.00 12.00 3758032 SIs mmorG-Bcklv 1 9:5:11---5300 09 0.6 4_6
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Grieves prospect· ore Iypes and In as Spl1alerile calculations

\

0.4
04
3 ,
4 3

'.6
2.'
3.',.,
"OJ
6.7
9.7
5 6
2.2

9c. 0
0.0
00
09
0.5
02

°5
00
00, ,
23
3.'

'4
7 9
o 0
0.0
00
00
0.0
o 0

-Q,Q
0.4
, 0

04

3,~

00
00
0.0
0.9
0.9

0'
, 3

o 6
42

'0
0.0
0.0
00

z~ (Spl '1-n-;:;olSP

-,

'-Mn

f
Ii -- 3.7-51 9-10[- 2.9 2.2'
3i 2.35[ 507; 1.55 I 1

24, 8.06. 2092 1,8 1 1
69 123: 1829 3,5 2.3

7' 7,25 i 620 ~ 16
41 -9jtj~ 2872 245 \.2

11 i 781 5500 2.8! 1.0
11 29.41 BRqO 1051 0,.

21 211) 8800 a'a*-' 04;

_?!i,.n! __ 602+-_ ! :-,'.'.' --.2, .. '7-i.:----t-m' mil iH! H
-I ~,~L 52/ ~:§§i X~
~I 1.7: '10~-- 5.47 7,3

-1 1 2,391 110 8,09 11,2
2! 2.~51 3?1! 0,91 05
~1! 2.231 4~1! 156 1.3
-~L_~:~,~l__. .~~1 175 1.3

,~: 1~9.;.···1 '~~.I ~:~ ~:~
-1~ 406 498, 5 I 3.4

I! 324 5341 195 1.7
is,s! 3581 1,9 Q.5
2~7T-----6000· 1.35 0.3

139i 2987 2,5 1,5
18,1

1
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Grieves pl05pecl - ore types and Zn as $pha!eriJe caJClJ!alions
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Grieves prospect· ore I,.pes and Zn as Sphale1ile calculations
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~+- ,f-,;~~' l;~~r
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;;::.5 8 46 11600
25 13 54 17000
25 7 140 16700
25 10 1 113 11900
20 5: 72 15700
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i:Gl~Qi4.00 i§()Q ~!5f:144~ (;<:;y B lesser R(h~~mili<::! ooliti,:= ~IS
fQ.181 l~g __~.OO 3758456 Q<::Y., ~ eealy _
~G181 ~.OO §.()O -- ~7. 5.~.45.7 Coy - --1

1

---- m
~G181 I 1?00 14.00 ~!?~~§l Ccy iffi

~Gl~1 I 14.00 16.00 ~!~8~6? gcy :03
ZG181 16.00 18.00 ~7?~~63 Ccy :~
~§1_6'__,----!~ 20.00 3758464 Cc~ I _ ,IvIDGLB .__~__

ZG182~00 6.00 3758471 Get1' 8 p~~y
lG18.2 600 8.00 3758472 Ccy 8 p~~ly. lesser "Iq~composed-?)~

ZGI82 8.00i 1000 3758473 Ccy B pei:lly. lesser N decomposed Sis
ZG182 1000! 1200 3758474 SIs 8 oolitic
iOI82 ~~.~ _ 3758475 ~__ .__ ~....__ B __~'~'~Ii~II£O- _
lGl83 2.501 6.00 ~?~~4!§ Ccy B PE!~~'I

?-G1I33 ~.OQ! ~:09 3758477 t:;c.y ffi
?GIB3 ~,CJI?; }Q,90 3758478 gcy ill
ZG183 10,001 12,001 ~?~~~!~ (;c,/ rn
ZG183 12.00 14.00, 3750480 Sis -I--- +6,,-__1~lar. le~8r GB clay. pilled
lG183 14.00 -is.00!-3758481 Sis •.- ..- B II<Jr.~~..I~r. 1.•.~~~rG.B ..<:;!~Y.. , pi!I£lQ
2G183 16:00 18.0613758482 Sis pogL ,~~()~~ry, ~~,,!Ity~ ..

;gi~~ ~~·~6 ~t~~ ~;~!~~~ ~= ~ I~;,i~~ -~ ~IClY' hon~Y~9rnbed
iG1~4 -2.00 4.00 ~?~~4~? C~y ~
ZG\84 4.()0 6.00 3758486 Ccy CG Ilesser lE:l pilted -?Is
2.G184 24.00 26.00 3758496 Sis Os Py 1M3 ,pilled oolilic Sis, lesser DG clay
ZG1~4 2600 28:00 3758.497 Sis I~ IPllted Oolili~ Sl~, ie~ser DG clay
ZG1B4 ?~.OO :}Q,C10 ~!~~498 Sis 1M! pill~ ~Iiti:s Sill, Il::'sser G clay
?Gl~4 ~9.09 32.00 ]7?~4':19 ~I~ jf>.9 pillOO. ()oliliS ?1~.I€!sser G clay
ZG184 3200 34.00 3758500 Sl9 'M..B pi~~~., le~s~r ~·Q<:Ii:ll'
lGl~4 ~~.QQ 360(1 375850' Sis 'MB f?i!!I§!~. les:>~r ~-G clay
IG184 36.00 38.00 3758502 Sis 'MfooG 1),?lili~

?Gl~4 ~~.90 39.06 ~7~~~Q~ Sis ;M/vG pi~~~ oolitic ?I~
IGI85 4.00'· 600 3758504 519 I'Nd~OmpOSI§!1
IG185 i~:OO!I(U)qj375S.506C~ N !

ZG185 10.06! -12.001 3758507 C,.;.., N
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Grieves prospect· ore lypes and In as SpniJftHile calculalions,
==---.=~=~==----r;c=;o--;=~~~,==c===-~~-·~~--~_·~-=:-;C:C~~~--~ ...~~ ..
ID..E ~ 'DTQ i:~-"P F!ElDlD jTI:XTl..J?E ALTlfv1IN iCDLCILfl ;ial"vN!=NTS Ore lype!eu Fb In Ag

1G-l-~? -54.00t---5~r--i758529s,s- 1------ M3 ------T;;~h r~d q~J?~b~I~~ tOS§:ili'i-,'lesser MDG-W clay - 2:0:' 10' 73 10600
?:gl~~ ?~:_9Q 60.091 ~75853 ; Sis AI §d LB ~<?n~ycr'IITIb.~~, with rdel 'lIz pebbles. lesser DG clay ~,q! 11: ?6 13500 -1
ZG2?~ 6.00 8 00 3908532 Cc~ I MlDB 301 ~9i 3~99 2190() 2
?q~~ ~ __ qg lQ 0 91 ~90~.53~Cc)'~ Fa __ ~ f!~~!j,?(;_liI~~.J~i_nC!.rf~!~~gl_s_t 3.01 ?§i 510 15900 1
ZG228 __~:oo ~I 39085~~ CcySls-i~ G .Plastic clays Minor 'er!~g~____ _ i6! 25 365 2450o___ 1

1
ZG230 8:00 10,00 ~~085!59 (:"c:y (}I.ffi PI~~.I.!£: ~!~y~ Tor---:31---- 1§QQ 15500, -11'
ZG230 19,00 12.20 39085~O~I~9?Y lw~ L.G--99litic.Pv1ir1~r.cl~y ?,.05 "3 "°100 "'5'7,.. °0-°0

1
1 -I

ZG?~~ ~AQ ~09~~Q~7Q§~>'c:;g __ -1
~G?~ 12.9Q !~,QQ ~~go\'!?,q (;cy I' I~ I .~:6: }§ ?7Q.Q 31799 5,

ZG264 14.00~ _ 39087.!~~ . _I------__+-~ __ ~---" --------- -1'·-----3'.';ii.Oo.'-. ,2,0,-.:,--5~~600~0. ,10
0

'8Q.OoO· - -~z.L
~G254 _I !§.QQ ~~.qq ~~Q~71gG~Y ',m _ _ __ 29;
ZG265 4.99 §,QQ ~~Q~7~~g~ 00 i 1.0 13' 700 17100 -1 1

ZG265 l;?gg 14.00 ~~Q~7~8~y?ss 'ij3" I 3.0 22 1400 3\~00. ·Ii
ZG213 6.00 800 ~!:lOB755 Ccy 00 I' 10 41, 100 28~.o01 -I

~~?~~- ----~QQ:,--~ ~~~~~§ ~~-- -~, ,- ",' 00·.·· '.9~'.I' .2----'.'0.051 I, QO'6°0001 .,
ZG277 ?()Qi 400 ~~0~7l3:~ Ccy t>E _- I
ZG277 ~.OQ' 60Q ~~O~7fi4 CS)' />J3 1 0 30 397! 19600! -I
ZG277 6,00 8,00 3908165 Ccy NB 101 38 1 lOa 10700 1 -I

ZG2T8 g.aO ?OO ~~ci~7~7 9qyCg [B 10) 171 1037 10500 -1
g~__._~~_l~~?ll_ f9'..__ _.__ ~!:!!-- __._______________ __LJi~ __~!!_ ~?OO _ _!l§.Q..Q_ "I
ZG?7~ 4.{){) ~.OO ~~()~??2 Ccy B 1.0, 33 1600 13500 "I,
lG2l!Q 2.00 4.00 ~~0~775Ccy NOB \Oi, 15 103 10900 "I;

zq;!QQ QQQ ?oq ~~Q~~11 G0' ~_ 5Q. ?l 145\34QO! ",'1
20300 600 8.00 39088!4 Cc)' NB 5.0 14 I~QQ 10800
~?17 2.00 4.00 3906856 Sis :05 I~ ._.~. P,,~itiC_~"""___ 5.0; 25 3800 33200 !-,.I.
ZG346 6;()Q ~QO ;!§lQ§lql?~ 9J-~ B "-----,----- --l·QI -~ !§Q 1Qggo
ZG348 1000 12.00 3909073 SIs I N ~~~!?mp~~.~.§!~ ~.5 ?Q: 1~0 13600 -11

Z
Z

G
G,','88 ,',0 .. 0000'1· ""0°0° 33"OO'~00,',8 ;,~ Vc "'.' j.~... 1121~:~~r cart:lI=!n~!l:! ",einl;lO' gr;;lnlJl~r DG Sis 1.0 36 105 1 1?QQ "i I

. => ~ 1 LoU g~~n~l~r ~I~~t~.~q~mCl~5JX~ Pl'. minor r-.tG: Clay 2.DB: 6 S J 7!?Q.o ' I

!G348 ._~..1!:QQ;-~Q _390~~ ~_ ". ~__.J~ __ g~anular Sis with 30% massive Py J__.~Q ~_ __:!.~ _1.Z§QQ _ ·1;
ZG348 26.00' 28.00 3909081 SIs fly 103 Igr~lluliir~l~wi!~?~m.:l~~ivI§lPy ! 2.01 3: lS 25700 '~ii"
ZG348 2S.00! 30.00 3909082 Sis fly P3 Igranular Sis with39% mas,sive Py. lesser G',',' clay 2o! 9; \ 28 S8000 -1
ZG348 30 :00' 31.00 3909083 Sis F1' Il3 'igr~n:ul~rS<:l~~·~tiillO!~i-lh 2% PY, le5ser MG-vi clay 2 0; I ~!I !~~I 34490 - I
ZG349 -4:4-01 -6'60 3909084515 He twO<: 9!?~IIC~f~.rnl~()rcfay ~5i 8

r
211 J5400 ·1

ZG350 4.501 6.00 3909086 SIS _~-._+Sd"'_~-+L~Y"'_--.-~------.---.-- -----·-1 -- 2,':.°
5
. __ 2

5
5.- ---286·6i.13.1.~"65.. 'oOo.Qo·· _. __~l_

ZG~@ §.QQ - 8.QO - ~~9~9ij7 ::?I::> - AI &lH~ "ffi iAt~f!!r~l! 9l?~~'C (:~r~9~!!~~ .. .. .. -I
ZG350 8.00 10.00 3909088 Slsc:eY AI Sd LY...B AIl~r~Q oolitic c~r~()~<:lt~ 25 7 16~~11 69500 ·1
~Q~l 4.6Q ~:~O ~~g96~~§~ - rva . Il3 Q~~lllJlarf~r~Cln,!l~ ?Ol 4! 30 671001 ·1

ZG3~ ~QQ 1Q:90 ~~9~Q~.~ ~y . . .~ Qrfl,!y :.°01
,
2

0
7

1 1,,0
6
'85 6

4
"5'0°0°'

ZG352 1()·QO 19,00 ~~Q~Q~~ C<:y§.~ Fe B N1L~.r !~r~~9l::~r~Q.nill~. .,
ZG~52 12.00 14.00 3909096 c:cySls F~ B t.1i!'1Qr l~rr.1,l9 ~ilrtl0n~!~ 3.0 24: 147 55 I DO
ZG352 14.00 lB.OO 3909097SlsQ;y FeWe ~ Ferrugcarbonall:! 3D 12 1 999 112700
ZG~~? 1§._{)_{) 1~.{).() ~~Q~g~~Cc'l ~~ 30: 401 1281 40500
ZG3~? 1~,()Q ?Q,QQ .;!~Q~9~~ ~St' ~ f'1~!I~ l::1~y 3.01 261 84 t 15800
Zq352 20..00, 22,00 3909100 SlsCcy ~ ~~@. G.~~nl!l~r~~~~~~~ ~.Ol 35' \563 ... 5800

ZZ· GG· 33),"1, "j,·.·9.
o
- °0:1; 2,-·6---".Q

O
iJ
o

',~9,j09,- ',.9
0

,1 ~s·',·~.-·~'t,· Vn. ~DG·-~LJv·G. §~~~Il:!r ~~r!J9~~~e 3,- ·.°01 " 8' 6,0,',', 0'?500DO:
.. . "'"'" . Vn . ~~~~~~ ~~r~9!'~!~ :grE:!~n ~!.:iy .

?-()=!~? 1.__ . ~§,.QQ ~~.:99 ~~Q ~j Q~ ~I~~y Vn DQ~-V ,§~~n~I~~~r_~()~al~ +. Q!~~n clay 3.0 2 0 88 1 1 16q 9
ZG352 28.00 28JO 3909104 SlsCcy Vn ~G~Y 'q~~nul~l::~r!?9t:Jill!!! gr~en SI.:iY 30 12 547 103QQ

m~ i!~~ IU~i num g;~ . I~ ~ I~l~:~;~t~t· ~~:~ ~ H ,HI :m iml
Page 5

25.6 &<100 1 3
27.7 S500 1 7
10.S, 28 14.7
943 125,' 08,
'-~,?'__ 140' 14.6'--.----, -6-88

1

-

I ::; 3~~~1 568'

\87 2011 3.2
6.6 927' 2.12

1-831 104' 0.86
i 1~1----- 24'6'--0""53'
3391 284 <1.22
7191 1811 517

251 43 558:
1.31' 454, \58,

1.9 28~ 3.59
3.73 52 ')67
3.29 85 4 95
2.24 715' 158

,I,§Q.. .~?: J_:_~~'

6:.261 1378i 4.0<1
4.16·1 52', 526',

7.4 31: ~.361
\.7 1021 2.31 1

1.79 ??L-.22!!
249 411 3;

3.7 47! 47
2 431' 29

13.02 \ 598 9.65

1441 .?~9. __,-!.Qc~
2404 7-100 4.3'
29.051 8000' 15.9,
24.~~'1 11000 3.1

!?'??i 2126' 027,
4.15 2087' 0.7<1
135 ---sool ~-ili

642 8341 3.1
16.78 7400! 064
4JB 27 7.5
59 24 10

4.98 37 8.6
5.7 59122

274 60 345
1 IJ J8 , 5
2.98 242 165
103 344 0.43
, .37' 373 031
2.37 1 858 0.46

1251 49B 031
1133 236 12

12.01 -96~D8.1! 13,.. 6,-j:
7.581~1

o , , 0
a , , 2
<:' 2 0.0
, 6 00

?~- o 0
.0 os
'2 0.0
36 0.0

"
.,

_.Q.~ o 9
o 1 '0
, .7 o 0
3 2 0.0

" 0.0, , 0·9, , 0.0
< 0 0.0, , 00
o 9 O. ,, 3 Cl,.1, 3 0.', , 0.0

3 o 0, , o 0

~:l~_ 0.0
I.O! 00,., 00,
" 0.0, 7 0.0

.!~ Q:Q
a , '8, , .,
a 7 '.8
a , ,.4

l:_l I Q,9.
°, '5
3 0 3. ,
o , 6.4
:;0 o a
6 2 00
5 5 o 0

3 o 0
:\9 a ,
\ .0 00, ,.,

W0< o ,
03 \0 0
03 0.9 WOJ DB
14 0.0 i'-?
2.4' 0.0 ,.....
1. 21 0.0

~
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Grielles prospect - Ore TypeS and Zn as Sphalerile calculalions

\

o 0
00
o 0
, 5
, 7

3 ,
9 ,

150
12.2
00

, 3
2 7

j 1

J9
o 5
o 2
o ,
o ,
D. ,
2.5:

1132 0 :)

10.0 1.15
2.~ 19 2
0.6 0.6
0.2 1,0
0,8 2.1
3,5 2.0
6.7 QJ]

\7,41" 00
7,sl 14

2.61 Ql?
6.4 1 4,2

_~.~I.__...~
o 6 l. ~

0,1 1.9
02 1'1
o 4 2, I

OG __9..8
GO 39
0.9 08
1.2 06
0'1 19
7.0 0,0
o 1 12
3.3 5.0
3.8 1.:1,"

12.4 7.0
16 00
1.6 0.0
1,8 0.0
2.1 0.0
1 7 00
3,2 00

'HC<£=.,------,"~"_".".~r.D"T"O:----;,"SAM:;.::_?;;;""'''_c-'''F1''ELD='Dc-'TEXT==URE;;;Cr.A::.~'OT7.I.~"''_J:;N'b"~"'.,'.C;",,"_.. _"',;;:~",;;-.;;-."',"...."5'-.--------- ------~_-~-"~c:r~--~"'3y3JPc:.. :,',:T,"e:u-.-',-".'rl;;Pb~:-.;-::-,:-:""':---1 A"',=---F",,:;;,"'.--IMo=- -·--1",,---:.--~Z-'-IS-P)-Z-'-' --Oleo-Sp

ZGiS7-- -!--"6',700cl--"6c,70o"O· ---'-'O-.!-,-)e C-q--- ~ I~ .- '~~~~r fin(j gr~rlLJI,!~ s;s----- -------" -- _ -'\02001-- -1 ----\'i:-51 1 ---15-5-0+-6.6'5 1 10 ---0-0
?G357 _?~.Qg ?~,Q91 ~~()~!~19cy Py I~ ~!))n.PIPY sal 14200' 3 12,22 2252 ' 97 ,." 0 0
ZG357 ~~.90 ~Q:QOI ~~Q§li~?C~y fY lfU3 !ra~ePy 1861 56100' 8 1599: 921 14.5 56 00
~G357 ??Qo ~~.90 ~~Q~1~40:y 'ci3-tJ, iesser(oc~ifa9~ ~_:9i 469 3500 2~~9Q 6: 14.64: 423 6.15 Ie. I I
lG357 _ .. __~QQ __ 55.80 3909195Cc'[ ~- ~-_._~iba;;-d-oned,~~J!g~_ _ .~:Q ~,~ 5200 ~Q.~.Q.Q_ 11 ~99~; ?~~ 8.85 15ql2
ZG368 2.00 4.00 H~~~~9C(;I'--- iDB+N .sandy ~ cO!r~oni3.ceous clay~ 1 0 394

1
4600 26700 10 1,24 40 2.5 2 7 00

~?3§~ ~:Q9 ~.QQ ~~~;\I;I~1 Cey iLB ! 10 751 11900 104000 19 2,29 32 59 9,3 1 1
ZG-?~ ~:QQ 1;I,9Q ~~!:\~~~?9SY 1LB..l:lG t 10 26i! 45600 182000 16: 18,3 35 294
~G36~ ~.9Q !gqg ~~l:l3l:ll:l~Ce:f ~ lelasllc, smooth 10 1031 49600 205000 20' ~99 74 10.7

ZG368,__L-..!.-Q,Q0 ~.:lQ __3983.l:l.~~ Ccy51s _ ycFe __.,__ _ ro.G 1hel!@!!!.i~ _ ?:~ ~ I l.§.!illQ 1?§Q.QQ: 7 23, 7 ~7QQ: 3,9
ZG~?Q i ?§9 :4.,QQ ~~l:l~l:ll:l~Ccy Fe 8+BN carbonaceous 10i 19 76~ 121001 ·1 4,9 1801 1,7

'.ZG370 ,I 400 600 ~~l:l~l:l87 Gcy Fevq ILB 'errug ql!" Ilmonl1t;: .... elns 2.0; 25 507 11400; -1 11 I, ~400 1
lG370 6.00 B.OO ~~B~~BB Gcy51S I l:fl creamy sis all~r~? 2.01 10 I ~9 290001 - I 19,6! BBOO 3,7
ZG370 B.OO 100039B3889Ccy I B+N gfl!lybrn&smoothblacK 2.0 41 722553Qql 11 16.71 6200 7.8

lG370 ~Oir !.?~Q _l~l:l~~~Q ~~ _ i-.-- __ _ ~ ~ardf~.!?onaceo~Sh.!R.~-.- _ ._._ _ 1· --,2'-00'11- £i l._ ~~~~ _",_§Z~Q2 ~·~~l.- ~~~ 9.11
lG370 12.00,- 14.00 3983B91 Ccy i.'Fe La "",rrug ....eins " 21 1~1~ 17400(1 708' ~~5i -1".4."~'1
lG370 '20.i:i0! ??,QQ ~98389? Sis S:l 8+YG '~OlitiC ~Qf I 2? 1 4 9!~ 91800 -I 484

1 14~~'1 62 1

~G:370 ~~.9Q11 24.00
1

398389651s S:l B~YG !9QE!lc:C:;O~!pf::l~~i_~IY~i?liti~':=.?I~~if1 25 9 361 32600 -1 3251 1046 2:8

?G~7Q ?~.Q.Q 2~:9'Q: ~~~38~7 (cy M3 ! I ~.Q 18 1443 10l?Q9Q .';,..,__ ,,_i'260:'_'~':,:, ~~66""5';7-000~.,.'o.-000""r". ,,'ZG370 26.00 __ 28.o0! 3983B~~..__ i__ . I ._, G-tLB I __~.__~Q_.l..!l'~ ~190o__ .' . 14'21
ZG370 ?tl.QQ 3o,0.or

l

, 398,,389.9~IS,C,'Cy iF6"-'-~ ·'I'!9 ...·-~oj~-- --- --.----- 2.0 13 31B IBaDDI .f-isr-
i~~;i f~:~~ ~~:~~, ~~:i~~~~~CcY I ~ :~~ ~tr~~gly all~~~~? ~'~I ~~ 4~~ :~~~~: ::1 33~,-,t,:5,'1 ~.~I
lG371 ?9.00 22.003984018515 [F6 Sd [;.0--- spo~g)'<::O~ 20, 7 387 24800 -11 . \6409: 38
10371 24.oo,.~_j~8402Q~~ . __ ~ :~~ ~.C03 __ ,_ __~~. __.§~ ~~~ 13300 -1 733 2500 2.1
zaP! ?§.Oo 28,00 39~4021 51~Ccy ~ LYG+LB OOhtii:- ~Q~ 2,5 25: 2051 99000 3 1'5--:-6'1 q129 84
ZG371 2800 30,00 398Q022 sis Fe Sd l'tG oolihc C03 2,5 10' 568 16800 I 5.25 2103 24
ZG371 3000 3050398402351,; Fe Sd !lYG ,l'1ard oolitic C03 2.5 12 455 17200 I 7,53 2276 35
~G372 28'00 30'00 3984037 Sis !Fe Sd ioG.LYG 'oolilicC03 25 16 837 23200 I 26,6 10900 275
ZG3~~t-_3000 3:200 39840~SI.§I~ I~_ §2 ._ilVG+K Slr~~;'I:fallered,~~~~i!~_Slain~ 2.0 26 ~QQI 70000 I 18,1 J'i@] 143
ZG372 ~?OO ~~,Q9 3984039 Sis IFe ScI LVG+K 9()li~IS, alll;!r,,!~,hl2!mallle siained 25 7 871 1'2'800' -1 30,5 13400 18

lG374 0190 209 3984044 GgGcy l ~ 00 ~~?kly .:Ink~rilic 4.0! 11 36900 83000
1 IS 10,1 2809 4,2

~G314 2,094,003984045Sls I) ~Py 'rG ?~.f>y 1 4.0) 10 37400 1800001 5~ 201 6900 4.4
?G374 - 400 480 39BQ046SIsOwc f>ySd!:G ~lrQn91yall~r~~ 4 O~ 15 357QQ 1~~Qg91 6i 7.31' 2Q67 9.1

ZG~8~~._ .,Q.OO .-!c~O~~Q~~~Sls_ lie _ +--_ GOOB-tWK - .___ _ ~- -..i,·~o, -----,1·~5",':' --·2-·~5,',OoOo -----!'~5Q6Q.000i --- \1 o.-,-".rl,', I_,I.?,. 1.6
?G~~~ ?QQI 400 ~~~~IQ4 c:CY I ,~~itl;-'-- .. .. 101 ~:I 1.65
~G~~~ 4,00: 600 39~4105(;CY' ~ I 4.0, 28 11900 17700 4:

1 1.65~ 33 2.7'

lG~@~ ~.OO' !·~QI ~9~419§ ?!sCcy 'Ve Goo.oo . ",0
0
:1' ',', ,50

0
,00.00'. ;°

6
8.0
0
0
0

1 1.61 83 2,45!
?G3924.00 600, 39841/3 Ccy . ,2 0_92 12i 2.::1'
?G395 6.00 B.OO' 3984Jl~~C)' i Fe ce 401 19 17300 32000 2 2.01 15! 47

~G~~5 a.Oo 10.00' 398411-5<::qSIS I;ii~ i!'~ffi""':'.' II '",::,0:- 7~a6,~li ',':9:0: ',',',0000,' t 1.83 1?5 1
?G3~~ lQ.QQ 1~:9QI~~~~i!~ ¢CySi~ I..U ... I . 2 151 256
?Gl04 ~~9. lQf;i9 ~7?3!?~~ 9,:=)' I PoorR~ 13306! 2 122' 58: 1.5
?Gl04 10.60 12.25 ~7~~~~9Cey rG PoorRec 10! 781 3800 27300! ·1 122 91 2.55
2G1Q~ l?_?~ 14~? ~7~~13?9Ce'y l:G ?09rR~ 1,0 811 3000 31100 -1 141' 97 2,8
?G104 2730 2910 375365951s IAI ScI ;~ !,oorRoc 20 261 819 84200 -1 21.2 5600 76
lGl04 291'0 3150 3753660 Sis AI ScI IYB f'oorRoc 2,0 ql 510 53109, 1 377 3268 2,9
ZG1Q~~1:~Q ~?§9 j!536t}1 SIs AI ~ 1m !,oorR!JC: 20 91 163 36200, ·1 45; <1749 1,4
ZQ1Q~ ~?~Q 34.09 3753l?Ei? Sis AI ~_ 1m poorR.~ 20' 6 40 92100 -I 38 13800 0.39
lGI()4 I' ~~QQ ~?10 ~75366JSls AI S:l YB p~rRec 20: 41 38151000 -I 34.3 20300 0.23

~~;g: ~t;gi 3~:g! ~;~~~~: ~~v (I S:l 1m p~~ Roc ~:~i 3~: 93~~ 1~~~~~ ~;! ~\~I 152~~ ~.~;
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Grieves proJSp-=cl - ore lypes 6rld Zn as Sphalerite calculations

,

3 0 o 0
29 °0, J 00, , o 0
00: I Q9'0:--- , 7
0,0' u

°°1
, 9

0' , ,
0,1' _1 ~2
0.0' ,,
00 ,
o , ,
o 0 , 3

'0 Q,Q
02 , 0

0.4 , 2
00 , 6
o 0 , ,
o 0 3 9
4 9 , ,
05 16 2

19.6 10,2
14.0 , .5

" o 0
5 ;' 0'
2 8 00
o 0 "2 5 100

79 130
, 7 12 7
2 , 3 ,
O. , '0
0' ".Q,Q...---

,<
00 ,,
o , ,

°
09 ' 5
o , 2 ,

9. , 00

'6 0O
03 12
06 2 5
08 , 2
, .4 23 W, 6 09

0' ,., 0
15 06 C;,)
o 9 , .2

Mo , 23

°a
,.,

~3 , 2.'
f.....

rfO..E=~~-C!rflOA~=.=..._~_~_~D=T=O~-TSM1PNO===-'-F~IE=LD='D=~ITE<T=_===UAE=.= .. ""~~LT=I=M~'=N'!=OO=.'_O=_ ...~JA=TIC(M,£NT=.==.==..==S~-------~-~-'----=lo=,-e"-yP-'C!OJ==--'=Pb~-~-cz=,,-- -~'A'9---·-:F~---'M-" -- --"'-,----Zn -,S-PJZ-~ nol Sp

ZG105 ~.~9 4:-95~~6C:~ ----+- ------------r03~~--_------------------- -------;--- 1 a 30 I 500 30300' ·1, 2.43, 11 4.55

ZGID? i:~? ~:~9 ~?~3~§7~Ot - 1Q;3 ~~~ III10 26 3::300 287061 -I 1161 44 5.65

~~:~~ I ~.~~ ::~~ H~j:~~ ~~ AI .~ I~- ~~~- : ~ ~~: §~~~ ~~.~~~ :: i : ,:ij ~~ 1 ~I
£§!~ _ I 10.30 _.11-eo ,2-753673 ~~__ . ~ ..__ 03__ PWRoc ._________ _ 2 a 131 ?~~.iQ9 . r 3;__ '3-3-.~4;S -"'.'-6 Q,OO-.0

0
-,.,. _0

O
,. 9,'5, jl

~G1Q~ i l~,~Q '~:~Q 3?~~§7§gq!?I_~ ~ If'Qq~ 2 0---4 1---- _~1§~90 -I .. " .... .

~~:~~ :;:~~l :~:~~ j~~j~~j~' ~: ~ ~ I:~~ ~~ 4~1 11~ ~:~~~ :~, 5
4
._°,.,4"1 ,,133~.7,:QoO.60.·li 0

0
:.',1. 53',1

ZG10~ 1~:~5 16:90 375367951s AI Sj )'8 'pQ;RE;; 20 7 198 17BOO -I! " '"

lGI05 16.901 17.70 3753681 Sis ¢!- ,,_ &1 'l'B ipoC;;Roc i __ ~;'~".o~- "_~"!' _ 3'~313',1 ·..·'~!.'·9' °
0
°
01

,-- ,j 48.! 14000 __.1A :
lGl0~ "~W--i:~.~{)! ~?§~~8~ §!~,._.- AI Sj----- ~:rCll?rRec -.- -I 51.7 145001'- 0,12:

~Gl0~ !~,9QI ~Q,~9i ~?~~§~~ ~I~ AID~ Sd3a 'l'B if'QQrRec 459Q i~~OOI 4 284 ~8Q91 0?5,
lG105 28.90' 30.30, 3753701 Sis L.G 'OolPllc ?51 10: 1500 11900' -I 13 40§9

1

: 038
1GI05 39,25 40:45' 37~3717 Sis !eG :Poo~-Rec 2,0' 14: 800 13500

1

-1 11.B 31B5, 0.22

~~:~: ---lit~~ -1;~::~11 ~;~~~~,~~~~ ---i·------- fY.--·-·--!L---r·~2-~~~~··'8U!! 3,0 ' iij 2a~ -}~'i66 :~i 2~.iil_ 5~~i ~9;~i
ZGl06 !?~,?O '~Q,?9 ~7~7~42 9q ~ 3,0 \231 354q 16009' II! 12.3 30600! 19i
ZGl0~ 13B.l0 1~~.~0 ~!§7~~1 CcyCsg :VuBn AYB 3,0 255~1 5340 15700 5 5151: ~~lQi 0,016
2Gl~ ~~~~9 !~Q~9~!?7~52CcyC~ 'VuBn [l.Y~ Ii ~O 523 7380 \4300 1 :5) 507 43301 0.023
~Q.!QL 12395 125.00 _,;!!2Z999 §2!. __:A_I. .. _ E! ~__,S!!:£.n_~~~ltered ~ g:Q..__ ':5 "~ }~~Q~I' -5, 3434; 17710i 0,25
ZG107 125.00 127.90 3756000 SdIC~ :AI~1l Sd ,Q3Y ,t>.nkeritic breccia !rags in sandy clay ------,--.-- 2.0' 8 1520 60000 -:'51 l'ij41 -\~69i 777
ZG107 127.90 128.85 3908229 Sdl - :AI Sd !)ri s.lro~9IY ~nke~ite.--aite-red - - I 20! ·5: 522 1670001 ,5 2657 1 61000: 0.65
20107 128,85 131,10 ~998230Sd1Ccy IA.IBIl Sd :00'( Ankerlticbreccial~a9sinsandyclay ,I ?ol 74 1 2000q 298000 7 1533: 7\26 156
ZG107 131.io iiiia i908231 CcYI - -- ·00 - - - - 3.oi 74 9§~g 155000 6 3.78 239 897

Z0107~_.. 13iio _,,1~ _390j232 fEl'_.------+-. ._:OO__ _ ~ ,._.__. ._ _ ~.- ---33 -0°11.- 21 1250 _~.§.gQ -5 1.68 4? 2.71
ZOl07 1135.10 137JO 390l:\233Ccy 'm 23 13BOO 6'000 7 1.87 42 ,\.02
lGt07 137.10 13~.io 3~OB234Ccy 1m 3D' 27 1429 27500' 5 2.01 41 3.22
Z0107 14~.40 150.50 3908240Ccy GsBIlFe !I.tJ'Ff' Go~sanou5claybreccia 30! 216, 6350 14\00; -5 3927 2332 0135
ZGI07.15.4.55 158,801 J9(}92~~ Ccy ~ :S;ill~()I"1~(;.~~:> 130! .0134) 790001 1250001 30 4.3B 20 2
lG~~ _l§.6.§Qj58.!.QI_.3908~ii ~9'_, , ~ :Carbonaceous ~ ~___ L~.QI .!r~I ~500QII l.Q{J()OO _ ~§:~ 4.19, - !§, 4.8

ZG107 158,79 16~,80, ~908?45Ccy ~ 'Carbonaceous i 3
3
'.'.°0-.;1 2~.97.1 ",'3°0.

0
0.°0- 1 1~.',.oo"OO'OO". 30 2.85 IB; 3,28

ZG107 160.80 162:901 39q82~6Ccy [)."?N ]Carbon'OCeous .. oJ .j . ... 12 0.B5: 15 1,51
ZG209 109.50110.701 3908286CcySdl AIVl:I~~ Sd r.Gf :g~~Q~.~.~~~-u~(;I.~.-t:~r~.~.i~.I.~q~n~~!ileroc.k 20 12 ~1 l1Q.Qg l ,5 273 9540 1 0,96
lG209 r IO.la I i I:80:1 :i96a2a9Ccy~dI AlVuS/( Sd OOY g~!.l?011~~~P~~ ~I~}' :'" ~r~.l::j~!_e~ an~~ril~ r';lCk 2:~' 7 ·50 17200 -5 31.3 10500 0'.9;

lG359 +_~I~ 53.601 3914660~__. ~!,!uBIl ~._ .. __._~__ AnkeriIG.altered. Ooliles locally visible ._ ~~5 __ ----,'. 55il---.?;~32':· 1:2;. 80aa:.Ooo-.~:: _ ~ 32L_ !?§Q.Q. Q2§'
ZG359 §~,§Q §§:§()'I ~~14661 $d! :}\IVU~-: §c! ~ }\0~~rlleall~r,?,!. gS'li!~~IO~'!1IY~!~I~112! ~.§ .... -5: 27.6 10700 Q.3§,
ZG359 55.50 56.80 3914682Scll !AIVuBIl Sd VB ~nkl:lfl~~~I~l2!red. 9Qlil~~II?~_all~ i~i~!~ 25 .5,1~7i 5400 054
lG3595680 513:50 3914663Sdl ;A1VuBIl Sd Y13 p'nk~rl!~~~r~C!. ()Olill!l~IQ~!I)' i~ibl~ 2~1 --8 163 15200; -5: 30.~: 1?()Cl9 0.41:
ZG359 58.50 59.90 39i4664 Sdi iA'IV~BK Sd Y13 Anker!!e~!!~r8d Qo!iJ~~!oca!JYII!~jbJ~ ?~,I 15 .~?g ?280ci~ -51 27.5) 9340 1.02'

~6~~; ~r~~ ;;:~~ ~~:~~:~~~t~ ~-: t I~-~ ~j:.~:~~;~:~:1:~::~~ ~.~ ~~ ~:;~ :~~~~ :;1 :~.-:~.ll 8~~1 :~;i
ZG360 71.10 7;3.99 ~~ 14l?~4 S<1ICcy AIBIl Sd Y:'"PG Ank.,?rili~ ~~rl)On~l,? ~r)~~~rbona~,?ou~ cli;'l)' ~.O 31 441 14700 -~! 22.8 59901 2,38:
ZG360 73.00 74!§ ~~1415~~s.<tICc)' AIB~ Sd .Y-IDG f'.nkE!r!!i~_~i!~!?l:)n~!E!~n~~ar~onaceousclay 20, 93 2970 31300 -5i 32.8j 12900: 3.9
ZG361 415:~Cl 4~.~Cl ~~171516Ccy~cTl I (;1'!Y,~·Y~Q':'.~~~~.~ndanql(i!g~ 2.D! IJ 287 19400 -5 545! 3020 19
ZG361 ~~~q §Q~O ~!!17~17CCYSdI cl~y,c~rbQn~!E!~~:mdand'r.:lg§ 2.0! 12 612 37000 -5 12,) 5520 34
ZCi361 50.60 52:40 3917818CcySdt I cI~y,~~r!J()n~_t~~andand!ra9s 2.0: 15 410 24500 -5 5,63 1770 2,9

~§3§1 ~~:~Qi ~~,~Oi ~~.17~19CcyS,:!1 ,r:lay.~~!~Ol"1ale~.:ln~andtrags 20i 18 317 12100 -5 128 5590 '1
~~381 ?~,~9 l:!Q.§O' ~917~~4 ~dlCcy AI Sd 1 IAn~E!r!t~ altn, ,,:n~ .::;I~y 2.0i 10 762 23300 -5 1,85 595 1.45
ZG~~~ ~Q:§Q ~~:~.9 ~!:}176~~ ~dlCcy !AI ~ I IAnkeritaaftn, andc:1i:lY ?Oi 14, 677 21100, -5 62, 2350 2
ZG361 82:40 83.90 391763~ ~ICcy AI ~ ;~~~~'i!~ ~~~~~r'I~ ~lilY 20: I (J' )760 23300! -5 24,5' 11600 039

~g~:~ ~~.~.~ ~~:~~ ~~:i~~~ :ICcy I~e Sd IAGOO Iti~~r~~~~;I"1:n~c:I~Y f~1 I~ ;~~6 ~~6~~! -~: ~~~: 12;~~ °2~~'
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Grieves prO!jpecl . ore types and Zr1 as Sphalerhe calculalions,

1 0

2.3
, 0

§~
2.3
2,

2.9
3 ,

o 0
09
14
, 1

----·kc~
28
1 9
2 1

12

-?·9
1 5
1 ,

1 3
2 ,

~J, ,
53
7 .~

7 6

---_.~.~
10.0
6.9

119
Tr?"

0.0
o 6
2.5
, 0

"Q ,

2 ,

0.'
2.a
5.6

F,'YoAgz, Mn S% Zn (Spl Izn n()t?p

---'------------+--cl-~~j--11 722 l~~90 -5 2~+---·62~---,-,?-:-·· I-f--- Q.3

1.5i 13 _~~ 15500 ·5 3.26 1410 17 10 g.§
l.sl 21 ~~~ 22100 -5 8.1~ ~~Q9 4 \ 16 Q.6
ijj '21 -50 1~IQ.Q -~ ~~:§ ~4~Q 145 1.6 99
~ 9 _~ t~~f--'-:? 959 5490 1.25 03 ..1.,~

-- 2:01 -- - -'sf -~Q 10600 ~?I --~-----·92101--o-:95- O. \ 1 1·9

2.oi 1'Oj 140 171309 -51 27,~1 15~6o: 2 0.2 16
20; 1 f: 1 JOO 42709 -5< 2 I, 9300 6,5 2.0
2.0: 10' 7620 47700, -5 159; 14000 I.B 0.7

20: 9 ?.iQQ ~20Q.Q. -? ~~?' l~lQQ._ O.~~ o~
2-0'· -8- 130025000 -5 21323\00 1.05 02

2.0i B 3200 25900 -5 20,5' 21900 OBB 0,2
201 26 590034600 -5 11.5 7730 1.45 06
25i 14 2070 37900 ·5 645, 3730 0.57 0,4

~,QL 1.§1_.. l~:!QO' _~QQQ ~~ !?? __ ~QQQ. I,!:! ~.~
3,0 18 1380 17900 -5 2.48 2B9 2,95 1.8
2.0 8 ~O~ \2800 ·5 617 29301 13 0.4
20 7 73~ 14600 -5 1~.~ 77~ol 047 0.1

¥af--~; ,,:m-m~~L---~!i ii~,',U~II' ,;,;i, H
20 141 362 2'38iio -51 14.1 6170 17' 0,4

~:~i '-~I 2~~ ~~~~~; :~II 13
2.11 :~j~: 2;' ~'~

'--~T- --1r----1~ ---~~;~~,;--- :~ ---.~~-- ~N~r--f~~- ~:~
20 -51 ·50 14000: -5: 24.6: 6680; 2 02

;b 1~l ~~~ ;:~~~I ~~' ~~'~' ~ ~~~~, ~.;~ ~,~
20 71 103 361001 -5 2~i J_~!Q(J' 135 0.3

-- ---2~T -- i-~T--'572 3,-S,,5
o
,-00'o.r' -_55: 19r 23100; 1.6 0.5

20 1 19: 2640 .. 14,7! 14?00; 38 2.4
2.09: 27'- 78000 -5: ?E?6

1
·· 365001 1.4 0.6

2.0 7: 76 80000 -51 27,9, 42Dqol 0.95 0.4'

20 5! 616 118000 il-.~Q-5-'- 24600! 17,S 9.0!

·-----r··-.--,~~3··.-~l.t-1-·2-4'_-~4B5_.·I' ···,;~'?:?9:o~_~~0.-. :mu--]·· ~: ·m~: ;'~r U:
... . . _§§QQ9 ~ 401 - 297 4-031 5,0'

37~QO ~, 234 44' 385 1 38

1 33,0
0
:'1 2408,.1 3,,'°

0
-0
0
-0

0
- 4gQQ9 10' 16

1

32: 3.2: 3,9'
. 54000 IS! 5.02' 46: 3.3 2,91

3.oi 1~2i 7140 10400j -:) 48.8 894: 0,02 00
3.0i 257; 67601 I?QQQI' -5 44.4 1::1201 0015 0.0

~:~i t~1 16~~~1 ~~6bb _; ~:~: 5~~~; 02j~ ~.;

~, ~0.1 ~8;:1 '6::''''1 ~6~~~1 :; ~23~ ;~~b! ~.~~ b'~
. .. ..1 5~qool -51 257 2<:1.6901 0.92 0.3

?91 15 1~71 54C!goi -5 155 23300, 205 10
20' 8f 262,' 74000i -5 15.5 137000. .1 ..'J5 2.0
36' 254; 58001 102001 -5 30.4 2730 0,035 00

l:f'FW DTO SAMPNO FIElDlD TEXTUfE ALT/MIN !ca.ouR c:o.tv1ENTS--_ _- _--_ .. _- ',---_ .._-

~GiJj? ilIQ~fQQ~7~·~-7~--'---'-+W~--·_-- ~-_-_-l-u-m-.--m-"-q-,_-Io-Il_-'--

~G362 23.00 2490 391764B Sis We N:DG ~1f!l~~!o'd~~9~~

~G3?~ 2600 31:20 3917650 SIS We ACri3 ~_i!!!"" f!l!Jsl~~QIl~
?Q~§~ _ 31::20 38.00 3917651 Sis We AmG Lime mudSlone
10362 38.00 39.90~~!!~~ i~~¢-!__ &l ;.(3-- ,~~-nke~l;e altered iimemudstone __

?~:!§? ~~§lQ ~ 199 ~~17!?~~ ~~I?!s AI ~ 'rG Wl:lClkly ankerite altered lime. lTIu~slone

2G362 41.00 43.20 3911654 SdlCcy ALB. Sd 'JG TOI~1 ~n~~~-~II~: _~ ~~~-~ones
?G3iJ2 ~i20 4550 39\ 7655 Sdl(;cy AlB.. Sd 'rG TC!\~I ~1'1~~~!~~ alln,:+ G~}' lont:!~
?t3~6? 4~.~Q 477Q ~~!7656 §~ICCy AI~_l( ~ 'rG TCl!~1 ank~fl~l:! iillll' + Ccy lon~s
~Q.36~_ f-_4~~-1-_ 4"!.:~ _ 39 17§.§!_ SdICcy A~_ ~ ~ _ _ Tolal~~erile alln ,_.:I:. f£1.-3.0lles _
ZG362 ~969 51.00 391765~ SdlCcy AIBx S:l 'lG !TO!~I ~nkeril~ ~Iln, + Ce~ zones

~9~~~ I ~l:QQ ~~.~C! ~~ 11~~~ ~Ic:cy ~!~x ~ 'lG IT~!t:l1 i1nkeri!~ Cl I.tn , + Ce~ ~ones
lG362 52.50 54,00 3917660 ?dIC'?}' AlB x Sj 'lG T~~ '!In~l;lrill:! all ll , + c::e~ zonl?~

ZG362 78.40 8000 3917667 Sdl He 1RY 9olit~<;:, Y!"l~~J~ hilfrrTI' ~n~ ~I(~red
ZG3~__ ~I~Q+_ 83:99 _~_l_r~~, ~___ :y~_ree.Q!~~~<!iJ:!S!~~i1Y_
ZG362 83.00! 86.00 :!.9:17670 Ccy G
~~:i63 ~)jQi ~~:~Q ~~t:I~~q§ ~S:I~ AI ~ "IG ~~t:l~Il:' '!I()~~i~~ ClII~r~(j !i'T'e f[)lldslon~
ZG363 43.80 45.40 3984307 SdSls AI §:1 'lG Y"~Cl~ly ~()~"l~i~~~JI'!feQ ~'!I~ f[)~~~lone

ZG363 ~5:~O 47)io! 3984306 §dlCCy AIBx Sd "IG T~~ ~n~8rit~ ~!r:!, + ~Y .ll?rl~:;
iG363 41.00 49.101 3984309 Sdl~ __ AlB; .~_ i§ __,_ Tplal ankerile altn, + Ccuanes

~G~6~ ~ ~, 1Q ~ ~ .99
1

; ~!;t~~ ~ 19 ~<:-l!(';CY AI~x §q "9, TC!I_~!.~I1.~e~i!I;;!, .~I~fl, "t: 9'=Y. ~C1n~~

z:G363 51.30 53.00 398431 ~ ~cll<::~ AIBx Sd 'IG T,?I'!II~rl.~"l~!I~ ~Iln, + c::~y ~<?fl"l~

2:0363 -53:00 5.~:501 3984312 S(jIC9t AIBx Sd .;0 I~!~ ~n~l;!~I~~~!~, "t: Cc:Y ~~n~~
1<3363 54:50 56,Oql 39B431.~ &!IGcy AIB~ Sd =-c'-)G Tlll!!.~0~~f!I~~!t~.~ '!" g~i ~ones
ZG:363 56.00 57.501 :39B43i4SdlCey __ AIBl &:i .. ~ Tolal ankerile alln, +Ccl'~ _

~G~~~ ~?:50 ~~:QQ ~~l!~~ i~ ~<:I19qr !~!.~~- ~.... .~.-... ---T£~_.!,,!~~!~~ ~nTJ,.+_fy!o.n~~
ZG363 5~OO 6060 ~~~4~1~ SI:lIC9 'AIBx Sd .. "IG T9~~!~n~~r~l,:!: ~I~I!., +g~y lon~~
ZG363 ~Q.6C1 63.00 ~~8431! SdlCcy :AI~; ~ '\G Tll~!.!1 ~l1.kE!rile ~Iln, ~ Cey zones
ZG363 6300 6500 39~4318 Sd.IC:0' :)',Iax Sd 'rG T'?t~J~~~l:Ir,!~ ~I!n, + <::~~ ~ones

lG363 65.00 67 .70 ~_j984319 SdICC", 1M3. ~_ 1..;<3 Total ankerite alln. + Cel' lanes

~G3~~ ~?-70 ~~~Q ~~~~~?CI ~C!lg9' !p,I~~_ ~-- _ 'l§ I'?~J ~n~~rl~"ll:ll~~, -1- <::~)' z<?I1~~
ZG3§3 89.50 72.50 398432' SilliA' AJa.: Sd 'rG !~l!!j !.!fl~~r~ ~llfl' + £;:9 ~~Il!!~

ZG363 72:50 73"40 39B~322 SdlcCy AlB..: ~ ';'9 IC?!~1 ~11.~"lr~~f:I!!~, -1- G~y~'?I1.~~
ZG36373.40 76:1-0 3984323 S~I<::~ AlB; Sd i'rG TOlal al1~erilealln. + C~)' zones
J~363__.~jQ _ ~~~ .. 3984324 SdICrv AIB~__~ 1..;<3 _Total ~nkerite ali;;: ~ Gel' zo~es

I i ilfl !!.r~. nt.:ll.ir.f ;! 511.~.i!.~.:.:.~c!.:.j.'~1~.:J .•~.n
~~363 ~~.~O !E-!91 ~~~~~39 Ccy Q3 9~~naeequs el!.!y + qlz sand
?G363 87.70 89,851 3984331 Ce~ CG Ca.rbonaeeousclay +qll sand

?G363 ~~,90 ~~jQi ~~84~~~ Ccy Gsfe 'rR GOi~'?LJ~EIf:lY
ZG363 !I~ ..?Q !I~.40 ~~~4~~4 Ce~ GsFe 'rfl GC?~~f:lnous 1;1.9.1.
ZG363 ~~.60 IQ~.90 ~~84~~~ Ce~ CD3 Partl~ ~<lrb<?n?ceous, ~e';;i?mes sandier with deplh

~G364 ~~~~~2~
ZG364 3984928

~G~§~ ~~~~~~~
ZG364 3984930
28364 . 3984931

~G~~ ~~~~~~~
ZG364 3984935
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Grieves prospecl - Ole rypes and 2n as SpnaleriJe caJcu)alions

\

I

I

.-----j- _._-- --_._--

:

o 0 I I

DO' 1.0
o I 1.1
o 4 10 ,
I I

---~4
06 2 a
00 I 4

4

6
I

I I

0.0
II
, I

----~~
0.6
8 2

'0_ \
6.7
9 4
5.5
84

.ore lyp~!().. _.. I~__ zn ~ jFe% IMn 1~/o !Zn (Sp) .In no! 51='

·--3---0'-- 2931 9100 11 QO{) -.55---I----339,~52~-I- 37B01--~o~-D2r
~O 2?8 19300 10000 _ _ __ 2t! lql 0_025
2,0 24 6311?00 -51 ),941140010.14,
20 l~i, 756 104600, -51 \5.91 ?~400il 0.55

____~Q 25 2260 62000i ,Sf 941 28400, 1_5
20 j-761- 1080 26200 ' ,-51 9-"9;1i 38m- 16-
~O 206' 4960 146601 6' 351 31201 0,035
20 ·25: 50 11 BOOI ·2: 32_981 57001
2.5 -25i 25 ?~?ClOI -2; 20441 9?9Q!

-~l -H H~m~II!.I- --i!:~1 -:-;!~----
'5-~5a:1 -25 100 i59()0! -2 1 20_20! 9500
_- 20i 3150 1~400! 1.62i 505
4,of ;oi 2145 559001 ~,~, ~_~? 2450

---~oi ---51 ----3595 :';:~OO! 2 3_92 1700

4,oi 10i 164512400 D,S 2.32 570
4,0 I 0 1 '1~45 50900 2 7.42 2400
40 1

, 10',319553400 E02 2100
4,0: ?Si ~.§~~ 34400 4.77 1550
2:0: -5 275 91000 2906 JIDDa

J_O: 50 6700 38500 5_25 345
JO 53 2547 lfi2ClO, - I 9,13 466 065 02
J_O: 149~ 13100 16100 -1 343, 2378 0_09 00
30i J.51i ~~9_Q !.!l.Q9~ -1 ...?~c~41 1547' 0055' _92

--- - ----~3-·~a-i I,ffi,-~a· 1,52:'--~a-~a· ~,aa5;6aaaga .~;,i ~2;~J.I, 3°~~i 0-60~1! ~:~

l
' 4.0: ~~I 16500 59500 1 5 ~46: n~611 1 906~' ~'~i

---. - -- :,~:.:a'!-I--1,~5--.1.1." -",;6·~5•. ~a·.:af-".5B~":5.':."-~a-_-~a-.f-- -0;, H~·· '~~% /6~--H:
- - ~.Q 15 9Q.QQ IQ~~QQ ~I ~39'. 0,5:

5
::1 ~389~~a~-~a:l, ~:~~ ~:~~

4_0 20 20500 70000 15 _- _ q,365 0_3-----------, -~~*--- --~~. ~:~~I---~~~~!n 4_~; ~~:~~I- ~~~6 --t~~~ ~-~
401 20 10900 88200' -0,5 11,00' 01400 0,459 04
4_oi 5 6300 30200 2 3_05 1700
4.0 5 11700 31600 4 2.05 1550
40 5 860010800 3 1_25 670
4,0 5 5600 12500 J 4.05 635
40 10' 19851 11500 3.26 420
40 \0 149001

1

1749001 1366 6045
40 15 9435 230001 2.25 13501
~O 10 9~35i 725QOI 5.55 2250~
40 5 180.00:[1 320.001 470 lfj50 j

4_0 10 8485 68500 ~.60, 2500
4,0 5 4785255001 2.85 1200:

~ CFfO..1 gTQ. iSAMPNQ FIELDID ITEXTURE ALTIMI N ga.DuR ~ENTS

ZG3~4 ----II 3399B8','933'B' --~ -- ------ --- - --..----------

?~313~
2G365 79.10 61.1301 3985970 Sdl AlB_ Sd 'IG Ankerite alld carbonate and minor clay

~G36? ~2~O 8420 3965971 Ccy AI &l 'VB Ankefilic clay
ZG365. 84.20 86.00 3985972~__ I~~ §Q. 'YB Ankerillc CI~
?G~§~ ~§.QO 8~.QQ ~~8?~7~ Ccy AI §l1 --~ --jWeak.iY_, ~;:;~€!nti~ cl~Y ---
ZG355 9Q99 92.0Q ~~~5~7~ 9cy FeGs? He :~ 1~ll1lonltlc ang heamallric clay
ZG100? lO~QO 106~O 58571 SlsSb. AILe ~ 16 Poorrec

~G199,2 106.40 19749 ~{1§72 S[s AILe §c! 1'8 QOI.IIC Poor ree
201002 107 .40 _lQ.lL~Q .2~~L~ ~ AIL!§I. _ ~ _ ~ 8 _ Oohllc Poor r~~
ZCilOq~ ~Q~.4C! lO~:~Q 56574 §_I~ ~I~e ~ 8 Oohllc Poor ree
ZG1002 .!Q~40 110.00 58575 Sis AILe &I ~ 0.Q!!!IC POOl rec
ZGlqQ? 110.00 119j95~~7~Sis AILe ~ B OolitiC Poorrec

ZGIO~)7 1~_?90 15570 l?1946~1~ Lm G
ZG1007 4 !.§c~QJ-~!DQ __6.§gU~ ~__ ~ LD I _ _

ZG100l 4ll.50i 41950 65278 Sis AI Sd ---I'LG- - -~--
ZG1007 422.501 425.50 65280 Sis AI ~ --

ZG'007~?~.~0! 427.50 ~~~~1 Sis AI &I ~
~~~~~~--J~t~~; :lil~L_~;~:~;:: -- :: __1: __ - ~D3B.-----
ZG1013 lQ~.~O: 1(l7,~Q! ~~?71 SdlOm~ FrMs rpy- 0-"1 , n

ZG1013 1()7.80 1 110.80: SBp:? Ccy

ZG1013 ~IQ.~{)! Ilg:~O! ~~'7~77(;Cy 1m
lGl()13 112.50 115:20; 3917678Ccy r;OOCi3 "

ZG1013 115;~, 117.1Q:_39l1~!_9ICc:· -. I
~~~~~~ ~~~:~~~-~~:~~I ;:1a~~~- ,:--- Py ------~,.~m------------l·--·
ZGI015 121.70 125.60 J917698Ccy I~
ZWG! 720 1J?~ 57427 I
~~~ 1~.~~ -1~ -- ;;~~ -----I-----~--'---+---I--.-~-- -- ------
~~: ~~:~6 H:~g ~;~~J I

ZWGI ! !§:99 1~·q91 ~7?~3 I

~.-r:1firnr11llrT
ZWG4 1~.901 1~.55 5727~ i

ZWG4 16.85; 18.BO 57278 !

IWGZ2 -9.461 1140! ~5265
ZWG22 11.40 12.201 65252
ZWG26 :5.30 7.901 65254
ZWG26 10.00'. i.~10.1' 6.5256
ZWG?~ 1?1}0 17.80 65259
ZwG26 ~9.40 ?1.4() 652~1

lWG26 2140 22.40 65262

Page 9



/

303224

APPENDIX 8

Report by P. Ashley - petrographic study of alteration
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REPORT ON PETROGRAPHIC OBSERVATrONS AND ELECTRON
MICROPROBE RESULTS ON CARBONATE-HOSTED LEAD-ZINC

MINERALlSATION, ZEEHAN DISTRICT, TASMANIA

for

CRA Exploration Limited

P.M. Ashley
Department of Geology and Geophysics
University of New England
Armidale
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ZEEHAN CARBONATE·HOSTED Zn-Pb DEPOSITS
DESCRIPTIONS OF SELECTED COREfHAND SPECIMEN SAMPLES &
INSTRUCTIONS/SUGGESTED WORK

3970001
ZWG 1.8 mbc. 2% Pb & 6% Zn: Strong ?cream ankerite altered. veined &
brecciated limestone with minor pyrite and 2-5% galena filling veins or breccia
matrix.

TSIPTS describe alteration and Pb-Zn mineralisation and identify where the Zn is.
What was this limestone". Photograph polished slab/cut surface.

3970002
ZWG 1. 13.8 mbc. 10% Zn & 1% Pb. Strong siderite-ankerite replacedJaltered
limestone.

TSIPTS describe alteration and Pb-Zn mineralisation and identify where the Zn is.
ProbelXRD? Photograph polished slab/cut surface.

3970003
ZWG 1.9.7 mbc. <1% Zn. Carbonaceous carbonatic-dolomitic black matrix breccia.
Weak very fIne iron-carbonate alteration (only apparent in weathered core surfaces or
barely discernable at 25)( magnification.

TSIPTS describe alteration and Pb-Zn mineralisation and identify where the Zn IS.

ProbeIXRD?

3970004
ZWG 1, 15.1 mbc. 7% Zn & 2% Pb. Carbonaceous carbonatic-dolomitic black
matrix breccia. Weak very fine iron-carbonate alteration (only apparent in weathered
core surfaces or barely discernable at 25x magnification. Decarbonatedlless reactive
to 10% HCI than 3970003 and probably hosts more irOll carbonate. [diffIcult to
identify as Zn mineralised in fresh core. clues include high S.G. inert to 10% HCI and
fIne iron-carbonate speckling visable under 25x hand lens].

TSIPTS describe alteration and Pb-Zn mineralisation and identify where the Zn is.
ProbelXRD? Photograph polished slab/cut surface. Compare with 3970003.

3970005
DTM 84-2,133.7-133.9 mbc. 8% Pb & 1% Zn. CoUoform banded and cavern fIll
siderite, ankerite. 5-10% galena & 2% sphalerite and [otilly replacedJaltered limestone
fragments.

TSIPTS describe alteration and Pb-Zn mineralisatlon and identify where the Zn is.
ProbelXRD? Photograph polished slab/cut surface.

3970006
ZG 1002. 108 mbc. Intense brown siderite and creak ankente altered oolitic
grainstonellimestone. Moderately decomposed and spongy. Probably grades up to %

levels Zn.
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303227
TSfPTS describe alteration. Photograph TS.

3970007
DTM 84-2. 77.7 mbc. Weak-moderately pervasive ankerite altered siltlte-limestone.
Weak crearn/white carbonate veining and spectacular curved saddle dolomite lir.ed
voids. Trace of sphalerite in vein intersection.

Too good a sample [0 cut-up, reference sample only. Photograph.

3970008
DIM 84-2, 74 mbc. Intensely iron-carbonate vemed-brecclated and moderate-intense
pervasive cream ankerite altered heavy onchalitic~ bioclastic limestone.

TSfPTS describe alteration and Pb-Zn mineralisation. ProbeIXRD0. Photograph cut
surface.

3970009
ZG 1012,48 mbc. Mottled moderate-strong pervasive ankerite altered, recrystalised
and weakly veined limestone with 2-3% rootless carbonate veinlets and carbonate
filled voids.. Probably anomalous in Zn.

TSfPTS describe alterauon and Pb-Zn mineralisation and identify where the Zn is.
What was this limestone? Photograph polished slab/cut surface.

3970010
DIM 84-2, 77 mbc. Moderately pervasive ankerite altered onchalitic skeletal
boundstonellimestone with interstitial carbonate veining or open-space cement with
traces of pyrite.

Reference sample, Photograph.

3970011
DIM 84-2, 90. I mbc. Pervasive moderately ankente altered & carbonate veined
limestone.

Reference sample only.

3970012
ZG 1012, 67.6 mbc. Unaltered/weakly ankerite altered algal laminated micrite/lutite
limestone. Former crusts/algal mats show some development of ~compactionand
~dehydration brecciation.

TS, describe and photograph TS and cut hand-specimen surface.

3970013
Massive galena ore with balls/aggregates of sphalerite. Probably cavern fill
mineralisation

PIS, describe texture etc. and identify any sulphides other than galena and sphalerite.
Photograph polished slab.
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3970014
ZG L012, l43 mbc. Weak-moderate pervasive ankerite altered calc-siltite limestone,
? weakly dolomitised? Minor disseminated pyrite, weak post-stylolites and voids.

Reference sample only.

3970015
ZG L012, 166mbc. Weakly ankerite altered and ? dolomitised fossiliferous black
matrix breccia with cherty micrite clasts and deep post-stylolites and local intense ­
colloform carbonate replacement; former debns flow deposit! wave base breccia')
Fossils mclude brocken corralite and spiral gastropod fragments.

Reference sample, photograph cut surface.

3970016
ZG 10 12. 137 mbc. Weakly ankerite altered dark siltite and peUoidal-irregularly
bands of micrite.

Reference sample only.
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SUMMARY

Eighteen samples of drill core from the Zeehan district of western Tasmania
were submitted for petrographiC examination, and where necessary, for
electron microprobe analysis to determine the composition of representative
carbonate minerals. Polished thin sections were prepared of each sample and
the offcuts of these sections were etched with dilute Hel then stained with
Alizarin Red S solution in order to obtain information on carbonate species.
Following petrographic examination, eight samples (3970002, -04, -05, -06, -08,
-10, -17 and 3970018) were selected for electron microprobe analysis, using a
JEOL electron microprobe at the University of New England. Subsequently,
most of the samples were photographed, involving several of the
handspecimens and polished thin sections.

Summary descriptions of each of the samples are listed below:

3970001. Brecciated limestone which has been altered to rine grained sideritic carbonate, then
partly replaced by fine grained low-Fe sphalerite, pyrite and galena, and infilled by white
sparry ferroan dolomite/ankerite containing traces of sulphides.
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3970002. Intensely hydrothermally altered and mineralised limestone containing turbid
brownish zincian magnesian siderite aggregates infilled by spany white calcite. Minor
disseminated galena and traces of Fe-poor sphalerite are disseminated throughout but are
concentrated at the margins of the turbid carbonate aggregates where SUlphides have locally
replaced the carbonate.

3970003. Brecciated limestone which has been hvdrothermally altered to ankerite/ferroan
dolomite with deposition of minor disseminated Fe-poor sphaleriteand traces of galena, pyrite
and pyrobitumen. Interstices of U,e breccia have been infilled with early ankerite/ferman
dolomite and later coarser, sparry calcite.

3970004. Recrystallised, hydrothennally altered and mineralised wackestone, locally grading
to carbonate-bearing carbonaceous siltstone. Rock has been replaced by zlncian ankerite,
grading to ferroan dolomite and dolomite, with depOsition of minorfine grained gaiena and Fe­
poor sphalerite. Fonner organic material has beerr hydrothennallymatured to pyrobitumen.

3970005. Intensely hydrothermally altered and mineralised limestone with complete
replacement by turbid brown manganoan magnesian siderite, followed by disseminated and
veinlergalena, Fe-poorsphaleri te and pyrit<" overlapping with whitespany calcite (plus minor
galena, sphalerite) and late infilling manganoan ankerite. All carbonates are cut by thin veinlelS
of mareasit<, and pyrite,

3970006. Intensely hydrothennally altered ?biodastic limestone with initial replacement by
zincian siderite, with development of abundant open space voids. Partial infilling by fine
grained crystalline dolomite has occurred. Traces of disseminated pyrite are found in both
types of carbonate, with rare fine grained marcasite and sphalerite in the dolomite intillings.

3970007: Massive r<'Crystallised micritic limestone with alteration to ferroan dolomite/ankerite.
Rock is locally fractured and contains veins and vugh infillings of white, spanyferroan
dolomite Oocally"saddle dolomite"). Minor fine grained pyrite is disseminated in the
recrystallised limestone, along with traces of Fe-poor sphalerite, galena and pyrobitumen.
Spany dolomite infillings contain traces of disseminated pyrite and sphalerite.

397000!!. Strongly fractured and dolomitised limestone, originally rich in bioclastic fragments
dominated by oncolitic materiaL Rock has been totally recrystallised and contains a little fine
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grained disseminated pyrite, plus traces of pyrobitumen and galena. Fractures are filled with
white, sparry slightly ferroan dolomite.
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3970009. Recrystallised ?bioclastic limestone with a few carbonaceous siltstone fragments.
Sample has been altered to ferroan dolomite, with precipitation of minor disseminated pyrite,
sphalerite, galena and pyrobitumen. Fractures and vughy patches contain sparry ankerite, with
minor quartz,sphalerite and galena.

3970010. Oncolitic gT2instone which underwent alteration to dolomite-ferroan dolomite and
development of sparry cement of ferroan dolomite-an.i<.erit~with minor quartz and pyrite.
Traces of galena and sphalerite have slightly replaced pyrite.

3970011. Massive limestone which has been recrystallised and altered to ferroan
dolomite/ankerite. Strong fracturing has resulted in the formation of numerous veins and
dilational infillings of white sparry ferroan dolomite/ankerite. Minor pyrite is concentrated
along stylolites and traces of low-Fe sphalerite and galena have been introduced with the
ferroan dolomite/ankerite alteration and veining.

3970012. Laminated and locally stylolitic micritic limestone with partial recrystallisation to fine
to medium grained aggregates of ferroan dolomite. Sample contains minor disseminated fine
grained pyrite and a trace of sphalerite.

3970013. Semi-massive medium to coarse grained sulphide-rich rock, dominated by galena,
with subordinate low-Fe sphalerite and minor to trace amounts of tetrahedrite, marcasite,
pyrite and chalcopynte. Sulphides (especially galena) have partly replaced illite/sericite-altered
mudstone-siltstone and minor sideritic carbonate.

3970014. Recrystallised and altered micritic limestone. Alteration is dominated by ferroan
dolomite/ankerite. Rock is rather dark due to fine bituminous material interstitial to carbonate
grains. A few stylolites have developed, forming concentrations of bituminous material and
finely disseminated pyrite.

3970015. Strongly fossiliferous wackestone with abundant partly recrystallised foss.l fragments
in a micritic matrix which is also partly recrystallised. The matrix is locally darkly pigmented
by fine organic matter and contains traces of disseminated pyrite.

3970016,. Bedded packstone with intercalated recrystallised.silty carbonate.111e packstone is
rich in broken fossil fragments and the silty layers have been altered to crystalline sparry
ferroan dolOmite/ankerite. Fine grained pyrite is disseminated throughout, but along with
traces of-bituminous material. tends to be concentrated in the recrystallised silty carbonate
layers. .__

Alteration and mineralisation has been imposed. upon facies of the Ordovician
Gordon Limestone. The sample suite is dominated by different limestone types,
induding micrite, grainstone, packstone and wackestone. Several samples

1
'.
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preserve fossil fragments. Much of the original limestone was slightly impure
and appears to have contained a minor component of organic material and fine
disseminated pyrite. The latter may have been of biogenic!diagenetic origi..;1
and is locally framboida!. A few samples show gradation into carbonaceous
calcareous siltstone, whereas others contain scattered small grains of detrital
quartz. The organic material and pyrite have caused a dark pigmentation in
many samples and are locally concentrated along thin anastomosing stylolites.

Several samples have been fractured (with local dilational jogs and breccia
zones being formed), with infillings of sparry carbonate, in places accompanied
by sulphides and minor quartz. It is likely that all samples have undergone
pervasive alteration to dolomite! ferroan dolomite-ankerite (hereafter termed
"dolomitisation"), but whether this alteration is related to fracturing is unclear.
The fact that many unfractured rocks are dolomitised may suggest that the
pervasive alteration preceded fracturing. Dolomitisation is characterised by
complete recrystallisation of the rocks; this is best manifested in fine micritic
material, but bioclastic material is also variably recrystallised, with some
preservation of outlines. Ultimately, a fine polygonal texture results.

Following the pervasive dolomitisation of limestone, more restricted and
intense alteration occurred, with complete destruction of primary bedding and
bioclastic textures, as well as stylolites. Several samples show replacement by
strongly Fe-bearing carbonates, in places with significant Mn, Mg and Zn
contents (ferroan dolomite, ankerite, siderite). Minor quartz is locally
associated. Early pyrite has probably recrystaUised into coarser grains and
organic material hydrothermaUy matured into small aggregates of
pyrobiturnen. In these intensely altered rocks, relict siltstone (e,g. as small
breccia clasts) has been replaced by illite! sericite and siderite.

It appears as though little sulphide was depOSited as this stage and
interestingly, several samples contain strongly zincian carbonates (e.g. up to
21.6 moL % Zneo3 in 3970002). Deposition of the ferro an carbonates (with Mn,
Mg, Zn) was succeeded by a sulphide stage. This has ranged from tiny traces of
sphalerite and galena in some samples, to development of semi-massive
sulphides in others (e.g. 3970013). In many samples, the amount of sulphide,
especially sphalerite, is not immediately obvious, due to fine grainsize.and the
fact" that sphalerite. is a pale-coloured, transparent, low-Fe variety. There is
good texrural evidence for the partial replacement of ferrean carbonate by
sulphides.

There is a considerable range in sphalerite! galena ratios in the mineralised
samples. However, sphalerite is generally subordinate to galena, with the latter
being locally abundant (e.g. 3970005, 3970013). High Zn assays in several
samples (e.g. 3970002, 3970004) are explained by the presence of zincian
carbonates, rather than by abundant sphalerite. Although pyrite is present in
small amounts in most samples, the most sulphide-rich rocks also contain
traces of marcasite, chalcopyrite and tetrahedrite.

Deposition of sulphides overlapped with a succeeding stage of sparry
carbonate deposition. This may have taken place in void space created by
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3970001. Brecciated limestone which has been altered to fine grained sideritic
carbonate, then partly replaced by fine grained low-Fe sphalerite, pyrite and
galena, and Willed by white sparry ferroan dolomite/ ankerite contaming
traces of sulphides.

Handspecirnen is a rather heterogeneous carbonate-rich rock with textural
indications that former limestone had been brecciated and altered, then infilled
with sparry white carbonate. A fragmental texture is evident with irregular
clasts up to several centimetres across of dark brownish-grey altered limestone
containing a few aggregates of pyrite and traces of galena, enclosed in a white
sparry carbonate cement. Stairung of the section offcut with Alizarin Red S
showed that the sparry carbonate is ferroan dolomite/ ankerite whereas the
dark carbonate in the clasts may be magnesiarr siderite.

In the section, it is clear that two main textural types of carbonate exist,
corresponding to that observed in handspecimen. About 70 volume % of the
section is composed of irregular clasts containing fine grained intergrown
rhombs of rather turbid carbonate, with relatively abundant sulphides, plus a
few small subrounded grains of detrital quartz. These clasts are enclosed in a
cement of clear, medium to coarse grained (typically 0.5 - 2 mm) sparry
carbonate in which small 2-phase (liquid + vapour) fluid inclusions are
common.

The clasts containing the fine grained carbonate have been partly replaced by
sulphides (Photo 1), locally leading to rhombic pseudomorphs composed of
pyrite and/or sphalerite (± galena)(Photo 2). Sulphides are general!y very fine
grained and show intergranular and replacement textures towards carbonate.
Patchy replacement of carbonate by almost colourless low-Fe sphalerite is
characteristic and in places sphalerite is accompanied by, and intergrown with
galena (Photo 1). The sphalerite is not particularly obvious in handspecirnen
because of its fine grainsize and pale colour, but is it rather abundant, forming
about 7-8 volume % of the sample. Galena probably forms about2 volume %
and pyrite 5 volume 0/0. The latter is mostly fme grained and locally forms
almost perfect pseudomorphs after replaced carbonate rhombs.

Sparry carbonate cement only contains minor sulphide, most!y fine grained
galena (locally outlining growth. zoning), with a few grains of sphalerite and
pyrite. One coarse grained mass of pyrite 4 mm across occurs in sparry
carbonate.

The sample is interpreted to represent a former limestone which was
brecciated, then intensely altered and mineralised. Early alteration resulted in
replacement of limestone clasts by fine grained sideritic carbonate. This was
followed by partial replacement by low-Fe sphalerite, pyrite and galena, plus
infilling by white sparry carbonate (probably ferroan dolomite/ ankerite).
Minor disseminated sulphides occur in the 5parry carbonate. It is likely that the
relatively high Zn assay value is mostly accommodated in the fine grained
sphalerite which has partly replaced sideritic carbonate.
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volume decrease during replacement of the origmal rock, and m tectonically
prepared fractures. The late carbonates include calcite, dolomite, ferroan
dolomite, ankerite and siderite. They tend to be medium to coarse gramed and
contain scattered tiny 2-phase (liquid + vapour) fluid inclusions. Small amounts
of sulphide minerals are locally mtergrown, but in many samples the late
sparry carbonate is sulphide-free.

In conclusion, it is interpreted that the original rocks were dominated by clastic
limestone, locally gradmg mto siltstone. They contained rnlnor carbonaceous
organic material and biogenic/ diagenetic pyrite. limestone underwent
pervasive dolomitisation, with development of fracturing. Subsequently there
was fracture-controlled and pervasive replacement of the rocks, probably
caused by the mcursion of hotter, more salme, metal-bearing fluids. This
resulted in alteration to strongly Fe-bearmg carbonates, with locally high Mn,
Mg and Zn contents, plus minor quartz. Pyrite was recrystallised and organic
material matured into pyrobitumen. The Fe-bearmg carbonate stage was
apparently followed by an maease in sulphur fugacity of the flUid, leading to
partial replacement of carbonate by sulphides. The latter are dominated by
galena, with subordinate Fe-poor sphalerite, minor pyrite and maracsite, and
traces of chalcopyrite and tetrahedrite. A late fracture- and void-filling stage of
sparry carbonate of diverse compositions completed the alteration­
mineralisation episodes. The characteristics of the alteration-mineralisation are
most consistent with SEDEX mineralisation, specifically with the so-called
"Irish-type". There is iittle direct analogy with Mississippi Valley-type
mineralisation when the characteristics are examined in detail (e.g. the
abundance of Fe-rich carbonate alteration, the presence of zmcian and
manganoan carbonates, the occurrence of pyrobitumen and the fact that higher
grade sulphides contain tetrahedrite). It is likely that assaying of the
mineralisation would reveal significant Ag values. It is proposed that
alteration-mineralisation has been caused by moderate temperature SEDEX­
type brines (e.g. at - 150-200°C) reacted in the subsurface with suitable hos t

rocks, e.g. dolomitised and fractured limestone.
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3970002. Intensely hydrothermally altered and mineralised limestone
containing turbid brownish zincian magnesian siderite aggregates infilled by
sparry white calcite. Minor disseminated galena and traces of Fe-poor
sphalerite are disseminated throughout but are concentrated at the margins of
the turbid carbonate aggregates where sulphides have locally replaced the
carbonate.

Handspecimen is a massive speckled brownish-grey and white carbonate rock
with a chocolate brown weathering surface on the brownish-grey areas. The
sample is cut by a few thin veins of white carbonate. Both types of carbonate
are fine to medium grained and staining of the section offcut with Alizarin Red
5 indicated that the brownish-grey type is likely to be sideritic whereas the
white type is calcite. Traces of fine grained galena occur around the margins of
brownish-grey carbonate aggregates. The rock appears to be a strongly
hydrothermally altered and mineralised limestone.

In the section, two main types of carbonate are apparent; both are well
crystallised and there is no evidence of preservation of original limestone
textures. It is considered that the original rock has been completely .
recrystallised with initial formation of a fine to medium grained. crystalline,
brownish turbid carbonate (55-60 volume % of the sample), surrounded and
infilled by fine to locally coarse grained clear, sparry carbonate. The turbid
carbonate forms aggregates up to several millimetres across, plus isolated
rhombs, enclosed in clear carbonate (Photo 3). Turbid carbonate grains are
typically 0.2-0.5 mm across, are commonly zoned and contain about 1 volume
0/0 of finely disseminated galena WIth traces of Fe-poor sphalerite. There are also
a few grains of quartz up to 0.1 mm across; these may be relict detrital. The
clear carbonate is paragenetically later and infills around turbid carbonate
grains (Photo 3). It occurs in two grainsize populations, a fine to medium
grained granular type, plus a medium to coarse grained type with a typical
grainsize of 0.5-2.5 mm. The coarser type appears to be paragenetically later
and contains sparsely scattered tiny 2-phase liquid + vapour fluid inclusions.

Sulphides are concentrated around the margins of the turbid carbonate
aggregates (Photo 3) but are also found in both the turbid and clear carbonates
as sparse disseminations. At the margins of the turbid carbonate aggregates,
galena occu.rs in anhedra up to 0.4 rom across and is accompanied by minor Fe­
poor sphalerite; both sulphides have textures indicative of marginal
replacement of turbid carbonate (Photos 3 and 4). Within the latter, uncommon
grains of galena and Fe-poor sphalerite up to 0.1 rom across are sparsely
scattered with the sulphides again showing replacive textures towards the
carbonate (Photo 4). Sulphide grainsize increases in the clear sparry carbonate,
but away from the margins of the turbid carbonate aggregates, sulphides are
sparse.

Approximately 1-2 volume % of galena occurs in the sample and <0.5 volume
% of Fe-poor sphalerite. There is dearly insufficient sphalerite in the section to
account for the high Zn assay value and Zn must be accommodated in the
carbonate. High power microscopic observation did not reveal any ultrafine
sphalerite inclusions in the carbonate.
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'(Fe,Mn,Zn)C03"

o 002 sparry FC"I

• 002 turbid FCM

CaC03 MgC03
Figure la. Electron microprobe analytical data of carbonate minerals ior
sample 3970002, showing results in terms oi the system (Fe,Mn,Zn)COo-CaCOT
MgCOo.

"(Fe,Mn,Mg)C03" I------~
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CaC03 ZnC03

Figure lb. Electron microprobe analytical data of carbonate minerals for
sample 3970002, showing results in terms of the system (Fe,Mn,Mg)COo­
cacoo-Zneoo_
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t:lectron microprobe analyses were carried out on the t>vo types of carbonate.
Results (Fig. 1; Appendix) indicate that the turbid carbonate is zincian
magnesian siderite (with 11.4-21.6 mol. % ZnC03), also containing minor
CaC03 and MnC03 components. The white, sparry carbonate is a slightly
ferroan calcite.

The sample is interpreted to represent an intensely hydrothermally altered and
mineralised limestone. Initial alteration/ mineralisation caused replacement of
the limestone by zincian magnesian siderite (i.e. Zn is contained in the
:arbonate), accompanied by very minor galena and Fe-poor sphalerite. There
was probably a volume reduction attending alteratIOn, leading to development
of void space. This was subsequently filled with sparry calcite, with minor
galena and traces of sphalerite. Sulphide depOSition is concentrated around the
margins of sideritic carbonate aggregates, with evidence of sulphides replacing
the carbonate. .

/
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3970003. Brecciated limestone which has been hydrothermally altered to
ankerite/fe~roan dolomite with deposition of minor disseminated Fe-poor
sphalerite and traces of galena, pyrite and pyrobitumen. Interstices of the
breccia have been infilled with early ankerite/ferroan dolomite and later
coarser, sparry calcite.

Handspecimen shows a brecciated, dark grey limestone which appears to have
been altered to an Fe-bearing carbonate type, with interclast infilling
dominated by white, sparry carbonate. Clasts are angular to subangular and
are up to at least 25 mm across; they corrtain dark fine grained stylolitic wisps
adjacent to their margirrs. Carbonate in the clasts and in some of the matrix is
brown-weathering and takes a mauve stain with Alizarin Red S. This carbonate
is considered to be ankerite/ ferroan dolomite, whereas the white. sparry
carbonate infill takes a dark red stain and is likely to be calcite.

In the section, the fragmental texture of the handspecimen is apparerrt. Clasts
comprise about 70 volume % of the sample arrd are composed of a firre grained
aggregate of irrterlocking rhombs of a rather turbid carbonate, probably
ankerite/ferroan dolomite, w1th about 1-2 volume % of fine grained low-Fe
sphalerite and traces of galerra, pyrite and a low-reflectarrce, near-isotropic,
grey, soft substance interpreted to be pyrobitumerr. Clasts are commonly
bordered by thin, wispy stylolitic masses corrtaining dissemirrated and veirrlet
low-Fe sphalerite, minor galena and traces of pyrite and pyrobitumerr. There
are also a few arrgular clasts up to 2. mm across of ?vein quartz which are
fractured and veined by carbonate. Quartz corrtams scattered two-phase liquid
+ vapous fluid inclusiorrs.

In between the clasts, there are two types of carbonate-dominated infilling.
Early infilling is by fine to medium grairred, slightly turbid carbonate
(ankerite/ ferroan dolomite) with minor disseminated sphalerite and galerra,
plus thirr stylolitic corrcentrations of fine grained sulphides and pyrobitumen.
This infilling has beerr subsequently veined by irregular masses 0 f sparry
medium to coarse grained (up to 2..5 mm) calcite in which there are sparse two­
phase liquid + vapour l1uid inclusions.

Sulphides form about 1-2 volume % of the sample and are finely disseminated
in the altered clasts, the early infilling and in stylolites. Largest sulphide
aggregates tend to be in the infilling and are up to 0.2 mm across. Sulphides are
dominated by Fe-poor sphalerite, with subordinate galena showing local
replacive textures towards the former. In stylolites, the sulphides are closely
associated with traces of disseminated pyrobitumen.

The original rock is interpreted to have been a rather massive limestorre
corrtaining traces of organic material and biogenic/ diagerretic pyrite.
Hydrothermal alteration effects foUowed brecciation of the limestone, causing
complete replacement by fine grained turbid carbonate of ankerite/ ferroan
dolomite composition, accompanied by deposition of minor Fe-poor sphalerite,
traces of galena and maturation of the organic material into pyrobitumen.
Partial dissolution of the limestone caused stylolitic concentratiorrs of sulphides
and pyrobitumen to develop. Infilling of the breccia clasts was by
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ankerite/ferroan dolomite, followed by late sparry calcite. The zinc assay value
of the sample is consistent with it being accommodated in the minor
disseminated sphalerite.
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3970004. Recrystaliised, hydrothennally altered and mineralised wackestone,
locally grading to carbonate-bearing carbonaceous siltstone. Rock has been
replaced by zincian ankerite, grading to ferroan dolomite and dolomite, with
deposition of minor fine grained galena and Fe-poor sphalerite. Former organic
material has been hydrothermally matured to pyrobitumen.

Drill core sample is a dark grey to black silty limestone, with angular fragmen's
of recrystallised ?bioclastic material up to 20 mm across supported by a black,
carbonaceous, Silty matrix. There are a few scattered meclium grained
carbonate crystals in the matrix, plus traces of very fine grained galena.
Staining of the section offcut with Alizarin Red S indicated that the original
wackestone has been largely altered to ferroan dolomite/ankerite.

In the section, the wackestone texture is partly preserved, despite strong
recrystallisation. Angular to subrounded clasts up to 6 mm across comprise 25­
30 volume % of the section and are enclosed in a weakly laminated, fine
grained silty matrix with local stylolitic aggregations. Clasts are recrystallised
to fine to medium grained granular carbonate with a clear to slightly turbid
appearance. Typical grainsize range is 0.02-0.2 mm and there are minor
amounts of fine grained disseminated galena, Fe-poor sphalerite, traces of
detrital quartz and small aggregates of a soft, grey, low-reflectance, somewhat
anisotropic substance interpreted to be pyrobitumen. The silty matrix is
dominated by fine grained recrystallised carbonate of generally turbid aspect,
but there are gradations into domains dominated by fine grained quartz,
scattered detrital quartz grains up to 0.2 mm across, minor muscovite flakes
and disseminated sulphides. The sulphides, together with minor pyrobitumen
interstitial to carbonate and quartz, cause the dark colour of the matrix (Photo
5). Scattered throughout the matrix are porphyroblasts, aggregates and veinlets
of turbid carbonate (Photo 5). lnclividual grains are up to 1.5 mm across and
comprise about 5 volume % of the sample. The Silty matrix with pyrobltumen
pigmentation locally grades into thin stylolitic laminations occurnng around
margins of some clasts.

About 5 volume % of sulphides occur in the sample and are disseminated
throughout. They are more common, however, in the silty matrix and in places
show replacive relationships towards the porphyroblastic turbid carbonate.
Galena is slightly more abundant than Fe-poor sphalerite and forms about 3
volume %, occurring as anhedra up to 0.25 mm across. It is locally intergrown
with sphalerite. There is insufficient sphalerite in the sample to account for the
high Zn assay result and some of the Zn must be held in the carbonate.

Electron microprobe analyses showed that the turbid carbonate in the matrix,
including the porphyroblastic type, is zincian ankerite with 8.9 - 16.5 mol. %
ZnC03 (Fig. 2; Appendix). The clear to slightly turbid carbonate in the
recrystallised clasts ranges from zincian ankerite through ferroan dolomite to
dolomite (Fig. 2; Appendix).

It is interpreted that the sample was originally a silty limestone, with bioclastic
fragments largely supported in a clacareous, carbonaceous silty matrix (i.e. a
wackestone). The rock was then hydrothermally altered and mineralised, with

- .
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3970004. Reerystallised, hydrothermally altered and mineralised wackestone,
locally grading to carbonate-bearing carbonaceous siltstone. Rock has been
repiaced by zincian ankerite, grading to ferroan dolomite and dolomite, with
deposition of minor fine grained galena and Fe-poor sphalerite. Former organic
material has been hydrothermally matured to pyrobitwnen.

Drill core sample is a dark grey to black silty limestone, with angular fragments
of recrystallised ?bioclastic material up to 20 mm across supported by a black,
carbonaceous, silty matrix. There are a few scattered medium grained
carbonate crystals in the matrix, plus traces of very fine grained galena.
Staining of the section offcut with Alizarin Red S indicated that the original
wackestone has been largely altered to ferroan dolomite/ ankerite.

In the section, the wackestone texture is partly preserved, despite strong
recrystallisation. Angular to subrounded clasts up to 6 mm across comprise 25­
30 volume % of the section and are enclosed in a weakly laminated, fine
grained silty matrix with local stylolitic aggregations. Clasts are recrystallised
to fine to mediwn grained granular carbonate with a clear to slightly turbid
appearance. Typical grainsize range is 0.02-0.2 mm and there are minor
amounts of fine grained disseminated galena, Fe-poor sphalerite, traces of
detrital quartz and small aggregates of a soft, grey, low-reflectance, somewhat
anisotropic substance interpreted to be pyrobitumen. The silty matrix is
dominated by fine grained recrystallised carbonate of generally turbid aspect,
but there are gradations into domains dominated by fine grained quartz,
scattered detrital quartz grains up to 0.2 mm across, minor mUscovlte flakes
and disseminated sulphides. The sulphides, together with minor pyrobitumen
interstitial to carbonate and quartz, cause the dark colour of the matrix (Photo
5). Scattered throughout the matrix are porphyroblasts, aggregates and veinlets
of turbid carbonate (Photo 5). Individual grains are up to 1.5 mm across and
comprise about 5 volume % of the sample. The silty matrix with pyrobitumen
pigmentation locally grades into thin stylolitic laminations occurring around
margins of some clasts.

About 5volwne % of sulphides occur in the sample and are disseminated
throughout. They are more common, however, in the silty matrix and in places
show replacive relationships towards the porphyroblastic turbid carbonate.
Galena is slightly more abundant than Fe-poor sphalerite and forms about 3
volume %, occurring as anhedra up to 0.25 mm across. It is locally intergrown
with sphalerite. There is insufficient sphalerite in the sample to account for the
high Zn assay result and some of the Zn must be held in the carbonate.

Electron microprobe analyses showed that the turbid carbonate in the matrix,
induding the porphyroblastic type, is zincian ankerite with 8.9 - 16.5 mol. %
ZnC03 (Fig. 2; Appendix). The dear to slightly turbid carbonate in the
reerystallised clasts ranges from zincian ankerite through ferroan dolomite to
dolomite (Fig. 2; Appendix).

It is interpreted that the sample was originally a silty limestone, with bioclastic
fragments largely supported in a clacareous, carbonaceous silty matrix (i.e. a
wackestone). The rock was then hydrothermally altered and mineralised, with



CaC03 MgC03
Figure 2a. Electron microprobe analytical data of carbonate minerals for
sample 3970004, showing results in terms of the system (Fe,Mn,ZnlCOrCaC03­
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Figure 2b. Electron microprobe analytical data of carbonate minerals for
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303242
total replacement of original carbonate by zincian ankerite, grading to ferroan
dolomite and dolomite. There is some evidence that the hydrothermal fluid
subsequently carried more sulphur and commenced depositing sulphides, in
part causing replacement of porphyroblastic zincian ankerite by galena and Fe­
poor sphalerite. Former organic material in the dark matrix was
hydrothermally matured to produce pyrobitumen aggregates.
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3970006. Intensely hydrothermally altered ?bioclastic limestone with initial
replacement by zincian siderite, with development of abundant open space
voids. Partial infilling by fine grained crystalline dolomite has occuIred. Traces
of disseminated pyrite are found in both types of carbonate, with rare fine
grained marcasite and sphalerite in the dolomite infillings.

Drill core sample is a speckled, light brown and dark brown, porous carbonate
rock. Pale brown domains are up to 10 mm across and are partly infilled with
dark brown carbonate with scattered open space voids, locally stained by
goethite. Formation of the latter may be a result of incipient weathering due to
extreme permeability of the rock. Staining of the section offcut with Alizarin
Red S suggested that the pale brown domains were sideritic and that the dark
brown infill may have been ferroan dolomite. A trace of fine grained pyrite is
evident in the sample.

In the section, two domains of carbonate are obvious. About 30-40 volume % of
the rock is comprised of a relatively clear, medium grained carbonate with
interlocking texture, commonly occurring in ovoid aggregates up to 6 mm
across (Photo 9). Some of the grains, which have a typical size range of 0.2-1
mm,areslightly zoned and have curved crystal faces. Traces of fine grained
pyrite are disseminated in these aggregates, with a few irregular masses up to
0.3 mm across. Surrounding the relatively clear carbonate is a fine grained,
crystalline aggregate of slightly turbid, pale yellow-brown carbonate with a
grainsize of <0.3 mm. Crystals of this type project into the commonly
developed vughs (Photos 9 and 10). Again, traces of fine disseminated pyrite,
locally in small elongate masses, are sparsely scattered. There are a few
framboids of pyrite up to 30 ~m across and one or two tiny grains of Fe-poor
sphalerite and marcasite enclosed in the yellow-brown carbonate.

Both carbonate types are locally stained by goethite (Photo 10), probably as a
result of weathering effects due to the permeability of the rock. In places, a
weak relict texture is apparent, with indications of pseudomorphs after former
fossil fragments up to a few millimetres across. However, most of the rock is
strongly recrystallised and there is no strong evidence for a former oolitic
texture.

Only a tiny trace of sphalerite has been noted in the sample, certainly
insufficient to account for percent levels of Zn_ Electron microprobe analyses,
however, revealed that the relatively clear carbonate domains are mostly
zincian siderite with 2.9-16.2 mol. % ZnC03 (Fig. 4; Appendix). These domains
also contain minor dolomite and the latter phase comprises the fine grained
pale yellow-brown carbonate surrounding the relatively clear carbonate and
projecting into vughs. The dolomite is slightly ferroan (Fig. 4; Appendix).

It is interpreted that the original rock was a limestone, possibly with a
considerable bioclastic component. However, hydrothermal alteration has
caused total replacement of the rock, with initial development of zincian
siderite and the formation of abundant void space. This was partly infilled with
fine grained, slightly ferroan dolomite. A little pyrite is disseminated in both
carbonate types, with traces of marcasite and sphalerite in the dolomite.
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Figure 4c. Electron microprobe analytical data of carbonate minerals for
sample 3970006, showing results in terms of the system (Fe,Mn,Mg)C03­
CaC03-ZnC03_
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3970009. Recrystallised ?bioclastic limestone with a few carbonaceous siltstone
fragments. Sample has been altered to ferroan dolomite, with precipitation of
minor disseminated pyrite, sphalerite, galena and pyrobitumen. Fractures and
vughy patches contain sparry ankerite, with minor quartz, sphalerite and
galena.

Drill core sample IS a dark grey fine to medium grained recrystallised limestone
with thin veins and irregular patches up to 25 mm across of white sparry
medium grained carbonate. The latter has weathered to an orange colour on
drill core faces. The rock also contains a few fragments of dark grey fine
grained carbonaceous calcareous siltstone up to 20 mm across. The sparry
carbonate patches and veins are locally vughy and contain a few crystals of
pale brown sphalerite up to 1-2 mm across. Staining of the section offcut with
Alizarin Red S indicated that the recrystallised limestone may ha ve been
altered to ferroan dolomite and that the sparry carbonate is ankeritic. Relict
textures in the limestone are poorly preserved, but there are vague outlines of
former fossil fragments.

In the section, about 90 volume % of the sample is composed of an interlocking
aggregate of fine to medium grained turbid, pale brown carbonate. This
material represents the bulk of the altered and recrystallised limestone, but no
relict textures are preserved. Typical grainsize of the turbid carbonate is 0.1-0.5
mrn and there is very minor pyrite, sphalerite, galena and a soft, grey, low­
reflectance, slightly anisotropic substance, interpreted to be pyrobitumen,
disseminated throughout, mainly interstitial to the carbonate grains (Photo 16).

The turbid carbonate contains patches up to several millimetres across, and
veins of similar dimension, of medium grained sparry carbonate, distinctly
clearer than that forming the bulk of the rock. The sparry carbonate has a
typical grainsize range of 0.2-1 mrn and locally contains infillings of quartz (up
to 0.8-mm across), Fe-poor sphalerite (vein aggregates up to 4.5 mrn long) and
galena (up to 0.5 mrn across). Tiny 2-phase liquid + vapour fluid inclusions are
sparsely distributed in quartz and clear carbonate.

Sulphides constitute about 2 volume % of the sample, being disseminated in
both the turbid carbonate and the sparry carbonate patches and veins. Fe-poor
sphalerite is the most abundant, forming about 1 volume %, and locally
occurring. at about the 10 volume % level in a few of the sparry carbonate veins
(Photo 17). Pyrite is mostly restricted to disseminations in the turbid carbonate,
where it forms tiny subhedra, locally overgrown by a second generation of
pyrite, or by galena and sphalerite. In places, tiny multigrain aggregates of
pyrite are found, intergrown with galena or sphalerite and forming spheroidal
framboidal structures up to 0.1 mrn across (Photo 18). In the turbid carbonate,
sulphides are locally associated with tiny aggregates of pyrobitumen. In the
sparry carbonate areas, sulphides tend to be coarser in grainsize and occur
interstitially to carbonate and quartz (Photo 17).

The rock is interpreted to have originally been a bioclastic limestone, with a few
fragments of dark carbonaceous, calcareous siltstone. The rock underwent
alteration to ferroan dolomite, with total recrystallisation. Minor organic matter

- - . .-
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was hydrothermally matured to pyrobitumen and ?biogenic/diagenetic pyrite
recrystallised. It is possible that minor sphalerite, galena and further pyrite
were introduced during this event. Fracturing was probably coeval with
alteration, leading to formation of veins and vughy patches dominated by
white spany ankerite. A little quartz, sphalerite and galena were also deposited
with the sparry carbonate.
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3970012. Laminated and locally stylolitic micritic limestone with partial
recrystallisation to fine to mediwn grained aggregates of ferroan dolomite.
Sample contains minor disseminated fine grained pyrite and a trace of
sphalerite.

Drill core sample shows a pale to mediunl grey, fine g:ained li:nestone, with
the paler patches having a faint brownish tint. The rock is moderately
laminated, with wavy lighter and darker layers (probably bedding) up to
several millimetres thick (Photo 23). Anastomosing stylolites occur parallel to
as well as cutting across the laminations (Photo 23) and the sample contains
traces of fine grained disseminated pyrite. The darker laminations appear to be
slightly coarser grained than the paler laminations. Staining of the section
offcut with Alizarin Red S indicated that the original limestone is likely to have
been replaced by ferroan dolomite.

In the section, two textural domains are apparent. About half the rock (the
paler component in handspecimen) is composed of a very fine grained
aggregate of turbid carbonate, interpreted to be former micrite. Within this
material are very sparsely scattered aggregates and isolated grains of pyrite
and traces of sphalerite. Pyrite aggregates are up to 0.3 mm across and locally
have spheroidal outlines (framboids). The fine grained turbid carbonate also
contains scattered rhombs of relatively clear carbonate 0.1-0.2 mm across
(Photo 24). In places, the rhombs become more abundant and grade into
domains of total recrystallisation (the darker component in handspecimen). The
recrystallised domains are composed of an tnterlocking mass of rhombs of clear
to slightly turbid carbonate with a typical gramsize range of 0.1-0.5 mm. This
coarser, recrystallised carbonate also contains sparsely disseminated aggregates
of pyrite and a trace of sphalerite.

In the section, a few anastomosing stylolites occur. These are up to 0.3 mm
'Nide and cut across the crude laminations defined by the turbid and clear
carbonate domains. Stylolites contain a dark pigmentation, possibly organic
material, as well as a few tiny grains of pyrite, sphalerite and rutile (the last
being a possible detrital phase in the limestone).

The rock is interpreted to have been a micritic limestone. It could have had an
algal origin but micro textures are not diagnostic. Pervasive alteration to ferro an
dolomite has occurred, along with partial recrystallisation of very fine grained
turbid micritic carbonate to rhombs and aggregates of dearer, sparry carbonate.
A little fine grained pyrite, possibly originally ?biogenicl diagenetic, is
disseminated throughout, along with a trace of sphalerite.
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3970014. Recrystallised and altered micritic limestone. Alteration is dominated
by ferro an dolomite/ ankerite. Rock is rather dark due to fine bituminous
material interstitial to carbonate grains. A few stylolites have developed,
forming concentrations of bituminous material and finely disseminated pyrite.

Handspecimen is a dark grey, fine to medium grained, recrystallised limestone.
It appears to contain a few recrystallised fossil fragments up to 5 mm across
and dark, slightly laminated, silty intercalations, perhaps pigmented by
bituminous material. A few thin dark wavy stylolites characterise the rock and
there are traces of disseminated pyrite. Veins of white carbonate up to 0.5 mm
wide occur sparsely. Staining of the section offcut with Alizarin Red 5 indicates
that the entire sample is composed of ferroan dolomite/ ankerite.

In the section, there is essentially no primary rock texture preserved. The rock
could have been relatively fine grained (i.e. micritic) with a few scattered fossil
fragments, but it has been totally recrystallised to an interlocking aggregate of
fine to medium grained (0.1-0.5 mm) rhombs of carbonate. The mineral has a
relatively turbid, pale brown colour and locally grains are zoned (turbid
interiors and clearer margins). From staining it is interpreted that the carbonate
is ferroan dolomite/ankerite, which has probably replaced former calcite.
Interstitial to the carbonate grains is rare detrital quartz up to 0.2 mm across.
Disseminated throughout, but concentrated into anastomosing stylolitic masses
up to 0.2 mm wide, are dark bituminous material and fine grained
disseminated pyrite (Photo 30). The bituminous material (likely to be
pyrobitumen) occurs interstitially to carbonate and in stylolites (Photo 30). In
places it is evident as a [ow-reflectance, slightly anisotropic substance closely
associated with fine grained pyrite and traces of rutile (the latter representmg
relict detrital grains).

Pyrite is disseminated throughout, but as mentioned above, tends to be
concentrated into stylolites. The mineral forms -0.5-1 volume '70 of the rock and
occurs commonly as subhedra up to 0.05 mm across, in places overgrown by
irregular pitted pyrite. (i.e. pOSSibility of two generatlOns of pyrite deposition).
Locally pyrite has aggregated together to form masses up to 0.3 mm across; in
places these are closely associated with small grains of pyrobitumen (Photo 30).

The sample is cut by several veins up to 0.5 mm wide. These are planar to
anastomosing and are dominated by relatively clear fine to medium grained
carbonate, accompanied rarely by fine grained quartz.

The sample is interpreted to have originaUy been a micritic limestone, with
finely dispersed organic material and biogenic/ diagenetic pyrite. It was
subsequently replaced by fine to medium grained crystallised ferroan
dolomite/ ankerite with organic material being converted into pyrobitumen by
the alteration. Pyrobitumen and pyrite are now concentrated into stylolites.
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3970015. Strongly fossiliferous wackestone with abundant partly recrystallised
fossil fragments in a micritic matrix which is also partly recrystallised. The
matrix is locally darkly pigmented by fine organic matter and contains traces of
disseminated pyrite.

Handspecimen is a mottled dark and light grey strongly fossiliferous
wackestone. It contains abundant broken fossil fragments (corals, bryozoans,
algal material (?stromatoporoids), gastropods and brachipods) up to 20 mrn
across in a dark micritic matrix which may be pigmented by carbonaceous
organic material (Photo 31). A single thi.' carbonate vein cuts the sample.
Staining of the section offcut with Alizarin Red S indicates that the limestone is
composed dominantly of calcite.

In the section, the rock retains a strongly bioclastic texture despite partial
recrystallisation (Photo 32). Approximately 50 volume % of the rock is
composed of fossil fragments> 0.5 mm across, with members of the above­
mentioned phyla. Delicate internal textures of fossils are commonly preserved,
but there is patchy recrystallisation (especially of corals, gastropods, bryozoans
and brachiopods) to form polygonal carbonate aggregates with an average
grainsize of 0.05 mm (Photo 32). Apart from calcite, rare fine grained traces of
pyrite comprise the only other component noted in the fragments. The matrLx
of the rock is micritic and composed dominantly of fine grained calcite.
However, in places it shows variable recrystallisation to isolated aggregates,
grading into extensive domains of polygonal or rhombic form with an average
grainsize of 0.05 mm (Photo 32). Unrecrystallised micrite is fine grained and
likely to be pigmented by traces of dark organic material and disseminated
pyrite. In recrystallised domains, organic material has been concentrated into
intergranular areas, forming a dark, turbid matrix containing traces of
disseminated pyrite (Photo 32),

A few stylolites are manifest as irregular, anastomosing, but essentially
subplanar thin aggregates of dark organic material. These are up to 0,2 mrn
thick and also contain scattered fine granules of pyrite and a trace of ?rutile.

The sample represents a close to "background" bioclastic limestone. It is
dominated by calcite and retains well preserved fossil fragments. The rock has
only been patchily affected by recrystallisation. Dark pigmentation of the
micritic matrix is probably due to finely dispersed organic matter and traces of
pyrite. The latter is likely to be of biogenic/diagenetic origin.
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3970016. Bedded packstone with intercalated recrystallised silty carbonate. The
packstone is rich in broken fossil fragments and the silty layers have been
altered to crystalline sparry ferraan dolomite/ankerite. Fine grained pyrite is
disseminated throughout, but along with traces of bi tuminous rna terial, tends
to be concentrated in the recrystallised silty carbonate layers.

Handspecimen is a massive fine to medium grained grey limestone, evidently
composed of abundant bioclastic material, and intercalated with darker grey­
brown silty carbonate layers up to 10 mrn in thickness. The latter contain traces
of fine grained pyrite and may be pigmented by bituminous material. Oxidised
surfaces of the drill core show a brown weathering effect on the Silty layers,
suggesting that these layers contain ferraan dolomite/ankerite. Staining of the
section offcut with Alizarin Red S indicates that the bioclastic limestone is
probably dominated by calcite, whereas the silty carbonate layers are ferroan
dolomite/ ankerite.

In the section, there are two clearly distinct rock types. Somewhat irregular
layers up to 10 mrn thick are composed of recrystallised Silty carbonate with
only a few recrystallised vestiges of fossil fragments. The silty layers fonn
about 10-15 volume % of the sample and typically contain tightly packed
rhombs of carbonate with an average grainsize of 0.1 mrn. There are also traces
of fine grained detrital quartz along with dark intergranular material. The latter
is dominated by fine grained pyrite, as disseminated isolated grains, and as
aggregates of tiny grains up to 0.6 mrn across. The recrystallised silty layers
also contain traces of finely dispersed bituminous material (anisotropic;
probably pyrobitumen), rutile (?original detrital component) and sphalerite.

The majority of the rock is a finely recrystallised packstone, dominated by
broken fossil fragments (corals, brachiopods, bryozoans) with a typical
grainsize range of 0.1 - 2 mrn (Photo 33). These fragments are set in a micritic
matrix which is now finely recrystallised. There are also a few irregular patches
up to 4 rnrn across of fine to meclium grained quartz enclosed by sparry
carbonate. Quartz has an unusual radiating and prismatic interlocking texture,
characteristic of low-temperature hydro thermal/ cliagenetic silica deposition
(?originally chalcedony). Many of the fossil fragments have acted as sites for
accumulation of fine grained pyrite, causing dark pigmentation (Photo 33).

About 0.5 -1 volume % of pyrite occurs in the sample, along with tiny traces of
sphalerite. Pyrite is slightly more concentrated into the recrystallised silty
layers, but is otherwise disseminated throughout. Fine grained aggregates are
conspicuous (e.g. within fossil fragments)(Photo 33) and it is considered that
pyrite deposition was mecliated by biogenic/ cliagenetic processes. In the silty
layers, pyrite is locally accompanied by dark pyrobitumen interstitial to the
carbonate rhombs.

The rock is interpreted to be an interbedded packstone/ siltstone with the Silty
layers having been altered to fonn ferro an dolomite/ ankerite. Packstone is
finely recrystallised but appears to be still mostly calcite. Biogenic/diagenetic
pyrite, plus minor pyrobitumen, tends to be more concentrated into the silty
layers.
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APPENDIX

Tables of electron microprobe analyses for eight carbonate samples

Analyses are expressed in molecular percent of carbonate end-members FeC03,
MnC03, CaC03, MgC03 and ZnC03.

3 clear, sparry S.3 S1.0 43.7
b clear, sparry 8.4 0.3 51.2 40.1
c dear. sparry 2.5 52.5 45.0
d clear. sparry 9.4 0.4 51.2 39.0
a oncolite 55,0 45.0
I oncolite 5.7 52.0 42,3
g oncollte 0.6 63.8 35,6
h oncolite 0.3 52,6 47.1

oncolite 1.4 55.0 43.6

3970002

type mol% FeC03 mol% MnC03 mol'% CaC03 mol% MgC03 mol% ZnC03

a turbid 66.7 2,1 1,2 9.1 20.9
b turbid 67.7 2,2 2,0 10,7 17.4
c sparry 1.6 98,1 0.3
d spany 0,8 99,2
e sparry 0,9 99, I
I sparry 0.8 99.2
g turbid 72.1 .9 2.5 12, I 11.4
.1 turbid 66,0 .9 1,0 10,1 21.0

turbId 63.0 1.8 1.4 12,2 21,6
turbid 68,0 2,0 1.5 10,0 18,5

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

3970010
type mal%. Fe.C03 mol",'O MnC03 md%, CaC03 mo'% MgC03 mo\% ZnC03

Page 1
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3970004

I
type mol% FeC03 mol'% MnC03 molQ/Q CaC03 mol%. MgC03 mol%. ZnC03

a clear 10.3 0.4 4B.8 34.8 5.7
b turbid 24.2 2.1 50.0 10 . .3 13.2

I c clear 16.8 0.7 52.7 250 4.8
d clear 5.4 58.0 36 1 0.5
e clear 23.1 1.7 49.5 13.3 12.4

turbid 17.8 1.0 51.2 17.0 13.0

I 9 turbid 20.2 1.6 48.6 13.1 16.5
h turbid 20.6 1.3 48.7 205 8.9

clear 1.3 62,2 36,0 0.5

I
turbid 21.6 .8 50.2 II..! 15.0

3970008

I type mol% FeC03 mol% MnC03 mol% CaC03 mol% MgCO:3 mol% znC03

a sparry 2,8 52.7 44.5

I
b sparry 2.1 52,2 45.7
c turbid 0.5 62.5 37.0
d turbid 54.1 45 9
e turbid 75,0 25.0

I I sparry 2,9 53.4 43.7
9 sparry 2.0 53,0 45.0
h turbid 56.3 43.7

I 3970006

type mcl% FeC03 mo\% MnC03 mo~'% CaC03 mol% MgC03 malO,'.. ZnC03

I a turbid .4 52.7 45,9
b turbid ,3 52.0 46.7
c turbid .0 55.2 43.8

I d turbid I.B 51,5 46.7
e clear 80,7 3.B 1.2 2,0 12,3
I clear 78,8 4.0 1.5 2.4 13.3

I
/9 dear 84.6 4.0 6.4 2,1 2,9

/ h turbid 0.9 52. t 47.0
clear 76,1 4,3 1.3 2.1 16,2

I clear 1.2 51,5 47,3 .-

I k clear 0.4 53.0 46.6
I clear 79,8 3,B 1.3 2,1 13.0

I 3970005

type mol% FeC03 mol% MnC03 mol% CaCOO mol% MgC03 mol% ZnC03

I
a clear 2,3 1.3 95,5 0,9
b turbid 67.0 21,0 2.7 9.3
c turbId 66,2 20.4 3,7 9.7
d turbid 68,6 23.3 1.0 7,1

I e turbid 65.2 22,5 3,6 8.7
I clear. zoned 15,7 12,0 57,1 15.2
9 clear. zoned 8,2 5.0 61.5 25,3

I
h turbid 67.4 19.1 2.0 11,5

clear, zoned 13,3 9,2 57.7 19,8
J clear. zoned 0.5 2.6 96,4 0,5
k clear, zoned 11,7 9,9 59.2 1g. 2

I
I
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J'hoto 1: Sampte 3'J7000L Rhombs ofsideritic carbonate, partly replaced by fine grained
sphalerite (pale grey) and minor galena (white), and endo5ed in 5parTy ferroan
dolomite/ankerite. RetIected light photomicrograph, field of view 1 nun across.
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I'hoto 2; Sample 397000L Rhombs of sidaitic aJbonaIe, partly replaced by fine gr<1ined gaJena
and sphaIerilll! (black), abutting granular~ linul""" WlIered Ie fenuan
dolomilll!/ankerite) and CUiU'!leI', drar, IpM'IY ferroan dolomite. Transmitted light
photomicrograph, field of view 2 nun across.
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Photo 3: Sample 3970002. Turbid aggregate of zincian magnesian siderite with a few grains of
galena scaltered about the margins, surrounded by clear sparry calcite. Transmilted light
photomicrograph, field of view 2 nun across.

Photo 4: Sample 3910002. Grains of galena (white) and minor sphalerite (pale grey) at the
margins of, and repladng. zindan rnagN!5ian siderite (grey, high relief>. Sulphides pt'Oject into
coarse spany calcite (grey, twinned). Reflected light photomicrograph, field of view 1 nun
across.

2~\
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Photo S: Sample 3970004. Diffuse turbid porphyroblaSIS of zindan ankerite which have partly
replaced carbonaceous wackestone/siltstone. In the latler, carbonate rOOmbs and detrital
quartz are evident, with pyrobitumen causing the dark pigrnentali n of the matrix. Transmitted
light photomicrograph, field of view 2 nun across.
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Photo 9: Sample 3970006. Ovoid to subangular aggregates of medium grained zindan siderite
surrounded by finer grained, turbid crystalline dolomite. Note abundant vughy patches in the
latter. Transmitted light photomicrograph, field of view 2 mm across.

~ .....
Photo 10: Sample 3970006. Detail from above, showing interlocking, crystalline nature of the
dolomite (slightly stained orange-brown by goethite) surrounding masses of zindan siderite.
Transmitted light photomicrograph, field of view 1 mm across.
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Photo 16: Sample 3970009. Aggregate of ferroan dolomite containing elongate masses of
p)'Tobirumen (pale brownish-grey) and a grain of sphalerite (pale grey) Reflected light
photomicrograph, field of view 0.5 mm across.
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Photo 17: S~mpl. 3970009. Aggregate of Fe-poor sphalerite (dark) adjacent to medium grained
sparry ankerite (pale brown, cleaved) and minor quartz (clear grains). Transmitted light
photomicrograph, field of view 2 mm across.

J

Photo 18: S~pl. 3970009. Spheroidal sulphide aggregates in ferroan dolomite. These
framboidal masses contain pyrite subhedra (creamy), sphalerite (mid-grey) and galena (pale
grey). Reflected light photomicrograph, field of view 0.2 mm across.
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Photo 23: Sample 39700u. Cut drill core slab showing lighter and darker domains in
dolomitised limestone. Anastomosing stylolites occur parallel to interpreted bedding
laminations as well as cutting across them. Thin section examination reveals that the darker
domains contain reaystallised dolomite.

'2(,.10 \'1

Photo 24: Sample 3'J700u. Development of dolomite rhomb5 in fine grained turbid
dolomitised micrite. Note the gradation into recrystallised dolomitic domains. Transmitted
light photomicrograph, field of view 2 nun across.
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Photo 31: Sample 3970015. Cut drill core slab sho\~ingclasts of fossils (bryozoa, corals, algal
material) in a dark micritic matrix. The matrix is pigmented by a bituminous organic substance.

" ,.

Photo 32: Sample 3970015. Fossil fragments including a gastropod (finely recrystallised willi
relict septa) and ?algal material (dark, turbid) are set in interstitial granular recrystallised
calcite. Note tI\e dark bituminous pigmentation in tI\e recrystallised calcite domain
Transmitted light pootomierograph, field of view 2 mm across.
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Photo 33: Sample 3970016. Richly fossiliferous packstone with broken fossil fragments in a
micritic matrix. Note concentration of fine grained pyrite (dark) in certain fossil fragments
TransmiltL..J light photomicrograph, field of view 2 mm across

•
.
•

,
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Photo 30: Sample 3970014. Scattered grains of pyrobitumen (pitted, pale yeUowish-grey) and
pyrite (creamy) disseminated in recrySlallised ferroan dolomite/ankerite. Note dose
association of pyrobitumen and pyrite with a stylolite (irregular black line). Reflected light
photomicrograph, field of view 1 mm across.
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Memorandum

nnd August 1994

Road via Burnie (option ii) is the most reliable but holds not significant cost benefit over the original
study.

File l.ZI
Brian Wilson
Richard Olive
fc5lm~orf
.:;;;:;;;;~_-.-.-."- ...

22 Augu" 1994

Zeehan Zinc Prospect,
Tasmania

Michael Laverty

R J Batterham

MDLimdl

Subject

From

Please fmd attached an addendum titled "Concentrate Transport Addendum" prepared for R&PD by
Minenco. Five options of transporting concentrate from Zeehan to Risdon were found ro be
technically feasible.

Use of the Lyell highway south ofZeehan to Risdon is not recommended with or without a partial
replacement by a slurry pipeline (option iv and v). A pipeline for the entire distance to Risdon could
be of interest for a large project.

Several possible schemes for shipping by sea from the Macquarie Harbour area (Strahan for small
concentrate ronnages or Pilot Bay for larger concentrate tonnages) have been developed which at
first pass seem both technically feasible and of lower cost than going through Burnie.

(i). RoadiraiJ/sea via Burnie ( as selected in original study)
(ii). Road via Burnie
(iii). Sea via Strahan or Pilot Bay
(iv). Road via Queenstown
(v). Slurry Pipeline to Gormanstonlroad via Tarraleah

To

303264

In response to the brief preliminary economic assessment/discussion study of the Zeehan zinc
prospects currently being explored by CRAE, Ian Gould raised the question of alternative transport
options. The original study considered transporting concentrate by road to Rosebery, rail to
Burnie, sea to Risdon and made use of existing infrastructure that transports Hellyer, Rosebery and
Mt Lyell concentrates.
-'
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Michael Laverty

The major uncertainties for the shipping options (option iii and iv) are,

303265

The transport study has identified some potential cost benefit alternatives that could be considered in
furure evaluations of the Zeehan zinc deposits, the timing of which will be governed by exploration
needs.

22 A ugUS[ J994MDLlmdl

(a), Possible low availability of Macquarie Harbour or Pilot Bay because of
weather and tidal patterns,

(b), Shallow depth and poor dredging effectiveness of dredging in Macquarie
HarbouL

(c), Large infrasrrucrure cost (especially with high plant capacity),
(d), Use of motorised barges on West Coast of Tasmania for low to medium

capacities (1 to 2,5 Mt/y), This type of vessel has not been used in
Tasmanian waters.

/

The impact of the lower cost options on [he minimum ore grade for project viability is however
quite small. For a ten year life, 5 million tonne per annum, zinc are project, the minimum head
grade for viability reduces from 53% to 52% Zn equivalent and at a lO% Zn equivalent head grade
the project net present value would improve from about $570M to $605M,
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SUMMARY

I.

!
l,

Cost Estimates for Concentrate Transport Options to Risdon
(5 Mt/y Ore, 10% Zn Equivalent, 940 OOOwmt/y Concentrate)

1

1 - Road/rail/sea via Burnie
2 - Road via Burnie
3 - Sea via Strahan or Pilot Bay
4 - Road via Queenstown
5 - Slurry Pipeline to Gormanston/road via Tarraleah

,'l:\WP\lEEHAN\3""Ol2526.RPT a.iIW'l

Table 1:

The routes are shown in Figures 1 and 2 and order of magnitude cost estimates are
given in Table 1.

The following five options were fOW1d to be technically feasible:

This report summarises preliminary investigations into zinc concentrate transport
options between Zeehan and Risdon. The range of capacities considered was:

Option Description Capital Capital Operating Capital Depreciation ...
Cost Depreciation Cost Operarinll: Cost
(SM) (Slwmt) (Slwmt) (S/wmt) (Sit are)

I 1 _ Base Case Road/rail/sea via - . 39.6 39.6 7.4
I BurnieI

I 2 Road via Burnie . - 37.4 37.4 7.0

'3 Sea via 5trahan/ Pilot 41.1 8.7 11.8 20.5 3.9
Bay

,

:4 Road via Queenstown - - 31.4 31.4 5.9
! (LyeU Highway),

5 5lurry pipeline to 8.6 \.8 23.7 25.5 4.8
, Gormanston, Road via

, TarraJeah (Lyell
Highway)

~ Ore Production (Mt'yl
II
I

I
I 1 2.5 5 ,

, II

Concentrate (wmt/y) 188000 470000 940 000

(wmt/wk) 4000 10000 20000

/
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The last two options rely on major sections of the Lyell Highway. This highway is
very steep in many places and is of a low standard. Almost all heavy transport to
the Zeehan district from Hobart (Risdon) uses the longer distance route via
Launceston and Burnie. Therefore, these options are not recommended for further
consideration.

There is potential for significant cost savings over the base case for options using sea
transport from Strahan (smaller concentrate tonnages) or Pilot Bay (larger
concentrate tonnages).

Economic analysis of this option for a ten year 5 Mt/ Yzinc ore project indica tes:

• for a 10% Zn equivalent ore grade the project net present value would improve
from about 5570 M to $605 M;

• the minimum ore reserve grade for viability reduces from 5.3% to 5.2% Zn
equivalent.

The major uncertainties identified with this option are:

• Possible low availability of Macquarie Harbour and Pilot Bay because of
weather and tidal patterns.

• Shallow depth and poor dredging effectiveness in Macquarie Harbour.

• Large infrastructure cost, especially with high plant capacity.

• Use of motorised barges on West Coast of Tasmania for low to medium
capacities (l to 2.5 Mt/y). This type of vessel has not been used in Tasmanian
waters.

'1:\WP\ l.EEHAN\ BA.Ol2S26.R.PT (Ms'H)



ZEEHAN ZINC CONCENTRATE TRANSPORT
Zeehan to Risdon Map 3 0 3 2 7 0
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303271
ZEEHAN ZINC CONCENTRATE TRANSPORT
Zeehan/Macquarie Harbour/Melba Flat Area Map

Option 1 - Base Case
Option 2
Option 3
Option 4
Option 5
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1. BACKGROUND

In a recent Minenco Report (R3204) on the financial viability of zinc deposits
near Zeehan only one concentrate transport option was considered: Road to
Rosebery /Rail to Burnie/Sea to Risdon. It made use of existing infra­
structure that transports Hellyer, Rosebery and Mt Lyell concentrates.

CRA Resource & Processing Developments has asked that Minenco examine
other options for concentrate transport to Risdon. It was suggested that sea
transport from Macquarie Harbour could be a viable alternative and that
slurry pipelines could have a role in some options.

This report summarises preliminary investigations and costing of possible
concentrate transport options:

• road transport to Risdon both directly and via Burnie,

• slurry pipeline over the mountainous section of the Lyell Highway,
then road transport to Risdon,

• road transport or slurry pipeline to Strahan then by sea to Risdon,

• slurry pipeline to Pilot Bay then by sea to Risdon.
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30327a
2. MODES OF TRANSPORT

2.1 General

The principal features of each transport mode are discussed below.

2.2 Sea

• Macquarie Harbour area is the only sheltered area on the West Coast
that is suitable for ship loading.

• Present infrastructure in Macquarie Harbour can only service a small
£is hing boat fleet.

• Within Macquarie Harbour the maximum draft allowed is 3.7 m,
which will only allow 1 200 t vessels or 2 000 t barges. Major dredging
of the harbour is uneconomic because of quick. moving sands and large
expense.

• Pilot Bay, which lies to the south side of Macquarie Harbour, can be
dredged economically to 11 m. This YVi.ll allow 20 000 t vessels to be
anchored for lighterage or moored at a jetty. A past study that
investigated shipping quartzite from south of Macquarie Harbour
recommended using Pilot Bay for the mooring of 20 000 t vessels.

• Macquarie Harbour is controlled by the Hobart Marine Board which is
keen to attract business away from Burnie.

2.3 Road

• 6-axle 42.5 t (28 t pay load) trucks are permitted all over Tasmania.

• B-Double (45 t pay load) trucks are being operated on a trial basis on
the Midlands and Bass Highways until September 1994. These have
not been considered because there is no guarantee of acceptance.

• There should be no restrictions to 7 day/week operation, however
there may be night curfews.
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/ 2.4 Slurry Pipeline

• 200 mm pipeline (cf Century) is technically feasible across Zeehan
terrain.

• Zeehan area is less environmentally sensitive than Savage River,
therefore suitable for a pipeline.

3032747

• Savage River pipeline (85 km, 229 mm diameter) was installed a
remote part of North West Tasmania, and has transported iron ore
concentrates successfully for many years.

• Slurry pipelines can be considered as an alternative to road transport,
particularly if road infrastructure costs are large.

• A major road transport group in Tasmania (Brambles) recommends
the Burnie route for road transport of large tonnages of concentrate,
however, the Queenstown route was not ruled out. Freight rates of
8<t/laden km/t (good standard road), 10<t/laden km/t (poor standard
road) have been indicated by Brambles.

• The Queenstown to Gorrnanston truck route no km) would use a
private Mt Lyell Mine road and a toll could be expected.

• Whilst the Tasmanian Department of Works permitted truck usage of
the Lyell Highway to Risdon, it strongly recommended alternative
routes.

• The 280 km route (Zeehan Highway, Lyell Highway) to Risdon is very
slow and could take up to 12 hours for a return trip (55 km/h average).
On this route there are approximately 85 krn of sub-standard, hilly
roads in four separate locations: Queenstown to Gormanston, Mt
Arrowsmith to Derwent, Ouse to Bradys Lake, New Norfolk to
Granton. These sections have forced almost all West Coast truck
deliveries to go via Burnie, (430 km Zeehan to Risdon).

• It is possible to drive a 42.5 t truck from Zeehan to Risdon via
Queenstown, however there would be a prohibitive maintenance cost
imposed if the frequency exceeded 20 to 40 trucks per day. At present
only 250 light vehicles (and occasional trucks) use the highway each
day.
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303275

• An alternative to the difficult Queenstown/Gorrnanston road section is
to use a 36 krn slurry pipeline from the mine to Gormanston. This
increases the initial capital cost, but still does not connect with a good
and reliable road. The high standard road only starts about 50 km
from Risdon.

• There is no direct road route from Zeehan to Pilot Bay. If the heads
had to be crossed a slurry pipeline would be the only viable
alternative. Both a span across the heads (650 m) and an underwater
passage (l.S to 2.5 km) are technically possible. The underwa ter
option is more viable because of its significantly lower cost ($2 M vs
$5 M).

Rail

• Mt Lyell rails concentrate from Melba Flat to Burnie. Melba Flat is only
7 krn north of Zeehan.

• The Emu Bay rail line originally ran to Zeehan, therefore an easement
should be available for a rail extension.
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3. OPTIONS FOR TRANSPORTING CONCENTRATE

3.1 Selection Process

Each transportation mode was examined, and four options to the base case
were selected. The options are described and order of magnitude costs
presented below.

The design criteria used are in Appendix A. Capacities are presented in
Table 2.

Table 2: Concentrate Production Rates

il
Ore Production Rates (Mtly)

,

1 2.5 5

Processing
Recovery % 90 90 90
Grade Zn - Ore % 10 10 10
Grade Zn - Conc % 52 52 52
t Conc/t Ore 0.17 0.17 0.17

!

Concentrate Production Rates
Dry (dmt/y) 173 000 433000 865 000
Wet - 8% moisture (wrnt/y) 188000 470000 940 000

(wrnt/wk) 3618 9045 18089
incl10% contingency (wrnt/wk) 4000 10 000 20000

3.2 Description of Transport Options and Costing

Option 1 - Base Case-RoadJraiIJsea via Burnie

Road trip could be shortened by a small amount by trucking to Melba Flat
in preference to Rosebery. This does not significantly affect the overall cost.
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303277
Table 3: Option 1 - Base Case - Road/Rail/Sea Via Burnie - Costing

,
I,

are Production Rates (Mtly) I,
I

1 2.5 5

Capital Costs S - - -

Operating Costs
Zeehan to Rosebery (road) ($/wmt) 3.0 3.0 3.0
Rosebery to Burnie (rail) ($/wmt) 13.2 13.3 13.3
Burnie (handling) ($/wmt) 7.6 7.6 7.6
Burnie to Risdon (sea. handliTlg) ($/wmt) 15.7 15.7 15.7

Sub-total ($/wmt) 39.6 39.6 39.6

TOTAL ($/wmt) 39.6 39.6 39.6
($/t are) 7.4 7.4 7.4

($M!y) 7.5 18.6 37.2

Option 2 - Road via Burnie

Concentrate is taken to Risdon via Burnie and Launceston in 28 t payload 6­
axle trucks. (Murchison, Hampshire, Bass, Midland Highways approx
430 km). For 1 to 5 Mt/y there are 20 to 100 return trips per day with a
7 day / week operation with the possibility of night curfews. A return trip
takes about 12 hours.

Table 4: Option 2 - Road via Burnie - Costing

Ore Production Rates (Mtiy)

1 2.5 5

Capital Costs $ - - -

Operating Costs
Zeehan to Risdon

,
(road) ($/wmt) 37.4 37.4 37.4

I

I TOTAL ($/wmt) 37.4 37.4 37.4
($/t are) 7.0 7.0 7.0
($MIy) 7.0 17.6 35.2 ,

I
I

; Rate 8~/laden krn/t.



11

303278
Option 3 - Sea via Strahan or Pilot Bay

1 Mtly (4000 t concentrate/week)

The concentrate is filtered at site, transferred into transportable boxes at the
mine site and trucked to Strahan along the recently sealed Henty Highway
(42 km). These boxes are loaded on to a purpose built 2 000 t motorised
barge at a new jetty located at Regatta Point (2 kID south of Strahan). This
barge makes two round trips to Risdon each week (480 km per round trip).

2.5 Mtly (10 000 t concentrate/week)

Thickened concentrate slurry is pumped to Regatta Point along a 40 kID
150 mm pipeline and then filtered. The filtercake is transferred to boxes and
shipped by barge as for 1 Mt/y. Two or three barges are required.

5 Mt/y (20 000 t concentrate/week)

Thickened concentrate slurry is pumped to Pilot Bay through a 50 kID
200 mm pipeline. The pipeline passes under Macquarie Harbour, where it
is bedded into rock at 6 m depth. At Pilot Bay the slurry is filtered and
stored in bulk. 20 000 t vessels will be loaded at a new jetty on the south
side of the bay. One round trip to Risdon will be made per week.

"-l:\W'P\~\8AOnS26.RP'Tl.\.{IW)
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Table 5: Option 3 - Sea via Strahan or Pilot Bay - Costing

Ore Production Rates (MUy) II

~
1 2.5 5 I

Capital Costs
iZeehan to Strahan upgrade (road/bridge) ($M) - - -

Zeehan to Pilot Bay (slurry) ($M) - 6.1 7.6
Macquarie Heads Crossing ($M) - - 2.0
Pilot Bay jetty ($M) - - 28.5
Strahan jetty ($M) 6.0 6.0 -
Tug Boat ($M) - 3

Total ($M) 6.0 12.1 41.1

Capital Cost Depreciation
,

($/wmt) 6.4 5.1 8.7
i

Operating Cost
Zeehan to Strahan (road) " ($/wmt) 4.0 - -

Zeehan to Pilot Bay (slurry) ($/wmt) . 0.5 0.3
Port Handling ($/wmt) 3.0 3.0 3.0
Sea freight ($/wmt) 10.0 10.0 6.5
Unload ($/wmt) 2.0 2.0 2.0

Sub-Total ($/wmt) 19.0 15.5 11.8

TOTAL ill ($Iwmt) 25.4 20.6 20.6
I (Capital Depreciation ($/t are) 4.8 3.9 3.9

and Operating) ($MJy) 4.8 9.7 19.4
II

, Depreciated over five years.

" Rate SIl/laden lan/t.

W No additional cost has been allowed for operating filter plant remote from mine
(2.5,5 Mt/y capacity).
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, Rate 10¢/laden km/t.

Table 6: Option 4 - Road via Queenstown - Costing

303280
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Option 5 - Slurry Pipeline to Gormanston, Road via Tarraleah

This option replaces the first section of road travel of Option 4 with a slurry
pipeline. Slurry is thickened at the mine site and pumped to the filter plant
located at Gormanston. The concentrate is then trucked to Risdon as per
Option 4.

The trucks leave Zeehan and travel along Zeehan/Lyell Highways to
Queenstown. The next 10 km is along the private Mt Lyell mine road. From
Gormanston to Risdon the journey is along the Lyell Highway. Regular
road maintenance of this road is envisaged because it has only been used by
light vehicles in recent years. Despite the one way distance of 280 km being
significantly shorter than the 430 km via Burnie, the travel time is still
12 hours. This slow average speed of 55 km/h is caused by the poor
standard of the road and its steep slopes.

Option 4 - Road via Queenstown

This option is only applicable to mine outputs up to 2.5 Mt/y (40 trucks per
day) because of a restriction imposed by Tasmanian Department of
Transport and Works.

Ore Production Rates (Mtly)

1 2.5 5

Capital Costs ($M)
I- - -

Operating Cost
Zeehan to Risdon (road) , ($/wmt) 30.4 30.4 30.4
Mt Lyell private road toll ($/wmt) 1.0 l.0 l.0

Sub-Total ($/wmt) 31.4 31.4 31.4

TOTAL ($Iwmt) 31.4 31.4 31.4
($It ore) 5.9 5.9 5.9
($MIy) 5.9 14.8 29.6

/

•
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Table 7: Option 5 - Slurry Pipeline to Gorrnanston, Road via Tarraleah
Costing

Ore Production Rates (Mtly)

1 2.5 5
I

i

Capital Costs
Zeehan to Gormanston Hill (slurry) ($M) 4.5 6.6 8.6

Capital Cost Depreciation' ($/wmt) 4.8 2.8 1.8

Operating Cost
Zeehan to Gormanston Hill (slurry) ($/wmt) 1.3 0.9 0.5
Gormanston Hill to Risdon (road) , ($/wmt) 23.0 23.0 23.0

Sub-Total ($/wmt) 24.3 23.9 23.7

TOTAL;» ($/wmtl 29.1 26.7 25.5
(Capital Depreciation and ($/t are) 5.5 5.0 4.8

I Operating) $Mly) 5.5 U.6 24.0
i

, Depreciated over five years.

"Rate 10q:/laden lan/I.

W No additional cost has been allowed for operating filter plant remote from mine.



/

15

• refurbish and extend the rail line to the mine or Zeehan;

all capital and operating costs are of order of magnitude standard
and need review.

suitability of motorised barges for Tasmania's west coast,

depths and dredging suitability of Macquarie Harbour,

effect of weather conditions on the availability of harbour and port
for loading,

•

•

•

•

Option 3 - Slurry Pipeline or Truck to Macquarie Harbour/Sea to Risdon

During optimisation it may be possible to make small improvements to the
Base Case costing with two changes:

This is the cheapest option evaluated and has potential to halve the base
transport cost. There are several areas of risk that require further attention:

Option 2 - Road via Burnie

• replace road transport to rail line with a slurry pipeline.

303282

Road via Burnie and Launceston is the most reliable road option. There is
no significant cost benefit over the base case at present. It is recommended
not to follow this option further, unless the base case cost increases or B ­
double trucks are permitted on this route.

Option 1 - Base Case - Road to Melba FlatJRail to Burnie/Sea to Risdon

The options that should be considered in future studies of Zeehan deposits
are listed below with suggestions for further evaluation steps.

Road via Queenstown and slurry pipeline to Gorrnanston/road via
Tarraleah (Options 4 and 5) should not be considered further because of
their reliance on the sub-standard Lyell Highway. At present almost all of
the goods trucked from Hobart to the West Coast are supplied via Burnie.

4. CONCLUSIONS AND RECOMMENDATIONS
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• 11.5 m depth in Pilot Bay allows 20 000 t vessels.

APPENDIX A - DESIGN CRITERIA

"

wmt of concentrate/week
return trips per week

20 000
100

safe operating velocity 1.13 rn/s (c£ Century).

70% solids, solid SG 3.6, slurry SG 2.8 (c£ Century).

7 day / week opera tion.
4 000 10 000
20 50

Round trip to Risdon is 480 kIn and takes 4 days for all boats at 10 knots.
load 1 day, south 1 day, unload 1 day, north 1 day.

•

•

Slurry Pipeline

•

• 42.5 t truck gross carries 28 t payload.

Road

• 3.7 m depth in Macquarie Harbour allows 2 000 t barges.

Sea

General

See section 3.1
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APPENDIX B - PEOPLE CONTACTED

SEA

Bernie Dirikis (Principal Consultant - Shipping, CRA Technological Resources­
Studies)

Captain John Hodgson (Harbour Master - Hobart Marine Board)
John is responsible for Macquarie Harbour, and referred Minenco to North
West Shipping & Towage for detailed information on the area.

Graeme Phillips (Manager - North West Shipping & Towage)
Graeme participated in the quartzite study 20 years ago, and has many
contacts with Macquarie Harbour/Pilot Bay shipping knowledge.

ROAD

Tasmanian Department of Transport and Works

Jack Lane (Manager- Public Vehicle Maintenance)
Jack is responsible for maintaining vehicle standards and issuing permits.

Michael Bushby (Systems Engineer - Traffic and Road Assets)
Michael assesses road condition in the Zeehan/Risdon areas and determines
acceptable road usage.

/

Brambles

Glen Wright (Sales Support - Hobart)
Glen has experience in bulk road transport to the West Coast.

SLURRY PIPELINE

Norman Cawper - (Slurry Systems)
Norman has been involved in many slurry pipeline designs (eg Savage River,
Century).

PDJ-NRS:dan-jap
17/6/94
5098-001
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SUMMARY

The zinc price assumed is US$O.56/lb and exchange rate of A$1 = USSO.70.

The concentrator is envisaged as two stage fully autogenous grinding followed by
lead and zinc flotation. .

1N,I'NP\ZEEHAN\SA012117.APT

Some detailed test work is recommended to check the metallurgical response of the
various surface mineralisation types.

Altered (sideritic) limestone underlying the mineralised clays could be mined after
the clays are removed but if only 30% of zinc is as sphalerite much higher grades will
be needed for viability. Figure 5 shows the operating margin as a function of the
proportion of zinc as sphalerite for grades of 4% and 6% ·zinc eqUivalent.

The surficial clays appear to have about 90% of contained zinc as sphalerite.
Although the mining of the clay will pose some problems, a number of 500 000 t
deposits containing 3% to 4% Zn equivalent has the potential to underpin a viable
project treating 1 Mt/y of clay. Figure 3 shows the operating margin as a function
of the proportion of zinc as sphalerite. Figure 4 shows the tonnes of reserves needed
for project viability range from about 4 Mt at 3.4% Zn eqUivalent to about 20 Mt at
2.4% Zn equivalent.

This conclusion is based on a conceptual target lying between 200 and 600 m below
surface, haVing a near vertical dip and ore thicknesses of 10 m to 20 m. The mining
method proposed is open stoping, without backfilling, which will achieve about 65%
ore recovery.

A limestone-hosted pnmary zinc resource which can deliver ore from an
underground mine of 10% zinc equivalent would need to supply at least 0.7 Mt / y for
ten years to be financially viable. Lower grade resources would need higher
production rates eg 6% equivalent zinc needs about 3.5 Mt/y for ten years to be
viable. These outcomes are shown in Figures 1 and 2.
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Fig. 1 : Zeehan Zinc - Limestone Hosted Primary Sulphide Ore

IRR vs. Production Rate

50 ~~~~,----~
.- ~~-~~ -~. ----_.~---,---~~~--~~-~

~~~~I~---~--~ -----

I--~~~-I·--~--~-

w
c
W
N:l
(/)

,':.,)~

5.0

--

4.5

-

Ic Criterion

4.03.5

8%Z

-~-I---~~~--,;;;-

3.0

-- ----

2.5

-_. -~._--~- ~--~-I-~-

2.0

Production Rate MVy (Mine Llfe=l Oyrs)

-~~+-----I---

1.51.00.0 0.5

o

40

10

~Q
II:
II: 30
~

.~
:0
11l
:;:
u
'i§
0 20
<:
0
u

LU



- -·-,-i.~ ,--1..•• ,- ,"

c_ - - - - - -
,

Fig. 2 : Zeehan Zinc - Limestone Hosted Primary Sulphide Ore
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'Fig.4 : Zeehan Zinc· Surficial Clay
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Fig. 3 : Zeehan Zinc - Surficial Clay

Operating Margin vs. % of Zn in Sphalerite
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Fig. 5 : Zeehan Zinc - Sideritic Carbonate

Operating Margin vs. % of Zn in Sphalerite
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BACKGROUND

303293

This report presents some preliminary concepts and costs for a range of
deposits and develops parameters for project viability.

The main exploration objective is the discovery of major limestone hosted
primary zinc sulphide resources.

7

The known occurrence of near surface zinc deposits in clays derived from
weathering of the underlying limestones is also relevant to potential project
development.

eRA Resource & Processing Developments has asked Minenco to provide a
financial evaluation framework which can be used as a guide to the economic
viability of various zinc resources in the Zeehan area of Tasmania.
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GEOLOGICAL SETTING

3032fJ4

The Gordon Limestone IS considered prospective for major pnmary ZinC

resources.

The Oceana deposit (4 Mt at 19.4% Pb, 4% Zn, 106 glt Ag) is within the
Pasminco lease.

8

The Zeehan basin lies between the Mt Read volcanics and the Heemskirk
granite.

It has conglomerates at the base, then the Gordon Limestone which outcrops
over about 60 strike km, 50 km of which CRAE has under tenure either
outright or in joint venture with Allegiance. Other leases are held by Renison
Goldfields and Pasrninco.

N:\WP\ZEEHAN\BA01'2117.RPT
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3.2 Mining Method and Cost

Table I : Primary Sulphide Ore Conceptual Resources

3.3 Ore Processing Concept and Cost

3032~5

9

Million of Tonnes of Ore
Strike Length, m

500 1 000 2 000

10 m wide 6 12 24

20 m wide 12 24 48

Primary crushing
Two stage autogenous grinding with pebble crushing
Lead flotation

The conceprual plant proVided to prepare ZinC (and lead) concentrates
compnses:

Access is by decline from the surface. Ore is hoisted from the mine.

Order of magnirude capital costs are shown in Table 3.

Operating cost estimates for mining rates of 0.5, 1,2 and 5 Mtly are 522.50/t,
$20.25, $18.25 and 515.50/t respectively.

Mine dewatering requirement is likely to be substantial. (The small Oceana
mine is reported to have been pumping 11 400 tonnes of water per day when
it closed in 1960.)

The mining method proposed is long hole open stoping without backfill
because of the expected good ground conditions. Ore recovery of 65% and
mining dilution of 10% at zero grade are nominated.

The conceptual target is a vertical deposit 10 to 20 m wide containing 10% Zn
equivalent which commences 200 m below surface and extends to 600 m below
surface. The resource tonnages generated are shown below.

PRIMARY SULPHIDE ORE

3.1 Conceptual Target

3
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Concentrator establishments for operating and maintenance personnel and
concentrator power requirements are tabulated below.

Operating cost estimates which are shown in Table 1 have been derived from
the following assumptions:

Zinc flotation
Concentrate thickening and filtration
Tailings thickening.

0.20

$It Ore
0.04
0.08

at 51AO/kg
at 51,SO/kg

3% of concentrator capital per year

25 g/t
50 g/t

10

12 kWh/t
100 micron

SEX
NaCN

Maintenance supplies

Other operating stores

Flotation reagents:

Lead

Work lndex
Grind, dso

Zinc SEX 100 g/t at SlAO/kg 0.14
CuSO, 500 g/t at 50,SO/kg 0.40
Frother and flocculant 0.09

0.75

I I
Mt/y

I
kWhlt

I
MS/y

I
Sit

I
Power at 0.5 29.3 0.9 1.8
50.06/kWh 1 27.5 1.6 1.6

2 25.5 3.1 1.5
5 23.7 7.1 1.4

I I
Mt/y

I
No.

I
MS/y

I
Sit

I
Manning at 0.5 27 1.35 2.7
550000 ea 1 40 2.0 2.0

2 54 2.7 1.35
5 95 4.75 0.95

Order of magnitude capital cost estimates for the plant and surface facilities
have been derived from the "Early Evaluation Model" and are shown in
Table 3.

NIW!=\ZEEHAN\SA012lIT,APT
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Table 3: Total Capital Costs, A$ M

3.5 Total Capital Costs

3.4 Total Operating Costs

11

Cost UStJlb Contained Zinc
Mtly

Site Operating Freight Smelter Charges Total

0.5 12.6 2.7 26.0 41.3

1 10.8 2.7 260 395

2 9.4 2.7 260 381

5 8.0 2.7 26.0 36.7

MVy Mial! COllc'r COliC Inrra Canst lind Location TOlal

TUDSp EPCM Adjust

0.5 80 14 1 6 15 3 119

1 100 22 1 8 23 5 159

2 140 36 1 12 39 9 237

5 240 69 2 21 81 17 430

Mining CODcentrator Admin and Services CODC Tnn..:; Toul Op

MVy Co~l

Sit Sit People Sit Sit Sit

0.5 22.50 6.9 30 6.3 7.4 43.1

1 20.25 5.8 34 4.5 7.4 38.0

2 18.25 4.8 40 3,5 7.4 34.0

5 15.50 4.1 60 3.0 7.4 30.0

Table 2 Total Operating Costs, US¢/lb Contained Zinc

The total operating costs expressed in US~/lb of contained zinc in concentrate
are shown in Table 2 for 10% Zn equivalent are.

Table I : Total Operating Costs. A$lt Ore

N:\W?\ZEEHAN\BAQ12117.APT
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Zinc concentrate sales tenns to Risdon

3.8 Financial Assumptions

Economic assumptions

3032;)3

0.56
0.70
3%
3%

10% Zn equivalent
90
52
0.173
490 (Zn USSO.56/lb, AS1 = US50.70)
85

12

Zinc price, USS/lb
US$I A$ exchange rate
Australian cpr
us GDP

Sales terms assumed for zinc concentrate to Risdon include a treatment charge
of USS200/tonne of concentrate, at a zinc price of USS1 235, ClF Risdon_
Metal paid is 85% of zinc content with a minimum deduction of 8 units.

These terms are equivalent to a payment of 53.5% of contained zinc or US$343
per tonne of zinc concentrate.

Figure 1 shows a plot of internal rate of return against production rate. For
grades of 10% and 8% equivalent zinc, the production rates needed to meet
CRA's hurdle rate of 11:5% are 0.7 and 1.2 Mt/y respectively.

Key assumptions in 1993 dollars are based on CRA's long term forecasts of
August 1993_

Figure 2 shows the general curve for financial viability (as 11.5% IRR) relating
are grade and mineable are reserve. If a mineable reserve of 50 Mt was
available the viable grade is less than 6% zinc equivalent.

Mined Ore grade
Zinc recovery, %
Cone grade, % Zn
t conc/t ore
AS/t concentrate (excluding freight)
AS/t are (excluding freight)

N:\W'P\ZEEHAMSAOI2117.FlPT

3.7 Financial Viability Parameters

3.6 Revenue
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Taxation rate

Capital deductions faT tax allowances

Zinc concentrate transport costs

13

Timing of tax payments

Corporate income tax is calculated at 33% of taxable income, with franking
imputation included. The actual tax rate for tax calculation is 16.5%.

All plant and equipment costs associated with the concentrator are deducted
using a depreciation rate of 30% on a declining balance basis, Benefits are
taken from the commencement of mining operations.

Where the project generates an annual loss, the project is credited with the tax
benefit immediately,

Where taxes are payable, it is assumed that 30% of the liability is paid in the
same year it is incurred and the balance in the following year.

Costs associated with mine, mine services and infrastructure are deducted on
a straight line basis over ten years, with the benefits commencing in the same
year as the expenditure is incurred.

Zinc concentrate is assumed to have an 8% moisture content for the calculation
of transport cost.

I I Cost A$/wmt I
Zeehan to Rosebery by road 3,00

Rosebery to Burnie by rail 13.30

Port handling charges at Burnie 7.60

23,90

Sea freight from Burnie to Risdon 15.70
(US511.0/wmt, includes unloading at Risdon)

39.60

The analysis assume the zinc concentrate to be road hauled from Zeehan to
Rosebery, railed to Burnie and from there shipped to Risdon (a similar route
to that used for Rosebery zinc concentrates). A breakdown of the costs is
shown in the table below.

NIW'P\ZEEHAN\BA012117.FlPT
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Royalty

Working capital

Profit is assumed to be 'defined as book profit which is before tax and after
depreciation.

14

Mt/y Ore SM

0.5 3.2

1 5.7

2 10.4

5 23.7

Royalty : 1% of net sales + profit x [0.3 of profit ]
net sales

In addition to thC" capital costs associated with bringing the mine on line, a
working capital allowance is also required to fund the production and
transport of zinc concentrate to Risdon until payments are received. This
allowance takes into consideration the impact of debtors, creditors, operating
stores holding and concentrate stocks. Working capital costs for the four
production rates investigated are shown in the table below.

Net sales is assumed to be defined as revenue after the deduction of smelter
charges.

Royalty is calculated in accordance with the current guidelines in Tasmania.
It is assessed at 1% of net sales plus a percentage of annual net profits, the
percentage varying in direct proportion to the rate of annual profit to net sales
in accordance with the following formula.

N:\I,&@I"lEEHAI'I\SA012117.!'lPT

/

I
I
I
I
I
I
\ .'

I
I
I
I
I
I
I
I
I

l
I
I
I
I



2. Altered sideritic carbonate

3. Stratabound clay

4 NEAR·SURFACE MINERALISATION

15

Beneath the siderite alteration there may exist a stratabound clay unit
which can also carry zinc as sphalerite and, to a major extent, a zinc­
rich clay.

These are remnants of the Gordon limestone and are in the form of
black clays which are highly acidic and highly reducing.

A summary of the zinc distribution is shown in Table 4. Of the 20 samples,
only three were estimated to contain zinc solely as sphalerite. Siderite is the
other major form of zinc.

A dipping and plunging zone often/usually exists below the surficial
clay whidl contains siderite altered carbonate. The rock texture is
"rubbly"or "coarse sandy".

The highest grade areas of the Grieves surficial clay contain a minor
part of the zinc as zinc-bearing clay (fraipontite, chlorite, serpentinite),
some in zinc bearing siderite, but more than 90% of the zinc occurs as
low iron sphalerite.

The zinc is mostly in solid solution in the (Ca, Fe, Mn, Zn) carbonate
with only about 30% as sphalerite.

20 samples have been looked at for mineralogy by "quantitative" XRD (Amdel
Report G838800G /94).

1. Surficial clays and very weathered limestones

N:\\I'IPo.ZEi:HAN\8A012117.AI"T
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4.1 Mineralisation Ty pes
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Table 4: Zjnc Occurrence by Mineralisation Type

1. Surficial clays and very weathered limestones

303302

A concentrate grade of 52% Zn could be assumed, taking an optimistic
view of pyrite depression.

16

An expectation of 90% of the zinc in the form of sphalerite is supported
by the Amdel quantitative mineralogy. This suggests zinc flotation
recovery could be about 80%, assuming about 90% of sphalerite is
recovered by flotation.

The potential for zinc recovery is likely to be governed by the proportion
present as sphalerite.

Mineralisation Type Sample % Zn Distribution of Zinc. %

No.
Sphalerite Chlorite Siderite

L Surficial clays 004 10.3 100 . -

and very 028 9.3 91 - 8
weathered 073 6.1 100 - -

limestones 338 l3.4 68 28 3
445 l3.5 94 - 6
464 8.9 100 - -
650 3.1 93 7 -

Arithmetic average 92 5 3

2. Sideritic _036 7.2 26 - 74
carbonate 041 7.2 9 - 91

080 9.8 16 84
220 4.2 65 10 1- 26
228 5.5 34 29 37
229 16.7 3 8 89

. 230 298 69 13 18
341 2.3 35 - 64
431 4.2 33 - 67
447 10.8 29 71
659 8.4 27 1 73
663 15.1 . - 100

Arithmetic average 29 5 66

3. Stratabound Clay 244 20.0 35 62 -

N:\~EEH""N\BA012' 17.RPT
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2. Altered sideritic carbonate

3. Stratabound clays

30 ~"O'), q .... ,,_~ • v

Some grinding will be required but flotation at natural pH IS more
likely to possible because of the carbonate in the are.

17

A sphalerite recovery of 90% can again be assumed in a concentrate of
52% Zn. The other zinc seems to be as chlorite (for which selective
recovery is not very likely) and as higher grade (still <20% Zn) siderite.
Recovery of zinc to saleable concentrates from chlorite and siderite can
be disregarded.

The proportion of zinc as sphalerite is not well defined at present
because only one sample has been examined. This sample contained
35% of the zinc as sphalerite and 62% in chlorite. Reagent cost and
recovery features are likely to be similar to the surficial clays.

The other major source of zinc is siderite and while this may be able to
be recovered by flotation after sulphidisation the low and variable
amount of zinc in the carbonate (2-18% Zn) makes production of a high
grade concentrate from this material impossible. Treatment cost for this
stage will be higher than for sphalerite flotation.

The proportion of zinc as sphalerite in the 12 samples examined varies
between 0 and 69%, and averages 29%.

Recovery of zinc by acid leaching is a less likely option because most
of the materials have appreciable acid consuming carbonates (calcite,
dolomite and siderite).

This is too optimistic because the reported natural pH is acidic, the
pyrite in the are may float readily and the sphalerite may not. pH
adjustment to the 7 to 8 range will probably be needed.

The amount of grinding required can be estimated from an available
sizing analysis but flotation reagent requirements and performance are
not able to be forecast with any surety. The most favourable reagent
assumptions are that flotation can be carried out at the natural pH and
that only xanthate collector and copper sulphate activator will be
needed.

N:\wP\ZEEHAMSA012117, RPT
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4.3 Annual Production Estimates

1. Clay

4.4 Mining Concepts For Near-Surface Mineralisation

18

Topographically, the region is flat and experiences a relatively
temperate to cool climate with significant rainfall. The clay by
definition is puggy. Excavation from surface by mechanical load/haul
means will require extremely low bearing pressure equipment. The
combined effect of the clay'smaterial handling characteristics, the local
hydrology and the climate will make the operation of such equipment
in this way very difficult.

Entering the deposit from the east where the basal limestone comes
nearest to surface could be an approach. The clay would be excavated
by equipment running on the top of the limestone working to a full
height clay ore face.

Averaging the three Grieves prospect cross sections provided for
48200N, 48000N and 47800N, (see attached spreadsheet) one could infer
the black clay mineralisation develops around 1 500 tonnes per metre
of strike. If the strike length is say 500 metres then the Grieves resource
(and yet to be delineated other resources along strike) contains around
650 000 tonnes of the black sphalerite bearing clay. An indicative
tonnage estimate of around 500 000 tonnes of black clay per deposit is
proposed.

% of Zinc Zinc Recovery Concentrate Contained Zinc
as Sphalerite % dmtly t1y

25 22.5 17310 9 000
50 45 34620 18 000
75 67.5 51920 27 000
90 81 62310 32400

The annual production of concentrate and contained zinc assuming 90%
recovery of sphalerite and no recovery of zinc from clay or carbonate is shown
below for 1 Mt/y of 4% Zn.
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Other concepts for mining/processing the black clays include:

(ii) The Marconaflo system, say from a crane or large jib, could
replace the monitor/pump arrangement.

(iii) Rather than a permanent process plant, a modular mobile
process plant temporarily located to serve say three or four
resources could be contemplated.

19

Relocation, loss of production, environmental demands etc
probably offset any perceived benefits when compared to
a permanently located process plant.

Grinding capacity will need to be provided in three or
four units to facilitate relocation (a 900 kW mill is not
easily moved).

Allows reduced pumping distances to plant for ore and
from plant to tailings disposal areas.

•

•

•

• Mine planning will involve detailed design of water
management, pumping and piping design, dewatering
and permanent placement of tailings, final topography
contouring and flora revegetation.

• At the plant the slurry is delivered to a surge tank and
hence to the grinding mill and flotation.

• Tailings to be pumped from the process plant, dewatered
and placed back into a previously mined out resource.
Particle distribution of the tailings will govern how
efficiently this activity can be performed, A tailings darn
of say 1.0 Mt capacity adjacent to the process plant is
required for periodic use.

• Clay may be difficult to slurry. Assume that slurry will
be directed to a screening and thickening plant at the
mine for water recovery. Assume 40% solids pulp density
for transfer to plant.

(i) Hydraulic monitors to feed the black clay /water slurry to multi
stage centrifugal pumps to pump the ore to a central permanent
processing plant.

Ny,yp,ZEEHAN\8A0121 17.RITT

/

••
I
I"'~
I
I-
.­
I.~
1'-.

I
I~

I-­
I•'

I
'---'

1:1
'......1

I,;
I,

_J

I
1---



• An active deposit has -

Mining capital cost estimate

There are several difficulties with this concept.

• Two deposits are equipped for mining at all times.

20

water supply pond,
pumps to recover the dilute (10% solids) clay slurry,
a screening and thickening plant,
pump sets to deliver thickened (40% solids) clay slurry to
the grinding/ flotation plant,

• A central grinding/flotation plant located, on average 3 krn from
each of about ten deposits each containing 0.5 Mt of clay ore.

A preliminary capital cost estimate for establishing a 1 Mt/y mining
system using hydraulic monitoring has been based on the following
concepts:

• Tailings disposal may need to be in another site to avoid
mixing with newly mined ore.

3033CG

• A floating plant is not well suited to a number of small
deposits because of the need to move when each is mined
out.

To accommodate the bulk style mining concept, ideally the resource
mineralisation needs to be relatively continuous and limited at its base
by fresh limestone.

• The floating plant would be quite large because of the
need to either thicken before flotation or have a large
flotation capacity to handle dilute pulps.

(v) Dewatering dredged black clay slurry onto a stockpile pad
whereby the clay has the opportunity to be further dewatered
before being loaded and hauled by rubber tyre equipment to a
permanent processing plant may be worth considering. This
would introduce additional water management problems.

(iv) Similarly a floating, modular process plant(s) located on
pontoons immediately behind the Marconaflo/ cutter suction
dredging system is another option. The flotation process plant
would be designed around minimum floor space flotation
techniques.

N:\W?>.ZEEH....N\9A012117.APT

./

I
1
1
·1
1
1
I
1
1
I
1
1
1
1
I:

Ii -~.

I:
".- .

1
1
I·



Mining operating cost estimate

103307

• About every five years, the grinding flotation plant would be
moved to a new location.

In addition, an annual cost of $0.25 M has been provided to prepare
two new resources for mining.

2.05
0.25

2.30

$It Ore

1.20
0.45
0.40

$M

Mechanical equipment 5.3
Pipelines 2.0
Transmission lines and sub-station 0.7
Tailings dam and ponds 0.3

Total initial capital 8.3

21

Contingency

TOTAL

Mining
Screening/thickening
Pumping ore/tailings/water supply

pipelines to supply water, deliver slurry to the plants,
tailings to previously mined areas and reclaim water from
the tailings areas,
power transmission lines from the grinding/flotation
plant.

A preliminary mining cost estimate of $2.3/t of clay based on the
hydraulic monitoring concepts described above is shown below.

The costing of this concept is a preliminary order of magnitude estimate
of unspecified accuracy which is probably adequate for the purpose of
indicating the size of the cumulative resource needed to make a viable
stand-alone project from mining surficial clays.

• Twice a year one of the screening/thickening plants will need to
be moved to a new deposit to maintain ore supply.

NIWP\ZEEHAMBA012117.APT
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2. Siderite altered carhonate

1. Mining by excavation

Note: includes black clay tonnage of 750 000 t.

4.5 Processing Plant Concepts

3 370 000 1.8 : 1

8 560 000 2.6 : 1

Waste Tonnes Waste/Ore Ratio

22

1 880 000

3230 000

Ore TonnesDepth

down to 50 metres

down to 100 metres

The two plants described below envisage 1 Mt/y of ores being mined
from several deposits and transported in daylight hours to a central
facility which operates continuously.

At this stage of the assessment, there is no provision for a second stage
of "oxide zinc" flotation to attempt recovery of zinc bearing clays and
carbonates. Such a process may be technically possible but it seems
likely to be uneconomic because of the relatively low zinc content (less
than 20% Zn) of the clay and carbonate minerals.

The follOWing average (from the three Grieves cross sections) open pit
profiles are based on a 500 metre strike resource.

CRAE's prediction of 0.5 Mt of black clay and 0.5 Mt of iron
carbonate/stratabound clays per resource looks reasonable. An overall
stripping ratio of say 2:1 might be possible. This could escalate owing
to haul road placement and removal of mobile clays away from the pit
limits.

A preliminary estimate of a contractor's rate for mining of $5/ t ore has
been made, based on $5/m3 and 2: 1 stripping ratio.

303308

Traditional hard rock drill/blast/load mllung techniques will be
employed to excavate the limestone and expose the iron carbonate
altered limestone and the strata bound clays. Removal of non
mineralised or sub economic black clay is necessary - note the
permanent placement of such material may be difficult and expensive
exercise. Mining of the sandy iron carbonate and strata bound clay ores
to be by similar load/haul methods employed for the limestone with
possibly additional dozer assistance.
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Altered carbonate

Clays

Installed power is 1 870 kW.

23

Installed power is 2820 kW.

A total of 22 people are required.

The flotation and concentrate dewatering plant is similar to that of the
clay are.

Grinding is by single stage SAG mill to produce flotation feed of 80% ­
100 micron. A Work Index of 10 kWh/t is assumed which requires an
installed mill power of 1 600 kW.

One operator on day shift can handle and crush the are.

Ores from mines are dumped through a twin shaft sizer on day shift
and conveyed to a conical stockpile at -250 mrn size.

Flotation concentrate is thickened and filtered on shift and loaded to
transport on day shift.

27 personnel are required to operate and maintain the plant and
laboratory.

The flotation plant is estimated to require 25% solids pulp and 30
minutes pulp residence time.

Two operators per shift are needed to feed the plant and prepare
flotation feed slurry.

Grinding to 80% -100 micron is by a 900 kW ball mill.

The clays are assumed to have a feed sizing of 80% passing 0,6 mm (as
per sample 3753497 sized by eRA AID),

The clay ores will be stacked on the ground and reclaimed by frant end
loader to a wash hopper and trammel plant similar to those operated
on gold and sapphire ores in the Inverell district of NSW,
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2. Mining by Hydraulic Monitoring

Pumping and pipeline sizes

4.7 Processing Cost Estimates

4.6 Capital Cost Estimates

24

The grinding and flotation sections plant would be similar to that
described for excavated clay.

The thickener for plant.feed would be about 20 m diameter (assuming
area required is 0.1 m' It I d).

The benefit of thickening adjacent to the mine is in the lower cost of
smaller pipelines and the lower power required to pump ore slurry to
the plant and tailings water back to the mine.

When this slurry is thickened to 40% solids, the slurry flow reduces to
230 mJIh and the required pipeline diameter to 150 mm.

303310

For 125 tlh are (1 Mt/y) and 10% solids the pulp flow is 1 167 mJ Ih
(0.32 mJ Is) and required pipeline diameter is 350 mm (to maintain a
flow velocity of 3.5 m/sec).

Clay Ores Altered Carbonate
$/t Ore $/t Ore

Labour 1.62 1.32
Power 0.74 1.05
Operating supplies 1.10 0.92
Maintenance supplies 0.60 0.66

Sub-total 4.06 3.95
Contingency, 10% 0.41 0.40

Total 4.47 4.35

Preliminary estimates are summarised below.

By comparison with the $22 M estimate for the capital cost of a 1 Mt/y
primary sulphide concentrator assumptions of $20 M and $22 M have been
made for clay and altered carbonate ores respectively.
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4.8 Value of the Mineralisation

4.9 Size of Clay Resources Needed for Viability

90%
US$O.56/1b
US$200/t of cone.
US$1235/t zinc (= USW.56/1b)
A$40/wet tonne of conc
0.70

25

If an underground resource is discovered, it would probably be an advantage
to start the project by treating clays in the plant while the underground mine
was being developed. Subsequent treatment in separate circuits would
probably be required.

Total reserves of about 16 Mt and 8 Mt are required for viability for 2.5% and
3% Zn equivalent ore respectively.

Figures 3 and 5 show the operating margins as a function of percentage of zinc
in sphalerite for two ore grades.

The operating cost estimate (from Table 5) is A$9.9/tonne.

The surficial clays with 90% of the zinc as sphalerite have an operating margin
of about A$18/t of ore which can be used to pay for the capital, royalty and
taxes and prOVide a profit.

A project based on 1 Mt/y of surficial clays could have an initial capital cost
of about $45 M.

The financial outcome is expressed in Figure 4 as ore grade vs total mineable
reserve for an IRR of 11.5%.

The sideritic carhonates have no operating margin if less than 50% of the zinc
is present as sphalerite (compared with the estimate of 30% zinc as sphalerite).

Recovery of sphalerite
Zinc price
Smelter treatment charge
Smelter reference price
Concentrate freight to Risdon
US$: A$

Table 5 shows the net value (as $/t operating margin) of the two main
mineralisation types for a total zinc grade of 4% Zn at a range of proportions
of zinc in the fonn of sphalerite. The main assumptions in this table are
shown below.

4.10 Value of Clay Resources to an Underground Ore Project
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Clay

Tu !>Ie 5 IndieUlive Vulue und Operaling Margin of Each Ncar-Surface Mineralisalion Type
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% ZII % ZII " US$/t USSIl US$II A$/I ~lrlp A. SIt Ore Co·;t On"

CUIIC On Ore Ore 0" AS!t Oft'

90 4.0 911.11 52.11 53.5 343.2 21.4 11.1162] 1.9 19.5 27.M 2.3 4.5 3.1 9.9 17.9

75 4.0 '100 520 53.5 343.2 17.8 00519 16 162 232 2.3 4.5 31 99 133

50 40 900 520 53.5 3432 119 00346 1.1 .lOB 155 23 45 3.1 99 56

35 40 900 520 53.5 3432 83 00242 07 76 10.8 23 45 3.1 99 09

25 4.0 900 520 53.5 3432 5.9 00173 05 5.4 7.7 23 4.5 3.1 99 -22

90 40 900 560 56.1 387.7 22.4 00579 IB 207 29.5 23 4.5 31 99 196

.

Siderilic Car!>ollale
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Cline Ore Ore 0" 0" A$/IOre

90 40 900 520 535 343.2 21.4 00623 1.9 19.5 27.8 50 4.4 31 12.5 153

75 40 90.0 520 53.5 343.2 178 00519 1.6 162 232 5.0 44 3. J 12.5 107

50 4.0 900 520 535 3432 ]]9 00346 11 108 15.5 5.0 44 31 125 30

35 4.11 911.11 52.11 53.5 343.2 M.3 11.11242 11.7 7.6 III.M 5.11 4.4 3.1 12.5 .1.7

25 4.0 90.0 520 53.5 343.2 5.9 00173 0.5 54 7.7 5.0 44 31 125 -48

90 40 900 56.0 561 387.7 224 00579 1.8 207 29.5 5.0 4.4 31 125 170
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4.11 Next Steps

3033J3

An important step in assessing the near-surface deposits will be to determine
the value of the mineralisation by investigating the metallurgical performances
of a number of samples of each type. This work would be aimed at
confinning conditions for sphalerite flotation, sphalerite recovery rate, and
grade of concentrate produced. It would also be useful to establish acid
consumption figures to check the assumption that acid leaching is not feasible.
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Conventional mining methods have been assumed with excessive water being a

potential threat.

First indications, surprisingly, are that there is no great location advantage for Zeehan

as concentrates must be transported to Rosebery by road whence they go by rail to

Burnie and then by sea to Risdon.
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JA Jnnes
MD Laverty

COPY:

RJ Batterham

Zeehan Zinc Prospect

July 1, 1994

IG Gould
WJ Atkinson CRAE Perth
TVV Dickson CRAE Eastem Region

Advanced Technical Development

Limestone Hosted Primary Zinc Sulphide Resource

A steeply dipping 10 to 20 metre wide resource, located between 200 and

600 metres below the surface, producing around 0.7 mtpa at a head grade of 10% Zn

would support a viable operation, Le. a 10 million tonne resource striking over

500 metres.

MEMORANDUM

Suriicial Clays
,

At this stage it would appear that the surficial clays could sustain a viable operation if

the resource were of the order of 6-8 million tonnes (it is presently at 0.5 million

tonnes). While the mining method is relatively straight fOlWard the water and slurry

management in and between the open pits and the central processing plant adds to

the cost.

SUBJECT:

Attached is Mick Laverty's summary comments on this prospect.

R&PD recognises the value of early comment on exploration prospects and offers

comments in the expectation that they may be of some use in gUiding what is still

obviously an exploration target.

FROM:

TO:

DATE:

The dipping altered siderite carbonates and strata bound clays do not look too

/ promising as the fraction of zinc appearing as sphalerite is too low. Zinc associated

with the chloride and siderite is unable to be upgraded to a marketable zinc product.
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Memorandum

6th June 1994

3. Conclusions

\

21 lune 1994

Michael Lavel1j' .

Zeehan Zinc Prospect,
Tasmania

MDl/mdJ

1. Task

From

2-. Approach

Lower head grade demands a higher production rate and based on a ten year mine life, a larger
resource. At 8% equivalent zinc head grade a production rate of 1.2 million tonnes is suggested, ie
a geological resource of around 16 million tonnes. At 6% equivalent zinc head grade a production
rate of 3.4 rnillion tonnes is implied, ie a geological resource of around 45 million tonnes.

Subject

To

3.1. Limestone Hosted Primary Zinc Sulphide Resource

A conceptualised steeply dipping 10 to 20 metre wide limestone hosted primary zinc sulphide
resource located between 200 and 600 metres below the surface, producing 700,000 tonnes of ore
per annum at a head grade of 10% equivalent zinc will sustain an economically viable operation.

File l.ZI
Tom Dickson

303315

Taking into account a description of the current exploration status and long term objectives, as
provided by Tom Dickson and Rod Parkinson of CRAE Victoriaffasmania, R&PD was invited to
carry Out a financial evaluation framework for use as a guide to the economic variability of various
zinc resources in the Zeehan prospect. Minenco's study, R3204 dated June 1994, detailing the
basis of the estimate is attached.

-CD1
- RESOURCES AND PROCESSING DEVELOPMENTS

A brief preliminary economic assessment/discussion of the Zeehan zinc prospects currently being
explored by CRAE was sought by Ian Gould. A limestone hosted primary zinc sulphide resource
being the main prize.
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~.1. Limestone Hosted Primary Zinc Sulphide Resource

4. Summary

Excess water may be encountered in the underground mining and impact on operating costs.

3.2. Zinc Bearing, Black Surfical Clays, Altered Siderite Carbonates and Stratabound Clays.

2t June 1994

Million of Tonnes of Resource
Strike Lengrh. metres 500 1.000 2000

10 metre Resource Width 6 12 24

-20 metre Resource Width 12 24 48

MDUmdl

A summary of production and COSl details based on a 10% equivalent zinc head grade follow,

A conceptual plant will involve, primary crushing, two stage autogenous grinding with pebble
crushing, lead flotation, zinc flotation, concentrate thickening and filtration and tailings thickening.

Proposed mining method is by long hole open stoping without back fill. Ore recovery of 65% and
mining dilution of 10% at zero grade are nominated. Access is by decline and ore will be shaft
hoisted.

Resource tonnages generated by a conceptual underground target (200 to 600 metres below surface)
are as follows,

203316

Production rate sensitivity based on a 10% and 8% equivalent zinc head grade and a ten year mine
life with project internal rate of return is given in figure 1. Equivalent zinc grade and mineable
reserve sensitivities based on a ten year mine life with CRA's 11.5% internal rate of return criteria
are given in figure 2.

The potential for producing a saleable concentrate is governed by the proportion of zinc present as
sphalerite. Economic assessment was focused on the surficial clays given that zinc flotation
concentrate from the siderite and zinc chlorite mineralisation is unlikely to exceed -20% Zn grade
arId be deemed unsaleable.

Sensitivity of zinc associuted with sphalerite at a 4% and 3% zinc head grade with operating
margins (net value available to pay for capital expenditure, royalty, tax and return on investment) is
given in figure 3. At a 4% zinc head grade an operating margin of around $18.00 is reported.

To sustain an economically viable operation, a series of surficial black clay resources tJtalling
around 5.5 million tonnes, being processed at a production rate of 1 million tonnes per annum at a
head grade of between 3 and 4% zinc of which 90% of the zinc reports as sphalerite is required.

Equivalent zinc grade" "and mineable reserve sensitivity based on a 1 million tonne per annum
production rate with eRA's 11.5% internal rate of return criteria is given in figure 4.

Subordinate to the limestone hosted primary zinc sulphide resource target are the drill intersected,
zinc bearing black surfical clays (-90% sphalerite) and the steeply dipping, zinc bearing, altered
siderite carbonate (-30% sphalerite) and stratabound clay wnes (-35% sphalerite).

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



303317

4.2. Zinc Bearing, Black Surfical Clays, Altered Siderite Carbortates and Stratabound Clays\

Drilling has intersected zinc mineralisation associated with surfical black clays, and steeply dipping
altered siderite carbonates and stratabound clays. Present knowledge suggests the following
average zinc mineralogical distribution.

Various mining concepts were contemplated. The preliminary capital and operating cost estimate
for establishing a I million tonne per annum operation is based on a hydraulic mining system
servicing a central grinding/flotation process plant located on average 3 kms from each of about 10
deposits each containing 0.5 million tonnes of surfical clay. Two deposits are needed to be
available for mining at all times and be equipped with a water supply pond, pumps to recover the

21 June 1994MDUmdl

The potential for economic viability is governed by the proportion of zinc present as sphalerite.
Siderite may be recovered by flotation but the low variable amount of zinc in the carbonate (2-18%
Zn) makes production of a high grade concentrate from this material impossible. Selective recovery
of a zinc chlorite is also considered unlikely. Recovery of zinc by acid leaching is a less likely
option given most of the material comprises of acid consuming carbonates (calcite, dolomite and
siderite).

Mineralisation Type Distribution of Zinc %
Sphalerite Chlorite Siderite

~ Surficial Clays and very weathered limestones 92 5 3
fuased on 7 samples)

Siderite Carbonate 29 5 66
(base<! on 12 samples)

Stratabound Clay 35 62 -

(based on I sample)

Annual Production Rate
0.5 1.0 2.0 5.0

Item Mt/v Mt/v Mt/v Mt/v

Zinc Recovery 90% 90% 90% 90%
Tonnes of Zinc Concentrate Produced 86.538 173.077 346,154 865,384
Grade of Zinc Concentrate 52% 52% 52% 52%
Tonnes of Zinc Produced 45,000 90,000 180,000 450,000

Zeehan/Risdon Transport Cost
Per wet tonne of Concentrate $39.60 $39.60 $39.60 $39.60
Per tonne of are milled $7.40 $7.40 $7.40 $7.40

Total Operating Cost
Per tonne of ore milled $43.10 $38.00 $34.00 $30.00
US Cents per Pound of Zinc Recovered US41.3c US39.5c US38.1c US36.7c

Total Project Capital Cost $1l9M $159M $237M $430M
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dilute (10% sOlids) clay slurry, a screening and thickening plant, pumps to deliver thickened (40%
solids) clay slurry to the process plant, pipelines to supply water, deliver slurry to the plant, tailings
to previously mined our areas and reclaim water from the tailings areas, power transmission from
the process plant. To maintain ore supply, the screening and thickening plants will be relocated
twice a year to a new deposit. Envisaged about every five years the process plant will be moved to
a suitable new location.

A summary of production and COSt details based on a 4% equivalent zinc head grade follows,

1 Million Tonne oer Annum Production Rate

Item 90% Zn as 75% Zn as 50% Zn as 35% Zn as
Sphalerite Sphalerite Sphalerite Sohalerite

Rerovery of Zinc as Sphalerite 90% 90% 90% 90%
Tonnes of Zinc Concentrate Produced 62,300 51,923 34,615 24,231
Grade of Zinc Concentrate 52% 52% 52% 52%
Tonnes of Zinc Produced 32,400 27,000 lli,OOO 12,600

..

Zeehan/Risdon Transport Cost
Per wet tonne of Concentrate $39.60 $39.60 $39.60 $39.60
Per tonne of ore milled $7.40 $7.40 $7.40 $7.40 \

Total Operating Cost
Per tonne of are milled $11.80 $11.50 $11.00 $10.60
US Cents per Pc~~d of Zinc Rerovered USI8.4c US29.5c US45.4c US52.7c

'-

Total Proje<:t Capital Cost -$45M -$45M -$45M -$45M

5. "Look alikes"
/

A comparison of the Zeehan primary sulphide zinc cash operating cost with various Australian base
metal operating mines follows.

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

Zt.Ut!.II,~u.a-IlO.lJdZiAr:s.1pIoide ~ ••_._~

~: ------------\-----.=--·---=2_.-_
~ -----::-=:- ~.- .-------
~ 40 _ - _0 _

" ,~'-
:t------,------~-------~----,-------1

~ U OA ~5 U ~7S

I
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Michael Laveny

Resource and Processing Developments
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\

21 June 1994

/

MDUmdl

A general comparison of the envisaged Zeehan project with potential Australian non ferrous base
metal projects is depicted in attachment No I.

Based on present knowledge the "order of magnitude" estimates applied to the Zeehan resources
seem reasonable.
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Fig. 1 : Zeehan Zinc" Limestone Hosted Primary Sulphide Ore

IRR vs. Production Rate

L---------
L--------10% Zr

/----- ---7 -""""----~-/ -"..-
-"-- 8%Zr Equlv.

V ..
/

,/"
,/"

,/"
,/"

11.5% IRR C/=lA's Econor Ic Criterion,/"
/ j.~

-17 -J

/
/

1//

Producllon Rate MI/y (Mine 1Ile=10yrsj

5.04.54.03.5
~

3.02.52.01.51.00.50.0

o

50

40

10

~

~
o
's
o 20co
o
W



--------------------
Fig. 2 : Zeehan Zinc - Limestone Hosted Primary Sulphide Ore
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--------------------
Fig. 3 : Zeehan Zinc· Surficial Clay

Operating Margin vs. % of Zn In Sphalerite
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Attachment No I

Ausrralian Base Metal Projects General Description

Project Method Tonnes !reared Capital Cos, Operating Cost
per year IMt) A$M A$/t

I. Under Construction
Mt Keith, - nickel open pit/floa' 6.6 450 ?

McArthur River, - lead/zinc uglfloat 1.2 290 53.30
NBH Peko, - copper/gold open pit/uglfloat 3.7 220 ?

2 Under Consideration
Honeymoon WeU, - nickel open pit/ugifloat 3.0 300 25.00
Dugald River, - lead/zinc ugifloat 0.8 110 45.00
Ernest Henry, - copper/gold open pie/float 6.0 250 14.00
Canrtington, - silverlleadizir.c ugifloa, 1.5 225 40.00
Bulong, - nickeVcopper open pit/float 1.2 135 ?
Lady Loretta, silver/lead/zinc u.ifloat 0.5 115 55.00

3. Zeehan Zinc, primary sulphide ugifloat 0.5 119 43.10 \
1.0 159 38.00
2.0 237 34.00
5.0 430 30.00

..

Various Australian Base Metal Operating Mines Production/Grade Performance

.
Item Hellyer Rosebery Broken Elura MIM Thalanga Zeehan

Hill.

Tonnes Mtpa 1.25 0.56 2.5 0.95 5.23 0.65 1.00

Head grades
Zinc, % 13.5 lOA 9.0 8.8 7.0 lOA 10.0
Lead. % 7.3 3.2 6.7 5.7 5.6 2A -

Silver, gil 156 104 77 90 132 115 -

Zinc Recove.")'. % 53 89.5 92.5 75 62 86.8 90

Concentrate Grade,%Zn 51 54.2 52.5 49.0 50.3 56.0 52
Tonnes of Conc pa 174.000 106.000 376,000 90.800 385,000 93,000 173,000
Tonnes of Zinc pa 88.900 57,500 198,300 37,200 255,800 54,900 90,000

MDUmdl 21 June 1994
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APPENDIX 10

Diamond drill core magnetic susceptibility measurements
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Appendix 10 ; Magnetic susceptibility measurements 01 Grieves drill core. 30332G
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A_p~r1l:1l~ _~ Q: __ (lriev8.s,_.Erospect. Magnetic susceptibility measurements on CRAE drill eore.

susceotibilitv readinas are xlO -3 51
~ -

---- ---- --------~

HOLE OF""'" DTO SAMPNO :FIELOtD TEXTURE AL TIMIN COLOOR COMMENTS ----
Fe%, In; M Sus

ZG1Q4 0.00' 5.35: Co
28104 5.35 6 70 Ccy No Rec. 0.04
ZG104 6.70! 950' 3753647Sls G POOfRec 2.02' 9300 0.12
28104 9.501 , 0.601 3753648i ,00 Poor Rec 1.221 13300: 0.00
lG104 10.60i 12J5l3X5~_6_49J.Sg 00 Poor Rec 1.?2L 273001 0.10

~!~~
, '.2.,?-?: 14.351 37536S0lCcy 00 Poor Rec 1.41' 31 100.1_iJ~~
~ ~

ZG104 14.35 15.50 1 3753651 !CcySls ern P.oor Rec 0.99' 9200' 0.05
ZG104 15.50 16.95i 37S3652!S~____ NV 0.381 3416 0.07
2G104 16.95 1 18.5_5l~!~?5_~~!S_~ 00 PoorRec I 07' 6300, 0.05

-- - -- ---- .8-5i----2-i3~ZQ 104 18.55: 19.501 3753654iSIsCcy 00 Poor Re<; ,
ZG104 19.50' 20.50" 3753655,'S1s 00 I .62 2049 0.10
ZG104 20.50 21.80137536561515 00 I .39 2956i 020
ZG104 21.80 22.60' Ccv? _~flec.

ZG104 22.60; 23.80' 375365TSIsCcv 00 ,~17 2857 1.00

ZG_l_Q~ _}3.80 1 25.05i 37536S8;SIsCcy 00 PoorRec I 66i 324_9
~~ ~

0.35
ZG104 25.05: 27.301 Ccy? No Rec.
ZG104 27.301 29.101 37536591S1s AI Sd "" Poor Rec 21.201 84200' 0.30
ZG104 29.10 31.50 i 37536601819 AI Sd '1'8. __ :Poor Rec 37.70 531DOi 1.00
ZG104 31.50 32.60! 37536611S1s

~

AI .~- "" Poor Rec 45.00' 362001 1.00

~_104_. _.3_~._60! 34.001 37S3662~S1s AI Sd "" Poor Rae
---- 38.00! 92100' ~~

ZG104 34.001 35.101 37536631S1s AI Sd 't1?_ Poor Rec 34.301 151000' 0.70
ZG104 35.101 36.701 37536641S1s AI Sd "" Poor Rec 34.90! 123000: 0.50
ZG10S 000 2.80! Cq . ,~~or~.
ZG105 2.80 3.20: Cc Poor Rec 0.03
ZG105 3.20 4.40: 3753665,Ccv 00 1.74 250001 0.00
ZG105 4.40, 4.95i 37536613'Ccy 00 __ l,~}~, g,0300L__ 0.00
ZG105 4.95i 5.601 3753667:CCV- 00 Poor Rae 1.16i 26700i 0.02
ZG105 5.601 6.651 3753668i "" '00 PoorRec 1.52: 13400 0.05

~~--~- 665; 7.301 37536691Ccy 00 Poor Rae 1.65i 8300' 0.00_.- -
ZG105 , 7.30 8.301 3753670iCc AI Sd "" 'Poor Rec 1.61 110001 0.00
ZG105 8.30: 9'}Q!}?.53_6~_1'CcySls 00 - ------ _._- 203: 9700: 0.00
ZGt05 9.301 10.3013753672CcvSls AI Sd em 9.16i 92001 0.30

Z.Gl_0:5___
~~

10Jo.:' 11.801 3753673:CcySIs 00 PoorAec 38.40,: 10400, 0.30
lGl05 11.801 13.90 i SO' No ree.

Z,,'05 ' 13.90' 14.60i 37536761CcySIs 00 Poor Rec 53.50! 16900i 090
ZG105 ' 14.60, 15.10, 3753676i5l$ AI Sd "" Poor Rec 53.50 16900' 1.50
ZG105 15.10: ~?8513753677'S1s A< Sd "" Poor Rec 50401 19000i 1.10
ZG105 15.85 16.90: 3753679'Sl9 AI Sd "" Poor Rec 48.60i 17800' 0.70

ZG105 \6.90: 17.7013753681 iSis AI Sd "" Poor Rec ~!3._10! 17 100:_ DAD
ZG105 17.70' 18.901 37536831S1s AI - Sd "" Poor Rec 5~JO:_ l ?999---'- __ 0.50

- - ~ -
ZG105 !8._9,O _ ;"0.30i 3753685iSls AIDs Sd?a "" Poor Rec 28.40 14400i 0.15
ZGt05 20.30i 22.00: 3753687!519 AIDs Sd?a "" 9.98' a1OOi 0.05
ZG105. - 22,.0.01 __ 23.2013753689'515 LG Oolitic 4.011 2294: 0.03
ZG105 23.20! 24.7513753691 :Sls LG Oolitic 1.201 2056 0.05
ZG105 24.75: 25.901.~?53693iSs

~tD Oolitic
--

1.411 2335 0.05

ZG105 25.90 27.101 37536951S1s LG Oolitic 7.501 7300: 0.25
Gl05 27.10 28.20137536971519 LG Oolitic \ .45, 71001 0.06

ZG105 28.20 1 28.901375369915190 LG Oolitic 1.4 7' 11201 0.06
ZG105 28.901 30.301 3753701 ISIs LG Oolitic - 13.00: 119001 0.15
Z0105 30.30i 31.7(1137537031 -:ev 03 1.671 9300 0.05
ZG105 31.70: 33.15137537041 "" 00

~

"!-.5 7: 2647 0.00
ZG105 33.15 34.50 i 3753706i "" 00 1.14 2363i 0.00

ZG105 34.50 35.50i 37537081 00 Poor Rec 1.40! ___3?37! 0.00
ZG105 35.50' 36.30! 3753710T~"y 00 2.021 2142' 0.00

ZG105 36.30,1 37.00ICC~-' No ree. ~~
ZG105 37.00 38.251 3753~1_3iCcy 00 Poor Rec -".781 2046i 0.00

ZG105 38.25' 39.25; 3753715iCcv 00 Poor Rec 2.03 1370: 0.00

ZG105 39.25 40.45: 3753717:S1s LG Poor Rec: -----.- 1180i 13500i 0.04

ZG105 40.45i 40.901 37537 '9:~? __ LG 0.54' 160 0.00

ZG106 0.00: 2.901 Co Peat i¥1d gravel
-~

ZG106 2.90' 4.4013757901 :SIs _G In situ? 1.15i 95 0.05

ZG106 4.40 5.90 i easo 000
ZG106 5.90 7.90! No ree. -
ZG106 7.90 8.901 3757902:Ccv ca 1.08' 299' 0.00

~- 8.90 9.80~ No ree. 0.00

.~Gl06 " 9~80' 10.60i 3757903:CgCcy 14.60: - ,1870_~-
MaS.siveP;i~-c1aZG106 10.60 10.85; 3757903: m, Py ca 14.60 1870 000

ZG106 10.85 14.80i 37579Q4,S1s G Lime mudstone 0.62; 32 0.07

ZG106 14.60 18.80i 3757905,Cc\oSls We.VnFr Cc ro:e 1.28 530 _~
ZG106 , 8.80i 23.0013757906:819 G lJme mUdstone 0.35i 85, 0.07

ZG106 23.00, 27.001 3757907:~_ G lime mudstone 0.60! 68 o. \0
- --_..-

ZG106 27.00 3t.1S: 3757908!S1s G Lime mudstone 0.57' 27: 0.04

ZG106 31.15 35.90i 3757909:S1s " G Lime mudstone 0.72' 144: 0.06

ZG106 40.501 3757910lSls
~

G 0.84: lOt, 0.0535.90 i " Lime mudstone

ZG106 40.50, 45.001375?~11·~ "
-

G Lima mUdstone 0.821 83~ 0.07

ZG106 45.00i 49.50i 3757912'SlsQblt BlI.Vn DO G low angle fault 2.27i 1160: 0.06

ZG106 49.50' 49.Soi 3757913:Qms Py "" Low anoia fault 25.201 101001 0.06

ZG106 49.80' 51.501 3757914!5'sClbx BxVn DO G Low anoia fault 0.931 6321 0.06
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Appendix 10 : Magnetic susceptibility measurements at Grieve!! drill cor30 3 3 2 ~'

HOLE DFROM OTO SAMPNq .~F1ELDtC TEXTURE ALT/MIN COLOUR iCOMMENTS Fe"lo' Znl MSus

2Gl0a 128,29 129.20!3757941ICcy l...(H(j _9.401 11_8_001 9.29,
ZG106 129.20: 130.201 37579421Ccy L..GOO 12.30' 160001 0.10
28106 130.201_\~1.20!37579431Cc)' 'Iq::~:l" 7.59 2690 005

ZG106 131.20! 132.201 3757~~4~9::'L. ~ """"~~---- __.___ _ --"6",6~2_'_'_-,2"'','5,,,0,-'--,,°-,,°"'15
2Gl06 ! 132.201 133.20i 3757945,Ccy 'rOFl 6.79i 2220: 0.10
ZG106 133.20 134.20i 3757946iCcv ___)Q3=l 19.10 3940: 0.05
2G106 134.20' 135391 37579 471Ccy 'I'C:ff1 __ 34.30: 7550i 0,.,1.5

ZG106 123.70: 124.90137579371Sdl AIBx SdHe L.G Ankeritelhaematite altered skel~t~I_.dolomitel 1.24 1930i O. t 0
IlG106 124.901 126.1_Oi3757938ISdI 'AIBx SdHe L.G Ankeriteit'laemaMe altered skeletal dolomitei 0.69 10101 0.07
~__lI2!3_,)0! 127.101 37579391Sdl AI~~__ ~SdHe LG Ani<:eritelhaematite altered skeletal dolom!tE:l~ q~5~' ~Q_.l_01._ g-.:9_~

ZG106 ,127.101 128.201 3757940'Ccv LG 3.67 6700: 0.06

~ l.o.~.50: 109.90!3757931:Sls Vn OJ AGD3 Lime mudstone 0.41 276 0.06
Z~106 109.90 113.6013757932:SlsSbs _~~c- ~C13"--__~C~,~",~o~,~.~,eo",,,"~'~I~"~______ 9.?}~ 344: 0.9J
2G106 113.60: \ 18.6!:i,!.3?~}~9~3~3~1S."C-__"",,,,,,,,- =Gc ._ .CalC;?~~~_. __. ~O~,6~3':__--cO'~9~8~'--,O~_~'~81
~_ 11~.65: 121.001 3757934:S!s Fr G Bioclastic lsI 0.67 1330: 0.25
ZG106 121.00: 122.70:3757935;SlsSbs Fs 03 Carbonaceouslsl 1.39' 2340 0.17
2Gl06 122.70' 123.701 3757936iSdI AIBx SdHe LG Ankeritelhaematile allered skeletal dolomite' 1.53' 1180i 0.12

ZG106 80.00; 84.6ql}!~57923iSls Me: 1.G ,Lima mudstone 0.27 85i 0.07
2Gl06 8460! 8l?_.,65137579241S1s 'AGD3 :Li 1l18 mudstqne 1.22 2971 0.09
ZG106 86.651 88.25: 3757925;SdI Lm L.G Dolomite mudstone 0.15i 154: 0.05
29_106 88.251 93.00: 3757926,SdI LG Dolomite mudstone O_,_16~~---.!?_~S!~

2Gl06 93.00 96.75~~L57,~_2~,7~;~S~I;Sd;S'_---;c:-- ~/0ffX3~~__-,-,P~.~rtl~.c!O~_'?~!is_~.L":l_e.!'T1::,"~d:<,~'o~,~e,_ ~O~-3~5':__---c"~2~3~,~O~'~'''I3

~. 96 .X_5 100.00 I 37579281 S19$d1 Fr KDJ _-'oP=.rt~I~Y=d=O='o~m="=;'=ed=I,~m=e,;"m~"~d'=t~o,~e~___ 0.37 224; 0.1 1
ZG106 100.00! 103.00: 3757929:01 03 Fault zone. high ang~e~o C,A. 0.37 263 0.05
ZG106 103.00: 106.50' 3757930:81s Vn DI AGD3 Lime mudstone 0.67 216 0.10

~~Q6 51.50; 56.50i3757915iSls Fr LG Lime mudstone 0.33 ~05; 0.07
28106 56.50! 58.301 37579.,.6i5ls Fr AQX3. Lime mudstone 0.62' 194' 0.05

28106 58.301 59.75 37579~'~7~Sdc,'__~B~'~V~'__~D1,-__~LJ3~__--o=__-- 0.25, ) 73 0.05
~__ 5_~.75 64.55; 37579181Sls Fr G ,C~,~'~"~,~eo~;~,,,_ ,O~,4~4__ 75 0.07
ZG101;___ 64.55 69.45137579191&5 Fr G Calcarenite ; 0..43 ~_1.Q~ 9,9.?
28106 69.45; 71.90' 3757920iOic D! W Dolomite vein 0.39 489i 006
ZG106 71.90! 75.50: 375792151s PG:X3 LI_m.e ~udstone 0.76 355 0.11
Z.o106 75.50: 80.001 37579221Sls ,M;t_ 1.G Lime mudstone 0.46: 209: 0.08I

I

I
I

I

I

ZG106 135.20! 136.201 37579481Ccy :'rQ:Ft _~ 35.00 68201 0.15
2G106 I 136.201 137.4_~~~7~7949iCcy YCEA 26.00: 5340, 0.20
ZG106 137.40: 138.10: 3757950;Ccv 'rO:Ft 22.301 4370: 0.35
lGl06 138. 10~1~.9.301 3757951 iCcyCsq VuBn AYB 51.50' 157_Q.a.L__~Q
ZG106 139.30' 140.501 3757952!CcyCsg VuBn AYB 50.70 14300i 0.30
ZG106 140.501 141.?013757953:Ccy TQ 23.80 5420: 0.20

?G 106 141 .50: 142.50', 375 7954:Ccy . ---;\0""'------------ __ _ -:o2~'",4','O::__-~5~57~0':____"0~''~5'1
lGl06 142.501 143.50i 3757955;Ccv TQ 27.201 5530! O.I~

ZG106 143.50; 144.501 3757956iCcy TQ 30.50: 57801 020
2G106 144.501 145.5013757.9.?7:O;y TQ 25.40 4780! 0.20
~~~q§. l4550! 146.501 37579581Ccy -- __~\Ooc---_-- 26.70 4540, 0.15
lG106 146.501 147.50; 3757959!Ccy!'O 28.90: 4480__ .Q,,?'?
ZG106 147.501 1i9~ 151 3757960:ecv TQ 25.60: 5090i 0.12
2G106 149.15_,l50.20! 'Ccy? __ No rec. Clay? o.:.~

ZG106 15020; 151.701 37579611Ccy _ He CFP 23.63 4150: 0.15

2G106 151.70i 152.7Qi...3!~~79~6~2~!~CO~y'-----------~"''''''-----. _ 15.44' ~~ (U.?
~?~ .. l._IS2.701 153.70i 3757963:Ccy YB 23.00! 36601 0.30
ZG106 , 53.70' 154.7013757964,Ccv ,VB 12.81 16801 0.15
~_r;3106 154.701 155.701 3757965iCcy YB ,.~ 5.31 10301 0.16

I
I

I
I

I
I

ZGl06 155.701 156.791 37§?96§1C9' YB 5.49' 634 0.00
ZG.l06 156.701 157.90i 37579671Ccy __ _ _ f"''''''' ~.__. _''~,~6~9_'_;_-,,'2~0~0~;-0'S,2~2
2G106 i 157.90: 161.0013757968iSss -----------LL=G'----o=:-=:c;-c_ccc:--- 3.44 1 300i 0.09
lGl07 O.OOi 2.001 '-:-ca--- Peat and gravel 0.04
ZG107 2.00! 6.0013757969iCcy We '03 Carbonaceous 2.681 1561 0.07
2Gl07 6.00! 9.50: 3757970~Sls WaFr CG Carbonaceo~.i!_ 2.31; 408' 0.10

ZG107 100.001 105.001 3757993151s G 1.131 167! 0.12
ZG107 105.001 109.151 37579941Sls 03 ;Wisov banded lime mudstone? 1.411 832' 0.10

~~~07 84.00' 87.7513757989iSls Lm ~LJ3"---_~F~;'~e~.'-"lem="~a~ted='~;m~e=-"m~"~d'--~-" 0.651 7351 0.07
lGl07 67.75; 92.00137579901Sls G 1.01i 8781 0.16
2Gl07 92.00i 96.Q.01375799iISls G 403! 9_5301 0.09
~ 96.00i 100.0013757992!S1s G _. 1.69i 31901 0.08

2Gl07 37.00: 41.00;3757979:S1s em Wispybandedlimemuc!.:itone 0.83 130.9.1

lGl07 41.00; 45.001 37579aO'Sls Bs Py (D3~~-__iw~'~"'~YL~~ndei.lil}l~e~m="d~'=to~'~e'----~--~'~,5~9~ ~.5_~

~_ 45.00', 5Q.09! 37;"5~7~9~'~'~'Sls",,-__------- CJ;l';3 Wispy banded lime mudstone 0.891 45: 0.07
~! ~.O.OO, 55.001 3757982:Sls CD3 WiSPy banCled lime mudstone 061 15 0.06
ZG107 55.00i 60.00; 3757983!S1s Lm L.G Finel laminated lime mud 0.96 91 0.11
lGl07 60.001 65.00137579~4'._Sls Lm l.G Finely_Ia,m_inat~limemud 0.61, ~9:_~

2G107 65.00 70.0QI 375?9€!5:~s Lm 1.G _.~ir<~~minated lime muCl O._~?,~_ 105 0.09

ZG107 70.00' 75.00i 3757986iSls Un"""'=_-'-Py-'--__-"lG':__--~F;;'~eLly'-~-minS:~~,,"~m~.Lm""'"d"__-__-----:o'~_l~O~'__~90~.~~ 9_:~

ZG107 75.00' 80.00· 375798?~'S.".----L~m"--_-__-~LJ3':__--~F,cinelY..laminatedlime mud 0.54 189! 0.07
lGl07 80.00, 84.00i 3757988i5l5 lm L.G Finelv laminated lime mud 0.92' 567 0.05

.~.~.__1..0! __ 27.15: 29.1013757976iSls OCE __ " ~O~-'-7~6~!__-,1,,6~'--'0c-".:O,,71

"Z~Gc'=O~7~~2~9~,~'''.:0-,~3~2~,5~O~'~3~7~5~7~9~7,,7-,ISls,,",__-,F~___ CB Algal Ist?_ 1.11 34' 0.09
2G107 32.50: 37.00' 3757978151s G:G Wisov banded lime mudstone 061 27' 0.06I

I
I
I
I
I
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HOlE 'DFFOM: OTO SAMPNO FIELOIO TEXTURE ALT/MIN !COI..QUR COMMENTS Fe% i ____ ~_~~~_§_~_S
~109-.1-5r113.30'3-757995;S1s i[)3 :Wispy b2 ndad lime mUdstone? 1.85 1740 0.16
ZG107 113.301 117.001 3757996iSdI

-
AI He LG Dolomdised carbonate mudstone 1.1 \ \820 0.08

ZG107 , t700 120 601 37579971Sdl AI He LG Dolomilised carbonate mudstone 2.65 5540 0.07
ZG1O? __ 12060 123.95i 3757998,SdI _. AI Sd L'G Weakly 8!1kerite altered 9 ..86 4400; 0 ..85
ZG1Q7 123.95: 125.00, 37S7999;SdI AI Sd ~- 'StrongIY.i'l1kerits. _alle.red 34.341 39600 1.40

lGl07 125.001 127.90i 375800DiSdlCcv AIBx Sd = iAnkerilic breccia Iraos in sand~ "Cia::;-- 11.34 60000 0.09
ZG107 127.901 128.85i 3908229:SdI AI Sd \G Strongly ankerite altered 2657 167000 , .80---_.__ .._._----

lGl07 128.85' 131. 101 3908230lSdlCcv AIBx Sd----- = Ankeritic brecda~s in sandy c1av 15.33: 298000 1.15
lGl07 131. 10 133.101 39082}t ~qcy. ro 3.78: 1550001 0.04

~- 133.1 O!_ 13_5:_10lJ908232'Ccy ro 1.68: 23600! 0.03
ZG107 135.10' 137.'01 3908233,Ccy ro 1.87' 61000 0.04
lG107 137.10i 139.10\ 3908234,Cc ro 2.01 27500' 0.03
ZG107 139. I Oi 140.40i 3908?3_5l9:Y. ro 2.00 2210, 0.15

ZG1QI_ 14_0.40: 1~2.601 3908236!Ccy """Fe """" Gossanous cla'i.E:~8'l::~~_.__ - - ! 9.)?_ 5240; 0.22
--

ZGW7 , 42.60 144.201 3908237:Ccy B, '-tiD3 :Clay breccia 2.00 5190 0.00
ZG107 144.201 146.30i 39082381 c:Cv GsBxFe """" Goasanous clav breccia 35.49 8610 0.32
lGl07 146.301 14B.4013908239'Ccy ""'><Fe """" GOSS.M10US ,cl<:tY. brElCCI8, 40.53 8730 0.24
ZG107 148.401 150.50' 3908240'Ccy GsexFe

' """" Gossano~s clay breccia 39.27 14100 0.11

@-gf--,- 150~5Ql '"5~.?0: 3908241 ;Ccy """"'e """" Gosaanous clay breccia ~234 §840 0.20
ZG.l07 , 1_52.50: 154.551 39082421Ccy G:BxFe """" '§~~ou:;.clay_~~~c:ia. 31.92 7750, 0.23
lGl07 154.55, 156.60i 39082431Ccv OC>J :Carbonaceous 4.381 1250001 0.12

~G_l07 156.601 158.701 3908244iCcy ,OCN :C~!l_~~eous 4.19i 200000; 0.12
lG107 158.701 160.801 3908245:Cc.,.

- D3N Carbonaceous 2.851 174000' 0.10
ZG107 160.801 16?:~0! 3.908246 1 Ccy D3N Carbonaceous - 0.a5.~ 5_60,00,'_ 0.04

.~(il07 162.'gOi-164.901 3908247:cey ern .f?fbonaceou_s__ 2.361 3680 007
ZG107 164.90l 167.00139082481 50s '" ro 'Transition to Moina Sst 2.23 13001 0.05

ZG.l,o?. 16700! 16910139082491CcySs:9 '" Py ro 'Transition to Moina Sst 1.861 18801 004
ZG107 169.10: 171 .20i 3908250: CcvSss '" ex -_.- ro ,Transition 10 Moina Sst 1.83; 1110 0.04

~- 171.201 175.00! 3908251Sss .... ll.G 'Moina Sst 0.47 97 0.05
------ - ---------

ZG209 0.001 3.00 OJ! Precoltar. no core

lG209 3.001 6.101 3908252!Ccy ,""-', '\<3 Light and spongy. Looks gossanous,? 4.32' 1080 0.05
lG209 6.10' 9.2013908253: FaGs? \G Lighl and sponav. Looks aossanous7 4.22 1320 0.07
ZG209 9.20~ 13.591 3908254iCcy '" Py G.G iPy 2% ~ ~~.~c-.___...!§.§'- _.g.~
ZG209 13.56I1IfsOI390-S255,Ccv 'D3N 'Carbonaceous 2.091 83, 0.06

ZG209 16.501 19.50~390_~?56~~ D3N ;Carbonaceous 2AQL 1 17' 0.05

ZG209 19.501 22.4oi 3908257 Ccv D3N Carbonaceous 223i 65 0.13

~~~--~.?~':Q~ 28.50; 3908258iSs lID3 Lime mudstone
----

_______~. 10: 34' 0.09
ZG209 28.50! ·31.50i 3908259iCcy -~-- - 2.65 52B 0.07

~~ 3150' 35.1013.908260ICcy Cffi 4.21 506 ~-'~
ZG209 , 35.10: 39.001390-8261 :Sis 'l,G Lime mudslane 0.57 60 0.12
ZG209 39.001 43.001 3908262;S!s :L.G Lime mudstone 097 886' 0.11
lG209 43.001 45.801 3908263'51s Lm ~ LG_ _YfjJry fine gls I~me mudstone 0.97 "' 0.12

ZG209 45.801 49.60: 3908264,815 !'GX3 wispy banded lime mudslone 0.90 87 0.10
ZG209 49.60i 53.40i 39082651Sls !'GX3 wispy banded lime mUdstone 0.70 273; 0.09

~: 53 ...~,o ~ ..8__ggJ~99_~2661 SIs G Calcarenite 1.23' 40; 0.07
ZG209 58.00: 62.90! 3908267'S1s G Calcarenite 0.72' 104' 0.05

~~- _.?2.901 6~).401 3908268:51s !'GX3 wispy banded lime mudstone
----

0.76; 69 0.08...-
lG209 66.401 69.95i 3908269i8ls !'GX3 :~ispy banded lime mudstone 0.67' 31 0.11
ZG209 69.951 74. 10i 39082701815 LmFr LG Very line 0/9 lime mUdstone 1.17 ! 2~' 0.08

z:GZ09 74. to' 78.2513908271 !SIs unF, LG Very E~.El"gls lim_e._mUd~!9ne_ 1.04: 632: 0.09

ZG209 78.25i 82.40139082721819 unF, lG ;Verv fine"Cis lime mudstone 0.401 165; 0.06
lG209 82.40i 86.001 39082731S1s :ACD3". _.. ~",!:i.::;pv banded lime mudstone 0.64i 240, 0.08
lG209 86.001 89.60i 3908?7..4:_S1~ !'GX3 wispy banded lime mudstone 1..0t ?S.2'~ 0.08
lG209 89.60! 93.10' 3908275iSls !'GX3 wi~plJ1anded lime mudstone 1.27 171 0.09
ZG209 93.101 95.001 3908276iSdI _A!B_x .. Sd ro Patchy weak ankerite alteralion 6.61 1700 0.48

ZGZ09 95.001 97.50i 3908277!SdI AIBx Sd ro Patchy weak ankerite alteration 12.30 5210: 035
lG209 97.501 98.601 39082781Sdl AIBx Sd ~.,- .~__ ~~i1!.c.bY weak ankerite alleration 23.90i 5770 1 1.29
ZG209 98.60i 99.801 390B279'Ccv ---- " Carbonaceous 1B.80i 3220 0.06
ZG209 99.801 10 1.001 3908280',Ccy- -

- ," Carbonaceous 18.80i 3470' 0.36
ZG209 101.00 102.101 3908281 ;C<;y. " Caroonaceous _! ?::_~_O' 3730i 0.26

ZG209 102.10! 103.501 3908282;cc:;,SctI- AIVu8x Sd = Cart>onaceous cia -+ brace ankerite rock 17.20 4490; 0.38
ZG209 103.50: 104.60139082831 I AIVuBx Sd = Cartxmaceous clay -+ brecc ankerite rock 21.20: 5310' 034

ZG209 104.601 105.70139082841~! AIVuBx Sd ,= CarbOnaceous Clay -+ brecc ankerite rock 15.00~ ___ 3860~~

~9~09 105.701 107 .00i 39082851CcySdl AIVuBx Sd = Carbonaceous c1aY-+.~i:~~~Il!!ite rock 11.70' 3930. 0.83

ZG209 "i 07.001 108.25: 3908286 1CcvSaI AIVuBx Sd = C~"-aceou5 clay -I- brecc ankerite rock 23.20' 8160' 0.99

ZG209 108.251 109.50! 3908287:Ccy$(ll AIVuBK <'d = Carbonaceous clay + breec ankerite rock 25.90--, 7590: 0.59

ZG209 109.50 110.70139082881 I AIVuBx Sd = _. ". _garoonaceou5 clay -I- brecc ankerite rock 27.30 11000 2.33
ZG209 110.70; 1 11.801 3908289i Sdl AIVuBK .Sd = Carbonaceous clay oj. brecc ankerite rOCK 31.301 17200; _OJ5
ZG209 111.801 11 ?_~,~: 39Q8290:_CcySdI AIVuBx Sd = Carbonaceous clay t- brecc a~kerite!.oc_k_. _ 3.19i 3830 0.07

ZG?0~112.45, 113.80' 3908291 Ccy GoFe M:B3 Gossanous clay 9.36i 3290 0.12
~Gia9----113-:SO!-114.80i3908292,Ccv GoFe M:B3 GossanOU5 clav 12.20' 1000 0.08
ZGz09 \ 14.80' 115.80i 3908293,Ccy GoFe ------ M:B3 Gossanous clay 6.49; 984; ~0:..!1
ZG209 11580' 117.90: 39082941Ccy LLG Plas~c ---- 1.00 657 0.05

ZG209 117.90 118.65i 390829S;Ccy . Carbonaceous and plastiC 2.08 2680 0.06

lG209 118.65 119.65 3908296, CcySs:s:_._ ro TranSition 10 Moina Sst 1.75 .3_~_?_•.g~
ZG209 119.65 124.20; 390829TSss " ""-G Moina Sst 046 41 0.02

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

Appendix 10 : Magnetic susceptibility measurements or Grieves drill core.
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HOLE DFOOM DTO ,5AMPNO__ ~~I~tD1[) _ TEXTURE i ALTIMIN 'CQ.OUR COMMENTS Fe,..i Zni M Sus
Z.o358 000: 44.001 '" Roller bit, no COfe

£G358 4400 49.50i 39082981515 QG Calcarenite and oolitic carbonate 0.68 16' 0.08
ZG358 49.50 54.50' 3908299!S1s

-- = WiSpy banded lime mudstone 0.98 36 0.06
~_~~~50; 59.50i 3908300 SJs .!!JY3 __.Wispy banded lime mudsto_~~_ --

151 3B 0.12
ZG35!3: 59.50 645013914601 iSIs = Wispy ~_andedli_!1l'" _rnUqs_tone D.g6i ,,, 0.08
Z8358 64.50 69.5013914602~S1s Wf}? AlGS Partly decomposed lime mudstone , 82 21 7' OO§
2G358 69.50; 72.50 39146031Sls We? ALGS Partly decomposed lime mudstone 1.5_~ 123 0.02

~~58_ 72.50' 74.60: 3914604:Sls We? A.LGB. _' p~~ decOmposed lime mudSlone 1.96: '9 0.01
ZG358 74.60i 75.60i 3914605,S1s \~"-6?AI Sd LG Weak anKerite alln in hme mudstone 2.69i 39, 0.35
ZG3S8 75.60! 76.601 391460_6.~~ We?AI Sd LG Weak ankerite altn in lime mudstone 2.17' 32i.~- --------
ZG358 7660 77.601 3914607iSls iWe?AI Sd LG Weak ankerite altn in lime mudstone 4.05 -81'- 0.20

?~358_._ _~?.:60 79.301 3914608i8ls We?AI Sd ---- -LG Weak. ankerite altn in lime mudslone 7.74 63i 0.18
ZG358 79.30 60.00 3914609181s W_e)AI Sd LG Weak ank.erite altn in lime mudstone 7.02 25 0.05
ZG358 80.00 82 _59i39146 !O-CcySetJ We?AI? Sd' aJ Carbonaceous clay -+ minor _ankerltic__r_~k 7.35 19 0.05
Z8358 82.50 84.00i 39t 4611-~SdI We?AI? $d? aJ Carbonaceous clav -+ minor ankeritic rock 7.61 32 0.22
ZG358 84.00 85.50i 3914612~SdI We?AI? $d' aJ CarbonaceolJs cia -+ minor ankeritic rock 702' " Q.07
ZG358 8550 f3.6J9.13914613iCcySdI We?AI? Sd' aJ Carbonac~~sclay.!.. ~~nora.rlkeritic rock 7. t 5 20! 0.05
ZG3~~ 86.70 88.50: 3914614iCcySdI We?AI? 'Sd? aJ Carbonaceous clay -+ minor an"erilic rock 8.14 38; 0.07
ZG358 88.50, 89.50: 39146! 5~CqSd' We?AI? Sd? aJ Carbonaceous clay -+ minor anker!~ciock 8.64 55 0.00
ZG358 89.50~ _.9Q,.5QI 3914616'CcySdI We?AI? Sd' aJ Carbollac;80us clay -+ ,m~ll9.r_ankerilic rock 6.36' 47 0.00
ZG358 90.50: 91.50: 391461 rCcySdI 'We?AI? :Sd? aJ CarbonaceO~s cla~ + minor ankeritic rock 6.021 26i 0.04

~- 91.~0 ~_~.50! 391461 BiCcySdI We?AI? :Sd? aJ Carnonac;80us CIClY -+rnin(},r ankeritic rock 11.40: 231 0.00
Z~35B 92.50 93.30~ 3914619iCcySdI We?AI? 'Sd~. aJ - Cartlonacecus -clau---+ m;~or ankeritic rock 9.91 22' 0.60
ZG358 93.30 94.301 391462gL~}'~:1l We?AI? Sd? -00 ,Carbonaceous Clay -+ minor ankerilic; r~,~ _~ 0.201 16' 0.03

~- ~~.30~ 95.301 3914621' CcySdI 'We?AI? $d' aJ _C_a~IlClC;~lJ~_.<:I~Y!:r'!1inorankeritic rock : 6.271 14 0.15----
ZG358 95.30i 96.30i 3914622iCcvSdI iWe?AI? Sd? aJ Carbonaceous clav .. minor ankeritic rock 15.70: 601 0.30
ZG358 96.30: 98, I 0!}~~_4.~23:CcySdl 'We7AI? 'Sd? aJ Carbonaceous cl~ -+ f!li'!.o~ ..a.llkeritic rock 20.201 42! 0.55
ZG3?_8 98.10 99.10i 3914624iCcySdI We?AI? So'" ~ Carbonaceous clay ... minor ankerllic rock 21.30 440: O?O
ZG358 99.10 190.10' 3914625iCcySdl We?AI? Sd? aJ Carbonaceous clay l' minor ankeritic, r?C~__ 29.10 105 1.50
ZG358 100.10, 101.10, 3914626iCcuSdI We?~I?_ .~ aJ Carbonaceous clay + minor anKerilic rock 19.60: 219: .. 0~2..Q
ZG358 101. 10 102.101 3914627T..c:vSdI We?AI? Sd? aJ Carbonaceous clav -+ minor ankeritic rock 14.80' 2341 0.50
?~358 -' 02.1 0 103.00i 391462S,CcySdI iWe?AI? $d' .[P Carbonaceous clay"" minor ankeritic rock 15.80! 250: 0.47
ZG358 103.001 104.001 3914629.iC<::y:Sd1 We?AI? iSd? aJ CarbonaceolJs clay l' minor ankeritl_c r~~ 18.30 267i 0.65
ZG3_58 ~04.00 105.601 3914630lCcySdl We?AI? So'" C9 Cartlonaceous Clay + minor ankerilic rock 16.70 241 i 0.4,5
lG358 105.60 106.50, 3914631 :~Sdl ___ We?AI? Sd? aJ Carbonaceous Clay -+ minor ankeritic rock _?~.40 355: 0.16
lG358 106.50; 107.50: 3914632'CcvSdl 'We"AI? Sd? aJ Carbonaceous ~Iav -+ minor ankerilic rock 29.901 284' 0.66
ZG358 107.50' 108.501 39146,3.4,CcySdI We?AI? Sd? aJ 'CarbonaceolJs clay .. minq,~ an.keritic rock 2760' 172' 0.36
ZG~?8 !Q8.50; 109.501 39146351Ccy$d1 ,We?AI? $d' aJ Carbonaceous Clay -+ minor ankeritic rock 23.10' 98: 0.22
ZG358 109.50 110.501391463_~iC9',sctl We?AI? 'Set?

- --00
Cartlons.ceous clay -+ minor anke!_itic, r~~ 26.90 262! 0.22

ZG358,_ 1 !0.50 112.50: 3914637:CcySdl We?Al? Sd? aJ Carbonaceous clay -+ minor ankerilic rOCk 32.60, 183 0.36
ZG358 112.50 114.50: 3914638:CcvSdl We?AI? Sd? aJ ,Carbonaceous clav -+ minor ankeritic rock 36.00i 290i 0.30
ZG358 114.,.?0 1174513914639,CcySdI We?AI? $d' aJ Carbonaceous clay -+ minor ankeritic rock 30.90' 526i 0.37
ZG358 117.45 118.60,3914640ir;;;- AWOO Minor sst inlerbeds 3_.95 1250i 005
ZG358 118.60 120.2013914641 iCcy -- AWOO Minor sst intertlads 2.07 557; 0.07
ZG358 120.20 121.50: 3914642iSss Moina Sandstone 1.53 83' 0.04
ZG359 0.00 13.00" ''"CC=:;I ;Roller bit. no core
ZG359 13.00 15.001 3914643,$sh We fP -- 4.45i 792! 0.12

~~~ 15:,00, 176013914644!Ssh WeFr L8 3.09' 455i 0.14- AM-ZG359 17.60i 21.501 3914645iSls --- 8. Lime mudstone
-'"~..- 1.35: 589: 0.08

ZG359 2150 25.50i 3914646181s AG-G Lime mUd:>t~ne 1.33 6221 O.OB
~"-27·.50! 39146471Ssh?Sls?

-
G359 25.50 AWe? ro< ,Carbonaceous decom osed carbonate? 3.02 1 783 0.08
~59 ?7.50' 29.501 3914648iS$h?Sls? FrWe? ro< ,Carbonaceous decomposed carbonate? 4.69! 14501 0.06
ZG359 29.50 31.501 39\4649ISsh?Sls?__ RWe? ro< ·Carbonaceous decomposed carbonale? 8.51 : 32501 0.25

~~59_~__ 33.50i 3914650ISsh?S!s? AWe? ro< _g~onaceous decomposed carbonate? 5.50: 1620: 0.48
ZG359 33.50' 35.50: 3914651 iSsh?S1s? We?

.~-- ~

ro< Carbonaceous decomposed carbonate? 5.~91 4700! 0.04
ZG359 35.50 37.501 3914652:Ssh?,sIs? We? ro< Carbonaceous decomoosed carbonate? 6.25 66001 0.09
Z~~~9_ 3?..:50 39.501 3914653:Ssh?Sls? We? ro< Cartlonaceous decomposed carbonate? 13.801 51901 O.?}
ZG359 39.50' 41.501 3914654!Ss/1?SIs? W.f!? - ._-_.- ro< -Carbonaceous decomeosed carbonate? l_l.60i 6620, 0.18
~§_359 _ 41.50 43.501 3914655iSs/1?SIs? We? ro< Carbonaceous decomposed carbonate? 12.9q~ 7.~_!.Q.~~
ZG359 43.50 45.00' 3914656iSsh?,sIs? We? ---r:.:iN--

Carbonaceous decomposed carbonate? 16.30 4840i 0.70
ZG359 45.00 46.50 13914657:,sclICc:v AIBx Sd V,ro :Clav and ankerite altered carbonale~- 28.00: 3420 0.65
ZG359 46.50, 49.50i 3914658:SdICcy AIBx Sd V,ro Clay and ankerite altered carbonate 23;§O 6370: 0.28
ZG359 49.50 52.751 39146591Sdl AIBx Sd V,ro Clay and ankerite altered carbonate '_ 20.501 9020i 0.52
ZG359 52.75 53.60139!~§60ISdl AIVuBx Sd Y8 Ankerite altered. Oolites locally visible 32.70 1 128001 0.70

~~?~" _?}-'--~- 55.501 3914661!SetI AIVuBx $d Y8 _~!1kerite altered. Ooliles locally visible 27.60' 12000: 0.65- -- --
ZG359 55.50' 56.80i 3914662'SdI AIVuBx Sd Y8 Ankerile altered. Oolites locally visible 15.70 11000; 0.30

Z~~~ 56.80: 58.50i 3914663:SdI AIVuBx $d Y8 ~nkerite altered. Oolites locaJly visible 30~i~_ 15200 0.68-- --
~G359 58.50 59.901 3914664:SdI AIVuBx --~-- Y8 Ankerite aitered. Oolites locally visible - 2750' 22800' 0.15
ZG359 59.90 61.501391466_5_!~ AI Sd M'ftBOB Clay and ankeritic sand 14.50' 970001 0.09
ZG359 61.50: 63.50: 3914666iCcyCs AI Sd M'ftBOB :Clay and ankeritic sand 12.10 86000' __ QJ:@
ZG359 63.50 65.50! j9-1·4667'~ aJ Carbonaceous cia .. che bandS 2.11 6290: 005
_ZG359 65.50 67.501 3914668:Ccy - aJ Carbonaceous ciay -+ cherty bands 1.24' 2070 0.07
IZG359 . 67.50 70.50i 391466~_qc;y aJ Carbonaceous Clay + cherty~a~.ds 245, 2240' 0.03_.,,-

ZG359 70.50: 73.50i 3914670lCcy
- -- aJ Carbonaceous clay l' Cherty bands ~ : t 5 302: 0.01

ZG359 73.50 76.90: 3914671 ;Ssi --~,~.- AWG - ----- 0.40' 64i 0.04
ZG359 76.90 79.001 3914672'Sss '" LOO 0.29' 27 0.02

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

Appendix 10: Magnetic susceptibility measurements 01 Grieves drill core.
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Appendi;o; 10: Magnetic SU9Ceplioility measurements of Grieves drill core.

3033"0

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

HOlE .0F!l0M OTO ;SAMPNO 'AELDtD TUru"E ALl/MIN =00" COMMENTS Fe%1 Zn' MSus
ZG360 0.00: 15.001 Ccv? Roller bit, no core
ZG360 , 5.00; , 9. 1 O~ 3914673:Ccy OCB

.-
4.95: 5590' 0.05

~___19:_!_q~,_ 24.00: 39146741815 AGlG lime mudstone 1.01 456, 0.07
ZGJ60 24.00 29.00: 391467S:S1s

- --- AGLG --------- _~,.Q3 14 8: 0:10
ZG350 29.00 34.00i 3914676i8l5 VnFr AGLG Dolomite veined 1.011 776: 0.03
ZG360 3400 38.00! 3914677 SIs F, AGLG 1.64' 279 0.07
ZG360 3800' 41.00' 39146781Sls We? 03 ..

D_ecomposed lime mudstone 1.81 378 008
ZG360 41.00 4300i 3.91 46?~!§sh?Sls? FiWe? CGl Carbonaceous decomposed carbonate? 7.87' 2040: 0.35
lG360 43.00, - 4S.0013914680ISsl1?S1S7 FiWe? CGl Carbonaceous decomcOSed"carbonate? 15.90 29501 0.89
ZG360 45.001 47.001 3914681 ;Ssl"l?Sls? RNe? ___OCN

---_.- Ca~-Cl~aceo~sdecomoosed carbonate? 24.201 6000 0.43
ZG360 47.00i 49.00i 3914682:$sh?Sls? FiWe? CGl Carbonaceous decomposed carbonate? 7.32, 3710 0.21
ZG360 49.00: 51.001 3914~~3_:SsI1}Sls? B~7We7 03< Carbonaceous decomposed carbonale? 8.93' 1750' 0.34

~- 51.00' 53.00' 3914684iSsh7Sls? AI8~?We?;Sd LY+DG _~_ea~IY1'!~k~':I_tic-,_ carborlaceous, decomposed 6.40 20601 0.11
-- --

55.00: 3914685iSsh?Sts? AIB~?We? Sd_._ LY+DG ~2'.?_936O 53.00 'Weakly ankeritic, carbonaceous, decompo_~e:s:t__ 3410 0.27-_.-

Z0360 55.00 57·p_9 139 1468S iSsh?Sls? AIB~?We? Sd LY.oo Weak!y i:lnk_eri!lc .. ca.r?onaceous, decomposed 12.90' 3130 0.24

~~O 57.00' 59.00i 3914687 Ssh?Sls? AIBx?We? ,ScI LY!DG Weaklv an"=erilic. carbonaceous. decom osed 17.20 6260 0.38
ZG360 59.00' 61.001 3914688:$sh?Sls? AI~_x..l~l!? ;Sd LY+DG Weakly ankeritic. carbonaceou!:;,__d8C!JrTll?Os.ed_._ '.5.20! ~650 0.18
ZG360 61.00: 62.70: 3914_68'3~~?Sls? AIB~7We7'Sd LY+OO Weakly ankeritic, carbonac~ous, decomposed 17.301 4870: 027

~~3§0 ---- §2.70 65.00: 39146901&!ICcy AIB~ -- ---SO :YtOO Ankeritic carbonare and carbonaceous clay 21.50 5490: 0.75
ZG360 55.00 57.001 3914691iSdICcy AIB~ SO Y+DG An,,=erilic carbonate and carbonaceous clay J(),8Q: 31690-,-- .. O.~~_

ZG350 57.00 69.001 3914692!SdICcy AIB~ SO y.oo Ankeritic carbonate and carbonaceous clav 26.601 6970 0.85
ZG360 69.00! 71.101 3914693iSdICcy A:IB~ SO Y.oo Ankeritic carbonate and carbonace:o~.8 claY.......:... __24.70i 9480' 0:85
ZG360 71. t 0: 73.00! 3914694!SdICcy AIB~ SO y.oo Ankeritic carbonate and carbonaceous clav 22.60i 147001 0.82

~~O L.3.00: 74.75: 3914695iSdICcy AIB~ SO ~'(~ Ankeritic carbonate and carbonaceous clay 32.80· 31300: 0.40
ZG360 74.75 76 801 39146961~

- ALGDG IMinor siltytsandy bends 3.24! 9070: 0.07
ZG360 76.80' 79.201 391469TCcy ALGDG Minor siltytsandy bands 1.941 2220· 0.03
ZG360 79.201 81.601 3914698'Ccy ALGOO Minor silty/sandy bands ~:,4}~_ 710~~
ZG360 81.60i 84.0_0: 39146~~1.$si Lm LG 0.53i 81 0.03
ZG360 84.00 85.30< 39147DOISs9 WlG 0.29 1 20' ()_,O;!--
ZG361 0.00 16~OOi O:.y? Roller bit.._n9, core
ZG361 16.00 18.001 3917601151s />W3 Wispy banded lime mudstone 0.94; 664; 0.10
ZG361 18.00 20.001 39176g2'_S1s />W3 WiSpy banded lime mudstone 1.05: 273 0.15
ZG361. 20.00: 22.00i 3917603:Sls />W3 Wispy banded lime mudstone 1.57' 356 1 .0;:0
ZG361 22.001 24.00: 3917604~Sls JG:G Wispy banded lime mU9stone 1.25i 10001 0.07

~~_~:OO_: 26.00i 3917605,Sls />W3 lIVisPy banded lime mudstone 1.25: 161 0;~3
ZG361 ' 26.00~ 28.001 39176061S1s />W3 "Wispy oanded lime mudstone ) .27 262' 0.17

~9.3_61 28.00 30.0013917607:519 />W3 Wispy banded lime mudstone . __ .2.0_8! _~02 a.17
ZG361 30.001 32.001 3917608:51s />W3 WiSpy banded lime mUsJ~~o:ne 0.78! 213 0.09
ZG361 32.001 34.001 3917609'Ss />W3 Wispy banded lime mudstone 0.89! 288' a.i)?'.. iax3. .
ZG361 34.00! 36.00139176101~ Wispy banded lime mud!:;tona 205 606i 0.06
ZG361 36.00' 38.001 3917611 i SIs />W3 WiSpy banded lime mudstone 102' 7~_~~
ZG361 38.00 40.00i 391 7612' SIs />W3 WiSpy banded lime mudstone 3.05 865 0.14
ZG36, 40.00: 42.0013917613'515- />W3 ..'N.ispy _barJd~.lime mudstone 2.09! 53' 0.13
ZG361 42.001 43.40i 39-17614'S18 We? 03 Decom~...!~c_~.rt:l.o~rl..~~e 3.95i 2840 0.08
ZG~61 43.401 46.40' 3917615:CcySdI clay, cartlonate sand and rrags 5.1 ?I }:4_1O) .0,_05
ZG361 46.40i 48.40139176161 I clay. carbonate sand and Ira s 6.45: 194001 0.00
ZG.~61 ~?.40i 50.601 3917617:CcvSdI clay, carbonate sand and frags 12. 19~ }?.90()' 0.00
ZG361 50.60: 52.40! 3917618iCc..-SdI Clay, carbonate sand and~r<!g~_ 5.631 24500: 0.04

~~__51.,~()1 54.50: 3917619;Ccysdl .. _._- .. clay, carbonate sand and frags , 2.801 , 2700 1 _9·1J~

ZG361 54. 50! 56.00i 3917620:SdI ...c. 3.07' 4580' 0.' 2

, ZG361 56.aOI 57.501 391762\!SdI AI He " Oolitic 3.24; 3700i 0.10
ZG361 57.501 59.801 'No rec 0.12

~_1 59.~OL 60.501 3917622!Sdl lRf ,,9<llitic, weakly haem, anl( altered 0.921 t 190~ 0..:05
ZG361 60.50i -ifl.401 391 7623! Sdl LAY Oolilic, weakly naem, ank al!erad 0.661 682: 0.10
ZG361 61.401 63.00: 3917,~24iSdI lRf Oolitic, 'NeakJ)' ~aam. anl( altered 0.91 1350: 005
ZG361 63.001 64.4013917625.&:11 lRf Oolitic, weaklv haem, ank altered 061 1160: 0.02
ZG361 64.40 1 66.501 39176261Sdl lRf Oolitic, weakly haem, an,k altered 0.68i 1590 0.04
ZG361 66.50' 68.90! 3917627 1 Sdl lRf Ool~ti~~.:"'aakly,haem. ank altered 0.77 4200 0.Cl.~.

ZG361 68.901 70.101 3917628!SdI lRf Oolitic, weakly nae~!~k altered 0.51 : 1460: 0.05

~~~._lQL_!?-.OOI3917629:SdI lRf Oolilic. weakly haem, ank altered q;!6~ __1000:_~
ZG361 72.001 74.001 39' 7630i&:ll lRf --- -OOlitic, weakly haem, ank altered 094 5210: 0.05
ZG361 74.00i 76.001 391763,1 Sdl lRf Oolitic. weakly haem, ank altered 0.76; 4270 g.07
ZG361 76.001 77 .301 3917632! Sdl lRf QaI!tiC=',weak\y haem. ank altered 0.81' 4310 0.08
ZG361 77.301 78.60;-i917633:SdI lRf Oolitic. weakly haem. ank altsrag_ 0.57: 1380! 0.09
ZG361 78.60i 80.601 3917634'SdIQg__ AI SO Ankerite altn, and clay 1.85: 23300' o 14

ZG361 80.60: 82.40i 3917635iSdlCcv AI SO Ankerite altn. and cia... 6.20: 211 DO: 008
ZG361 82.40i 83.90! 39 I 7636iSdICcy_ AI SO Ankerite altn, and clay 24.50: 23300 !.&5
ZG361 83.90~ 85.401 39176~E~IQ;L_ AI SO Anl(erite aHn, arl(:l_c=.lay 24.40: !..I}Og~
~~~l?1" 8~,.40: 87.20 3917638!Ccy 1.86i 5130, 0.03

ZG361 8720! 89.00 3917639: Coy
-,,- 165' 2120 0.22

ZG361 89.00i 91.00 3917640 3.81 2060 0.04
ZG361 91.00' 93.00 3917~~':Qcy 2.51 123.q_,..~
ZG361 93.00: 94.40 3917642 Sss

-- OJ?' 116' 0.04
ZG361 94.40i 96.00 3917643:Ml:l '" - 0.531 43, Q:-~
ZG361 9600: 99.00 3917644-MJ- '" 0.41' 15' 0.04
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Appendi.>:; 10: Magnetic susceptibility measurements of Grieves drill core. 303331
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"HO~L~ECo---"OF""AOM,",,';;-,'D~T~D,,;-=~S~A~M~PNO='-C:F~IE~L~D~ID,,---,TEXTtJRE LALT/MIN COlOUR :COMMEHrS ~ ~ ~__~__F~.~.~.'__ _'Z~"~'~M=S~"""1
ZG362 0.00: 15001 Ccv? Roller bit, no core
ZG362 15.00 18.1013917645;815 We AI203 Lime mudstone 2.38 i 6830: 0.00
_~Q362 18.10; 21.50i3917646-Sl5 We AI203 Lime mudstone 2.01 55000; 0.07

ZG362 21.50, 23.00' 3917647;95 We ~ ~-,IG:J3~~__l~;~m~e~m,,!,,"d~'~to~"~e,---~---_.-_ 2.05: 13500 0.06
ZG362 23.00 24. 90~ 391 76,!~1 ,S1s,, w""e__'-- --':-IG:J3~~-~l~'m~e"-'m~"~d~'~IO~"~e----------- 3.28: 15500 i 0.06
ZG362 24.90' 26.00i 3917649:S!s We WJ:I3 Lime mud,,'~IO~"~e'---__-------__'2~~1~2;___;c7~8~1~0~''-0~.~I~'
ZG362 26.00 31.201 3917650'51s ,We .A® Li~e_m_"d_s_lE!1e 8.191 22100 1 0.06
ZG362 31.20,. 38.0013917651_S1s We !¥2D3 Lime mudstone _?~~9~~~0~_010
ZG362 38.00' 3~o:j9~''7~E~5~2~!Sd2'<ISl~'C-~A'C'"-----;Sdc;-----s\G~"--~w~.~.ak"c',Y~~""~k~.S';~I.~'~I~tee~od~..~~I";mC,e~~.m;"~d~'{'~O~~"~e"__c-__--;~9~.5~'~'-~'~E~2~O~0~·-"0~~4~5"
1G362 39.90~ 41.00: 39 176531SdlSls AI Sd 'rG - ---:Weakly' ,~Jnk~ri1e-allae(i lime mudstone 15.80: 10600i 1.00
1G362 41.001 4320139176541SdIO::;y AIBx ScI '!G iTolalankeritealtn, + Ccv zone!! 27.80, 17600! 0.93
~ 43.?_q~__45_,501 3!3'_! 7655i SdlCcy AIBx sa 'tG Total ankerite altn, + Ccy zones 2,1.99: __ 42790~ 0.15

ZG3_62 45.50 47.701 3917656- SdICcy AIBx Sd 'rG Total il:~~~rite?~I~',_':C::!=y__z~o~"~e,,,__ ~I5~.~9~0~' ~4;7~7~0~0~'-0~.~5:,,61
ZG362 47.70 49.6013917657:SdIQ9:~__ AIBx Sd '1G Totalankerilealln,+Ccyzones 19.801 72000 0.33
ZG362 4!;l_.60 51.00: 3917658iSdIC¢y AIBx Sd 'JG Total ankenle altn, + Ccy zones 21.30' 25000 1:4Q
ZG362 5100 52.50~ 39176591SdI~ AIBx Sd '1G Tolal ankerite altn. + Ccv zones - -- 20.50: 25900, 1.07
1G362 52.50 1 5400' 39 1766Qi~lqcy__ AIBJC ScI 'TG Tolal ankerile altn. + CCy zone!! \ 150; 34600; 0.08
ZG362 54.00!. 56.80! 3917661iSdI rie lRf Oolitic, weakly haem, ank altered ~}2 _ ..?!~O! 0.06
ZG362 56.80i 60'.-40! 391--7662'SdI He 1.RY Oolilic, weakl haem. ank altered 0.93; 39901 0.06
ZG362 60.40, 65.001 3917663,~_1 He lRY Oolitic, wea~l.ly haem, ank altered 0.91 i 7920' 0.04

ZG362 81.90 83.00i 391 i669;Q;C.~- V oar rae of sand and cia 15.701 1420001 0.62

ZG362 83.00: 86.00i 391 7670' Ccv _'G~----~-_--_-_------2~.c:'4~8,' __""',,',0,0_' 0.02
~_ 86.00~_~tLQ.0_9_1,,7,,6,,7""c':Cc2y --,- ~Gc- ~__ _~ ~I~.6,,9~'-~3,,0,,6,,0~'--o0":.0~4
ZG362 86.00~ 89.00- 39176?~~~ G 2.69 1310i 0.05
ZG362 __ 89.001 92.00i39176731Ccy G 2.70 24401 0.04
ZG362 92.0095.00139176741 G 2.69 117010.05
ZG362 95.00 97,901 3917675 Ccy G 1.40~ 233: 003

1'¥""'-",G~3"62o-·,-_9"-7~.~9~D~~--·""99",.~2~O,-13"'9~i-,7,,6,-7,,6,,,,,,,,co;----"..."--~--"---- __If?'N ,__,_;c:==-=c-=c=_~ -'O'_.,,45"';___'4"'8,,'--'O'-~~03'1
lG363 O.OOl __ 2~"OOi Gey? Roller bit, no core
1G363 24.001 29.001 398430 11SIsCcy We 1.G Mi~ed Sis + Cey, broken 1.37 50401 0.06
ZG363 29.00i 33.30, 3984302!51s We 1.G -Mixed Sis +Ccv, brofo:en 197 6120i 0.09

ZG363 33.30! 37 .20i 39S43031S1s W_8 ~_ _ --'IG:X3:'.'O~----"l~;m~e'-"m~"~d~""O'-"""-----------~-~2~~9~3c_-~4,3~',0~'--"0~.O,,6"

ZG363 37.20 39.5013984304:Sls _~w~e,--~--,=- __~~IG:J3~,,-_~u~m,,",e7m~"=d~'~IOS"~ecc:;===c-. 1.77 70601 0.02
1G363 39.50 41-.-301-3984j-05:sdlSls AI Sd - 1G Weak! ankerite altered lime mudstone 4.81 5800 1 0.30
1G363 41.30, _43:...80~1 ~H~.~,3q_l?iSdlSls AI SCl .~ Weakly ankerite altered lime m~dst()ne 6.17 12800: 0.30
ZG363 43.801 45.40i 39843071SdISIs AI sa '\G Weakl ankerite allered lime mudstone 14.901 14600j 0.35
ZG363 45.401 _~.?~q,Q~_~.§!~4~Q~~~~G9',----"4~'B~.,__~Sd;;:-_~---7\G;c-__,-iT~o,,ta~'~,~nkerltealtn. + Ccy zones__ _ 15.00 24400: 0.60
ZG36,~ 47.001 49.10i 3984309;SdICcy AIBJC sa 'JG Total_ C1."k8riIE,l ~Itf!. + CC~y-,,~o=".=,,-- ~__'~~0~-~~3'~0_~2~4~I~O,,0,,;--,0~.~6:'O0
ZG363. 49.10! 51.30i3984310iSdICcy AIB~ &:l 'IG Tal.aJanlo:.eritealln,_.+<;:.cYZ9nes 18.80i 324001 0.22
1G363 51.30 53.001 3984311 ·Sdl AIB~ ~_ "9 _m Total anKerite alln, + Cey zones 14.1 0, 23800~ 0.15

1G363 72.50 i 73.40 I 3984322:Sdl AIBx Sd"-- ~\G~--__oTo~ta""_' '~"~k~e~ri~le~,~",,"~, ~.~-Cc~<,"-",~o~"~e,,-- 2~6,.~6~0~1_~78~0~0~0~'c-~' ~.0,,"0
2G363 73.401 76.101 3984}?.1~~~Qc;v,_~A~'~B~'~~~Sd",--__ c;G~____oT~OtaJ",,_'~"~k~e~"~le~~~,="~.~.~C~,~y~,~o~",e,s _ _ 27.901 80000' 140
ZG363 76.10 77.6013984324ISdICcy AIBx Sd 'IG Total ar1_kerite_altn'--!_oC~:":'c"~O~""=''- ---,3~0~~~5~0~'_'~'~8~O~O~0~i,-0~~~':'Oo
~~3- 77.60~_ 7~ 90: 39843251SdICct AIBx Sd 'JG Total ankerile altn. + Ccy lo:nes 30.40: 106000i 1.50
ZG363 78.90: 79.B0139B43261Sdi AIBx Sd '>G ",:?~I ankerite alln, + Ccy zones 21.501 105000i 2.40
ZG363 79.801 81.301 3984327!SdI AIBJC Sd 'IG Total ankerite alln, + Cc zones 24.901 1320001 0.30
ZG;!~_~ 81.30i 83.4013984328:Ccy 03 Catbonaceotls clay + qtz. sand 4.01! 66000' 0.10

1G363 83.40i 85. 50-I 3984329---;-CCV 03 caroo.!'_~~,!_C"I"'L~.~q~tt~'~'~;;-~d~~ __,2~~~3~4~;~3~7~5~0~0~'__,0~.~0:'O5
1G363 85.50, 87.70 i 3984330 ICcv -.--~----"D3;c---~. C~_=~"~"",,,,,,,,"~,~,,,,,=y,-,,.~q~tt~,~a~"~d --,'~.~6,,0! _~_?_O_Q.QL~
ZG363 87.70' 89.851 3984331'Ccy D3 Carbonaceous Clay + qtz. sand__ __5.02 540001 O.OB
ZG363 89.85; 92.00i 3984332~- G:Te '!A Gossanoosclav 31.601 7000i 0.10
ZG363 92.001 94.20i 39843~~~i99'_,.__ GsFe '1fl Gossac1ousclay 48.80; 104001 0.25
Z~~~3 _ 9~:~_9! _ 96.40,! 3984334:Ccy G:Fe 'lft G05SafIOOS clay __ 44.401 12000~ 0.18

Z_G.3~} .!....q~~,g.9~ _1 05.00! 3984336:Ccy CD3 Part carbonaceous,.g_~ts~~,~a~"="~e,_,~w~"=h~d"e~ol'"h,--_~'~~6~4~i----,5~8~5~0~'__,0~.0~4,"
ZG363 105.00' 107.001 3984339:Ccy ~ Part carbonaceous. gets sandier with depth 1.40' 7060 0.04
~~ 107..00! _1 09.00! ~~84340'Ccy <D3 Pan: carbonaceous, gets sandier with depth 1.33: 4640: 0.06
~G363 10900' 111.001 3984341Ccy CD3 Part carbonaceous, gels sandier wilh de lh 0.95 1550i 0.05
ZG363 111.00 113.00i 3984342' CD3 Part-;;}rbonaceous, oets sandier with de tn 1.40, 475: 0.04
ZG363 113.00i 115.00139843431 em Part carbonaceous. gets sandier with depth 1.79i _.~ 33: 0.03

ZG363 115.001 117 .001 398434~ em Part carbonaceous. gets sandier with d"I."",:OIIh,--_~2~.~";::---,c:'4~9~6='__,0~.~D,"5
ZG363 117.00; 119.0013964345' :cv (3)3 _' P~_carbonac80us. oets sandierwilh deoln 2.871 12001 0.03

"ZSG,,3SE~3,----c1~19~~~O~0c-'~1~2~'~~O~0~1~3~'~8~4~3~4~6~'~"":L~~__ CD3 Part carbonaceous. gets sandier with deptn 2.151 9461_~
ZG363 121.00! 123.0013984347':CV <D3 Part carbonaceous. qel$ sandier with deotn 1.64: 952~ 0.08
ZG363 123.001 124.9013984348: A=v em Part carbonaceous. ets sandier with death 2.061 647i 0.04
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ZG364 34.00! 36.001 3984916i5ls limestone 1.56: 5170 0~07

IG364 36.00 37.60; 398-1..9_1 ?~81_~ --"lIm""e~"~o~oe,,- ~o~_3~'__,",,7~2~9~;__"O~-O~S"

ZG364 37.60: 39.60; 3984918'Sls limestone 0.81 1570, 0.03

2G364 39.601 4~Q9-' 39~84~~ _!;l.::.?l§ --"';=m~e='t~o=oe:__-------------~' ~-2~5c_-~'~6~5~O~! --::0~-1~3"
ZG36~ .~?901 440013984920,Sls limestone 9.:.9~'~ 1930i 0.05
Z8364 44.001 47.70 3984921 iSIs limestone 0.98; '1700: 0.06

ZG364 21.001 23.00i 3984909181s ;Iimestone 0.16 186i 0.08
lG364 23.00' 25.0013984910:519 :lllTIle.S.t.2r::'.6 ~O~~'~'--J-9! 0: 0.07
lG364 25.00 26.50: 3984911.81s limestone 1.11 3580: 0.10
~£!~64 ~6.50 28.00' 3984912 SIs limestone. __ .o.I?~ 531 0.07
ZG364 28.001 30.00i 3984913.Sls limestone 110 2950 0.03
ZG364 30.001 320013984914.,.~ limestone 0.33 116010.13
ZG364 32.00~._ 34.001 3984915i5ls limestone 023 1480 0.15

0.04
0.02

M SuZo

54
173

Fe%;

054:
0.45

303332

ZG363 124.90! 128301398434g:Sss W Friable
lG363 128.301 129601 398435QIM:::l W Massive. weakl bedded Mo;na Sst.

Append;>: 10 : Magnetic susceptibility measurements of Grieves drill core.

~LE DfRCWI DTO :SAMPNQ FIELDID TEXTURE ALT/MIN COLOUR :COMMENTS

ZG364 0.00 6.30 Ccv? .Roller_b~!no core __ _-----c~~--=~~~,I
ZG364 6.30' 7.30' 3984901 Sls ___"~'m~e~'''''o~o~e'-----------------~--- 0.34 324 0.08
ZG364 7301 9.00i 3g84992~?ls -"""m"'e'"',,oo~e'__ __"O~-5,,8'---_:7_:7c"3,,'--"0,,-0,,,7
I'F~G~3S5~'4__~9~~0~0~'___,1_:'-:0~0~'~3S9S8~4-:9~O~3-:;"'''::- ___''~'m:'estone 04 1 600, 0.05
ZG364 11.00' 3.001 3984904' Sis limestone 0.52' 696 0.07

ZG364 13.0o__ ,,";-,;:5,;:0,,'3~9S8c:4';:9:o;0;'5":S1c;''--------------"lim=e',,to=o:'e_:_---------____ 0.87' 518 0.07
ZG364 14.501 17.00; 3984906:S1s li_m_e.~tOr"!~ ~-~'~-~2~0--__',,'-:5S0~:-0~-~04

ZG364 17.001 19.001398490795 limestone 0.63: 9801 0.10
lG364 19.001 21.0013984908iSls 'limestone 0.21 256i 0.08

I

I
I

I
I
I
I

ZG364 47.70, 49.001 3984922;S!s limestone 0.591 728, 0.07
ZG364 49.001 51.00139849231815 limestone 0.561 1010; 007
ZG364 51.00! 52.50! 3984924~_~s limestone 0.62' 843i 0.07
ZG364 ,52.?9i 54.0013984925'815 limestone 0.77 2450i Q.07
2G364 54.00! 56.001 3984926;S!s limestone 6.16 260001 0.06

ZG364 64.801 65.201 S984932iSdI AI ~ ,Ankerite altd carbonate and cla~ 15.50 74000! 0.15
ZG364 65.201 68.0013984933iCcv 'l'B 6.41 4530i 0.08

~§36:4'_ "_ 5_9.90 _61 00 139849291SdICcy AI Sd Ankerite altd carbonate and clay 1_?_:..!.Ql.---.l000..Q....~

ZG364 61.00, 63.00: 3984930 ' SdICcv AI Sd Ankerite alld carbonate and ciav- 25.701 590001 0.11
ZG364 . _ 6~.,OOI 64.8013984931:SdICcy AI Sd Ankerite alld carbonate and clay 15.50; 540001 0.80

ZG364 78.501 81:()Ol}9.l:l49.39!Ccy va 10.,.10~ _.26.20 __9,l~
ZG364 81.00i 83.0013984940 '1B 6.63 1470 0.05

ZG364 5600i 57.50139849271SdICcy AI Sd A~k.ef~t~ il:~!d_I::~r1:ion~te_?nd_<:;!<:I.Y 296; 9930! 0.06
ZG364 57.501 59.00i 3984928iSdlCcv AI Sd Ankerite alld carbonate and clav 5.32i 13000, 0.05

Z8364 68. DO,' 70.00 i 3984934, Ccy__ _ _ ---i'lll:;c- ~''_'2'_'-'C60':'',i-~4,,2:c60'C-__:0'C-~' "10
~~ 70.00' 73,Oq.!.}984935iCcy 'l'B 30,~Q~ ._!Q.20.9__ .~L.l§

ZG364 73.00 75.00i 3984936:Ccy 'l'B ~2~5~-6~0~'---c05~2~6~OTi --,;0~_2~0:;l

ZG364 __2~:.9..Q.!. 7?.:.'O~0~'~3~9~8~4~9~3~7~"'''''y----------_c'lll~-------------- ._.. 39.50~ ~~.9il_Q.U-,.l1
ZG364 77.001 78.50i 3984938i Ccv '1B 32.20 100001 0.11

I
I

I

ZG365 21.001 g~.()0~8594B'Sls LG 'limestone _.. 0,26; 2401 0.06
ZG365 24.001 27.0013985949:Sls LG 'limestone 0.24: 433; 0.06

ZG365 12.001 '-'S.O-OT3985945!S1s <D3 ;limestone 0.431 401' 0.06
ZG365 15.00i 18.001 39859_4?~~ CD3 limestone 0.561 . .!~~~.Q.,.Q.8

G365 18.001 21.0013985947'515 <:In limestone 0.57; 4851 0.10

ZG365 6.00! 9.0013985943Sls 'CD3 :Iimestone 0.40 212' 0.05
lG365 900i 12.0013985944:Ss <:In limestone 9.,6l~. 6~7' 0,04

ZG364 83.00, 85.0013984941M:j AI?Fo He M'YFI3' s.:~_~' 6a4~ 0.07
ZG364 85.00 I 88.50: 3984942- We ""UF~ __ ~H~e'____~"'Rl="--_~==o-c~~~-------~--~5~-0~3~:--~2~2~2~'--,O~_~06"1
ZG365 0.00: 6.00i Ccv? Roller bit. (\0 core

I
I

ZG365 95.001 98.0013985977' Fa3s? He ~ Limonitic and heamatitic cia 11401 26701 0.09

ZG365 79.101 81.50i3985970SdI AIBx Sd 'rG Ankerit~aIldcart?0ni1~a~ndminorcia 1.94 115001 0.06
ZG365 81.601 82.301 Ox ~_.~_ NOcOreral::ov!J~' ~-c=-=-===-~,,"

ZG365 82.301 84.2013985971 Ccv AI Sd '1B Ankeritic clay- - 15.901 1046001 1.36

ZG365 27.00! 30.00L398_5950iSs LG limestone 0.2,8i 315 0.~2

I'ZSG23~6~5--3~0'C-~0~0~1--::3~3~-O~O~'~3~9~6~5~9~5~'S"'O:,__----------~LG':'_--~"~m~e-~~~~ . " 1.53! 3880' 0.11
ZG365 33.00: 36.001 3985952'S1s LG limestone 0.281 5081 0.16

ZG365 53.00i 66.00i3985962:&5 ffi limestone 0.701 101010.07
~~5, 66.00i ~8.Q.0139.85963:S1s Aillc Cc <:In limestone. Wea!J< Cc altn. 0.62' 1240: 0.07
ZG365 __ 68.001 70.00i 3985964'S1s Aillc Cc <:In limestone. Wea!J< Cc alln, ~O'_-~7~9~~~4~5~2~'___'0~-~0_"lg

ZG365 70.00 i 72. 10 i 3965965 SIs ~Iyq~ __ . ,"'2-__--'cro""'___~I~;m~"'""'o::'~"'e~-wC;"e~a~k~Cc~"--~~,,-in~-~_===c:;:= ~I~-~2,,6-~1~4~6~O~'__:O~-_:'~'1
lG365 72.10' 74.401 3985966 Sdl AIB~ Set 'rG Ankerite altd carbonate and minor clay 2.54 1310' ,9-:Q.§
ZG365 74.401 76.10! 3985967 Sdl AIB~ sa 'rG Ankerite altd carbonate and minor clav 2.03: 2760 0.06
Z8365 76.10i 77.10: 3985968'SdI AIBll Sd 'rG Ankeri~i!..altd carbonate. and minor clay 1.97' 2500: 0.'0
ZG365 77.10; 79.10i3985969'Sdt _~I.Bll .. Sd 'rG Ankerite altd carbonate and minor clay 2.70 94100.09

~9~~_ ,?!:.9,Qi._.. 5:'4~-~0~0,,'~3g:'a~5:'g:'5~6~'~"'C'_------------'ffi:so--_S"~m~e~"~o~oe,,-----.- 0.72 ' 5541 0.06
ZG365 54.001 57.00i3985959:S1s D3 _~imestone 1.03 122010.03
ZG365 57.001 60.00i 3985960;S1s --m limestone 0.95!.".,,__.. ~1 Oi _~~
~~5 60.00i 63.09! 3985961 'SIs en limestone 0.62: 376 0.08

ZG365 84.20! 86.00 139859L2:~ A7'c___~SdC'_----;;'Ill~;;--~A~o~k~e'",'t~,,~,~,~ay,=== . _....~~~_~,~.Q..O~~~~
~.?5 86.001 88.00i 3985973'Ccy AI Sd CG'ffi WeaKly ankeritic clay " -;C9~-~9~7,,'~2~6~2~0~0~!_O~-~7';:j0

ZG365 88.001 90.0013985974Ccv Fa3s? ~_~ I\Rr'8 Limonitic and heamabtic clav 20.00; 55001 0.13
lG365 90.001 92.0013985975Ccy FeGs? He tvR'1'B Limonitic and heamatitic Clay 35.001 140001 0.23
ZG365 92.001 95.001 3985976,:c;:;..-'- Fees? He ~ limonitic and hQ8matilic cia 13.00,' 30101 0.13

ZG365 36.001 3~;99.!lJJI_5:'9.'C5,,3'_"'~---------_'LG,o,_--_;'::'m:'e~"=o=oe:__----_=-==-=--====~0~-6~9~'=='~8~3~0~'30b-0~6flG365 39.001 42.0013965954,Sls LG lim~stone._ 0.53, 12001 0.10
ZG365 42.00) 45.0013985955:Sls lI3 'limestone 1.001 19901 0.07
ZG365 45.001 48.0013985956iSla D3 limestone 1.331 2040: 0.08
lG365 48.00! 51.DOi3985957'S1s en limestone 0.67! 599' 0.09

I
I

I

I
I
I

I
I

Page 7



HOLE .DFRC>.l OTO SAMPNO FIELDID ~TEXTURE ALTIMIN COLOOA COMMENTS F8"1o; _Z':l~ __~_S~S
ZG365 98.00 101 OOi 3985978 CC~-- ,FeGs? He ""'" Limonitic and l'Ieamatitic c1av 5.271 968! 0.07
ZG365 101.00i 104.0013985979 Ccy FEG>? He i '-'R'r'B Limonitic and heamalitic clay 4.891 952' 0.06
ZG365 104.00' 106.00[398598_0 Sss FeVu YW Limonite stained vuggy ,,' 2._54 3831 007

~~__ ~96.00 109.001 3985981.Sss~ IbFe -- ---- -~- Int~ri?_edded ~st and .s:~y___ 2.90 761 0.05
ZG~fJ_5 109.00. 112.001 39859821SssCcy IbFe -~-- Interbedded sst and clay 2.641 43; 0.06
ZG365 112.00 113.00: 3985983i '" 3.601 , 53 0.04

I
I
I
I
I
I
I
I
I
I
I
I /
I
I
I
I
I
I
I
I

Appendix 10 : Magnetic susceptibility measurements 01 Grieves drill core.
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Appendix 11: Wacker sampling ledgers and geochemislry.,

w
o
w
(~

~.:_,

~·1

Comments
Oolitic carbonate.

fy1~~~~~ grctin~~ quar!~~renit~.

_____~~Q!~1l1 g.rCli~~~ 9~~r!~Cl.r~llj!~:

M_l:!~l!!Fr~ g_r~jtl13~ qU~_r!~~_~_~nit~_

§!~<?~gly 'l{l:"l~!~~T~~ 1st, apprC?_Cl~hing clay.
"!'J.~~_~JY 2y!i!i~ ~~lci!~tilE:l.

~~~~<! c~.I.~iLut!!~:

~~~! e~!c_hy ~tl~13!_i~~_~_I~_l:"lr",ti.q~~ _
~~~'s E~~hy ~f!~~~!!~ ~t_l:"l~Cl.tiSl':l~_ _ _

__ '!"{13Cl._~~ P~J~~y_~i_d. ~J!q§1~:_f~:::~!Clint:l~. 1~?o/~~ph7

~_t:l~ilJ_,!!g~~_~':l.t;ld qLJctrt_~~~~r-i_t_~:

M~9i~'!!-~c:J.i:!:~~~ g~~jnecj g~~!!~~~~lljtE!.

§!~~llgIY'(1JE!~!h~ §J:;j r13~idLJE:l_~ _f~~ric~ clay m~Hblin9·

g~~~~~ graine~g~~rtz~renite.

MillClr_ l_Q Ccy b<inq::;.
I~q~ ?~~~ l:aI9i!el:r)'~!als infilling Y~9hs.

I
'!'!.e s,~q~r~!~7 \J'!3ining pr~sell.t.

~1<l~E!_d_(:~c_itE! i_flfilli~g_V~ghs;

?anqy intE!;rbeds, close to gr(id",tional colllaci with Or
iFine g/s s~~rite <;;ryslals p{es~{Jt, trace of /g. sph7
I C-o~r_s,e· grained- quartzarenite: - -
:Out 01 rods'- --- -

~Eatc~y! w~a_~_~Il~E!rit~ <ilteral_iQIl__
Y~II<?~ F~~~~~!!ling "" w~ ~n_~~~i!~-~lt~!~<1§I~?

i~~~i.~_~ !o c()~rs~ gr~i~~<! 9u<3:rtzarl:lnl~l:l·

I
~~g~ly'_~r~l;Jg~n()u~ and Qr~phitj~. 'p~aty' m~t~rial.

As above.
~ - ----------

__ ;{Qt!~~~~ti<:Jl"I_ !~~~Qiq gully.'. rrggg f~" ?ppe~raTlc~.

~~U~i!~r ~o pr~~i()~~ ~~_'"!1ple.

~~(tg~~ 9.uCl,rtz~renit~~

~~l~ ~Q~_~~oned: coul~ nol penetrti\e gr(ive1.
D8/N __ E~r~lJg(IlQ~~ t;:J~Y·

DGiDB ~~~~qi3~t 1-2m~ cc cryslals-'AlE!_8th vughy cc vein~.

DG/LG A~undant fine gr. calcite veining.
G Calcite and ankerite veined Sis.
- -----

~ Oo!ill~gQ~, ~etl_~ p<!!~~y an~~ <:ilL _~-4mm \J'eif!i!l_9·
~~!W Uf1c<?~~QHQtl!~~ ~and, ~flg~J~r gLJ_<lr!~~r~~i_~l:l frag~~
DB/lB Iron-stained, slronol\l wealh Sss,annroachint1 sand.

Py

Py

Sd
Sd

Sd

Sd

Colour
LGILB
WK
WK
WK
GIN

'Py GrDG
!" DG/lG

IS<! '>9.
§d _)(3
§dPySp '!G

\ WK
W
DBIN
LBIDB
DBIN
LYIW
G
DGILB
DB/N
DB/N

1 Kit
'DB/N

G
'DGIY
IWK
DB/N
DB/N
00
00
W

WeFe

WeAl
~eFe

AI

Vu
WeFeAI
We
We
WeAl

f~
Fe
Fe
Fe
We

I!!.f}.
We

~~~
IN,,-AI
WeAl
WeAIFe
WeFe

V>/"­
~f~
We

FleldlD Texture All/Min
Sis
Sss
Sss
Sss
§lsCcy
SlsecY
§lsecY
SIs
Sis
Sis
Sss
Sss
§isCey
Sss
Gey

ecY
Sis
SlsCey
GeySls
SlsCey
Sss

GeY
Slsc:cy
CeySls
Sss
SIs7
Sls? _

c:ey
c:cy
Sss
(;g
Cey Fe
SlsCeyOve We
SlsOvc We
SlsOvc
Sis
Sss
Sss

Os
Og
Og
()g
()g
Om
Om

MATLllh

09
Om
Om
Om
Clg
Q\!

.~~ .. Q\!
_Q\!
.~ Qg

Clg
Om
Om

~CJg

Om
Qg
CJg
OJ!
Og
Og
CJg
Om
O~

()~

Og
Om
()g
Og
()g

~ ~ Og
Om

~E?P.~~~!!_J!~_ Y:!~~!c~~ ~~~pn~g I~~! ~~! ~~cj g~!,_~~~~~~r ~_
Ae~ull~ i!! J?l?f'Il ~Ill~~~ ~~own Qt~~~ise. I __

I
!
I

§~~p~~ f!"~_~P!~!(_;.~e~~~ !:~~~!~ AMGE ~~~~ !?~~_~ ~!~~~k?
3987320 G'1IEVES I 61425 47300 3§3§89 5348807 10.7 Y
39§7~21 ~l~ I §1450 473003§~§97§34§7§4 ~5?
3987322 G'1IEVES I 61475 47300 363905 §~487§Q~~,5'(
j987j?~ ~_IE\§ ! 6iioo 47300 363g1~ §34§736 1.§ Y
39873g± G'11EVE§ 61 400 ~ 47200 36378§ §3±87~§ §.7 Y
398732§ GRIEVES 61425 47200 363794 §34§775 ~ 13 Y
398732§mEVEs 61450 ±7~00 363803 5348751 8~5 Y
3987327,<REVES 61475 47200 363811 5348728 -12 1

",

3987328iffilEVES 6i 507 47 i 95 363816, 5348696-51",
3987329!~IEVES 61525 47200 3638271 534~680 2.7:",

3987330 GRI~E;; 61§32 47196 363825, 55-3344B8-66-7020-1 1.45'IYy~
3987331 Ci1IEVl'§ §1575 47100 3637491
3987332GRJEVES 61550 471001~3~374il~5~4§624 U?
3987~3~ <3AJEOVIO§ ~ 61525 4710Q 363732 §348§48 §.~ Y
3987334GR1EVES 61425 470001 3636Q§ §34§710 16~

3987335 GRIEVES 61450 47000 1 363613 §348§86 11 N
3987338 mEVES 61475 47()()OI 3§3§22 5348662 102 Y
3987337 GFt!EVEs 61500 47000! 363630 ~~4§§~9 1~ y
3987338 GRiEVES 61525 47()001 363638 5348615 5.2?
3987339 GRiEVES 61550 47000 363646 §~4§§9~g,. 'Q,5 Y
3987Eo~§ ~i575 470()oI3§~§§4 §~4§§§8 l.g Y
3987341~ 6152§ 46g00 363§4~ 5348§83 20 N
398734g~~ 61550 46900 3§3551 §~4§§§9 1Q Y
3987343 GR_EVE§ 61570 46900 3§3§§8 5~4§§40 12.5 Y
3987344 GRIEVES 61600 46900 363568 5348512 1.7 Y
~~§73±§GRIE\I§ §1700 46700 3§3411 §~48~52 7.§?
3987~46 GR~ 61720 46700 363418 5~4§3}~ 7 ?
3987347 G'11E\@ I 61750 46675 3§3404 _§~i§297 82 ?
398734§GRl~, 61775 46675 36~41g 5~4!g73~,5?

3987349 (JRIEVE1 6180Q 4668Q 3§~42§ 534§251 4.g Y
GRlEVES §1700 46§00 363222 §~482§7 ~,§ N

398735Q (JRIE\'E§ 61725 46500 3§3~}Q §~4§~6~ 14.8 N
3987351 G'1IEVES 61750 46500 363238 5348240 9.5 Y
3987352jGlIEVES 61775 46500 363247 5348216 7 Y
39873§}(JR1~ §1800 46500 363255 §~4§1~2 9,Y
39873§± GRI~ 61§2§ ±6500 3§~g§~ 5~4§16~ 15 Y

33 9988 77 33~ 5
8

5
5

ffi
GRI
- -EVE

EVES
-- -§ 66- 0

'
8
9
, 5

0
°0- 44 6

8
S

6
0

0
0
0

33' 66 34g8 7
9

6'1 5 34 8 145 2 i?
535007() 1.7i'"
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Appendix 11: Wacker sampling ledgers and geochemistry.,

Appendl! 11: \'Ja"k~r sampling I_~~g~~s an_~_ ,9~C?~~~f!I!~!~r~ I I
Result~_j!1 _~f!l ~~!~s~ ~h~~I"1_ o!!'~'Y!i~~. - --- ..

..

~~I1'!P~~__ LocalE LocalN Depth -
S/rock? OPO I\g ppm_ As ppm Cu ppm Fe% . Mn ppm Pbppm Zn PPm----- --- -_." --.----

3987320 61425 47300 10.7 Y --
77668 -1 .....

13 3 1.301 465 14 58
- -_.",------ -

080:3987321 61450 47300 2.5 7 --
77668 -1 1.5 8 47 3 16

- - ---- 0.3613987322 61475 47300 3.5 Y 77668 -1 ,- 0.5 5 20 -3 22
--_.- - ---
3987323 61500 47300 1.5 Y -

77668 -1 ,_... 0_5
...

12 0.58 35 -3 18
- _.._-_ .. --- -

3987324 61400 47200 5.7 Y
-----

77668 -1 21 9 ... 1.01 - 53 23 45
- .- -- -- -_. --- --4:-
3987325

1
61425 47200: 13 Y 77668 -1

41
6 0.64 122 7 21

3987326 61450 47200; 8.5 y 77668 -1 10 0.69 173 11 56

3987327 61475 47200

1

12 Y 77668 - 1 12.5 7 1.56 592 108 441
--- . ------_ .._-_. -
3987328 61507 47195 5 Y 77668 - 1 14 7, 0.84 339 35 173

3987329 61525 47200 2.7 Y 77668 -1 18.5 21 : 1.45 21 23 617

3987330 61532 47196 1.5 Y 77668 -1 2.5 5 i 0.86 35 5 32

3987331 61575 47100 4 Y
·

77668 -1 0.5 ~:' 0.39 21 3 28
. ----I

3987332 61560 47100 2.7 7
· X?§~~: -1 1 6 0.35 1 1 : 139 34

----_. --- :3 013987333 61525 47100 6.2 Y
- ._77§§§1·_ -1

-
0.5 5 0.53 13 36

.. - ----- - -

~~I3987334 61425 47000 16 N - ,qci~1
-1 17.5 ----

10 1.85 3§, 98
- .0--""--- -- ----

3987335 61450 47000 1 1 N -
-1 I 4.5 6 0.20 391 89

3987336 61475 47000 10.2 Y 77668, -1 5.5 9 0.52 87 17! 85
---- ---._.~-

7i§68'1 68613987337 61500 47000 13 Y
·

-1 ' 6.5 10 0.82 211 785

3987338 61525 47000 5.2 7 77668 -1 3.5 12 0.44 19 26 36
3987339 61550 47000 10.5 Y 77668 -1 49 39 3.20 43 298 762

3987340 61575 47000 1.2 Y 77§6§, -1 1- 3 3 0.25 10 -3 21

3987341 61525 46900 20 N 77668 -1 9 37 1.21 55 26 61

3987342 61550 46900 10 Y
..

77668 -1 17 8 1.08 111 238 467
-

190!3987343 61570 46900 12.5 Y 77668 -1 42 10.90 490 570 2807
--- - .-- - -"-1

3987344 61600 46900 1.7 Y 77668 -1 1.5 1 5 0.31 12 -3 26
--_.- ----

4670013987345 61700 7.5 7 77668 -1 100 25 5.80 13 250 417
-_._.~. - - .--

46700'3987346 61720 7 7 77668 -1 27.5 38 1.50 4 291 830
- - - _._--
3967347 61750 46675 8.2 ? 77668 -1 44 31 4.05 14 442 700
- - _. ------ -'- ..----

3987348 61775 46675 9.5 7 77668 -1 2.5 24 16.40 7 564 1711

3987349 61§OQ 46680 4.2 Y 77668 -1 18 6 0.64 32 11 32
- - - - - -- ------ --

61700 46500 3.5 N
·c

3987350 61725 46500 14.8 N 77668! -I
-

34 20 2.32 45
1 97 824

3987351 61750 46500 9.5 y 77668 -1 60.5 9 4.08 138 39 75-I
3987352 61775 46500 7 y 77668 -1 7.5 10 0.72 195 15 58

3~§73.~3. 6. '8OQ 46500 9 Y 77668 -i I 34 7 2.20 116 7 43

39873.~1 61825 46500 15 Y 1 77§6§ I

:11
4.5 I - 6 0_25 145 81! 189

3987355 61850 46500 2 7 77668 2 8 0.45 22 -3~1 65

3987385 60900 48600 1.7 Y 77673 -1 2 6 0.32, 12 -3 37
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Appendix 11: Wacker sampling ledgers and geochemistry.
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Appendix 11; Wacker sarnpling ledgers and geochemistry.

\

~,~~E~.Q __ LocalE LocalN D.~th B/rock? CPO _~9 ~~"'-
As ~pm Cu I'pm Fe% Mn ppm Pb I'PI1l Zn P~I1l__. - - --

3987386 60875 48600 5.4 Y 77673 - 1 7 35 0.38 12 51 44_.' - ---

51 40 10.30 891 580 3203987387 60850 48600 7.7 N 77673 -1
3987388 60825 48600 4.2 Y 77673 -1 31 3 1.41 241 '03 786
3987389 60800 48600 8 Y 77673 -1 51.5 6 2.45 693 57 72
3987390, 60775 48600 8.5 Y

-

77673 -, 15.5 -2 0.90 213 31 51
:39873911 60750 48600 9.8 Y 77673 -1 5.5 -2 0.54 114 45 43

3987392' 60725 48600 4 Y 77673 -1 6.5
...

-2 0.79 70 25 39

~~~~~~~I
60700 48600 2.7 Y 77673

.
-1 6 -2 0.51 23 17 37

60675 48600 10.2 N 77673 -1 7.5 4 0.35 80 98 433
3987395 60650 48600 7.5 Y 77673 -1 ! 10.5 -2 1.13 135 28 43
3987396 60625 48600 14.2 Y 77673 -1 i 4.5 -2 0.81 151

I
23 37

- - - "-- I
3987397 60600 48600 5 Y 77873

:'1 ' 6 9 2.40 36 29 359- --- -_ .. _-- ....

ii673[
----

3987398 60850 48550 8.9 N -1 63 17 510

1
63 65 122

3987399 60875 48550 8.6 Y
~m~1

-1 13 -2 1.24 452 25 70
3987400 60900 48550 3.2 Y -1 4.4 -2 0.35 16 1 7 41
----- --

i .4513989268 60875 48750 4 Y 77673! -1 50 82 21 49 133----- - _..... -- -- - ,

60850 48750 1 N

7767~i
I -

83989269 60900 48750 1.8 Y -1 1 -2 0.32: 14 40- -----_ .. _-- ......

3989270 60925 48750 0 Y 77673 -1 3 -2 0.32' 13 8 37
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APPENDIX 12

Orientation peat sampling ledgers and geochemistry
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Appendix 12: Orientation peal sampling.,

c..c'
c

720 29500
290 310

50 50
75 290
30 5
90 1600
45 10
75 3700
85 2000

270 1100
55 2350

545 5350
1350 45000

20 5
25 -5
25 -5
15 10
20 15

Pb wack Zn wack
35 65
25 25
25 30

100 200
220 "5

35 35
25 15
35 30
25 20
30 25
25 20
30 35
30 210
35 95
45 270
45 270
75 1350

1400
10

100
10
10
15

5
5250
1400

35
330

3950
35

'25
135
140
140
100

8.57
0.31
1.27
2.02

0.2
3.07
0.18

16.37
3.22
3.87
1.22

11.57
3.47
0.98
0.98
0.39
0.55
0.54

25
30

5
10
-5
10
·5
5

-5
20

5
10
45

5
5
5
5

10

9
6.4
9.4
6.1
2.8
6.3
2.9

22.6
6.3
9.2

10.3
6.6
5.5

1
1.8
2.9

11.7
3.8

61772
6177~

6516~

651 g~

65164
6.5 1§.5
6516§
65167
65168
65169
65151
65150
6515 1
64544
64543
64542

6454'
64540

I .. _ L.

I" _ ___ __Qr~~~~O~~!_~g '!!~~~_~~ ~arnP!~;; 1---
~~~~~_C? _ P!();;p_~~ LocalE LocalN AMG E AMG N "9. £~~! Cu ~~~t F~_o;~ ~~a! Mn p~~! f~ p~~t Zn p~~! ~~~P~Q !,~p_!~_9!' _~~c:;~ Fe wack Mn wack
399~49' ffiEVES 60700 48200 364456 .5_31~~8~ -1 4 0.42 13 20 52 6175~ 4.9 5 1.97 205
3992402ffiEVES 6072548200 364471 5~49969 ·1 3 0.32 9 9 35 6175~ 10.6 -5 1.12 105
3992403 ffiEVES 60750 48200 364486 5349949 -1 6 0.25 7 25 64 61757 5.1 -5 0.45 85
3992404 GRIEVES 60775 48200 364501 .531~929 -1 6 0.25 9 28 1 95 6175~ 3.7 15 1.42 130
3992405 ffiEVES 60800 48200 364516 5349909 ·14 0.19 3 25 40 61759 4.1 5 0.71 155
3992406GR1EVES 6082548200 364531 534~8~9 ,1

1
10 0.23 9 89 10261769 5.2 5 0.84 110

3992407 GRIEVES 60850 48200 364546 5349~6~ -1 3 0.16 4 16 39 61761 5.8 5 0.45 95
3992408 GAlEVES 60875 48200 364562 5349849 ·1 2 0.22 5 6 35 61762 2.9 5 0.91 105
3992409 GRIEVES 60900 48200 364577 ~319829 ·1 2 0.2 -3 30 66 61763 3.2 -5 0.39 65
3992410 ffiEVES 60925 48200 364592 534~809 ·1 5 0.24 ·3 40 49 61764 1.7 ·5 0.69 140
3992411 ffiEVES 60950 48200 364607 5~4978~ -1 3 0.18 -3 4 39 61765 3 -5 0.82 85
3992412 ffiEVES 60975 48200 3646~~ 5349769 ·1 3 0.16 -3 17 55 61766 6.1 5 0.89 90
3992413 GRIEVES 61000 48200 364637 5349749 -1 2 0.22 ·3 12 34 61767 10.8 ·5 1.37 90
~~~~414 GRIEVES 61025 48200 364652 ~31!l729 -1

1
_. 3 0.41 6 27 54 61768 4.6 .. , ·5 0.53 130

399241.5 GRIEVES 61050 48200, 364667 .s319.7()~ ·1 4 0.32 6 34 49 61769 21.3 5 1.17 155
39~241§ GAlEVES 61075 48200 364682534~690 ._ -, 3._ 0.24 5 9,. 34 61770 63 ·5 0.43 125
3992417 GRIEVES 61100 48200 364697 S.34~§70 ., 3, 0.'8 ·3 14 27 61771 6.1 5 0.5 75
3992418 GAlEVES 61125 48200 364712 5349650 ·1 3 0.16 -3 19 34

--- -- - ,-, - ----

399~41~ ffiEVES 61150 482(j0 364727 .s~19630 -1 4 0.24 6 88 110
3!j9R42(j GRIEVES 61175 48200 364742 531~§'() -, 2 0.'6 -3 ·il 33
399~121 13FI.~ES. I, §1150 47700 364328 ?~1~3~~ -'. 4 0.22 4 42 58
3992422 GRIEVES 61175 47700 364343 .5~193.09 -1 4 0.3 9 21 46
399242~~~§ 61225 47700 364373 534~26~ -1 2 0.14 ·3 14 31
39924g4 ffiEVES 61250 47700 364388 5319249 ·1 4 0.16 3 24 38
39921~~ ffiEVES 61275 47700 364403 ~34~2<!9 -1 2 0.19 7 6 38
399212§ GRIEVES 61300 477(j0 364418 5~49209 -1 ·2 0.2 6 8 214
3992427 ffiEVES 61325 47700 364433 5349'89 ·1 -2 0.19 3 -3 38
3992428 (rjIEVES 6'350 47700 364448 .5349169 -1 3 0.17 -3 '9 50
3992429 ffiEVES 61300 47800 364498 534~269, -1 6 0.67 7 265 1115
3992430 ffiEVES 61325 47800 364513 534924~ ·1 6 0.32 7 48 55
39924~1 CflIEVES 6'350 47800 364528 53492,29. ·1 14 0.2 3 79 205
3~924:J.~ MYRTlE 60500 49200 ~§44~1 5~51()(j2 -1 2 0.21 3 -3 31
3992433 MYRTlE 60525 49200 364456 5351003 -1 ·2 0.26 3 6 31

-- -- - •.. - - ------

3992434 MYRTlE 6(j550 1.4920() 364481 5351003 -1 ·2 0.18 -3 8 29
3992435 MYRTlE 60575' 49200 364506 5351004 -1 2 0.16 4 3 39
3992436 MYRTlE 606001 49200 364531 5351004 -1 2 0.23 6 22 38
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APPENDIX 13

Gravity interpretation and modelling results
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L~(jWP1lYSIC5
Registered office:

3 MALUKA STREET. BELLERIVE. TAS. 7018
All correspondence to:

GPO BOX 320 D. HOBART. TAS 7001
Telephone: (002) 44 1233
Fax: (002) 44 6674

Mr. T. Aravanis,
CRA Exploration Pty. Limited,
PO Box 8093,
Northland Centre,
Vic 3072.

Re: Badger River gravity data processing

Dear Theo,

The attached brief outline describes the various stages of processing
completed in order to extract as much detail as possible from the
Badger River data set.

Due to your schedul ing it has not been possible to allocate or spend
the time necessary to fully optimise the evaluation process but it
has been generally effective, regardless of current limitations. The
critical separations relate to assumptions about the Silurian
sequence and the properties of the Gordon Limestone in the northern
and western parts of the grid. Other separations are either valid,
outright. or more than acceptable for the current purpose.

Further analysis is possible but would require full testing of the 3D
geological model assembled. Ideally both this testing, and any
further 2D modelling, requires some additional gravity coverage in
the hills east and west of the valley. As few as 15 or 20 stations
would make a considerable difference to definition of the field
peripherally.
The present 3D model used in these separations is considered by me to
be very basic, not unreasonable, of unknown reliability and
initial/preliminary. Even so, it may have achieved its purpose. No
current 2D model can be valid due to the three dimensional nature of
the structures west of 364 000 mE and should only be regarded as
indicative. Lines such as your 47900 are especially suspect in this
regard. More crucial is the need for data values outside the valley.

I hope these comments are of help.

Regards,

Dr. D.E. Leaman
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Registered office"
3 MALUKA STREET, BELLERIVE, TAS, 7018

All correspondence la,
GPO BOX 3200, HOBART, TAS, 7001

Telephone: (002) 44 1233
Fax: (002) 44 6674

PROCESSING OF THE BOUGUER GRAVITY DATA IN THE BADGER RIVER REGION
SOUTH OF ZEEHAN IN TASMANIA

Gravity coverage of the Badger River region was completed by Amoco in
1981. Several surveys were accreted and caver the entire valley floor
for several kilometres. Each survey was grid-based and, although all
positions were levelled, no comprehensive and precise survey of pegs
was completed. It has been found subsequently that the positions are
nominal and may carry location errors of about 50 m in absolute
terms.

This gravity data base was added to the Tasmanian gravity data base
same years later but these problems were nat recognised until 1991
when Pasminco attempted to re-observe same stations and infill gaps
between others. All stations were terrain corrected at the time of
addi tion to the data base using tbe presumed positions and
elevations. Same small deficiencies may exist in these corrections
due to the location problem and the absence of any detailed observer
notes an meter pas i tions and local topography near the stat ions.
These errors are unlikely to exceed 0.1 mgal and for most stations
the correction applied will be wholly valid.

There is a moral here. If considerable funds are to be expended on a
gravity survey. and especially if that survey is actually levelled,
then it should be accorded high status and future data base accretion
value by properly completing it; this includes calculation of terrain
corrections, normalised processing, and accurate definition of
station position. Failure to do this, degrades the data.

Regardless of these problems the data is of pure geological and
structural value but may not offer ultimate resolution in prospect
evaluation terms.

The raw Bouguer data reveal a general grass gradient from west to
east which tends to disguise fine character in the field. It is nat
possible to simply compare features around the survey although it is
clear that same crude response may be associated with the valley and
the exposed limestones along its floor.

This v iew of the data Can be sharpened by regional removal of the
interfering sources which generate the gradients. Unfortunately, no
simple procedure or filter Can do this reliably in the complex
conditions of western Tasmania. The contributions to the field must
be directly assessed and then removed.

This process has been largely perfected for very lang wavelength
contributions; such as those generated deep in the crust, or in the
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ocean nearby. The procedure currently known as MANTLE91 uses a
crustal model defined by the entire data set and a very large array
of 2D and 3D model calculations to estimate the contributions of
continental effects at each station; This effect is then removed to
produce a residual. The process has been upgraded twice as new data
and more extensive control of the model have become available and has
been shown to be both reliable and very useful. There are no side
effects or uncertainties of the type which dog most filter processes.
The residuals produced recover the fine detail in the data set
although the amount of detail depends on the nature of basic
coverage.
This type of process can be extended to include an estimation of the
attraction of all the contributory sources in a sub region provided a
3D model exists for each source and a reasonable estimate of density
contrast can be offered. I f the geological models and properties are
valid, and there are no anomalous internal or unexpected variations,
then the final result is a zero residual plan. Each stage of such a
stripping process should remove part of the anomalous field pattern.

I
I

This sequence has been applied to the Badger River data set in order
to identify any anomalous zones.

Note that the calculation is undertaken at the actual position of the
observed station and its value is directly adjusted. There 1S no
interpolation.

I
I
I
I

/

The raw data was supplied as an Excel file containing the grav1 ty
data and ~acker bedrock depths.
(It may be commented here that while such a presentation is neat it
leaves much to be desired if the data are to be fed to flexible
programmes not produced by Microsoft. Even after ASCII conversion and
primary editing the irregularities of number formatting - and the
inclusion of non standard line formats - the entire files must be
inspected for oddities). In this case the file ~as reduced to a ten
column format giving AMG (2), grid coordinates (2), station numbering
codes (2), height (1), observed and residual Bouger (2) and ~acker

depth (1). The residual Bouguer value is updated with each source
pass. The ra~ file has been named CRADATA.

The largest local source is the Heemskirk-Granite Tor granitoid axis.

The residual file, after estimation of mantle and ocean effects is
named CRADATA.WAT.

This residual file removes the large regional gradients in the
Tasmanian data base.

The local geological sources have been estimated and removed 1n an
order which reflects either the assurance of the 3D models or their
impact on the Badger River area.

established model and can be
this area. The resulting revised

This is a much evolved and well
considered very reliable in terms of
residual file is named CRADATA.GRA.

I
I
I
I

I
I
I
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It must be noted, in terms of model evaluation and reliability, that
the subsequent stages are less certain.
3D models prepared for the local Devonian, Silurian, Ordovician and
Cambrian-Precambrian suites have been based on a set of geological
sections drawn using regional mapping. Normal practice would take
these sections and exhaustively integrate and test them against the
gravity data base. Several iterative cycles are normally required to
sculpt an initial model to a satisfactory quality as tested against a
random array of at least 5 to 7 profiles. Time has not permitted this
refinement here although the Ordovician component has been passed
through three iterations. This reflects the dominance of coverage in
the valley and the important contribution from the limestones. Any
reliable iteration of the entire group of source components is
restricted by the limited data coverage outside the valley.
Any further refinement is not justified until some extra data control
is observed in the region.

Given these constraints and the risk that the ini tial model may be
inadequate the next stage of processing has drawn first on the only
other facts: the wacker depths.
Overburden depths range up to 12 m and this equates to no more than
0.4 mgal· adjustment in the Bouguer anomaly assuming a density of
about 2.00 gm/cc. This is not a significant bulk correction, Slnce
most adjustments are very small, in the context of all other sources.
It does contribute some signi f icant, local, high frequency
modifications in the valley.
The data file includes all gravity stations but not all positions are
associated with a hole depth. All relevant locations have been
corrected. No adjustment was applied to other stations. No
interpolations were attempted due to the extreme variability in
depths. As noted above this lS a minor effect in the present context.
The revised file after this adjustment is CRADATA.GRO.

The folded Devonian units have been modelled using an average density
of 2.75. The Bell Shale may be denser but is of limited development
in this area. The revised residual is CRADATA.DEV.

The basement complex including the Cambrian and Precambrian units
which have densities in excess of 2.74 bulk average was estimated
next. The revised residual is CRADATA.CAM.

Both Devonian and Basement contributions are not especially
signi ficant in terms of the valley surveys due to 1imi ted effect
(DEVON) and overall spread of effect (CAMBRIAN). Any expansion of
coverage, however, would require some review of these models.

It may be assumed that CRADATA.CAM presents a reasonable view
regardless of any deficiencies in the models.

The final contributions are crucial since they are local and specific
to the surveyed areas.
The Silurian rocks have been modelled at a bulk density of about 2.6
gm/cc and the Ordovician limestone at at least 2.75 gm/cc. The
estimates for the Silurian rocks is a combined value for the
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formations exposed and is based on local experience. The limestone,
however, has been shown to have densities ranging from 2.72 to 2.84
gm/cc. This range reflects clastic and dolomitic content. No lower
values are credible and significant segments of the formation may
exceed 2.79 gm/cc.

The residuals after Silurian and Limestone corrections are filed as
CRADATA.SIL and CRADATA.GOR.

No correction or calculation has been associated with the siliceous
sandstones and conglomerates of the Lower Ordovician. These have bulk
densities in the range 2.64 to 2.70 gm/cc (i.e., approximately the
Bouguer reduction density). No correction is therefore necessary. It
should be noted, however, that some dense units do exist within the
haematitic sandstones and in the region of Oceana these have
densities as high as 2.78 gm/cc. There is no suggestion that these
densities are required here but there is very limited coverage across
the relevant exposures.

This processing, which must be considered preliminary, has removed
all regional gradients and identified two anomalous valley segments.
The valley section between 5351 and 5352 000 N at 364 000 E and near
361 000 E, 5350 000 N.
This may be a real effect or it may be due to deficiencies In
assumptions or models. The northern anomaly may indicate a locally
denser variant of the limestone since the model adequately accounts
for structure and units elsewhere. The northern zone is of interest
since the sectional analysis, initial models and gravity field all
suggest anomalous structure and deposition patterns. This might be
linked to late Cambrian basin margin faulting which has been
rejuvenated. This could be a critical observation and the association
may be important for any exploration evaluation.

No further work can be recommended at this stage since satisfactory
refinement of the local models is dependent on some additional
gravity coverage outside the valley.

CJ-~
D.E. Leaman
Nov 23 1994
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