
ANNUAL REPORT - EL 28/88

l

I
I__I

.-.

JRegu)n

Rio Tinto Exploration, GER - Bundoora j

Rio Tinto Exploration, Eastern Region, Bundoora'
Mineral Resources, Tasmania
Allegiance Mining Nt

SAJ Russell

March 1998

Author:

ANNUAL REPORT - EL 28/88
RIO TINTO-ZEEHAN

SA) RUSSELL

98-4136

Rio Tinto Report No. 23738

98-4136

Date:

Rio Tinto Exploration Pty. Limited
A.e.N. 000 057 125

A member of the Rio Tinto Group

MICROFILMED
FICHE NO.OIM,15-18

Ninth Annual Report
For The Period Ending 9 November 1997

Queenstown SK55·05
EL 28/88 Zeehan 1, Tasmania

Accepted by:

Copies to:

Submitted to: Chief Consulting Geologist - Australia

Submitted by:

This report and jts contents are confidential. All rights to the report and its contenlS (including. wilhallt
limitation, rights to confidential information and copyright in all works (including photographs. diagrams,
charts, maps and graphs) comprised in the repon) remain the propeny of Rio Tinto Exploration Pty.
Limited. No paIt of this report nor of the information contained in it may be disclosed to any person without
the consent of Rio Tinto Exploration Ply. Limited. No paIt of this report nor of the information contained
in it may be reproduced (including by being stored in any form), transmitted, published or used for any
purpose without the prior consent of Rio Tinto Exploration Pty. Limited.

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



Abstract

Best intersections from mineralised zones in DD96ZA 1 were;

• 8m @0.61% Ni from 151.6m (including 204m @ 1.44% Ni)
• 10m @ 0.34% Ni from 188.5m

• 0.7m@ 1.12% Ni from 189.3m

• 2.2m @0.57% Ni from 183.1 m
• 1.1 m @0.98% Ni from 189.6m

•

Zeehan I, EL 28/88 covers 29 km' located near Zeehan on the Tasmanian W coast
(Plan Tv 1309). EL 28/88 was granted to "His Grace. The Most Noble, The Duke of
Avram" on 9th December, 1988. and transferred to Major Mining Ltd on the 23rd
November 1989. Rio Tinto Exploration Ply. Limited entered into a joint venture
agreement with Major Mining to explore EL 28/88. commencing on 23rd April 1991.
Major Mining Ltd divested its interest in the joint venture to Allegiance Mining NL,
with the exploration tenements transferred to Rio Tinto (90%) and Allegiance (10%) as
tenants in common on 22nd January 1994.

Work undertaken during the annual reporting period included;

• Diamond drilling (3 holes totalling 791m; DD96ZAI, 2 and DD97ZA3) at the
Avebury Prospect

• Petrological descriptions of selected intervals from diamond drill core (24 samples)
• Relinquishment of 55% of EL 28/88 Zeehan I from 64.6 km' to 28.7 km'.
• Negotiation offarm out and joint venture agreement with Allegiance Mining NL for

the reduced area of tenement.

• OAm @ 1.09% Ni from 185.6m

Best results from DD96ZA2 were;

Best results from DD97ZA3 were;

• 3.85m @ 1.67% Ni from 68.85m
• 2.6m @ 0.59% Ni from 90.5m
• 3.7m@0.77%Nifrom 102.1m

It was concluded that;

• Results from preliminary diamond drilling at the Avebury Prospect are promising.
however do not indicate a Rio Tinto sized orebody.

• Follow up diamond drilling and exploration will be conducted by Allegiance Mining
who will manage the negotiated farm in and joint venture area.
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2. Introduction

3. Review of Previous Work

1. Conclusions and Recommendations

1Exoloration ReDort No. 23738EL 28/88 Zeehan 1

3.2 During Current Tenement
1989-1991 (Major Mining)
Activities by Major Mining prior to Rio Tinto's involvement are detailed in the
relevant statutory reports. Field activities included a gradient array IP survey
covering a small area between the South Comstock and Tasmanian workings.

3.1 Prior to Current Tenement
Refer to Parkinson, 1992 for a brief description of work conducted prior to
current tenement.

During the reporting period !he focus for exploration shifted towards what were
previously considered secondary targets in the Zeehan area. These include nickel
mineralisation in ultramafic bodies (Trial Harbour), and skarn-type Zn-Pb deposits
peripheral to the Heemskirk Granite (Avebury).

Work undertaken on the licence during 1997 included diamond drilling at Avebury.
The licence was reduced in size by 55%, and now covers an area of 29 km' (Plan
Tvl309).

It was concluded that;

Rio Tinto's principal focus in the Zeehan area has been zinc, either as:

1) Irish-style carbonate hosted zinc mineralisation in the Ordovician Gordon
Limestone Formation - at Myrtle, Pyramid, Sassafras and Firewood Siding
prospects, or

Zeehan I, EL 28/88 covers 29 km' located near Zeehan on the Tasmanian W coast
(Plan Tv 1021). EL 28/88 was granted to "His Grace, The Most Noble, The Duke of
Avram" on 9th December, 1988, and transferred to Major Mining Ltd on the 23rd
November 1989. Rio Tinto Exploration Pry. Limited entered into a joint venture
agreement wi!h Major Mining to explore EL 28/88, commencing on 23rd Apri1199I.
Major Mining Ltd divested its interest in the joint venture to Allegiance Mining NL,
wi!h the exploration tenements transferred to Rio Tinto (90%) and Allegiance (10%) as
tenants in common on 22nd January 1994.

• Results from preliminary diamond drilling at the Avebury Prospect are promising,
however do not indicate a Rio Tinto sized orebody.

• Follow up diamond drilling and exploration will be conducted by Allegiance Mining
who will manage the negotiated fann in and joint venture area.

2) Shale-hosted zinc mineralisation in the Late Proterozoic Oonah Formation - at
Stonehenge

See Parkinson (1992, 1993, 1994) and Tear (1995) for regional setting. prospect
geology and mineralisation.
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1990-1991
Exploration by Rio Tinto focused on;
• compilation and review of existing open-file data (Summons, 1991).
• analysis of structural controls on historic mineralisation. Research indicated

that Devonian NNW-trending shear/fracture controlled mineralisation possibly
overprints an earlier (Precambrian?) ENE-trending mineralised corridor.

• statistical evaluation of Ag:Pb ratios. which indicated a decline in Ag:Pb from
Proterozoic to Ordovician deposits. Considering the ratio as a vector. areas of
high Ag:Pb could be close to a postulated Precambrian "Mother Lode". On
this basis. the Spray. Montana No.2 and Junction deposits are the "closest to
source",

1992-1993 (Parkinson, 1993).
• Three diamond drill holes were drilled at Stonehenge testing stratigraphic and

structural targets within the black shale package. Low grade Zn mineralisation
was intersected in Devonian age structures, not considered to be economically
significant. An air-core traverse across the shale is recommended as diamond
drill recoveries were poor near surface.

• Infill soil sampling at the Avebury showed the central area to be characterised
by high background Zn-Pb-Fe. High Fe is suggestive of skarn-related
mineralisation. Further investigations are required.

• Air-core drilling of near-surface decomposed limestone at Myrtle intersected
significant Zn mineralisation in several holes (best hole ZM 18 - 36m @ 4.3%
Zn). The Zn is present as clean monominerallic grains of low Fe sphalerite.
apparently easily liberated from the unconsolidated pug. Additional air-core
and diamond drilling is warranted.

• Air-core drilling of near-surface decomposed limestone at Pyramid showed
patchy weak mineralisation was developed in several holes. Further air-core
drilling is required closer to the Limestone-Moina Sandstone contact.

• Wacker sampling of limestone at the N end of Firewood Siding prospect

1991-1992 (Parkinson, 1992)
Rio Tinto' s exploration philosophy was to test these 2 models. Work included;
• Dipole-dipole IP surveys at Stonehenge. which defmed a chargeable

conductor exceeding I Ian strike length coincident with mapped black shale.
• Soil and wacker sampling indicated this horizon to be anomalous in Zn and

Pb.
• Previous drilling by RGC (hole TH12) intersected several metres of percent­

level Zn in the area of interest. Diamond drilling to test stratigraphic and
structural targets within the envelope of anomalous geophysics and
geochemistry were proposed for 1992193.

• Soil sampling at the Avebury stream sediment anomaly. which detected Zn­
Pb-Cu-As anomalism in an area of poor outcrop within either Cambrian or
Proterozoic lithologies. Infill soil sampling was proposed.

• Open-file literature review revealed the presence of significant surface
enrichment of Zn within residual black clays developed over Ordovician
Gordon Limestone. Air-core drilling traverses were recommended for Myrtle
and Pyramid prospects.

• Systematical soil/rock sampling of dunite at Trial Harbour was recommended
to determine whether the body was capable of hosting a bulk low-grade Ni
sulphide resource.

2Exoloration Reoort No. 23738EL 28/88 Zeehan IMarch 1998
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returned strongly elevated Zn values near the contact with the Crotty Quartzite.
Air-core drilling is recommended.

• Soil/rock sampling at Trial Harbour outlined a large area of elevated Ni.
Nickel sulphides in olivine orthocumulates were observed in the adit. and a
50m wide unit of olivine orthocumulate was mapped within the body.
Drilling beneath the adit intersected weak pyrrhotite mineralisation only. and
the intercumulus phases within the main olivine orthocurnulate were
dominated by magnetite and chromite. Elevated Ni in soil/rock samples is due
to a thin skin of secondary Ni-rich serpentinite. No further work is required.

1993-1994 (Parkinson, 1994)
• Reconnaissance soil sampling and magnetometry was confmed to a single line

across the magnetic anomaly at Avebury.
• At Myrtle a total of 121 reverse circulation air-core drillholes amounting to

1876m was completed; air-core bottom-of-hole sampling was also undertaken
with assay results being merged with previous wacker sampling. Follow-up
diamond drilling consisted of 3 holes totalling 361Am using a LY38 rig
(ZMI85-187). The drilling failed to intersect significant mineralisation or
relevant alteration of limestone. Some sampling of previously unsampled EZ
drillcore was carried out with the best result being 204% Zn for 7.05m from
6.85,,,

• Minor amounts of additional rock chip and wacker sampling were also
completed.

• At Pyramid air-core drilling amounted to 32 holes totalled 348m; end-of-hole
samples were also collected with results merged into the wacker sampling
database.

1994-1995 (Tear 1996)
• Three diamond drill holes (totalling 1107Am) were drilled at Myrtle. Two of

these holes aimed to test the upper and lower sandstone/limestone contacts •
following up elevated zinc values in wacker samples. Weakly elevated zinc
mineralisation was intersected (maximum 0.28% Zn). The third hole was
designed to test a major gravity high. which was inferred to be a down dip
extrapolation of the Grieves mineralisation. No immediate explanation for the
gravity feature was found although it is possible that it is in response to a
greater than normal thickness of clean calcarenites. These calcarenites would
be more calcareous and possess slightly higher than average densities.

• One diamond drill hole was drilled at Pyramid. designed to test the lower
sandstone/limestone contact close to where siderite alteration was recorded in
AC94ZP43. Assay results for the dark clay unit at the lower contact were
disappointing (0.21 % Zn for 1.5m from 20 1m).

• One diamond drill hole was drilled at Firewood Siding to test a geochemical
anomaly associated with the upper sandstone/limestone contact identified
during previous deep overburden sampling. Elevated zinc grades (0.38% Zn)
were intersected for 10m from 59m across the Crotty QuartzitelUpper
Dolomite contact, and also associated with brown dolomite zones for 3.2m @
0.5% Zn from 87.8m.

• Aircore drilling at Stonehenge (27 holes totalling 503m) designed to
systematically test inferred shallow mineralisation produced significant zinc
mineralisation in several holes. Drilling was conducted on two 0.3 km
traverses at a 25m spacing. Best result was 17m @ 2.82% Zn, 2.06% Pb
from 9m to EOH. Mineralisation consisted of galena and dark brown

3Exoloration Reoort No. 23738EL 28/88 Zeehan IMarch 1998
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•
4. Exploration Activities for the 12 Month Period Ending 9/11/1997

4.1 Avebury Prospect • Introduction
The Avebury Prospect occurs in the northern part of the central block of EL
28/88, immediately to the east of Comstock Creek. Regional stream
sediment sampling indicated creeks draining the area between McLean and
Comstock Creeks to be anomalous in Pb-Zn.

sphalerite, intergrown with fme grained pyrite in a black shale unit within the
Oonah Fonnation. One follow-up diamond drill hole (DD95ZS31) was drilled
in an attempt to get superior core recovery. Results included 10.1 5m @
4.49% from 30.35m, inc. 6.5m @ 6.3% from 34m; and 3.25m @ 2.51 % Zn
from 152.95m.

• A new Gordon Limestone prospect at Sassafras was explored.
Reconnaissance wacker drilling (130 holes) confIrmed relatively simple
geology with an elongate base metal anomaly associated with the lower
sandstone/limestone contact (+/- siderite alteration). Moina Sandstone,
however, is absent in most instances with limestone overthrusted by
Cambrian Dundas Group sediments. Results showed a peak zinc value of
2590 ppm ( mean 164 ppm) with lead values up to 441 ppm (mean 31 ppm).

• The Gordon Limestone in the Zeehan area was flown over as part of a sub­
regional helicopter magnetic survey. Line spacing was approximately 60m
with an average flight height of 30m. Sampling intervals were approximately
every 3-4m. A feature of the survey was that the flight lines were aimed at
being perpendicular to the strike of the limestone.

4

4Exoloratioo Reoon No. 23738EL 28/88 Zeehan 1

1995-1996 (Tear, SJ & Russell, SAJ 1996)
• One 300m diamond drillliole (DD96ZM 191) was completed at the Myrtle

Prospect. No signifIcant base metal mineralisation was intersected.
• 2 diamond drillholes were drilled at the Pyramid Prospect (DD96ZP64 and

65). DD96ZP65 intersected 100m of quartzite within the carbonate sequence.
Small scale galena and sphalerite veins were intersected between 4O.9m and
41.2m giving a maximum lead value of 1.4% and a maximum zinc value of
0.4%.

• 2 reconnaissance bedrock wacker sampling lines were completed at the central
and southern parts of the Pyramid Prospect. Elevated zinc values up to 1780
ppm Zn were found in association with siderite alteration at the Moina
Sandstone/Gordon Limestone contact on the western limb of the Pyramid
syncline.

• A basin analysis study was conducted by Dr Clive Burrett from Geosea
Consultants. Three fonnations were recognised in the Gordon Limestone,
corresponding to different carbonate depositional environments.

• An Honours thesis entitled 'The Geology and Mineralisation of the
Stonehenge Prospect, Zeehan, Tasmania' was completed by Mark Upton
from Monash University.

• Preliminary interpretation of helimag data identified a discrete magnetic
anomaly at the Avebury Prospect. The source of the anomaly was thought to
be in Gordon Limestone overlain by a thrust sheet of Cambrian Sediments
(Dundas Group). Modelling of data indicated the anomaly to be a body of
<100m wide, lkm long, buried between 3D-100m and dipping steeply to the
south.

March 1998
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Best intersections from mineralised zones in DD96ZA I were;

• 8m @0.61% Ni from 151.6m (including 204m @ 1.44% Ni)
• 10m @ 0.34% Ni from 188.5m

A detailed description of geology and geochemistry of DD96ZA I, 2 and
DD97ZA3 is included in Appendix 4 (Technical Memorandum from T
Green to T von Strokirch).

5Exolora,ion Reoort No. 23738EL 28/88 Zeehan 1

• 3.85m @ 1.67% Ni from 68.85m
• 2.6m @ 0.59% Ni from 90.5m
• 3.7m @ 0.77% Ni from 102.1m
• 2.2m @0.57% Ni from 183.1 m
• Urn @0.98% Ni from 189.6m

A summary of geology. geochemistry and geophysics of the Avebury
Prospect is included in Appendix 4 (Technical Memorandum from T Green
to T von Strokirch).

Diamond Drilling
A three hole diamond drilling programme at the Avebury Prospect was
conducted during late 1996 and early 1997. Drilling was designed to test a
coincident dumbbell shaped aeromagnetic anomaly and elevated Pb-Zn
geochemical anomaly. The target was skarn related base metal and/or gold
mineralisation associated with the tightly folded Ordovician Gordon
Limestone believed to underlie over-thrusted Cambrian and Proterozoic
rocks. close to the periphery of the Heemskirk Granite. The location of
these holes relative to the magnetic anomaly is shown in Figure I.

4.2.1 DD96ZAI
DD96ZA I (354793E. 5357206N) was drilled into the western centre of the
magnetic anomaly. It was oriented 65° towards 360 (AMG). and was
drilled to a depth of 284.5m Drill logs and assay ledgers are included in
Appendices I and 2.

A summary of geology intersected in DD96ZAI in shown in Plan Tvl204

Petrological descriptions are included in Appendix 3.

4.2.2 DD96ZA2
DD96ZA2 was drilled into the western part of the main Pb-Zn geochemical
anomaly (355609E, 5357297N). associated with the eastern centre of the
magnetic anomaly. The hole was oriented at 50° towards 360 (AMG) and
was drilled to a depth of 255.5m.

Drill logs and assay ledgers are included in Appendices I and 2.

A summary of geology intersected in DD96ZA2 in shown in Plan Tvl202

Petrological descriptions are included in Appendix 3.

Best results from DD96ZA2 were;

4.2
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5. Rehabilitation

• OAm @ 1.09% Ni from 185.6m
• 0.7m@ 1.12% Ni from I 89.3m

Petrological descriptions are included in Appendix 3.

Best results from DD97ZA3 were;

6Exoloration Reoort No. 23738EL 28/88 Zeehan I

Chrysotile asbestos was logged during drilling of DD96ZA I. Chrysotile is of the
serpentine family, which is less dangerous to health than asbestos of the
amphibole family. Notwithstanding this, Rio Tinto sought advise from our
Honeymoon Well Project Team who have established guidelines for handling any

The ultramafic body thickens from east to west, with the largest intersection
occurring in DD96ZA I (and open at depth). Thinner ultramafic bands intersected
in DD96ZA2 and DD97ZA3 may be sills associated with the main body. The
main ultramafic body underlies the western centre of the 'dumbbell-shaped'
magnetic anomaly. Petrological analysis indicates the presence ofNi bearing
minerals such as millerite (NiS), gerdorffite (NiAsS) and niccolite (NiAs). The
presence of minerals such as millerite with high Ni contents (64.67% Ni), could
indicated the presence of a potential low sulphide bearing nickel deposit
associated with the ultramafic units.

4.2.3 DD97ZA3
DD97ZA3 was drilled into the centre of the main geochemical anomaly

(355790E, 5357060N). The hole was oriented at 50° towards 005 (AMG)
and was drilled to a depth of 256m.

Drill logs and assay ledgers are included in Appendices I and 2.

A summary of geology intersected in DD97ZA3 in shown in Plan Tv1203

The source of the magnetic anomaly appears to be magnetite-rich layers from
within an ultramafic. Drilling failed to intersect any significant lead-zinc
mineralisation associated with the geochemical anomaly, however, some minor.
though potentially significant nickel mineralisation was identified from within the
ultramafics. Best Ni results were recorded from DD96ZA2 which returned
3.85m @ 1.67% Ni from 68.85m (including 1m @ 2.08% Ni).

4.3 Discussion of Results
The aim of the drilling programme was to test a discrete magnetic anomaly and
associated geochemical anomaly located at Avebury, in order to identify a
possible Rio Tinto sized skarn type base-metal +/- gold orebody.

Sulphide mineralisation intersected during diamond drilling is closely associated
with high and variable magnetite contents within serpentinite. These magnetite­
rich zones appear to have been repeatedly mobilised. These re-mobilised zones
perhaps offer the best targets for locating significant Ni-sulphide mineralisation.
Such zones may be likely to occur near the margins, and at the contacts of the
ultramafic body. Possibly further ground magnetic traverses would help in better
defining these zones.
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asbestos encountered during drilling. These guidelines are included in Appendix
5, and fonned the basis for procedures followed at Avebury.

Rehabilitation has been completed on the diamond holes at the Avebury Prospect
Incomplete environmental monitoring sheets are included in Appendix 5.
Monitoring of these sites will be ongoing. Allegiance will be managing future
exploration programmes and any required environmental monitoring within EL
28/88, Zeehan I.

A summary of all work relating to rehabilitation conducted within EL 28/88
Zeehan I was compiled during the reponing period, and is included in Table 2.

6 . Expenditure

Expenditure on the Zeehan I licence (EL 28/88) for the 12 month ending 9
November 1997 was $303,597. Total expenditure during the licence history is
$1,604,870.
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--------------------
Table 1

Rio Tinto Exploration Pty. Limited
DPO Register

EL 28/88 Zeehan 1

DPO LAB BalCh Lab Name Lab Office Geologist Tenement Tenement Sample Number 250,000 Map
Number Number Location Date Number Name Type of Sheet

Samples
77320 - UnIversity ot ArmldaLe. J 1/1 LNb S. Tear LM/MM Zeehan I PetroLogy IL (J?eenstown

New England NSW SK55-05
82176 LKALU4.bU. AnaLabS BurnIe. 6/3/97 :S.Tear 28/88 Leehan I Ulamond 124 l..1ueenstown

12687 Tas drill core SK55-05
82177 - UniversIty of Armldale. 2/2/97 T Green 28/88 Zeehan 1 Petrology 14 Queenstown

New England NSW SK55-05
ML17M "! Analabs tlumle. LL/IN7 T. Ureen LM/M Zeehan I Ulamond " l..1~eenslown

Tas Drill Core SK55-05
82179 7AD0508 AmdeL AdeLaide. 1M/2N7 T. Green 28/M8 Zeehan I Diamond 1M Q~eenslown

SA drill core SK55-05
MLIMU 7ADu4uJ AmdeL AdelaIde. 1MILN / T. Ureen LM/M Zeehan I Ulamond Mb l..1ueenstown

SA drill core SK55-05
82\8\ 7AD0507 Amdel Adelaide. 18/2/97 T. Green 28/88 Zeehan I DIamond 166 Q~eenslown

SA drill core SK55-05
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--------------------
Table 2 EL 28/88 Zeehan I - Summary of Rehabilitation

5356607
5356591

364056

364285
364419
364473

rospecT

DD96ZM191

DD96ZP64
DD96ZP65

DD96ZA2
DD97ZA3

,;"
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--------------------

DD93ZT2 Harbour 349000 5356078 50.65
DD93ZT3 349150 5356150 66.15
DD93ZT4 349160 5356200 63.5
DD93ZT5 349293 5356275 66.65
DD93ZT6 349288 5356150 51.7
DD93ZT7 349255 5356050 48.55
DD93ZT8 349276 5355950 57.4
DD93ZT9 349278 5355868 56.25

March 1998 EL 28/88 Zeehan I Exploration Report No. 23738 11
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Table 3

EL 28/88 Zeeban 1
Expenditure Table

1/11/96 . 31/10/97 Total Expenditure
Drilhnl! 86,826 491,013
Contractors 8,950 125,991
Laboratory 36,911 120,156
Rent & Property 2,634 40,627
Payroll & Benelits 53,739 336,996
Field & Transport 42,692 152,326
Travel & AccommodatIOn 3,524 35,689
Computer Services 3,707 12,9U
ProfessIOnal 7,477 13,858
Office & Miscellaneous 12,938 26,552
District AdmIDlstration 17,424 120,923
Rejlional t.:osts 24,816 114,289
Tenements 1,960 13,54U
TOTAL 303,597 1,604,870
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Appendix 1

Geological and Geotechnical Logs for
DD96ZAl, DD96ZA2 and DD97ZA3

Avebury Prospect
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RL COllAR INCLINATION DRILL TyPE COMPLETED CASING LEFT . . . -------

DEPTH Con Con
SPECIAL FEATURES

SBmple From To
ASSAY VALUES IAno'.- by........................!

Roc. CORE DESCRIPTION Weeth, Altlnltion. FrK1:uring. RocF; TolMl IMI - Log Veining. Minerelization No. 1M) 1M) 1M) ".
U.fo'l 1lQ.·3 p .. 'Ai u. I ,I .f. I' i{:,.'6".,O~... lJ-"'\..e."'-../' '1" ,'3 ,+z·a /·4

,.:1Ii- '-. ,-:~ ~ A~
""• .4 v 'H" ,If, f ~ I~ ~:

I .." .~,.'. t~#\~ I~ II .#, t 'I'... 1;. .... r=,o /' ~' . ~.J C'-'~A'"

~ r ".,-1" j'....,--:.c/~""' ..(';..' J"'k'~ .,.J!l..._ ~/".~
' ...L, ..., / IJ...,·.,.. ~ (.1.· ... "' .....& •

c/
A."...~I ·cct!Ol'tl.(.:"flC ., ..... ,-,C'

cror- VI fh '\. . - n. A/=~~ "'''11. ".... .J<,dr ,,,-I
';.:e ___-.d ~'" ·/~{/., i·'. I:.I>.{ .. , . 1/" "

, ."-""". "'- ~'<4:1-_

...~ A •. a£.
. .

l~"1....~, . d
uP~ L""k /-60 7;) t;

.u...... Il_ .L. ;;~ A.J'1.·\t1.t'le ..

;" ". J '"_-''' /2,•. , la. <,-&,,'1-,

a..1r 1+/. '" - "f-I· 7 ......
v

'
,

Ir. - L .."1..:.....0 - J.

............- '//-1'>."5 .. I"~·' 1
~. D<'<! C."'A . ,

.L.

../ .A ,_ ~~ ...... ., A ".

I
I

L'~~ J J
I

~2'8 4-~" •• " " " j. .,
" ..

1~'8 "',?~ "0
'. ,.•£ J. -•.

f' r ..,~" I. Jl'A: .r/",~ . co1..
..ro.I9'.. ,.- 0 p , r, ,l/"!"T.... , ~;. .::: ~~" //.

I _f", . ,~~ ',. ,0 '_.rh, J."J,. / ~;i (r"lc'''':.'-{ .tl... / £", ~"

... r .~" . r, '0"'"" ,,-~'" A--....., "- ~~ .-Ie' .. ;.1."-
,,,I. . ,..., .,~~O~ :<41 • LL <;0 rI. ~. ~" , . '//. V

.u :. '--"'~4. .. ....'f ,-; "'. ,f"
0-

J

I<M"::'d c.k,JI" ,,,,-,. (.",,~
,

~ ~ Lor-t
,
!

-r tt ,c .. 1'""'-.1-- t'"( r
, ---.., ...

I.,.

./u•• y, .~ ...," ';A I-t:r " \.... r, ~ "")''(("A
{ .. "", . .' ,,'. (, ' r~.~.J("",..--. /0.

/., tv iv. ,[(I. .. -.;< .1'1, rrJ .....
\ / j

. . , r •. J •.. ,- r , . ;;1, 1(~ 'J_. - -._- -----~ -_._---. -- - - ~.~ .'-- -_. - - ._-

I .••. ,



DPO Noll)CASING LEFT

- - ~- -- -~~ SHEET No .

TENEMENT NAME , No..........•..•..

PLAN - MAP REFERENCE .

DEPTH HOLE No.(>.J;8b2M..

C.R.A. EXPLORATION PTY. LIMITED

428031 DRILL CORE LOG
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~... CORE DESCRIPTION Waath. Alteretion. Frecturing.
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,

o ').~" ~ .. 7~6'C:: ~ , ~~
11 I .J , ....~.• r~ r

Vl. I. . I .• ....:-.
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oI2~·S to7;:. ...·/t· ... ~r~
1U>rl"~ - lb. M~ I . ••
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Magnetic Susceptibility
Total Depth: Orillhole Number: 0 0 r6 z.f1 J
CL. Core Loss

Depth Value Depth Value Depth Value

0.0 [' L-- 20.0 40.0 0
0.5 ;: .. L- 20.5 2-0 40.5 30
1.0 Lt.- 21.0 9 41.0 ZO
1.5 r . t- 21.5 c·L 41.5 2-0
2.0 r. t- 22.0 Cf 42.0 30
2.5 G· L- 22.5 cL 42.5 2-§
3.0 20 23.0 /5 43.0 J5'
3.5 t". J. 23.5 !i 43.5 10
4.0 2, 24.0 6 44.0 20
4.5 S 24.5 IS' 44.5 1'i
5.0 10 25.0 ,4- 45.0 . 10
5.5 12 25.5 c 45.5 '36
8.0 IS 26.0 }t, 46.0 1.",
6.5 Jo 26.5 J 0 46.5 zz
7.0 2S' 27.0 20 47.0 14
7.5 5' 27.5 22 47.5 JS'
8.0 10 28.0 1..0 48.0 2,5
8.5 5" 28.5 23 48.5 2.2-
9.0 Jt') 29.0 20 49.0 L..o
9.5 c.L 29.5 q 49.5 1'1

10.0 ~ 30.0 I I 50.0 ~O
10.5 e-L 30.5 C· i.- 50.5 "]0
11.0 cL. 31.0 (.L. 51.0 bo
11.5 cL 31.5 r.L 51.5 20
12.0 5 32.0 I 52.0 2.6
12.5 r.L 32.5 12 52.5 52
13.0 1'. L- 33.0 1(1 53.0 1 h
13.5 r.L 33.5 if) 53.5 30
14.0 r.L 34.0 n 54.0 ZO
14.5 ('/ 34.5 I I 54.5 IS
15.0 t".L 35.0 2Cf 55.0 1(>
15.5 r .L. 35.5 10 55.5 Ie;
16.0 {.L 36.0 ]£' 56.0 ~o

16.5 r.L 36.5 JIJ- 56.5 , '1
17.0 C·L 37.0 10 57.0 S-o
17.5 £.L 37.5 15' 57.5 1...0
18.0 1'1 38.0 ~O 58.0 rL
18.5 CL 38.5 25 58.5 10
19.0 {' .'- 39.0 10 59.0 r:;-
19.5 (L 39.5 '30 59.5 /0
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Maanellc Susceplibility DriIIhoIe number: D V '1b HI
Depth Value DeDth Value DeDlh Value

60.0 20 82.0 uS" 104.0 l.L ()00
60.5 50 82.5 15 104.5 bo 000
61.0 4-0 83.0 S 105.0 2tJ 000
61.5 ~O 83.5 <, 105.5 7f) DO
62.0 I I 84.0 0 106.0 II; OOtJ

62.5 h.C; 84.5 qoo 106.5 &000
63.0 60 85.0 3eo 107.0 <t () 00

63.5 1..0 85.5 2.0(70 107.5 2000 0
64.0 I I 86.0 I.J.)' 108.0 15000
64.5 jC; 86.5' L",'J 108.5 7J) O() 0
65.0 I (J 87.0 7_50 109.0 30000
65.5 C; 87.5 "L ~oo 109.5 IS-OOD
66.0 30 88.0 "Loot) 110.0 15000
66.5 15" 88.5 /tJoo 110.5 J500()

67.0 ~() 89.0 '3000 111 .0 "20000
67.5 r;;O 89.5 gS-600 111 .5 I~ 000
68.0 2-0 90.0 Qa ,

112.0 So, Of:) 0

68.5 2C; 90.5 1 tI . 112.5 -:JS"o 0

69.0 '0 91.0 ~ 0 ! 113.0 C,OoO

69.5 5'0 91.5 $<'0000 113.5 2.'500
70.0 "3 3 92.0 4(') oao 114.0 foro
70.5 "3 0 92.5 2<:; Poo 114.5 L.t? (')0
71.0 t, 0 93.0 70 "or..., 115.0 1->000
71.5 ${O 93.5 ~ooo 115.5 20000
72.0 b 0 94.0 fn tJ 0 116.0170000
72.5 (., 0 94.5 2000 116.5 "35"0
73.0 710 -- 95.0 L IJ 00 117.0 1..,,5000
73.5 45 95.5 1..LOOO 117.5 )'?oc()
74.0 t:;"o 96.0 26 Or'> 118.0 booo
74.5 )-5" - 96.5 J/ ° () 118.5 4- 5" 0 (J

75.0 5') 97.0 4.-UOO 119.0 '1)"00

75.5 5"0 '. 97.5 3 ;-00 119.5 10~'D

76.0 3'1 98.0 ? t, 01') 120.0 I-;"OCJC'

76.5 40 , 98.5 2-000 120.5 4-1.".0 f'J

77.0 S'd .- 99.0 ?IOO 121.0 "500 ---r
77.5 6..k 99.5 1100 121.5 7600
78.0 ) rJ 100.0 7 bOO 122.0 15cD
78.5 ~O 100.5 ] 4-00 122.5 4-500
79.0 32 101.0 2-000 123.0 gel oa
79.5 70 101.5 <"too 123.5 15",.,/0/1

80.0 S"o 102.0 6500 124.0 '1 C' C'iJ

80.5 2-0 102.5 'is-00 124.5 /5" 6-r£

81.0 4-5 103.0 b (JOb 125.0 16 e" 0
81.5 3s- 103.5 '3 S- 00 125.5 0)/J'"

,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Magnetic Susceptibility Drillhole number: 00 '16 ~ fl J
Depth Value Depth Value Depth Value

126.0 'Jr 148.0 <::: "" .... 170.0 7(',no
126.5 hr\(")("\ 148.5 /<:; 170.5 ;::>000
127.0 ~SO() 149.0 6.itlt"l 171.0 20000
127.5 li-OO()O 149.5 <:; '7,.--,11 171.5 /5,000
128.0 l+OOO() 150.0 ( '1 ""on 172.0 17. 000
128.5 =-',7'1()(''!"O 150.5 ('+0/'111 172.5 260('10
129.0 2.S~ 151.0 )? onO 173.0 2 d, 000
129.5 I~h"l )U() 151.5 (b(SO(', 173.5 12000tl
130.0 'M(YY' 152.0 ?90d 174.0 /4-000
130.5 1+ 0000 152.5 {boao 174.5 2booo
131.0 u.- (.,,{Y1 153.0 45000 175.0 20 arYl
131.5 72~() 153.5 50000 175.5 '2.3 ()('\n

132.0 2AOCR 154.0 S""~-~ . 176.0 (7('\t"\(')

132.5 2 2 o(",t"l' 154.5 25000 176.5 '7? OeY'>
133.0 ( 700 155.0 <>Crooo 177.0 I \ 011'\ (\

133.5 liOn 155.5 '7_5000 177 .5 ( ~ooO
134.0 C7Cfn(\ 156.0 5'3000 178.0 "2. h ('{"j ('\

134.5 ?~OO 156.5 16000 178.5 I Y' 00(')
135.0 /....rrJO 157.0 Lo CO~ 179.0 i b 000
135.5 b lJ..r"\ ('\ 157.5 '2. 2Gnr\ 179.5 17000
136.0 L.. f.-roc\ 158.0 1 i OO<"l 180.0 lG.l'loC
136.5 h200 158.5 u.? n (\" 180.5 L 0 f1C'C\
137.0 C, f...OO 159.0 ? ('\ 00('\ 181.0 '7 7 OClf'l
137.5 ,S (1(\ 159.5 '7?/MI"I 181.5 I q aN)
138.0 {,I'D n 160.0 14000 182.0 .., r. t"I (',

138.5 <;? ~I"' 160.5 / Ii f"l t1 (\ 182.5 \ '6 I'll'ln
139.0 ~J(Y\' 161.0 1(~t"In(j 183.0 2 0 OO()
139.5 L:;' lL ('\t"\ 161.5 I '?() 00 183.5 2. 4 0('1(\
140.0 f., I ('0, t"\ 162.0 I ~ nl1l"i 184.0 2.0 000
140.5 72(')0 . 162.5 '2.50(") 184.5 6$000
141.0 G.../,no 163.0 ~ 9001"1 185.0 L.4. I"'lrtn

141.5 hl?f"I(,\ 163.5 :no~ 185.5 1'7 l n 00
142.0 SqnO 164.0 u. 200 186.0 \ ~ ,.., (")n

142.5 S .21'Yl 164.5 '?sno 186.5 a <:: t"\ '"

143.0 / boo 165.0 '2. K nnn 187.0 'Z 00('\
143.5 i 1+001". 165.5 '<. 187.5 7 ~,..,r.

144.0 S lJ. nO 166.0 ']~OOO 188.0 (, ·7/'1('

144.5 C,7n0 166.5 I \? OOf'! 188.5 i<
145.0 S (.., (v, 167.0 12.000 189.0 i q :<onn
145.5 760(3 167.5 f c:... ()ffl 189.5 q 7fJ1n
146.0 I G.. 0011 168.0 17(\11(\ 190.0 I ? nn.C"\

146.5 ') I"l t"\ t"I a 168.5 ( , C'II'l (\ 190.5 I,n,..,n
147.0 SSao 169.0 'J -') ''''11 191.0 \\nnf'\
147.5 qSoCJ 169.5 I (-., nQ(\ 191.5 Ci \?' on

Page 3
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428055

Maonelic SusceDtibilitv Drillhole number: ()o"'I/' :2 4 I
Depth Value Deeth Value Deeth Value

192.0 ISQ~(1 214.0
12 "''''''

236.0 / 7 () (Jr'l

192.5 G '? 1"1 f"I 0' 214.5 l <:; /'l />1' 236.5 "Z.;- f)/)!'J

193.0 ('50(')0 215.0 /7I1Af'l 237.0 :( '" f'l (\(\
193.5 \2000 215.5 I {J. (Jr.1"l 237.5 ~A AA(')

194.0 booo 216.0 /"2 "",..,., (\ 238.0 6f"1/'l'" 1"1

194.5 IS 000 216.5 ')-,..., '""'" (\ 238.5 ~5000

195.0 l5000 217.0 I;:' (')(3"" 239.0 '/(\

195.5 \ '2. 000 217.5 /?. 239.5 .,,., ~--

196.0 2..$ f'lI'A 218.0 ?I1tWJ 240.0 170r-.n
196.5 q2.o13 218.5 /7('J()() 240.5 9-s..: I <' ........ h
197.0 90(lf'l 219.0 17()r>J11 241.0 ? q- 11 or.
197.5 ? SI"\ rn 219.5 16 000 :<41.5 QI'1 VOO
198.0 '7 11('1(1, 220.0 (q Of) r-. 242.0 ?-0000
198.5 7 220.5 22. f) 1'1 (') 242.5 LOA/v\
199.0 / '3 (Y)r'> 221.0 I q- 000 243.0 J <? Ol"\t'l

, 199.5 i {/'(') '" (') 221.5 2. 2 ,.., '"' '"" 243.5 17 n('JO
200.0 I 9' 1'1 A'" 222.0 /1.., 000 244.0 lernOA
200.5 1 7 One 222.5 16000 244.5 1,<; ,.., "A

201.0 'j 0 (')()O 223.0 ? h oev\ 245.0 / 4- I'? 0 I"l

201.5 I b 00 ('\ 223.5 ? I 0011 245.5 '7 {.:> c>e> (',
202.0 tboo(j 224.0 19 coO 246.0 Ie,,., 0 1"',

202.5 /6 000 224.5 Ie?' Ono 246.5 'J? 000
203.0 ('1 00(', 225.0 '2. Z 000 247.0 2.<: on (I

203.5 IS nr.f"J 225.5 S70GO 247.5 '1. 7 nOD
204.0 '2. 0 f'll"l f'l 226.0 '? t:. "f'V\ 248.0 12000
204.5 Q t, ()OO 226.5 1 9 01'10 248.5 Z:;< AOO

205.0 J 7 (3(")0 227.0 SCi 1'10<'1 249.0 /, Or>,..,
205.5 17 000 227.5 '] '2 on 1'1 249.5 I 1-. c"., C

206.0 17600 228.0 '" -, -..... (\ 250.0 J;., "'''"'',.....
206.5 1(', 000 228.5 U 7 '7'lf'"l t". 250.5 J 7 OOP,

207.0 I J "1'\1'1 229.0 ~ (... I'I()A 251.0 I q,..,,, 0

207.5 17"011 229.5 '7 I-. 1'101'"'1 251.5 It.."""",, r>

208.0 1 Cf f'l(10 230.0 I s7 f"l t'\ ,., 252.0 I L 0 ("J (",

208.5 I 5 n ('J(1 230.5 J u ,,"',., 252.5 1t...Or.A

209.0 j _~ I'JO('j 231.0 22(1/\('\ 253.0 I r:?0"""
209.5 i 7nOn 231.5 S< /'\1" ,.,. 253.5 /1"'1 I"'J '"' ("\

210.0 I U /1/0/;' 232.0 <;< 7n~ 254.0 /7 n...,,--.
210.5 I :<. ~-" 232.5 12.11("1'" 254.5 1 7 n>1'1 ("")

211.0 / u. () (Jfl 233.0 ~~ "On 255.0 J ,~ 0""""
211.5 17 n,.,,,, 233.5 '7 f-.. ,.,"" 255.5 / ? /l/'\ /'l

212.0 I {L noO 234.0 '2 lJ. (l",., 256.0 ~no
212.5 I 700r'! 234.5 '2 -:; /"Inn 256.5 {, f"l A ,..,

213.0 I 7 1'10(\ 235.0 LJ. / nrYY 257.0 ~ ,C; 11 (l

213.5 f L,t 00 '" 235.5 '3 "7 ,." ,.,Y) 257.5 I, r'l fl("")

Page 4
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MaQnetic Susceptibility Drillhole number: O[}9t 2-111
Depth Value Depth Value Depth Value

258.0 ,,.,1\1"\ 280.0 ", nnn 302.0
258.5 (4.-SnCl 280.5 / 302.5
259.0 .:::> :2-00 281.0 "':::7nol'J 303.0
259.5 L/. q'OO 281.5 ?7J1T 303.5
260.0 b 700 282.0 Q-OdCl 304.0
260.5 S Ol'\() 282.5 ~S"OO 304.5
261.0 7? 70a 283.0 /., 000 305.0
261.5 /700 283.5 S'S-o 0 305.5
262.0 <!,II 00 284.0 f«()tJO 306.0
262.5 6 '?O() 284.5 / t?1!J 0 ('J 306.5
263.0 ??' 700 285.0 307.0
263.5 q 700 285.5 307.5
264.0 7700 286.0 308.0
264.5 r.... I r;() 286.5 308.5
265.0 7 40('\ 287.0 309.0

, 265.5 . g- b()('J 287.5 309.5
266.0 <;< c....n () 288.0 310.0
266.5 {J 7n('J 288.5 310.5
267.0 771'>0 289.0 311.0
267.5 {() 00 (") 289.5 311.5
268.0 Q"ooa 290.0 312.0
268.5 It ('1 {'\ ,.. 290.5 312.5
269.0 t 6 f'l ('111 291.0 313.0
269.5 I '2 C!J()I"'\ 291.5 313.5
270.0 roC/CJ 292.0 314.0
270.5 I Son/'> 292.5 314.5
271.0 ,Ll'Jnn 293.0 315.0
271.5 IrD.'" 293.5 315.5
272.0 ISOOn 294.0 316.0
272.5 J>oot\ 294.5 316.5
273.0 j ZOO() 295.0 317.0
273.5 20000 295.5 317.5
274.0 { '(Oon 296.0 318.0
274.5 2/lono 296.5 318.5
275.0 /O()oQ 297.0 319.0
275.5 II/ODD 297.5 319.5
276.0 /<::0/1,-, 298.0 320.0
276.5 /60 nn 298.5 320.5
277.0 7_ (1 /J,., t:J 299.0 321.0
277.5 1'5; (l tJ n 299.5 321.5
278.0 /0000 300.0 322.0
278.5 /0 0 ~ iJ 300.5 322.5
279.0 1 ~ ro-c- 301.0 323.0
279.5 2. 0 DOD 301.5 323.5

Page 5



I eRA EXPLORATION PTY. LIMITED
DRILL·HOLE SUMMARY LOG

428057

AZIM IAMG) DIP DEPTH AZIM IAMG) DIP

30.° 4iS;
60S. ~c

JLENAME: DbQbcA'2..
PROSPECT Av E %u (.l)'t: "Z..EEI-lAN I

I TE DRILLED: '3 1\ \2 \ q6
GGEDBY:

I IWNGCO.: AUVl4C.

ILL TYPE: 1)I P""'CI NJ';.

ILL RIG: a

C DRILL CORE: ZlEe A

SURVEYS:

DEPTH

o
$0

EAST 3SSbO'i

EAST

NORTli <;3~129±

NOIffii

DEPTH

Grachic Loa

t"JECnVES OF HOLE:

-
TliOGICAL SUMMARY:
ROM TO FORM CODE COMMENTS

~~.
:t O~

100/ ~ ~k~,/'U'f' ' -,
66 1'k.::..J j1;...r~/w7'~,h ~, ~,k--~' -In.uc_,

% 8f! C~~~".c~"",,~.

Ig~ '-Z.2 ~~~~~.....e.4k(~,JJ<I,,~,""""':"'j

l;~
16'< p~-~ .
lif9- 5~~

17,.- /9., --du~t,J-L~~~'-'-"-'9n-<..i<~

tq~ )."6 ~,J,;t...., -, p~ , .-<:A-4--,~ .

)."'r (, 2.,." ~ ~~rJ...,~ -'> uQ~ ~ A~

:~
r~··'7>C-nx..---.AV-~~

INERAUSAnON SUMMARY:
AOM TO COMMENTS

ICONCLUSIONS:



DPO Nols)CAS'NG LEFT

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

DEPTH eo.. C<H-e ~r.phi
SPECIAL FEATURES

Sample From To Rec
ASSAY VALUES IAnalysed by ................ ,....... )

Aoc. COAE DESCRIPTION Weath. Alteration, Fracturing,
From

To'M) ~
Sin Log Veining, Mineralization No. (M/ (M/ 1M!

.~
I.
~

-to
IMI ttQ "')

<::> ':2.. - - - C!::>"A. J. _ f\.o:>~ re.,,,,,,..r,J :L ~.S" 1'-;
I?,.{ '5 II'S" 100

'). ~.q -;.{ ~. FQ.r.,. .~ cl"'->.\I'c- i(. S b'~ '2 <30
I(\'l>~ '';;.-1 ",",,-t.... o-l- -r:,,, '" t·r; 1-'''' O'l- 11+

IN\.\- .
~

l'lI- "'·l )'1S' ~
~ 1':J.:I 1"1·2 It·d 100

'5·'L IS'~ 'to I~ ?."J,;..l.L... • ~ .. \1.,<u~ S; L , c.. ·,.G .........J cD..,...; l; ,~ ~;Z 0,,, I'{ 100
r.. ,',..~~ ,,~\ . ro.l.. D• .,./ .1 "" (",.., t.c.i, 1O·:z. 111.-:t I·{ laD

~t>J.':u. t-...ll ~_T._,J "r ..1: .,......; ~O.kJ 'l't.-.. ~•..J-~ ".2- I.-:t'l. /. '> 100

l'Ac>.o,""~ Po ,,', \,t..... ~o",:t.,. II">-1- I,s·o ,·3 100

~,,~..t 1J.f.'> ~ I~j¥\ • i:II,..,,I. ~ ~l ·..L. ~lc.oo->~ I,~o n·O 1..0 100

a,,;....J. ...J
11·0 jq.'i ;1-'i 100

R·~ 11-0 I· ). ICO

/![.·D ~'1'O 100 II t S~ ..{ ~Gl <;~~al....... ~1.:c;W ........Il 1"0 1-;·0 1·0 '00

c...u.. \.. .-e.u u "t"'- .e ro ,.k. ....Li.,.~~ _ eLi.-:...k """""- ,'1... ..,,~.,.q Iq 00

n...l-...l.~ ~ 0.-. ~ • r· .IJ•.;" , ~ J....J. J..,.~"\.k. 11>''1 ! 1'l.q ~.c:. IOC

\a..,.,,1 ~./ ..l- _I .•.. 11 '), ..1. \ ...u. wt:...k ,..:..~ ZJ·~ ~1'0 \. \ 100
1l.,J ....i::';'" ( ..... J((',~. a~ 1: ~ JO""-"'~ 1\...!a..J u....". '-'0J.. :\1·0 32·0 I~o 100

'\ ""nl· .!l c,tr,. r. .........t.,...J o~t. ..ll.... c-~o .... ..t...... 0"- ~l'O '3, ... '3 • 100

h"'Cti~.... . W/ ..1 ~~ ~ r:''t.4. . ~'O 'Yl 0 -:1·0 ' 100

.1 ~ 1/; ~ J ~.... ;.~ c.~ ,,":"..1 3'l·() 1100-1 1·" 1'00
• uJ c.1.t."..; ~~ ...f!tv "l0 ? vo..-;'l,. . tw2 '/12.0 I~ /00.- --

fIl. a~" .. ~ ,,~ -- 14z·0 11<4," 2·" 100

u..o >\...'......1 ,..... ,(Ip ....I,l.... 1..... 1> 11.1.1 I~.'l 100

---'. ... ·7 4~'O ,.q 100

47.·0 ,.'1.' S 10" I~ t",t"-'" .....~~ o.....k...:l:.. I" \, .-\:;, oJhr ~,,~ 4'1.0 SO· /.·0 100

.\, -.f:, I.&r..'.' v ~....,., .;., ,~.;, L.r t,., -'

~1\oO" <;0.0 {3o 'l, .c:. 00

~ p\.",,, 1 J-.. c\4....\.o..
----

,S"><> ~O '; '0 100
P.......!.L ~ ......o\ ~\ .).,.~~-1. :(1.0 191-0 '\0 00-

S'/·o "1'0 ;'0 1"0
.,' '2·0 b:>O 1 0 10C--,--



4 2 8 0 5 9 PLAN .. MAP REFERENCE .

CO-ORDINATES AZiMUTH DRILLERS COMMENCED , DEPTH HOLE No. ~~.1,.
RL COLLAR __ .. INCLINATION DRILL TyPE COMPLETED CASING LEFT DPO Nols) ..
iii I I I IIi 1

!..c.Ll ~~~---=-.J I r I I I I I I I 16s.o1~·D\~·ol(OC

l~ ~~. I I t--~-~~~~~
H.: ..1I.. os~.J.k ...u:u-..t"" I I I I I~

~
EPTH eorelFrom Rec. Corw raphic

_eM' TotM' IMI Si.. fLog
CORE DESCRIPTION

~ ~-;---h4<-~..

SPECIAL FEATURES
Weath. Alteration, Fracturing,

Veining, Mineralization

Sample
No.

From
1M)

To
1M)

ASSAY VALUES (Analysed by !
Rec I
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- - - - - - -­428067
_ ExMATUW'h. L.ED ­

DRILL CORE LOG

____ HE_....._

TENEMENT NAME No.

PLAN - MAP REFERENCE .

CO-ORDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No. OCBf,1I¥.
RL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT DPO Nol')

DEPTH Cor. Core f3 raphi
SPECIAL FEATURES ASSA Y VALUES IArnilysed by.......

Roc. CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From To Rec
From

To(MI IMI Si:te Log Veining, Mineralization No, 1M! 1M! 1M)
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- C.'-PeXP.T10,",Y. LI~D
DRILL CORE LOG-

428068
------ - - - - - ~HEEJIIlI -

TENEMENT NAME No.

PLAN - MAP REFERENCE .

CO.QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE NoW~?".
RL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT.. DPO Nols)

DEPTH Cor.
Core ~raphi

SPECIAL FEATURES ASSAY VALUES (Analysed by ....................... 1
Roc. CORE DESCRIPTION Weath. Att8rstion. Fracturing. Sample From To Rec

From
TolMI IMI Si:te Log Veining, Mineralization No. 1M) IMI 1M)

1M)
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- - - - _HE" .. _
TENEMENT NAME No.

PLAN - MAP REFERENCE __

DEPTH .. __ ..... __ ..... HOLE No.~1A2

CASING LEFT __ ..... __ .__ ..... DPO No(s)

-----­C.llJl::'"EXP[QRATION PTY. LIMITED

DRILL CORE LOG
428069
------

CO-CRDINATES __ . All MUTH __ DR I LLE RS .. .. '"'''' COMM ENCED . __ ..

RL COLLAR. __ .__ .. __ INCLINATION .. . . DRILL TYPE . COMPLETED

_.-

~~ """• 1'7'• I .J~

DEPTH Cor. Cor. ~raphi SPECIAL FEA TURES ASSAY VALUES IAllBly56d br........................ )
Roc. CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From To Roc

From
To(M) IMl Size log Veining, Mineralization No. 1M) 1M! IMI

1M!
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- - - ~HEft. -
TENEMENT NAME No ..

PLAN - MAP REFERENCE .

DEPTH HOLE No. PCH~:Ml

...- - - - - - - - - - - - - -C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

428070
CO.QRDINATES AZiMUTH DRILLERS COMMENCED ..

RL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT DPO Nols)

DEPTH Cor.
Core ~raph;

SPECIAL FEATURES ASSAY VALUES (Analysed by ... _................... :
Roc. CORE DESCRIPTION Weath. Alteration, ~Uring. Sample From To Rec

From
TolMI IMI Si2:e Log Veining, Minerali tion No. 1M) 1M) 1M)
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- - - - - - - - - - --C.R.A. EXPLORATION PTY. LIMITED
~~ .. L CORE LOG

CASING LEFT DPO Nols)

DEPTH Core Cor. ~raphi
SPECIAL FEATURES ASSAY VALUES IAnaly,$ed by ...................... .1

Roc. CORE DESCRIPTION Weath, Alteration. Fracturing, Sample From To Reo
From

ToIM) IMl Size Log Veining, Mineralization No. 1M) IMI 1M)
IMI
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- - - - - - - -C.R~PL~ION_L1~ _
DRILL CORE LOG ~NE.NA" ~ ..~.".'."'::.::'"

PLAN - MAP REFERENCE .

DEPTH HOLE NoJ:llB.QZf.\k.

CASING LEFT DPO Nol')

428072
CO.QRDINATES AZiMUTH DRILLERS COMMENCED .

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

DEPTH Cor. Cor. praphi SPECIAL FEATURES
Sample To

ASSAY VALUES (Analysed bV .. ....................)
Roc. CORE DESCRIPTION Weath, Alturation, Fracturing, From Roc

rom ToIM) IMI Size Log Veining, Mineralization No. (M! IMI IMl
IMl
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- - - - - - - '-C.BPl.,O•. w..R
DRILL CORE LOG - ____ _ EE~._

TENEMENT NAME No.

428073
CO.QRDINATES AZiMUTH DRILLERS COMMENCED .

RL COLLAR INCLINATION DRILL TyPE COMPLETED

PLAN - MAP REFERENCE .

DEPTH HOLENO.~~.
CASING LEFT DPO No!s)

DEPTH Core Core praphi
SPECIAL FEATURES ASSAY VALUES (Analysed by .............. ........ )

Roc. CORE DESCRIPTION Weath. Alteration, Fracturing, Sample From To Roc
From

To(M) 1M) Siu Log Veining, Mineralization No. (MI (MI (M!
1M)
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DPO No(s)CASING LEFT

- - - - _SH~ _
TENEMENT NAME No .

PLAN - MAP REFERENCE .

DEPTH HOLE No,w9?f1

- ~.EX.An.v. '--ED-
DRILL CORE LOG----- ­"71 bt, '8""

428074
CO.QRDINATES AZiMUTH DRILLERS COMMENCED .

RL COLLAR INCLINATION DRILL TyPE COMPLETED

~ CJil .cz... ,

­M~
DEPTH Core Core p~aphi

SPECIAL FEATURES ASSA Y VALUES IAna.vsed bv ...
Roc. CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From To Rec

From
ToIM) IMI Si:t.e Log Veining, Mineralization No. IMI 1M) IMI
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- - - - - - - - - -Geology - - - - - - - - - -
eRA Exploration Pty. Limited - Diamond drill core log Hole No: DD97ZA3

Tenement: EL 28/88 Avebury, Tasmania Map Ref.: SK 55-5. Queenstown
Collar R.l.: 150m Co-ordinates: 354793E, 5357206N Hole Orientation: 65 0 towards 360 Logged by: TJG

From To Geoloaical DesciDtion SDecial Features Core Orientation
0 8 Limonitic Fe-stained Qverbuden (?siltstone), Possible beddino anole la} 200 to LeA

8 10.2
Ferruginous clay altered siltstone. Orange Fe-staining. 3 to 1Qmm clasts

Minor limonite.ovi~o~1 M.v be 'indicative of a rnnninmor.to.

10.2 28 Ferruginous siltstone. Orange to light grey Minor limonite. Bedding @ 25 - 30' to LCA. Some
hp,~rinn Avident.

Conlact with siltsone marked by a clay-altered puggy
Fine- to medium-grained blue/grey to greenish chloritic volcanic. Initially zone. @ 34.3m - quartz carbonate vein 3cm thick which

28 92.5 quite broken, becoming more competant around 36.0m. Partially contains a 2mm pyrite vein. Minor Limonite present,
silicified, with small zone of chert. none below 40m. ?Chrysotile/gypsum veins @ 40" to

LCA
92.5 95.5 3m cavitiv, Waterwashed chloritic volcanic Debbles.

95.5 109.1
Grey to bluish green. medium- to fine-grained volcanic unit. Cloritic Minor fine-grained disseminated sulphides. Fine-grained
clasts up to 5cm. pinkish-white minerallhroughout, possibly a sulphide.

Highly silicified. chloritic mafic volcanic, becoming increasingly altered

109.1 119.3 with depth. Some epidote evident. as well as large chlorite clasts, often
washed out. Contact with chert below irregular and marked by carbonate
veins (fj) moderate anole to LCA.

Silicified siltstone. Banding @ 45 to 60" to LCA. Chlorite veins @ Straw-coloured crystals with reddish cores @ 119.8 -

moderate angle to LCA. Banding in chert steepens around 124.3m. 124.2m & 133.6m. Fe sulphides in @ 121m. largely
119.3 154 steepening to 30" around 153m. Occasional brittle disruption evident. pyrite but possibly some pyrrhotite. Silicified chlorite

Reddish bands in chert associated with Fe-sulphides.
veins around 138m containing sphalerite, galena, pyrite
and ovrrhotite.

Irregularly banded silicified siltstone and coarser unit. ?volcanic (feldspar
154 162.5 phenocrysts). Coarser units more chloritic, Banding in siltstone @ 45" to

CA. Carbonate veinino.
Similar to above unit, but more fractured. Irregular steep veining

162.5 181.6 responsible for hydraulic fracturing. Carbonate veining @ 3D" to LCA. Chalcopyrite @ 180m associated with pyrite. 30cm wide
Broken core from 165.7 related to cavities. Serpentine associated with magnetite-rich band from 180.5m.
carbonate from 180.4m indicative of ultramafic.
Greenish calc-silicate unit. Patchy serpentinite throughout, indicative of

181.6 188.2
altered ultramafic. Becoming increasingly serpentine-rich between 184.9 Sparsely disseminated sphalerite has strong association
& 185.5m, Contact with unit above more or less gradational becoming with pyrrhotite. Rare galena.
increasinnlv carbonate rich.

Similar to unit abovee. but more serpentine-rich. Carbonate-rich altered Rare sphalerite. Up to 1% disseminated pyrrtlotite.
188.2 189.7 Greenish mineral present in minor amounts. similar to

ultramafic. Serpentine almost ?colloidal. m.l,chilo hut ~nA'n't h.vo tho <omo enln"r.
Carbonate-rich unit with occasional serpentine. 20cm serpentine-rich Pyrrhotite patchy, in very crude bands. Pinkish bronze

189.7 192.3 band @ 191.5m and 10cm band@ 190.3m. Disseminated magnetite mineral gives the appearance of native copper, patchy
thrnunhnut. m;nn,\

192.3 194 Seroentine-rich band. Colloidal. Carbonate-rich. Minor disseminated sulohide lCu·lookinal.
White carbonate-rich unit, Possibly some silicification. Occasional black

194 198.4 crystalline minerals. ?pyroxene. 15cm band from 194.3m has Rare sulphides inluding pinkish bronze mineral (non-
sedimentary appearance. Appears to be composed largely of banded magnetic).
Dvrrhotite and dolomite. Rock areenish with denth.
Contact irregular but approximalely 20" to LeA. Unit grey, becoming Wavy magnetite + pyrrhotite bands throughout, with

198.4 199.8 greenish, with lower contact grading to a green calc-silicate. Unit
~~h.hl ' 'n '1Ioro~ ••ltr.m.fir nno.jhl , '.~.ntini'o~. 10cm band from 199m
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- - - - - - - - - -Geology - - - - - - - - - -
eRA Exploration Ply. Limited· Diamond drill core log Hole No: DD97ZAJ
Tenement: EL 28/88 AvebufY, Tasmania Map Ref.: SK 55-5. Queenstown
Collar RL.: 150m Co-ordinates: 354793E, 5357206N Hole Orientation: 65 0 towards 360 LOQQed bv: TJG

Greenish-white calc-silicate. Sparsely disseminated black crystals

199.8 205.3 possibly pyroxene. Minor serpentine. Carbonate-rich. Becoming grey Non-magnetic pinkish bronze sulphides in sparsely
between 204.2 and 204.7m associated with an increase in mafics, disseminated 1cm patches.
maanetite and Dvrrholile.

Aggregates (up to lcm) of non-magnetic pinkish bronze

205.3 209 Serpenlinile. with slightly irregular magnetite-rich bands up t 40cm.. mineral throughout These have silvery-grey altered
Serpentine very green and soft. Some radial, acicular asbestos present. margins, ?niccolite. Pyrrhotite in crude bands «1%),

associated with second sulphide phase, ?pentlandite,

White-green calc-silicate with 35cm serpentine-rich band from 210.55m.

209 211.4
From 209.3 to 210m brownish bands (?dolomite and ?pyrrhotite) have a Fine-grained sulphides ?pyrrholite in serpentinite.
sedimentary appearance. Some relict chromite in calc-silicate and

Inossiblv some ?adularia. EoidotQ nresent.
Dark green unit with common carbonate veining. little silicification

211.4 213.5 evident. Occasionl 'sedimentary' bands comprising ?dolomite evident.
Unit aenerallv devoid n' '''Inhirlo~.
Pinkish, carbonate-veined chert (silicified siltstone). Carbonate veins

213.5 228.5 <1mm, with occasional 1cm veins. generally @ >45" to LCA. 1.1 m zone
of nrpt:ln calc-silicate from "".7m.
Highly defonned, grey, silicified. carbonate-rich unit

228.5 241.4 (siltstone).Occasional breccia zane with angular to sub-angular clasts.
Banding variable due to defonnation. Pinkish bands in overall grey unit,
similar to unit above.

241.4 243.9 Pink silicified siltstone. Carbonate-rich. Rare fine-orained Dvrite.
Silicified. grey carbonate-rich sitstone. Occasional carbonate veins.

243.9 246.9 Devoid of sulphides. Chlorite-fich in parts + epidote. Occasional pinkish
bands.

Sulphides in @247.5m. yellowish green and pinkish

Highly defonned silicified siltstone. Initially chloritic with granular epidote
bronze, one possibly replacing rhe other. Pyrite and

246.9 256 pyrrhotite around 247.8m, 2nd zone of sulphides
evident. Carbonate veins common (1 up to 1em).

between 252.5 and 254m. Pyrrohtite and yellowish
lnreen 5 llnhide dominant.

EOH
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428077

Magnetic Susceptibility
Total Depth: 2. r::; 6 Drillhole Number: OD"/7 Z rf ~

CL• Core Loss

Depth Velue Depth Value Depth Value

./.
0.0 ;r;; 20.0 '0 40.0 (;l-

0.5 '!rC'!I/ 20.5 Cl- 40.5 Cl

1.0 0;"1 21.0 't 41.0 1'1
1.5 d 21.5 II 41.5 GL
2.0 r 1O 22.0 'l 42.0 IS'
2.5 5 22.5 ') 42.5 :?o
3.0 1'1 23.0 " 43.0 32.
3.5 10 23.5 n 43.5 711

4.0 Ll- 24.0 c, ... 44.0 111
4.5 (L 24.5 () 44.5 ~u
5.0 h 25.0 'i' 45.0 30

5.5 Cl" 25.5 CL 45.5 Jo
6.0 5' 26.0

,..
46.0 32..,

6.5 n 26.5 .,- 46.5 20r
7.0 '0 27.0 Cl- 47.0 If
7.5 ilf. 27.5 10 47.5 21.
8.0 ('\ 28.0 III 48.0 ;0
8.5 - 28.5 CL 48.5 ltD
9.0 0 29.0 I'.l. 49.0 ~n

9.5 - 29.5 .~? 49.5 )'7
10.0 0 30.0 Cl. 50.0 J.Lr
10.5 - 30.5 0L 50.5 ~ j

11.0 - 31.0 n 51.0 ...,
11.5 'j 31.5 3, 51.5 SO
12.0 0 32.0 3'1 52.0 40
12.5 n 32.5 (,L 52.5 '0
13.0 'i 33.0 IS' 53.0 ?O

13.5 /0 33.5 CL 53.5 'to
14.0 If- 34.0 ? 54.0 ]')

14.5 Ii 34.5 L\,.. 54.5 20
15.0 If 35.0 21) 55.0 +0
15.5

"
35.5 2'} 55.5 JrJ

16.0 2 36.0 40 56.0 ~,;

16.5 (\ 36.5· {n 56.5 1'1
17.0 n 37.0 n 57.0 3/\
17.5 ., 37.5 GL 57.5 46
18.0 n 38.0 J,') 58.0 3P.
18.5 2.- 38.5 lil 58.5 2.~
19.0 4- 39.0 l2 59.0 3j
19.5 f\ 39.5 ld 59.5 n
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Maanetlc Susceptibilitv

428078

CL 107.0 4-5

l't 123.0 30

" 107.5 2b
c\. 108.0 ~O

(,L 108.5 ~IJ

CoL 109.0 2';

-4~ 113.0 ,b

cL 109.5 ,"
lb 110.0 2.1
Z> 110.5 4-0

)h 124.0 200

.21 111.0 /,
2~ 111.5 'l

I~ 123.5IjJ--6

51J 112.0 3i
;2. 112.5 Ib

I) 120.0 I cr

'ttl 106.5 40

3n 122.5 b5"

20 113.5 4---0

CL 117.0 r, L

l3 114.0 38'

;0 122.0 rt:;

b 114.5 CL
CL 115.0 r:.'

GL 116.5 cL

Col.- 117.5 30

CL 119.5 ~

2b 120.5 '7

35" 119.0 /2

C.I 118.0"23

3() 121.0 II

("L 118.5 ?~

IIJ 125.5 b

ltO 104.0 4-2.-

2'1 105.5 25
?O 105.0 10

'to 106.0 ()

20 125.0 Z h

·n 121.5 ?2c,

(\. 115.5 C·

't- 104.5 4-IJ

CL 116.0 I.,..t

Value Depth Value

Page 2

Drillhole number: OR'/'? 'L f:j. 3

84.0
83.5

85.0

99.0

95.0

85.5
86.0

94.5

98.0

82.5

94.0

86.5

84.5

89.5

95.5

93.5

88.0

93.0

82.0

92.5

91.0

87.0

91.5
92.0

87.5

90.0

88.5

90.5

83.0

89.0

96.5
96.0

97.0

98.5

97.5

99.5
100.0
100.5
101.0

103.5

101.5

103.0

102.0
102.5

Depth

69.5 2- z.-

76.0 '3 =3

69.0 2 c-,

72.0 2 U.

70.0 7.3

62.0 <t1..

60.0 J,

71.5 2b

77.0 2.-L;..

63.0 ~8"'
62.5 "0

60.5 J2..

61.5 /.f2

73.5 / 0

67.5 27"

78.52-(7

63.5 h

81.5 1,

65.0 2~

79.5 / '3

65.5 26

80.5 JJ

66.0 5 t?

74.0 I J;

68.5 2;'

74.5 22...

64.0 ~ '3

68.0 26

81 .0")

75.5 15"

64.5 2- 7

66.5 2ttJ

80.0 4Ii

67.0 j 0

72.5 If+.
73.0 "10

70.5 r;

77.53t:'

76.5 i I

79.0 f,Iy

78.0 --;0

75.0 3S-

Depth Value

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



428079

<1.

10

i2.-
10

7cJ

\0

10

1,0

'10

't)

J)

'to

,"

33

30

1,

So

2n

Value

I'" On

100

170.0

175.0

176.0

170.5

178.0

177.0

171.0
171.5

181.0

176.5

172.0
172.5

180.5

179.0

173.0
173.5

180.0

177.5

178.5

174.0
174.5

179.5

175.5

181.5
182.0

183.5

182.5

184.5

183.0

185.0

186.0

187.5

186.5

185.5

184.0

189.0
188.5
188.0

189.5

187.0

190.5
191.0

190.0

191.5

DeDth

"

10

7
to

Value

Jl)

GL

I,22.-.

UJ

i4--

.A

It>

to

Page 3

25

/Orillhole number: o£/ 9:;z... z.14 ~

161.0
161.5

158.0

149.5

148.0

157.5

151.0

160.0

157.0

148.5

153.0

156.5

152.5

159.0

151.5

156.0

154.5

152.0

158.5

153.5

155.5

150.5

159.5

154.0

155.0

150.0

149.0

163.0

162.0
162.5

160.5

164.0
163.5

164.5

169.0

167.5

166.0

165.0

168.0

165.5

169.5

167.0

168.5

166.5

Deoth

137.5 2"

130.5 :3

136.0 /9"

132.5 h
133.0 c;

131.0 ~

133.5 <3

134.5 /3

129.5 i::'

136.5 I::!

135.0 / ~

137.0 t;'

129.0 7

130.0 -(,.,

131.5 t:;"

127.5 r::;;
128.0 L

127.0 ~

128.5 -r:;

Maanetic Susceotibifitv

126.5 0
126.0 20

139.5 ,r:

135.5 I I..,

139.0~
138.5 ~

134.0 &J

138.0 S

141.5 '+
141.0/3

140.0 22-

144.5 /1

142.0 20
142.5 f,

147.0 2.

143.0 2-2

145.5 ~

147.5 3

145.0 JC:

143.5 q
144.0 Ii..

146.5 ~

146.0 2

Deoth Value

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Maanellc Susceotibilitv Drillhole number: Do 9.:1 ZI1~
Depth Value Depth Value Depth Value

192.0 111 214.0 It;; 236.0 J2-
192.5 yf 214.5 2S 236.5 2b
193.0 ,0 215.0 20 237.0 zA
193.5 ~n 215.5 /0 237.5 lR
194.0 JiJ 216.0 I () 238.0 37
194.5 "+b h(){) 216.5 4( 238.5 '7
195.0 'M 217.0 {Ii" 239.0 ;,
195.5 '5 217.5 13 239.5 2.9-
196.0 4-11 218.0 12- 240.0 3Cl
196.5 hS" 218.5 10 240.5 2A
197.0 zS- 219.0 If} 241.0 z,z.
197.5 20 219.5 ':? 241.5 ,~

198.0 I1q 220.0 I S 242.0 Ill,

198.5 ,( 220.5 I~ 242.5 /,
199.0 4rO 221.0 17 243.0 \1

, 199.5 '0 221.5 J ? 243.5 '3
200.0 400 . 222.0 10 244.0 ,,-
200.5 3"f" 222.5 I I 244.5 '8
201.0 III 223.0 11.1- 245.0 1(.,

201.5 J(" 223.5 In 245.5 I"
202.0 I"'" 224.0 \1) 246.0 i6
202.5 23 224.5 10 246.5 210

203.0 hrJ 225.0 L 247.0 21
203.5 2.0 225.5 £I- 247.5 20
204.0 i) 226.0 il 248.0 I'ln
204.5 '0<; 226.5 \\0\ 248.5 1"<'

205.0 2.0 227.0 il) 249.0 1..'?
205.5 'S 000 227.5 II 249.5 , I

206.0 b 0" Cl 228.0 S; 250.0 12-

206.5 25"co 228.5 32. 250.5 7
207.0 <715" 229.0 ~ 251.0 I()

207.5 :) 0 cJo CJ 229.5 II 251.5 €>
208.0 ISocJo 230.0 Ib 252.0 'I

208.5 23000 230.5 i~ 252.5 2.2-

209.0 1'3" 231.0 "., 253.0 11
209.5 /7' 231.5 7 253.5 'to

210.0 -1 'i 232.0 21 254.0 1..3
210.5 2.3 232.5 Z, 254.5 lO

211.0 LCJ 233.0 211 255.0 'J
211.5 L.~ 233.5 12- 255.5 10

212.0 1..<. {, 234.0 32..- 256.0 Ie
212.5 IL 234.5 ,~ 256.5
213.0 I '1 235.0 ,n 257.0
213.5 /1 ) 235.5 1-7 257.5
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Appendix 2

Assay Ledgers for Diamond Drilling - Avebury Prospect
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- - - - - - - - - - - - - - - - - - - -
Assays

DD97ZA1 • Assays

Sample Ag AI A. B. C. Co C, Cu F. K Mg Mn Mo N. NI P P6 S6 TI V Zn Sn W Au Pt PO
No OPO F,om To (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppbl (ppb) (ppb)

50470314 82176 , 45 -0.5 49200 13 714 1500 1O 303 lOS \61100 4350 1690 157 -'0 3&Kl 13 BOO 55 .. 7690 '63 93 1 -'0 5 15 \7
5470315 82176 4.5 65 -0.5 65400 .. 559 1350 7 '86 13 145000 '60O 16<0 137 ·10 '550 .. 850 39 .. 8110 '33 74 10 10 ., 9 10
5470316 82176 6.5 8.5 -0.5 78000 -5 1010 2150 ·5 243 11 155100 4700 2220 325 -10 4050 SI 900 38 ·5 8640 221 81 -3 ·10 4 10 11
5470317 82176 85 10 -0.5 87500 ·5 1010 2350 22 223 10 83600 3050 3730 898 -10 4250 84 1000 42 ·5 9100 233 S6 S ·10 , 7 6
5470)18 82176 10 12 -0.5 44300 7 555 1050 15 248 -5 59900 4600 3630 716 ·10 1650 68 500 22 ·5 5390 144 100 4 10 , -, 6
5470319 82176 17.4 20.5 -05 63300 -5 1650 2200 23 '94 9 77900 18200 9300 1080 -1O 3150 112 850 27 .. 6060 22' 160 8 15 -, 3 6
5470320 82176 205 23 -05 57200 15 1390 3550 31 300 34 81700 16400 12600 1180 -10 3100 150 800 '8 -5 7230 '04 198 8 10 ., 3 7
5470321 82176 23 '5 -05 61200 ·5 930 12200 31 236 19 62700 9500 '0300 786 -10 6550 \70 650 13 -5 7470 169 12' 8 ·10 ., , 5
5470322 82176 '5 267 -0.5 60500 -5 913 20100 32 220 -5 73600 12800 27200 1050 -10 8450 188 550 18 ·5 7890 18' 191 5 10 -, -, 5
5470323 82176 267 28.95 -05 69900 10 1450 27200 37 405 9 85600 23500 32400 1810 -10 5750 198 850 31 .. 9040 218 248 -3 '5 ., ., 6
5470324 82176 2895 30.5 -0.5 63000 19 1620 24500 '6 '86 ·5 67900 23400 '8200 1260 -10 8950 178 500 '5 -5 7950 186 '00 4 -10 ., ., 5
5470325 82176 30.5 33 -0.5 64800 9 1940 '9900 34 '91 -5 75900 22000 33300 1460 ·10 10900 190 500 '9 ·5 8430 '08 '09 10 -10 ., -2 7
5470326 82176 33 355 -OS 63500 6 2370 35500 35 312 -5 72300 21400 35900 1740 -10 16700 173 450 '6 .. 7110 184 223 5 -10 ., -, 5
5470327 82176 355 385 -0.5 72800 15 1850 34000 36 345 ·5 85300 17100 37700 2020 ·10 16300 210 700 30 -5 8'90 22' 270 8 -10 -, ., 6
5470328 82176 385 413 -0.5 67800 9 1970 33500 29 225 -5 61100 20800 "600 1200 .10 13100 175 600 24 ·5 7950 18' 171 -3 -10 -, , 5
5470329 82176 413 4).9 ·05 70900 '0 3000 42200 '5 416 18 60800 33100 '8000 1280 ·10 13700 181 850 31 ·5 8800 '08 159 ·3 30 ., -, 6
5410330 82176 43.9 45.5 ·05 69300 '8 1710 61500 47 93 23 72500 13800 47100 1860 -10 18000 188 1800 126 -5 9140 187 24' 6 15 8 ., 3
5470331 82176 45.5 47 -05 80000 35 2270 35900 25 141 12 49100 31500 21900 1160 -10 '5300 147 1900 24 -5 13700 21' 183 8 15 ., -, ,
54 70332 82176 47 49 -05 85400 ·5 2240 47200 23 98 -5 63800 25100 31100 1560 -10 '0800 160 1300 118 ·5 9510 153 319 7 -10 -, ., ,
5470333 82176 49 51.5 -05 77400 59 2550 41000 5' 104 372 47000 23400 24600 918 -1O 25500 154 1950 44 -5 10300 173 180 4 25 ., ., 3
5470334 82176 51.5 535 -05 75000 47 '840 41000 17 102 198 44400 36100 23200 1060 ·10 20700 110 '050 87 -5 11800 179 21' 8 -10 -, ., 3
5470335 82176 53.5 58 -05 69600 68 '38O 43200 '8 14' 347 47300 31400 '5400 1200 -1O 24000 144 '050 76 ·5 12300 '04 219 4 ·10 3 -, 4
5470336 82176 56 575 -05 68800 13 1520 39500 46 138 173 61100 26200 '6900 1010 ·10 16100 155 '000 42 ·5 10700 185 '01 ·3 -10 , ., 3
5470337 82176 57.5 80 -05 60500 '0 1560 23700 34 159 43 55500 31300 '8600 595 -10 14700 '04 1550 33 ·5 10100 '01 2200 8 -10 ., -, 4
5470338 82178 60 62.8 -OS 72500 -5 1080 29200 31 117 57 52900 23400 21600 531 -10 12800 18' 1750 41 ·5 10700 171 423 9 10 ., ., 3
5470339 82176 62,8 65 -0.5 73200 48 1760 41600 31 93 12' 43900 31800 27400 1160 ·10 27100 300 1700 101 -5 8560 15' 249 12 -1O ., ., 4
5470340 82176 65 67 -0.5 70500 32 1730 30400 '0 134 68 43200 30800 '2600 80' ·10 '0900 147 1850 15 -5 11000 172 194 7 -10 -, ., 4
5470341 82176 61 6. ·05 70700 20 1580 29000 31 134 100 52000 22100 '8000 126 -10 19700 193 1450 23 ·5 11500 181 131 8 ·10 ., -, ,
5470342 82176 69 705 -0.5 77600 24 828 23000 35 160 36 74700 30300 27200 849 -10 13500 191 1250 11 .. 12800 198 124 7 ·10 -, ., -,
5470343 82176 70.5 12 -OS 68400 11 1000 33700 35 124 155 60500 19600 23500 584 -10 14300 114 1400 ·10 ·5 9760 167 9' 5 -10 -, ., ,
5470344 82176 72 745 -05 71700 33 1570 50500 41 158 73 70200 22100 37000 1260 -10 16000 165 850 '9 -5 8710 170 148 5 -10 -, -, ,
5470345 82176 745 76.5 -0.5 65800 -5 2370 53300 54 785 '9 82200 15200 71800 1630 -10 13600 510 '50 13 .. 3970 18' 175 16 ·10 , -, 8
5470346 82176 765 78 ·05 77800 -5 2420 53300 50 401 ·5 85600 23700 66500 1540 -10 13800 486 450 11 ·5 5560 197 170 5 10 -, ., 3
5470347 82176 78 80' -0,5 87700 10 2620 48400 46 493 -5 70100 25800 60300 1220 ·10 15900 591 450 ·10 -5 6510 218 149 5 ·10 , -, 4
5470348 82176 802 83.3 -05 57000 18 1080 57400 60 1020 -5 78500 6800 81300 '050 -\0 7850 612 '00 '0 -5 2390 167 184 -3 ·10 , 4 9
5470349 82176 833 84.' -05 62800 11 1820 52800 65 1500 153 85000 3750 99900 2360 -1O 11500 783 100 12 ·5 2590 179 '59 ·3 10 -, , 10
5470350 82176 84,2 86.5 0.7 34700 8 399 91900 6< 1860 ·5 54'00 800 100300 2300 -10 2350 1410 50 36 -5 1350 107 397 -3 -10 -, ., 6
5470351 82176 865 88.5 -0.5 36200 378 248 109100 78 2780 -5 55600 1450 9'300 3010 -10 1750 1260 100 25 56 2230 128 505 5 -10 5 -, 6
5470352 82176 88.5 90 -0.5 56200 74 1090 67800 105 1250 .. 76300 3800 99100 3390 -10 5950 1010 100 13 7 2810 177 340 5 ·10 ., 3 8
5470353 82176 90 919 -0.5 3750 508 30 150400 41 500 11 47900 200 80900 2310 ·10 450 749 -50 36 22 65 18 '97 -3 30 3 ., -,
5470354 82176 91.9 937 08 1150 530 19 131000 47 748 ·5 71300 100 90900 1730 -10 350 1090 ·'0 32 10 27 11 216 ·3 -\0 5 ·2 ·2
5470355 82176 93.7 955 0.5 1850 40 31 5500 71 308 -5 35600 100 196900 1610 ·10 '50 1810 ..0 32 13 '0 3 165 -3 ·10 -2 ., .,
5470356 82176 95.5 989 0.8 1350 93 17 5100 70 481 7 34600 ·100 201600 1550 -10 '50 '040 -50 55 12 39 6 223 5 15 ., -2 .,
5470357 82176 96.9 987 06 1300 75 '0 1550 72 ,6< -5 33400 ·100 203600 1120 -1O '50 2140 -50 32 10 10 7 178 ·3 '0 -, ., .,
5470358 82176 98.7 100.4 ·0.5 900 71 18 550 79 788 -5 34300 ·100 196100 1070 -1O '00 2080 -50 21 11 X 6 173 4 20 ., -, ,
5470359 82176 1004 102.5 0.6 1050 81 22 '50 87 618 5 40300 -100 197600 1060 ·10 '50 1620 -50 32 13X 8 180 8 '0 ., ., -,
5470360 82176 1025 104.5 -0.5 1450 54 38 1900 90 660 9 46800 ·100 198000 1540 ·10 '50 '000 ·50 25 10 X 5 168 4 30 -, ., .,
5470361 62176 104.5 106.5 0.7 700 53 18 141000 50 553 -5 52000 -100 109800 1910 ·10 '50 1070 -50 61 12X 10 '3' 8 ·10 -, -, .,
5470362 82176 106,5 108.3 0.7 1050 61 18 159400 43 667 -5 53100 ·100 99100 1440 -10 '50 898 ..0 13 8 X 13 95 ·3 -10 ., -, ,
5470363 82176 1083 110.5 05 900 39 19 152600 27 497 -5 54600 ·100 99300 1110 -10 '50 823 ·50 14 ·5 X 15 6' ·3 15 ., -, , ...
5470364 82176 1105 112.5 0.9 1250 73

"
144100 5' 739 ·5 48600 -100 106100 1180 -10 300 1380 -50 22 24X 12 72 -3 15 ., ., 2

l\:)5470365 82176 1125 114.5 0.8 1900 303 27 171000 9' 934 33 31500 ·100 99600 1530 -10 300 1840 -50 15 14X 15 "' 8 15 ., -2 ,
5470366 82176 1145 116.5 -0.5 '800 104 48 116500 84 1250 .. 69200 ·100 109200 1830 -10 300 2220 50 28 8 14 12 169 ·3 -10 ., -, ,

005470367 82176 116.5 118.5 09 1150 13' 16 111100 79 1140 .. 57000 ·100 122200 1840 -10 300 2010 100 5' ·5 X 9 294 5 ·10 ., -2 3
5470368 82176 1185 121 -0.5 450 546 48 165900 33 475 -5 29200 -100 90500 1130 ·10 400 1120 50 51 -5 X 10 116 6 -10 3 ., 3 0
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5470369 82176 121 123,4 1.2 1700 771 11 189800 82 1050 " 51900 100 84500 1510 -10 500 1510 -50 24 9 22 18 172 15 10 11 -2 -2
5470370 82176 123,4 125,5 11 2700 1090 42 157400 146 1130 -5 36800 -100 91700 1360 -10 300 1200 -50 341 6 21 13 6.. -3 ·10 21 ·2 -2
5470371 82176 125.5 127.2 10,4 1300 1280 19 118200 282 1160 ·5 43700 -100 113000 1620 ·10 250 1230 ·50 1180 -5 X 10 1080 14 ·10 7 -2 2
5470372 82176 1272 128.3 0.8 1000 431 17 49000 111 1370 -5 73500 -100 154100 2300 ·10 250 979 -50 167 ·OX 5 463 33 15 4 -2 3
5470373 82176 1283 129.5 1.2 400 320 48 11100 160 1470 ·5 284900 -100 111700 4970 -10 350 1660 -50 501 -5X 5 748 70 15 4 ·2 -2
5470374 82176 1295 130.6 08 1700 1010 50 68100 86 653 -5 104800 500 131600 2400 ·10 300 1500 -,0 83 11 29 3 228 20 ·10 28 -2 ·2
5470375 82176 130.6 132 0.6 1850 '" 36 900 105 1210 ·5 66100 ·100 207600 2830 -10 250 1740 ·50 24 11X 7 209 4 15 42 -2 ·2
5470376 82176 132 134.2 2.4 600 594 22 450 85 955 -5 57100 -100 215500 2780 -10 250 1950 -50 66 -5 X 7 222 ·3 30 26 ·2 ·2
5470377 82176 134.2 136.3 0.6 1550 523 18 400 87 1110 -5 46300 ·100 215800 2200 -10 250 2110 -50 71 -5 22 8 251 23 25 10 ·2 ·2
5470378 82176 1363 138.3 -05 1200 365 15 1700 77 809 -5 48300 -100 202600 2010 ·10 250 1920 -50 25 -5X 6 96 6 25 ·2 -2 -2
5470379 82176 138.) 1403 0.6 750 409 16 5200 78 1130 -5 51600 -100 198400 2220 ·10 250 1990 ·'0 20 ·5 X 1 121 ·3 30 15 ·2 2
5470380 82176 1403 1423 -0.5 950 376 17 6700 75 1200 -5 53700 -100 203900 2460 -10 250 1890 -50 16 -5 X 5 142 ·3 30 6 ·2 2
5470)81 82116 142.3 144.4 -0.5 500 611 15 5200 ., 1150 -5 51600 -100 208000 2510 ·10 250 2140 -50 20 9 X 7 149 4 30 10 -2 -2
5470382 82176 1444 146.5 0.5 550 466 13 5500 80 1140 -5 57100 -100 191900 2380 ·10 200 1750 -50 11 1X 6 132 6 40 10 ·2 -2
5470383 82176 146.5 147.8 -0.5 1150 649 14 6600 86 874 9 49900 -100 200500 2340 ·10 250 1660 ·50 20 7 X 6 118 4 30 19 ·2 2
5470384 82176 147.8 1495 -05 1450 1440 19 19600 76 1160 -5 60400 ·100 173500 1920 -10 250 2110 -50 20 ·5 12 5 120 6 30 39 ·2 ·2
5470385 82176 149.5 1516 -05 800 1390 16 19400 68 1380 -5 52200 -100 168000 1760 ·10 250 1970 -50 25 11 18 4 144 -3 25 51 -2 -2
5470386 82176 151.6 153.3 -05 900 1010 16 55100 123 2020 7 90400 100 127700 1710 ·10 300 3810 100 32 1 67 12 187 8 30 25 ·2 -2
5470387 82176 153.3 1557 1.1 1350 1190 19 9100 261 2900 21 151800 100 143400 2010 -10 250 140100 300 40 8 117 25 150 ·3 30 19 ·2 -2
5470388 82176 1557 157.7 -05 1550 461 16 44900 71 1470 -5 82800 100 143800 1650 ·10 300 3040 150 16 5 66 11 116 -3 35 34 -2 ·2
5470389 82176 157,7 1596 -0.6 900 175 11 66900 74 1210 -5 72000 150 130700 1690 ·10 400 3220 150 14 -5 64 12 104 ·3 20 11 ·2 2
5470390 82176 1596 1615 -05 500 52 15 10100 46 1040 -5 69200 ·100 174200 1920 -10 250 1570 150 17 5 43 9 101 6 40 11 ·2 ·2
5470391 82176 1615 1633 -0.5 650 55 14 41700 50 1300 -5 57300 -100 161000 2510 ·10 300 1910 150 14 ·5 42 9 133 ·3 46 6 ·2 2
5410392 82176 1633 166.5 07 500 .. 15 3800 79 1010 -5 93900 -100 186800 2330 ·10 250 3250 200 15 -5 53 11 89 -3 25 17 -2 2
5470393 82176 1665 1687 0.5 550 38 15 2700 54 900 ·5 71300 -100 198400 2490 -10 250 1950 50 14 -5 42 11 74 8 25 6 ·2 2
5470394 82176 166.1 170.5 -0.5 150 34 15 1550 54 944 -5 65000 ·100 187000 1990 -10 250 2010 -50 21 ·5 36 12 82 5 20 3 ·2 ·2
547039~ 82176 170.5 112.5 -0.5 450 7 15 4050 50 963 ·5 83600 -100 186000 1980 ·10 250 1800 ·50 18 -5 32 11 74 4 20 ·2 -2 -2
5470396 82176 1725 175.4 -0.5 400 28 14 5600 64 821 -5 68400 -100 161600 2380 ·10 250 1860 100 16 -5 34 11 93 ·3 20 3 ·2 -2
5410391 B2176 115,4 178 -0.5 500 75 13 1950 71 869 -5 82800 -100 160500 2260 -10 200 2310 ·5Q 15 -5 27 11 121 ·3 15 7 ·2 -2
5470398 82176 178 1804 -05 200 6 15 5100 77 698 -5 71000 -100 196200 2460 -10 250 2190 -50 31 -6 20 8 122 ·3 30 ·2 ·2 -2
5410399 82176 160.4 1825 -05 750 31 14 16800 53 772 -5 70200 -100 182800 2220 -10 300 1600 -50 19 -5 25 6 85 ·3 25 -2 ·2 ·2
5410400 62176 182.5 185.5 -0.5 2750 19 26 6850 73 836 ·5 108200 -100 174700 2110 ·10 250 2780 ·50 18 ·5 45 12 85 ·3 35 4 ·2 ·2
5414501 82176 1855 188.5 0.1 1500 306 14 '600 124 m 6 65800 -100 198500 2320 -10 250 6760 ·50 45 -5 24 8 114 -3 25 12 ·2 -2
5474502 82176 188.5 191.5 -0.5 850 22 12 3350 .. 1000 -5 66200 -100 207100 2190 -10 200 1780 -50 20 ·5 X 6 .2 ·3 50 -2 ·2 ·2
5474503 82116 191.5 194.5 -0.5 1650 16 12 4250 61 1190 -5 64800 ·100 197600 2210 .10 200 1650 ·50 15 -5 22 12 68 -3 30 ·2 -2 ·2
5474504 62176 1945 1965 -0.5 950 24 13 2900 57 1070 ·5 96600 -100 193500 2160 -10 200 2010 ·50 23 -5 16 10 .. ·3 50 ·2 ·2 -2
5474!105 82176 196.5 1988 -0.5 100 22 11 3150 66 924 -5 78100 -100 202100 2030 -10 200 2170 -50 20 ·5 13 6 63 -3 50 -2 ·2 ·2
5414506 82176 198.6 2015 -05 600 11 11 1550 106 105 -5 84400 -100 199300 2260 ·10 200 5350 -50 26 -5 15 6 118 7 45 5 -2 -2
5474501 82176 201.5 2035 -0.5 250 94 11 1500 100 741 -5 79400 -100 202800 2390 -10 200 4280 -50 39 ·5 21 10 116 9 30 6 ·2 ·2
5474508 62176 203.5 2065 -0.5 500 57 13 3600 70 850 -5 79200 -100 204000 2310 -10 200 2090 -50 26 -5 14 8 74 4 65 5 ·2 -2
5474509 82176 2065 209.5 -05 500 19 12 1800 52 936 -5 71000 -100 212100 2510 ·10 250 1740 ·50 26 -5 16 9 65 1 45 ·2 2 -2
5474510 82176 2095 212.5 -0.5 150 20 12 3000 69 988 ·5 75200 -100 208000 2320 ·10 200 2200 -50 23 ·5 10 1 71 12 65 ·2 ·2 -2
5474511 82176 212,5 215.5 -0.5 800 14 13 2650 65 1180 ·5 75200 -100 198400 2200 ·10 200 2010 ·50 26 -5X 1 68 5 60 ·2 ·2 -2
5474512 82176 215.5 217.1 -0.5 1150 21 13 1550 15 1130 -5 82000 -100 198700 2300 -10 250 2210 -50 33 -5X 7 125 1 55 -2 ·2 ·2
5414513 82176 217.7 2202 -0.5 900 22 13 2900 6. 1180 -5 82500 -100 200BOO 2230 ·10 250 2110 ·50 26 ·5 X 7 137 • 35 -2 -2 ·2
5474514 82176 220.2 2232 -05 900 22 13 1550 62 987 -5 81200 -100 192700 2030 -10 200 1930 ·50 29 -5 X 7 86 -3 55 -2 -2 -2
5474515 82176 223.2 m -05 12~0 23 13 1350 73 994 -S 115400 ·100 197500 2400 -10 200 2930 -60 30 -5 38 13 92 -3 45 3 -2 ·2
5474516 82176 221 230.1 -0.5 900 17 13 800 84 1640 -5 125200 -100 196900 2550 ·10 200 2780 ·50 20 ·5 47 18 73 -3 45 ·2 ·2 -2
5474517 82176 230.1 2331 -0.5 550 32 14 350 60 616 -5 86100 -100 204200 2390 -10 200 2190 -50 36 -5 28 9 46 9 30 -2 ·2 -2
5474518 82176 233.1 236.1 -0.5 850 12 16 600 " 910 ·5 102500 -100 208500 2310 -10 200 1870 ·50 29 -5 42 12 49 5 55 ·2 -2 -2
5474519 82176 236.1 2392 -0.5 1750 15 13 1250 105 1250 -5 103800 -100 206500 2400 ·10 250 4060 -50 49 -5 37 13 231 7 55 ·2 ·2 -2
5474520 82176 2392 2422 -05 1050 11 13 1650 74 1040 -5 78600 -100 202600 2170 ·10 200 2140 -50 36 -5 11 9 80 9 70 ·2 ·2 -2
5474521 82176 2422 2449 -05 1200 -5 14 2800 73 1110 -5 78800 -100 196900 2000 -10 200 2160 -50 42 -5 10 8 65 6 95 -2 ·2 -2
5474522 82176 2449 246.9 -0.5 2350 -5 13 250 19 2970 7 110200 150 194600 2480 ·10 200 2960 -50 40 -5 21 15 172 8 45 3 -2 -2 .....5474523 82176 2469 2485 -0.5 900 28 14 350 162 1120 51 103100 -100 199500 2490 ·10 200 8590 ·50 44 -5 X 5 304 ·3 65 7 ·2 -2
5474524 82176 248.5 251.1 -05 1460 7 " 1350 90 1170 9 73000 -100 197300 2240 -10 200 3170 ·50 26 ·5 X 6 166 30 70 T/F TIF TIF ~5474525 82176 251.1 253.3 -as 1300 -5 13 1250 95 1630 26 62400 -100 198800 2240 ·10 200 2770 ·50 30 -5 X 9 132 ·3 60 ·2 -2 -2
5474526 82176 253.3 253.8 -05 1000 -5 13 850 74 3480 -5 71300 ·100 196100 2860 -10 200 2020 -50 24 ·5 19 16 244 6 50 2 ·2 ·2 00
5474527 82176 253.8 256.4 -05 850 -5 29 2350 73 1330 ·5 54000 ·100 190900 2000 ·10 200 1710 ·50 16 ·5 X 8 66 6 45 ·2 -2 -2 0
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5474528 82176 256.4 2595 -OS 650 -5 11 .800 72 1030 ·5 "900 .100 199800 2100 -10 200 1900 ·50 19 -5X 5 71 -J 50 -2 ·2 -2
5474519 82176 :<'59.5 2626 -0.5 1000 -5 30 3350 73 853 -5 51300 .100 201100 2130 -10 250 1890 -50 " ·5 X 6 71 17 55 2 ·2 ·2
5474~)O 82176 162.8 265.7 -0, 1250 -, 12 2800 61 '050 -, .""'" -100 200300 2330 -10 200 1740 -50 21 -5X 6 .2 6 55 ·2 -2 ·2
5474531 82176 265.7 2688 -0.5 850 -5 l2 3100 59 132 ·5 52400 .100 205800 2490 ·10 200 1510 -50 13 -5X • 59 26 50 -2 ·2 -2
5474532 82176 268.8 2708 -0.5 900 -5 l2 1950 60 969 -5 65200 .100 192100 2350 -10 200 1700 ·50 22 -5X 5 75 6 55 ·2 ·2 -2
5414533 82176 2708 272.5 -0.' 600 -, 13 1800 54 '040 l2 68200 -100 195000 2410 ·10 200 1800 -50 ,. ·5 X 5 96 8 55 ·2 -2 ·2
5474534 82176 2125 2755 -OS 650 ·5 16 1050 69 951 20 72600 ·100 196600 2800 ·10 200 1870 -50 15 -5X 7 8B 7 60 ·2 -2 ·2
5474535 82176 275.5 278.5 -0.5 850 -5 12 2350 60 1120 -5 63400 -100 202900 2480 -10 200 1590 -50 16 -5X 7 56 8 40 -2 ·2 ·2
5474536 82176 278.5 28U -0.5 '000 -5 12 3300 59 1200 -5 53900 '00 '96400 2390 -10 200 11l21l -50 17 -5X 6 71 7 .. ·2 ·2 ·2
5474537 82178 281.5 2845 -0.5 BOO -5 13 2750 59 1320 10 '9800 ·100 185500 2340 -'0 200 1940 -50 18 -5X 7 81 24 65 ·2 ·2 ·2

....
~
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OD96ZA2 • Assays

Semple Ag A. B. B' C' Cd C. Co C, Co F. K Mg Mn Mo N. Nb N' P Pb S, TI V Y Zn S Au PI Pd
No DPO From To (ppm) (ppmj (ppml (ppm) (ppm) (ppm) {ppm) (ppml (ppm) (ppm) (ppm) (ppmj (ppml (ppm) (ppm, {ppm} (ppm) lppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) lppbl fppbl (ppb)

5474538 82179 , 35 -1 12 410 -5 2450 ·5 -10 16 185 ., 124000 18"'" 4400 850 ·3 340 -5 '50 '30 15 40 4500 490 8 290 800 3 35 37
5474539 82179 J5 " ·1 10 1800 ·5 11400 -5 20 J5 '30 -, 63100 37100 22700 3100 ·3 '800 5 '90 145 40 "'" 39SO 450 " 4SO -5DO 3 " 38
5474540 82179 .., 7.7 -1 8 6100 ·5 17900 -5 10 JJ 185 -, 42300 26500 29300 3750 ·3 15800 -5 'SO 195 15 290 36SO 310 15 290 -5DO 4 " 3J
5474541 82179 7.7 ., .1 • 3400 ·5 31300 -5 " 47 135 ., 58100 32500 39200 68SO -3 21800 5 290 195 " 340 J550 J60 19 400 -500 1 20 JJ
5474542 82179 21 23 -1 10 1700 -5 27900 .,

" J6 84 -, 50700 23100 34000 3650 .J 34500 5 240 170 15 JSO 35SO JJO 14 '00 -500 4 " 31
5474543 82179 " 34 -1 10 7SO -5 45500 -, -10 JO 230 J 421(10 10900 35100 2350 .J 40400 5 "0 210 30 400 "50 JJO 9 135 -500 ,

"
,.

5474544 82179 44 462 -1 8 600 -, 41400 -5 ·10 J4 150 -, S0500 12700 41200 3150 -J 33600 , 175 220 20 J80 3OSO 340 13 200 -500 1 15 "5474545 82119 53 55 -1 4 700 ., 72000 -5 10 89 45 -, 69100 19200 84500 4400 -3 9600 5 'SO 160 25 5SO 3050 300 23 '80 -5DO -1 20 ,.
5474546 82179 55 86.J -1 6 850 -5 80900 ·5 ·10 J6 86 -, 54600 17500 53500 JJ50 -J 13200 5 165 125 35 500 '900 '90 19 210 ·500 7 20 29
5474547 82179 86.J 58.' -1 -J 115 -5 lSOOOO -, -10 88 51 -, 78000 5550 80800 6100 -3 4350 10 300 '00 20 800 J050 J50 28 340 -500 ·1 " "5474548 82119 58.' 60' -1 4 1050 -5 57700 -5 10 84 200 ., 82200 27700 58500 4550 -J 7050 5 350 80 " 400 1900 '60 11 260 -500 -1 " 23
5474549 82179 60.2 6' -1 ·3 800 -5 77200 -, ·10 78 195 ., 75500 13100 72600 6100 -3 '800 5 470 30 15 170 800 180 7 310 850 ·1 -5 12
5474550 82179 6' 638 ·1 • 1000 -5 84800 -5 -10 71 750 -, 66300 18000 84000 6650 ·3 3500 5 390 35 15 390 800 145 6 320 ·500 -1 10 7
5474551 82179 63.8 65.8 ·1 600 -5 10 140000 -5 ·10 15 900 19 39300 105 94500 3150 -3 210 10 900 15 185 .. 15 14 4 750 1000 1 ·5 1
5474552 82179 65.8 67.5 -1 500 -5 25 155000 -. -10 59 '00 12 46800 85 114000 4200 -3 '50 10 900 15 105 35 ·10 12 4 1850 1350 1 ·5 ·1

Standard CS15-
5474553 82179 O.4%Ni ·1 28 -5 10 4650 -. 40 60 1000 1000 81300 '50 243000 1100 44 370 5 4050 85 " 12 750 27 4 195 6900 32 30 80
5474554 82179 6885 70 91 OOסס, ·5 600 42600 3D 10 13W 12700 380 132000 550 38800 7000 -3 45 • 18300 340 2450 21 70 70 3 9100 18700 17 -5 1
5474555 82179 70 71 3D 23800 -5 140 37600 ·5 -10 1500 13700 37 122000 400 '9900 4800 ·3 45 5 20800 220 1200 16 85 59 , 900 11400 4 5 3
5474556 82179 71 72.7 5 "50 -5 35 186000 -5 ·10 180 1560 7J 41200 35 102000 '500 -3 155 10 7000 85 390 51 15 14 4 1300 9200 18 -5 ·1
5474557 82179 727 738 -1 500 ·5 10 98800 ·5 15 80 1100 , 46200 180 120000 3600 ·3 '90 5 1450 10 80 22 -10 11 , 185 ·500 1 -5 ·1
5474558 82179 73.8 76 1 105 -5 25 142000 -5 ·10 51 700 35 49900 105 107000 2350 -3 '00 10 1450 15 240 23 10 9 3 900 1750 , -5 -1
5474559 82179 " 78 -1 J8 -5 10 67200 -5 -10 " 1600 -, 215000 105 98300 2050 -3 185 5 1860 -5 40 11 10 12 , 185 1100 ·1 5 ·1
5474560 62179 78 80 -1 115 ·5 15 72600 -5 15 79 1800 4 80900 115 123000 "50 ·3 220 5 1950 -5 13. 8 -10 8 -, '90 1100 , ·5 ·1
5474561 82179 80 81.5 18 "0 -5 90 59400 -5 10 105 1350 5 189000 130 133000 1750 ·3 240 5 "50 -5 1300 8 10 7 , 340 1650 4 ·5 -1
5474562 82179 81.5 84.2 4 3'0 -5 35 78300 -. 10 100 1350 5 116000 230 123000 1450 -3 210 5 2350 -5 310 5 15 10 2 22() \650 9 -5 \
5474563 82179 84.' 86 3 370 -5 140 79100 -. 10 135 650 , 143000 160 119000 2150 -3 145 5 1900 -5 95 5 15 9 3 210 850 10 ·5 1
5474~ 82179 86 872 ·1 36 -5 165 19000 5 -10 120 600 -, 274000 80 107000 1750 ·3 75 5 1950 80 gO , 3. 16 -, 12() 1000 " ·5 -1
5474565 82179 87.2 887 ·1 3D ·5 95 37100 -5 10 105 500 , 195(1)0 100 127000 1550 -3 95 • 2000 55 75 3 30 12 -, 92 1150 15 -5 -1
5474566 82179 887 905 ·1 28 -5 5 45200 -5 15 65 950 -2 145000 110 136000 1700 ·3 100 5 1350 -5 20 4 30 10 -, 7. 600 , •• -1
5474567 82179 905 93.1 2 125 ·5 " 5000 -5 15 '40 1250 4 259000 15 166000 2400 -3 -10 • 5850 -5 185 4 80 16 .,

'30 4800 19 -5 -1
5474568 82179 93.1 952 -1 J6 ·5 ·5 31600 ·5 10 145 3200 4 214000 85 148000 2100 -3 80 5 3050 -5 300 4 80 20 , J80 2150 6 ·5 ·1
5474569 82179 95.2 97.1 ·1 20 -5 -5 31500 ·5 15 110 800 -, 203000 85 141000 2050 -3 80 5 2400 -5 130 4 80 21 , 150 1400 3 ·5 -1
5474570 82179 97.1 98.3 1 32 -5 -5 8850 -5 " 185 1200 -, 192000 " 176000 23SO ·3 -10 5 3500 370 95 3 90 21 -, 150 '600 5 -5 -1
5474571 82179 98.3 100.2 -1 30 -5 -5 48500 -5 10 " "50 -, oo0סס' 115 146000 '150 -3 100 5 1550 -5 120 5 105 " 3 190 600 3 -5 ·1
~74512 82179 100.2 1021 -1 65 -5 5 52300 -5 15 135 950 41 149000 125 152000 2000 ·3 110 5 3500 50 430 7 95 19 3 440 JOOO 9 ·5 ·1
5474573 82179 102.1 1044 ·1 180 ·5 -5 3950 ·5 15 JlO 1400 " 228000 35 181000 J500 ·3 15 5 8950 45 120 4 '60 31 , 400 7600 8 ·5 -1
5474574 82179 1044 105.8 ·1 150 -5 25 64100 -5 15 190 1500 21 141000 '10 142000 1600 -3 270 5 5550 -5 " 4 165 28 3 240 6000 11 -5 ·1
5474575 82179 105.8 107.3 -1 50 ·5 10 124000 ·5 15 43 800 5 32300 '50 133000 24SO -3 410 10 950 -5 55 14 150 19 3 160 -500 , -5 -1
5474576 82179 107.3 108.8 3 " 5 '" 77600 -5 80 160 1300 8 59600 1100 154000 8400 -J 105 10 4550 170 28. 100 4850 200 10 650 '550 11 5 9
5474577 82179 108.8 110 -1 4 -5 10 143000 ·5 35 110 1750 3 57500 220 132000 6800 -J 195 15 1350 '20 10 135 28SO 180 9 600 ·500 1 5 9

Standaid CS26 -
5474578 82179 10% Ni ·1 2400 10 15 9800 -5 40 155 5SO 125 32600 130 '66000 1100 " 1250 -5 10400 15 -5 " 220 7 3 76 9800 18 15 49
5474579 82179 111.4 113 -1 -3 ·5 5 158000 ·5 ·10 " 750 6 16900 75 103000 5000 -3 '90 10 1300 15 125 53 140 22 3 500 ·500 1 ·5 1
5474560 62179 1 r;\ '14.6 ·1 ., -5 10 ooסס10 -5 10 55 700 5 30400 280 129000 2900 ·3 .00 5 2450 -5 90 13 65 16 3 270 1000 1 ·5 ·1
5474581 82179 114.8 1159 -1 -3 ·5 10 153000 ·5 -10 31 1050 5 22600 80 87200 54SO -3 300 10 1900 20 300 " 130 " 4 450 700 -1 ·5 -1
5474582 82179 1159 118.4 ·1 ·3 330 5 82200 -5 " 79 450 -, 73000 8800 ..'00 4900 ·3 3250 15 7SO 460 ·5 340 6600 '00 20 410 -500 -1 ·5 ,
5474583 82179 1184 120.3 ·1 ·3 480 10 ooסס13 -5 50 27 230 4 35300 "500 49800 3700 -3 3650 20 185 600 45 400 5150 120 20 330 -500 -1 -5 1
5474584 82179 120] 122,2 ·1 • 1000 15 101000 -5 45 33 145 4 29300 21200 84000 2550 -3 6'00 " 1200 650 400 165 8150 140 " 310 750 , -5 8
5474585 82179 122.2 1239 -1 -3 1700 15 59100 ·5 80 15 170 7 28600 25600 30600 1550 -3 7000 35 135 9SO 10 220 "900 190 31 120 ·500 1 -5 .,
5474586 82179 123.9 125.9 ·1 -3 650 15 99600 -5 45 17 93 4 31200 15500 34800 3150 ·3 '900 " 110 550 35 370 8350 150 29 500 -500 ·1 -5 -1
5474587 82179 1259 127.5 -1 -3 550 15 41500 ·5 60 20 125 8 29000 17800 26400 24so -3 6750 35 170 1200 ·5 270 14100 195 " 150 -500 -1 -5 ·1
5474588 82179 129 131 -1 40 480 15 26600 -5 70 28 "0 35 44400 23200 26700 1000 -3 9250 35 125 1100 -5 280 14400 190 29 61 -500 -1 5 1
5474589 82179 137 139.2 -I -3 1260 15 5JOOO ·5 70 14 110 7 2t700 19500 30600 1100 -3 17300 35 155 1150 45 330 13700 195 34 140 -500 , -5 ·1
5474590 82179 149 151 -1 6 1350 -5 26100 -5 55 8 50 5 11900 25300 17200 360 ·3 38500 20 73 700 -5 210 6750 145 23 28 ·500 ·1 ·5 1
5474591 82179 184 167 -1 10 1600 15 98000 -. 90 15 105 5 26200 20700 43200 1250 -3 6850 35 145 950 30 185 12500 170 37 105 -500 , -5 .,~
5474592 82179 167 170 -1 4 490 15 117000 -5 75 24 100 5 26800 10900 45200 "50 -3 4850 35 280 1000 100 95 13000 190 33 85 -500 ·1 -5 ·1
5474593 82179 170 1711 -1 44 240 10 133000 ·5 30 " 100 4 20200 4200 38200 1600 -3 "50 30 150 750 10 83 10300 145 " 84 ·500 8 ·5 ·1 l:\:I
5474594 82179 171.1 173 -1 380 -5 -5 31300 -5 15 68 850 " 144000 100 143000 2700 -3 50 5 1000 -5 -5 , 200 16 , 38 1300 29 -5 -, 00

0
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- - - - - - - - - - - - - - -- - - - -
'i-41-459'.i 8.2119 171 1757 ., " ·5 5 ". -5 35 19 BOO • 51000 25 19BOOO '55() ·3 15 -5 '300 ·5 -5 ·2 " -2 -2 30 '900 • ·5 -,
50474596 82179 1751 1188 ., 320 ·5 \0 \05 -5 35 \15 656 " 59700 20 20.000 2056 -3 \5 -5 2456 -5 290 -2 20 2 ·2 800 3400 13 -5 -,
50474597 82119 178.8 1816 ., 290 -5 5 45 -5 35 " 756 7 55600 \5 214000 2560 ·3 .\0 ·5 1300 ·5 35 ·2 .. ·2 -2 "5 1256 29 -5 .\
5474598 82179 1816 183.1 ·1 \056 .5 5 70 -5 35 " 850 5 52700 \0 ""000 2356 -3 -10 ·5 '800 ·5 -5 ·2 15 2 -2 1. 800 '00 -5 .,
5414599 82179 183.1 tas) -, "56 ·5 \5 55 ·5 35 120 700 18 63200 2S 274000 2500 -3

"
-5 5656 -5 \5 -2 15 3 -2 310 1156 .\0 -5 -I

Standafd CS27 .
5474600 82179 0255% Ni -, .56 ·5 10 1000 -5 30 42 500 48 21900 <5 182000 256 • 200 ·5 2256 -5 -5 3 22' • -2 32 2<56 22 ·5 32
5414101 82179 187 1896 -, 156 -5 10 "", -5 <0 89 700 • 56200 56 220000 1100 -3 .0 -5 1856 -5 <0 , 25 3 ·2 62 3956 • ·5 ·1
!l414102 82119 18.9,6 190.7 -, .. <0 20 6500 -5 30 190 700 97 ..200 1300 235000 3300 ·3 95 ·5 .... 95 -5 • 360 11 3 38 , .... • ., 3
5474103 82179 190.7 1935 -, 105 650 10 61000 ·5 35 51 37, 33 43000 '3000 ....00 2156 -3 7156 20 '856 .00 30 88 6000 " 20 13 4'00 2 -5 9
5474104 82179 193.5 ,,, -1 .. 90' 15 30200 -5 75 34 100 34' 51800 21800 28800 .56 -3 19900 40 97 '500 125 220 13300 '85 33 \56 12700 2 ·5 \
5474105 82119 203 205.1 ·1 120 300 \5 59200 -5 70 41 .. 1<0 37100 12300 34400 .56 -3 29300 <0 77 1356 95 210 12400 115 40 600 4456 , -5 1
5414106 82179 220.9 2226 -, 5\ 650 \0 10000 -5 10 30 " 280 '5000 16100 33400 1156 -3 15000 35 .. '500 56 210 \1500 '85 38 800 5350 ., -5 1
5474107 82179 222.6 2238 -1 36 390 \0 69800 ·5 80 39 75 4SO 56200 11100 37000 1350 -3 11900 35 83 1200 2<0 210 10500 145 35 600 13200 ., ·5 ,
5474108 82179 225.6 2266 .\ 40 550 \5 55100 -5 85 43 89 410 5\800 21500 29400 .56 -3 14900 40 '" 1300 \0 \55 12100 l1a 30 \1a 18500 -1 ·5 •5474109 82179 2226 228.6 -, 18 34a 10 56500 -5 ., 31 76 290 53700 12000 30700 856 ·3 21000 35 .. 1200 5 115 \1000 '50 34 106 13900 .\ -5 ·1
5414"0 82179 235.4 236.6 ·1 20 .20 \0 .,... -5 65 34 55 310 60200 14200 25000 100 ·3 21800 .. 62 '250 25 230 12800 "' 35 'SO 19700 2 -5 .\
5474111 82179 24'.3 245.3 -1 34 230 10 92600 -5 " 27 93 4 59000 9356 35100 '500 ·3 16300 35 " 1100 ·5 135 10400 '6' 38 89 ·500 2 ·5 3
5474112 82180 9.2 10 ., -3 1550 -5 29300 -5 -10 31 ISO 2 47700 16900 27000 3256 -3 38000 -5 '95 145 15 '00 3456 27a 10 260 ·500 ·1 15 32
5474113 82180 10 12 -, -3 2450 ·5 26600 -5 -10 43 105 3 72000 24500 35600 560a -3 23100 -. 280 27a 10 210 .ooa 32a 14 31a -500 , 5 "5474114 621&0 12 ,. ., -3 3650 -5 2.... -5 -10 43 125 2 66300 32900 33200 4856 -3 22500 ·5 250 170 20 27a 3556 31a 11 27a -500 2 15 26
5474115 82160 14 16 ·1 ·3 2550 -5 26600 -5 -10 32 105 3 47400 25000 26200 2800 _3 31300 ·5 195 ISO 15 27a 3500 300 10 21a ·500 3 15 26
5474116 82180 16 18 -1 -3 556 -5 26900 -5 -10 42 82 • 53000 10100 30100 3300 .3 43300 -5 270 '90 10 170 4100 34a 11 220 -500 -, 15 ,.
M74117 82180 18 20 -, -3 1156 -5 31100 -5 10 36 60 1 43100 15200 28900 2456 -3 44500 -5 31a 21a 15 256 4200 356 12 '56 -500 1 15 28
5474"8 62160 20 21 -, -3 2750 ·5 4()4oo -5 -10 27 ., 2 35700 24()()() 24300 2250 ·3 29'00 -5 21a '85 20 410 3950 27a 12 1<0 -500 3 10 22
5474119 62180 23 24 ·1 -3 55O -5 34600 -5 ·10 32 10 2 51000 13800 31800 2956 ·3 38900 -5 17a 185 10 115 3756 33a 12 115 -500 2 20 34
5474120 82180 24 26 -, ·3 1556 -5 29300 ·5 -10 28 " 2 3_ 17800 28800 2256 .3 37500 ·5 '80 14a 20 32a 3456 2SO 10 12' ·500 2 20 33
5474121 82180 26 28 -, -3 1800 -5 30400 -5 ·10 29 145 2 43500 16200 31000 2400 -3 30800 -5 175 "' 10 330 3856 290 10 12a -500 2 15 24
5474122 62180 26 29 -, -3 1700 -5 33500 -5 10 31 28' 2 50700 23900 35100 2<00 -3 29500 -5 '56 70 25 380 3000 33a , 14a ·500 -, 10 25
5474123 82180 29 30 -1 -3 100 -5 56300 -5 10 26 21a 5 39600 10100 29300 1856 ·3 39400 ·5 185 SO 20 34a 3056 32a 10 '55 ·500 ., 10 2<
5414124 82180 30 32 -, -3 556 -5 44500 -5 20 28 140 9 39800 9700 27900 2000 -3 43500 -5 21a '30 .. 33a 3800 31a 10 '30 ·500 2 15 ,.
5414125 82180 34 35 -1 -3 34a -5 49400 -5 15 33 165 3 ""00 5556 36500 2456 ·3 38'00 ·5 170 105 20 '6a 2556 290 10 125 ·500 2 10 19
5474126 82180 35 36 -, ·3 25' ·5 47800 ·5 20 29 125 • 49300 '56a 35300 2200 -3 42200 -5 156 12' 25 ISO 3100 31a 11 11a -500 2 15 27
5474127 82180 35 38 -1 -3 '000 ·5 41500 -5 10 30 290 _2 47500 12400 37900 230a -3 35300 ·5 145 105 25 34a 3756 33a , 120 ·500 -1 10 21
5414128 82180 36 39.4 -1 -3 '65 -5 40200 -5 -10 26 220 3 39700 3700 29200 1956 ·3 44800 ·5 11a 120 20 165 2056 256 , 135 ·500 1 10 25
5474129 82180 394 .. -1 ·3 80a -5 45500 -5 15 29 105 2 36900 10300 31200 2SOa -3 44100 -5 135 16. 20 300 3900 31a 9 145 -500 2 20 33
5<\14130 82180 <0 " -, -3 2300 ·5 43700 -5 10 31 21a 3 45600 22000 33100 3050 -3 30400 -5 135 95 20 28a 356a 29a 9 '90 -500 -, 15 26
5474131 82190 " 44 .\ -3 600 ·5 66200 -. 15 46 125 2 78000 23800 50000 4556 -3 20100 ·5 21a l1a 15 115 255() 300 14 2<0 -500 2 10 19
5414132 82180 462 47 ., -3 '00 -5 "'000 -5 -10 41 21a 3 62100 16800 4...00 4300 .3 28300 ., '90 175 10 380 3700 340 14 230 -500 3 20 28
5474133 82180 47 48 -, ·3 500 -5 51700 -5 15 37 190 .2 52100 11100 39500 2800 -3 32900 -5 185 150 15 38a 3356 280 13 '35 -500 2 15 26
!l4141J4 82180 48 50 ·1 -3 700 ., 68900 ·5 10 48 '00 2 5"00 20500 46700 4056 -3 17400 ·5 200 165 35 32a 3256 300 15 220 -500 1 " 26
5474135 82180 " " ., -3 55a ·5 73200 -5 15 45 34 -2 61000 \3600 46800 3556 ., 16800 ·5 165 290 15 270 4300 320 17 '90 -500 2 15 29
5474136 82180 " 53 -1 -3 900 -5 64300 ·5 ·10 69 45 ·2 66200 19600 55900 4400 _3 7100 ., 27a 200 20 31a 3350 33a 24 2SO 600 -1 15 30
5474137 82180 127.5 129,9 -, 14 156 -5 33900 -5 55 31 105 5 49800 22700 29200 1156 -3 11100 30 l1a 1300 10 290 13300 110 24 68 -500 ., ., •5414138 82180 \31 132 ·1 56 60a -5 35500 -5 85 35 29a 15 7...00 23000 37100 1000 ·3 '300 20 165 1250 35 32a 17000 240 31 13 -500 -1 -. 2
5474139 82180 132 '34 ., 55 480 -5 29100 -5 70 45 15' \3a 56900 29900 27800 100 ·3 9800 25 195 '500 25 260 13500 190 22 93 6050 ·1 -5 1
5414140 82160 134 13. -1 34 '00 ·5 30000 ·5 55 36 260 76 58.00 17900 26600 1200 -3 12000 30 185 1250 60 300 11300 230 23 '56 2450 .\ -5 1
5414141 62180 136 137 -1 • 156 -5 53400 -5 90 34 256 " 26600 15600 21500 1100 ·3 17600 30 17a 1200 45 '00 17900 22a 26 '85 -500 ., -5 1
5474142 82180 139.2 140 -1 5 1350 ·5 49400 ·5 80 30 195 14 38200 22700 30000 1400 -3 29700 30 115 1250 90 356 16200 22a 31 145 -500 -, ·5 _1
5414143 82180 14a 142 .\ -3 956 ·5 52400 -5 65 38 160 , ...600 19000 32900 1800 ·3 19100 25 125 1100 35 36a 15300 22a 30 14a -500 ·1 -5 2
5474144 82180 142 144 ., -3 700 -5 42600 -5 80 37 185 • 68100 22300 34700 '000 ·3 '8000 25 115 1200 ·5 310 14900 210 34 1\5 -500 ·1 -5 1
5474145 62180 144 144,8 -, -3 33a -5 33600 -5 80 42 115 10 68200 7200 34200 1256 ·3 28700 30 12a 1200 -5 300 '5800 22a 30 16' -500 ·1 -5 1
5474146 82180 144.15 145.5 ., ·3 65a -5 41600 -5 70 39 250 7 64aOO 14100 35700 ,55() -3 17300 30 115 1150 15 260 15700 22a 35 180 -500 .\ -5 .,
5414147 82180 145.5 145 -1 • 1050 ·5 45800 ·5 75 41 190 • 62200 21400 37400 1750 -3 16100 15 l1a ,ooa 15 210 13100 195 37 '80 -500 -, ., -1
5474148 82180 145 ,.. -1 -3 '00 -5 39600 -5 75 35 14' 5 "000 15300 32000 1600 ·3 31700 20 120 1150 35 195 14400 195 31 14a -500 -1 -5 7
5474149 82180 ,.. 14' -, • 1356 ·5 50400 -5 " 20 13a 1 29200 22500 26500 70a -3 38300 25 l1a 1250 20 380 13400 195 29 61 -500 ·1 -5 2
5414150 82180 150 152 -, -3 2850 -5 58'00 -5 65 22 '6a 3 25900 36100 30700 '56 ·3 13700 20 125 1100 ·5 21a 14400 21a 3\ 56 ·500 -1 ·5 2
5474151 82180 \52 ,... -\ • 3200 -5 56700 ·5 6a 27 155 3 35500 40100 39100 1000 ·3 12200 25 155 1156 20 2<0 14200 200 37 SO -500 -1 -5 -I
5474152 82180 154 156 -1 , 600 5 44000 ·5 75 24 210 27 29900 15700 26700 800 -J 39300 25 125 1250 5 210 15700 210 32 56 ·500 ., -5 .,~
5474153 82180 156 1514 -1 28 46a -5 33200 -5 75 35 195 22 )9800 15900 23400 1000 -3 38900 25 ., 1200 ·5 256 15500 200 29 18 -500 -, -5 .,
5414154 62180 151.4 15' -1 61 420 ·5 39800 ·5 60 53 160 240 55500 12100 30100 1000 -3 30700 25 120 1156 15 27a 12600 17a 31 \06 2200 -1 ·5 1~
5474155 82180 '58 160 1 105 2<0 -5 )4500 -5 95 60 185 31a 36600 10300 21300 956 -) 49900 30 156 1400 75 24a 16200 200 35 180 '350 -, -5 '00

0
00
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- - - - - - - - - - - - - - - - - - - -
Standard CS27 -

5474156 82180 0255% Ni -, BOO 10 15 lBOO -5 -10 70 550 64 32900 500 199000 350 ·3 370 -5 2350 65 15 6 350 15 -2 43 2900 -1 -5 40
5474157 82180 160 '62 -1 66 750 -5 43400 -5 95 31 18' '9 28500 25300 27300 600 -3 41900 30 130 1300 30 270 14900 200 J7 110 -500 ·1 -5 2
5474158 82180 162 163 -1 12 1450 .5 45300 ·5 100 19 '45 7 19500 24400 22700 490 -3 :).4700 25 110 1350 5 280 16800 220 ,. 32 -500 -, ·5 1
5474159 82180 '63 164 -1 4 2250 .5 ..600 -5 95 19 140 5 23400 32300 25200 850 -3 12500 25 115 1250 -5 '90 15700 210 ,. 64 -500 -1 ·5 -1
5474160 82180 ,.. 198 -, 240 450 ·5 96400 ·5 BO 72 76 7 51000 20200 47600 1900 -3 13700 25 110 1250 20 220 11400 160 35 160 500 ·1 ·5 2
5474161 82180 198 200 ·1 120 250 .5 104000 -5 70 29 53 3 55000 14900 88900 1800 -3 6400 2. 88 1150 25 15 9350 14. 32 125 -500 ., -5 2
5474162 82180 200 202 ., -3 800 ·5 112000 ·5 22. 11 49 3 43400 31800 59600 2600 -3 7800 20 27 '650 40 165 11500 155 35 155 -500 -1 ·5 2
5474163 82180 202 203 -1 '45 390 -5 92200 ·5 110 59 63 4 46300 17100 51500 1850 -3 17500 20 55 1700 250 150 11400 175 34 500 700 -1 -5 3
5474164 82180 205 206 -1 105 410 -5 46400 -5 85 43 99 270 58000 10600 37200 900 -3 35900 30 66 1650 105 '60 14000 '95 37 185 13500 -1 -5 1
5474165 82160 206 206.9 2 90 410 -5 54100 -5 80 63 145 500 62600 '900 40600 1100 -3 34000 30 88 1700 135 175 14500 200 35 :l6O 14300 -1 -5 2
5474168 82180 2069 206 -, .. 170 -5 102000 -5 85 2J 83 , 56300 11300 47800 2100 ·3 16800 25 62 1350 85 90 11100 155 ,. 150 -500 -, ·5 3
5474167 82180 206 210 ·1 10 550 ·5 110000 -5 105 17 70 7 52300 22100 42100 2650 -3 7450 25 50 1250 40 66 10900 140 33 140 550 ·1 ·5 1
5414168 82180 210 211 -1 36 700 ·5 107000 ·5 75 19 79 4 49900 30500 37400 2700 4 10400 25 74 1400 60 22. 11100 145 " 125 -500 ., -5 ,
5474169 82180 211 2114 -1 ·3 600 -5 120000 ·5 100 15 99 4 50100 14100 38800 2050 -3 11700 25 50 1500 260 270 12400 160 38 350 -500 ·1 ·5 2
5474170 82180 211,35 '" -1 150 240 -5 76700 -5 90 25 120 18 44200 6350 35300 1200 ·3 32000 25 130 1650 55 300 13900 185 35 155 550 1 ·5 2
5474171 82180 212 2124 1 190 200 -5 64800 -5 90 26 110 240 61200 5900 42900 1650 .J 26200 25 185 1500 85 200 12400 185 J5 220 1100 1 ·5 2
5474172 82180 21235 214 -1 150 160 -5 99800 ·5 '00 27 91 16 54000 9150 42700 2050 -3 17100 25 120 1350 90 120 12600 165 34 350 550 , ·5 2
5474173 82180 214 216 -1 195 410 -5 66000 -5 115 31 130 15 46800 9750 38900 1600 -3 35300 25 135 1600 40 260 'J6OQ 180 39 '15 -500 1 -5 2
5474174 82180 216 ", -1 6 340 ·5 96700 -5 60 16 94 4 572'00 15800 43400 J060 -3 18800 20 50 1200 10 '85 10700 145 33 90 -500 -1 -5 1
5474175 82180 ", 218 ·1 -3 1200 ·5 105000 -5 65 " 7' 4 51300 27100 44600 2900 -3 6450 25 36 1500 200 21' 11600 150 37 24' ·500 -, ·5 2
5474118 82180 218 220 -, 130 470 -5 66700 ·5 90 J2 71 9 54200 14500 41300 2060 ·3 16600 25 135 1600 " 280 13500 165 J5 '7 ·500 1 ·5 2
5414177 82180 220 220.9 ., 40 145 ·5 126000 -5 80 19 87 6 51100 6250 43400 1750 -3 13000 20 56 1450 55 105 11200 155 37 170 -500 1 -5 ,

Slandard CS15-
5474178 82180 0.4%Ni -1 56 5 15 5200 -5 ·10 100 700 1000 62000 330 228000 1050 34 490 -5 3900 125 30 12 '50 38 3 210 5950 60 80 99
5414179 82180 223.75 2256 , 92 500 -5 96500 -5 70 44 105 240 70200 12200 45800 1750 -3 13500 25 110 1350 230 165 11400 165 34 600 9450 2 -5 2
5474180 82180 228.6 230 -1 ,,, 290 _5 114000 -5 75 42 '6 25 64700 13400 34900 2600 -3 13300 20 90 1250 25 2JO 10700 150 35 155 600 3 -5 2
5474181 82180 230 232 -1 ·3 750 -5 133000 -5 70 22 75 4 '5000 19100 36400 3550 ·3 1850 20 65 1200 90 145 10300 135 35 '90 600 , -5 2
5474182 82180 232 234 -, ·3 " -5 ooסס14 ·5 115 19 59 3 97600 1750 33000 4200 -3 700 20 58 1200 5 170 10900 155 38 145 1150 1 -5 1
5474183 82180 234 2354 -1 16 60 5 127000 -5 50 25 52 4 120000 2750 37400 4500 ·3 1300 15 59 1050 25 180 9000 140 30 460 1200 1 -5 1
5474184 82180 2368 236 ., 52 400 -5 74200 -5 105 56 105 390 '6600 11200 34900 1250 -3 21000 25 " ,JOO 10 260 12100 170 43 120 17200 , ·5 2

Standard CS15 -
5474185 82180 04%Ni -1 67 10 " 5900 -5 ·10 110 750 1050 68100 470 247000 1150 38 550 5 4300 135 45 14 1000 40 4 230 6350 39 40 79
5474186 82180 236 239 -1 20 330 -5 129000 -5 100 23 T7 62 92400 23400 45700 2450 -3 5900 20 46 1300 60 125 10000 145 38 :l6O 2750 1 ·5 1
5474187 82180 239 240 -1 140 500 -5 112000 ·5 85 49 62 45 75900 39700 33400 2450 -3 4050 20 T7 1250 '65 m '900 m 38 37' 1350 -, ·5 3
5474188 82180 240 242 ·1 54 450 -5 66500 ·5 80 30 97 220 58600 17100 29100 1650 ·3 24200 20 63 1500 75 87 9900 150 34 260 2150 ·1 -5 3
5474189 82180 242 2443 ., 135 950 _5 60800 -5 100 42 115 27 57800 30600 33600 1750 ·3 32700 20 " 2050 15 240 11100 175 40 90 -500 -1 ·5 6
5474190 82180 2453 246 -, 105 480 -5 58100 -5 125 36 140 " 51600 20900 26900 1350 4 33700 25 110 2000 10 360 12200 175 45 .. -500 ·1 ·5 4
5474191 82180 246 246 ·1 34 250 ·5 '7500 -5 65 27 110 18 62900 13600 35700 1200 ·3 15500 15 63 1700 -5 220 9250 '50 38 .. -500 ·1 -5 3
5474192 82160 248 249.1 ·1 16 JOO ·5 44700 -5 95 24 120 31 47300 21ZOQ 25300 450 ·3 14000 20 74 1600 -5 200 9500 150 36 54 -500 -1 ·5 4
5474193 82180 249.1 250 -1 51 240 -5 49900 -5 90 26 66 20 64400 19600 32500 '50 -3 32500 20 79 1550 5 125 9800 155 41 76 700 2 -5 4
5474194 82180 250 252 -1 .. 260 ·5 54'00 -5 95 29 130 13 56600 17200 33800 850 -3 20800 25 105 2250 -5 200 13300 195 J9 72 -500 -, -5 ·1
5474195 82180 252 252.5 ., 50 600 -5 32100 -5 95 27 145 " 44300 27600 20000 400 4 19700 20 100 1200 5 22. 10000 165 36 61 -500 -1 -5 3
5474196 82180 2525 254 -1 26 1200 ·5 76800 -5 '05 32 .. 5 68700 26800 38200 1750 ·3 10800 20 140 1900 75 155 11100 160 43 24. ·500 -1 -5 2
5474197 82180 254 2555 -1 24 550 ·5 51200 -5 50 54 200 , 93000 43000 60000 1300 -3 13200 15 250 470 10 210 12000 240 26 120 -500 -1 -5 4
5855096 82179 615 68.85 3 650 ·5 10 170000 ·5 ·10 32 360 10 17400 45 13200 4800 ·3 115 10 750 25 105 57 25 10 3 2200 4150 1 -5 -1
5855097 82179 110 111.4 -1 ·3 95 10 79800 ·5 35 " 850 2 61900 5100 87800 4400 -3 2250 10 1350 340 10 170 4550 210 19 390 -500 2 ·5 7
5855098 82179 185.3 '87 ., 110 -5 '0 250 -5 35 64 800 14 4'900 25 204000 '950 ·3 15 -5 1700 -5 35 -2 20 -2 -2 71 2850 9 -5 -1
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- - - - - - - - - - - - - - - - - - - -Assay

DD97ZA3 • Assays

Sample Ag A. • a ., Ca Cd C• Co C. Cu F. K Mg Mn Mo Na Nb NI P Pb S, TI V V Zn S Au Pt PdNo DPO From To (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppmllppml (ppm) (ppm) (ppb) (ppb) (ppbl
4142430 82184 2 4 -1 4 70 -5 26SO -5 120 20 125 27 74300 1400 12SO 85SO -3 110 20 SO 250 470 22 5400 89 4 550 B50 3 -5 2
4142431 82184 4 6 2 20 230 15 480 -5 270 115 210 68 155000 230 650 33200 -3 140 35 150 650 1700 3 7200 125 6 1000 2250 3 -5 2
4142432 82164 8 8 -1 -3 280 -5 5400 -5 60 47 72 33 95400 4300 5200 7200 4 210 30 80 500 320 48 7200 120 9 BOO 900 2 -5 2
4142433 82164 8 10 -1 -3 290 -5 2200 -5 110 45 79 66 63600 21400 8450 1850 -3 360 40 105 750 140 31 10100 160 14 360 -SOD -1 -5 1
4142434 82164 10 12 -1 -3 250 -5 110 -5 70 11 78 84 47300 28900 6750 SOD -3 410 35 65 550 50 22 10400 175 16 185 -SOD 3 -5 2
4142435 82164 12 14 -1 -3 270 -5 410 -5 50 14 91 78 57600 29100 BB50 650 -3 460 35 75 800 110 21 11000 185 18 170 -SOD 1 -5 1
4142436 82184 14 16 -1 -3 280 -5 115 -5 60 13 92 93 58900 24700 9150 600 -3 340 35 81 850 210 29 10600 175 18 155 -SOD -1 -5 -1
4142437 62164 16 18 -1 -3 350 -5 120 -5 90 20 100 95 56600 21500 8850 11 SO -3 310 35 105 850 200 39 11000 170 18 200 -SOD 2 -5 1
4142438 82184 18 20 -1 -3 310 -5 130 -5 65 29 135 94 47600 22700 7150 900 -3 340 35 85 750 200 32 10100 160 20 170 -SOD 2 -5 1
4142439 82184 20 22 -1 -3 400 -5 180 -5 55 25 97 105 53300 23900 7950 700 -3 390 35 100 700 130 35 10900 165 29 220 -SOD 2 ·5 2
4142440 82184 22 24 -1 4 800 ·5 1200 -5 85 28 115 105 57300 45400 20000 1300 -3 650 50 105 700 200 87 15600 230 48 330 -SOD -1 -5 -1
4142441 82164 24 26 1 -3 600 -5 420 -5 85 27 115 130 63400 33400 23000 1300 -3 490 SO 110 650 250 51 15300 230 40 490 -SOD 2 -5 8
4142442 82164 26 28 -1 4 750 ·5 3100 -5 75 36 92 93 62600 25300 24700 1350 -3 800 45 145 600 80 57 13300 210 37 6SO 1500 3 -5 4
4142443 82184 28 30 -1 -3 28SO -5 30100 -5 -10 50 .5 185 77900 42600 31300 2050 -3 89SO -5 190 320 115 200 45SO 430 22 430 -SOD 4 15 25
41-42-4-44 82184 30 32 1 -3 1550 -5 34800 -5 -10 65 94 460 103000 20900 56000 2650 -3 14400 -5 270 260 70 155 4550 480 31 9SO 950 -1 20 32
4142445 82184 32 34 3 10 850 -5 38100 -5 -10 79 93 2400 93000 12300 58100 34SO 4 6850 -5 185 180 90 105 3400 290 18 10SO 3350 -1 20 30
4142446 82184 34 36 -1 -3 1500 -5 38000 -5 -10 38 57 21 64900 25800 42800 2600 -3 10300 -5 135 175 10 210 3400 290 15 280 -SOD 2 20 31
4142441 82184 36 38 -1 -3 700 -5 31100 -5 -10 38 120 13 57500 14200 39200 2100 -3 22700 -5 130 120 10 220 3050 280 13 230 -SOD 1 15 23
4142448 82184 38 40 -1 -3 10SO -5 34000 -5 -10 60 190 330 77800 26400 52500 2550 -3 29400 -5 240 155 SO 310 4200 340 17 370 11 SO 4 20 28
4142449 82184 40 42 -1 -3 650 -5 40100 -5 -10 64 550 5 69900 12700 78000 3450 -3 11900 -5 340 75 25 120 17SO 210 9 600 -SOD 2 10 16
4142450 82184 42 44 -1 -3 550 -5 43500 -5 -10 59 550 4 63900 57SO 17300 2800 -3 7400 -5 330 60 20 110 11 SO 170 7 360 -500 -1 10 12
4142451 82184 4. 46 -1 -3 700 -5 54800 -5 10 80 750 14 86500 6300 93300 3100 -3 93SO -5 440 80 20 175 15SO 220 8 440 -SOD 3 10 12
4142452 82184 46 48 -1 -3 410 -5 44500 -5 -10 55 550 6 60000 43SO 69800 18SO -3 8950 -5 270 65 10 185 11 SO 165 6 240 -SOD 2 10 13
4142453 82184 48 50 -1 -3 250 -5 49900 -5 -10 59 750 3 66600 4650 74000 1950 -3 9150 -5 280 70 -5 220 11 SO 170 6 220 -SOD 3 15 11

Standard CS27 -
4142454 82184 0.255% Ni -1 750 10 20 1800 -5 15 100 650 59 30400 280 222000 360 -3 360 5 2750 55 10 6 310 11 -2 45 32SO
4142455 82184 SO 51.5 -1 -3 410 -5 62100 -5 -10 59 410 51 76200 1700 66100 27SO • 8550 -5 260 10 60 135 11 SO 110 11 600 -SOD -1 15 17
4142456 62184 51.5 52 -1 -3 SOO -5 54600 -5 -10 76 .00 31 88000 13900 75000 3100 -3 9600 -6 320 95 25 190 1500 220 12 410 -SOD -1 10 13
4142457 62184 52 54 -1 -3 410 -5 48200 -5 -10 54 480 24 61500 13900 54600 2750 -3 10800 -5 230 50 40 165 11SO 175 6 600 -SOD -1 15 20
4142458 82184 54 56 -1 ·3 600 -5 54900 -5 -10 69 750 4 76400 11400 76200 2900 -3 14600 -5 420 15 15 160 1550 210 9 430 -500 -1 10 11
4142459 82184 56 58 -1 -3 280 -5 49600 -5 -10 67 600 24 71800 9300 68700 23SO -3 13000 -5 330 85 25 ISO 1400 185 8 360 -500 -1 10 14
4142460 82184 58 60 -1 -3 360 ·5 S0300 -5 -10 55 330 110 57900 12600 52800 20SO -3 14600 -5 200 70 30 270 1500 190 8 310 -500 3 15 18
4142461 82184 60 617 -1 -3 350 -5 38100 -5 -10 43 150 92 56800 12600 44900 1800 -3 15200 -5 135 120 36 240 2750 260 14 270 -SOD -1 15 23
4142462 82184 61.7 62 -1 -3 310 -5 45800 -5 20 42 125 26 65400 15200 44300 2650 -3 15900 -5 110 125 35 195 2600 2SO 28 270 -SOD -1 10 14
4142463 82184 62 64 -1 -3 310 -5 31500 -5 -10 42 120 25 54000 15400 44600 1700 -3 17300 -5 110 130 20 240 3150 260 17 220 -SOD -1 15 24
4142464 82184 64 66 -1 ·3 460 -5 26600 -5 -10 46 92 9 54800 11800 43300 2700 -3 10900 -5 120 210 30 200 41SO 240 25 450 -SOD -1 15 18
4142465 82164 66 67.1 -1 -3 800 -5 36100 -5 -10 .0 68 8 57700 14500 43600 3300 -3 18600 -5 110 105 35 260 34SO 300 22 1350 -SOD -1 25 36
4142466 82184 61.1 68 -1 -3 650 -5 53200 -5 -10 39 120 5 59100 12800 42100 28SO -3 16400 -5 115 100 85 290 27SO 250 15 370 -SOD -1 15 25
4142467 82184 68 69.2 -1 -3 1500 -5 41700 -5 -10 38 94 1 53700 22700 41300 2300 -3 20100 -5 115 180 SO 250 3600 240 23 320 -SOD -1 20 25
4142468 82184 69.2 70 -1 -3 1900 -5 42200 -5 -10 38 115 9 51300 30400 42700 2450 -3 13500 -5 110 130 25 280 30SO 280 13 400 -SOD -1 20 24
4142469 82184 70 72 -1 -3 1200 -5 43700 -5 -10 44 115 6 65400 21400 49800 2850 -3 16900 -5 135 120 30 230 3100 270 15 410 -SOD -1 15 25
4142470 82184 72 74 -1 -3 1050 -5 38200 -5 -10 43 115 3 55900 18200 42100 21SO -3 16100 -5 135 135 25 240 31SO 280 14 400 -SOD -1 20 27
4142471 82184 74 76 -1 -3 1100 -5 44200 -5 -10 45 150 2 S6800 20900 45400 28SO -3 14600 -5 155 140 20 290 3750 290 16 440 -SOD 1 20 28
4142472 82184 76 78 -1 -3 1050 -5 44800 -5 -10 49 165 -2 60100 17800 44BOO 3000 -3 16500 -5 135 170 25 340 3800 310 16 370 -SOD -1 25 33
4142473 82184 78 78.8 -1 -3 1200 -5 46100 -5 -10 39 130 2 54200 18700 39900 2400 -3 11000 -5 110 140 20 340 30SO 260 15 330 -SOD -1 20 30
4142474 82184 78.8 80 -1 -3 1900 -5 39900 -5 -10 41 145 -2 55900 28000 39SOD 2400 -3 7850 -5 105 125 30 380 29SO 250 13 300 -SOD -1 20 31

Standard CS15-
4142475 82164 0.4% Ni -1 38 -5 10 3900 -5 -10 99 440 850 57800 240 175000 900 36 320 -5 3950 80 25 9 750 29 2 185 5050
4142476 82164 80 82 -1 -3 2500 -5 60500 -5 10 50 180 • 66600 19000 46700 2600 -3 11300 -5 130 180 30 400 3300 310 16 380 -SOD -1 20 23
4142417 82184 82 B4 -1 -3 750 -5 63500 -5 20 53 65 9 85900 9400 57300 44SO -3 14300 -5 210 200 20 260 3600 330 24 420 -500 -1 25 29
4142478 82184 84 65.9 -1 -3 2150 -5 62500 -5 -10 53 100 -2 17500 17600 52000 4000 -3 10100 ·5 280 240 20 320 3800 340 18 410 -500 1 25 27
4142479 82184 65.9 88 -1 -3 2200 ·5 52500 -5 -10 46 85 3 64800 15300 44100 3050 -3 17000 -5 250 200 15 310 3550 340 22 4SO -SOD -1 20 26
4142480 82184 88 90 -1 -3 1050 -5 86400 -5 -10 39 38 -2 56600 9600 35300 3S00 -3 84SO -5 200 210 15 430 39SO 400 16 320 -SOD 1 20 51

Pagel

428091



- - - - - - - - - - - - - - - - - - - -Assay

4142481 62164 90 92 -, -3 2600 -5 55700 -5 -10 39 36 -2 61700 31300 41300 3100 -3 9650 -5 145 260 30 320 4150 370 21 290 -500 1 25 29
4142482 82184 92 92.5 -1 -3 3150 -5 35100 -5 -10 43 44 -2 62900 35500 42900 3550 -3 11000 -5 185 280 20 290 4500 380 17 420 700 3 30 35
4142483 82184 92.5 98 -1 4 3000 -5 55500 -5 -10 46 95 -2 61300 20600 45600 2400 -3 8000 -5 195 190 5 240 3250 310 13 380 1300 -1 '5 234142484 82184 98 100 -1 -3 '050 -5 75400 -5 -10 45 270 -2 63000 12300 52200 2600 -3 8050 -5 180 145 -5 270 2850 250 '4 210 -500 1 '5 314142485 82184 100 102 -1 -3 1700 -5 63800 -5 '0 52 230 -2 62900 26300 50700 2600 -3 6150 -5 190 145 10 300 3100 280 '5 330 -500 3 20 25
4142486 82184 102 104 -1 -3 500 -5 73100 -5 -10 48 180 13 66900 8500 46200 3200 -3 9900 -5 170 '50 10 '45 2950 260 '6 340 750 -, '5 15
4142487 82184 104 106 -1 -3 260 -5 51400 -5 -10 49 57 -2 69100 5850 40700 4150 ·3 22000 -5 170 210 '0 280 3950 340 20 460 1000 -1 25 27
4142488 82184 106 108 -1 -3 350 -5 36500 -5 -'0 4' 175 -2 58500 10300 36400 4650 -3 23800 -5 140 185 10 290 3200 300 15 420 -500 -, '5 23
4142489 82164 108 110 -1 -3 480 -5 40800 -5 -10 33 165 5 43400 9300 28900 2600 -3 28500 -5 135 180 10 320 3100 280 '5 420 -500 -1 20 27
4142490 82184 110 112 -1 -3 600 -5 52700 -5 -'0 37 450 6 52300 11700 39400 3700 -J 15300 -5 210 155 '5 280 2650 250 13 380 -500 , 20 26
4142491 82164 112 114 -1 -3 700 -5 73600 -5 15 44 270 3 61000 15100 46000 5350 -3 6300 -5 190 290 25 400 3550 270 16 700 -500 -, 15 23
4142492 82184 114 116 -1 -3 500 -5 58500 -5 15 50 92 3 69100 15100 45300 5850 -3 5850 -5 170 300 '5 320 4050 300 18 500 -500 -, 20 31
4142493 82184 116.2 118 -1 -3 1250 -5 48400 -5 25 35 260 19 52900 27600 31800 5200 -3 8100 10 130 460 45 400 4500 250 20 300 -500 3 15 21

Standard CS27 -
4142494 82184 0.255% Ni -, 650 -5 15 1050 -5 -10 74 450 41 22200 50 179000 260 -3 230 -5 2050 45 10 3 220 13 -2 32 2400
4142495 62184 118 119 -, 4 3800 -5 46700 -5 100 25 240 59 37900 19000 32600 2950 4 5850 20 64 650 55 290 6400 115 25 500 -500 -, -5 3
4142496 82184 119.3 120 2 34 3550 -5 31000 -5 40 44 145 550 23500 23500 21500 1350 4 10600 15 66 600 105 210 4350 105 18 600 1150 -1 -5 4
4142497 82184 120 121 4 93 2800 -5 30400 15 45 68 155 480 24800 24200 20600 1300 6 14300 15 69 600 850 220 4650 115 20 3500 3200 -1 -5 4
4142498 82164 120.7 122 3 63 2050 -5 33300 -5 35 49 69 230 31500 18900 23500 1650 -3 13800 15 '05 650 350 180 4650 115 20 650 5200 -1 -5 3
4142499 62184 122 124 1 40 330 -5 33400 -5 45 29 90 165 32500 25200 25000 1300 -3 12300 15 62 600 110 210 4700 115 21 300 5900 -1 -5 3
4142500 82164 124 126 1 8 420 -5 22300 -5 30 23 105 145 34600 16900 19800 850 4 11700 10 54 550 80 150 4150 100 18 140 11500 -1 -5 3
5855001 82184 126 128 -, 16 1300 -5 35400 -5 40 23 110 135 33400 12100 24500 1600 -3 6300 '5 51 700 135 220 5'00 125 21 490 2900 -1 -5 3
5855002 82184 128 130 -, -3 1250 -5 51900 -5 50 17 71 28 34200 14400 31300 2400 -3 7150 15 43 700 25 210 5400 130 23 320 -500 -1 -5 3
5855003 62164 130 132 -, -3 1250 -5 45400 -5 50 24 87 115 33300 15500 29200 1850 -3 7200 '5 47 700 55 210 5350 125 23 450 600 , -5 3
5855004 82184 132 134 1 14 1150 -5 31400 -5 40 28 77 175 35100 14500 26100 1600 -3 6100 '5 48 700 240 170 5100 125 21 550 2600 -1 ·5 3
5855005 82164 134 136 -1 4 850 -5 27800 -5 40 23 94 135 34900 13600 22400 800 4 5950 15 56 600 230 155 4550 115 19 290 9550 1 -5 3
5855006 62184 136 137 1 16 700 -5 26300 -5 55 24 100 155 38800 14600 23600 1300 4 4550 '5 60 650 430 185 4800 115 20 700 7250 -1 -5 2
5855007 62164 137.45 138 6 44 650 -5 50200 30 40 46 150 750 53500 11200 27200 1850 4 2300 10 94 550 1900 180 3850 110 18 6550 15700 2 -5 3
5855008 82184 138 139 7 '8 600 10 38000 '0 35 17 145 120 37400 10000 23500 '550 -3 1100 '0 38 600 3650 210 4000 105 18 2500 4200 -1 -5 2
5855009 82184 138.6 140 -, 4 800 -5 28600 -5 50 20 170 '00 36500 11900 20900 600 8 3800 '5 57 650 220 195 4550 110 19 190 10100 -1 -5 2
5855010 82184 140 142 -1 8 550 -5 27900 -5 45 '9 90 95 36700 14300 22400 650 6 2350 '5 57 600 290 186 4400 110 '8 330 10800 -1 -5 3
5855011 62184 '42 '43 -1 8 700 -5 25100 -5 35 20 125 95 33400 15600 20000 650 6 3350 15 60 550 240 175 4150 105 17 190 10000 -, -6 2
5855012 62184 142.6 '44 -1 4 700 -5 31900 -5 45 '8 135 90 34000 16100 24600 900 6 3050 '5 53 600 195 185 4250 '05 20 230 6650 -, -5 2
5655013 82184 '44 145 -, 4 900 -5 26200 -5 50 25 87 125 34700 12400 21000 650 8 3400 '5 97 600 260 220 4550 120 18 220 8500 -1 -5 35855014 82184 145.2 '46 -, -3 420 -5 34800 -5 55 9 92 '5 26600 14200 22000 700 8 3350 '5 32 600 60 200 4650 115 17 89 1300 -1 -5 3
5855015 82184 146 148 1 14 850 -5 35600 -5 50 '5 105 84 27500 14900 23100 1150 8 4150 15 63 600 230 185 4400 110 21 460 850 -1 -5 2
5855016 82184 148 149 -1 6 1100 -5 43700 -5 45 24 120 55 35200 9050 23500 2150 8 4200 '5 105 600 240 175 4650 140 20 330 700 -1 -5 2
5855017 82184 149 150 2 25 1150 -5 27500 10 45 43 200 260 32200 10800 15700 1550 8 5550 '5 94 600 500 190 4650 145 21 2700 5350 -1 -5 3
5855018 82184 150 152 -1 10 600 -5 32800 -5 50 26 185 85 26600 7250 19800 1050 6 7400 '5 65 700 135 260 5000 '80 20 176 1100 -1 -5 35855019 82184 152 154 -1 -3 240 -5 35700 -5 50 20 88 '5 24800 5750 25400 2000 -3 16100 '5 57 750 65 240 5250 '45 23 200 -500 -, -5 35855020 62154 154 156 -1 -3 150 -5 45300 -5 60 21 96 11 30200 6300 25000 2600 -3 9350 15 6' 750 50 170 5300 155 22 300 -500 -1 -5 4
5855021 62184 '56 158 -1 -3 230 -5 52800 -5 40 '5 89 12 34300 4850 31700 2650 -3 12600 15 49 800 40 '66 4800 130 22 320 -500 -1 -5 '05855022 82184 '58 150 -1 -3 230 -5 37200 -5 50 13 65 16 31100 5550 23800 2200 -3 10900 15 39 750 25 '65 5000 110 22 210 -500 -1 -5 3
5855023 82184 160 162 -1 -3 320 -5 48400 -5 45 16 62 7 28700 7450 27200 1850 -3 8300 15 52 800 20 '85 4950 115 22 200 -500 -1 -5 35855024 82184 162 163 -1 -3 420 -5 41300 -5 40 16 91 16 25600 5500 27300 1300 4 12900 15 58 750 115 240 5250 115 25 380 -500 -1 -5 6
5855025 62184 162.5 164 -1 12 600 -5 33400 -5 55 26 120 13 23500 9350 21800 1100 -3 9850 15 115 550 45 220 5300 120 21 175 -500 -1 -5 6
5855026 82184 164 166 -1 '4 390 -5 34000 -5 45 27 120 43 23800 10500 21800 1200 -3 9150 15 125 950 90 200 5400 130 22 200 -500 1 -5 7
5855027 82184 166 168 -1 18 850 -5 39800 -5 35 30 160 26 35500 10100 28000 2850 -3 7700 15 125 1000 50 210 5250 120 25 260 -500 -1 -5 4
5855028 82184 168 170 -1 16 500 -5 35900 -5 60 32 220 14 22100 6450 21200 1550 -3 11400 20 110 950 25 310 8050 '50 24 130 -500 -1 -5 5
5855029 82184 170 172 -1 16 600 -5 37600 -5 60 33 210 11 25400 9400 23600 1500 -3 9800 20 120 750 40 280 7400 125 22 '50 -500 -, -5 2
5855030 82184 172 174 -1 22 500 -5 48400 -5 40 42 270 39 36300 8400 27200 2550 4 12300 10 180 600 45 320 5150 155 20 200 -500 -1 -5 4
5855031 62184 174 176 -1 -3 240 -5 82800 -5 30 48 800 8 68900 7100 37300 7500 8 1900 5 280 600 25 210 3400 150 18 290 -500 -, 5 6
5855032 82184 176 178 -1 51 260 -5 89400 -5 35 54 700 45 55200 6800 32000 5650 10 2300 -5 260 850 70 280 3200 '85 18 360 900 -, 5 5
5855033 82184 178 180 2 73 300 -5 94400 -5 35 94 650 650 71000 7700 52200 5000 4 2950 -5 500 240 35 165 '900 190 15 330 1350 -1 15 20
5855034 82184 180 18' 1 83 240 -5 96800 -5 35 55 600 3 89900 7350 53800 7000 -3 750 -5 420 130 105 97 1900 155 8 450 700 -1 '5 '55855035 82184 181.05 182 2 140 5 -5 160000 5 20 68 500 15 54300 175 40800 6600 -3 270 -5 700 25 220 38 60 22 4 2200 7100 -1 -5 -1
5855036 82184 181.6 '82 -1 18 10 -5 158000 -5 20 47 750 14 46400 190 72500 4150 -3 410 -6 340 50 10 17 55 18 2 170 2350 -1 5 -1
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5855037 82184 182 183 1 700 10 25 161000 -5 20 75 380 2 20900 125 88600 2400 -3 145 -5 850 30 35 14 35 12 -2 220 900 -1 -5 -1
5855038 82184 183 184 -1 1950 5 35 160000 -5 25 115 310 7 23100 105 85900 2600 -3 140 -5 1850 25 35 16 20 10 -2 155 600 -1 -5 -1

Standard CS26-
5855039 82184 1.0%Ni -1 2600 10 15 9000 -5 15 280 550 110 31600 135 209000 1000 8 1250 5 9700 70 35 25 230 15 -2 90 9050
5855040 82184 184 185 1 4500 -5 155 161000 -5 20 250 270 6 32000 105 83500 2850 -3 170 -5 5150 35 90 13 25 10 2 105 2450 -1 10 7
5855041 82184 184.7 185 -1 280 45 -5 156000 -5 35 49 600 -2 42400 430 76600 3800 -3 280 -5 550 25 10 16 30 12 4 105 -500 3 5 -1
5855042 82184 185 186 -1 2050 10 50 160000 -5 95 130 470 2 29800 290 90300 2700 -3 190 -5 1550 30 55 14 25 11 4 105 600 -1 -5 3r 5855043 82184 185.6 186 4 12900 -5 1200 155000 130 15 400 320 19 23600 50 85600 2200 -3 130 -5 10900 2400 850 11 15 8 3 130 2950 -1 -5 1
5855044 82184 186 188 -1 1900 5 40 164000 -5 20 120 370 4 24500 160 87100 2650 -3 175 -5 1550 30 40 13 25 9 -2 115 650 -1 -5 -1
5855045 82184 188 169 1 1200 260 20 144000 -5 15 115 950 11 57700 2200 65700 4950 -3 550 -5 1400 45 25 31 230 27 5 330 2100 -1 -5 2
5655046 82184 189.3 190 -1 850 20 35 87400 70 -10 380 950 7 60200 500 94800 2450 -3 1100 -5 11200 1300 -5 19 310 20 2 340 25100 -1 5 1
5855047 82184 190 192 2 900 10 90 149000 -5 15 125 900 7 61000 420 68500 5200 -3 450 -5 1400 25 15 15 50 23 3 460 2450 -1 -5 1
5855048 82184 192 193 2 310 10 65 152000 -5 20 78 950 3 53000 410 67100 4350 -3 370 -5 750 25 80 18 55 20 4 600 950 -1 -5 -1
5855049 82184 192.9 194 -1 22 -5 5 171000 -5 25 28 500 -2 21700 60 88200 2200 -3 140 -5 230 25 10 14 30 10 -2 260 500 -1 -5 -1
5855050 82184 194 194 1 86 -5 5 132000 5 -10 19 550 -2 52200 40 65300 21000 -3 110 -5 210 25 45 17 750 8 8 2400 8650 -1 -5 -1
5855051 82184 194.4 196 -1 44 -5 ·5 162000 -5 15 20 500 -2 24500 45 79800 4950 -3 115 -5 165 25 15 15 35 9 -2 230 750 -1 -5 -1
5855052 62184 196 198 -1 10 -5 -5 179000 -5 15 28 650 -2 23500 30 95700 2300 -3 155 -5 220 25 20 12 30 10 -2 210 -500 -1 -5 -1
5855053 82184 198 198 1 400 -5 75 170000 -5 20 47 1100 -2 23300 30 91900 2650 -3 165 -5 500 30 115 14 40 14 -2 330 -500 -1 -5 -1
5855054 82184 198.4 200 1 500 -5 20 101000 -5 15 200 3300 150 59200 240 110000 3050 -3 340 -5 3000 55 60 10 110 40 -2 650 4200 -1 5 -1
5855055 82184 200 202 2 650 -5 80 157000 -5 -10 51 600 2 18900 20 90700 1700 -3 135 -5 550 25 95 9 25 9 -2 270 -500 2 -5 -1
5855056 82184 202 204 -1 77 -5 15 167000 -5 15 23 750 2 18200 30 92600 1750 -3 120 -5 185 25 40 11 35 9 -2 260 -500 -1 -5 -1

Standard CS15-
5855057 82184 0.4% Ni -1 55 5 10 4600 -5 -10 115 850 1000 55200 250 196000 1000 40 410 5 3200 105 30 12 850 33 3 210 5700
5855058 82184 204 205 2 145 -5 35 161000 -5 20 31 550 3 19700 75 97000 1850 -3 185 -5 360 25 75 12 40 10 -2 460 550 -1 -5 1
5855059 82184 205.3 206 1 330 -5 20 56200 -5 -10 160 1600 120 76900 120 137000 2100 -3 340 -5 2850 70 135 11 75 17 -2 500 4100 -1 -5 -1
5855060 82184 206 207 -1 5<50 -5 20 68600 -5 10 185 1150 7 55600 190 126000 2050 -3 480 -5 8150 60 195 14 65 14 -2 370 2150 38 -5 6
5655061 82184 207 208 -1 3950 -5 25 58100 -5 15 160 1500 6 67700 175 150000 2200 -3 350 -5 4800 100 50 11 90 15 -2 230 2500 28 -5 6
5655062 82184 208 209 -1 490 -5 20 70900 -5 10 69 2250 3 54600 145 124000 1900 -3 260 -5 1250 70 25 12 70 16 -2 195 1200 3 -5 3
5655063 82184 209 210 -1 220 -5 ·5 105000 -5 15 20 550 -2 65300 145 55000 23100 -3 150 -5 260 15 110 32 90 30 5 1250 1300 -1 -5 2
5855064 82164 210 211 -1 63 5 10 148000 -5 20 33 600 -2 31300 330 90400 3500 -3 550 -5 390 25 35 25 115 37 2 260 -500 1 -5 1
5855065 82184 211.4 212 -1 30 250 -5 77500 -5 15 70 550 -2 77600 9650 52000 5350 -3 5150 5 410 430 70 125 7650 200 24 550 -500 1 -5 5
5855066 82184 212 214 -1 -3 330 -5 87300 -5 35 28 260 -2 5<000 12900 42200 4850 -3 2450 20 185 490 10 160 7550 175 21 260 -500 -1 -5 4
5855067 82184 213.5 214 -1 -3 410 -5 95100 -5 35 21 130 -2 31200 11500 39500 4150 -3 4950 45 115 1150 30 200 8400 140 25 200 -500 -1 -5 3
5855068 82184 214 216 ·1 95 3BO -5 110000 -5 70 21 170 -2 35100 16400 30500 5800 -3 3400 35 155 700 55 195 6050 130 27 650 750 -1 -5 2

Standard CS27 .
5855069 82184 0.255% Nl -1 800 5 15 1200 -5 15 93 410 52 28300 60 206000 330 -3 260 5 2300 55 5 3 280 15 -2 40 2950
5855070 82184 216 218 -1 -3 380 -5 147000 -5 70 25 155 -2 25300 15500 44000 2650 -3 7900 60 185 900 25 360 6200 175 32 180 -500 -1 -5 2
5855071 62184 218 220 -1 -3 260 -5 164000 -5 70 25 160 2 24400 11500 49900 2300 -3 10700 60 160 1200 35 350 10100 190 37 210 -500 -1 -5 2
5855072 82184 220 222 -1 -3 270 ·5 158000 -5 55 23 145 -2 22600 9500 51000 2150 -3 13700 10 155 650 30 440 10700 240 29 430 -500 -1 -5 2
5855073 82184 222 224 -1 -3 360 -5 134000 -5 50 21 125 -2 20300 10300 40200 2050 -3 11400 25 135 1550 30 410 13500 250 27 500 -500 -1 -5 1
5855074 82184 22' 226 -1 -3 500 -5 149000 -5 55 23 190 -2 21600 12900 48900 2150 -3 11300 25 160 1250 20 370 13400 220 31 250 -500 -1 -5 2
5855075 82184 225.7 226 -1 -3 290 -5 114000 -5 40 57 450 -2 50800 4700 81100 3950 -3 4050 15 480 600 10 190 6350 140 25 460 600 -1 -5 -1
5855076 82184 228 227 -1 8 5 5 155000 -5 '0 26 650 -2 19900 200 94000 2400 -3 380 -5 200 85 10 17 300 32 9 190 -500 -1 -5 -1
5855077 62184 226.8 228 -1 -3 600 -5 137000 -5 B5 23 230 -2 22600 11100 43100 2350 -3 8350 20 185 1100 20 260 12200 200 27 380 -500 -1 5 5
5855076 82184 228 230 -1 12 3100 -5 82400 -5 15 33 120 2 29000 19000 35300 1550 -3 13900 40 145 1100 15 300 15100 195 37 87 -500 -1 -5 -1
5855079 82184 230 232 -1 -3 2850 -5 82900 -5 95 30 110 3 35100 22100 37700 1850 -3 13600 45 105 1400 16 340 15000 195 42 120 -500 -1 -5 1
5855080 82184 232 234 -1 -3 3700 -5 64000 -5 70 38 B7 4 45200 34600 42100 3150 -3 4500 35 120 1350 20 250 11600 165 35 195 -500 -1 -5 2
5855081 82184 234 236 -1 8 2500 -5 91000 -5 90 42 93 3 45600 21400 43200 3100 -3 5950 35 110 1300 65 310 12700 170 38 230 -500 -1 -5 2
5855082 82184 236 238 -1 -3 1300 -5 96000 -5 95 48 68 3 50800 21500 48900 4550 -3 1700 35 91 1150 35 240 11700 145 37 260 -500 -1 -5 1
5855083 82184 23B 240 -1 -3 380 -5 99400 -5 40 85 74 11 56100 7300 63600 5350 -3 1100 30 270 1100 50 105 9400 120 30 750 600 -1 -5 2
5855064 82184 240 242 -1 -3 430 -5 121000 -5 65 74 87 3 45900 9200 64600 4100 -3 3000 35 165 1300 25 200 11600 145 42 280 -500 -1 -5 1
5855085 82184 242 244 -1 4 440 -5 122000 -5 65 59 69 11 34700 7200 44400 2550 -3 2350 30 130 1100 20 270 11200 150 38 155 -500 -1 -5 -1
5855086 82184 244 246 -1 -3 1400 -5 108000 -5 65 69 58 4 44400 15600 62200 2600 -3 4700 35 110 1150 25 180 12500 180 40 270 -500 -1 -5 -1
5855087 B2184 248 247 -1 4 2100 -5 99600 -5 230 55 56 4 36600 17800 41700 2000 -3 3900 35 67 1600 25 230 11200 140 33 145 -500 -1 -5 -1
585508B 82184 246.9 248 4 290 2750 -5 B2800 5 95 270 165 1050 55200 21600 39100 1900 14 10000 45 220 1500 350 410 17100 220 41 2100 9200 2 -5 2

Standard CS26 -
5855089 82184 1.0%Ni -1 2700 10 20 9550 -5 15 300 490 120 31000 160 220000 1100 8 1400 5 10000 75 35 27 270 18 -2 100 9550
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5855090 82164 2<8 2'9 6 450 1400 -5 82400 10 65 280 115 2950 39200 15000 32600 17SO '" 13900 '0 185 1400 290 350 15500 200 32 23SO 56SO 1 -5 2
5855091 82184 248.9 250 -1 125 SOO -5 124000 -5 125 98 77 35 51000 91SO 56100 32SO , 39SO '0 140 1400 SO 210 15200 185 " 'SO 550 -1 -5 -1
5855092 82184 250 252 -1 8 36SO -5 61500 -5 SO 28 6' 3 210CHl 31800 27500 11 SO 12 1().400 20 52 800 15 350 7500 135 26 170 -500 -1 -5 2
5855093 82164 252 253 -1 230 2700 -5 70900 -5 95 165 115 59 31400 30800 32800 950 16 12800 '5 2SO 1600 30 390 14500 185 38 110 -500 -1 5 2
5855094 82164 252.5 254 5 '20 600 -5 67300 -5 100 300 110 2900 37400 9700 2'500 800 4 16100 35 165 1500 155 350 12900 175 32 950 10300 2 -5 3
5855095 82184 254 256 -1 34 900 -5 75100 -5 105 " 120 33 25900 14900 32700 800 4 22000 45 82 14SO 20 410 16400 210 38 65 -500 -1 -5 1
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SUMMARY

Twelve samples of drill core (5473308-5473319) from the Zeehan district in
western Tasmania were submitted for petrographic observation and
interpretation. From these samples, 6 thin sections and 6 polished thin
sections were prepared. Offcuts from three samples (5473308-10) were
treated with hydrofluoric acid and sodium cobaltinitrite to check for the
presence of K-feldspar.

Summary descriptions of each of the samples are listed below:

547330815 ZA1 33.8 m:
Summary: Metamorphosed conglomeratic rock containing rounded to subangular
heterolithic fragments of ?felsic to mafic volcanic material and pelitic to psammopelitic
low grade metasedimentary material in a fine grained matrix. The fragments have been
variably recrystallised to fine to medium grained assemblages of albite + amphibole, with
minor biotite/phlogopite, K-feldspar, sericite and titanite/leucoxene, whereas the matrix
is now amphibole-rich.

547330915 ZA1 63.6 ro:
Summary: Metamorphosed and metasomatised, strongly folded and fractured
quartzofeldspathic siltstone/argillite. The rock assemblage of quartz and K-feldspar, with
minor amphibole, clinopyroxene, chlorite, prehnite and zoisite has been cut by numerous
veins and patches which range in composition from amphibole-rich to K-feldspar-rich,
with generally minor clinopyroxene, prehnite, chlorite and traces of pyrrhotite and pyrite.

547331015 ZA1 73.5 m:
Summary: Metamorphosed dominantly psammitic rock, probably with an original rather
mafic provenance. The rock has been recrystallised, probably to a plagioclase-amphibole (­
FeTi oxide) assemblage, then metasomatically altered with strong development of fine
grained phlogopite/biotite, K-feldspar and minor sericite. Several veins containing
phlogopite/biotite (-sericite-amphibole) cut the sample.

5473311 IS ZA1 82.0 m:

Summary: Metamorphosed laminated sedimentary rock, possibly originally a siltstone
with a mafic provenance (± dolomite). The rock was deformed and recrystallised, probably
to a foliated amphibole-feldspar assemblage, but was subsequently metasomatically
altered with replacement of feldspar by fine grained muscovite/sericite, chlorite and minor
phlogopite and K-feldspar. Several amphibole-rich veins occur in the rock.

5473312 IS ZA1 92.2 m:
Summary: Metamorphosed ultramafic rock which may have previously undergone strong
metasomatic alteration (e.g. rodingitic or "blackwall" type alteration). The rock has
recrystallised to a banded olivine-clinopyroxene-rich assemblage, with subordinate
amounts of magnetite, garnet and carbonate; relict chromite is sparsely disseminated
throughout. The rock contains a little marcasite ± pyrite (mainly in late stage carbonate
veins and patches and probably representing the retrogressive breakdown of former
pyrrhotite) as well as traces of niccolite and ?gersdorffite as inclusions in garnet.

547331315 ZA1 96.65 ro:
Summary: Serpentinite derived from the alteration of a previously metamorphosed
ultramafic rock dominated by olivine, but also containing amphibole. The rock has been
completely serpentinised, leaving only relict textures and a little disseminated relict
chromite. Small amounts of sulphides are irregularly disseminated; pentlandite may have
originally dominated, but it has been mainly altered to pyrite + magnetite during
serpentinisation.
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5473314 IS ZAI 113.8 m:
Summary: Metamorphosed ultramafic rock dominated by granular to bladed olivine, but
containing minor clinopyroxene, relict igneous chromite, magnetite, antigorite and
disseminations of sulphides. The latter are dominated by millerite, but include a little
pyrite and pentlandite, and are generally accompanied by magnetite.

5473315 IS ZAI 128.5 m:
Summary: Metamorphosed ultramafic rock composed dominantly of fine to medium grained
acicular antigorite and granular magnetite. There is a trace of relict chromite enclosed in
magnetite and the rock is cut by a few thin carbonate veins containing traces of pyrite.

5473316 IS ZAI 141.2 m:
Summary: Serpentinised metamorphosed ultramafic rock, perhaps originally of peridotitic
or dunilic composition. The rock contained a metamorphic assemblage of olivine and
amphibole (e.g. anthophyllite), with relict chromite, but has been completely
serpenlinised to give a pseudomorphic assemblage of lizardite and minor magnetite. There
is a trace of sulphide (?pentlandile) and thin, late-stage carbonate veins.

5473317 IS ZAI 170,4 m:
Summary: Serpentinised ultramafic rock, perhaps originally of dunite or olivine-rich
peridotite composition. The rock contains relict textures after formerly abundant olivine
and retains a few grains of relict chromite. Complete serpentinisation has occurred with
formation of a lizardite-dominated assemblage, with minor magnetite, but there has been
local formation of antigorite-rich replacive patches. A few grains of ?pentlandite are
sparsely scattered in the sample.

5473318 IS ZAI 247.7 m:
Summary: Serpentinised ultramafic rock, perhaps originally of dunite or olivine-rich
peridotite composition, with abundant aggregates dominated by pyrite + magnetite +
subordinate millerite. The original ultramafic may have been metamorphosed to give an
olivine-amphibole assemblage and was then serpentinised to yield lizardite (-magnetite).
Sulphide aggregates rich in pentlandite and pyrrhotite may have been present in the
serpentinite, but have been altered to pyrite + magnetite ± millerite, probably attending
the emplacement of carbonate-quartz-magnetite veining.

5473319 IS ZAI 284.0 m:
Summary: Serpentinised ultramafic rock, perhaps originally of dunitic composition, with a
few aggregates of relict chromite showing alteralion to magnetite as well as scattered
masses of magnetite + pyrite. Clots of flaky chlorite are commonly found with the
magnetite-rich patches. The original ultramafic may have been metamorphosed prior to
serpentinisalion and contained granular olivine and a little amphibole.

The sample suite is comprised of four metamorphosed and variably
metasomatically altered sedimentary rocks from the upper part of drill
hole ZA1 (samples 5473308-11) and eight ultramafic rocks from the deeper
part of the drill hole (5473312-9). The relationship between these two
groups of rocks is not discernable from the samples available (e.g. the
ultramafic suite could be intrusive into the sedimentary rocks, or it could
have a tectonic contact).

The sedimentary rocks include a conglomerate, a psammite and two
siltstone/argillites. There is some evidence, at least in the coarser grained
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samples, that the sediments had a rather mafic igneous provenance. The
ultramafic rocks have relict textures and interpreted compositions
indicating that they originated as dunitic or olivine-rich peridotitic
igneous rocks. Most contain relict chromite and therefore cannot be the
products of metamorphism or metasomatism of a sedimentary rock such
as an impure dolomite or dolomitic limestone. It is possible that some of
the ultramafic rocks could have originally been of cumulate origin, but
diagnostic relict textures are not well preserved.

It is interpreted that all rocks of the suite have been metamorphosed and
that several show the effects of penetrative deformation. The sedimentary
rocks have recrystallised to assemblages rich in plagioclase and amphibole
(5473308, -10, -11) or to quartz + K-feldspar + calc-silicates (5473309). The
former three samples also show the effects of imposed K (-Ca)
metasomatism, with replacement of the prior metamorphic assemblages
by biotite/phlogopite, muscovite/sericite, K-feldspar, amphibole, prehnite,
etc. The primary ultramafic rocks have also been thoroughly recrystallised,
commonly to granular olivine-rich assemblages, but a few samples appear
to have generated metamorphic amphibole, perhaps anthophyllite (e.g. in
5473313, -16, -18) and clinopyroxene (5473312, -14). The latter two samples
retain their metamorphic assemblage of olivine ± clinopyroxene. Sample
5473312 contains an unusual metamorphic assemblage dominated by
olivine, clinopyroxene and garnet and could reflect the product of
metasomatic alteration of the ultramafic rock (e.g. "blackwall" or rodingitic
alteration) before metamorphism. From metamorphic assemblages in the
sedimentary and ultramafic rocks, it is likely that the sample suite was
metamorphosed to hornblende hornfels facies. The implication of contact
metamorphism, rather than regional metamorphism, is because the
metamorphic assemblages tend to have randomly-oriented grain growth
which overprints earlier foliation in some samples (e.g. 5473309, -11, -12).

Except for samples 5473312 and 5473314, the metamorphosed ultramafic
rocks have been completely serpentinised to form serpentine + minor
magnetite. Serpentinisation has occurred after the metamorphic peak. The
dominant serpentine mineral appears to be lizardite, but antigorite has
been formed in 5473314, -15 and -17. Most magnetite has probably formed
simply as a result of serpentinisation (replacement of olivine mainly), but
relict chromite has also been variably replaced by magnetite. However, a
few samples (e.g. 5473315) contain abundant magnetite, far in excess of the
amount normally formed by serpentinisation, and this could reflect
metasomatic addition of Fe to the rocks under rather oxidising conditions.

Several of the ultramafic rocks contain trace to significant amounts of
sulphide and related minerals. In 5473312, which retains a rather high
grade metamorphic mineral assemblage, there are traces of niccolite and
?gersdorffite and pyrite/marcasite after ?pyrrhotite. Several other samples
contain pyrite aggregates, in places accompanied by magnetite and
millerite (e.g. in 5473314, -18). The amount of millerite in the latter two
samples is implicit that Ni grades could be as high as 0.5-1%. In most
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ultramafic rocks, it is possible that they contained traces of disseminated
pentlandite and pyrrhotite at an early stage in their evolution (e.g.
magmatic sulphides). Metamorphism could have modified these
sulphides, but it is more likely that alteration to pyrite + magnetite ±
millerite occurred during serpentinisation, and probably at a late stage in
serpentinisation, as a result of increasing oxygen fugacity. The sulphide­
bearing aggregates are locally associated with apparent metasomatic
patches and veins containing phases such as carbonate, quartz, chlorite and
magnetite.
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5473308 IS ZAl 33.8 m:
Summary: Metamorphosed conglomeratic rock containing rounded to subangular
heterolithic fragments of ?felsic to mafic volcanic material and pelitic to psaromopelitic
low grade metasedimentary material in a fine grained matrix. The fragments have been
variably recrystallised to fine to medium grained assemblages of albite + amphibole. with
minor biotite/phlogopite, K-feldspar, sericite and titanite/leucoxene, whereas the matrix
is now amphibole-rich.

Handspecimen: Drill core is composed of a fragmental rock, probably a type of
conglomerate, with pale greenish to creamy coloured heterolithic fragments including some
with vague relict fine to medium grained igneous textures and some which are evidently
fine grained sedimentary in character. The fragments are rounded to subangular and are up
to 12 rom across. They are set in a fine grained, greyish-green matrix; comprising about 30
volume % of the sample and probably composed of amphibole and/or chlorite. The sample
is essentially non-magnetic and staining of the section offcut with sodium cobaltinitrite
indicated that there was a little K-feldspar in some of the fragments.

Thin Section:
a) Primary mineralogy and textures: In thin section, the rock has a relict fragmental texture
although there has been considerable recrystallisation, especially of the matrix.
Fragments are rounded to subangular in outline and up to 8 rom across. The majority retain
poorly to quite well preserved relict igneous textures, although it is clear that several
fragments are composed of foliated, fine grained low grade metasedimentary rocks,
probably pelitic to psammopelitic in composition. The fragments with relict igneous
textures appear to range from rather feldspathic compositions through to mafic (maybe a
range from andesite/dacite to basalt/dolerite) and retain indications of inequigranular
intergrown textures (especially in mafic rocks), plus weakly porphyritic and possibly flow­
banded textures. This former igneous fragments appear to have been composed dominantly
of plagioclase, with a little K-feldspar in some and ferromagnesian phases (e.g.
clinopyroxene and FeTi oxide) in the more mafic materials. All fragments are set in an
originally fine grained matrix, but the latter has been entirely recrystallised and no
primary textures or minerals are preserved.

b) Alteration and structure: Alleration of fragments in the rock has been strong and the
matrix totally recrystallised. Several fragments have been veined by matrix amphibole.
Fragments with relict igneous textures have been pseudomorphically replaced by fine to
medium grained aggregates of albitic plagioclase, subordinate pale green amphibole
(?actinoJite) and local minor biotite/phlogopite, K-feldspar, sericite and
titanite/leucoxene. Metasedimentary fragments have recrystallised to fine grained
aggregates of biotite/phlogopite, amphibole, plagioclase, ?quartz and trace leucoxene.
Matrix material is now dominated by inequigranular, fine to medium grained prismatic to
acicular pale green amphibole (?actinolile), with minor interstitial plagioclase,
biotite/phlogopite and traces of quartz and titanite/leucoxene. The rock has been slightly
weathered and weak goethite staining is patchily and pervasively developed.

c) Mineragraphy and paragenesis: No sulphide minerals have been recognised in the
sample.

Mineral Mode: Approximate modal proportions are: amphibole 50%, albite 40%,
biotite/phlogopite 5%, sericite and K-feldspar each 2% and traces of quartz,
titanite/leucoxene and goethite.

Interpretation and Comments: The sample contains rounded to subangular heterolithic
fragments in a recrystallised matrix. The fragments include a range of relatively felsic
through to mafic igneous rocks (possibly volcanics), plus low grade pelitic to psaromopelitic
metasediments. The rounding of fragments and the diversity of rock types is supportive of a
sedimentary clastic origin for the sample, i.e. it is interpreted to have originally been a
heterolithic conglomerate. The fragments and matrix have been altered and recrystallised,
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although these effects may have been solely due to imposed metamorphism. Rock
fragments have partly retained relict textures, but have recrystallised to assemblages of
albite + amphibole with minor biotite/phlogopite, sericite and K-feldspar and the matrix
is now amphibole-rich. The matrix composition implies that it is CaMgFe-rich; it could
originally have been dominated by mafic detritus or have been dolomitic in character.
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5473309 TS ZAI 63.6 ro:
Summary: Metamorphosed and metasomatised, strongly folded and fractured
quartzofeldspathic siltstone/argillite. The rock assemblage of quartz and K-feldspar, with
minor amphibole, clinopyroxene, chlorite, prehnite and zoisite has been cut by numerous
veins and patches which range in composition from amphibole-rich to K-feldspar-rich,
with generally minor clinopyroxene, prehnite, chlorite and traces of pyrrhotite and pyrite.

Handspecimen: Drill core is composed of a fine grained, dark grey, strongly fractured and
folded metasediment, possibly a type of siltstone/argillite. It appears to be mainly
composed of quartz and feldspar, with abundant K-feldspar being indicated by sodium
cobaltinitrite staining of the section offcut. The rock contains a few irregular veins and
patches of grey-green amphibole up to several millimetres across and is essentially non­
magnetic.

Thin Section:
a) Primary mineralogy and textures: In thin section, there is litlle indication of relict
texture. The rock is a strongly fractured, veined and folded, fine grained quartzofeldspathic
type. It has a weak to moderate foliation and a vague layering. Slight differences in
grainsize across layers (which are up to 2 mm thick) may reflect original bedding. The rock
is composed mainly of fine grained recrystallised quartz and K-feldspar (typical grainsize
<0.05 rom), with foliation defined by disseminations and elongate aggregates of fine
grained leucoxene and aggregates of metasomatic minerals.

b) Alteration and structure: The rock has been strongly recrystallised and metasomatically
altered. The main assemblage of fine grained granular quartz and K-feldspar is
accompanied by irregularly distributed porphyroblastic aggregates, generally 0.1-1 mm
across, of pale green amphibole (actinolite, or possibly magnesiohornblende),
clinopyroxene, chlorite, zoisite, prehnite and traces of carbonate. Numerous anastomosing
(folded) veins and irregular metasomatic patches up to several millimetres across in the
rock and are composed dominantly of fine to medium grained prismatic amphibole and/or
granular K-feldspar, commonly with minor chlorite, clinopyroxene, prehnite and traces of
sulphides. There are uncommon late stage, sub-planar cross-cutting veins of prehnite up to
0.2 mm wide. The rock has been initially deformed with the development of the foliation,
then has been subsequently microfolded and fractured. The foliation has been folded and
contains numerous anastomosing to sub-planar shear fractures, defined by planar
concentrations of leucoxene and of metasomatic minerals. The sample is slighlly affected by
weathering, with traces of brown ?nontronitic clay being found in amphibole (-sulphide)
patches.

c) Mineragraphy and paragenesis: The sample contains a few aggregates and sparse
disseminations of pyrrhotite and pyrite, forming grains up to 0.1 mm across. moslly
associated with the amphibole-rich and K-feldspar-amphibole-rich patches.

Mineral Mode: Approximate modal proportions are: K-feldspar 40%, quartz 30%,
amphibole 15%, clinopyroxene 5%, chlorite 4%, prehnite and leucoxene each 2%, zoisite 1%
and traces of carbonate, pyrrhotite, pyrite and ?nontronite.

Interpretation and Comments: The sample may have originally been a fine grained
quartzofeldspathic siltstone/argillite, perhaps containing minor dolomitic carbonate. It
was metamorphosed to medium grade and strongly deformed. It is likely that at least two
generations of folding occurred, with second stage microfolding being accompanied by shear
fracturing. It is interpreted that there was syn-tectonic metasomatic introduction of K, Ca.
Mg and trace S into the rock, resulting in development of vein-controlled and disseminated
patches of amphibole, K-feldspar, chlorite, clinopyroxene, prehnite, zoisite and traces of
pyrrhotite and pyrite. The sample bears little resemblance to sample 5473308, except that
it has undergone a similar style of metamorphism and has experienced strong amphibole
development.
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5473310 IS ZAI 73,5 ro:
Summary: Metamorphosed dominantly psammitic rock, probably with an original rather
mafic provenance. The rock has been recrystallised, probably to a plagioclase-amphibole (­
FeTi oxide) assemblage, then metasomatically altered with strong development of fine
grained phlogopite/biotite, K-feldspar and minor sericite. Several veins containing
phlogopite/biotite (-sericite-amphibole) cut the sample.

Handspedmen: Drill core is composed of a fine to medium grained, dark grey rock, possibly
a metamorphosed psamroopelite/psammite. Apparent weak bedding is present with
slightly finer and coarser grainsizes being discernable. The rock may be rich in fine grained
biotite, but also evidently contains abundant K-feldspar, as indicated by sodium
cobaltinitrite staining of the section offcut. A few thin fractures cut the sample and these
contain veins of greenish ?amphibole. The rock is essentially non-magnetic.

Thin Sectjon:
a) Primary mineralogy and textures: In thin section, the rock retains a vague relict clastic
texture but it has been strongly recrystallised. It is likely that the original rock was a
weakly bedded psammite/psarnmopelite, with constituent components from a rather mafic
source region. The dominant, fine to medium grained (0.2-0.5 rom) portion of the sample may
have been psammitic and rich in plagioclase and a ferromagnesian component (e.g.
clinopyroxene and/or amphibole), along with accessory FeTi oxide (probably ilmenite) and
traces of apatite and quartz. There is a sharp change to a much fine grained rock type
towards one end of the section. The latter retains a weak relict foliation, but no other relict
textures or primary minerals.

b) Alteration and structure: The rock has been strongly recrystallised, metasomatically
altered and locally veined. The original metamorphic mineral assemblage of plagioclase,
amphibole and accessory FeTi oxide has been partly changed with only the FeTi oxide
remaining largely unaffected. Plagioclase has been replaced by fine grained K-feldspar,
albite and minor sericite, orange-brown phlogopite/biotite and local green amphibole
(actinolite or hornblende). The former ferromagnesian component may have origianlly been
altered to amphibole, but subsequently it has been strong replaced by fine grained
phlogopite/biotite, with variable amounts of amphibole and minor disseminated titanite.
In places, amphibole is quite abundant in the sample, whereas in other parts of the section,
the assemblage is dominated by phlogopite/biotite, K-feldspar, sericite and minor
titanite. This latter assemblage is typical of the alteration of the finer grained rock in the
section. Several sub-planar veins up to 1 rom wide cut the sample. Most are dominated by
fine grained phlogopite/biotite, with minor seridte, but in places, there are fine to medium
grained aggregates of green amphibole and traces of quartz. The rock also contains a few
thin late stage veins of prehnite up to 0.1 rom wide.

c) Mineragraphy and paragenesis: No sulphide minerals have been recognised in the
sample.

Mineral Mode: Approximate modal proportions are: K-feldspar 35%, phlogopite/biotite
30%, albitised plagioclase 20%, amphibole 7%, sericite 5%, FeTi oxide and titanite each
1% and traces of quartz, apatite and prehnite.

Interpretation and Comments: The rock is interpreted to have been a psammitic sediment,
with possible interbeds of psarnmopelite. It is considered to have had a rather mafic source
region (e.g. basaltic), resulting in the sediment being composed of a clastic assemblage
dominated by plagioclase and a ferromagnesian phase. The rock was metamorphosed to
medium grade, resulting in recrystallisation and formation of a plagioclase-amphibole (­
FeTi oxide) assemblage. A metasomatic overprint followed, with strong replacement of the
rock by fine grained phlogopite/bioite and K-feldspar, with minor sericite. Fracturing
occurred, with emplacement of veins containing phlogopite/biotite, with minor sericite and
amphibole.
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5473311 IS ZAI 82.0 m:
Summary: Metamorphosed laminated sedimentary rock, possibly originally a siltstone
with a mafic provenance (± dolomite). The rock was deformed and recrystallised, probably
to a foliated amphibole-feldspar assemblage, but was subsequently metasomatically
altered with replacement of feldspar by fine grained muscovite/sericite, chlorite and minor
phlogopite and K-feldspar. Several amphibole-rich veins occur in the rock.

Handspecimen: Drill core is composed of a dark grey-green, fine to medium grained,
layered rock, with layering approximately normal to the core axis. Individual layers range
from <1 mm to about 5 rom in thickness. The rock appears to be rich in amphibole and may
also contain quartz or feldspar. Layering is defined by differing mineral proportions and
could represent former sedimentary bedding. The sample is locally weakly magnetic (i.e.
cerlain layers are magnetic).

Thin Section:
a) Primary mineralogy and textures: In thin section, layering is apparent on a scale of 0.5-5
mm. Layers are compositionally differenl and this is interpreted to reflect original
sedimentary bedding. A few layers contain vague relict textures after detrital components,
especially former feldspar grains. However, the rock has been thoroughly recrystallised
and no primary minerals are retained.

b) Alteration and structure: The rock has been totally recrystallised and mineralogically
reconstiluted. Grainsize is generally fine grained «0.3 mm), although amphibole grains
may be a little larger. Individual layers have differing alteration mineral assemblages
and include amphibole-rich, amphibole-ehlorite-rich (commonly with a little phlogopite)
and muscovite/ sericite-amphibole-rich. Amphibole is pale green, fine to medium grained
and forms masses comprising prismatic to acicular crystals. The mineral may be actinolite or
magnesio-hornblende. Chlorite is very pale green to colourless and phlogopite has a pale
orange-brown colour. Traces of disseminated titanite occur in all layer types, whereas traces
of fine grained magnetite, epidote and K-feldspar tend to be present in the
muscovite/sericite-amphibole layers. The original rock has been quite strongly deformed,
with development of a moderate foliation mainly defined by preferred orientation of
amphibole grains. This foliation is approximately layer-parallel. A weak crenulation is
apparenlly causing flexuring of the foliation and the incipient crenulation cleavage is
approximately normal to the foliation. In the layers which retain relict clastic texture, the
likely former feldspar component has been totally replaced, moslly by fine grained
muscovite/sericite. Other layers may have originally been richer in ferromagnesian
components (± dolomite). A few veins cut the rock. The more common type may have formed
early and is dominated by fine to medium grained amphibole which is somewhat foliated.
A late-stage type is represented by a thin vein containing K-feldspar.

c) Mineragraphy and paragenesis: No sulphides have been recognised in the sample.

Mineral Mode: Approximate modal proportions are: amphibole 55%, muscovite/sericite
30%, chlorite 12%, phlogopite and K-feldspar each 1% and traces of epidote, titanite and
magnetite.

Interpretation and Co=ents: The relict compositional layering and vague preservation of
relict clastic texture in some layers is interpreted to indicate that the rock was originally a
laminated sediment, probably a siltstone. It could have been derived from a rather mafic
source region, although a dolomitic componenl is also plausible. The rock was
metamorphosed to medium grade and deformed, with development of a foliation and weak
crenulation. The rock was totally recrystallised, perhaps initially to an amphibole­
feldspar assemblage, but this was subsequenlly metasomaticallY altered with replacement
of feldspar by muscovite/sericite, chlorite and minor phlogopite and K-feldspar. The
alteration is indicative of K-metasomatism of a rock which was rather rich in CaMg (-Fe).
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428106
54733llIS ZAl 92.2m:
SummaQ': Metamorphosed ultramafic rock which may have previously undergone strong
metasomatic alteration (e.g. rodingitic or "blackwall" type alteration). The rock has
recrystallised to a banded olivine-clinopyroxene-rich assemblage, with subordinate
amounts of magnetite, garnet and carbonate; relict chromite is sparsely disseminated
throughout. The rock contains a little marcasite ± pyrite (mainly in late stage carbonate
veins and patches and probably representing the retrogressive breakdown of former
pyrrhotite) as well as traces of niccolite and ?gersdorffite as inclusions in garnet.

HandsPedmen: Drill core is composed of a crudely banded fine to medium grained rock with
diffuse pale greenish-grey bands up to 1-2 em wide interspersed with darker greyfblack
bands. In places, there are scatlered grains of a yellow-green ?calc-silicate mineral up to 4
nun across. The darker bands are rich in magnetite and parts of the sample are strongly
magnetic. The rock contains a traces of disseminated and fracture-controlled fine grained
sulphide (?pyrite).

Thin Section:
a) Primary mineralogy and textures: In the section, it is clear that the rock is very strongly
recrystallised and that the crude banding has been overprinted by the effects of
recrystallisation. New metamorphic grain growth has random orientation and is developed
across the prior banding, which is approximately normal to the core axis. No definitive
relict textures are apparent in the sample and the only relict mineral is chromite, occurring
as sparsely distributed, sub-rounded fractured grains up to 0.4 rom across, commonly partly
replaced by magnetite. Chromite is deep red-brown in colour, indicative of a high Cr
content. All other components of the rock have been recrystallised into a fine to medium
grained assemblage dominated by olivine and granular to prismatic colourless
clinopyroxene (probably diopside), with subordinate amounts of magnetite, garnet. and
carbonate. Some bands are rich in fine granular olivine and clinopyroxene, others in coarser
prismatic olivine and clinopyroxene, or in magnetite or in garnet.

b) Alteration and structure: The rock has been almost totally reconstituted by alteration
and metamorphism and only chromite remains as a relict phase. The assemblage is
dominated by granular to prismatic olivine and clinopyroxene, with much having a
grainsize of <0.1 mm, but with some of the prismatic grains being up to 1 mm in length.
Granular fine grained magnetite occurs throughout the sample, as inclusions in
clinopyroxene and other silicates, and as a replacement of chrornite. It forms up to 25 volume
% of some bands. Pale yellow-brown garnet, probably of andradite-grossular composition, is
irregularly distributed in the rock, commonly as interstitial patches, with carbonate.
However, one part of the section contains large zoned garnets up to 4 mm across, enclosed in
carbonate and containing inclusions of clinopyroxene, magnetite and rare chromite, niccolite
and ?gersdorffite. Fine to medium grained carbonate (probably magnesite or dolomite)
occurs interstitially to silicates and magnetite. In places it is a retrograde phase, replacing
gamet, in association with minor sulphides and green chlorite, and occurring as cross-eutting
late-stage veins up to 0.3 rom wide, commonly containing patches of sulphides.

c) Mineragraphy and paragenesis: The rock contains scaltered grains of relict chromite,
partly replaced by magnetite. The latter mineral is disseminated irregularly throughout
the sample and is quite abundant in some bands. Larger garnet grains contain scattered
inclusions of niccolite (NiAs) and ?gersdorffite (NiAsS) up to 50 Jlm across and there are
scattered masses of marcasite ± pyrite up to 0.5 mm across occurring interstitially to
silicates and magnetite! commonly in association with carbonate. Late-stage carbonate
veins also contain small masses of marcasite ± pyrite. It is probable that original
pyrrhotite in the rock was replaced by marcasite ± pyrite.

Mineral Mode: Approximate modal proportions are: olivine 40%, clinopyroxene 35%,
magnetite 7"k, olivine, gamet and carbonate each 5%, chromite and marcasite each 1% and
traces of chlorite, niccolite, ?gersdorffite and pyrite.
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Interpretation and Comments: The rock is interpreted to be a metamorphosed, altered
ultramafic igneous rock, now being a type of ultramafic hornfels. It was clearly of igneous
origin, due to the presence of relict chromite. The rock was definitely not formed by the
replacement of a limestone or dolomite. It is likely that the original ultramafic, such as
peridotite, underwent deformation to develop a tectonic banding, perhaps at the same time
as it was undergoing serpentinisation and metasomatic addition of Ca. Due to the present
mineralogical constitution of the rock (I.e. rich in olivine and clinopyroxene), the sample
cannot simply be the product of isochemical metamorphism of peridotite/serpentinite. It
must have been enriched in Ca and this could have occurred in a reaction zone environment
at the contact between the ultramafic rock and country rocks (I.e. a rodingitic or
"blackwall" type of alteration). The rock was subsequently metamorphosed to medium
grade, resulting in a new assemblage dominated by olivine and clinopyroxene, but with
minor magnetite, garnet and carbonate. ft is likely that traces of sulphides could have been
in the original altered ultramafic and these were reconstituted into sparse disseminations
of pyrrhotite, niccolite and ?gersdorffite during metamorphism. Later, the pyrrhotite was
retrogressively altered to marcasite ± pyrite which occur in late stage veins and patches of
carbonate.
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428108
54733131S ZA1 96.65 m:
Summary: Serpentinite derived from the alteration of a previously metamorphosed
ultramafic rock dominated by olivine, but also containing amphibole. The rock has been
completely serpentinised, leaving only relict textures and a little disseminated relict
chromite. Small amounts of sulphides are irregularly disseminated; pentlandite may have
originally dominated, but it has been mainly altered to pyrite + magnetite during
serpentinisation.

Handspecimen: Drill core is composed of a dark grey to black serpentinite. The rock retains
some relict textures after former olivine and ?pyroxene and contains a few grains of relict
chromite. Alteration to serpentine minerals appears to be complete and there is a
considerable amount of fine grained magnetite, causing the dark colour of the sample as
well as moderate to strong magnetism. A few small sub-planar veins of chrysotile cut the
rock.

Thin Section:
a) Primary mineralogy and textures: In the section, it is evident that the rock is a
serpentinite. It contains pseudomorphic textures after formerly abundant olivine and a local
prismatic phase, interpreted to have originally been an amphibole (e.g. anthophyllite).
The rock was crudely banded, with formerly finely granular (typically <0.2 rom) olivine­
rich bands up to several millimetres wide, intercalated with bands up to 3-4 rom wide
containing formerly more coarse grained olivine (up to 1 rom) and bladed amphibole prisms
up to 3 mm in length. The sample contains scattered relict grains of fractured chromite up to
0.5 mm across, some of which are formed inlo local elongate aggregates.

b) Alteration and structure: Apart from the presence of relict chromite, all other primary
minerals in the original ultramafic rock have been altered. Former olivine has been
replaced by serpentine and fine grained dusty magnetite, plus ultrafine «10 Jlm) sparsely
disseminated grains of sulphides. Former amphibole has been replaced by serpentine.
Chromite has been partly altered to ferrichromite, thence to magnetite. The rock contains a
few small aggregates of sulphides + magnetite up to 1 rom across. Most of the serpentine
mineral formed by replacement of olivine and amphibole appears to be lizardite, but in
places, there may have been some recrystallisation to form acicular masses of antigorite.
The rock has been weakly fractured, with emplacement of rare early serpentine
(?lizardite) veins, a few sub-planar chrysotiJe veins and very thin late-stage veins of
carbonate.

c) Mineragraphy and paragenesis: The rock contains scattered grains of relict chromite,
partly replaced by ferrichromite and magnetite. Irregular sulphide aggregates up to 1 rom
across, commonly with magnetite rims, are sparsely distributed and there are ultrafine
inclusions of sulphides «10 Jlm across) dispersed in the serpentine pseudomorphous after
olivine. The sulphides appear to be mostly pyrite, but the aggregates also contain small
inclusions of pentlandite. It is considered likely that the original sulphide in the
ultramafic rock was dominantly pentlandite, but that it has been mostly replaced by pyrite
+ magnetite during serpentinisation.

Mineral Mode: Approximate modal proportions are: serpentine minerals 95%, magnetite
3%, chromite (including ferrichromite) and pyrite each 1% and tiny traces of carbonate and
pentlandite.

Interpretation and Comments: The sample was originally of ultramafic igneous parentage,
probably a peridotite or dunite. It may have developed a compositionally banded texture
early, e.g. by magmatic crystallisation or by imposed tectonic processes. lt is likely that the
rock was metamorphosed to medium grade, causing complete recrystallisation of olivine
and development of bladed amphibole in certain compositional bands. The amphibole may
have been anthophyllite. Primary chromite in the ultramafic rock was partly altered to
ferrichromite during metamorphism. Subsequently the rock was completely serpentinised,
with replacement of olivine and amphibole by serpentine minerals (mainly lizardite),
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minor magnetite and traces of sulphides; chromite was further altered to magnetite. A
small amount of disseminated sulphide, possibly mainly pentlandite, was present in the
metamorphosed ultramafic rock and on serpentinisation was largely altered to pyrite +
magnetite. A few veins of cluysotile and late carbonate cut the serpentinised rock.
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428110
5473314TS ZAl 113.8 m:
Summary: Metamorphosed ultramafic rock dominated by granular to bladed olivine, but
containing minor clinopyroxene, relict igneous chromite, magnetite, antigorite and
disseminations of sulphides. The latter are dominated by millerite, but include a little
pyrite and pentlandite, and are generally accompanied by magnetite.

Handspecimen: Drill core is composed of a heterogeneous pale greenish to dark grey
coloured rock of fine to medium grainsize. It may be a type of ultramafic rock, rich in olivine
and pyroxene. It also contains a few disseminated grains of chromite up to I mm across and
the dark grey areas contain fine disseminated magnetite, causing these areas to be strongly
magnetic. A few small aggregates of brassy-coloured sulphides up to 1 mm across are
sparsely distributed.

Thin Section:
a) Primary mineralogy and textures: In the section, the rock is composed dominantly of
recrystallised olivine, which together with the presence of scattered grains of relict dark
red-brown (high-D) chromite up to 0.7 mm across, are indicative of an ultramafic igneous
parentage. From the textures, it is apparent that almost total recrystallisation has occurred
and only the fractured chromite grains remain as relicts.

b) Alteration and structure: The rock has been thoroughly recrystallised and
metamorphically reconstituted. It is now dominated by generally fine grained granular
olivine (typical grainsize 0.05-0.3 mm), but with gradations into patchy zones of bladed
olivine, with individual grains being up to 2 mm in length. In the latter zones, the rock
contains minor colourless clinopyroxene (e.g. diopside). In places there are small interstitial
masses up to 1 mm across of fine grained antigorite, in which it is common to have
aggregates of fine granular magnetite and a traces of orange-brown phlogopite and
carbonate. Granular magnetite inclusions are irregularly distributed in the granular to
bladed olivine and magnetite is also rather abundant as fracture-filling and replacement of
relict olivine grains. Several aggregates of sulphides ± magnetite are scattered throughout
the sample,being enclosed within olivine-rich areas and in contact with antigorite.

c) Mineragraphy and paragenesis: The rock contains irregularly distributed relict fractured
grains of chromite up to 0.7 mm across, partly replaced by magnetite. Disseminated fine
grained magnetite also occurs throughout the sample and there are several globular to
irregular masses of sulphides ± magnetite up to 1 mm across. The latter are dominated by
millerite (NiS), but also contain traces of pyrite and pentlandite. The sulphides appear to
be in equilibrium with magnetite.

Mineral Mode: Approximate modal proportions are: olivine 85%, clinopyroxene 5%,
magnetite 4%, antigorite 3%, chromite and millerite each 1% and traces of phlogopite,
carbonate, pyrite and pentlandite.

Interpretation and Comments: It is likely that the sample represents a medium grade
metamorphosed ultramafic rock, originally of igneous parentage. The presence of
disseminated relict mromite is indicative of an igneous source and the rock is not the
product of metamorphism of limestone or dolomite. The rock was metamorphically
reconstituted, from a dunitic or peridotitic precursor, to form an olivine-rich assemblage,
with minor clinopyroxene, magnetite, antigorite and disseminated sulphides. No
cassiterite is recognised in the sample. The sulphide aggregates are now dominated by
millerite (with minor magnetite and traces of pyrite and pentlandite). They could represent
original magmatic sulphides, subsequently modified by ?serpentinisation reactions and
metamorphism. It is estimated that the sample may contain approximately 1% Ni.
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428111
S473315TS ZA1 128,5 m:
Summary: Metamorphosed ultramafic rock composed dominantly of fine to medium grained
acicular antigorite and granular magnetite. There is a trace of relict chromite enclosed in
magnetite and the rock is cut by a few thin carbonate veins containing traces of pyrite.

Handspecimen: Drill core is composed of a massive to crudely banded serpentine-magnetite
rock, possibly a type of ultramafic rock, but enriched in magnetite. In places, there are
patches of yellow-green serpentine up to 15 rom across, but most of the sample is composed of
intergrown magnetite + serpentine, grading to relatively massive granular magnetite.
Consequently, the sample is very strongly magnetic in magnetite-rich zones.

Thin Section:
a) Primary mineralogy and textures: In the section, the sample is composed dominantly of
serpentine + magnetite, with a totally recrystallised texture, i.e. essentially no relict
textures are discernable. However, traces of deep red-brown relict chromite, forming
fractured grain aggregates up to 1 rom across, are preserved in magnetite and there are rare
pseudomorphic textures after a prismatic to ?hexagonal phase, outlined by magnetite and
infilled by serpentine. It is possible that the latter may be pseudomorphs after former
olivine grains.

b) Alteration and structure: Almost total reconstitution has occurred and only the traces of
fractured chromite remain as a relict phase. The sample is dominated by fine to medium
grained, acicular antigorite, forming sub-radiating to fibrous aggregates, in places in
serpentine-rich domains up to 15 rom across. Mostly, however, antigorite is intergrown with
disseminated to irregular semi-massive aggregates of granular magnetite. The latter forms
grains with a typical size of 0.05-0.5 mm and locally forms semi-massive elongate to
anastomosing patches up to several millimetres across. Rare cores of relict chromite are
fractured and partly replaced by magnetite. The sample contains rare patches of carbonate
(probably magnesite) up to 1 mm across, enclosed in antigorite, as well as a few late-stage
anastomosing veins of carbonate up to 0.3 rom wide. Traces of fine grained pyrite occur
sparsely in the carbonate veins.

c) Mineragraphy and paragenesis: The rock contains about 30-35 volume % of disseminated
to semi-massive magnetite, in places with relict chromite cores. Late carbonate veins
contain traces of fine grained pyrite.

Mineral Mode: Approximate modal proportions are: serpentine (antigorite) 65%, magnetite
33%, carbonate 1% and traces of chromite and pyrite.

Interpretation and Comments: It is interpreted that the original rock was of ultramafic
igneous parentage, with evidence from the preservation of relict chromite grains. The rock
was metamorphosed, but evidence is equivocal as to whether this may have occurred
directly from the original ultramafic, or following serpentinisation. The formation of the
present assemblage of antigorite + magnetite could have been in part from original igneous
minerals (e.g. mostly olivine), or from metamorphically regenerated olivine. In any case,
the present texture of the sample is of metamorphic origin. The amount of magnetite in the
sample (30-35 volume %) is inconsistent with derivation by serpentinisation of a "normal"
ultramafic rock (e.g. a peridotite or dunite). It could be implied that the rock was enriched
in Fe, perhaps during serpentinisation or metamorphism. Following development of the
antigorite + magnetite assemblage, the rock was cut by a few late carbonate veins,
containing traces of pyrite.
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428112
5473316 IS ZAl 141.2 m:
Summary: serpentinised metamorphosed ultramafic rock, perhaps originally of peridotitic
or dunitic composition. The rock contained a metamorphic assemblage of olivine and
amphibole (e.g. anthophyllite), with relict chromite, but has been completely
serpentinised to give a pseudomorphic assemblage of lizardite and minor magnetite. There
is a trace of sulphide (?penllandite) and thin, late-stage carbonate veins.

Handspecimen: Drill core is composed of a massive fine grained black serpentinite. It is
strongly magnetic due to the presence of disseminated magnetite and it also contains rare
grains of disseminated brassy-coloured sulphide up to 0.5 rom across.

Thin Section:
a) Primary mineralogy and textures: In thin section, the sample preserves a relict texture,
pseudomorphed by fine grained serpentine and minor magnetite. Textures indicate that the
rock was formerly rich in granular olivine (perhaps with a grainsize of 0.05-0.3 rom), with
a subordinate amount of prismatic/acicular amphibole. The latter originally formed
elongate to sub-radiating masses up to 4 rom across, with individual prisms being up to 2 rom
in length. The amphibole may have been anthophyllite, and, along with olivine, has been
completely serpenlinised. The rock contains a few relict grains of deep red-brown (Cr-rich)
chromite up to 0.3 rom across, in places forming small elongate aggregates. The relict
textures displayed between former olivine and amphibole are considered to most likely
represent an original metamorphic fabric.

b) Alteration and structure: The rock has been almost totally altered and only a few
disseminated grains of relict chromite are preserved. All former olivine and amphibole
have been replaced by fine grained serpentine (probably lizardite), with an outlining of
relict grain boundaries and fractures by ultrafine dusty magnetite. Relict chromite has been
partly altered 10 magnetite. Weak fracturing of the rock has occurred after serpentinisation
and the fractures are the sites of emplacement of thin, anastomosing to sub-planar veins of
carbonate.

c) Mineragraphy and paragenesis: The rock contains a few scattered relict grains of
chromite and fine dusty serpentinisation-derived magnetite. There are also a few very
sparsely disseminated grains of a brassy sulphide (?pentlandite) up to 0.5 mm across.

Mineral Mode: Approximate modal proportions are: serpentine (lizardite) 95%, magnetite
4% and traces of carbonate, chromite and ?pentlandite.

Interpretatjon and Comments: The rock is ultramafic in composition and was originally of
igneous derivation, due to the presence of relict chromite. However, the original rock
(peridotite or dunite) must have been metamorphosed to develop an olivine-dominated
granular texture, with scattered porphyroblastic masses of prismatic to acicular amphibole
(e.g. anthophyllite). This metamorphosed ultramafic assemblage was subsequently
serpentinised, leading to formation of pseudomorphic-textured lizardile and minor
magnetite. The rock contains tiny traces of disseminated sulphides (?pentlandite - perhaps
serpentinisation-derived) and a few thin late-stage carbonate veins.
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428113
54W17IS ZA1 17Q.4 ro:
Summary: Serpentinised ultramafic rock, perhaps originally of dunite or olivine-rich
peridotite composition. The rock contains relict textures after formerly abundant olivine
and retains a few grains of relict chromite. Complete serpentinisation has occurred with
formation of a lizardite-dominated assemblage, with minor magnetite, but there has been
local formation of antigorite-rich replacive patches. A few grains of ?pentlandite are
sparsely scaltered in the sample.

Handspecimen: Drill core is composed of a fine grained, speckled pale greenish and dark
grey serpentinite. It is probably composed mainly of fine grained serpentine minerals and
may preserve a vague relict texture after primary silicates (e.g. olivine). Darker zones in
the sample evidently contain fine disseminated magnetite, as the rock is strongly magnetic,
as well as a few aggregates of chromite up to 1.5 mm across. Th!'re are a few sparsely
distributed grains of a pale bronzy-coloured sulphide phase (?pentlandite) up to 1 mm
across in the rock.

Thin Section:
a) Primary mineralogy and textures: In thin section, the rock contains domains in which
there is preservation of relict texture after former granular olivine, typically in grains up to
0.5-1 rom across and with conspicuous fracturing. There is also preservation of a few
scattered grains and aggregates of deep red-brown (Cr-rich) chIomite up to 1.5 mm across.
The relict textures after originally abundant olivine indicate that the rock may have
formerly been a dunite or olivine-rich peridotite.

b) Alteration and structure: The original minerals in the ultramafic rock have been almost
entirely altered and only a little relict chromite remains. All olivine has been altered to
serpentine (probably mainly lizardite) with disseminated fine grained granular magnetite.
In places, the pseudomorphous texture defined by lizardite has been replaced by fine to
medium grained aggregates of acicular antigorite up to several millimetres across. Within
these aggregates, most magnetite seems to have been expelled 10 the margins, leading to
heterogeneous distribution of magnetite and the blotchy colour of the sample in
handspecimen. Relict chIomite has been partly to completely replaced by magnetite and
the rock contains a few isolated aggregates of a pale bronzy sulphide phase (?pentlandite)
up to 0.4 mm across.

c) Mineragraphy and paragenesis: The rock conlains a grains of relict chromite, partly to
completely replaced by magnetite. The latter mineral has also formed by the replacement
of olivine and is heterogeneous distributed throughout, with concentrations at the margins
of antigorite masses. There are a few sparsely disseminated grains of ?pentlandite in the
sample.

Mineral Mode: Approximate modal proportions are: serpentine (lizardite and antigorite)
95%, magnetite 4% and traces of chromite and ?pentlandite.

Interpretation and Comments: The original rock was a dunite or olivine-rich peridotite. It
is possible that it retains primary igneous cumulate textures, but the textures after former
granular olivine could also be interpreted as a result of metamorphism of an ultramafic rock
giving an olivine-rich metamorphic assemblage. Complete serpentinisation ensued, with
formation of a lizardite (-magnetite-trace ?pentlandite) assemblage. This appears to have
been partly overprinted by patchy development of replacive antigorite domains.
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428114
5473318 IS ZA1 247,7 m:
Summary: Serpentinised ultramafic rock, perhaps originally of dunite or olivine-rich
peridotite composition, with abundant aggregates dominated by pyrite + magnetite +
subordinate millerite, The original ultramafic may have been metamorphosed to give an
olivine-amphibole assemblage and was then serpentinised to yield Iizardite (-magnetite),
Sulphide aggregates rich in pentlandite and pyrrhotite may have been present in the
serpentinite, but have been altered to pyrite + magnetite ± millerite, probably attending
the emplacement of carbonate-quartz-magnetite veining.

Handspecimen: Drill core is composed of a relatively massive dark grey to black fine
grained serpentinite, containing scattered aggregates of bronzy-yellow sulphides up to
several millimetres across, The rock is moderately to strongly magnetic and this may be due
to disseminated magnetite as well as the presence of possible pyrrhotite. A few
anastomosing veins of pale grey carbonate cut the rock,

Thin Section:
a) Primary mineralogy and textures: In the section, a relict texture is preserved which
indicates that the rock was originally ultramafic and rich in fine to medium grained
granular olivine, with a subordinate amount of prismatic amphibole, forming grains up to 3
rom long, It is likely that the amphibole may have been anthophyllite, The relict olivine­
amphibole textures are interpreted to have developed by metamorphic recrystallisation.

b) Alteration and structure: The rock has been completely serpentinised and also
mineralised with sulphides and magnetite. No olivine or amphibole remain and they have
been pseudomorphosed by fine grained serpentine (probably Iizardite) with outlining of
grains, fractures and cleavages by ultrafine dusty magnetite, Tiny grains of carbonate are
sparsely scattered in the serpentinite. The sample contains numerous composite aggregates
up to several millimetres across, dominated by fine to medium grained pyrite and
magnetite, in places with a subordinate amount of intergrown millerite (in grains up to 15
mm across) and traces of other sulphides, These aggregates also contain rare inclusions of a
translucent grey-olive oxide phase, possibly ferroan spinel or hercynite. However, no relict
chromite has been recognised in these aggregates, or elsewhere in the sample. In the section,
there is an anastomosing 2-3 mm wide vein containing fine to medium grained carbonate,
fine grained quartz (commonly fibrous texture) and granular magnetite. Where this vein cuts
the sulphide-bearing serpentinite. there has been almost complete replacement of
sulphides by magnetite, An apparent weak alteration selvedge extends out 2-3 mm from the
vein, with patchy replacement of serpentine by fine grained quartz and traces of carbonate.

c) Mineragraphy and paragenesis: The rock contains irregularly distributed aggregates up
to several millimetres across of pyrite + magnetite, locally accompanied by millerite grains
up to 1.5 rom across, traces of sphalerite, galena and the above-mentioned spinel phase,
There has been strong alteration of sulphides to magnetite in and about the carbonate­
quartz-magnetite vein, Traces of fine grained ?marcasite and a valleriite-Iike phase (e.g.
tochilinite) occur about the margins of some pyrite-magnetite aggregates and are attributed
to late-stage retrograde alteration,

Mineral Mode: Approximate modal proportions are: serpentine (lizardite) 85%, pyrite 5%.
magnetite 4%, quartz and carbonate each 2%, millerite 1% and traces of spinel phase.
sphalerite, galena, ?marcasite and ?valleriite-like phase.

Interpretation and Comments: The original rock was ultramafic, probably a dunite or
olivine-rich peridotite, It was metamorphosed to form a granular olivine texture, with
scattered prisms and aggregates of amphibole (e,g. anthophyllite), The rock was then
serpentinised with development of a lizardite (-magnetite) assemblage, with a probable
influx of S during or after serpentinisation (alternatively, the original ultramafic rock
could have contained minor magmatic sulphides). It is interpreted that the main sulphides
in the rock after serpentinisation could have been pentlandite and pyrrhotite, but that
these were altered to pyrite + magnetite ± millerite, perhaps during the formation of the
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428115
carbonate-quartz-magnetite vein. The pyrite-magnetite-millerite assemblage is indicative
of formation under rather high oxygen fugacity conditions following serpentinisation. It is
likely that the sample contains approximately 0.5-1 % Ni.
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428116
5473319 IS ZA1 284,0 ro:
Summary: Serpentinised ultramafic rock, perhaps originally of dunitic composition, with a
few aggregates of relict chromite showing alteration to magnetite as well as scattered
masses of magnetite + pyrite. Clots of flaky chlorite are commonly found with the
magnetite-rich patches. The original ultramafic may have been metamorphosed prior to
serpentinisation and contained granular olivine and a little amphibole.

Handspecimen: Drill core is composed of a massive, black fine grained serpentinite, with a
few masses of a fine grained pale grey flaky mineral (?chloritel commonly associated with
small aggregates of magnetite and a bronzy-coloured sulphide. The sample is strongly
magnetic due to the presence of disseminated magnetite.

Thin Section: ,
a) Primary mineralogy and textures: In the section, much of the rock retains a relict texture
after formerly abundant olivine and indicates that the original rock was probably of
dunitic composition. All olivine has now been replaced but relict textures imply that it was
granular and had a grainsize of 0.05-0.3 mm. The rock also contains a few pseudomorphs
after former bladed amphibole (e.g. anthophyllite) up to 2 mm long. These are most
commonly associated with elongate aggregates of relict chromite up to several millimetres
in length. Chromite is deep red-brown in colour (Cr-rich) with individual grains up to 0.5
mmacross.

b) Alteration and structure: The rock has been almost completely altered and only a little
relict chromite remains. All former olivine and amphibole have been replaced by fine
grained pseudomorphic-textured serpentine (probably Iizardite) and fine dusty 10 granular
magnetite. Chromite grains have been fractured and partly to completely replaced by
magnetite. The rock also contains a few composite aggregates of pyrite + magnetite up to 2
mm across; these together with the chromite + magnetite aggregates are commonly
associated with enclosing masses of very pale green to colourless flaky chlorite and with
traces of carbonate.

c) Mineragraphy and paragenesis: The rock contains irregularly distributed composite
aggregates up to 2 mm across of pyrite + magnetite, generally accompanied by chlorite.
Textures indicate that pyrite is being replaced by magnetite. In addition, there are several
composite masses of relict chromite, partly replaced by magnetite.

Mineral Mode: Approximate modal proportions are: serpentine (Iizardite) 90%, chlorite
5%, magnetite 3%, chromite and pyrite each 1% and a trace of carbonate.

Interpretation and Comments: The original rock was ultramafic, probably a dunite with
scattered chromite grains. It is interpreted that the rock was metamorphosed, leading to
the development of a granular texture in olivine and formation of a few bladed amphibole
grains. Subsequently, the rock was completely serpentinised, with formation of a lizardite
(-magnetite) assemblage, possibly with a few grains of ?pentlandite and/or pyrrhotite.
The rock was further altered, perhaps under conditions of rising oxygen fugacity, leading to
replacement of the early sulphides by pyrite and then magnetite. alteration of chromite to
magnetite and the formation of chlorite-rich masses associated with magnetite.
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SUMMARY

Twelve samples of diamond drill core and two surface samples from a
prospect in the Zeehan district in western Tasmania were submitted for
petrographic examination. Thin sections were prepared from 10 samples
and polished thin sections from the remaining four samples. Section
offcuts from six samples were treated with hydrofluoric acid and sodium
cobaltinitrite to test for the presence of K-feldspar.

Summary descriptions of each of the samples are listed below:

5473320 TS:
Summary: Metamorphosed porphyritic igneous rock, possibly originally an andesite. It now
contains a recrystallised assemblage dominated by plagioclase (probably albitic), with
subordinate amphibole ('actinolite), carbonate, prehnite and minor titanite. There are a
few veins of amphibole ± carbonate, and of carbonate.

5473321 TS:
Summary: Intensely altered ultramafic rock with total replacement of the original
assemblage (except for relict chromite) by medium to coarse grained quartz, subordinate
chlorite and minor carbonate, magnetite, arsenide and sulphide minerals. Of the latter,
niccolite, gersdorffite and pyrrhotite are the most abundant and the rock probably contains
several % Ni.

5473322 TS:
Summary: Metamorphosed altered ultramafic rock, probably a meta-rodingite. It is now
dominated by an inequigranular assemblage rich in diopsidic clinopyroxene, with
interstitial and vein-like carbonate, minor plagioclase and talc, and a little disseminated
garnet, relict chromite and sulphides. The latter are mostly sphalerite and pyrite, but
there are traces of chalcopyrite, galena and pyrrhotite, as well as a trace of niccolite.
Sulphides occur in thin carbonate-talc veins and interstitial to clinopyroxene.

5473323 TS:
Summary: Tremolite-rich rock with subordinate carbonate and minor talc, representing an
altered and metamorphosed ultramafic composition. The rock retains a little disseminated
chromite and contains traces of pyrite.

5473324 TS:
Summary: Metamorphosed banded siliceous siltstone/mudstone with formation of a fine
grained assemblage of quartz, biotite and muscovite, with minor K-feldspar. Some K­
metasomatism has occurred with fracture-controlled formation of biotite, in conjunction
with emplacement of thin veins of K-feldspar, biotite and quartz.

5473325 TS:
Summary: Metasomatically altered feldspathic silststone retaining detrital plagioclase
grains but showing strong recrystallisation and alteration to an assemblage of albite,
prehnite, amphibole and minor titanite. The sample contains a large prehnite-rich patch
and several late planar prehnite veins.

5473326 TS:
Summary: Calc-silicate rock, possibly a metamorphosed and metasomatised calcareous
sediment or of mafic igneous composition. The rock is dominated by tremolite/actinolite,
with extensive metasomatic patches and veins containing K-feldspar, carbonate,
vesuvianite and epidote. The patches and veins appears to be retrograde.
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5473327 IS:
Summary: Strongly deformed ?metasedimentary rock possibly originally a feldspathic
calcareous siltstone. The rock has a strong foliation and in places has been tectonically
brecciated, perhaps due to competency contrasts during shearing. Alteration occurred during
deformation to produce an assemblage with varying amounts of amphibole, K-feldspar,
albite and minor titanite. This deformed assemblage was later overprinted by metasomatic
patches and veins containing K-feldspar. epidote, prehnite, amphibole and carbonate.

5473328 IS:
Summary: Metamorphosed dolerite. now composed of abundant fine grained phlogopite­
biotite with altered (probably albitised) plagioclase and recrystallised quartz veins
containing phlogopite and amphibole. The rock was probably initially altered to a sericite
(-chlorite) assemblage with some quartz veining along fractures, but it was subsequently
thermally metamorphosed to yield the currently observed composition.

5473329 IS:
Summary: Rather magnetite-rich serpentinite formed from an olivine-rich precursor
ultramafic rock. It is possible that the ultramafic underwent thermal metamorphism prior
to complete serpentinisation as relict chromite grains have been variably replaced by
magnetite. Disseminated sulphides occur in the serpentinite and are dominated by pyrite,
with traces of galena. sphalerite and ?gersdorffite. Original pyrrhotite Or pentlandile in
the ultramafic may have been replaced by pyrite.

5473330 IS:
Summary: Metamorphosed altered ultramafic rock, now dominated by an assemblage of
clinopyroxene (diopside), talc and carbonate, with a little chlorite and antigorite. It is
possible that the original ultramafic underwent Ca-metasomatism in a rodingitic
environment and was subsequently thermally metamorphosed. There has since been minor
carbonate retrogression of clinopyroxene.

5473331 IS:
Summary: Serpentinite derived from a dunitic or olivine-rich peridotite precursor. The rock
retains a little relict chromite. Ihe serpentinite is dominated by antigorite and also
contains a little amphibole, suggestive that thermal metamorphism has occurred following
serpentinisation. Chromite has been partly replaced by magnetite. The rock has been cut by
post-metamorphic veins of chrysotile. followed by thin veinlets of pyrite and of carbonate.

5473333 IS:
Summary: Metamorphosed medium grained lithic-feldspar-quartz sandstone. The rock was
weakly foliated. fractured and probably altered prior to thermal metamorphism, which
resulted in extensive development of amphibole (including in replacive patches and veins)
and minor sericite. epidote, tourmaline, chlorite, magnetite and titanite. A few thin post­
metamorphiC veins containing epidote, albite and K-feldspar have been emplaced.

5473334 IS:
Summary: Metamorphosed bedded siltstone, with finer grained and coarser grained
components. The finer grained siltstone is moderately foliated. Thermal metamorphism
has caused development of extensive fine grained biotite and there may have been minor
metasomatic introduction of B and S to form tourmaline and pyrite.

The sample suite is diverse and includes six rocks of ultramafic parentage
(5473321-3, 5473329-31), two of mafic to intermediate igneous parentage
(5473320, 5473328) and the remainder (5473324-7, 5473333-4) being of
sedimentary origin. Most samples show the effects of alteration and
subsequent thermal metamorphism. It is likely that the sedimentary and
mafic to intermediate igneous rocks are part of the Crimson Creek
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Formation and the ultramafic rocks representative of one of the ultramafic
complexes of western Tasmania.

From relict textures in some of the ultramafic samples, it can be deduced
that the original rocks were olivine-rich, possibly dunite or olivine-rich
peridotite. All interpreted ultramafic rocks retain relict chromite,
characteristically with a deep red/orange/brown colour indicative of a
high Cr content. Rocks of the Crimson Creek Formation include a
porphyritic andesite (5473320), a dolerite (5473328), possible calcareous
sediments (5473326-7) and clastic lithic-feldspathic-quartz sediments
ranging from fine siltstone/mudstone (5473324-5, 5473334) to medium
grained sandstone (5473333). The sediments reflect a rather mafic
provenance, with the sandstone containing detrital mafic lithic grains.

Many rocks of the suite appear to have undergone some type of alteration
and deformation prior to a subsequently imposed thermal metamorphic
event. The Crimson Creek Formation rocks have been weakly deformed
(mostly manifest in the finer grained sediments as a foliation) and were
probably metamorphosed to lower greenschist facies, possibly with
emplacement of low grade alteration assemblages, commonly along
fractures. It is also possible that the ultramafic rocks were partly to
completely serpentinised at this stage, with some development of
rodingitic/blackwall alteration assemblages at or near the contacts between
the ultramafics and Crimson Creek Formation. The latter alteration
occurred prior to thermal metamorphism and involved Ca-metasomatism
of the ultramafics (typical rodingite-blackwall assemblages include phases
such as diopside, chlorite, tremolite, talc, carbonate, prehnite, vesuvianite,
clinozoisite). The ultramafic rocks could have contained traces of
sulphides prior to, or during, serpentinisation, with pentlandite and
pyrrhotite being the most likely phases.

Most samples in the suite show some evidence of thermal metamorphism
of low to medium grade, probably due to the emplacement of the
Heemskirk Granite. Ultramafic rocks could have been recrystallised, with
development of antigorite and local amphibole from serpentinites and
complex CaMg-rich assemblages from interpreted metarodingite/blackwall
assemblages. The latter contain phases such as diopside, tremolite, talc,
carbonate, with minor chlorite and traces of uvarovite. Relict chromite is
characteristic, but has been commonly partly to completely replaced by
magnetite. One ultramafic sample (5473321) was evidently strongly
silicified, with development of a quartz-magnetite-chlorite-garnet­
sulphide-arsenide assemblage, with subsequent retrogression of garnet to
chlorite. Other altered and metamorphosed ultramafic samples show local
development of retrograde carbonate.

Rocks of the Crimson Creek Formation have been partly recrystallised, but
there is generally some retention of relict textures. Depending on bulk rock
composition, development of phases such as phlogopite-biotite,
amphibole (actinolite or possible hornblende), plagioclase, K-feldspar,



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

428121
prehnite and epidote is attributed to the thermal metamorphic event. The
presence of relatively common tourmaline in 5473333-4 could imply that
some B-metasomatism has accompanied metamorphism; likewise S (and
base metals and As) has probably been hydrothermally introduced into
several samples, including 5473321-2, 5473329-30, 5473334). Two samples,
tentatively interpreted to have been calcareous sediments (5473326-7) have
been very strongly altered to amphibole-rich calc-silicate assemblages, with
subsequent development of large retrograde patches and veins containing
K-feldspar, prehnite, epidote, carbonate, amphibole and vesuvianite.

Most samples from the Crimson Creek Formation are not significantly
mineralised with sulphides, although metasiltstone 5473334 contains
appreciable disseminated pyrite. Several ultramafic samples contain
opaque minerals, including locally abundant magnetite (in part a result of
serpentinisation and possible later metamorphic reconstitution), sulphides
and arsenides. Sample 5473321 contains disseminated niccolite, gersdorffite
and pyrrhotite and may contain several % Ni. In this sample, it is
interpreted that S and As may have been introduced metasomatically in
conjunction with silicification of the ultramafic. Sample 5473322 contains
disseminated pyrite and sphalerite, and traces of other base metal
sulphides and niccolite. Pyrite is abundant in sample 5473329 and it also
occurs in minor amounts in 5473323 and 5473331. Although some S could
have been redistributed from early magmatic or serpentinisation-derived
pentlandite or pyrrhotite in the ultramafics, the abundance of sulphides
(and arsenides) in some samples is implicit of an external S source (e.g.
from the Heemskirk Granite, or mobilised from the Crimson Creek
Formation).
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5473320 IS:
Summary: Metamorphosed porphyritic igneous rock, possibly originally an andesite. It now
contains a recrystallised assemblage dominated by plagioclase (probably albitic), with
subordinate amphibole (?aclinolite), carbonate, prehnite and minor titanite. There are a
few veins of amphibole ± carbonate, and of carbonate.

Handspecjmen: Drill core is composed of a rather fine grained greenish-grey altered
igneous rock in which a vague relict porphyritic texture is apparent. The rock was probably
originally rich in feldspar (plagioclase), with some ferromagnesian component, but has
been strongly altered to phases such as carbonate, ?chlorite and amphibole. There are
numerous small white aggregates of carbonate and a few pale greenish veins of amphibole.
The sample is essentially non-magnetic and staining of the section offcut with sodium
cobaltinitrite did not reveal the presence of K-feldspar.

Thin Section:
a) Primary mineralogy and textures: In thin section. the rock displays weak preservation of
a former porphyritic texture. It may have contained relatively abundant plagioclase
phenocrysts up to 2 mm long, in places intergrown with a possible former ferromagnesian
phase (e.g. clinopyroxene). There are also pseudomorphs after a former FeIi oxide phase
(e.g. titanomagnetite) up to 1.2 mm across. The rock may have originally contained a rather
fine grained groundmass between the phenocrystal phases, but all components have been
completely altered and recrystallised.

b) Alteration and structure: The rock has been altered and recrystallised and now contains
an inequigranular. interlocking. metamorphic texture. All former feldspar (in phenocrysts
and in groundmass) has been recrystallised to fine grained, and in places, medium grained,
aggregates of plagioclase (probably albilic). The medium grained aggregates of plagioclase
are commonly intergrown with minor acicular grains of pale green amphibole (?aclinolite),
pale brown carbonate (e.g. ankerite or siderite) and prehnile. The former ferromagnesian
phase has been replaced by irregular fine to medium grained aggregates of amphibole ±
carbonate. Igneous FeIi oxide has been altered to fine grained masses of titanite. The
groundmass is dominated by recrystallised fine grained plagioclase. but there are scattered
aggregates up to 2 mm across which are dominated by granular carbonate, or by prehnite ±
carbonate ± amphibole. Rare apatite has been observed as a component in the recrystallised
groundmass. Ihe rock has been weakly fractured and there appears to have been
emplacement of two sets of veins. An early vein type contains fine to medium grained
aggregates of amphibole ± carbonate up to J mm wide (and may represent the
metamorphosed products of early fracture filling). A later vein type is thin and
anastomosing and contains carbonate.

c) Mineragraphy and paragenesis: No sulphide minerals have been recognised in the
sample.

Mineral Mode: Approximate modal proportions are: plagioclase (probably albitic) 80%.
amphibole 10%, carbonate 5%, prehnite 4%, titanite J% and a trace of apatite.

Interpretation and Comments: From the relict texture and the present assemblage
(plagioclase-amphibole-carbonate-prehnite-titanite). it is interpreted that the original
rock was porphyritic, and of mafic to intermediate composition. Since it is plagioclase-rich,
it was possibly andesitic. The rock may have been altered to produce abundant albite, but it
was evidently subsequently metamorphosed (e.g. in a contact metamorphic environment. as
grain growth has been random in orientation) to produce the present mineral assemblage
and inequigranular, interlocking texture. The mineralogy of the sample is indicative of
relatively low grade metamorphism.
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5473321 IS:
SummarY: Intensely altered ultramafic rock with total replacement of the original
assemblage (except for relict chromite) by medium to coarse grained quartz, subordinate
chlorite and minor carbonate, magnetite, arsenide and sulphide minerals. Of the latter,
niccolite, gersdorffite and pyrrhotite are the most abundant and the rock probably contains
several % Ni.

Handspecimen: Drill core is composed mostly of a black, altered serpentinite with a large
pale grey aggregate of coarse grained quartz + carbonate in one part of the sample. The
serpentinite is strongly magnetic and eVidently contains disseminated magnetite as well as
possible pyrrhotite in abundant disseminated aggregates up to 2 mm across of bronzy­
coloured to white sulphide (?and arsenide minerals). In addition to sulphides, the
serpentinite appears to be replaced by quartz and carbonate.

Thin Section:
a) Primary mineralogy and textures: In the section, it is clear that the sample is an
intensely altered ultramafic igneous rock, due to the presence of scattered relict grains of
fractured red-brown chromite up to 2 rom across. All primary igneous textures in the rock
have, however, been obliterated.

b) Alteration and structure: The rock has been intensely altered and is now dominated by an
assemblage of medium to coarse grained quartz, with subordinate chlorite and minor
carbonate, sulphide and arsenide minerals, relict chromite and disseminated magnetite.
There has been strong replacement of most of the rock by interlocking grains of
poikiloblastic quartz, generally up to 2 rom across. In places, quartz is intergrown with
coarse carbonate (?dolomite or magnesite) and green chlorite. In one part of the section,
there is a large patch of quartz up to 3 em across (?part of a vein) in which granular quartz is
intergrown with minor carbonate. Quartz grains enclose traces of acicular amphibole and a
few rosettes of chlorite. Two-phase, liquid + vapour fluid inclusions are common in quartz in
this region. As part of the alteration assemblage, the rock contained irregularly distributed
disseminations and aggregates of subhedral gamet, with a typical grainsize of 0.1-0.2 mm.
However, all garnet has since been retrogressed to pale brown chlorite and locally to quartz
and magnetite. In addition to chlorite being derived from the breakdown of gamet, there
are patches of fine to medium grained pale green chlorite up to 2 rom across which appear to
have been formed by the replacement of earlier serpentine minerals (e.g. antigorite). Minor
disseminated magnetite is associated with chlorite and is sparsely distributed in quartz.
Magnetite has also formed from the partial replacement of relict chromite. Disseminations
and aggregates of sulphide and arsenide minerals up to 2 rom across are abundant in the
altered serpentinite, but do not occur in the quartz-rich patch.

c) Mineragraphy and paragenesis: The altered serpentinite contains abundant
disseminations and aggregates of sulphide and arsenide minerals up to 2 mm across, as well
as a little magnetite and scattered fractured grains of relict chromite up to 2 rom across.
Chromite has been slightly replaced by magnetite. It is likely that there was early
deposition of pyrrhotite throughout the altered serpentinite, accompanied by traces of
sphalerite, galena and chalcopyrite. However, hydrothermal conditions evidently
Changed and much pyrrhotite was replaced by fine to medium grained masses of niccolite
(NiAs) and gersdorffite (NiAsS). The latter mineral predominates in places and forms
subhedral masses up to 0.6 rom across. Elsewhere, niccolite is abundant and preserves cores of
unreplaced pyrrhotite. Minor aggregates of fine grained pyrite occur locally in association
with carbonate patches.

Mineral Mode: Approximate modal proportions are: quartz 75%, chlorite 10%, carbonate
4%, niccolite and gersdorffite each 3%, chromite 2%, magnetite and pyrrhotite each 1% and
traces of amphibole, sphalerite, galena, chalcopyrite and pyrite.

Interpretation and Comments: It is interpreted that the original rock was ultramafic, e.g. a
dunite or peridotite, with relatively abundant chromite (perhaps cumulus origin). The rock
was probably serpentinised, yielding a serpentine + magnetite assemblage, but there was
subsequently intense hydrothermal alteration. Most of the rock, except for relict chromite
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and perhaps some of the serpentinisation-derived magnetite, was replaced by quartz, with
subordinate amounts of garnet (e.g. andradite-uvarovite), chlorite and carbonate. It is
probable that strongly disseminated pyrrhotite was formed during this alteration and was
accompanied by traces of sphalerite, galena and chalcopyrite. It is possible that a Ni
sulphide mineral such as pentlandite could also have been formed at this time. Further
retrograde alteration ensued, with replacement of garnet by chlorite ± quartz ± magnetite
and the strong introduction of As into the rock, resulting in the strong replacement of
pyrrhotite (?and any prior pentlandile) by niccolite and gersdorffite. The sample probably
contains several % Ni. The unusual assemblage in this sample has been the result of
polyphase hydrothermal activity on an ultramafic precursor. It is likely that the Ni was
sourced from the ultramafic, but that silica, CO2, As,S and base metals could have come
from an external source.
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5473322 IS:
Summary: Metamorphosed altered ultramafic rock, probably a meta-rodingite. It is now
dominated by an inequigranular assemblage rich in diopsidic clinopyroxene, with
inlerstitial and vein-like carbonate, minor plagioclase and talc, and a litUe disseminaled
garnet, relict chromite and sulphides. The latter are mosUy sphalerite and pyrite, but
there are traces of chalcopyrite, galena and pyrrhotite, as well as a trace of niccolite.
Sulphides occur in thin carbonale-lalc veins and interslitial to clinopyroxene.

Handspecimen: Drill core is composed of a massive fine to medium grained calc-silicate
rock, probably rich in clinopyroxene, but with some carbonate and minor disseminated oxide
and sulphide minerals. The latter may include sphalerite and pyrile, forming aggregates
up to 3 mm across. The rock contains spotty carbonate patches up to 1-2 mm across, plus a few
carbonate veins. The sample is weakly magnetic, signifying the possibility of traces of
disseminated magnetite.

Thin Section:
a) Primary mineralogy and textures: In the section, no relict textures are preserved as the
rock has been totally altered and metamorphically recrystallised. However, it does
contain a few isolated grains and aggregates of red-brown chromite up to 0.8 mm across.
These attest 10 the likelihood of the original rock being of ultramafic igneous parentage.

b) Alteration and structure: The rock has been intensely altered and recrystallised and only
relict chromite reamins as a primary mineral. The sample is now dominated by
inequigranular fine to medium grained clinopyroxene, forming stubby prismatic to squarish
grains with a maximum grainsize of 0.8 mm. This mineral is colourless and likely to be
diopside in composition. Locally intergrown with clinopyroxene are a few grains of calcic
plagioclase and rare pale green garnet. Interstitial to clinopyroxene are significant zones of
medium 10 coarse grained carbonale (possibly dolomile), forming irregular masses up to 2
mm across, as well as anastomosing veins up to 1 mm wide. These carbonate patches are
commonly associated with irregular disseminations of green garnet (subhedral to euhedral
grains up to 0.3 rom across and likely 10 be uvarovite in composition), fine grained blady talc
and a little sulphide. Relict chromite grains are disseminated irregularly throughout and
are partly replaced by magnetite. Sulphides are also irregularly distributed, interstitial to
clinopyroxene and in carbonate (-talc) veins.

c) Mineragraphy and paragenesis: The sample contains about 1-2 volume % of sulphides,
plus traces of relict chromite (partly replaced by magnetite). Tiny inclusions of pyrrhotite
and chalcopyrite are enclosed in clinopyroxene, bul the larger sulphide aggregates (up to 3
mm in length) are dominated by sphalerite and pyrite, with local galena and chalcopyrite,
generally in composite masses in carbonate (-talc) veins and interstitial to clinopyroxene.
One aggregate of niccolite about 0.4 mm across was observed interstitial to clinopyroxene.

Mineral Mode: Approximate modal proportions are: clinopyroxene (diopside) 75%,
carbonate 13%, talc and plagioclase each 4%, garnet. pyrite and sphalerite each 1% and
traces of chromite. magnetite, chalcopyrite, galena, pyrrhotite and niccolite.

Interpretation and Comments: The presence of scattered relict chromite grains in the
sample is indicative of an ultramafic igneous parentage. However, lhe rock has been
completely allered and metamorphically recrystallised. It is interpreted that the original
ultramafic rock underwent Ca-metasomatism, perhaps in a serpentinising environment, to
form a rodingitic rock. This could have happened near a contact between the ultramafic
rock and country rocks (i.e. a rodingite/blackwall reaction Zone contact). This altered rock
was subsequenUy thermally metamorphosed and recrystallised to form a clinopyroxene­
dominated assemblage, with subordinate carbonate, minor plagiodase, talc, garnet and
sulphides. The latter minerals are commonly concentrated in reaction zone contacts
involving serpentinising ultramafics, but il is possible that there has been introduction of
base metals and As inlo the rock from an external source (i.e. introduced into the
ultramafic).
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5473323 IS:
Summary: Iremolite-rich rock with subordinate carbonate and minor talc, representing an
altered and metamorphosed ultramafic composition. The rock retains a little disseminated
chromite and contains traces of pyrite.

Handspecimen: Drill core is composed of a massive pale greenish-grey, fine grained calc­
silicate rock, probably rich in diopside or tremolite. It contains sparsely disseminated black
spots of an oxide phase up to 1 mm across and a trace of pyrite. Uncommon weak fractures are
coated with fine grained taIc. The sample is essentially non-magnetic.

Thin Section:
a) Primary mineralogy and textures: In thin section, the rock displays a completely
recrystallised metamorphic texture and there are no relict textures preserved in what is
dominantly a fine to medium grained interlocking mass rich in tremolite. However, the rock
does contain scattered grains and aggregates of dark orange-brown chromite up to 0.8 mm
across which are indicative of an ultramafic parentage.

b) Alteration and structure: The rock is composed of a massive metamorphic aggregate and
represents an intensely altered and recrystallised ultramafic. It is dominantly composed of
fine to medium grained prismatic to acicular colourless tremolite, commonly forming
interlocking decussate ( and locally, radial) aggregates. Tremolite prisms have a maximum
length of 0.7 mm. Patches of medium to coarse grained carbonate (?dolomite or magnesite)
up to several millimetres across are irregularly distributed in the rock. Carbonate occurs
interstitial to tremolite and textural relations are suggestive of partial replacement of
tremolite by carbonate. A few small aggregates of fine grained talc also occur interstitial to
tremolite. Relict grains of chromite are commonly fractured and locally associated with
traces of pyrite. The latter phase is also present in trace amounts elsewhere in the sample,
as irregular aggregates up to 0.4 mm across. The rock contains rare sub-planar veins
containing tremolite and a little talc.

c) Mineragraphy and paragenesis: The sample contains sparsely disseminated relict
chromite and a few grains and small aggregates of pyrite. No sphalerite has been
reCOgnised.

Mineral Mode: Approximate modal proportions are: tremolite 85%, carbonate 10%, talc 3%
and chromite and pyrite each 1%.

Interpretation and Comments: The presence of isolated grains of relict chromite in the
sample is indicative of an original ultramafic parentage, e.g. a dunite or peridotite. It is
interpreted that the rock underwent strong Ca-metasomatism in a blackwall/ rodingite
contact environment to form a tremolite-rich assemblage, with subordinate carbonate and
minor talc. Recrystallisation to a fine to medium grained decussate aggregate may be the
result of thermal metamorphism. The S necessary to form the sparsely disseminated pyrite
in the sample could have been introduced during alteration of the ultramafic rock.
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428.127
5473324TS:
Summary: Metamorphosed banded siliceous siltstone/mudstone with formation of a fine
grained assemblage of quartz, biotite and muscovite, with minor K-feldspar. Some K­
metasomatism has occurred with fracture-controlled formation of biotite, in conjunction
with emplacement of thin veins of K-feldspar, biotite and quartz.

Handspecimen: Drill core is composed of a prominently banded fine grained
metasedimentary hornfels, probably a siliceous siltstone or mudstone. The rock contains
pale grey bands intercalated with dark brownish-grey bands, each on a scale of a few
millimetres to 2 centimetres. The pale bands are probably siliceous, whereas the dark bands
may contain metamorphic biotite and maybe graphite. Fractures occur in places at a high
angle to the banding and there is dark biotitic alteration extending out from the fractures.
The rock contains a tiny trace of fine grained pyrite and is essentially non-magnetic.
Staining of the section offcut with sodium cobaltinitrite indicates that fine grained K­
feldspar is a minor component in the rock, being more abundant in the darker, biotitic bands
and in a few of the cross-cutting fractures.

Thin Section:
a) Primary mineralogy and textures: In thin section, it is evident that the sample is a
metamorphosed, deformed fine grained sedimentary rock, probably a bedded siliceous
siltstone or mudstone. The latter is preferred as there is little recognisable in terms of relict
cla",tic grains (i.e. the original rock was dominated by mud-sized particles). The sample
has compositional layering on a scale of several millimetres, probably reflecting original
sedimentary bedding. There are two types of layer, the paler one being dominated by very
fine grained quartz and muscovite, with minor K-feldspar and biotite and with internal
fine lamination defined by a finely dispersed opaque phase, possibly graphite. The darker
layers are composed of dominant fine grained biotite and quartz, with minor K-feldspar and
muscovite and with traces of leucoxene and ?graphite. In the biotitic layers, there is
prominent spotting, with biotite-free, ovoid to elongate spots up to 0.3 mm across being
composed of fine grained quartz, K-feldspar and muscovite. In addition, these layers
contain a few elongate, layer-parallel aggregates of somewhat coarser biotite + K-feldspar
+ quartz and chlorite + tourmaline + trace titanite and pyrite.

b) Alteration and structure: The rock has undergone a type of K-metasomatism, with
development of fine grained biotite (and K-feldspar + trace tourmaline and chlorite) along
certain compositional Iayers and controlled by fracture systems. The rock has a moderately
developed foliation, mainly defined by preferred orientation of muscovite and to a lesser
extent by biotite. There are two main sets of fractures and veining, both displaying thin
veins (up to 0.3 rom across). An earlier set is represented by anastomosing (folded) to sub­
planar veins of biotite + K-feIdspar with biotitic selvedges, and the later set by simple
biotitic fractures in places containing planar quartz veins. The spotting in the biotitic bands
may be due to development of a metamorphiC aluminosilicate phase (e.g. cordierite,
andalusite), but this has been replaced by fine grained quartz, K-feldspar and muscovite.

c) Mineragraphy and paragenesis: Traces of disseminated pyrite form rare masses up to 0.5
mm across. There seems no association of pyrite with any band type or with fractures.

Mineral Mode: Approximate modal proportions are: quartz 55%, biotite 20%, muscovite
18%, K-feldspar 5%, ?graphite 1% and traces of chlorite, tourmaline, pyrite, titanite,
leucoxene and graphite.

Interpretation and Comments: The sample represents a metamorphosed and deformed
siliceous siltstone/mudstone. It was probably deformed with formation of a moderate
foliation, then subsequently thermally metamorphosed, resulting in recrystallisation and
formation of a dominant assemblage of quartz, biotite, muscovite and minor K-feldspar.
Biotite was also developed along many cross-cutting fractures in conjunction with thin veins
containing biotite, K-feldspar and quartz. This alteration could be a type of K­
metasomatism and related to the thermal metamorphic event.
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428128
5473325TS:
Symmary: Metasomatically altered feldspathic silststone retaining detrital plagioclase
grains but showing strong recrystaliisation and alteration to an assemblage of albite,
prehnite. amphibole and minor titanite. The sample contains a large prehnite-rich patch
and several late planar prehnite veins.

Handspecimen: Drill core is composed of a fine grained pale grey metasedimentary rock.
possibly originally a siltstone. It appears to be quartzofeldspathic in composition and is cut
by several thin planar veins containing ?quartz or possibly a calc-silicate mineral. The
sample retains a weak lamination. possibly representative of original sedimentary bedding
and staining of the section offcut with sodium cobaltinitrite did not indicate the presence of
K-feldspar. The sample is essentially non-magnetic.

Thin Section:
a) Primary mineralogy and textures: In thin section. the rock retains a relict clastic texture
in places. but portions have been texturally reconstituted. The rock was evidently a type of
feldspathic siltstone originally, perhaps with a significant calcareous component. It
contains rather abundant relict detrital angular to sub-rounded grains of plagioclase (now
albitised) up to 0.3 rom across. enclosed in a totally recrystallised, generally fine grained
matrix. A weak to moderate banding. based on compositional differences. is evident in the
sample and is considered to reflect original sedimentary bedding. The rock is also foliated,
with foliation being parallel to the compositional layering.

b) Alteration and structure: The rock has been recrystallised. strongly altered and veined.
It is dominated by fine grained granular plagioclase, in which relict detrital grains of
plagioclase are entrained. These components are intergrown with fine to medium grained
prisms and aggregates of prehnite and colourless amphibole (probably tremolite). Fine
grained titanite is common in the sample. occurring as disseminations and most abundantly
as elongate aggregates defining the foliation. The sample contains a few layer-parallel
bands (or veins) up to I rom wide rich in medium grained prehnite. in places accompanied by
acicular amphibole and minor clinozoisite. titanite and apatite. A trace of chlorite has
been recognised intergrown with plagioclase and prehnite. In one part of the section. there
has been intense replacement of the rock by a interlocking mass of fine to medium grained
prehnite. accompanied by fine disseminated titanite. This prehnite aggregate is about 15
mm across, The sample has been fractured during or following growth of the plagioclase­
prehnite-amphibole assemblage and several planar veins of fine to medium grained
prehnite up to 0.5 rom wide have been emplaced. An X-ray diffractogram was run from the
sample and it confirmed the presence of abundant albite. prehnite and amphibole
(tremolite/actinolite) and minor titanite.

c) Mineragraphy and paragenesis: One grain of pyrite about 0.1 mm across has been
recognised in a prelmite vein.

Mineral Mode: Approximate modal proportions are: plagioclase (albite) 55%. prehnile
25%, amphibole (tremolitic) 15%. titanite 2%. c1inozoisite and apatite each 1% and traces
of chlorite and pyrite.

Interpretation and Comments: The sample is interpreted to represent a metamorphosed and
metasomalised calcareous feldspathic siltstone. It contains relict detrital plagioclase
grains and was moderately deformed to develop a foliation parallel to bedding. The rock
was subsequently metasomatically altered and recrystallised to an albite-prehnite­
amphibole assemblage. with minor titanite. The presence of significant titanite may be
indicative that the original sediment had a rather mafic provenance. Growth of prehnite
(including that in a large replacive patch) post-dated foliation development and there was
late emplacement of several thin planar prehnite veins.
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428129
5473326 IS:
Summary: Calc-silicate rock, possibly a metamorphosed and metasomatised calcareous
sediment or of mafic igneous composition. The rock is dominated by tremolite/actinolite,
with extensive metasomatic patches and veins containing K-feldspar. carbonate,
vesuvianite and epidote. The patches and veins appears to be retrograde.

Handspecimen: Drill core appears to be composed of a deformed. fine grained, greenish­
grey calc-silicate rock. It is locally layered and clearly somewhat sheared. with
anastomosing thin zones of darker green material. The rock may be rich in amphibole. but
possibly also contains carbonate. Irregular patches of K-feldspar are evident from staining
of the section offcut with sodium cobaltinitrite. The sample is essentially non-magnetic.

Thin Section:
a) Primary mineralogy and textures: In thin section. no definitive relict textures or minerals
are apparent and the rock is a fine to medium grained metamorphic aggregate rich in calc­
silicates, withextensive development of metasomatic patches of calc-silicates, carbonate
and K-feldspar. A weak anastomosing shear fabric is present and portions of the sample
retain a weak foliation. However, the deformation features may have been overprinted by
subsequent metamorphic grain growth.

b) Alteration and structure: The rock is the product of metamorphism of a precursor rich in
Ca and Mg, with the imposed effects of hydrous retrograde alteration. The sample is
dominated by fine grained granular to prismatic colourless to pale green amphibole
(probably tremolite/actinolite). with local gradations into fine to medium grained
inequigranular domains of K-feldspar and carbonate. Both of these mineralogical types
contain disseminated fine grained titanite and the latter mineral is concentrated along
former shear planes. The rock has been metasomatically altered with emplacement of
numerous irregular veins and patches up to several millimetres across containing generally
medium grained minerals (grainsize 0.2 -1.5 rom). Three main assemblages are present in the
metasomatic aggregates and include K-feldspar, with associated acicular amphibole and
local epidote; vesuvianite with minor epidote and amphibole; and carbonate, associated
with K-feldspar and amphibole. These three assemblages are gradational into each other.
Carbonate also appears to be a later retrograde phase and texturally replaces some of the
silicate assemblage.

c) Mineragraphy and paragenesis: A trace of sphalerite (one grain about 0.1 rom across) has
been observed in association with a metasomatic patch of K-feldspar and carbonate.

Mineral Mode: Approximate modal proportions are: amphibole (tremolite/actinolite)
50%. carbonate 20%. K-feldspar 15%. epidote 9%. vesuvianite 5% and titanite 1%.

Inte'1'retation and Comments: The sample is a calc-silicate rock. but original parentage is
obscure due to lack of relict minerals or textures. The rock could represent a metamorphosed
and metasomatised calcareous sediment or perhaps a mafic igneous composition. It is
unlikely to be of ultramafic origin due to the lack of relict chromite. The rock was probably
sheared prior to metamorphic reerystallisation. with the latter process resulting in the
development of an amphibole-rich assemblage. with some carbonate and K-Eeldspar.
Subsequently. there appears to have been extensive retrograde metasomatic emplacement of
patches and veins of K-feldspar. amphibole. carbonate. epidote and vesuvianite. A trace of
sphalerite is associated with the metasomatic palches.
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428130
5473327 TS:
Summary: Strongly deformed ?metasedimentary rock possibly originally a feldspathic
calcareous siltstone. The rock has a strong foliation and in places has been tectonically
brecciated, perhaps due 10 competency contrasts during shearing. Alteration occurred during
deformation to produce an assemblage with varying amounts of amphibole, K-feldspar,
albite and minor titanite. This deformed assemblage was later overprinted by metasomatic
palches and veins containing K-feldspar, epidote, prehnite, amphibole and carbonale.

Hands.pecimen: Drill core is composed of a fine to medium grained, greenish-grey rock rich
in calc-silicales (e.g. amphibole, epidote), but also containing irregular patches of K­
feldspar, as indicated by staining of the section offcut with sodium cobaltinitrite. In places
the sample is banded (?foliated) and also brecciated, with darker-coloured patches
(?amphibole-rich) enclosed in a paler-coloured matrix. The rock is cut but a few late-stage
sub-planar veins of a white ?calc-silicate mineral. The sample is essentially non-magnetic.

Thin Section:
a) Primary mineralogy and lextures: In thin section, Ihe rock displays a strong relict
tectonic fabric. The sample could represent a sheared breccia, bul more likely it is the result
of progressive brecciation developing during shearing due to competency contrasls. There
appears to have been partial tectonic mixing of foliated masses of fine grained feldspathic
rock and fine grained amphibole-rich rock, with the latter type showing textural evidence
of having replaced the feldspathic rock. II is possible that the original rock was a type of
fine grained sediment, e.g. a feldspathic, calcareous siltstone (probably wilh a rather
mafic provenance), which was deformed and altered. The deformed rock has been
subsequenlly overprinted by metasomatic patches and veins.

b) Alteration and structure: There appears to have been two evenls of strong alteration
imposed on the original sedimentary rock. The first may have been coeval with strong
shearing and caused replacement by an assemblage of fine grained K-feldspar, albite,
amphibole and minor titanite, and in places mostly by amphibole, with a little tilanite.
These assemblages are folia led and the amphibole-rich components may have
progressively acted as more competent material during shearing, resulting in them becoming
more brecciated (i.e. becoming breccia fragments). Foliation planes are commonly defined
by trails of fine grained titanite. The amphibole in the foliated and brecciated rock is
colourless to pale green and may be tremolite/ actinolite in composition. The second type of
alteration overprints the foliation and tectonic breccia textures. II is represenled by
foliation-parallel and cross-cutting irregular veins and patches of medium to coarse
metasomatic minerals. These masses contain one or more of the phases K-feldspar, epidote,
prehnite, amphibole and carbonate, with grain grwoth being random and clearly post­
deformation. The sample has been cut by a few late-stage sub-planar veins up to 0.2 mm
wide containing prehnite, plus a little quartz and K-feldspar.

c) Mineragraphy and paragenesis: The sample contains traces of sparsely disseminated fine
grained pyrite and ?sphalerite in the deformed and strongly altered ?metasedimenl.

Mineral Mode: Approximate modal proportions are: amphibole 40%, K-feldspar 20%,
albite 15%, prehnite and epidote each 10%, carbonate 3%, titanite I% and traces of quartz,
pyrite and ?sphalerite.

Interpretation and Comments: Due to strong deformation and alteration effects it is not
possible to unequivocally assign a parent rock type for this sample. On balance,
interpretation of the relict foliated domains and from bulk compositional considerations, it
is possible that the sample represents a former feldspathic and calcareous siltstone, which
enjoyed strong shearing attending initial alteration, followed by later, post-deformation
metasomatic veining and replacemenl. Progressive alteration during deformation led to
amphibole-rich domains being formed which may have been more competent and thus
developed into brecciated zones. Post-deformation melasomatic assemblages are dominated
by non-deformed K-feldspar, epidole, prehnile, amphibole and carbonate. The
melasomatic event may be related to thermal metamorphism and hydrothermal fluid flux
through the previously deformed rock.
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428131
5473328 IS:
Symmary: Metamorphosed dolerite, now composed of abundant fine grained phlogopite­
biotite with altered (probably albitised) plagioclase and recrystallised quartz veins
containing phlogopite and amphibole. The rock was probably initially altered to a sericite
(-chlorite) assemblage with some quartz veining along fractures, but it was subsequently
thermally metamorphosed to yield the currently observed composition.

Handspecimen: Drill core is composed of a dark grey-brown, rather massive rock, possibly
of metamorphosed malic igneous composition, or maybe a psammopelitic metasediment.
The dark brownish colour is likely to be due to abundant fine grained metamorphic biotite.
the sample is moderately fractured, with several pale bluish-grey veins up to 3 rom wide
being apparent. These may contain quartz or feldspar. Staining of the section offcut with
sodium cobaltinitrite revealed that minor fine grained K-feldspar is present in the sample.
The rock is essential1y non-magnetic.

TItin Section:
a) Primary mineralogy and textures: In thin section, the sample retains a moderately to
well preserved relict igneous texture. 11 was evidently a medium grained mafic rock, with
abundant elongate and granular crystals of plagioclase up to 2.5 mm in length. These were
intergrown with an interstitial ferromagnesian phase (probably clinopyroxene) and with
accessory FeTi oxide and a trace of apatite. The FeTi oxide phase is non-magnetic and may
be ilmenite. The relict textures inply that the rock was originally a dolerite, but most
igneous minerals have since been altered.

b) Alteration and structure: The rock has been strongly altered, veined and subsequently
metamorphosed. In places, there is good preservation of primary igneous texture, but along
some fractures there are intense alteration zones where primary texture is largely
obliterated. Original plagioclase has been replaced by albite and variably flecked with a
pale orange, fine grained mica, probably phlogopite. ln zones of intense alteration,
plagioclase outlines are obscured and there has been more thorough recrystal1isation to fine
grained phlogopite, albite and K-feldspar. The former ferromagnesian phase in the rock
has been completely replaced by fine grained mica aggregates and a trace of leucoxene. The
mica ranges from pale orange to orange-brown, with the deeper colour being found around
relict grains of FeTi oxide. The mica is therefore considered to range from phlogopite to
biotite with acqUisition of Fe to make biotite being from the adjacent FeTi oxide grains. The
sample has been moderately fractured, ranging from fine scale crackling to several
throughgoing vein masses up to 3 moo wide. 11 appears as though fracturing occurred early,
prior to later metamorphism and that several fractures contained early quartz veins. Other
fractures may have been dominated by phases such as sericite and chlorite. However, the
rock was metamorphosed after fracturing and vein emplacement, leading to
recrystallisation and reaction of vein contents. Quartz has been recrystallised and has been
partly replaced by fine grained phlogopite and scattered sprays of a pale green amphibole
(e.g. actinolite). Other recrystallised fractures contain abundant fine grained phlogopite,
but a few also contain a little albite and K-feldspar.

c) Mineragraphy and paragenesis: No sulphide minerals have been recognised in the
sample.

Mineral Mode: Approximate modal proportions ore: plogioclase (probably albitic) 50%,
phlogopite-biotite 40%, FeTi oxide and quartz each 3%, K-feldspar 2%, amphibole 1% and
traces of leucoxene and apatite.

Interpretation and Comments: From the relict texture and the present metamorphic mineral
assemblage, it is interpreted that the original rock was a medium grained malic type, e.g. a
dolerite. It was composed of dominont plagioclase and clinopyroxene, with accessory FeTi
oxide. The rock was fractured and altered, with emplacement of quartz veins and
development of sericite (and possibly chlorite). Subsequently, it was thermally
metamorphosed, with reaction of sericite and chlorite to phlogopite-biotite and
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428132
replacement of all former igneous clinopyroxene and plagioclase by a metamorphic
plagioclase-phlogopite/biotite assemblage. Former veins were recrystallised, with
formation of phlogopite and amphibole. The rock represents the product of early phyllic­
type hydrothermal alteration on a mafic host, with a subsequent thermal metamorphic
overprint.
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428133
5473329 IS:
Summary: Rather magnetite-rich serpentinite formed from an olivine-rich precursor
ultramafic rock. It is possible that the ultramafic underwent thermal metamorphism prior
to complete serpentinisation as relict chromite grains have been variably replaced by
magnetite. Disseminated sulphides occur in the serpentinite and are dominated by pyrite,
with traces of galena, sphalerite and ?gersdorffite. Original pyrrhotite or penllandite in
the ultramafic may have been replaced by pyrite.

Handspecimen: Drill core is composed of a fine grained black serpentinite. It evidently
contains relatively abundant magnetite as the sample is strongly magnetic. There are also
scattered grains of a bright creamy sulphide (probably pyrite) up to 2.5 rom across.

Thin Section:
a) Primary mineralogy and textures: In the section, the rock is a serpentinite showing some
preservation pf relict textures after former olivine grains. Textures are not diagnostic to
discern whether olivine was of primary igneous derivation Or whether it was metamorphic.
The rock also contains disseminated fractured subhedral grains of dark red-brown chromite
up to 0.3 rom across. This mineral is most likely a relict igneous phase.

b) Alteration and struelure: The original ultramafic rock has been serpentinised, with
replacement of former olivine by serpentine, magnetite and minor carbonate. Two types of
serpentine occur as repalcements of olivine, and a third type occurs as large clear "pools" in­
between the regions containing relict textures after olivine. Pseudomorphic-textured areas
contain fine grained crystalline colourless serpentine (lizardite or antigorite) and within
the pseudomorphs after olivine, a brownish-green serpentine phase, possibly lizardite. The
clear "pools" of serpentine are composed of sub-radiating semi-fibrous fine grained masses of
probable chrysotile up to several millimetres across. Pseudomorphic-textured areas contain
disseminated to semi-massive aggregates of fine grained granular magnetite as well as
minor carbonate (probably magnesite). Both magnetite and the carbonate phase have a
maximum graisize of about 0.2 mm. Reliel chromite has been partly to completely replaced
by magnetite plus traces of pyrite. Sulphides are irregularly distributed throughout, in
aggregates up to 2.5 mID across.

c) Mineragraphy and paragenesis: The sample contains minor relict chromite, parlly
replaced by magnetite. as well as irregular masses of disseminated to semi-massive
magnetite. Sulphides are sparsely and irregularly distributed. commonly occurring in the
clear serpentine "pools". but also in pseudomorphs after olivine and as possible
replacements of magnetite. Pyrite is the dominant sulphide. forming anhedral masses up to
2.5 mm across. It is possible that pyrite may be partly replacive after former FeNi
sulphides such as pyrrhotite and pentlandite. Tiny traces of galena. sphalerite and
?gersdorffite are enclosed in serpentine.

Mineral Mode: Approximate modal proportions are: serpentine 85%, magnetite 10%, pyrite
3%. carbonate 2% and traces of galena. sphalerite and ?gersdorffite.

Interpretation and Comments: The original rock was an olivine-rich peridotite or dunite
containing sparse chromite g"jns. It could have been metamorphosed prior to
serpentinisation, with considerable replacement of chromite by magnetite. Subsequently,
the rock was completely serpentinised, with development of chrysotile and ?lizardite,
with rather abundant magnetite and a little carbonate. Possible former pyrrhotite and
pentlandite were altered to pyrite and magnetite has also been slightly sulphidised to
form pyrite. Traces of galena. sphalerite and ?gersdorffite occur in the serpentinite and it is
probable thai S and traces of Pb. Zn and ?As were introduced into the ultramafic during or
following serpentinisation.
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428134

5473330TS:
Summary: Metamorphosed altered ultramafic rock, now dominated by an assemblage of
clinopyroxene (diopside), talc and carbonate, with a little chlorite and antigorite. It is
possible that the original ultramafic underwent Ca-metasomatism in a rodingitic
environment and was subsequently thermally metamorphosed. There has since been minor
carbonate retrogression of clinopyroxene.

Handspecimen: Drill core is composed of a white to pale green fine grained rock, probably
rich in carbonate, calc-silicates and talc (as the sample has a somewhat greasy feel). It
contains sparsely scattered grains of a black, non-magnetic oxide mineral up to 1 mm across.

Thin Section:
a) Primary mineralogy and textures: In thin section, no definitive relict textures are
preserved due to strong alteration and recrystallisation. However, the rock does contain
scattered grains of fractured relict chromite up to 0.5 mm across. These are dark red-brown in
colour and indicate that the rock was originally an ultramafic.

b) Alteration and structure: The rock has been strongly altered and metamorphosed. It is
rich in fine to medium grained granular to prismatic colourless clinopyroxene. This phase is
probably diopside in composition and has a typical grainsize range of 0.05-0.6 mm. There
are several large patches up to 10 mm across composed of fine grained platy to sub-radiating
talc, in which there are scattered inclusions of clinopyroxene (partly retrogressed to
carbonate), carbonate porphyroblasts, and minor colourless chlorite and antigorite. In much
of the sample, clinopyroxene is enclosed within medium to coarse grained poikiloblastic
carbonate and in places this carbonate grades into large clear masses up to several
millimetres across. Relict chromite grains are commonly enclosed in carbonate, as is
clinopyroxene, minor chlorite and a trace of green garnet, probably uvarovite. It is
considered that the carbonate is likely to be dolomite or magnesite in composition. The rock
has been weakly fractured, with emplacement of a few anastomosing veins of medium
grained carbonate up to 3 mm wide. In the veins, carbonate has been deformed, indicating
that there has been Some shearing of the rock following vein emplacement.

c) Mineragraphy and paragenesis: Scattered grains of relict chromite are preserved in the
sample, but no sulphide minerals have been recognised.

Mineral Mode: Approximate modal proportions are: clinopyroxene (probably diopside)
40%, carbonate 35%, talc 22%, chromite, chlorite and antigorite each 1% and a trace of
garnet.

Interpretation and Comments: The rock was evidently an ultramafic originally, as
indicated by the presence of relict chromite. It is interpreted that the rock underwent strong
Ca-metasomatism, perhaps in a rodingitic alteration setting (i.e. between the ultramafic
and adjacent rock type(s». It may have developed a low grade assemblage involving
phases such as carbonate, chlorite and antigorite. However, the altered ultramafic was
then subjected to thermal metamorphism to develop a clinopyroxene-carbonate-talc
assemblage, with minor chlorite and antigorite. Following metamorphism, there has been
slight retrogressive alteration of clinopyroxene to carbonate.
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428135
5473331 IS:
Summary: Serpentinite derived from a dunitic or olivine-rich peridotite precursor. The rock
retains a lilUe relict chromite. The serpentinite is dominated by antigorite and also
contains a little amphibole, suggestive that thermal metamorphism has occurred following
serpentinisation. Chromite has been partly replaced by magnetite. The rock has been cut by
post-metamorphic veins of chrysotile, followed by thin veinlets of pyrite and of carbonate.

Handspecimen: Drill core is composed of a fine grained dark greenish-black serpentinite
with several prominent sub-planar veins of fibrous chrysotile (asbestos) up to 4 mrn wide.
The sample is strongly magnetic, Signifying the presence of appreciable amounts of fine
grained disseminated magnetite. The sample also contains a trace of disseminated and
fracture<ontrolled brassy sulphide, possibly pyrite.

Thin Section:
a) Primary mineralogy and textures: In the section, the serpentinite retains patches with
relict textures after formerly abundant olivine, and possible minor pyroxene. These may
define a relict cumulate texture. The rock also contains a few relict fractured grains of
chromite up to 1 mm across. The relict textures and presence of chromite imply that the rock
was formerly dunitic or an olivine-rich peridotite.

b) Alteration and structure: The rock has been completely serpentinised and appears to
have been subjected 10 metamorphism following serpentinisation. All former olivine and
pyroxene have been replaced by fine grained serpentine (antigorite and probably some
lizardite), with fine grained disseminations and local aggregates of granular magnetite.
Larger magnetite aggregates are up to 1.5 mm across and many have textures indicative of
replacement of former chromite. In fact, most relict chromite is strongly replaced by
magnelile, in places with traces of pyrite along thin fractures. The rock contains a few
small aggregates of carbonate in which traces of fine grained pyrite are common. Several
large irregular clear zones up to 8 mm across, in-between domains with relict textures after
olivine, are composed of fine grained antigorite, locally with needles of colourless
amphibole up to 1 mrn in length. The amphibole has straight extinction under crossed polars
and may be anthophyllite. The serpentinite has been moderately fractured and there has
been emplacement of three types of vein fillings. The earliest vein type is dominated by
fibrous chrysolile and is up to 3 mm wide. These have been cut by thin anastomosing to sub­
planar veins of pyrite up to 0.04 mm wide. In turn, both of these vein types have been cut by
carbonate veins up to 0.2 mm wide.

c) Mineragraphy and paragenesis: The rock contains a few grains of relict chromite up to 1
mm across, but chromite has been partly to completely replaced by magnetite. Considerable
disseminated magnetite occurs irregUlarly in the sample and may be the result of
serpentinisation. Traces of disseminated pyrite are enclosed in carbonate and serpentine and
pyrite veins cut the rock, including the chrysolile veins. The pyrite veins contain traces of
pyrrhotite. A trace of a white, fine grained metallic phase (?awaruite) occurs rarely in
serpen ti ne.

Mineral Mode: Approximate modal proportions are: serpentine (antigorite and lizardite)
80%, serpentine (chrysotile) 10%, magnetite 6%, carbonate, amphibole and pyrite each 1%
and traces of chromite, pyrrhotite and ?awaruite.

Inte'l'retation and Comments: The original rock was a dunite or olivine-rich peridotite,
with minor accessory chromite. It appears to have been serpentinised and subsequently
metamorphosed, with development of an antigorite-rich assemblage, with disseminated
magnetite and a little anthophyllite in large anligorite-rich patches. Post-metamorphic
fractures are occupied by early chrysotile, followed by thin veins of pyrite, then carbonate.
A trace of pyrite is disseminated in the serpentinite.
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5473333 IS:
SummaD'o Metamorphosed medium grained lithic-feldspar-quartz sandstone. The rock was
weakly foliated, fractured and probably altered prior to thermal metamorphism, which
resulted in extensive development of amphibole (including in replacive patches and veins)
and minor sericite, epidote, tourmaline, chlorite, magnetite and titanite. A few thin post­
metamorphic veins containing epidote, albite and K-feldspar have been emplaced.

Handspecimen: The sample is a medium grained, green-grey, rather massive rock, with
several patches and veins of dark green amphibole. It may be a lithic sandstone of mafic
provenance, or possibly a mafic igneous rock. There are a few thin later veins of a white
mineral (?feldspar). The sample is moderately magnetic and probably contains minor
disseminated magnetite. Staining of the section offcut with sodium cobaltinitrite indicated
that minor K-feldspar is present. Exterior surfaces of the rock are goethite-stained as a
result of weathering.

Thin Section:
a) Primary mineralogy and textures: In thin section, it is evident that the rock is a weakly
foliated, metamorphosed sandstone. Relict clastic texture is well preserved and the rock is
composed of detrilallithic, feldspar, quartz and magnetite grains which are angular to sub­
rounded in outline and up to 1 mm across. Lithic grains dominate and include former fine
grained mafic material (e.g. altered basaW and fine grained metasediment (now sericite,
quartz, feldspar). Detrital feldspar grains include both plagioclase and K-feldspar. The
matrix surrounding the detrital grains was fine grained, but has been entirely
recrystallised. At one end of the section, there is a sharp transition from sandstone into fine
grained foliated siltstone.

bl Alteration and structure: The sandstone has been weakly foliated, but a stronger
foliation is apparent in the siltstone. Foliation is mainly defined by preferred orientation
of elongate relict detrital grains. Foliation was developed prior to a thermal metamorphic
event as subsequent growth of metamorphic minerals (dominantly amphibole) displays
random grain orientation. The rock has been recrystallised with strong development of fine
to medium grained prismatic green amphibole (possibly actinolite). Amphibole has
developed from former mafic detrital grains, in the matrix and as extensive replacive
patches and veins up to several millimetres across. Apart from amphibole, there has also
been formation during metamorphism of sericite, green tourmaline, chlorite, magnetite and
titanite, and local epidote grains are found in some of the amphibole-rich patches.
Chlorite is more abundant in the foliated siltstone component of the sample. Following
metamorphic recrystallisation, the rock was weakly fractured, with emplacement of a few
thin veins containing albite, K-feldspar and epidote. Slight goethite staining occur in
places in the sample and is a result of weathering.

c) Mineragraphy and paragenesis: No sulphide minerals have been recognised in the
sample.

Mineral Mode: Approximate modal proportions are: plagioclase (probably albitic) and
amphibole each 35%, quartz 8%, K-feldspar and sericite each 5%, tourmaline and chlorite
each 3%, epidote, magnetite and titanite each 2% and a trace of goethite.

Interpretation and Comments: The sample represents a metamorphosed medium grained
lithic-feldspar-quartz sandstone. It probably had a mafic-<lominated provenance, but with
some fine grained sedimentary and quartzose input. The sandstone was weakly foliated and
fractured, possibly partly altered and then thermally metamorphosed. Strong development
of amphibole ensued, including in replacive patches and veins, but there was also formation
of sericite, chlorite, tourmaline, epidote, magnetite and titanite. The presence of
tourmaline could imply introduction of B into the rock from an external hydrothermal
source. Following metamorphism, there was late emeplacement of a few thin veins
containing albite, K-feldspar and epidote.
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5473334 TS:
Summary: Metamorphosed bedded siltstone, with finer grained and coarser grained
components. The finer grained siltstone is moderately foliated. Thermal metamorphism
has caused development of extensive fine grained biotite and there may have been minor
metasomatic introduction of Band 5 to form tourmaline and pyrite.

Handspecimen: The sample is a dark grey metamorphosed siltstone, with a few
intercalated masses of more sandy-textured sediment. The dark colour of the rock may be
due to development of fine grained metamorphic biotite and also possibly due to finely
dispersed graphite. The sample is weakly magnetic and also contains traces of irregularly
distributed fine grained pyrite. Staining of the section offcut with sodium cobaltinitrite
revealed that fine grained K-feldspar is present in minor amounts.

Thin Section:
al Primary mineralogy and textures: In thin section, it is evident that the rock is a bedded
siltstone which displays possible soft-sedimentary structures and overprinting tectonic
effects, shown by the development of two foliations. The rock has also been
metamorphosed. Much of the sample is composed of a foliated, fine grained siltstone with
only a few tiny relict detrital grains. However, this rock type encloses, and is intercalated
with, coarser grained siltstone in which there are abundant angular to sub-rounded detrital
grains up to 0.3 mm across set in a fine grained, recrystallised matrix. The coarser
intercalations are up to a few millimetres across and may be the result of a more sandy
sediment being incorporated into a more muddy sediment whilst in an unconsolidated state.
Detrital grains in the siltstone are dominated by quartz, but there are also minor feldspars
and traces of muscovite and zircon. The matrix material, and the finer grained siltstone in
general, are composed of fine grained recrystallised quartz, feldspars, muscovite, biotite,
with irregularly distributed pyrite and traces of magnetite, tourmaline and ?graphite.

bl Alteration and structure: The rock has been deformed, with development of two
foliations, and the subsequent imposition of a thermal metamorphic event. Foliation
development was prior to thermal metamorphism as metamorphic biotite grains have
random orientation. Foliation is most noticeable in the finer siltstone, where a moderate
crenulation cleavage is found at a low angle to primary bedding. This moderate foliation is
cut by a very weak crenulation cleavage. MetamorphiC effects in the sample are mostly
manifest in the formation of extensive fine grained orange-brown biotite, most abundant in
recrystallised matrix material. Metamorphic-textured greenish tourmaline is a common
accessory phase in the coarser siltstone, where it is generally intergrown with pyrite. A
trace of goethite staining occurs in the sample as a result of incipient weathering.

cl Mineragraphy and paragenesis: Pyrite is irregularly distributed in the sample and
mostly occurs in the coarser sillstone where it is commonly strongly disseminated and
associated with tourmaline.

Mineral Mode: Approximate modal proportions are: quartz 50%, biotite 20%, feldspars
(including K-feldsparJ 15%, muscovite 10%, tounnaline and pyrite each 2% and traces of
magnetite, ?graphite, zircon and goethite.

Interpretation and Comments: The sample was originally a bedded fine grained siltstone in
which there were a few intercalations of coarser siltstone, possibly resulting from soft­
sediment slumping. The rock was deformed, with a moderate foliation being formed in the
Einer sillstone. Thermal metamorphism ensued, being mainly manifest by recrystallisation,
development of fine grained biotite and crystallisation of minor tourmaline and pyrite in
the coarser siltstone. It could be implied that Sand B were metasomalically introduced inlo
the rock during metamorphism.



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

Appendix 4

Various Technical Memoranda

428138



Introduction:

EL 28/88 was granted to Major Mining Limited on 23,d November 1987. CRA Exploration
entered into a joint venture agreement with Major Mining on 23m April 1991. Major Mining
subsequently divested its interests to Allegiance Mining NL, with tenements transferred to CRAE
(90%) and Allegiance (10%). in January 1994.

The Avebury prospect occurs in the northern part of the central block of EL 28/88. immediately
to the east of Comstock Creek (Figure I). Regional stream sediment sampling indicated creeks
draining the area between McLean and Comstock Creeks to be anomalous in Pb-Zn. Exploration
prior to the 1996/97 programme has largely been focused on delineating a significant Pb-Zn
geochemical anomaly and interpreting and modelling the source of a discrete magnetic anomaly.

1

428139
FILE- ._

- ';f~ .

_€k L~!8b-

Pbone: +61 +364 716302 (officeJhouse)
+61 +364 716350 (sbed)

Fax: +61 +364 716351

eRA EXPLORATION PTY. LIMITED

Torbjorn von Strokirch

31 $I April 1997

Tim Green

7

&&

2
I{I/(I~\

ZEEHANBASE
2 EsperanZ8 Crt
Zeeban Tasmania 7469

Memo to:

From:

Re: Avebury Drilling

Date:

This memorandum details results of the 1996197 drilling programme at the Avebury prospect.
part of Zeehan I. EL 28/88 located on the west coast of Tasmania. near Zeehan. Results from
previous exploration programmes at Avebury are also discussed. with much of this information
being largely a compilation of data and interpretation presented in Parkinson (1992; 1993; 1994).
Aravanis (1994) and Tear and Tesselaar (1996). Petrological analysis of drill core was carried out
by Paul Ashley at the University of New England (Ashley 1997a; 1997b).

EL 22188 now covers 64km2
• having been reduced from 129km2 on 9th December. 1993. CRA

Exploration has been exploring the area around Zeehan for stratiform shale-hosted Zn-Pb.
Similarities with the Lawn Hill area in northern Queensland have been noted. and the Zeehan area
is seen as prospective for hosting Century-style lead-zinc deposits. Secondary targets include
skarn type Pb-Zn deposits within the Ordovician Gordon Limestone. peripheral to the Heemskirk
Granite. and nickel associated with ultramafics.
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Exploration in the Avebury area has been focused on identifying an RTZ-CRA size base metal
skarn deposit. associated with the Gordon Limestone, around the periphery of the Heemskirk
Granite. Further soil (C-horizon) sampling was undertaken during 1996, and a three hole diamond
drilling programme was completed in the early part of 1997.

Geology

Outcrop over the Avebury grid is generally poor. The majority of the grid appears to be underlain
by mafic rocks. which have undergone fairly intense chloritisation, and siltstones and psammitic
rocks which are likely to be equivalents of the Crimson Creek formation. In the lower reaches of
Comstock Creek (southeast portion of the current grid). these rocks have undergone intense
silicification, and are largely dominated by grey cherts, and younger, relatively unaltered basalts.

The Southern slopes comprise Owen Conglomerate. The contact with the Gordon Limestone to
the south is poorly understood, though appears to be fault-bounded. Crotty Quartzite overlies the
Gordon Limestone further south. The Pre-Cambrian Oonah Formation appears to be thrust over
the Crimson Creek equivalents in the eastern part of the Avebury Grid.

Geochemistry

In 1992 C-horizon soil sampling was completed over most of the Avebury grid at 200m x 25m
intervals. Samples were assayed for Cu, Pb, Zn, Ag and As. A 400m x 300m zone in the centre of
the grid was identified as anomalous in Pb-Zn-Cu-As with peak values of l300ppm Pb. I 150ppm
Zn and 450ppm Cu, and appeared to be confined to mafic lithologies.

Infill C-horizon soil sampling was completed over the centre of the Avebury grid over a 600m x
600m area at 50m x 25m intervals during 1993. Results indicated the central area was
characterised by high background levels of Pb-Zn-Fe. A WNW trending zone of Pb-Zn exceeding
1900ppm Zn and 1700ppm Pb was delineated, occurring within a less well-defined zone elevated
in Zn-Pb-Fe-Mn-As-Ni, with a peak Ni value of 7300ppm. Magnetite grains found in the north of
the geochemical grid were thought to be indicative of a magnetite skarn.

Further soil sampling was carried out during the 1994 programme. over a 2km N-S line, cut
primarily for a ground magnetic traverse. Samples were assayed for Cu. Pb, Zn. Ag. As, Mn and
Fe. Cu-Pb-Zn-Fe values were low over Crotty Quartzite, Gordon Limestone and Owen
Conglomerate. There was a sharp increase over Cambrian lithologies. but a reduced response over
thrust outliers of the Pre-Cambrian Oonah Formation.

Soil sampling carried out during the 1996 exploration programme was confined to the western
end of the "dumbbell-shaped" magnetic anomaly. ISO hand-augered C-horizon soil samples were
collected over 200m x 50m intervals. Pb-Zn values are generally low compared with the central
part of the grid, however peak values of 141 Oppm Zn and 896ppm Pb were returned. The
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southwestern comer of the grid appears to be anomalous in Cr with an approximately E-W
trending zone (in excess of 500ppm) Cr remaining unclosed to the east and west. The same area
is also anomalous in Ni, though the majority of samples returned values less than 200ppm Ni.

Magnetic Modelling

Airborne magnetics flown over the Avebury prospect identified a high amplitude linear anomaly,
over which the Avebury grid is located. Modelling was made difficult due to the E-W orientation
of the survey lines, but indicated an E-W trending body, approximately 100m deep, an with
dimensions of 1000m x 600m x 400m. A magnetic susceptibility of between 12000 and ooסס2 x
10'5 SI is consistent with a mafic - ultramafic source containing about 5% magnetite.

During 1994 a single 2km N-S trending line (356000E) was cut, to enable the completion of a
ground magnetometer survey. This line is located some 500m east of the main anomaly, however
modelling carried out suggested a 350m wide "dyke", approximately 140m beneath the surface.
Susceptibility values applied to the model lie in the "common" range for an ultramafic, and the
lower range for magnetite skarns (Aravanis, 1994). An additional one or two N-S magnetometer
traverses were recommended in order to conduct further modelling.

In March 1995, a helimag survey flown by UTS, included the Avebury grid. A "dumbbell­
shaped" anomaly was identified, approximately IooOm x 300m, beneath over-thrusted Cambrian
sediments. The source was believed to be less than 100m in width, and lie 30 to 100m beneath the
surface. Further modelling by Doe (1996) indicated the body is variable in width and/or depth,
and is dipping steeply southwards. A single line of ground magnetics along planned drill sections
was recommended prior to the commencement of drilling. Tesselaar suggested the eastern
anomaly dips steeply to the north, while the western anomaly has a steep southerly dip.

Diamond Drilling

A three hole diamond drilling programme was conducted during the latter part of 1996 and early
1997. Three diamond holes were drilled, totalling 791m. The aim of the drilling programme was
to intersect skarn related base metal and/or gold mineralisation associated with the tightly folded
Ordovician Gordon limestone believed to underlie over-thrusted Cambrian and Proterozoic rocks,
close to the periphery of the Heemskirk Granite. The location of these holes relative to the
magnetic anomaly is illustrated in Figure 2.

DD96ZAl

DD96ZA 1 is located in the western part of the grid (354793E, 535n06N), and was drilled into
the western centre of the magnetic anomaly. It was oriented 65° towards 360 (AMG), and was
drilled to a depth of 284.5m.
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The geology of ZA I is illustrated in Figure 3. The first 90m of the hole are dominated by
metasedimentary rocks believed to be equivalents of the Crimson Creek Fonnation. Petrological
analysis indicates these sedimentary rocks had a rather mafic provenance.

Below this, the hole intersected serpentinite and altered ultramafics. These rocks have been
metamorphosed, and largely been completely serpentinised. The dominant serpentine mineral
appears to be lizardite, but antigorite is also locally present. Magnetite is believed to have fonned
as the result of serpentinisation. Alteration of these ultramafics has been so intense, that they are
virtually unrecognisable. They are often light (white to cream) in colour, and have the appearance
of limestones. Many contain subordinate carbonate either as a retrogressive metamorphic phase,
or as late stage veins. The ultramafic rocks are interpreted as having originated as dunitic or
olivine-rich peridotites. The presence of relict chromite, is an indication of an ultramafic origin,
rather than metamorphism I metasomatism of a sedimentary rock (Ashley 1997a). The rocks
intersected in this hole have been metamorphosed to hornblende hornfels facies, with an earlier
regional metamorphic event, having a contact metamorphic overprint.

Several of the ultramafics contain significant amounts of sulphides (and asenides). There are
traces of niccolite and ?gersdorffite. Pyrite is common as aggregates sometimes associated with
magnetite. Two samples sent in for petrological analysis contained millerite, the amount of which
thought to be indicative of Ni grades up to 0.5 to I %. It is possible that the ultramafics contained
traces of disseminated pentlandite and pyrrhotite, now replaced by pyrite.

The core was halved, and samples were sent to Analabs, Burnie. A summary of assay results is
below:

• Ni values were generally around background levels expected for an ultramafic
«2000ppm). Two zones returned:

8m at 0.61 % from ISl.6m (including 2.4m at 1.44% Ni):
10m at 0.34% from J885m.

• Zn values were very disappointing with a highest assay of 25m at 2200ppm in
silicified metasiltSlOnes, overlying the ultramafic unit.

• A highest Pb value of 1.7m at 1180ppm was returned.

• A highest Au assay of 2.1 m atSlppb was returned, with PI and Pd generally below
detection.

• Silicified chloritic metasiltstones above the altered ultramafic were elevated in Ba.
averaging 62.2Sm at 1700ppm Ba.

• Cr assays in the ultramafic were generally <2000ppm with a highest assay of 340ppm
Cr over O.Sm.
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Samples from ZA I were not assayed for Sulphur. The results were generally disappointing, with
Ni generally only around background levels « 1500ppm Ni) expected for an ultramafic. and no
significant base metal mineralisation intersected. It should be noted. however. that this hole was
located some 800m to the west of the main Pb-Zn anomaly. which is associated with the eastern
centre of the magnetic anomaly.

DD96ZA2

DD96ZA2 was drilled into the western part of the main Pb-Zn geochemical anomaly (355609E,
5357297N), associated with the eastern centre of the magnetic anomaly. The hole was oriented at
50° towards 360 (AMG) and was drilled to a depth of255.5m.

Unlike ZAI, DD96ZA2 intersected bands of serpentinite and altered ultramafics within often
highly silicified siltstone and mudstones. The first 60m of the hole were dominated by porphyritic
volcanics. largely fine-grained andesites. Approximately 10m of intensely altered ultramafics
were intersected below this. comprising 75% quartz, 10% chlorite and 4% carbonate. This
particular unit returned the highest Ni values, and contained 3% niccolite. 3% gersdorffite and 2%
chromite. among other trace sulphides. This was underlain by a tremolite-rich ultramafic
containing minor sulphides. Below this the ultramafics were dominated by serpentinite.
containing two 1m wide magnetite-rich bands (up to 40% magnetite). also associated with
elevated Ni.

A second "band" of serpentinite and associated calc-silicate was intersected around 165m.
enveloped by metamorphosed siltstone. The ultramafic rocks are interpreted to have originally
been dunites or olivine-rich peridotites. and all samples sent for petrological analysis contained
relict chromite.

The Crimson Creek Formation rocks have been metamorphosed to lower greenschist facies and
are weakly deformed. The ultramafic rocks were probably serpentinised at this stage and have
undergone subsequent rodingitic / blackwall alteration near the contacts with the Crimson Creek
Formation sedimentary rocks (Ashley I997b).

Rocks from the Crimson Creek Formation are not significantly mineralised. The ultramafic rocks
contain locally abundant magnetite (most likely to be the result of serpentinisation). The presence
of niccolite. gersdorffite and pyrrhotite in one sample sent for petrological analysis could be
indicative of grades of up to several % Ni. Disseminated pyrite and sphalerite are also present.

Core from ZA2 was halved and sent for assay to Amdel Laboratories. Adelaide (following poor
turnaround experienced through Analabs). Below is a summary of results received:

• Ni values were generally around background levels expected for an ultramafic
«2000ppm). A 3.85m zone returned 1.67% Ni on a weighted average basis. from
68.85m, including 1.15m at 1.83% Ni. 1.0m at 2.08% Ni and 1.7m at 0.70% Ni. Other
elevated Ni assays included:

2.6m at 0.59% Ni from 90.5m;
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2.3m at 0.89% Ni from 102.1 m;
104m at 0.56% Ni from 10404m;
2.2m at 0.57% Ni from 183.1 m and
Urn at 0.98% Ni from 189.6m.

• Zn values were very disappointing with a highest assay of 1.15m at9100ppm from
68.85m associated with the highest Ni values. Zn assays were generally less than
350ppm Zn.

• A highest Pb value of 1.15m at 2450ppm from 68.85m was returned. again from the
zone returning the highest Ni assays. Pb values were generally less than 1000pm.

• Cr assays in the ultramafic were generally less than l000ppm with highest assays of
1.15m at 1.27% Cr from 68.85m and I.Om at 1.37% Cr from 7Om. Again these results
were returned from the zone containing the highest Ni values.

• Au. Pd and PI values were generaIIy negligable.

No significant base-metal mineralisation was intersected, apart from one zone associated with the
highest Ni values. All samples were assayed for sulphur. Sample preparation for approximately
half the samples (generally the mineralised ones) was carried out at Analabs Burnie. however all
assays were carried out at Amdel Laboratories, Adelaide.

DD97ZA3

DD97ZA3 was drilled in the centre of the main geochemical anomaly (355790£, 5357060N). The
hole was oriented at 500 towards 005 and was drilled to a depth of 256m.

The geology of the hole is illustrated in Figure 3. The top 30m comprise a weathered zone of
ferruginous siltstone. overlying approximately 90m of chlorite altered volcanics, probably
andesite. A 22m zone of calc-silicates and magnetite-rich serpentinites was intersected from
121 m. Above and below this siltstones and mudstones (often banded), have been intensely
silicified. Minor Ni mineralisation with the altered ultramafic unit generally occurs within the
calc-silicates, close to the margins of the serpentinite.

A zone of intensely deformed meta-sedimentary rocks occurs below 240m and contains
significant sulphide mineralisation and an associated elevated Cu response. Many of these
sulphides appear to have been replaced, largely by pyrite. with some minor chalcopyrite evident.

Half drillcore was sent to Amdel Laboratories, Adelaide. Results are summarised below.

Best nickel results were recorded in a zone of altered ultramafic and included:
• Oo4m at 1.09% from l85.6m:
• 0.7m at 1.12% from l89.3m.
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Insignificant lead and zinc assays were returned, with results generally below 200ppm Pb and
500ppm Zn. Best assays were 0.6m at 3650ppm Pb from I38.Om, and 0.55m at 6550ppm Zn from
I37.45m (both assays from within chloritic metasediment). A 0.9m zone within highly deformed
metasediments returned 0.295% Cu from 248.0m.

Discussion

The aim of the drilling programme was to test a discrete magnetic anomaly and associated
geochemical anomaly located at Avebury, in order to identify a possible RTZ-CRA size skarn
associated base-metal ± gold orebody. The magnetic anomaly itself, appears to be associated with
magnetite-rich layers from within an altered ultramafic. Drilling failed to intersect any significant
lead-zinc mineralisation, associated with the geochemical anomaly, however some minor, though
potentially significant nickel mineralisation was identified from within the ultramafics. Best Ni
results were recorded from DD97ZA2 which returned 3.85m at 1.67% Ni from 68.85m (including
I.Om at 2.08% Ni).

The source of the magnetic anomaly at Avebury appears to be magnetite-rich layers from within
an ultramafic. All three holes failed to intersect Gordon Limestone, however, such a target
potentially exists at depth. On the other hand the Pb-Zn geochemical anomaly in the centre of the
Avebury grid appears to be the result of surface enrichment due to the weathering of chloritic
metasedimentary rocks.

The ultramafic body was see to thicken from east to west, with the largest intersection occurring
in ZA I (and remaining unclosed at depth). Thinner ultramafic bands intersected in ZA2 and ZA3
may be sills associated with the main body. It would appear that the main ultramafic body
underlies the western centre of the "dumbbell-shaped" magnetic anomaly. Petrological analysis
indicated the presence of Ni bearing minerals such as millerite (NiS), gersdorffite (NiAsS) and
niccolite (NiAs). The presence of minerals such as millerite with high Ni contents (64.67% Ni),
could possibly indicate the presence of a potential low sulphide-bearing nickel deposit associated
with the ultramafic units.

A similar style of mineralisation associated with an ultramafic body was the focus of exploration
by CRAE during 1992 and 1993, at Trial Harbour. Serpentine development was seen as a key
requirement in ultramafic bodies containing disseminated, low sulphur Ni mineralisation. At Trial
Harbour, however the surface geochemical anomaly was found to be the result of surface
enrichment of Ni in silicates, with no significant Ni-bearing sulphides.

Samples from DD96ZA2 and DD97ZA3 were assayed for sulphur, in order to determine whether
or not anomalous nickel was contained within sulphides or within the silicate lattice of the
ultramafic rocks. Elevated sulphur (and arsenic) accompanies the best Ni assays from ZA2
(2.15m at 1.95% Ni from 68.85m), indicating that Ni is contained within sulphides and/or
asenides. Sulphur assays from this zone returned 2.15m at 1.53% S from 68.85m). A simplistic
approach in determining the amount of Ni present on a 100% sulphide basis (including asenides),
is to recalculate the amount of Ni present (in this case approximately 127.45%), and then estimate
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the amount and type of sulphide present. and the amount of Ni each species holds (as not all S
will be tied up with Ni).

Modal proportions of the sulphide species present. from a petrology sample taken at 70m were
niccolite 3%. gersdorffite 3% and pyrrhotite I%. with trace sphalerite, galena, chalcopyrite and
pyrite. The approximate amounts of Ni contained within niccolite, gersdorffite and pyrrhotite are
43.92%.35.42% and 0% respectively. Hence on a 100% sulphide basis the Ni content would be
approximately 41.7% for this particular sample (representing an upper limit on the likely primary
grade). This is obviously very high and is in no way representative of the ultramafic body as a
whole (especially in view of the pyrite aggregates seen in ZA I and in other samples from ZA2),
however it does point to the potential of fmding significant low-sulphur mineralisation in the
Avebury area.

Other credits in a deposit of this nature could be Co and PGEs (Dave Andrews, pers. comm.). PI
and Pd values were generally insignificant in all three holes. while Co assays were generally less
than lOOppm, with a highest assay of 1m at 1500ppm Co from 70m in ZA2.

The sulphide mineralisation intersected in ZAI, ZA2 and ZA3 is closely associated with high and
indeed variable magnetite contents within the serpentinite (Rebek, 1997). These magnetite-rich
zones appear to have been subjected to repeated mobilisation, and these re-mobilised zones
perhaps offer the best targets for locating significant Ni-sulphide mineralisation. Such zones may
be likely to occur near the margins, and at the contacts of the ultramafic body. and possibly
further ground magnetic traverses would help in better defining these zones.

It is intended to carry out conductivity measurements on the mineralised drill core, in order to
attempt to characterise these zones to assess the use of EM techniques as potential tools to locate
further nickel mineralisation (Torbjom von Strokirch, pers. comm.). At the time of writing such
an analysis had not been undertaken, and its merits as a potential tool for defining further drill
targets in the Avebury area will be the subject of a later memo.
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Diamond holes ZAl, ZA2 and ZA3 have re-opened the issue of nickel-copper
sulphide search in serpentinites and other ultramafic - mafic rocks in Tasmania.

It was interesting to hear that the specialists now consider the famous komatiite
hosted sulphide occurrences of Yilgam to be too small, with too much shearing, not
in a geotectonic setting for Rio Tinto size ore bodies.

The specialists did not show much interest in the Tasmanian nickel-eopper sulphide
occurrences; they saw them as too small, too much shearing, not in the most
favourable rock type, not in a favourable geotectonic setting.
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Awbury

The original nickel-eopper sulphide initiative was based on a visit to Honeymoon
Well in about 1992. When they saw how excited the West Australian nickel
specialists get when they see a bit of sulphide, geologists familiar with Tasmania
thought that assessment of known nickel-eopper sulphide occurrences like Melba
Flat, Hazelwood or Trial Harbour may be a simple and inexpensive way to find a
new nickel-eopper sulphide ore body.

The key point emphasised at the recent Alice Springs nickel-eopper sulphide
workshop was the nickel and copper content of sulphides; if on 100% sulphide basis
the nickel content is only 1%, that is the upper limit on the likely primary grade.
Even the famous Voisey Bay Ovoid Zone only carries 4%Ni on 100% sulphide basin.

By remobilisation nickel and copper sulphides may be able to segregate from
pyrrhotite, however the specialists we met at Alice Springs seem to stick to the
primary magnetic model; they may think that subsequent remobilisations and
modifications somehow "spoil" the original (=primary magmatic) mineralisation;
they were not willing to discuss effects of remobilisation and modification.
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Both the serpentinite and the Cambrian sediment look quite messy for tens of metres
from the contact but there is some predictability.

It would appear that alteration of serpentinite and remobilisation of magnetite is
accompanied by remobilisation of sulphides.

The sulphide mineralisation intersected in ZAl, ZA2 and ZAJ seems to be related to
intrusive bodies of serpentinite characterised by high and variable magnetite content
which probably explains the bulk of the magnetic target.

Toward the contact with Cambrian fine grained sediments the degree of
remobilisation of magnetite precursors and the "mottling" in serpentinite increases.
Near the contact the colour of serpentinite is not much different from the colour of
the sediment.

428153
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The magnetite is clearly visible in the serpentinite; there are indications of repeated
mobility of magnetite precursor; in black serpentinite magnetite is relatively evenly
distributed; by successive remobilisations in certain parts of the serpentinite mass
(which are characterised by more pale colours, ranging to very pale) the magnetite
precursor was concentrated into magnetite rich masses with irregular outlines; even
though one is almost certainly dealing with "alteration" of serpentinite and
"remobilisation" of magnetite precursors, the texture of the altered remobilised
masses is still magmatic, with globules of magnetite mixed with globules (often
amoeba shaped) of paler serpentine in matrix of darker serpentine or other silicate,
giving it a "mottled" appearance.

The sediment is softened and chaotically ("soft sediment style") disrupted and
brecciated, with dykes of the order of 1 to 30m of serpentinite injected far into the
sediment; "mini-dykes" (Imm to 10cm wide) of greenish silicate material occur in
brecciated Cambrian sediment in the contact zone but they may not be directly
derived from serpentinite.

The most visually apparent example of remobilised irregular masses with 10 to 50%
of magnetite occurs in ZA3 between 205 and 208.5m, within what may be a dyke or
projection of serpentinite which starts at 118 and ends at 210m; this serpentinite is
quite pale and mostly non-magnetic based on hand magnet (the magnetic
susceptibility log is still being prepared and will be a very useful source of
information on remobilisation of magnetite and alteration).

One of the most visually apparent sulphide concentrations occurs in immediate
vicinity of this irregular magnetite rich mass, for example in massive pale serpentine
devoid of magnetite just a few centimetres away from the sharp contact with a
magnetite rich mass at about 205m. There are other intriguing colloform banded
sulphidic zones around 194m and between 188 and 190m, in the same body of
altered serpentinite.
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By comparison (and by contrast) in the dark to black serpentinite in hole ZAl, say
around 155m (with assays of 0.38, 1.44 and 0.3% Ni over intervals of 1.7m, 2.4m and
2.0m respectively - with an amazingly low 10ppm C~, magnetite seems to be still
relatively evenly dispersed throughout and even the sulphides only show very
modest degree of remobilisation into strings of immiscible small globules with a
vague sense of direction of the flow of "the soup".

There are other sulphidic globule concentrations at 113.8m, at 185m (3m x 0.67% Ni),
from 198.8 to 203.5m (0.4 to 0.5% Ni) and at 247m (1.6m x 0.86% Ni).

Detailed studies of sulphidic intervals are required to get at least enough estimates
of the nickel content on 100% sulphide basis, and relative amounts of nickel tied up
in serpentinite and in sulphides, the sulphide species; correlation between the
sulphide content and the magnetic susceptibility log, and correlation between
colour/mottling in serpentinite and sulphide content

Due to segregation during remobilisations the earlier sulphidic concentrations in
black serpentinite are likely to be of roughly the same composition; the greater the
number of remobilisations the more variable the composition of sulphide
intersections on 100% sulphide basis is likely to be. The same may be the case with
alteration.

One of the most remobilised and altered sulphidic intersections may be that in the
intensely disrupted and brecciated Cambrian sediment from 247.8 to 248.9m and
252.5 to 254.3m in hole ZA3, where a variety of sulphides including chalcopyrite are
concentrated in the matrix of the breccia.

The sulphides remobilised across the contact in to the sediment may represent an
interesting target (like at Sudbury).

Tim's logging was very helpful in the attempts to come to terms with somewhat
unfamiliar and complex geology of the ZAl, ZA2, ZA3 area. In addition to features
mentioned above, he pointed out many other features of interest, for example an
increase in degree of "soft sediment style" disruption and brecciation due to mass
mobility of the Cambrian sediment pile down the hole in ZA3; with a change to a
finer grained to aphanitic (=OOZY) sediment at about 119m, the degree and
complexity of disruption increases and reaches its maximum from 247m onward,
including two intervals with relatively good sulphide concentrations discussed
above.

There are many geological issues related to nickel and copper sulphides (plus
sphalerite) concentration and remobilisation to be studied before one can make
conclusions about the potential.

While the mineralisation may not meet the expectations based on rigid nickel-eopper
sulphide models like Kambalda, Mt Keith - Honeymoon Well, Voisey Bay, Sudbury,
Norilsk - Talmalch, the nickel content on 100% sulphide basis may be very high and
remobilised sulphidic masses may become predictable with better understanding of
local geological setting and processes.



for Jacob Rebek

Regards

The field team will have to create their own 3D geological ore body concepts; the
three drill holes provide a great basis for the studies of nickel sulphide potential of
the West Coast of Tasmania.
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Nickel specialists would probably downgrade the prospect because they do not
understand the capability of processes of successive remobilisations into
"structurally" controlled positions and the structural specialists would probably get
frightened off by the complexity of chaotic disruption, and brecciation such as seen
in holes ZAl, ZA2 and ZA3 (including "intraformational conglomerates" - ie.
Breccias which have been reworked so that fragments become rounded - in the top
of hole ZAl).

PS: Core from diamond holes drilled at Tenth Legion prospect north-west of
~ury may be interesting because it intersected magnetite-sulphide
concentration on-off sediment style disruption and brecciation zones; some
high zinc values were obtained. Trial Harbour core from serpentinite would
be interesting for comparison also.
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The width of the source is uncertain but probably less than 100m or so

Such values equate to 10% or so magnetite content.

In the absence of remanence magnetic susceptibilities in excess of
30000 10-; SI are expected.
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Tolophono: (063) 61 8660
Fox: (Do.1) (, I 8661

MEMORANDUM

T McConachy~. II \'

TDoe

Modelling of Avebury Aeromagnetic Anomaly

4 June. 1996

The anomaly has been modelled using data along two lines using the Geosoft
Inversion programme.

The geological explanation tor the anomaly is speculative but banded-iron
formations and magnetite qual1zites match the geophysical character

eRA EXPLORATION PTY. LIMITED, eN (1110 OJ) I2S

New South Wales District - Eastern Region
~.4 Lc-ewood Driv~

PO Box 2067
Ordnge. NSW, 2800

A strongly magnetic source I km long buried between 30 and 100m and
dipping steeply south is indicated

Date:

From:

Summary The aeromagnetic contour plan over the Avebury prospect some 7 km SW of
Zeehan, Tasmania shows an elongate, twin-centred, E-W striking + SOOOnT
anomaly

To:

Subject:
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The CRAE 1995 helicopter airborne magnetic survey shows a very strong
+5000nT magnetic anomaly some 7 km SW ofZeehan

[nspection of the contour diagram (Plan Tv 1061) shows the anomaly is
elongate in an east-west direction, has a length of over Ikm and has two
main centres,

The geosoft magnetic inversion programme was used to model the profiles
on lines 10870 and 10770 which pass over the western and eastern centres
respectively.

The strike limited tabular option (tabular 2) was chosen as being the most
appropriate model.

The inversion assumes that the causative body is a uniformly magnetised,
magnetically homogeneous parallelpiped with horizontal upper and lower
surfaces. Remanence was assumed to be nil.

Plans Tv 1062 and Tv I063show the results The fits are considered good

Results are tabulated on Table 1.

Experimentation with other inversion options (ie tabular and ribbon) yielded
only unimportant variations in modelled parameters.
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Discussion In the absence of remanence the Avebury aeromagnetic anomaly is
interpreted as being caused by a source that is:

strongly magnetic
buried between 30m and 100m
Ikm or so long
less than 100m wide
dipping steeply southwards
variable in width

and/or depth
and/or magnetic susceptibility

Geologically it could be a magnetite quartzite or a banded iron unit

In the presence of remanence:
magnetite content could be lower
a pyrrhotitic source becomes a possibility
dip and location could be different
depth and (horizontal) width remain unchanged

Geologically then, in this case, it could be an extensive sulphides system
with, if ore minerals are present, a eRA size potential.

Now Plan Tv 443 indicates that, in the past, a grid was established over the
anomaly.

Plan Tv 761, however, indicates that no drilling has been done here.

The economic significance of the magnetic anomaly appears, then, to be
untested

Drillholes to test the source could be designed just using inversion models
derived from the aeromagnetic data.

A single line of ground magnetics along each planned drill section should be
considered before drilling begins as a check

Magnetic susceptibility measurements would need to be taken to determine
whether or not the drill test was adequate

Regards

Tony Doe
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Table I - Modelled Results

Anomaly Name Avebury

Centre Western Eastern

Line# 10870 10770

Strike set 800 AMG set 90° AMG

Length set 400m set 200m

Position of centre 354740 E 355 540 E
5357375N 5357450N

Depth 98m 30m

Depth extent large large

Width <100m <70m

Dip nos 74° S

Susceptibility.width 130 SJ.m 30 SI m

Remanence set nil set nil
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30 m
odeg

10 deg
odeg

90 deg

File Name:

Ref. : SK55-05 Queenstown

GEOMAGNETIC FIELD:
Field Strength 63000 nT
Inclination -72 deg
Declination 12 deg

COORDINATES:
Sensor Height
Strike Perp
Line Direction
Main Direction
Main Offset
Cross Direction
Cross Offset

eRA EXPLORATION PTY. LIMITED

El28/88 ZEEHAN 1
Avebury Aeromagnetic Anomaly

Drawn: t Doe

Autilor: T. Doe

MODEL PARAMETERS:
Model Type Tobulor2
Depth F 30. 4 m
Half Width X 5.00 m
Half Length X 100 m
Offset X 0 m
Dip F 106 deg
Thickness X 5000 m
Susceptibility F 0.239 emu
Remnance Ratio X 0
Remnance Incl X 0 deg
Remnance Decl X 0 deg
Main Position F 5357450 m
Cross Position X 355538.7 m
Base Level F 1200.523 nT
Base Slope F 1.015814 nT/.m
Base Curvature X -0.00534 nT!m2
(F-fitted. X-fixed. L-Iimit)
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MAGMOD INVERSION ON LINE 10770
assuming a 20 tabular source
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Date: May 199Il R rt No.:
Seale: Plan No.: T\l1063



30 m
350 deg

11 deg
odeg

90 deg

File Name:

Ref. : SK55-05 Queenstown

R rt No,:

GEOMAGNETIC FIELD:
Field Strength 63000 nT
Inclination - 72 deg
Declination 12 deg

COORDINATES:
Sensor Height
Strike Perp
Line Direction
Main Direction
Main Offset
Cross Direction
Cross Offset

eRA EXPLORATION PTY. LIMITED

EL28{88 ZEEHAN 1
Avebury Aeromagnetic Anomaly

Author: T. Doe

Date: May 1996
Drawn: t Doe
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MAGMOD INVERSION ON LINE 10870
assuming a 2D tabular source

MODEL PARAMETERS:

Model Type Tobular2
Depth F 98.1 m
Half Width X 5.00 m
Half Length X 200 m
Offset X 0 m
Dip F 108 deg
Thickness X 5000 m
Susceptibility F 0.901 emu
Remnance Ratio X 0
Remnance Inc! X 0 deg
Remnance Decl X 0 deg
Main Position F 5357375 m
Cross Position X 354738. 9 m
Base Level F -193.5465 nT
Base Slope F. 5653281 nT!m
Base Curvature X 0 nT!m2
(F-fitted. X-fixed. L-limit)
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Phm No.: T\l1062
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Schematic sections are attached.

Avebury Prospect DriUing

Depth
350
350
350
350

Dip
65
60
50
50

Internal Memorandum

eRA Exploration Pty. Limited
ACN 000 057 125

Azimuth
o

180
o

180

Northing
5357225
5357450
5357300
5357475

Tim McConachy

II December 1996

Torbjom von Strokirch

Easting
354800
354800
355600
355600

& a

F n
RTZ eRe\.

Drillhole
T
U
V
W

Torbjorn

428163

Because of the imprecise nature of the exercise we are remaining flexible. The number of
holes and number of metres drilled will depend in part on the results and stratigraphy
intersected in the first hole. Only one pad has been cut to minimise environmental disturbance
though all sites have been inspected by a government inspector.

All coordinates refer to local grid
Depths are based on two holes being drilled

If T does not intersect any significantly magnetic source then we will scissor the magnetic
anomaly with a hole sited at U.

The plan is to drill at site T first. If hole T intersects a magnetic body dipping in the modelled
direction then V will be the next hole.

Proposed Avebury Drill Holes

Drilling is planned for the magnetic anomaly at the Avebury prospect. The anomaly appears
to be made up of two bodies end to end. Four sites have been selected to give two scissors of
the two main magnetic zones.

Date:

To:

From:

Eastern Region
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Appendix 5

Environmental Data
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eRA Exploration Pty. Limited

ACN 000 057 125

Andrew Nisbet
Max Harvey

a~'
17 January 1997

Handling Chrysotile Asbestos

Tim McConachy

Tim Green
Brett Thomas

Torbjom von Strokirch

---
I{ rz CR\
- -----

Date:

To:

From:

Chrysotile asbestos was logged in DD96ZAI. As you can read in the accompanying note
from Honeymoon Well, chrysotile is of the serpentine family which is less dangerous to the
health than asbestos of the amphibole family. Notwithstanding this, CRAE's Honeymoon
Well project team take considerable steps to ensure that individuals are protected against any
possible harmful effects of asbestos.

Copy:

The main thing is to ensure that all efforts are made to avoid inhaling asbestos and the best
way at this stage is by following the Honeymoon Well guidelines.

I have been informed that dangers at Honeymoon Well are considered small, core is laid out
in the open and tests have never given any indication of excess fibres. The main issue is
considered to be with core cutting when it is critical to keep all core and areas where sludge
may be accumulating wet. All sludge should be disposed of and everything should be deanI'd
thoroughly.
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eRA EXPLORATION PTY LIMITED
428166

+(61 9)2709222
+(61 9)270 9223

Ref: F028SDL97

File: 1.2(inclusive of cover page)

FACSIMILE TRANSMISSION

Tel:
Fax:

••... A M__ of the RTZ-CRA Gt'ODP

17 January 1997

(03) 923011n

Jim Knox - B!I"doora

Steve Lawrence

NA

Asbestos

Date:

To:

WESIEIlN IlIIGION
3711clmont Ave
POBox 175
BJILMONTWA 004

Fall. Number:

From:

Subject:

Copy:

Number of Pages: 5

Jim

Pleaze fmd attached the information from the Honeymoon Well Induction Manual
regarding asbestos.

Cheers,

If I !QCate more detailed information I will advise.

IJ.~
Steve Lawrence
Superintendent Administration
Southern District

1Ili. dOCWllOOl .... tho toIIowiDc _ =10_ .oIdy lor tho ..- sddlos.... om =".......,and mil' <OBlain \eil>Ily
PlMlcgc4lnfonnation. '\'110 "'I')lni or _don of .... __ by _ odlorl!wl tho_Is pmhlbilOd. 1l'~
ha.. _wei l!I!s d,""II.mr 111..-. plouc lcl .. _ by IOI<pbonc and lila> ....m It by moll to the oboW _.. eo""
i=aoed will be lefUnded.
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GeneraUnformatioQ

Introdgction

428167

31 rJQ\wy 19962D

Chrysotile (white asbestos)

Actinolite

Anthophyllite

Tremolite

Asbestos minerals can be easily separated into very thin. long fibics which are strong

lIJ1d beat resislant. These properties have enabled asbestos to be used in a wide range of
industrial applications such as insulation, asbestos cement prodUCts and bt'alallinings in

vehic:les.

While it is not important to know the technical differences between the twO forms of

these minerals it is important to realise the health ris!;s of asbcstiform minerals are far

greater than those for the minerals in the massive form.

The only fann of asbestos recognised to dale at HMW is chlysotile and thaI this only

occurs in vay small amoUDts in II relatively SJIIall portion of the core that is drilled.

Howc~, as the chrysotilc is difficult to identify, all core and RC samples mu.~t be

ha ndled as if they contain asbestos.

Asbestos L~ a general lCml which applies to a range of minerals in two particular

mineraI gronps, Le. the Serpentine and Amphibole Groups.

Amphibole and Serpentine minerals are c;ommonly found throughoul the world and are
major components of the rocks found in the gold and nickel areas of Westem Australia.

Fortunately only under rare circumslances are these minerals found to be asbeslifonn as
they are usually found in the far less hazardous massive form.

When the minerals are found in the asbestifonn habit it is oflen in very thin veinlets

which are SO small thaI they go unnoticed. The main types of asbestos minerals found

in gold and nieleel mines in Western Australia are

It is extremely unlikely that crocidolite (blue asbestos) or amosite (brown asbestos) will

be found in the gold and nickel deposits.

I
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The three main affects of inhaling asbestos fibres are;

428168

Asbestosis which is a scarring of Ihe lung tissue. This disease may occur 5 to IS years

after exposure to excessive airborne asbestos fibre.

It is exttemcly unlikely thaJ: crocidolile (blue asbestos) or amosilC (brown i1SbeslOS) wilt

be found in die gold and Dickel deposits.

31 Iuwary 199621

Quysolile is pan: of the Serpentine Group of minerals when:i1S actinolile, anlhophllile

and tremolite are in the Amphibole Group. This distinction is very imponant when

COD&iderlng health affects because amphibole asbestos is significantly more porenl than

scrpenbnc asbeslOS in the indllction of cancer.

Therefore the safest way to treat asbestos-containing material is to keep it wet and

dispose of it or enclose il before it dries out. The following work place guidelines

should keep the potential hazard well below acceptable levels.

Asbestos can only become a hazard if very small fibres which are too small to see are
broken from the minenl dry OUI and are released into the air and then breathed into the

lungs by the worker. Asbestos minerals do nOI easily give off fibres. The minenl musl

be crushed or pulled apan: to release the fibIes.

Worlcsafe Australia has set a nwnber of limits for asbestos fibres breathed in from the

air on a working shift. The HMW Site has concentrations well below these limits and a

policy 10 maintain a very low level of exposure to employees. Asbestos testing reports

are available in the office for pusonnelto view if they wish.

The exposure standards are designed so that no measurable health affeclS will be scen

in workers who spend their entire life brealhing air contaminated by the number of

fibres sel by Worksafe Exposure Standard and these Australian Standards are the

strictest in the world.

Lung Cancer which may occur after 20 or more years of occupational exposure to

excessive asbeslos fibre concentration. Cigarelle smolting gready increases the risk of

contracting lung cancer by people with he,Lvy exposure 10 airborne asbestoS fibres.

Mesthelioma which is cancer of the lining of the cheSI cavity. This disease may occur

berwecn 15 and 50 years after rhe first exposure to excessive levels of airborne asbestos

fibres.
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Core Sbed

PrecoJlarlRC sampling and Logging

Core Culdn: Faalit)'

~eguj[emeDtsFor Asbestgs On Site

311_199622

• Disposable ovczalls when used should be placed in the appropriate bin clearly

marked Asbestos. which should have a lid. and these should be buried in the

dcsignarcd waste disposal area c1carly marked.

428169

• Respirattln of class M and safety glasses or other approved Personnel Protective
Equipment should be worn at all limes by pelSOMel cutting drill c;ore.

• Geologists and/or field assislanlS who ,get their boots or hands and arms soiled with

drill spoil should wash thcm at the core cutting shed prior to coming back to the

offICe and/or mess.

• If otWnary working clothes arc used to cut core they should be laundered at the

core cutting laundry before bringing them back to camp.

• All personnel sweeping the shed floor or handling core trays inside the core shed

should wear dust masks unless air monitoring indicates that this is no longer

required.

• The core cutting shed should be thoroughly washed out and the waste bins

emptied at the end of each day's work

• Personnel cuming core should make arrangements to have their lunches delivered

10 the lunch room and will shower theR: prior to tecuming to camp of an evening

or to perfone other tasks outside the core cutting facilities.
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Drillinc Operations

When RC drilling, samplcs below 40m should be drilled wet to minimise dust

(chrysolite is unlikely to 0lXUJ' above 4Om).

Any drill spoil from the RC pteC01lar not put into sample bags should be shovelled into

the sump bcfOle it dries OUL

When coring, all drill cuttings must go into the sump. They should be shovelled out of
!he channel and left in the sump to be bwicd II: a later date. If a sump is full of cuttings

yoo should request a new sump be du, as soon as possible to contain all spillage.

Clothes and boots !hat have been contaminated wi!h possibly asbestos-containing

material should be washed either at the drill site or at the driller's ablution area before

returning to the accommodation or messing areas. A boot washer has been placed

outside the ablution block for mis PllIpOsc..

Other Dnlling Guidelines

Precollar samples should be placed well away from any wet areas in rows of 10 or 20

samples. TheIe should be a SOcm gap between evCty seconG row to allow easy access

for sampling and logging.

Full core trays should be placed in an area that is easily accessible to the geologist's

vehicle and in such a position that they don't have to create a new track to get to them.

When filling in your drill plod make note of things like the depth of SOmm PVC casing

to me hole. lost circulation zones. ele.

Any person interested in further infannation should speak to Wayne Wright or one of

the geologistS un site.

Results from annual monitoring completed by independent external consultanlli are

held on site and are available for reading.

Additional repOItli on asbeStOS, its distribution throughout Western Australia and the

long tenn effects on hea1!h are available from the Site Manager.

311.lIIwy 1996



I ~ 428171cmm eRA EXPLORATION PIT. LIMITED--I Drill Site Environment Monitoring Sheet

I
Drill Hole & Sile Delalle Hole No: tIDSb'ZA\I I
Location: liI........ '!\ Proposal No: ~l ...(" I EL No. & Nama: [~ril? :Z€I?W'o~ ) I

I ~oo~;J AMG North: I'6:.s"X.2.0G", I AMG East: I ~S4-'"+'13", I R.L.: lin., I
(1Illlq~l AMGZone: I ~S" I Map,heeUs: I I: 2~OOC -r... 'AL , I

I
landoWner. I I Property: I I
Tenure: o Freehold o Laasehold Q-Ciown Land Other. I I

I
Topography: ~t BilndUlatlng o Steep [9-'1e"ry Steep

Vegetation: o None o Grassland o Scrub g1)pen Forest 86ense Forest

Land Use: o Grazing o Cropping lliorestry o Mining o Road/railo Recreation o Residential o Wilderness o Heritage o Conservation

Existing Disturbance ReI. to Environs: o Undisturbed ~no( o Moderate o Very disturbed

Soil Descriptlon:
Soi/pH: I I Soil salinity: I I Topsoil depth:

Photo taken: Date: cma.f9(' I Rei. Point: Il'll.> .....,\ 4 'Po.c\ - -~'-_=::J

r6ft • J
"ST. Bearing to ReI. Point: I :2'loO I Distance: I 2°....... I

Comments: I t\...L L.O f"lv- £""1'E'0-t. ~ ".~ .

I
NotificatJons & Approvals Prior to Drilling

Department or Industry, Salely and Mines Notification Date: I \~I\I\"lb. I Relerence: I I
landowner Access Arrangement Date: I I Valid till: I i
Government Authority Approval Date: c:::nE\% I

Land Tenure Check List

Exempled areas: ~@ Reserved Land: ~~ State Forest: €J~

Aboriginal culture / relics: ~~ Sensitive areas: ~@J Water licence: 5UIEJ
Endangered species: ~@

Access & Site Preparation

Access track: 0 Old track ~ss country, compaction only Distance: .J~ .. .............m
Vegetation cleared ... l;l'\Q.~j Area: ' ... ...........m x ................m8 Topsoil removed & stockpiled Area: ...............m x ................m
Track excavated / lanned Area: ................m x ................ 01

Drill pad: 0 NlA ~egetation cleared Area: ................m x ................m

0 Topsoil removed & stockpiled Area: ................mlC ................m

0 Pad excavaled /Ievelled Area: ................m x ... ............ rn

Sumps: 0 NlA 0 .~{6getation cleared Number:...............

tt 0 Topsoil removed & stockpiled Number................

0 SumpJs excavated Number.............•..

Comments: p. \10"'" ~~~ ~l'l ~A- "3 '"'" Sao-1V"J

?~ O";~\"C\~ o.l- t,.., "....J.l . ~o",J ~ 1Q.1";'2J.'J

I

I
I

I
I
I
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I
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I
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lllllng

Drill Site Environment Monltonnsz .,:)..lee~ "'aIle:l ol ~

Hole N0:l Du96zA 1 I
I::,er Delivery: ON/A o Caned o Piped or pumped

atBr Source: o Dam DRiver/Creek o ReUeuleted oBcre oShan4 28 172
IGrOUnd Water. Dory o Wet o AowIng whilst drtillng: o Flowing when completed;

A'St wat01 al (m): I I water table at (m): I I
I ~round Water

Qualily: o Fre,h o Brackish o Baity OVery ,aily o Unknown
I

Analysed: ~ I1iLl Details: I I DPO: I I

I Minimization Biodegradable driU fluids Ouel< ooan:l' 8unds Ground sheets
Measures:

I
Comments:

I I
(indudino sump cnedc5

iIt'lCI fl)fJf 1C0000000ej

I
Rehabilitation

Hole backfilled: ~ [}iU BackfiUed with: I I Depth (m): I I

I
Hole plugged: ~ [}iU Plug type; I I Depth (m): I I
Hole capped: ~ [}iU Cap type: 1 I Depth (ems); I I
Hole sealed i1 Ro.....ing: ~~ [}!£J Details: I I

I Waete' Sludge Landlonm Topsoil
N/A removed restored replaced Site ripped Revegetated

Access Track: 0 0 0 0 0 0
Drill pad 0 0 0 0 0 0
Sump/s 0 0 0 0 0 0
Details 01 Revegetation:

Date Species DetailS (seed/seedlings, quanlity etc)

Comments:

I I
Post Drilling Monitoring & Photography

Dare Comments (include weeo. corUroIj Recorded by

1 month:

6 month:

12 month:

Sign 011 & Approvals

Geotech. or Rehab. Officer:...•......•........•......•...•...........•.....•..•..•.....•............................. Date:.....................................................................

Responsible Geologist................................................................................................. Date:.....................................................................

Landowner:...........•.....................•.....•.......................•................................................... Date:•....................................................................

I
I
I

I

I
I
I
I
I
I
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I -cmm eRA EXPLORATION PTY. LIMITED 428173
< ...

I Drill Site Environment Monitoring Sheet

I Drill Hole & Site DellJlle Hole No: I DD162A '2. ,
Location: 7~","':"" Proposal No: I J;l / '16 I EL No. & Name: I,;lS7~ ~e.!Y"AIV I I

I
4~ AMG North: 15~S7 ;,57 I AMG East: I 35"SH19 I R.L.: I I?..o 0 10

l ' '1, ~.,) AMGZone: I 55 I Mapsheeus: I§ i : '2,,:,tCk'O 11<1,,41- I
Landowner: I I Property: I I
Tenure: o Freehold o Leasehold ITCrown Land Other: I I
Topography: [31'1at [31Jndulatlng o Sleep ITVery Steep

Vegetation: o None o Grassland o Scrub Gr'Open Forest r:J Dense Forest

Land Use: o Grazing o Cropping B'Forestry o Mining o Road/railo Recreation o Residential o Wilderness o Heritage o Conservation

Existing Disturbance Rei. to Environs: o Undisturbed @Minor o Moderale o Very disturbed

Soil Description:
Soil pH: I I Soil salinity: I I Topsoil depth:

Photo taken: Dele: I "Tlt!?!'7 I Ref. Point: /1i4;?"',cud 2<?"kj :(,..L.. I
0'f" Bearing to Ref. Point: I I Distance: I I

Comments:

I
fldK~ S~ ~.

I
Notifications & Approvals Prior to Drilling

Department of Industry, Safety and Mines Notification Date: ! {~ltllf" I Reference: I I
Landowner Access Arrangement Date: I I Valid till: I I
Government Authority Approval Date: I ""'("«'6 I

Land Tenure Check List

Exempted areas: ~f&J Reserved Land: ~@ State Forest: ~~

Aboriginal culture I relics: ~[g£] Sensitive areas: ffiU 00dJ Water licence: ffiU~

Endangered species: ~~

!
Access & Site Preparation

Access track: 0 Old lrack o Cross country, compaction only Distance: ...... f ...~....m

B'Vegelation cleared - ~<~ Area: ................m x ................m8 Topsoil removed & stockpiled Area: ................rn x ................m

Track excavated { formed Area: ................mx ................m

Dnll pad: 0 NlA ~egetation cleareCl Area: ................tll x ................m

Topsoil removed & stockpiled Area: ................mx ................m

0 Pad excavated Ilevelleo Area: ................mx ................ m

Sumps: 0 NlA §Vegetation cleared Number:...............
Topsoil removed & stockpiled Number................
SumpJs excavated Number................

Comments: J60--~~-"3;;'" ~~.
\oI~~ ~~~-"f~~~ ,..d ;I.:...J.c
~ -<-;; ~_" - Lbo~., /:;~ <"<~ u-.e.A ~~ - 52'....M'

I
I

I
I
I
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tormlng

Drill Site Environment NJOnltonne: ~Ale~. iate:.! ot 2

Hole N0:I .oMb2l\2 I
• Waler OeilYery: ON/A o Caned o Piped or pumped 428 174
I Waler Source: ODem o RlverlCreek o RelJculaled o Bore OShah

I
Ground Water: DOry o Wei o FlowIng whilst drilling: oFlatting when completed:

Am water at (m): I I Waler table at (m): I I

I
Ground Water
Quality: o Fresh o Bi8Ckish o Salty OVery salty oUnknown

Analysed: ~~ Delaiis: I I OP~: I I

I Minimization Biodegradable drill nuids Ouckboards Bunds Ground sheets
Measures:

Comments:

I ,(inctu(litlg sump C/'IecQ

and fuel slO'illJ8~

I
Rehabilitation

Hole backfilled: Ives I GLJ Bacldilled wllh: I I Oepm (m): I I
Hole plugged: lliLJ GLJ Plug type: I I Depth (m): I I
Hole capped: lliLJ [l!LJ cap type: I I Depth (ems): I I
Hole seaJed if flowing: IN/A I IVes I~ Details: I I

Wasto f Sludge Landform Topsoil
NlA removed restored replaced Sito ripped Revegetated

Access Tract<: 0 0 0 0 0 0
Drill pad 0 0 0 0 0 0
Sumpls 0 0 0 0 0 0
Details of Revegetation:

Date Species Details ,(seed/seedlings. quantity etc)

Commenrs:

I I
Post Orilling Mon/loring & Photography

Date Comments iil"CllJde weed conTrol) Recorded by

1 month:

6 month:

12 month:

Sign Off & Approvals

Gsot8ch. or Aenab. Officer:................................................................•......................... Date:.....................................................................

Responsible Geologist:................................................................................................. Date: .....................................................................

Lando.....nec..•...................................••..•..............................•.............•........................... Dare:.....................................................................

I
I
I
I
I
I
I
I
I
I
I
I
I
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CiIm eRA EXPLORATION PTY. LIMITED 428175< ..
Drill Site Environment Monitoring Sheet

Drill Hole & Site Details Hole No: ILlO97ZA3 I
Locauon: /!V£8VIG( Proposal No: I I EL No. & Name: 1+ za:&i"" .t' I

,AS
AMG North: I I AMG East: I I A.L.: I I
AMG Zone: I I MapsheeUs: I I.' $(J (J(Je' :Zu#t I

Landowner: I I Properly: I I
Tenure: o Freehold o Leasehold ~Crown Land Other: I I
Topography: o Flat G1 Undulating o Sleep o Very Sleep

Vegetation: o None o Grassland o Scrub o Open Forest ~ense Forest

Land Use: o Grazing o Cropping GrForestry o Mining o Aoad/railo Recreation o Aesidential o Wilderness o Heritage o Conservation

Existing Disturbance ReI. to Enyirons: o Undisturbed @Minor o Moderale o Very disturbed

Soil Description:
Soil pH: I I Soil salinity: I I Topsoil depth: ,3"...

Photo taken: Date: I /S/,79Z I Ael. Point: I I
/

Bearing to Ref. Point: I I Distance: I I

Comments: M:/u /1.<1",,1"" 11. ,e. t:-,
~tr ~"u~/ (..'-'?~l I~/

//{//"f"UAY'd '"" Junr/
/ .'

Notifications & Approvals Prior to Drilling

Department of Industry, Salety and Mines Notification Date: I I Relerence: I I
Landowner Access Arrangement Date: I I Valid till: I I

Government Authority Approval Date: I I

Land Tenure Check List

Exempted areas: ~~ Reserved Land: ~~ Slale Forest: ~~

Aboriginal culture I relics: ~~ Sensitive areas: ~~ Waler licence: ~~

Endangered species: ~~

Access & Site Preparation

Access track: 0 Old track . 8{:ross country, compaction only Distance; .................•........m

Allieus ,eI Vegetation cleared Area: ................mx ................m
;,';J 8 Topsoil removed & slod<piled Area: ................mx ................m

Track excavated I formed Area: •...............mx ................m

Drill pad: 0 NlA ~Vegetationcleared Area: ~...P.?r;,.........m x ....~~.......m

0 Topsoil removed & stockpiled Area: •••••...........mX __ ...•..........m

0 Pad excavated I levelled Area: ................mx ................m

Sumps: 'J, 0 NlA ,.B Vegetation cleared Number.••.....••......

Ax/, l"~'''' Topsoil removed & stod<piled Number................

I 0 Sumpls excavated Number.................
I

Comments: ~.-i(Jua"'d~ ~--/ {!~A-' {t-ilea'" ~ ct!-. /d.



j

i
i
I

I
I
!

UrI.... "he ..::.nVIIUUl1Ht:~J._.~_Ic.'___ ~u_J._.,::., ...'_.'••• ~ age ~ Ol 4

f: llling Hole No: I0027ZA3 I
Water Delivery: ON/A o Cartl'd 0'Piped or pumped

428176
I~ate,Source: DOam ~erJCreek o Reticulated OBo,e OSha~

DOry ~et o Flowing whilst dnlling: D Flowing when completed:Ground Water.

IGround Water

First water at (m): I I Water table at (m): I I

~eShauality: o Brackish o Salty OVery salty o UnknownIAnalysed: ~ ~. Details: I I DPO: I ,
Minimization Biodegradable drililluids Duck: boards Bunds / Ground sheets

I Measures:

I Comments: 11) ...trml..-./ .-ngf7 u~ /nnd~y ju-n/ ~u;nJOrw::lUdinl;l SUIl19 cI'MIcks

I
and fuel Slcrage)

an-/ al' .d""'/'
Rehabilitation

I Hole backfilled: ~~ Backfmed with: I I ; Depth (m): I
Hole plugged: ~ - Plug type: I- I Depth (m): I

I Hote capped: ~~ Cap type: I I Depth (ems): I
Hole sealed it tJowing: ~~~ Details: I

I
Waste I Sludge Landform Topsoil

NlA removed restored replaced : Site ripped Revegetated

Access Track: D 0 0 0 : 0 0
0 0 0 0

,
0

I
Drill pad 0
Sumpls 0 0 0 0 , 0 0

I
Details of Revegetation: ;-

Date Species Delails (seed/seedlings, quantity etc)

;

I ".

I Comments:

I I
Post Drilling Monitoring & Photography

Date Comments (i"lclude weed conttol) Recorded by

- 1 month:

. •
6 month: •

.,

12 month: ,

:

Sign Off & Approvals !

Geolech. or Rehab.~tlIcer:~~ ..•........•...•.............•..•......•.......•......... Date:.....................................................................

Date:.....•..!./<!}tZ.........................................
,

Responsible Geologist:.••.•..•....... ~.... ~•...••.......•.......•......•...•...................

Landowner:...........•.... ;..;............................................................................................... Date:.........•...........................................................

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

I
I
I
I
I
I
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