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1. SUMMARY

Two potentially large deposits of moderate-high grade

magnesite have been identified by geological mapping

and diamond drilling in the Arthur River region, north­

western Tasmania. One of these, the Lyons River prospect

consists of a magnesite dominated zone 200m - 400m wide,

over lOOOm long and at least 270m deep. The other deposit,

the Keith - Arthur River prospect is less well known as

it occurs beneath Quaternary alluvium, but it is con­

sidered to be of similar dimensions.

Petrological work and initial beneficiation studies

suggest that magnesite of acceptable quality can be

produced from the deposits but considerable additional

work is required to fully define the resource.

Other magnesite occurrences are known in the region and

there is potential for the identification of additional

deposits with further exploration.

2. INTRODUCTION

CRA Exploration Pty.Limited has entered into a Farm-in

and Joint Venture agreement with Mineral Holdings

Australia Pty.Limited. This agreement, which commenced

on 8th April, 1982 covers the exploration and develop­

ment of all magnesite resources within Mineral Holdings

EL 43/70 in the Arthur River area of Northwest Tasmania.,

Several groups had carried out limited exploration

programmes north of the Arthur River but initial

mapping by CRAE geologists indicated a large potential

resource in the Lyons River. One diamond drillhole,

DD82 LRl was developed in December, 1982 to test the

Lyons River area.
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This hole encountered a thick magnesite dominant carbonate

sequence accross a drill width of 356m.

The result was extremely encouraging and has been followed up

by a programme of detailed geological mapping and the

development of two additional diamond drillholes to 418.5m

and 367.5m depth. This work has been supported by petrological

studies to determine mineral and contaminant phases present,

and by initial beneficiation tests at the Zinc Corporation

Limited in Broken Hill.

Regional mapping suggested a second large body of magnesite

beneath alluvial covered ground between the Keith and Arthur

Rivers. Two diamond drillholes 138m and 244m deep have

been developed in this area. DD83 AR2 intersected 127m

of high grade magnesite. As a large magnesite body is

indicated in this area, additional drilling is planned.

3. CONCLUSIONS

Exploration to date has provided highly encouraging results.

Three diamond drillholes in the Lyons River area have out-

~ lined a major body of magnesite. The zone is at least lOOOm

in length and from 200m - 400m in width. The magnesite

extends to vertical depths of at least 270m. DD82 LRl

contains two major sections of magnesite (+40% MgO) between"

127.5m and 267.0m (139.5m) ;and 296.9m to 369.4m (72.5m).

In DD83 LR2 major sections of +40% MgO occur between 74.0m

and 120. Om (46. Om); 175.0 to 200. 7m (25. 7m); 250m to 290m

(40. Om); and 300m to 403m (103. Om) .

The iron, calcium, silica and alumina contents are variable

but limited petrological and heavy media separation tests

suggest they can be reduced to acceptable limits.
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DD83 AR2 intersected 127.5m of magnesite between 104.0m

and 231.5m. This result suggests the presence of a second

major body in the area between the Keith and Arthur Rivers,

some 5km north of the Lyons River Deposit. Initial

indications suggest that this body is also extensive but

additional drilling is required.

4. RECOMMENDATIONS

It is recommended that CRA Exploration Pty.Limited

continue to evaluate the known magnesite deposits and

to search for additional deposits within EL 43/70. A

future programme involving regional and detailed geol­

ogical mapping and diamond drilling is presented in

section 9 of this report.

5. LOCATION AND ACCESS

A map showing the location of EL 43/70 is presented in

Plan TASh 1510.

Access to the main areas of interest is via the Waratah

Highway to Henrietta then by sealed and gravelled minor

roads to the former sawmilling centre at West Takone •

An all-weather forestry road continues beyond West Takone,

over the Arthur and Keith Rivers and almost to the Lyons

River. This road ends at the Lyons River prospect.

Numerous logging tracks beyond this are generally only

accessible by foot.

Topography in the area is rugged with relief up to 400m

and slopes locally up to 50°. Vegetation consists of

horizontal scrub on valley slopes and myrtle and hardwood

forests on ridge tops. Ground conditions during winter

are very boggy, severely hampering normal exploration and

siting of drill rigs.
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Outcrop throughout the region is generally poor with most

exposures being restricted to road cuttings. The magnesite

outcrops are bold but widely scattered. Road cuttings over

the known magnesite commonly expose a distinctive yellow

sandy clay with magnesite or silica fragments. Where

present this is regarded as an indication of underlying

magnesite.

•
6. PREVIOUS EXPLORATION

Magnesite was first identified in 1925 by P.B. Nye (Nye 1925)

who assayed "dolomite" outcrops from the northern banks of

the Arthur River while assessing the suitability of the area

for a dam site. These samples returned MgO values of 45 ­

47.6% showing the material to be nearly pure magnesite.

Nye subsequently reported outcrops of dolomite and magnesite

in Cann Creek some 6km north of the Arthur River occurrence.

Since Mineral Holdings Australia obtained EL 43/70 numerous

companies have explored the area under joint venture arrange-

4It ments. B.H.P. examined and sampled outcrops at the Arthur

River prospect (Flood et al; 1971). A.O. (Australia) drilled

two percussion holes there and Osterreichish Arnerikanische

Magnesite AG (OAMAG) followed this work up with four shallow

diamond drillholes (Relogged and presented in Appendix VIII in

this report). CRAE explored parts of the area in 1971 for

basemetals associated with the Keith River gossan zone

(Porter 1971). Two diamond holes were drilled, however, no

significant basemeta~ concentrations were identified. These

holes were re-logged and included in this report as Appendix VII.
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During the tenure of EL 43/70 Mineral Holdings Australia

located three groups of magnesite outcrops in the Lyons

River area and carried out minor trenching and sampling.

Magnesite was located in the Lyons River, on the northern

slopes of a tributary of the Lyons River north of B.A. Creek,

and on the high slopes east of the Lyons River. The last

mentioned group of outcrops is referred to as the Pinner

outcrops.

7. GEOLOGY

The magnesite deposits in the Arthur River region are

situated in a north-northeast striking belt of highly

deformed Precambrian rocks known as the Arthur Lineament.

The Arthur Lineament varies from Skm to 15km wide and

extends from Wynyard on the northwest coast to an area

north of Granville Harbour on the west coast of Tasmania.

The Savage River iron ore and magnesite deposits occur

within the Arthur Lineament and along with their host rocks

are thought to be correlatives of similar rocks within

the Arthur River E.L.

The area north of the Arthur River within EL 43/70 is largely

underlain by Permian conglomerate - mudstone and Tertiary

basalt. These rocks effectively bury the Precambrian rocks

of the Arthur Lineament. A block of down-faulted Permian

rocks also occurs to the west of Lyons River - Arthur River

magnesite deposits. (See Plan TASh 1435)

The area abutting the magnesite zone to the east is underlain

by quartz schists and quartz-mica schists known as the

Keith Schists. These rocks are regarded as the hanging

wall sequence. The western footwall sequence is dominated

by amphibolite and pyritic siltstone. The Keith River gossan

zone is situated within this sequence and is possibly a

correlative of the Savage River pyrite - magnetite deposits.

The magnesite horizon is thought to be a conformable strata­

graphic unit.
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In view of the poor outcrop in the area detailed structural

information is not available however the magnesite horizon

is thought from drillhole information to dip steeply south­

east.

8. 1982 - 1983 WORK PROGRAMME

8.1 Detailed Geological Evaluation

During the early assessment of the area by CRAE, the Lyons

River area was mapped in detail. It was concluded that the

magnesite outcrops in that area represent one large magnesite

unit or a series of small parallel lenses. The Lyons River ­

Arthur River line of magnesite occurrences was subsequently

mapped at 1 : 5000 scale. The results of both mapping phases

are presented in plans TASh 1350, 1351. In total over 10km

of strike length was mapped. This was done to identify the

positions of the magnesite horizon for future drill testing

and to evaluate the possibility of a continuous magnesite

horizon between the Lyons River prospect and the Arthur

River prospect .

The principal conclusion from this work is that the magnesite

is not continuous over the zone but occurs in discrete

intervals along it. This is most notable at the northern

end of the Lyons River deposit where the magnesite thins

from about 350m to 30m or less within a strike length of

300m.

8.2 Air - Track Drilling

Another outcome of the geological mapping programme was

the tentative identification of weathered magnesite on the

eastern edge of a zone of Quaternary alluvium between the

Keith and Arthur Rivers. Subsequent drill testing (0083 AR2)

confirmed the presence of magnesite here.
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An attempt was made to locate continuations of this

magnesite beneath the alluvium to guide the siting of

future diamond drillholes. Fourteen air-track holes

were drilled totalling 157m. Six of these encountered

identifiable bedrock and allowed the eastern boundary

of the magnesite unit to be located on the northern

one of three traverses (see Plan TASh15ll for locations).

The remainder of the holes did not penetrate below the

alluvium within the 12m depth capability of the drill

rig. Samples of the material identified as weathered

magnesite were despatched for assay as an additional

check .

Results are awaited.

The presence of magnesite on the northern traverse suggests

that the Keith-Arthur River magnesite deposit has a strike

length of at least 1100m.

8.3 Diamond Drilling

Six diamond drillholes were completed by CRAE during 1982­

1983. In total, 1594 metres were drilled. A further

diamond drillhole is currently in progress at the Lyons

River prospect. Locations of these holes are shown on

Plan TASh 1435 .

8.3.1. Drilling at the Lyons River Prospect

OD82 LRl was drilled in the south of the Lyons River .

prospect to test the conclusion from detailed mapping,

that the area of widely scattered magnesite outcrops

is underlain by a large magnesite lens. The hole

intersected in total 201m of magnesite within a

357m (downhole) zone of magnesite and dolomite.
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Drill core was split and sampled at approximately 5m

intervals and assayed by Zinc Corporation at Broken

Hill.

Results show the following intervals to contain

greater than 40% MgO:-

From (m) To (m) Interval (m)

97.7 109.7 12.0

127.5 134.0 6.5

139.0 170.2 31. 2

182.9 267.0 84.1

296.9 317.1 20.5

322.2 338.6 16.4

341. 5 369.4 27.9

Total 198.6

The result confirms the presence of a wide zone of

magnesite at the Lyons River.

A drill section for DD82 LRI is presented in Plan

TASh 1354. A graphic log of assay results is presented

in Plan. TASh1225.The drill log is presented in Appendix

II.

DD83 LR2 was drilled approximately 900m north of

DD82 LRI to test the carbonate zone in the vicinity

of the Pinner outcrops. The hole was collared on a

basalt covered ridge and passed through 62m of basalt,'

gravel and weathered magnesite before intersecting

fresh magnesite. The carbonate zone was intersected

between 62.2m and 408.lm.
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The following intervals contain more than 40% MgO:-

From (m) To (m) Interval (m)

74.0 85.0 11. 0

100.0 120.0 20.0

125.0 130.0 5.0

135.0 140.0 5. 0

175.0 200.7 25.7

250.0 265.0 15.0

280.0 290.0 10.0

300.0 305.0 5. 0

310.0 320.0 10.0

325.0 370.0 45.0

375.0 403.0 28.0

Total 179.7

The result introduced the possibility of a large magnesite

deposit over 900m long at the Lyons River prospect.

The 0083 LR2 drill section is presented in plan TASh 1299,

assays in plan TASh 1304 and the drill log in Appendix III •

0083 LR3 was drilled approximately 750m south of 0082 LRI

to seek southern continuations of the magnesite. The hole

interseoted the carbonate horizon between 41.0m and

284.2m, but the lithology here is dominated by dolomite

and carbonate-bearing schist. Minor magnesite only was

intersected between 41.0 and 92.lm and between 266.8m

and 284.2m. This magnesite is affected by numerous

cavities and deposits of silica. Only one interval

exceeded 40% MgO (56.8m - 62.0m).

It is concluded that the carbonate horizon thins between

0082 LRI and 0083 LR3 and that the magnesite lenses out

in thi s zone.



- 10 -

•

•

The 0083 LR3 drill section is presented in Plan TASh

1371 and the drill log is presented in Appendix IV.

0083 LR4 was collared between 0082 LRl and 0083 LR2

to test for continuity of the magnesite between those

two holes. This hole was abandoned at 37.0m due to

drilling difficulties in hard siliceous dolomite.

0083 LR5 was collared approxi~ately 30m east of 0083

LR4 to effect the same test. This hole is currently

in progress.

8.3.2. Drilling at the Keith - Arthur River Prospect

0083 ARI was drilled southwest and along strike from

the Arthur River prospect to seek continuations of that

deposit. The hole intersected amphibolite only in the

expected carbonate zone and then passed into down­

faulted Permian rocks. It is concluded that the Arthur

River magnesite outcrops represent a small body trun­

cated by faulting against the Permian sequence.

A drill section for 0083 ARl is presented in Plan

TASh 1410 and the drill log is presented in Appendix V.

0083 AR2 was drilled beneath Quaternary alluvium between

the Keith and Arthur Rivers. The hole was drilled to

test the exposures of interpreted weathered magnesite

on the eastern edge of the alluvial area. The hole

passed through 104m of hanging wall schists and then

intersected l27.5m of magnesite. The hole was terminated

at 244.5m after intersecting an intrusive mafic dyke.

The following intervals contain greater than 40% MgO.

From (m) To (m) Interval (m)

104.0 145.6 41. 6

159.0 164.0 5.0

174.0 232.0 58.4

Total 105.0
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The result confirms the presence of good widths of

magnesite beneath the alluvial cover at the Keith­

Arthur River prospect.

The mafic intrusive at the bottom of DD83 AR2 presents

a problem. If it is a small dyke it may not mark the

western boundary of the magnesite unit. In this case,

it may be feasible to re-enter DD83 AR2 and extend it

beyond the intrusive to seek further magnesite. This

intrusive contains significant amounts of magnetite

and ground magnetic traverses have been done to allow

modelling of the magnetic anomaly thus delineated.

Processing of these results is in progress .

DD83 AR2 is rich in talc compared to the other holes

in the Arthur River region. This possibly reflects

a localised contact aureole around the mafic intrusive.

The talc is expected to contribute significantly to

the silica contents in DD83 AR2. The talc is not

regarded as a serious impurity, however, as a simple

flotation procedure should be able to separate it

from the magnesite.

A drill" section for DD83 AR2 is presented in Plan

TASh 1425 and a graphic log of assay results in Plan

TASh 1430. The drill log is presented in Appendix VI .

8.3.3. Previous Drilling

Drill core from the OAMAG holes at the Arthur River

prospect and from the CRAE holes at the Keith River

prospect was relogged to gain compatibility with the

drill logs from the present phase of drilling. Drill

sections are presented in Plans TASh 1372, 1389, 1426

and 1427; and drill logs are presented in Appendices

VII and VII 1.
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Silica is the major impurity in magnesite from the Arthur

River region. The magnesite commonly contains silica in

components, alumina and iron are variable but commonly

very low.

Twenty five samples of core from DD82 LRl and 0083 LR2

were collected for petrological and chemical examination

to determine the size, location and identity of con­

taminant elements as a first step in beneficiation studies

of the magnesite deposits. The results from this work

are presented in Appendix IX.

The main conclusion from this work is that the mineralogy

is simple. Most samples are mixtures of magnesite and

dolomite with minor quartz, pyrite and traces of talc and

chlorite. The major contaminants tend to occur in dark

coloured dolomitic patches rather than in the magnesite

itself. It is possible that this material could be removed

by a simple flotation or photometric ore sorting process.

8. 5 Beneficiation Studies

Preliminary beneficiation studies using drill core are

being carried out at the Zinc Corporation Limited in

Broken Hill. It must be stressed that the results

available at present can be used only as a rough guide.

The results suggest that silica can be readily separated

from the magnesite by heavy liquid separation techniques.

Iron on the other hand may be harder to separate. Work is

continuing on this problem.
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9. FUTURE PROGRAMME

The following work has been proposed for the next year of

exploration at EL 43/70.

•

1.

2.

3.

4.

Continuation of DD83 LR5 to complete the test of the

central Lyons River section.

Two diamond drillholes are planned at the Keith-Arthur

River prospect. One is planned approximately 800m

north of DD83 AR2 and the other is planned approximately

500m south west of DD83 AR2. These holes will seek

strike - continuations of magnesite intersected in that

hole.

The regional mapping programme will be extended to cover

the Cann Creek magnesite occurrence to evaluate the

possibility of a large magnesite deposit there.

Geological mapping will be extended south of DD83 LR3

to locate southern extentions of the carbonate zone:

5. The area east of the magnesite zone, particularly along

B.A.Creek, will also be examined to seek further

magnesite occurrences.

6 . There is a need for additional diamond drill holes between

DD82 LRl and DD83 LR3 and north of DD83 LR2, to more

closely define the northern and southern limits of the

thick magnesite encountered at the Lyons River prospect.

7. Additional diamond drilling may be needed in the Keith­

Arthur River section.

8. The beneficiation testing will continue.

This work should be sufficient to outline the major ore

zones identified to date. Further work on these would

consist of vertical percussion drilling to allow the

estimation of ore reserves.



- 14 -

10. REFERENCES

Flood, B.; van Wees, H.; 1971 Magnesite deposits -
Arthur River area, Tasmania
- Preliminary Investigations
B.H.P. Report.

Nye, P. B. ; 1925 Dolomite & Magnesite deposit
near the Victory Mine Arthur
River. Government Geologist
Report dated 14/4/25

•
Porter, M.; 1971 Final Report on the Keith

River prospect EL 43/70 North­
West Tasmania •
CRAE Report 3793.

11. KEYWORDS

Magnesite, carbonate,stratabound, Precambrian Drill-diamond,
Mineral processing.

Burnie 1: 250,000 Sheet SK55-3.

12. LIST OF APPENDICES

LR1 Log.

LR2 Log.

LR3 Log.

AR1 Log.

AR2 Log.

KR1

Description of Textures referred to in drill-logs.

0082

0082

0083

0083

0083

0071

0071 KR2 Logs.

Appendix VIII DOH's A.C.D.E. (OAMAG Holes) Drill Logs.

Appendix IX Petrological Reports.

Appendix I

• Appendix II

Appendix III

Appendix IV

Appendix V

Appendix VI

Appendix VII



- 15 -

13. LIST OF PLANS

Plan No. Subject Scale

TASh 1510 . EL 43/70 Location 1:500 000

TASh 1435 . Geological Sketch Map Arthur 1:20 000
River-Lyons River Magnesite
Deposits.

TASh 1350 . Geological Map Lyons River- 1:5 000
Arthur River Magnesite Horizon
North Sheet

TASh 1351 . Geological Map Lyons River- 1:5 000
Arthur River Magnesite Horizon
South Sheet

TASh 1354 . 0082 LR1 Drill Section 1 : 1 000• TASh 1225 . 0082 LR1 Assay Results 1 : 1 000

TASh 1299 . 0082 LR2 Drill Section 1 : 1 000

TASh 1304 . 0083 LR2 Assay Results 1 : 1 000

TASh 1371 . 0083 LR3 Drill Section 1 : 1 000

TASh 1410 0083 AR1 Drill Section 1 : 1 000

TASh 1425 . 0083 AR2 Drill Section 1 : 1 000

TASh 1430 0083 AR2 Assay Results 1 : 1 000

TASh 1426 DD7l KR1 Drill Section 1 : 1 000

TASh 1427 DD71 KR2 Drill Section 1 : 1 000

TASh 1372 OAMAG Drill holes A.C.D, 1 : 1 000
Drill Sections

TASh 1389 . OAMAG Drill hole E, Drill 1 : 1 000
Sections• TASh 1511 Keith-Arthur River Airtrack 1 : 2 500
Drill Traverses



•

•

APPENDIX I

DESCRIPTION OF TEXTURES REFERRED TO IN DRILL-LOGS
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0082 LRI LOG
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- ._---
DEPTH Cme

~raPhi
SPECIAL FEATURES ASSAY VALUES IAnalvsed by•..•.•..... .•......•. .1

Rac. Core GORE DESCRIPTION Weath. Alteration. Fracturing, Sample from To Rec
From
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ASSAY VALUES IAnalysed by __ .!
Rec I---c-----,---cr----r-c.----;---=---.--c--,--.-.,------,-----
1M) ~O GaO st~ RliJ, lP.o, IInO SO, LOr

To
1M}

CASING LEFT.. DPO No(s) ..

517027
SHEET No. L ..

TENEMENT NAME No .

PLAN - MAP REFERENCE .

DEPTH HOLE No.~»8JJ,.B:.!...

From
1M)

•
Sample

No.

C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
•

CO-DRDINATES AZiMUTH DRILLERS COMMENCED .

RL COLLAR INCLINATION DRILL TyPE COMPLETED .
-...------ ·-,----T--,-------~------r--------- .--=-~--=-

DEPTH Co" \,-- SPECIAL FEATURES
~'--c------,----- Rae Cc:ne r--:'raphi CORE DESCRIPTION Weath. Alteration, Frac:turing,
From To{M) IMI Size Log • Veining, Mineralization

IMI

;..9' .W I·~ (·o~ ')73 B"1l

1055"130 Im.) IJl~'5

111·.. ! 11'1· 0 1,·<.. 119 ... _ 111"7....
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•C.R.A. EXPL.ORATION PTY. LIMITED

DRill CORE lOG
• 517028

SHEET No. t. .
TENEMENT NAME.. No ..

PLAN - MAP REFERENCE ..

CO.QRDINATES AZiMUTH DRILLERS CDMMENCED DEPTH HOL.E No .

RL COLLAR . INCLINATION DRILL TYPE... . COMPLETED CASING LEFT DPO No(.I~l)f:?:."'~.I... .
------

..... ........... ... ...... ... " ....................... .............. , ........ ............................. •••.• -. " ••• »'" •• - •••••••••.. -_.. ,

DEPTH Co,o
Care pr8Ph ic

SPECIAL FEATuRES
To

ASSA Y VALUES (Analysed bV ........................1
Roc CORE DESCRIPTION Weath. Alteration. Fracturio9. Sample From Roc

From
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• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
• 5 1":'0')0

..JL ~ ~.;;):J

SHEET No..? .
TENEMENT NAME No ..

PLAN - MAP REFERENCE.. ..

CO-ORDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE Noll~l.J..R! .

RL COLLAR INCLINATION DRILL TYPE COMPLETED CASING LEFT . DPO No(') .
----_.~~.......................... ......................... ... ............................. .................. ~'.'':-:::: .. .......................... ...

DEPTH Cor8 Core Graphi
SPECIAL FEATURES

Sample From To
ASSAY VALUES IAnaly'ed by.......................,}

Rec. CORE OESCRIPTION Weath. Alteration, Fracturing. Rec
From IMI Size Log Veining, Mineralization No. 1M! 1M! 1M!
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• •C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

517030
SHEET No 6 .

TENEMENT NAME ,.. , No ..

PLAN - MAP REFERENCE ..

CO.QRDINATES AZiMUTH " DRILLERS COMMENCED DEPTH HOLE No.JJJ$1:J/Sl.
RL COLLAR INCLINATION DRILL TYPE.. COMPLETED CASING LEFT DPO Nol') ..

DEPTH Core ",' SPECIAL FEATURES ASSAY VALUES IAne'yoedby .
-cc:c-o::-,-- ReI:;, CSore fUrL8Ph, CORE DESCRIPTION Weath. Alteration, Fracturing, Sample from To Rec f--:---,-,----,:--r:=-....",-,,----,-,-
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• •C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

51'':' 0 3 1 7• sHEET No .

TENEMENT NAME No .

PLAN - MAP REFERENCE .

CO.QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No. !lJ)t!6..J.I5/
RL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT DPO Nols). ...... , ......

DEPTH Core
Core Graphi

SPECIAL FEATURES
Sample from To Roc

ASSAY VALUES (Analysed by..................... I
Re<:. CORE DESCRIPTION W~ath. Alteration, Fracturing.

From Size Log No. IMI IMI IMI ;,0, Iil1 IfnOTolMI IMI Veining, Mineralization /M! fAa SiO,- SOl tolIMI
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• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

• 51 ':0"')" ot.) ,...,.,. ~

SHEET No 0 .

TENEMENT NAME No ..

PLAN - MAP REFERENCE ..

CO·OROINATEs... AZiMUTH DRILLERS COMMENCED , DEPTH HOLE No.?iiJ.8.7...I...R.!
RL COLLAR INCLINATION DRILL TyPE COMPLETED. .. CASING LEFT OPO NO(51 ..

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

DEPTH Cm,
Core Graphi

SPECIAL FEATURES
To

ASSAY VALUES IAnalvoed by ........................ )
R,c CORE DESCRIPTION Weath. Alteration. Fracturing. Sample From R,c

From
ToIM) IMI Size Log Veining, Mineralization No, 1M! 1M! 1M!
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• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
• 5 1 '":j 0 ... r,

, " .) Q
SHEET No / .

TENEMENT NAME No .

PLAN - MAP REFERENCE ..

CO-ORDINATES _ __ AZiMUTH _ DRI LLERS _. COMMENCED .. __ DEPTH_ __ HOLE No.1!i)J."U..f(1..
RL COLLAR.... .. _.. __ INCLINATION DRILL TYPE COMPLETED CASING LEFT DPO No(s). ...... -- ......................... -............................ .................. , .......... .............................. ......................

-- -- ---~

DEPTH Cor.
Core \Graphi

SPECIAL FEATURES ASSAY VALUES (Anal'1'sed by ........................)
Rae. CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From To Ree

From IMI Size Log Veining, Mineralization No_ 1M} 1M} 1M} WqC Islo} !l1A £Pl "0 SO,__]"'1.._ To(M) ('1.0 lJ)/
1-------

, ..-
3'1'0\11+<1 I~.o --
""J'4.·n "77.0 11:1 IIOli...'/3 I..,,,•., r.,e'f.4- J«.~ '/.m I.Rll k."" 1-]14- .(}(f1- <·01 15e.'
.lThQI"'1ll1. 0 3'0 . "'A<:;' 9: - ....~"7."1 ....

~·C ~'ilN I,·, lLH:W;t. I .. t.-"',,1..., I...~'·o 11," I/.~.~~ -

"J,ll' '0 1.1IQ·oIii' "
t;o 11-1 3'67·/- ?gq·Om

lJ . I L_·I...J:~.

I J

F:: 0 ....

-~- -

-- --I--

----_. - .. -

--- -
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DD8) LR2 LOG



• •
0083 LR2 BOREUOLE SURVEY LOG 517035

DRILL Ha£ ~"; DD'b3LR'2.. lOCALllY: L'10N5 RIVE.R, TA'5. {)Arf COMMENCED: /-2.,-83 MTE COMPL£TfP: 2...'3 ';1".- '8 ')
Survey Deplh IniuvQI tMaq",ji, Az;",«t~ a",J lw(th Dip Gr;J A,iMu!h ~dw"j EQd;.q lWuad I.utl Ca",erQ Uo-('i' ~~"t~

COl,.. ....a.

4-1m 2,.IlQ·5· 4.6" 300·
-- .- _.~..- _...

SUl,Ior Om 0 - 't,m
Iq4-·0m 4-7·0"" - l+q~S", "L ~~·S· Iln1..""" 4i:0
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3°0· --_.-
I
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517036
SHEET No. J/I

TENEMENT NAME ..!\RT.H.VR..1UI,'£.IL£.L No.4.3/.j

PLAN - MAP REFERENCE .

DEPTH .!l.l8.•.5..m HOLE No. 0083 1...
CASING LEFT NIL DPO No(s).·.3036S·

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•DDB3LR2

CO.QRDINATES AZIMUTH ~.Q.Q.~ I DRILLERS..L .. .P!\HRX- COMMENCED lI.2.liU
HL COLLAR . INCLINATION 46.0 DRill TYPE BOYLES 3.7 COMPLETED 23/2/113.. . .-... ... ....... .................. .... .. ..... ..... .. ........ .........................

-OEPTH I Core
.------_. .._-_. _... -'-- ..

ASSAY VALUES IAn,lysed by.l ..C...6..J
Con: Graphi SPECIAL FEATURES

To---. Ate. CORE DESCRIPTiON Weath. Alteration, Fracturing. Sample From Rec

F:~T ~ TotMI IMI
Size Log Veining, Mineralitation No. IMI IMI IMI [;1,0 C..O SiOL filA ~,o, IIno SO~ [j)[

--- t_. I M"~+',, OJ: rrvptocry< t 'Hnn~,l< in ..

-- Buff Whit!' M,,,n"~itp <nerrv neirh, < - --_.

sil. 'Do 1. Maq.
0·00 3)00 0 TIt!"oM
.:ll:Q ...~-4 l"l~ No.. ,"1;'0_ -4-3'0 ....
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..
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5170:1,' I
SHEETNo..~

TENEMENT NAME ..AR..T.tHJ.I!...InV~.R .. E.L.. No.4.J/.

PLAN - MAP REFERENCE .

DEPTH .!l.l8.•.5..m HOLE No. 0D83 LI

CASING LEFT NIL DPO No(s) 30365

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•OD83LR2

CO·ORDINATES AZIMUTH J.QQ.? I DRILLERS K., P.P..HRX : ·COMMENCED V.U8.3 .
'lL COLLAR INCLINATION 116.0 DRILL TYPE Bo.YLf.S3.7 COMPLETED 23/2/S3.................................. ....... .................. .... .. ..... , .... .. ........ ......................... ... ..

-- .. - --r . . - -_ ... _. --- ...- ...
[I(PTH leo.. Co,. PtlPhi

SPECIAL FEATURES ASSAY VALUES IAnalysed by.l...C..ll.. i
... .--....;Aec. CORE DESCRIPTiON WHtn, Alterltion, Fracturing, Sample From To R.e

((l'n

To(MI IMI Size Log Veining, Mineralization No. IMI 1M) 1M) n.O RI,O, ftl.0' tlnD ladIMI G..O '5.0, 50~.....-

.\Mnct'l" I '!' r~_y. ,~ Mina~,l, in

IRuff IlJhi toP
..

. M,_nhc H,,' C n'tch Ie...
IB '0 ;.3.1:Q.. J'" &Q sit' Do1. M.2.9..:..

'0.:9+,0 :\'01 1/ I
:9:.<}7. {\ ?..'1~ II I
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5 17038 SHEET No.~.~
TENEMENT NAME..I\RIHlJ.({..Rl'!EH .. £.L No.4.3/.1

PLAN - MAP REFERENCE .

DEPTH !l18.•.&..m HOLE No. DDS3 l.F
CASING LEFT Nl L OPO No(,) 30355

C.R.A. EXPLORATION .PT:". LIMIT•

DRILL CORE LOG•OD83LR2

CO·ORDINATES AZIMUTH ~.QQ.~ I DRILLERS.. .K., P.I\RRI COMMENCED 1/.2JS3 .
r.L COLLAR. .. . INCLINATION !lfi.0 DRILL TYPE BOYLES 3.7 COMPLETED 23/2/83- .

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

D[PTH COl'
Cor~ pr.?hi

SPECIAL FEATURES ASSAY VALUES IAnalysed by.Z. ..C...B..J
Rec. CORE DESCRIPTION We.th, Alteration. Fracturing. Sample From To Roc

7";(,.;:;-
TolMI IMI Sill! Log Veining, Minerelization No. 1M) 1M) tMI

t140 AI,O, fc,a, Moo S03_tMI ~o $',0, LOL
- ,--- -oJ .

Mnctlv 1'l:: r ... " p.tn.c..l;"c + M;na... ,1< in
-_." t

Buff IWhit"
.

M.nnadta < patch s---- ,
\ S il.' Do 1. Mao.
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ob.rcvred b" rllitll')

.l1?Z·O 110·012.4G ..
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51'7039

h'Wl'l 7·lC /('74 <'0"; "fS'I.06! ./4-j 1-J4.J3

-0, IN..' <'051·316 ·0f5I·o66 !to./2.

'.22-l-~33~·Il~Nlf, D·Q '~07 2:7+ 'CI'!J •IB 1~'2

11,..,0; »./~I1'.'U <·05 ·ffl·08f '/6& 1'3-31

To
1M)

SHEET No..f!
TENEMENT NAME ..MUHJJR.Rl.yER.. E.L.. ... No.4J/..

PLAN - MAP REFERENCE ..

DEPTH !l18.•.5. ..m HOLE No. DD83 [.
CASING LEFT N.I.L OPO No{s).··30J55

From
IMI

Sample
No.

SPECIAL FEATURES
Weath. Alteration, Fracluring.

Veining, Mine(.lization

C.R.A. EXPLORATION P;Y. L1MIT~
DRILL CORE LOG•

Mn~tl" I ~ r ... , ptocryo~

CORE DESCRIPTION

DO 83 LR2

Core praohi
Silt' Log

C) ORDINATES AZIMUTH ).9.Q.~..I.. DRILLERS.. .K., P.A.RRY C~M·MENCED 1/.2.lS.3 .
:~ ••..<:~~~AR " INCLINATION" 1l6.? DRILL TYPE Bo.YL£S..3.7 COMPL.E:rE!:'.=~~lya3.:..:.:.:. ..:

(Ii PTH leo"
. --"Rec.

Ta!MI i IMI
. _. I

I

~;'r;

-!Ml

.l.'li:£ 12,\qo()~.7~ 01 i 7' ~1t.."~- r,,~·().....
2..1'1'0.11.'1-2.'0 3'0 SQ I~ri!ic si/iceour

'1%mite
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.too '0..2,01·0 ill'lot" fiQ ... arc" JoIomill
l.9l:'Q .206·0IYo~ " urth minor.J'IflI1U/V
2".0( ·o;).Oq·o 1:3'11 ., I "",aoer;!,. d6d;.
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~ :'111 0() 2''1'1 0' IA""d/ar rnaoll~ri1p
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l.1J.:.Q.i.~L' 3-/' o. wQ1fed... J
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1}}'oI2,,·ol~."·' rnnfftd I



51': () /} () SHEET No. SI8..
TENEMENT NAME ....R..ttlWLRt.Y.E.lLE.L No.4.3/.1.0

PLAN - MAP REFERENCE ..

DEPTH :4.l8.•.5. ..m HOLE No. DD83 I.lU
CASING LEFT NIL DPO Nols) 3036~

C.R.A. EXPLORATlOI\I PTY. LIMITE•

DRILL CORE LOG•0083 LR2

COORDINATES AZIMUTH ,}.9.Q.?..I.. DRILLERS K., P.I\RRX , COM~ENCED UUa.3 .
F<L COLLAR INCLINATION :46.0 DRILL TYPE BOYLES 17. COMPLETED 23/2/a3.................................. ....... .................. .... .. ..... ..... ........ ......................... ... .. '"

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

-0 ____ _.
OI::PTH leo.. eo,. pr'Phi

SPECIAL FEATURES ASSAY VALUES IAnalysed by.Z...C...B..Ji.
.--" Rec. CORE OESCRIPTION We.th, Alteration, Fracturing, Sample From To Rec
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SHEET No. liS...
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PLAN - MAP REFERENCE ..
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CASING LEFT DPO No!,)

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
•DD83LR3
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Core praphi

SPECIAL FEATURES
Sample From To

ASSAY VALUES IAnalysed by.:l..>:.•.8Ji.......l
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• C.R.A. EXPLORATION PTY. LIMITED

ORr LL CORE LOG
• 51 ~O;!rJ

<i et J

SHEET No.~/$. .
TENEMENT NAME No ..

PLAN - MAP REFERENCE ..

CO-QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No.1]).'?~(,.R.'I. ..
AL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT.. OPO No!,) .

ASSAY VALUES IAnaly.ed by )
Rec '--,--r--.-r--.----,--.-y---­1M)'

To
1M)

From
1M)

Sample
No.

DEPTH Cor. k SPECIAL FEATURES
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C -:;HEET No. . .

TENEMENT NAME No .

PLAN - MAP REFERENCE ..

DEPTH HOLE No. :ntil.J.l..g3 .
CASING LEFT DPO No!s)

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•
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RL COLLAR INCLINATION. DRILL TYPE COMPLETED. ........ ......... ........ ......................... ............................. ............................. , .......................
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1/'10 1JI1'0 :L.q~ :1..17'5"" - 2..5'l·<'rn
1/~'O 11.-'·0 3'06 1)o..-Jz fJ.<JJ 1..1_ :t: .:/1.1 1112' A,' _01._1. ..I

'jJO 12'1-'0 ).(( ~tJ. ,I)J,.J:L Mr"j, AI" 10 j,~j. k..., 1..59- ·"jm - :255 ·01/1 .

1.'1"0 UTO ),00 A,h:of anvi £ ;ti, In~: ,~
, V ,

117'0 1.~ 1,·4( ",;';nl~ I ....:t haAd' 11.0·"1T\. G-_-f>h',f, I" '~"I'

2...'P·o 1:)"0 12&> J:. I .. .f. .: ,.~_. nJ,bn~ ~,71· I

2...33'0 l:':I>o 11-'11) I¥AIJJ I J 1../ ".vi i .,../ ? 1'4 .Om. Cm-f-O/Jcifl f:n I Ii: ICPN" :71 ~ /J~ SI/f1 ~PI..l; S A ",.e 6v11/ S.) nf)rr

1_)~·O 13'10 3'00 A'. . L ./ nil£! IVII ''''' .11-••1 ,,~: 7)..•. I Cu. p{, Zn 49 Ihi, II!. "
LyrO 141·0 to:>

,
'- .Ic~ 1i,J'1/l ,,;, /. ~-1 V /0562_,,£ 1C,I·o 2.5<;,0 gO 3<; 11') ~ IH; ~)J)

1.;'1'2.'0 J..4<';·0 :I:Y7 /I J..u.i:fJ, .""1... '",1% /0C,(,23/ 25<;,0 2C;C, ·5 170 105 1/05 1 IFj 60
JHo 141Ul 3·06 ".Iul /1/1..-.1 if, r. 104(,2'''; 2<;<;·5 2S7·0 70 fa 19<; L /11 <20

L4'ii'0 ,2."j(·0 3-10 ,>, j,;0 -I ,:n .J~ 'OM"" 1056213 2.57·( 2.(,0 0 190 40 I/W L IJJ...1.(20
~l'O i1'14-,0 1'/0 10c,(,2 11 160'0 1.63·0 '7 <; 15 12M / 1·58 -:10
2'54-{) J:j70 1// I0562.~ 2(,1'0 JI.l ·0 l¥i 40 "1,/0 :L-. 1-25 <20
257·0 2((;'0 3'1'l ? 'i'l. ~~ - '] U·Rm. /OC;~2.36 1.J(, '0 :J..(/, off 190 40 1/00 2 Ilf 1..cJ
1£0·0 1.0'0 3·00 <:':1: n or~rI. ,Id~;t. E. ct. wJiJ~ 1. ..,'f... J.,/_:iA
J.U:o 2.(.(,·0 I'SI L"'-fi.. L. '1) . ~ ,/,,1,_ • I"",:;; h:.,., 26 If (I. -J...66·[m.

I v

2. (,(, .g ""'. tArl'. - OV'JC:.r> 15
I. J /. ./0; c.t:;0.

J v
,



• C.R.A. EXPLORATION PTY. LIMITED
DRILL CORE LOG • 517049

SHEET No.+/5......
TENEMENT NAME No.•..............

PLAN - MAP REFERENCE .

CO.QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No.:P.:P..'i.J./".R.J .
RL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT DPO No(,) .

DEPTH Cor. ,.,. SPECIAL FEATURES ASSAY VALUES (An.ly,.d by ..Z-(B..fI......l
.,--r----I Roc Core !"'"raphic CORE DESCRIPTION Weath. Alteration, Fracturing, Sample From To Ree 1---,-.---.-.,----,----,--.-.,---

rOrTI To(MI (MI· Size Log Veining, Mineralization No. 1M) (M) IMI I
(MI

Ao\H"--~ILI'-',,0~2I,==q..O~1:·-5"-'-,1~==~==~-..Ql ~"",,=.:R(,m==--.b2.:;J?:4---:-"4.2=".,~========~====~=~===~=~=~~~==~=====~=S:P:J~ ~-:CW~~~=~<;~:IJI1:fJ~£~s~==~==~=~~=~=~==~=~:=--1
A.J1~Wq··Oj..;?l..:,..,U':"O?·I--I~·~~i_+------jf--.k(.r_~~l.:-"12l-1~~.~/IMn!'lfM.A/~\,,-A,p~_+- ~5~A.o"/..'f;--!~~C-f;!.,1!l_7&!!&,.,iU.,,u,1"[,L.,.·_-----jf--_-----j __t-_-I-------jillH1-'QIO~u..~0'-f5e:2f·f!l0,+IA8~/,V.flJo,y,IJ;;~0j.llHrtlJ•• ,n2.pS,y,0J--t1.,IL~(0ILi·~,
l.12·011.15·O o·~ :10, fv,~ t1~_ .f.,/I,inl I. t-, c.o.e o./r.,'", . 105624< lit'8 J..69·0 11'01 f%~13-03 <'09:;1'004 a·/fl o-o/t f/t"l6

2.751·0 Hi/·o 11'1<; ~,." _ I I . -Ii -.,.if., fA "1. Il. m Mlur '. fJ '. I

•. u 10htAai ,_ _1._ Cl

IO<;('L't(' 2.69·0 2.75·7... )t-jf II-f:f <'<;0 <'05 I·]PI 0·1170-11:2 '17-21
.

~1.10 21-lJ( H/ <·o~ O·!/~·l1J .o6Q4-H9

• "',..... tA,. ,011. :::t... ';1_ .

17,· 35~ - 1.7/-0 ron

'J..'il4-o : 1'R7·o 2·56

C«.. fJ6 znlllo rr"1.Ar
0% 2.01 J..X/-o J..7.'1- ·a 50 +0 Il5 ~ /-10 <20

IOC,(,2.02. 2.8+'0 Vn-o to .35 135 2. [2·ri <J.I)

10%7..03 2&7'0 290·0 3001_<;0 1220 , nt 2.0

IO"i6;i.jj'f 1.90'0 1~91'0 no 55 I7r 3 5·'1: lO
105b20S 1.93'012.9',0 I/o 35 3fO 3 J-(,~ <.JJJ

12,7·0 11.~o,o ? ·'10

1.'10'0 lq~·o 1-37
,_~"o 11%·01·\1

'.qto 11qq·o 11·\l~

1'1'1·0 I ,0:l..·0 ")7

101·01'106·d /.4(,

30'i.oI30&·0 1170
1O'l'O . ,/1·0 i).(I'J

j/I·a 1'\/4'0 13'11<

2.114-·1"., -1/4-·0..... 1056206 2..'IJ:·ol?Qq·o IJ535 130 J 5,91 <10

1Jo.t--k.CftW A: 1,,_ II J-1 ·,tr 151'1-~ -1q<'rll. o.JJ.· i.e. 10'i61D7 J,.~9·o ,01'0 Roo '1-0 '10 4-- /1·f20

A.H.L!. J. a-. H: t. r LJinJ., .",M.. ". ,/ fA Iori' 10"i'J..og '102'0 ,05·0 600 S5 71Y> 1 IN- <10

, :/. f i%.v _ .1./. ';"t.i.ll / 105'109 305'0 :'108'0 6:<'0 J'i no 2.. 10 I +0
~. _:L Ih..l I. Ji.· £0/ " 105'2.1a '\0"" ~I/'O Iz,o 30 60 ? /IAll0

10~ J.Ll , 1--f..11,~:I, I 1056212. 114'0 ~17-f'> IRn?o /,0 1 Ic,-:n <1P
P.A-<1o in~ J. . '-(t7lJ(A1Ao I0561n 317'D 311)'0 1/25 25 70 1 'f;; <70
'/ I, :~, f_i"~ ,fA, 1056114- 120'0 11 ,'0 1/70 J~ 60 J 135 +0

J 2 rn-i~- 2r<7·Cjrn run."- 10561/5 3.0'0 31.6'0 I]'; 25 ItC, 2-- 1-''19 <10

1'~O·lrn- 1 qa·A.~ foC,I-.?/~ 31.6-0 12.9-0 1/.1'0 20 no 2 13'.54 <20



• C.R.A. EXPLORATION PTY. l..IMITED
DRILL CORE LOG

• 5170£;0
SHEET No. .?j:i...

TENEMENT NAME No .

PLAN - MAP REFERENCE ..

CO·ORDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No. .?ilJZ}I,..FP .
RL COLLAR INCLINATION DRILL TyPE COMPLETED CASING LEFT DPO Nols) .

DEPTH Co,. h
-==-0.---1 R Core ruraphi
From To{M) 1':'1' Size Log
1M)

~/4·0 1117'0 l'Uo
3/7-0 3').0'0 I~.\1.
31.0'0 713-0 h.o<r
32..3'0 I 1:z1.·0 3·0'

32.'1·0 I '112·011·'1l

312.011":O·0IToo

3"';·0 I 13K·" 11:'1J

3311'01 VtI·o 1·76

W/'O I 'WJ·oll%

3<;,/·01162.'0 IH7

3(,2'0 116'0 J.:9C

)65'0 167'011'/0

)(,7·011/,7'<:' O·e,c

CORE DESCRIPTION

W L cf;

AI. _. .1 .hl." , 'If·," 1/-

/Uli,~ _ ,', :1. J-dJ.l J

141·5"1.

~ '" - I· in I I ..-f.

A !Jr>.rrv/ dI n .1 L-I.. I.-J. ~ . .AJ\

SPECIAL FEATURES
Weath, Alteration, fracturing,

Veining, Mineralization

poJ.dJ-o ,;$ .J In.· , I·

'jlv.O", ",.,.,d l/fi>·C{m.

Sample From To
No. 1M) 1M)

1/0562"12.1 ~b1·0 '>.Lc:..n

£0.-/ •

ASSAY VALUES (Analysed by ...8.i..S..........1
Roc I----,--.......--.--:--r---.--c-...,.--.,-----.-
1M) c.... PI, Z'l nQ Fe. n~

3'+0 I ,0 /10 ~ ni I J.J)

/30 h C; IlIC; I 7·1-; <1(;

lito 1/5 1170 I I-f,O <2.0

1110 115 no 1 In8 <1.0
5'1110 17'1 / 11-9; <20
65 120 190 / 14-31 <10

/L", 1,,,, Ilf&; I 1'.0 <20
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•

APPENDIX V

DDS3 ARl LOG
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••. DD83AR1 BORE~OLE SURVEY LOG 51'70~2

l)ijU lW N°; J)J)83f1Rl LOCALITY: A.nHuJ< RIVER. Iv' ,./ Tfl5. DATE COMMEHCED: ? 5'83 MTE COMfL[TE~; 1'1-5 .'in
5,,,,,,, D,plh Inl""'1al [M;;",ji,A,;...4h Ckd Lt.(th D,p 6,;d A,,,",jl, ~,H""j E.dinq ~"(.l!d Ltvel <Ar\l.lra. """i. c""."",,"t,

COLIoA61 E.qjfJ/ljlfn
- .

2.~'l5" .--1-. .. .. -. ._ ....

SUY.' Om o - U·"1Yl 66"5m 4-6" 3/0Anc 5f.DIe
I 3"·O~ 6£.'5"., -/3'ii'O m 797 0 7J.r::.", 45" "10)'5" '>i"f.

cAlf. WI·Om
---_...

. . .-

. .

-.-

_.._-
_.

.'

-_.' -

.

. - _.

- --- ._--e-' ..
- - -- -,- ---- I- .

...

_.. . . _. .. ,--_.__ . ---- --- ------.
_._- "------ .

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

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

. --_. --- ---

- .

..

-_. .

-_.- l-- • •.
..

- _ ..



Ot:c' "
~1 ~ ,J.)
VoL'

SHEET No. .1.. .
TENEMENT NAME ..Ik!.J(tk'e..&Jt.{&. ..If.~ No. :f:.¥.?.f?...

PLAN - MAP REFERENCE .

DEPTH .L1lL.Q./ln HOLE No. J?.12.<lJ/JR.I..
CASING LEFT NIl- DPO NOI') ..

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•DD83AR1

CO·ORDINATES AZIMUTH ~.!.Q.~...fJlJ.C DRILLERS..K.f!!,f/!'! COMMENCED..9..:.?.:~} .
RL COLLAR INCLINATION 4-6' DRILL TYPE 00,//:.f5 ;'7 COMPLETED l't· 5· In ............ . .. ... . -.- ........................... " ............................. .................... -.. .......................... . ...............

DEPTH Coro Coro prophic
SPECIAL FEATURES

From To Rec
ASSAY VALUES IAnalysed by ........................1

Aec. CORE DESCRIPTION Weath, Alteration. Fracturing, Sample
nm

ToIM} 1M} Size Log Veining, Mineralization No. 1M) 1M) 1M)
}

:100 a 0" 30·n "" Ala rt>RF (Tfl.ICOIJ?o \

0'0 1>". ° 1·50 NO. 30'0",- 451,7",.

",0 1,1.,0 n·", C/.,Q,u (I." '1 1 n.. LLI,...J,f.

,h·n 1'<9.'0 0·15 nr ,nl: ,:1,' ,f•. \ A t"M,,,f
liD +1·0 10.1c; O,yJ,QGVY) .A '/~7. ,1ft·OJ..
1·0 44·0 0·11 Jr.. rI 4.1.n""

'0 47-0 0'6) 4'X·7rn - c..c,·0~

7'0 SO·o 1·17 L~n'l .~./L I 1, :t~

0'0 53'0 .b7 A
Jl.!_J:/, ~2%:..A ~ .-

1'0 'i/,-(j 1·52-
, v v

51,'0 sq·o HI 55·0", .. 56·'i1V\
'1·0 61...0 O-&{, n. .1_ ill. ProOQ"" QltfreJ q ,L.t,le.

6:1.'0 65'0 Ito <;&.t;~ ~ tjq'Om
J

5·0 M,·o 1'/0 t..Ar t/,. J IJiiJ;. mdt tJAJ II.LI. ,I

"0 171'0 1-70 ./ •.
\'0 "''''0 o·n C;q·O - 1."0""

""0 77·Q 1·01 D_H. ./;b (J( cok A.J, .t .

7·0 \?O·O '070 1.,Jj,' nJ 'I""" tP 1. L 1.£ '/.

'0 8l:~ 0·42. J: .1 .1. J 1,L.;t; 1

i1.·~ 'gs·o 0'4'\
I V

s·o ';16')0 0·>:9 (,50", - 11"0""
62,0 ~l·l Io,sb ~ t. . I .. r.J L~;tf .fkl../,f,

D·l . 'il.Kr:; 0')" /Ul4 ,J.!nrlfl, '.lrJuid I

\8·S 90·0 0·.li1

0'0 q,·o o·)() l?3·0",- 'i(7·0 In

H·o 94'0 0'1) 13fAd< .1I. .-1, /JrJ,;Af I.,;)J,

i~'o 1°0'0 0'40 Inu.1101 ' u.~J;., ~,,,.:I. "
C&:Q.. \Ol'S O'I~ rn,..:!. /Jilt" t",,:L 1.'J", .
01,'" 106 '0 o·"~ J

0(,'0 Inq·o o·H
09'0 111'0 "'.q

-/

1

1

\1:l
'd
'0

'§
'{,

1\

'l
'l
G
I
I

I

-
r
1M

o
;,
~

3.,
1­
+'I­
4­

;;
5



51~<LHd
SHEET No.4. .

TENEMENT NAME No .

PLAN - MAP REFERENCE .

DEPTH HOLE No.1!ll.a:llllfL .
CASING LEFT DPO No(s)

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•
CO-ORDINATES AZiMUTH DRILLERS COMMENCED ..

RL COLLAR INCLINATION DRILL TYPE COMPLETED.................................. ............................. ............................. ............................. ........................, ..... ........................
-

DEPTH Cor. Cor. P~8Phi
SPECIAL FEATURES

Sample From To Rec
ASSAY VALUES (Analy,ed by ....................... .!

Aec. CORE DESCRIPTION Wssth, Alteration, Fracturing,
.om

ToIM) IMl Size Log Veining, Mineralization No. 1M) 1M) IMl
OM!

//2 0 1/50 o·o~ NO 9.7·0m - n~'O/fi
1/50 IJI?·o 0·4-5 ? Abu}, .£/. .-I. /I(Iu>d ,,;,lh

'PI'O II!lq 0'35 ~ /"IIJint;r Lt'hnA of dJLvk a-rlu
1/8·Q 1'-./'0 O·/f-

'>:' I'''' L-F l! U ()
~'"

IJ.JO J'J..'l.·r lo·'/-/ hI

'1.)... 5 1:1..)-4- 0'5~ ~ I-In/I 1"m'n.toJ 0:1 /llf· a Yn

l.H· /2.5·5 0'52 ~
1...S '.~ /1..7·0 In'7~ 1"-

J..7·D 12.78 0·.~1 .
"7'Q 1:1..1·4- o·g+

]j4- /'lO'£> 0'8/

.l<JS m..7 /·og

,J.·7 !lY'/- D'W

J114 Jl5·0 O·EL

11~'o 1l"O O·~O

mo /32'0 I/·ln NO
t::,o~



•

•

APPENDIX VI

DDS) AR2 LOG

51'~;OG;)



••
DD83AR2 BORE~OLE SURVEY LOG 51'?05G

DijU l\CX.E N°; IiD83AR'L LOCALITY: ARTHUR, RIVeR m.J TII'5f1flNIII DATE COMMENCED: 20'5'~3 Ml£ COMYLfJEP; 30'5'83

$ur.(Y Dtplh In!",ual Ma~Nj., Az;M.t~ a."J ~th Dip Gr;J A,;....ut~ />JorlW".1 EQd;.q £tAu,,-d L.utl Gl... trQ (,;('" u,......nt<

Co\......a. ••slM"/1-- _. .. _..._--- .. _. .

SUloLf' Om 0 - (,7·0fYI ?:>/9'S' 67", +6' ~•.I!" .'no/"
.J!.-t

I'!>'!-'Om 67-0 ..... - 170.0'" /09:0m +r - ..-- .--
3/'1· 3)0'5' --

218'0 M 11t.·"~ - nl·:!." m '!> /9. • 5,·75" +3· :129'5'

:tH'5", l,I"m .. 'J.,++'5.~ ~1.0· 13'00", +1.D 33/',)'

.1---.

_._-- . . _..

1----- ._- _. _..

. .. ...

f- -~~~_..- e-.. - -- .- ..-~ ~._---

. - .--"" 1- .

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

--~-

. --------

-_ .. -

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

,

r-' .._~

.•.._-_.• - ......--~ --•.. -

. .. '-



CO·ORDINATES AZIMUTH.....•.})Q.~.Af:K DRILLERS...lLflllU?'i COMMENCED 6P.:..?:.8.:?. .
RL COLLAR INCLINATION 1:.~..~ ,DRILL TYPE fP..tk(;.'2..':'] COMPLETED 'Jg.:.~.:..iJ..~ ..

D083AR2 • C.RA EXPLORATION PTY. LIMITED

DRILL CORE LOG
• 51~-;057

SHEET No. .1/3. .
TENEMENT NAME..B((Jt!.fI.8 8/.Vf..f. ~/., No. .1:Jj7.{!...
PLAN - MAP REFERENCE .

DEPTH l.4.4:.:.;i HOLE No. ZiP..8JiJ/O .
CASING LEFT U/.~ DPO No(sl.J.!?J.2.7. .

DEPTH CoR:"., Co.,. ",.phi- SPECIAL FEATURES ASSAY VALUES IAn.ly••d by ..7.,S.Ati( ..... .J
..... 1""",.... CORE DESCRIPTlON Weath, Alteration, Fracturing, Sample From To RIM·e

l
t-c--r-,----_,_-r--,-.~,-_,_-.,_-

;~=_~-+_=TO__:IM-If_IM_It_::;SI;-;;Z.±--:LO=9+------__---+_--_V-._in_i"9_,_M_in._'•..,.liZ_._'io_n I-_N_O'_t-I_M_l+_I_MI--I_-+'-'f1g.:910~C..:::::0:...t=-5,::::01.~R:£ILO~Il~,(o+I1.:::0F50:2~+L:.:..0.~T'f--
o 1.I·C 0 lK/CJN£

2JO 2.5·010·J7e Na
2..5'0 1$. 0 b'7o

}/·o 34'0 0·45
"14-'0 35'0 1'00

35'0 3li'·Q 0·00

~'ilO '14·0 o·oc
44-'0 11/-7·0 /'5L
4-7·0 . "",.{) /.4-7

<;1· 0 ,&;1,'0 ,11·11,

5L'0 62:0 0·1/-5

$0 bY,·O o·'s
~lr'O 171· 0 11)'70
7/·0 174'0 /-91<'1
74-'0177'0 0'1f'i

]7,0 IKO·O 0'S7
$loo In,o kJ-7g
~.".o 116'0 MIA

x{,·Q Il'l·o O·lfl

8'j·O t?10 {:'iDS

q'io '18'0 0·6/
1S?·O /0/·0 O'{,(,

/0.1·0 104'00·79

104- '0 {i11·0.1·11. NGJ
1D2Q 1/0·0 'I·Q7 8Q
un·o 1130''11
11'1'0 /I{·.. O 1.: 01

:V·Orn - J04-'O m

-;ardrtdflk. ri/M:M ar.d (Iou
~ndston,. ir oa/I'. QrUfI;" j

,

f1, :.f.

,Jirik n ...A I.,}/, . l' . nr.o.- I~/J,ite
1111 ;~'/,·.~f'" J!, .11_1_. Ibrl,..ff

1. ,i" ... La "LdIiJ:t -il. ().L -I c.J
,"'jJ, t1Wrwr -'--' I t•. -t. U 1.,;'68

Ii" -h 5o"LJ d"l 0

11~~nr :'t,
76 "/.
':10°;'
'f0 %

IOe,~1.'i1 104'0

f()<j'L5? 107'0

105(,1.53 112-·0

/05&2&+ /17·0 /2J.·o

4/-111 'H~ q.t~ 0'\01 0'11 a·IOC <0\0 I."Nt,
lto·~: 5'051 q·go "oSO 0·711 0'0&0 <'010 '4-JU

"'3·11 Bo q'SI <·O.SO 014110'01' <"olO#l5

4H~ 2: I~ HO (·oso OO10·o9j 0031 I*·o.z.



• C.R.A. EXPLORATION PTY, LIMITED

DRILL CORE LOG
• 51 r"'orcc e,; ,) 0

SHEET No. :L.!J .
TENEMENT NAME No .

4\.(; 14.t.·011-5t7 IV I<;Q·) ml'i90~/.tmn... W 4-0% L!h-(~.rl 1/0&;(,2(,1 149·0 /54-0 1~7'~ 6'7411-/0 O·IQVJ·m'o·O]IO·/I4-fJf17

DEPTH CoR.r
c
'. Cor. ~'r.phl· SPECIAL FEATURES R.c '-:;-----.-:A_SS,A_Y_VA,L-;;-U:--eST(-;:;An-::-al~Y.~._d-b,Y.:-h_~.r·fI.-.ti,.;","'_'.1

UI CORE DESCRIPTION Weath. Alteration, Fracturing, Sample From To I .
r~~ ToIM} IMI S,z' Log V.ining.Min.r.liz••ion No. 1M) 1M) 1M} 1&0 Co.O 5.:0" /IljO liD IfnO 50, L.0.1 I
16'0 Uq·o 1-57 p'Q ,.~ 1(J4·0,.., Qhlj /J..7.0",., rjhit~ or %('VOfor.fVd .' I
17':Q·0-j.1J1J112.:Q.·1·O-+?2.::·qiQ(..0_+-_I-~I1Hldd.JD.kL..tlJ.r3~6:Q··O1:m...,m.:--lPJ7o.1.1rU?n:..,~--J~.J.f~l.vf(L+..LI1'1i1j.a.:;,m!.le<ffJ.·,lr~:.-.+ t-_---i----=-:-if-_+--+:-:--I-+--+__+-+--+_+--+_1
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1'1'10 /\('1:0 ·Rl 8~ t../ to't. 1/(J~l?..71 119/f{ /96·0 14-1061.1 J-o~ 174- <·oso o·n In.flll ('Olr 147'lE
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5170;)9
SHEET No..:3./3. .

TENEMENT NAME No .

PLAN - MAP REFERENCE .

DEPTH HOLE No. ])D.a-:J.fi/?. 2....

CASING LEFT DPO No(s)

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•
CO·ORDINATES AZiMUTH DRILLERS COMMENCED ..

RL COLLAR INCLINATION DRILL TYPE . COMPLETED............................. ............................ ............................. .............................. .......................
DEPTH Core Core praphi

SPECIAL FEATURES To
ASSAY VALUES IAnalysed by ..Zo..<;,/j.l/.·.......)

-- Rae. CORE DESCRIPTION Weath. Alteration. Fracturing, Sample From Ree
Siz.e Log No. 1M) 1M) 1M)rom

TolMI IMI Veining, Mineralization n.O ['l.0 SiJ), AI,a, Fe,o finO 503 L.o:!. IIMI

;Wqa ~I2·a 1·i2 1\0 llhi/p, nr 0/. Cr .l <I J

1)'-0 1 I".n "0" fJ.,,1f' M, :Mdl"
LI<;o 1 I~·n Fl1 fJ. 1f of.. 10%223 111· 1"'0 2.4.15{ I/tH3 li·n2 0'051 IHi 0·//5 In'f- 31-'/5
1 J\(.( 221-0 ~Ih A <;0 ·/~ 10C;<o 04- 231'0 1,'37 l]·cR lO·lt 12-'1-1< (.0<;(] 1",(23 O·/oK 10·044I+l-n
1..11·0 u4'o ,Hi>
1:L4· 1Jl.0 IHt,

111-0I? '10·0 11.IQ

1)00 1n·o 3·01 233-7"" - 244, 5", .
L)}O 2)6'0 ~'OO r:J,.H i ImliJ. " J .. /J. a.. ,

2,%0 Inb~ O'SO M.t. ' , :,• .'f. -:"ri,-,.;t.

J.."~ '1 2.,7-010·<;0 duk )~

B7·o 1..,,7· Cj 050 , _ -(]~ 1-1'1. fu.w:.1J, " I ,.1

2-,75 2'I'l·C L50 )''f_ . ,A J,'.~.O.' .1•. .., '1.1•

.<,1'l0 H-I-'.. Un _ ~/."J, f ,.~ .. I~'- ·,.!"",-I'm

141·1 ~4.1·( O·~( Una/). V

14H 142·\1 O·Sl4 ' _ tlUrinr ."/. J.'

),.41·~ 14'1·4- O'W ..". ,J. A J

24"·4 144·<; rOc, I\!l - (jlI..J.d.r ,,,,,j~,j ,'n ..J,.~ In-
£QH. a '/,Ir. rUJ. ?nYl' J

_ 1/" mrh ill J,,'f. j .i. '.-t

1 -dJA'. hkift./a.rvJ
Un. 'J .. ",..,.U,ll f.oN1

teflMl1h'l ',.,.., U J.;';t, ,;/fiJ(J
(.orr:.. UnoA'!' am . ',A NJ".. -

.IL/.. -1_ .Ie. •0 iIi" './."1 ,
,

.. JIy. rivJe d "t'.i' ",",Uu1
. ,- j riflu.-n MI• .1'""", -< Imin

ai. 1.i?·7~ 'fA ;V" -;,.,,,., a1
1A4 .C;~ ~-t: ". _l· ff,.1

-
tIuJIU. .J

0 £.o.H.
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APPENDIX VII

D071 KR1 LOG

0071 KR2 LOG

51~'060



5170Gl
SHEET No. .t/L .

TENEMENT NAME ..iJtrJ.f/.lIff &vf/?.. ,"' No. .f.}/Z9 .

PLAN - MAP REFERENCE .

DEPTH 2.1.l:.&!.!? HOLE No lJ/?'11J(IU .
CASING LEFT DPO Nol.)

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•0071 KR1

1f3·CO-QRDINATES AZIMUTH n.? DRILLERS COMMENCED ..

RL COLLAR INCLINATION '0· DRILL TYPE COMPLETED.................................. ........ ................... ............................. ............................. .............................. ......................

DEPTH Co,.
Cor. praphi

SPECIAL FEATURES
From To

ASSAY VALUES lAna lysed by ........................1
Rac. CORE DESCRIPTION 'Weath. Alteration. Fracturing, $ample Rec

From
TolMI IMI Size Log Veining, Mineralization No. IMI IMI 1M)

IMI

{)-8·l,m ~r, rn'~

'A""'- 50·0m ( -11.5'
RerL -v-m rb wiiJ, te..I'iL

n ••LUm-/;t. 7.';I.,.j,. "'. /I
. It. 01. 10 iii""",,, .Ll:.1.·

;<1 '..1• . t it, U;/,:~ .

t;o·o~- "c,.c;~ (J~5'-19~') .'

Cr<.Ai n;lt.f. .tJn.:fJ.

~:A-!: ,J o-r-.L.. . J
v (j

.;c;.t;/Y) - 5~'5m (J~,I- Iq~' .
P..... n""ad.Lf.

, / 7'/..;.1. .I 5'i·"~ .. 91?f.~
I , J •. /J. ~i .~ a d.uJz..

.

C;Q.5m" 'no", r /Q6'- 300'\. ,,;jJ, rJI:Jln'.l _n...m. ~ 11
r. 11.1.J.rn 1,1i, ' 0

,JL /;-,. 7.~'f.. ~1 f

;;, L.'nn I. l,nbL
11.:..x .{ I. j,A~.L../;MJ l .i-

/

Q/.O", - '1'1.1. ...... hoo' - 315') ql.()~ _ 1"'7·1",

Fr..... o .lLr.J.f. c:;, W·.1. '11m oJ r.M .Pt7t1u-
/

//'17/ .
'J U

9><·6",- lO'f·2.m(31.S'- 160'\
C....~, I..~--j;" '·/hl:. .• ~.

i~ ~-f..:r.(J, If:',
109·'J..m- I?n·'~ 1160'- 39'{'6") .

o :7.' h. .it, A;ft. f_n

a::.. iN} '''''''' t".". ,'/;Ii~

J /



CO.QRDINATES AZiMUTH DRILLERS COMMENCED ..

RL COLLAR INCLINATION DRILL TyPE COMPLETED .

• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
• 51'7062

SHEET No. ?:-/1.. .
TENEMENT NAME No ..

PLAN - MAP REFERENCE ..

DEPTH HOLE No. lJlJ.7./..KI?J. .
CASING LEFT.. DPO No(s) ..

DEPTH Core k
-=-=-,---1 Rec. C?r8 "",aphi
From 1M) S~ze Log

1M) To(M)

CORE DESCRIPTION
SPECIAL FEATURES

Weeth. Alteration. Fracturing,
Veining, Miner.lization

Sample
No.

From
1M)

To
1M)

ASSAY VALUES (Analysed by )
Rec L~-,-_-,--r--r--.--.--,---,-­(M) r

__--I--_--I---J._-+_+,JA:M,;;/C!.lf~'~t..i.I.<.,'~..v.'",'p"'Q.,n&i;'.Jd/.I),.·...lUI dill!I~'t4·-----------I---t-----cf--.----I---t-+--+--J--+---jL+---jL+­
adlAi L .-t.

, 0

/4-7-4-m .. 157,-"'", /H6' - 5I1f'{".
n. .I,) L 'I.' ~"Lt .;li.f. /
;tJ., .U.':D. '.1 I.

,

r), I,.,.;t, . n.. LU,../;f.
I

/60·9m - /M·lm (S30'l"- S3/'\.
---+---+--+-_t_-+'-'=-~7_:_'''7_'''''-;"t:'''7'--''--'~''-+~+-----------__+_--_t_-+---_t___+_____j-__j____+__I-_t___+__j-T_

UM 1, I. 1 :1; I.

0'

r. II 1..1. ,.IP,,/ (J r"Jr.

ilc;fl!l 1-1 (•. A .. J

I/Y/·lm - 14-1./m. (~S/'ft"- 7'l5'\.

J J



DPO Nol')

517063

CASING LEFT

SHEET No. }!J .
TENEMENT NAME No ..

PLAN - MAP REFERENCE ..

DEPTH HOLE No. .1!!J.2/.KlU ..

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•
CO.QRDINATES AZiMUTH DRILLERS COMMENCED .

RL COLLAR INCLINATION DRILL TYPE COMPLETED.................................. ............................. ............................. ............................. .............................. .......................
DEPTH Co.. eo,. G,.phi SPECIAL FEATURES

Sample From To Rec
ASSAY VALUES IAn.ly,ed by ........................1

Roc. CORE DESCRIPTION Weath, Alteration, fracturing,
'Om

ToIM) IMI Sin Log Veining, Mineralization No. 1M) 1M) 1M)
IMI

1.'f·/·I",,- H·/·l"l(7Q",'-7%'2.").
rL I. :r. (Ju4 ~h. p J../J.

.It•• J ' I: J..i:1;, I

I

.'

F



• •

CO.QRDINATES AZIMUTH ,3,Q.Q..ro DRILLERS COMMENCED .

RL COLLAR INCLINATION 6.Q.~ DRILL TyPE COMPLETED ..

0071 KR2 • C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG

51':OGJ
• 'SHEET No ...1/6<...

TENEMENT NAME .....I1RJHtlR. ..flJJlf.(I,.£J.. No. f.3/lI1 .
PLAN - MAP REFERENCE ..

DEPTH L.R~:.Jm HOLE No. f}lJ.7.I.KR2..
CASING LEFT.. DPO Nols). .

DEPTH Core h._ -,-_---j Core ~r.phiAlc. S' L
rom TotM) 1M' IZI OS
IMI

CORE DESCRIPTION

n - r:..·I,.,., AI" r.oIlE.

/'·Im - H·G", (:LO' - 'if!').

11, Jl L . /. ..I.

U J

24.(,,.,., - 4-1·l.m ('l.I'- In' \

1.R·7", .

,

I /o~ tJ. .J 1o.h.

1'19·0",,- IJ.9,.,., /t'U't"- 2.0+'
,JI. :t.~ .IL./-J.i. '

I

t.J.9/YJ - 79'5rn f104'-?61 '
11. J -, 1 ;{. _. ~.t;/;, K.d

SPECIAL FEATURES
Weath. Alteration, Fracturing,

Veining, Mineralization

.

,

Sample
No.

From
1M)

To
1M)

.

ASSAY VALUES IAnalysed by l
Rec '--,-_,---,_-,--,__-,-_,---,_
IMII

N' 'L :/.J.l. ,;/f7n.V)
-~--J--I--J--I---ll!!iJ~~~~~'---l--------+--+---+--I--l--J--J--I-+++-l--+-

,'r..~ j Jw:&.



• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG • ~1'""OC" .~ ;. v ~ SHEET No z.!)...
TENEMENT NAME No ..

PLAN - MAP REFERENCE .

CO.QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No.1!l?7./../l8.2...

RL COLLAR INCLINATION DRILL TyPE COMPLETED...................... CASING LEFT.. DPO Nols) .

DEPTH Cor. Co.

:::-,---1 Aec. ~f' ....'aphi
rom ToIM} (M) Size Log
IMI

CORE DESCRIPTION

7't·"jfYl - 5?3'/m 1~:l'- 274-'L
A 'L:I N. ,JJ ~.'

';;/,' :of.' ,/ , I, I.J;!.

a '

(J' /

SPECIAL FEATURES
Weath, Alteration. fracturing.

Veining, Mineralization

Sample
No.

From
1M)

To
1M)

ASSAY VALUES IAnalysed by \
Rec !--,--,--,-,--,-----r-,----,,-­1M)

(bud", ,,-1, J I J

I. . -t. • vJ.. '(g 1.om
I

1"n:LU 1 :1. "" ,~r{""/I > P"QMlalJ.

LI.-..I. J ".;11. /.1 ,I> 1./.1. ;1;

u



•

•

APPENDIX VIII

DDH's A,C,D,E,DRILL LOGS

517066



-l'""'C"b ~ u v •

ASSAY VALUES (Analysed bv.::::-.." ,)
Ree f~--,--,--,-...,-.,--,---,--.-
1M) Hot Iv 'T I SSllfl£i}

PLAN - MAP REFERENCE.. ..

DEPTH .... .7.c:?:7r.Y.'!.(?-:33>.).. HOLE No. lJfl,t:t.lI.B..fl. \
CASING LEFT.. DPO No (s).."" .

SHEET No . .!/~
TENEMENT NAME .. AIJ1if.l.!.fL.R.lJl.f.&..~f., No, :t.VJ9•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
•

DOH AR 'A' (OAMAGL

-- -
'13'0'3"... -20.1·rn (1~-·c-_-66---;..-{,..',)--+~-··_----~-·------j----+------j--+----+---+-+--+-Ir-+-----+--+--j------

--~+___-+--_+-_+_--+t-"--'''-''-'LL.:-~~'-'*.tIL.--''-''-'''-+--+------~-~ ....---+___--+__-+___-____+-+__+_I-+-__+-+_-+--f--+--
p~ 1I~ m"n,,1~:

CO·ORDINATES , AZiMUTH DRILLERS , COMMENCED , ..

-.~;E~~L:R··~.'e;. "'c~.:~·~,~~:iF~·~~..LC-'-ON.RAE-~O~OE·S:R:::~~f.\L, DRILL TYPE~~~~;~~·~~~~~~R~SCOMPLETED ..N.R.'I.".,ll7.5. .
. I -- Weath, Alteration, Fracturing. Sample From ToF1:;'T TotMI 1M) _size Log Veining, Mineralization No. 1M) (M)

Q._ ..lQi. OPI N tiOr...E..

1m r/ /jb.orln'1f,
--t-~-+--+-__+~It"-"''-Ult.Jio!dlL\u....c..~~~~---t~~~~~~~~-+~---t~--+-~+--+--+--+~f---l-+-+-+--+-

120·;l..",,-<;Q·4-irn({,{,'{,",I{,(,'3/1) .•
--+~+--+--+_tt"'-"-~a...::.;;"':-'~~!E...i-~.!...Jt~~~~--~~+---+~--+-~+--+--+-+--+----jf--I--+-+-+-

_ ..__+-j_-+'e---1+---=gu"n~l!\""""~J~t'II.II3!l<T~,.:T~AlfLlI'!fa.,j~r""'rp"&4--"' --+--+--+--+-+-1-+-1--+-+-1-+-1--1m lu.in mnriJn/~ .I -l LI.J.

I N~d ·II;/-. ,-;JJ. v

11

....1 I

-~+---i--H--=.:~'~~:r.<!-..:"~~I/(1A'<J~6i:/'J1m:.J'*_+- ----.:J=-- --+-__+-_+-_--+__l__+-J---+-~~_l__+-+__1_-
-. ---._- - .7. " II ,InA ~M -'tan

c;r~ _ l-. ';/_ II ,-I

(jn/l7. nM' _~:/J ",,':.1,1.

aKVi l1rA,-.at J v v -- ~~~~--t-~+___t~__+--t----I~t_+_+-+__+_-+__+-

--~~~~~~---+--~--t~-+.-_t--t~+_+-+-+_+~I__+--+-



• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
• 5170G8

SHEET NO.J,.,/~..

TENEMENT NAME No .

PLAN - MAP REFERENCE .
f(' \

CO-DRDINATES AZIMUTH DRILLERS COMMENCED DEPTH HOLE No. ]iD.tt.ll. fI
RL COLLAR INCLINATION DRILL TyPE........................ COMPLETED CASING LEFT DPO No('I .

DEPTH -CRO.'c:. Co.re -~r~Ph] -~-~-~--~ -----,--~-- SPECI~-L FEAT~-~~---- ASSAY VALUES (Analvsed bV .1
___~ --:---_ 1""" CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From To Rec ~~.---,--,----,----,---,--,---r--
l-(f~71 To(Ml 1M) Size Log Veining. Mineralization No. 1M) 1M) 1M)

==_+__ ..-+--+-~ ~ {,4-. 9m - 70·7m7v t' - n)' \ -+---+---{-----+-+--+-+---+------1-+----+-+--+--
;; C.J '. f...t J,.oJ.p , •

rr: Irn ..J' .- 1.-. '_ t· .JL :1,., .ruTh
==1 IJ.-' ./..1 • _+1 J 'AU

'e;
£OH

J

- ---t--t--+-+--------------t---------------t---f---+--f--+-+----+-+-----+-+--f-+-f--
-t--.-+--+----+--+---------------f------------I----+-----l----+--+-+----+--+--I----+--I---+-+_

.

-

~--··t-+____i-_+---------_+----------_t--_+-+--+-f____+_+--j-+_+-+-+-+­

--- --.-j---i- -t--t-----.--.----~---t_-.----------+__--t_-+_--_+--+___+..--4-+-+-+__+_-I----t----
.

. ---. -. --i---T---+---~

._, .... -'----'---
-.-t--- .-----~----____r__-----------__+--+-__t_--t_+~-+_+-+--+__l-+--I-
L·-_--'- '____~ .L___..L__ ___L__L-.'___'__'_____L_l_..L__!_-L....J'__



DOH AR 'C' (Oamag L • •C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

517069
SHEET No. ./.11......

TENEMENT NAME.f\.fQf:(\JK ..RI'i~K ..£L No. t:.V7o.
PLAN - MAP REFERENCE ..

f..' ,CO·ORDINATES AZIMUTH DRILLERS COMMENCED DEPTH 6.5.:~.rn HOLE No. DD.tUJ... .J.
RL COLLAR INCLINATION V.f.f?.IJ.Cl}J,., DRILL TyPE COMPLETED ..N.'?V,/.'1.?.?. CASING LEFT.. DPO No(,) .

_~EPT~-- -~~~:. Core GraPhJ----------- CORE ~:SCAIPTION ·-------~,---·~weaS~t~~-~JI~~~;n~~~a~~U~ing~--- Sample From-- --- To Rae ~SSAY VALUES (Analvsed bY1fi._~·-~~Zfs··)
~~ 101M) IMI S". LOll V.ining. Min".",.,ion No. IMI IMI IMI /190 (<<0 JJJ, Al,O Fe 0 /.pI.

·_~-~---t------t"---1f--+1()-_-2---:.tC--m---;-(o--_-'is""C',)C------_-_+:~~_~===============~====~===~===~=~.:-..~~~:=:~~:::~~=t==:::=
oPE.N HOLE--+--- ...+-__+--+-+---"'-'---"'!-"--==-------+---------..----+--+--+-~.f___j-__+-+__+_.--\--+--+-+__+_-

•' ffl<.:ho' l1tH'il,

(/f Q

'ke; 10·0

10· 0 /I' 5

11·5 11'0

14-·b /h·1

,'·se 17·1 3'5 '<"/0 ',7

L~·sclJ1·4- 1.: 6 <"/OO'G

1.J-711IJ·7 b'O ('/0 /./

14';·()( 1<) 2:7 ~·IO 1·7

'1-2;/

i'ffi.q

IfI·H

~t.. ./ to 0../1 '1 ~. ,,-1,/)- ~·t-+-_j-+J:!'jJ=~Q....f!Lj.¥~~q_+---------_j--+-+___:__+-I-:-+_+_j-+-+_+-1__I__
_-L_+--+---t_-+-_d _ I /[·1 17'6 !14lcl2:70') I'''' 51-a

t 7·3 m .. S3· 1m ~....!./-'c7-?'-f5 ")-j------------t---__j-=--:-+~:-i-+_+_;;_i___j-+__j__+___j_:_:_+_
}lnnLl. ,~~ -IJ. rll'MJ ;",,1, 17-6 /'1·1 ~2:7a 3''1- 2:K j.(. 1'1-5/
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51~-jO?O
SHEET No . .7.-/7.-.

TENEMENT NAME No .

PLAN - MAP REFERENCE .
VDH fiR. Ie "-DEPTH HOLE No .

CASING LEFT DPO Nol,)

•
COMMENCED ,

COMPLETED

C.R.A. EXPLORATION PTY.LIMITED

DRILL CORE LOG
•

CO·ORDINATES... . AZiMUTH DRILLERS , ..

RL COLLAR INCLINATION DRILL TYPE... -::;c:=CC::·.::.:.F---. ......................... , .. ............................. ...............••• , .......... .............................. ....................
._. ----- .. -------- .

UEPTH Core ,. SPECIAL FEATURES ASSAY VALUES (Analysed by ........................)

-- Rite Core IGraphl CORE DESCRIPTION Weath, Alteratioo, Fracturing. Sample From To Rec
rom To(M) (Ml SILl;:! Log No. 1M! 1M! 1M! -

MJ_
Veining, Mjneralilation /1.0 Co..O 5,0> {//.Jl Fe·a /..01

.- -- j------ t--. -
'\55'2 m - {,O ·Im (Ifo.'- 1'18',") 1')'7 ?~'L kt.<, I ....'" 0·'1 .2..<; 14'1·~. . . --""-"-

-rail. _.LJ_ cJ-:. nrJ.;oT ' 2..5·J l?f," 31·4/I <;." /1'0 II.~ I'IV}.

I?L·7 I ? 1l'1 i4-/-6o 1/. / Iq .., 11.4- 141:'(,
IhO·lm - b2'6 m (m'J"- ](":'6"1. IHi·' 2,q·7 4--4- 14:.Q I,..., I+N
~ ., ,~~+J.~_.,.{ In~,.{A,.{ 2,"·1 I "11·1 1+<;'1.1"7 11~9. 1,./ 14-',",.

..I..J~<jtJ trrr ),

3/'2... h2'2 i4-l." /-3 {.q 1/·6 iq.gt

- k1.. f, .... - b+')m 006'6"-1i?'\.
r..1 ...J\' "1;, r 3l:R-I't·, 144~ 11-1 i:" 1·5 tn---- ~_. -

..I.J_.-t.J 1~r<.·jJ, t~ ()~

laffld .J. 1 .1 : 1. F~~}, . 3<}} I,<;·S? I<K-k;IlL h.1) 1'.0 1'3-7
, 0

~<

\~t'jm- f-..c;.,·)~7'J..11'-21C;') \44.;hc.·l/ .JF', I7.Q IHl ,·7 149'£
7'o..lG fir J.,." t

, -'

~--"

37- ." ') '80? ~h·t J'~ '·7 11'9-9
E.o.H. ~g.)I 1417'3 14-<;.~ }.2.- I".R 1,.<; 1<;(,...'

.. to'3 f/·q 14·c l'<; 1·0 11-7 l'f'l·~
i-I·q 4-),4 '/-t'1,14·7 I?·1 IHI t7-b
1+J·t +~.<; 14-~Jo I" .q H /1-1... IfH
~~.e, I <,{l·O \4./.~ i £.L I,,·, 11-1 Iso'3

~I--
Ic,o'o . ",.£, 147'2- .s'2. I,. I 1/.4- so·/
I<;I-t. 1&;'2./ 1+..11h·} O'R 1·0 !SO·(,

93·/ I ,,0:;,' 14":4 h .." 1",'7 1'.0 'not

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

~----

---- .--_.-

- --- -

-- --I--

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

. - <._-•.



........ _DPO Nols)", ""CASING LEFT

51:7 071
SHEET No. !/,L...

TENEMENT NAME ..8«ltll/.f{'/!./,/f.((.£"I".. ", Nof:~/:lQ,

PLAN - MAP REFERENCE"""""""""",."".....".""""""""

DEPTH"..6.<t,6,m.""".""""."" HOLE No,Q.I?.t!J.!.~P'

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
•DOH AR'O' (Oamagl.,

CO·ORDINATES.""".""." """",. AZIMUTH,,,.,,,,,, ....... "",,,,,,, ...... DRI LLERS"""",,,,,,,,,.,, ... ,,,,,,,,, COMMENCED".""."",,,.,, ......

RL COLLAR""""""""" """"" INCLINATION ..Il~f:\IIS;PiI.-c '" DRILL TYPE COMPLETED NoV.. 1'f7~
------- ---~,--

. .... .. ' ...... .......... ...... ... - "'- ................ .............................. . ............
-- -- ...- -'-" -----_..

ASSAY VALUES IAnalysed py,m.~,,~ft!.9.ADEPTH Core
Core lGraPhi

SPECIAL FEATURES
To

~_. R.c CORE DESCRIPTION Weath, Alt-era.tion, Fra.cturing. Sample From Reo
rom Size Log No, 1M) IMI IMI rn;OTo(MI 1M} Veining. Mineralization [",0 5iOL Al,p FcP La.!,IMl.___

----'. --.- 10 - 11m OPEN NOLE . 1'1·0 /3'7 17'7+ 1,'ij o'b O·~+ 11-9,0
13'7 1~1 14631 0'''/ 1'3 lu L5II/

112 ·n~ - 12'2.~ (,"1'(,"- 106') 15,)... 16'7 14'l.6114'R o"l~ 1/-1 1435
Ii..if ~~~ on:t. r1<Y.JtJ", 16"7 I~'J i4S'o '/:'8 0,,7 11-5

1r...".L fII, ell, 11,:'-' n p- " "
17.)'1, _11 r>l", r ~r'- I" _+r. .I

11:Sl 1.4-'3 144'p {, 'l.- 0'4- h~5
I -tA _1;. J '

1'/-" :L5'll. 4-5'1 5,/ 111,1, In,Qt

1,,,.\1 1", '/:l-1i 6'2. /'5 1t)1Z fgl

31'2", -4-4 ·.S ;.-. (IO~ '- 1'Ii'6;;)
-

l..7-3' 2.'<l'8 14,1-11<; I, 'i? 0" 1t)·96 1+99
Ci"".l~~ 'AA "i I~r", ~ I lSi\; "',& l~vJ 6'b 3'Q rt:t i4-<;,q

5
, ,I . -1Jf. A1" j, tAo.t ]O,a. "I/·q 'fint I 71 1", /'~ fIq.q

ITlJ7'd.,to. ,J-t •• f L ... "" .,..,,-1 I ,I,q <,\,4- ]6'11 '1.7 174- 14V?--' 1 1 :1. "",,/' J ,,",. A 'n:-I: 1->.3'4- 1,,/:,q ]1'1/ I/R·I( 3, 1/'\ mZ,
J V 11f''1 11<'''' IrH ft·< 16'6 /.7 1~7,

144 ''i"" - <;g·2 fYl (IH ~,,_ Iqc,') 1,6,4- 1<76 )1'" II1.Q q.q ~,~ +U,
M.N.-' ";}. n~tI "OM.! rr ., . I.' "t"r £- 4<·'f-m 1"'7'6 I "q.4- 33'501'1'7 ~o ;tb If-l'A

J J if, klJl.· ./ ;.I~_.J.1 4-, (/o!....
-17

] q,,,!- '1-/-0 35:llI ~'I 1/?,4- 1/·8 ftlA·
J, ~-I rH. "L .1, ;-(. 4-1'0 42.' C, 3"'''"' 9·7 1~'7 12,5 '/:N.

_ -'.1. ,:--to Jfr(~.-I.J) IJ';t "..L"r p~-l',. ~ 51,7~ ·C;I,q~ 42'5 44'0 3b'<;O I"'l 12,1 1:5
rll~ 'r~ '.,. J / rnvv. ~ (/ ,

14.4.'0 4.5'<; i40.~ Q·o 0''''' 1,,7 +7-0
."" .JJ. '~Q-' iNi J.ln~An 4-5'<; ·p-o 36,<;[ f<i-7 /·6 11 'I '14'1-- f

l 4-7·0 I4-R·5 34-1C 16'~ 1<;,7 f'I
----

C;q,1~- U()~ 1/95'-10/). 14-11-5 50,0 14-/-1.r.II- '9 7·'i\ t·"
r_ • -I -r.a..!L /Or J,;.-J./etA. ':;0'0 r:;1,6 I~1I'7 10-1 5-1 4-'0

/J. J.,/ 11 ..I' i.o hil'1J, L 5/-6 1<;..", 1 36-'0 1/1,<;, 3'" 1" 11'1/
~-- 1------.

/~"f ..... ..1 td &, oi Ov tnJ!J / 53 'I 1,;;4- '6 h~·, /1, 1 i 1,4- 1,0
.I. 1r-, rm-f'. ggi" . 54-'6 56'1 4o'~ 5L :to-' -~ --- - -

0 ,t;h,1 "i76 141> '11 h-J 2. ./ 4-7'6- ---- "

1"'1,6 IcQ.1 I". 'IV /1'7 /3'1 /' () 33,7---

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

----



• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
• SHEET No . .J/.~..

TENEMENT NAME No ..

To
1M)

PLAN - MAP REFERENCE ..

'n'DEPTH HOLE No..u.D.t:l.f.l.R ..
CASING LEFT DPO Nols!. .

ASSAY VALUES (Analysed bv , )
Rec '_---,,---,_-,_--,_,-_,-_,---,_
1M) r'

CO.QRDINATES... .. AZiMUTH............................. DRILLERS COMMENCED ..

RL COLLAR......... .. INCLINATION .DRILL TyPE COMPLETED .

---;~;;~-- i~~e Core P(~:r---~E DESCRIPTION .. - ----wea~~~i:~;a~~:~~a~;:ring. Sample From

10111 To(M) (MI Size Log Veining, Mineralization No. (MJ

IML .Tt----------------t----t--+---+-+-+--t---t--1-+-+--+--+---
--...~r____t_-plb,,-I·~O('(\,--~6'lL.:·6....m-'-'--+(1...,O..",1'_--!'}.,"";J,:>..J9W<'6~';141.-----------+---j-4--j-.+--+--+--j-+--+-+-+-j--

t:!" ~ .1,",1. _ IV>n·n",...-f. tr'TT k

v
£O.H.

~ _._-+--+-+-+---------------4------ -~~

- ~·-t~t-___jr-__t~~~~~-~~~~-_t~~~~~~--~~_t~~_+--'f__~+_+-+___+-j_+_+~+___+~+_

. - \--._-+---+-----.

-_..~..-f----
__ --~.... J-_..L- .L- ~ L___-'-_--'__....J._...L.......JL.....L_.l._......J__L__'_ _'__L--



•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG• 51?073
SHEET No. lib.....

TENEMENT NAME ...f:J.f.TJJ.'=!R tSnWLJi,J.. NO.'l-.¥1.Q..

PLAN - MAP REFERENCE ..

CO.QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH .B.'i:..'ilJ:J HOLE No.1)IUl..fl.K~(

RL COLLAR INCLINATION DRILL TyPE COMPLETED ..D.t.t;... .J.'I.lfi. CASING LEFT DPO No!s) .

DEPTH Core Core Graphi
SPECIAL FEATURES

Sample From To Rec
ASSAY VALUES lAna lysed by.1J'I:i..l!fif.!..p.LI

Ree. CORE DESCRIPTION Weath, Alteration. Fracturing. rtIN~"
om

To(MI IMI Size Log Veining. Mineralization No. 1M) 1M) 1M)
11?0 (qO 5,0.1. R't.CJ feta, L·o.r.1MI

O-k7m Doe ..... hoI., 67 /0'2 In 00> 171/ t·e, 5/ \,
107.. nL 1'i90 0'/0 Ih47 10''/- HI

"< 1.-7", - IK·R", f1.'l! -I'}.'\ IYJ... 19'3 J..9'I( /69 Sf, 14- 57 I
i: Pouff _o..~ A;H.r .. ~. ~,~/j +u". /'13 2:2.. ' 37-40 C;, 39L tt /371
<t! r"""1' " ". _I_~.·,;

,
Ih-ru n#~r recc "rut" 1>1·4-", 21.., 1.5-" 25-00 I-I 53'6 /0'0 1031

J ./ J
753 1..ll4- '/P·90 2.7? 1c'R 3'Q 4491

18·llth - {;{,-/m (~'-'-lJ~') 1'il4 1'1'0 *'/7 1'/-, n~\ 35 +72...1
SIIn"", -rc- e. If- ·,hl1: n.Jl. m ',+. 11 q·o ,>05 WI,(. 'IS , 1·1 31 fin I

,,~;j, ~~ 'i , ., . piv,y.nntJ I 7,0' s. 32..0 3010 1(0 ;4- , 31- 4M I
To .."t. llhL .. " LTft ,r. ... II. J

<L'O V/,q 30'10 16-/ l'i'o t'l ~71
J I~ .L71.,/ .I,,..],f.A J1'-1 37·'1 Z,,·/c H/ 2.1 3'1- !456 I

<JA1.l1 ttf.u.d i:~ t.,~ " /)"I,r 31 'I 3'f'/- 1.Ii' 9~ Iii/, z·o 3'5 flo I
"",n;t~ to .7: ~ 3'1'1- '/-/·0 Do /R6 177 27 44-0 I

:... /:JIn ;'" I/~ co /"-" ~, ..: '1-/0 41. e, I/HO z.n <3 3-L 4+91
, I ;1• ..,om/} ~ -k..",.., ! 41'i 44-0 DJo 157 2.h 1'7 +~ I
"Ix'lm - ~"t. 1rY> QK\rJ t1 44-,0 '/-5~ I~BO WiJ 10 1-4- 1'1-51
4o'~f(l - +3·Qrn. 4-55 46-7 126'70 /2.3 1.., 14 flJ I

1
'(,b'Jm- h7-qm 6)'2,'-2:1.4' 1-70 4-51·C, 4110 5-6 15 /4- 11/ I

CnLI J)jl,'r~tn .' fl1.J>L<., or ,,;..1 14-51'c, C;f). () 42 '00 5') II·g 19 1K9!

1.0I'tL /,.sf,.,",n~ 67·3m <;0·0 <;U. 174{ lit; ·1 11'1' 47f1_.
VUffIEi 67.6m. +.z.?Ie,/6 53" JH 1/·5 /0-) /·7

53'1 54-·6 1430 1<;7 lfJO I/J 361.. I
f.,/-qrJ\ - 7(,'4-", 1774-' -2c,l'~"l. 'i4- b %1 z.sn IH.. 15·1 oy '9/ \
r; :+~ ;f, . c:.t. ,~/. 561 57-6 l:l:'6CII~+ ~. c, I.f- 4-/9 ]
~L..1MJ M.fJ .1' " OJ 57-6 5'1·1 )1·l.1 16'0 13-'1 077 38'0
'- 1-:t. I.~,,;~ ,....riJO/l r>d\J 5'11 (,07 IzH'l 14-·0 lin 0'4-1, 370

- <rYlf!., 1 A' t.:.n.." '" 1.•'1> ~. ~ WI H:l.. :Jo3 12'3 7'0 n·60 HR
....r; ~.' I~~ ;1g """,[ 62..2. {,'F7 3060 IS'7 'lb n 1428- --

1. . iIJ. ..U,,11, I. 'I1+g-6}'7 65·2. 3'1- 0 0 I/l.. 7·'1 1.1
.~.1 . () (,'i.2- 65 ·R 32. 6013'7 ?3 LL 1#5



• C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG
• SHEET No. .llb .

TENEMENT NAME No .

f

I
I

I
I
I
I

PLAN - MAP REFERENCE ..

DEPTH HOLE No. !)!J/j.f18.:fi.~

CASING LEFT OPO No(,)

CO·ORDINATES AZiMUTH DRILLERS COMMENCED ..

RL COLLAR INCLINATION DRILL TYPE COMPLETED.................................. ............................. ............................. ............................. .............................. ........................
DEPTH Cme

Cort Graphi SPECIAL FEATURES ASSA Y VALUES (Analysed by....................... .1
Rec. CORE DESCRIPTION Weath, Alteration, Fracturing, Sample From To Rec

m ToIM) IMI Size Log Veining, Mineralization No. IMl IMl 1M)
f1~o RizO. I,O.L II (0.0 5,0 F<j1,

~h+m - 76·!1rf1 (2..S/'Q"-2C,i) 65· ~ b'ii·z. 3\l-<>a 'ii" 3"1 4-0 fbi I
I /h;A}, .- ai. I.~. 'n •

/

6'iH 6'1,9 3ft s·q /6/ /5 fJ../ I
J (J

b~~ 713 '!-If' 1·0 111.7 OH If1-l1
17(.,·c,m - 7';1.· a"" hs2.' - 2.717' ) 7/3 7tR 41" 0·,,4- 71? 0·60 47/1

l1(}n~"n,"1t .. £J.y,',. '~.'
/ 7,·" ,4'" 4-}14 0'52" 10·6 064- 4'i b I

7n~fiJ. -"" .J. oJ,( I/"r.. 74- "I 75·}/ 1407; l·S Ilo 0·:?3 +791
dv;#o,/ In .d, .." J 75·g 77·3 36·% 77 65 0'92. fifo I,

77." 7S1·Q 2j:4-0 /90 '81 /. " +sol
7';<' Om - "751" flO (1 C;1' - 2 S'?\') ., j

I. I),; ,1 ~,i, I. rA I !JJ, ~I.. I, .I. wc4 I
~'7J U"" "II" "",1 ' :t. II /1-5° fu rlrf' a,xU,. I
r I~ n-J v II I

I
178'''' rn - .5'\'1.'1 In f1 C,R I r 1 V, It. "~i. I

(LAir /liJir.a1J J)o&m-~ I
" . 1 hvf'rf. I

n/. JI__---I ,(~'n1 Ivr/I . I
I

£.o.rl. I

---

-
_.

o

"



•

•

APPENDIX IX

PETROLOGICAL REPORTS

5170'75



The Australian
Mineral Development

Laboratories

5170'7G

3/1/6/0 - AC 4660/83

23 March 1983

Flemington Streel, Frewville, NATA CERTIFICATE
South Australia 5063

Phone Adelaide 79 1662
Telex AA 82520

Please address all
correspondence to

PO. Box 114 Eastwood
SA 5063

In reply quote: Mr. T. W. Dickson,
CRA Exploration Pty. Ltd.,
P.O. Box 138,
ROSNY PARK, Tasmania 7018

REPORTAC 4660/83

•

YOUR REFERENCE:

IDENTIFICATION:

DATE RECEIVED:

DPO NO. 30224

As listed

7 March 1983

D. K. Rowley
Manager
Analytical Chemistry Division

Head Office:
Flemington Street, Frewville

South Australia 5063,
Telephone (DB) 79 1662
Telex: Amdel AA82520

Pilot Plant:
Osman Place

Thebarr;on, SA
Telephone (08)~

43 SJ3~
Branch Laborafones.

Melbourne, Vic.
Telephone (03) 645 3093

Perth, W.A.
Telephone (09) 325 7311

Townsville
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Telephone (077) 75 1377
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~

for Norton Jackson
cc The Administration Officer, Managing Director

CRA Exploration pty. Ltd.,
P.O. Box 1.38,
ROSNY PARK, Tasmania. 701.8
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FORM 38

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

R E PO RT A C ~~h-.r::..:::t.:::b~0'-fII--,8>~3,-- _
<>1

0ANALYSIS I (

~' . .;1 i"", ., t-·· 01
;)Jl..V. i

•

•

q34-
5amp l~

N°
7SJ+- 7SS 7Si. 7S7 7S8 7s 't 7'<> 7' I

S; 0.2, (, ·00 1:1· q " • I q Q.2S' 17.1 .1. as 2'9Jf- J·8'O
, ,

1" AI, 0, 0·38 o·JS· 0'211- 0'44 o· Iq o.J{. 0·3 b 0·)7,
F~ ,0, o . I I ., .;1../ o· :<., o.l.l, o· Ii 0,:<0 0·S7 o· tl~,

lYIaO Ji..).;. . q ~o.q .:z. / . J+- ~d. 17. 8 Jr-lf.. J+. 3/,·g ~J.;.. b

c~o o .,q 0'8Q Jt>. ~ 1·11 .:z.s.* I·.:z. 8 10.).;. 2·(,0
,

So, L. 0·01 ~o·"1 " . .,.:l. 0·/0. L. o· 0 I L. 0,"1 c·o:l. Lo.of -
Lo! J+..7·Q J.I.S'. 0 1+7'/ #1,·9 .J 8·7 ~q.4- J... R'4- .....q. I.

I •

l'0 ~/tJ. qq.,) 100'). qq. J+ 100 ./ C1q.'f- qq.s qq ..) Qq·8

q 19.<Jc -
71.2 ..,I.~

'7 " j.(-.
7{.S 7{, (. 7(7 7fR 76q, I • • I , /

S,O, 0·71+- /3-3 ., '7J+ o .It-q S·oO 0./7 8·!+-0 2 ./.~,
t4/~ 0, 0'37 1',20 o ..? 7 0·37 o·J, "·3 g 0·3 (, o·3S... I /

rt! o. ,,·sq 0·1+3 0·1/ 4-·SS- o·S4- ". J+-I" 1 . .2../ "·4-2
\

fY/ eo 0 Jl..b· O .2S·2 Jr.S· .> Ji-3·/ J7.g 4- /, .S 41·"l 4-S':;"

r!o •
0'/+0 17· 7 /·';'8 c·3J.;.. 7·5<0 c'77 0·1:2.. /·32-

So) Le· 01 ., 'i+S' Lo ·01 O·/.:J.. 0.01 L..o - 0 1 L. 0·" I L..,.ol

,L..ol .n. , 1+/'/ .n·/+ So·J+. 4-7.8 S-'" j.;.. 7· !+ .)'0'0

ToTitL Ciq·7 qq.~ a q. (. qq ./+ a".~ ail .q qq.J+- q q.S'
! I , . 1 •

METHOD: H II'



THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

RE PORT AC

~/o
7

ANALYSIS

93 4--
Sample-

N°
77+ 77.s- 777770 77/ 772 77.1 77/'

5iO, 0·7'11 o oSJ+- I·l~ ,. 0H- (. /1 ,·eo 1·8~ 0·9;2.
I

11/2.0, 0·3S 0·38 0·38 0'J8 0.88 o ·S/ 0·37 0·)8

P,. 0, / '.2.:J. 0·7S a·Q#- .z·oJ /·lO 1./.1., .2. I ..... /·IS

fl'1n 0 ~'3 -4-S". (, ~S·8 1+1+. 0 1+4-' b J+J+..o 4'1-,1 J+.S· b

G.O ..z.gg 0.1+( 0.~8 1'1+7 /·30 /·75 0'/1+ c./t/-

SOt ,( 0 .01 Lo·t>' L. 0 .0/ -'0.0/ 0,' , 0·08 0·08 0. 0 .2-

J-o 7 .5"0' q S/.1. .$',. I SO·", So·S So./ So·2 '>1·/

1oTAl. ao ./-1- qq.'? qq.! aqS QQ·3 c; a . /.J.. qq·S Qq·5
I • I I .

r:p~-

778

SID,- 0·0.2.

11/,,01 0·31

F~ 2. 01 0·S'3

I'1nO J+ (,.If-

do 0'/ 'I

So, ":::o.o(

,1..07 S"/·8

loTItL qq. b

FORM 38

•

•

METHOD.
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The Australian
Mineral Development

Laboratories

3/1/6/0 - AC 4660/83

15 April 1983

Flemington Street, Frewville, NATA CERTIFICATE
South Australia 5063

Phone Adelaide 791662
Telex AA 82520

Please address all
correspondence to

PO. Box 114 Eastwood
SA 5063

In reply quote:

REPORT ADDENDUM

The Manager,
CRA Exploration Pty. Ltd.,
P.O. Box 138,
ROSNY PARK, Tasmania. 7018 Attention: Mr. T. W. Dickson

•

•

YOUR REFERENCE:

IDENTIFICATION:

DATE RECEIVED:

NOTE:

REPORT AC 4660/83

DPO 30224 - Additional verbal request

AS listed

30 March 1983

we regret the high aluminium values
originally reported due to incomplete
correction for the interference of
magnesium on aluminiuma
The values have been recalculated
with a considerable number of
samples being checked by atomic
absorption spectrophotometry to
confirm the amended results .

D. K. Rowley
Manager

Analytical Chemistry Division

Head Office',
Flemington Street, Frewville

South Australia 5063,
Telephone (08) 79 1662

Telex: Amdef AAB252Q
Pilot Plant:

Osman Place
Thebarton, S.A.

Telephone (08) ~e~'
Branch Laborat'or(e~

Melbourne. Vic.
Telephone (03) 645 3093

Perth, W.A
Te!ephone (09) 325 7311

Townsville
Queensland 4814

Telephone i077) 75 1377

for Nort;;; Jackson
Managing Director

cjw

T;~.IS :accr.:;tGr'i s -e,::;,s~ered 01 :r-e '\ia:or3i J.ss0cat,0'1 .:1 TC'S:;~g .\c.:rcn,es
,'\~st'3::a The ·~;S~_,S. --:,cor~",(j "ere-,n "J.~e 8<.:en ::el';:;r:~,~"j I' JCC;:;,c'~,3nCe ,.,.'Tn
-5 :e"~s _~f 'C'o;;'S~:3:;O" TI1!5~OC_",er: 5:"3.11 -C:1 :;e-eprCCL.Cet.:: e~<:eCl n "~i:



51'7080
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

R E PO RT A C _-.::~..r....:':...:6::.:0::;/~!?::.:3:::.- _
ANALYSIS ./"

Samph!' ,41",°3
N·

~qJ# 7SJf o· o.?.

7S"S 0·"3

7.5"(, o· 06

75"7 o· /0

7'> $I o.oS

7SQ <0' "2-
.

7 {, 0 "'·07, •
7 (. ! L.<l'''~,

7 {, :z. <:. 0·04

7/,3 /.08,
7tH- .<:". 02-
f

7bS" 0.03
I

"7t.C ,,-o·o~,
7(,1 ~ 0- 02..,
7 {, f! 0·02,,
7(,Q <:. ... " 2-

f

77 0 <:,0·"2-

77/ 0'''4

772- <"'o~

773 o· 0'+

., 7J+ o·S$"

77:> 0.,1.

77b <"."],,.
777 0'''2.

Q3J+-77'i ':'0 '02.

FOAM 38

•

•

METHOO: I
;/""1/ONO'=-0 HI'



THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

#60)<t3 5 1 I"'j 0 Qj
- • ~ l' j t..) .........

R E PO RT A C ---'----f'--'-""----
IANALYSIS /Jtyr--

Sample

..BN°

1031.1-79+ t7
II

I s'1:, :/7
£/ /t,

63 ~-qo

6L;- //~

67 )3

71 /~

77 'g"9

Q<'IJ.77R' ~r5b
/ I ,

,

FORM 38

•

•

METHOO.

fur 0/



The Australian
Mineral Development

Laboratories

I
,- .-- -~------'-. ........--..... : ,~':'-:-'-,

LrU~U~~~\ LJ
Flemington Street, Frewville,

South Australia 5063
Phone Adelaide 791662

Telex AA 82520
23 March, 1983

Please address all
correspondence to

P.O. Box 114 Eastwood
SA 5063

In reply quote: GS3/1/6/0

Attention: Mr T.W.'Dickson

CRA Exploration Pty. Ltd.,
PO Box 138,
ROSNY PARK, Tas 7018

j

I.
I

YOUR REFERENCE:

MATERIAL:

IDENTIFICATION:

DATE RECEIVED:

WORK REQUIRED:

REPORT GS 4660/83

D.P.O. 30224 dated 4/3/83

25 magnesite samples

934754-778

7/3/83

Chemical analysis and XRD examination

•
Investigation and Report by: Dr Roger Brown

Chief - Geological Services Section: Dr Keith J. Henley
Manager, Mineral and Materials Sciences Division: Dr William G. Spencer

for Norton Jackson
Managing Director

c.c. CRA Exploration Pty. Ltd.,
GPO Box 384D,
MELBOURNE, Vic 3001

Head Office:
Flemington Street, Frewvitle

South Australia 5063,
Telephone (08) 79 1662
Telex: Amde! AA82520

Pilot Plant:
Osman Place

Thebarton, S.A.
Telephone (08) 43 8053

BranCh Laboratories:
Melbourne, Vic.

Telephone {03) 645 3093

Perth, WA
Telephone (09) 325 731'

Townsville
Queensland 4814

Telephone (077) 75 1377

Administration Officer,
CRA Exploration Pty. Ltd.,
Box 138,
BELLERIVE, Tas 7018

(Invoice + Report)



I
I

i.
I
I

1

EXAMINATION OF 25 MAGNESITES

1. INTRODUCTION

A batch of 25 mineral samples was submitted by Mr T.W. Dickson of
CRA Exploration Pty. Ltd., to be examined by chemical and XRD methods. The samples
were all carbonate-rich (mostly magnesites).

Chemical analyses for MgO, CaO, SiO., Fe.O., SO., AI.O. and LOI were
requested, and these are being reported separately as AC 4660/83.

The work reported here covers the XRD examination of all samples for
mineral phase determination. Also requested was a percentage mineralogical analysis
based on XRD. This, however, is not a practical proposition because of various
experimental difficulties. The procedure adopted has been to use the analytical
figures to calculate the percentage of the various mineral phases as determined by
XRD. This point was discussed with Mr Dickson on the telephone (22/3/83).

2. PROCEDURE

X-ray powder diffractometer traces were prepared from all samples and
interpreted in terms of the phases present on a semiquantitative basis.

A review of the mineralogies determined showed that in a large proportion
of the samples the mineral percentages could be satisfactorily calculated from the
analytical figures. In the other cases some simple assumptions had to be made,
or the proportion of quartz had to be measured independently by XRD methods, to
allow a proper calculation to be carried out. The quartz contents were measured
experimentally in nine cases.

In nine cases some minor probable clay was detected in the XRD examination.
A montmorillonitic or interstratified clay was suspected, but to try to determine
the precise clay type, three chosen samples were sedimented in water to separate
clay-rich (-2 ~m) fractions which were laid down on ceramic plates for clay mineral
determination by XRD. For reasons not understood, no clay was found in these "clay"
fractions, and the question of the presence of clay remains open. Notes on some of
the assumptions and some comments on the results are given in the next section.

3. RESULTS

The results are given in Table 1.

Various points to be mentioned in connection with the calculation of the
table, and the results are as follows:-

(a) The presence of consistent low percentages of alumina
is not satisfactorily explained and its mineral location
is uncertain. The observation of possible clay in some
samples, plus the lack of an alternative, has prompted
the calculation of alumina into clay (about 50% SiO. and
20% alumina, corresponding roughly to a montmorillonite).
However, convincing evidence for clay was not found (q.v.)
and in some instances (e.g. 78) the analysed silica is
insufficient to support the clay calculated from the alumin&



(a) cont.

2.
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The impression gained was that the alumina is largely located
elsewhere. If this is so, the calculated clay will largely
disappear, and the reported quartz will rise correspondingly
in many cases.

(b) Lime was calculated into dolomite even if not seen by XRD.

(c) The mineral location of the iron is not known. Iron is reported
to be accepted into the magnesite lattice with a continuous solid
solution to siderite, but no corresponding diffraction peak shifts
in the magnesite pattern were observed, so that no XRD evidence
was forthcoming on this subject. The proportion of iron relative
to magnesite is generally small and the peak shift would be very
difficult to observe. The iron may presumably equally well be
located in dolomite. In the absence of knowledge of where to
place the iron mineralogically, and because the percentage is
generally only minor, the Fe,03 analysis has been inserted
direct for purposes of summation. Its form may, of course, very
likely be ferrous.

(c) Similarly, the very minor amounts of S03 were not located
mineralogically. No gypsum was found. The S03 figure has
been inserted direct .



TABLE 1: <;UANTlTATIVE MINERALOGY DETERMINED FRCM XRD AND QiFMICAL ANALYSES 5J70Rr>

Sample 9347· 54 55 56 57 58 59 60 61 62 63 64 65 66

\13gnesite 91.4 84.1 85.1 91.0 61.3 89.4 95.6 26.2 93.3 89.7 67 .~

Llolomitc 0.6 2.9 99.3 4.0 82.5 4.2 34.2 8.5 1.3 58.2 4.2 1.1 25.[
Quartz 2.8 11.9 8.1 16.6 3.6 1.9 1.0 0.5 12.1 0.5 4.2
Clay ... 2.0* loS- 0.8 2.3* 1.0* 1.2 1.9* 1.9* 1.9 1.0* 1.9 1.,
l'alc 3.5
Chlorite
rourmaline 3.5
lFc~03) 0.1 0.2 0.2 0.7 0.2 0.2 0.6 0.8 0.6 0.4 0.3 4.6 0.5
(SO,) 0.1 0.5 Q 1

Total 100.4 100.9 100.3 100.3 100.3 100.2 99.9 101.6 99.9 100.9 99.3 97.4 99.2

Sample 9347- 67 68 69 70 71 72 73 74 75 76 77 78

\lagnesite 96.0 87.4 92.7 86.2 94.8 95.0 89.7 90.2 87.4 91.6 93.9 96.9ID.e 2.5 0.4* 4.3 9.5 1.3 0.9* 4.8 4.3 5.8 0.5 11 O.S* 0.6*
Qtr 0.1 7.4 1.3 0.5 0.5 0.8 0.8 0.3 0.2
Clay'" 2.0* 1.9 1.8* 1.8* 2.0 2.0* 2.0* 1.5 1.3" 1.9 2.0* 1.9
Talc 0.6 2.0 2.5 2.0
Chlorite 2.9 1.3
Tounnaline
(fcZO l ) 0.5 1.2 0.5 1.2 0.8 0.9 2.0 1.2 1.0 2.1 1.2 0.8
(SOl) 0.2 0.1 0.1

lotal 101.1 98.3 100.6 99.2 99.4 100.2 99.3 100.6 99.1 98.7 99.6 100.2

+presence of clay uncertain - see text.

*not detected in the XRD exaMination

•
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Magnesite Samples 934754 - 934778

Twenty-five drill core samples from a magnesite occurrence were received
for petrological examination, with special reference to different carbonate
phases and other, non-carbonate minerals present.

Thin-sections were prepared, and offcuts were subjected to stain tests
(A.R.S. + 5 %NaOH, at boiling point for 5 minutes) to attempt to distinguish
dolomite and magnesite. Selected portions of samples were positively identified
by the X-ray powder diffraction method.

Each sample is described in the attached table, in terms of the carbonates and
their approximate abundances, quartz and other mineral occurrences, grainsizes
and distribution; the carbonates were identified partly by XRD, partly by
reaction to staining and by ana!ogy with proven carbonates. Three photomicrographs
were prepared, showing typical minerals and textures •

X-Ray Diffraction

A number of rocks were selected for X-ray powder diffraction (marked XRD in
the tables); the actual samples were hand,-picked under the stereobinocular
microscope to ensure that the material selected was homogeneous. In two of the
rocks, vein-material was picked to verify its identity.

X-ray diffractometry of bulk samples (i.e. goniometer method) is carried out on
much larger quantities of material than are used in the powder method; hence,
the results will also be different, and both methods have their uses.

X-ray identification of vein material from 934760 and 934766 shows that both
consist of dolomite; on this basis and on results of stain tests, it has been
assumed that all carbonate veins are dolomite.

X-ray identification of host rock material, in most cases the dense, ultrafine
variety, shows that most of this is magnesite (934754, 934764, 934772), but some
is a mixture (934766); of the coarser samples tested, one is dolomite (934756)
and one is magnesite (934768).

Petrology, Mineralogy

There is very strong textural evidence to indicate that almost all the rocks
were partly replaced by dolomite, quartz, talc and Mg-chlorite (leuchtenbergite);
this metasomatic process probably occurred after 1ithification or in the latter
stages of diagenesis, and must have resulted in the removal as well as the
addition of material; the photomicrographs clearly illustrate the replacive
process.
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The dolomite veins are clearly recognisable and are well-defined; however,
the presence of dolomite is virtually undetectable when finely intergrown
with magnesite, as in 934766, and it is not known whether this type of
dolomite is syngenetic, i.e. co-precipitated with magnesite, or whether it is
evidence of a subtle diagenetic dolomitisation process; the quantitative XRD
results will probably assist in evaluating the dolomite distribution in veins
and host rock in each sample.

The minerals identified (apart from magnesite and dolomite) were quartz, talc,
magnesian chlorite, colourless tourmaline (dravite-elbaite) and pyrite.
Quartz is present in the great majority of samples, but the other minerals
occur sporadically, as indicated in the tables; the mineral assemblage is
typical of a low-temperature hydrothermal situation.

Photomicrographs

~' I. 934755 Magnification 30x

Dense, ultrafine magnesite (dark colour due to opacity) cut by thin
dolomite vein, and showing replacement by dolomite-quartz (clear) mass.

z. 934760 Magnification 30x

Dolomite progressively replacing magnesite (dark), with euhedral quartz
crystals containing zones of carbonate inclusions.

3. 934775 Magnification 30x

Dense magnesite host, with irregular dolomite veins outlined by talc
flakes (clear, curved).

H.W. Fander, M. Sc .•



Sample No.

934 754
(XRD)
(T.S.45 441)

934 755

934 756
(XRD)

934 757

•
Carbonate Occurrence

Wei I-crystal 1ized magnesite (XRD), vaguely
banded, 10-250 fJ, average 100 fJ.

Dense ultrafine « 5 ~) carbonate (?maanesite);
dolomite veins and dolomite-quartz veins.

Finely crystal I ine dolomite (XRD) with coarser,
cloudy crystals; grain~izes average 25 ~ and
150 ~. Dolomite veins (clear).

Dense ultrafine « 5 ~) carbonate (?magnesite);
dolomite veins, 20 fJ to 4 mm wide, containing
quartz; dolomite = 25-30 %of rock.

•
Quartz

Authigenic(?) grains,
5 ~ to 500 ~, as semi­
continuous bands,
3-5 %of rock.

Crystals, mosaics, as
patches in, and
bordering, veins.Also
throughout rock. 10-15

Scattered crystals and
mosaics, 50 fJ to I mm.
< I %.

As crystals and mosaic
in, and flanking,
dolomite veins; 20 fJ
to I mm. 10-15 % or ro

Other Minerals

Talc flakes (IOxIOO ~)

throughout, 2-3 %.

None.

, 10 P - 3 mm.

None.

Trace- « I %) pyri te
crystals in rock,
20-100 fJ.

k.

Central
Comments

Dolomite may be present, but not
detected by XRD. Quartz is subhedral,
contains carbonate inclusions.

Dolomite comprises 20-25 %of rock,
dolomite-quartz veins appear to be
replacive.

No magnesite detected by XRD.
Quartz is authigenic or diagenetic.

Widespread replacement of original
dense, porce 11 anous ?magnes i te rock

934 758 We II-crysta 11 ized carbonate (?magnes i te­
dolomite intergrowths), mostly fine « 50 p),
with coarser crystals (250 ~) and patches.

Abundant throughout, None.
as sma II crysta 1s 20~

to 70~, and larger
mosaics up to I mm. 30 35 %.

May be al I dolomite, by analogy with
934756 XRD resulls. Quartz comprises
up to 65-70 % in places.

934 759 Dense ultrafine « 5 fJ) carbonate (?magnesite)
extensively replaced by coarser, clear
dolomite (about 25 %) veins and patches.

Associated with
dolomite, 20fJ to 2 mm
grains and mosaics.
About 15 %.

Traces of pyrite, as
isolated crystals,
50-100 fJ.

Clear evidence of widespread
replacement of ol-iginal rock, preSUMe,
to be magnesite.

934 760
(XRD)

Dense, ultrafine « 5 ~) ?magnesite replaced
by patches, veins of coarse, clear dolomite
(30 %) with associated quartz.

Euhedral replacive None.
crystals, and mosaics,
in dolomite veins.

Coarse, clear cal"bonate in veins
proved to be dolomite, based on
stain tests and XRD.

934 761 Dense, ultrafine « 5 ~) ?magnesite, with
coarse, clear dolomite ~eins, 30~ to 2 mm wide,
comprising 5-10 %of rock.

Euhedral replacive
crystals, 50~ to 2 mm,
in rock and veins;
1-2 %.

Traces of fine
dendritic goethite.

Quartz occurs as single crystals wit~

minute carbonate inclusions in zones,
also as clusters up to 5 mm.

934 762 Dense, ul trafine « 5 ~) ?magnesi te or
magnesite-dolomite; thin ptygmatic dolonite
veins, 20-300 ~, 2-4 %of rock.

Granular to euhedral, None.
dispersed and
associated with veins;
20-500 ~, 10 %.

?Magnesite shows breccia structure
which resulted from tectonism prior
to lithification.



Sample No.

934 763

934 764
(XRD)

934 765

934 766
(XRO)

934 767

334 768
(XRD)

334 769

334 770

334 771

•
Carbonate Occurrence

Relict patches (20-25 t) of dense, ultrafine
?magnesite; mainly (40 t) microcrystalline,
clear dolomite, with associated quartz.

Dense, ultrafine « S f)) magnesite (XRD),
with small concentric features; occasional
thin dolomite veinlets (30-600 f)) and larger
patches (S %).

Coarsely-crystal 1 ine ?dolomite, wi th micro­
cry.tal I ine patches representing dolomitised
?magnesite.

Dense, ultrafine « S f)) magnesite/subordinate
dolomite (XRD); replacive clear, crystalline
dolomite (XRD) with quartz; vein-dolomite ~

20-25 %.
Dense, ultrafine « 5 u) magnesite/dolomite;
replacive masses and veins of dolomite, 30 f)
to 2 mm; vein-dolomite ~ 5-10 t.

Coarsely-crystal I ine magnesi te (XRD); many
crystals 20-30 mm, with microcrystal I ine
aggregates.

Oense, ultrafine « 5 u) ?magnesite or
magnesite/dolomite; replacive dolomite-quartz
veins in which crystall ine dolomite comprises
abou t 10 %.

Dense, ul trafine « 5 u) ?magnesi te
(+ ?doiomite); irregular veins of replacive
clear, crystalline dolomite, 10-15 %,30 u to
5 mm ',;,i de.

Dense, ultrafine « 5 >J) ?magnesite, partly
replaced by patches, veins of coarse, claar
doJomi te; 15-20 ~ of rock.

•
Quartz

Small grains (20-2S0f),
mostly 50-1S0f)) with
dolomite; 2S-30 %
of rock.

Smal I crystals and
mosaics,lO ~ to 1 mm,
associated with
dolomi te; 1-2 %.

Scattered euhedral
crystals, 30 f) to
1 mm, with carbonate
inclusions. 1-2 %.

Grains and mosaics,
50 u to 3 mm, ~ainly

in dolomite veins;
5 t.
Crystals, clusters in
dolomite and adjacent
rock; 50 f) to I mm;
2-3 %.

As irregular patches,
crystals, in
haphazard stringers,
IOOf) to I mm; 5 %.

Grains, crystals up to
600 ~It associated
with dolomite; about
5 %.

Minor trace or
absent.

Very minor (1-2 %)
as 100-600 f) patches
in dolomite.

517090

Other Minerals

Sporadic ultrafine
tourmal ine needles
(J - S %). Sma I I pyr i t e
crystals (1-2 %).

None.

Isolated pyrite
crystals, S-SO f);
traces only.

Scatt-ered isolated
pyrite crystals,
30-200 f).

Isolated pyrite
crystals, 50-100 f).

None.

Rare sma 11 pyr i te
crystals.

Isolated pyrite
crystals, 50-100 f),

111 nu te brown
ferruginous needles/
spicules(?); trace
only

Comments

Pyri te and tourmal ine somet imes form
concentrations. Widespread
dolomitisation of magnesite.

XRD shows magnesite only (fine
portions of rock); dolomite absent
or below detection limit.

Assumed to be dolomite, but subject
to XRD results from other sources,
as well as analyses.

XRD results show that at least some
dense, ultrafine carbonate is a-­
mixture of magnesite and dolomite,
presumably conte~poraneous.

Rock assumed to be mixed ~agnesite/

dolomite, as suggested by stain test
and similarity with 934 766.

Coarse crystall inity bel ieved to be
due to recrystall ization, but no
evidence of metamorphism.

Mottled appearance of rock suggests
possible dolomi te 'intergrown wi th
magnesite.

Virtually entirely composed of
carbonates.

Brown " sp icules lf and s,ilall circular
te;.;;tures :nay be foss iIi ferous
remains.
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Sample No. Carbonate Occurrence Quartz Other t11nerals Comments ,
--

934 772 Dense, ul trafine « 5 ;;) magnes I te (XRD) wi th None. Scattered very thin Replaclvepatches and veinlets are
(XRO) minor (5 %) coarser dolomite patches and ( \0;; x 250 ;;) flakes of assumed to be dolomi te by analogy With

veinlets. talc and Mg-chlorlte; known material.
1-2 %.

934 773 Coarse plates of carbonate set in sma II er Intergranular patches Single crystals and Rock appears incipiently oxidised,
crystals; faint brown colour due to Inter- 50 ;; to I mm, 1-2 %. clusters of colourless implying tha t the carbonate has
granular ferruginous films~ carbonate may be tourma I Ine needles, sign i f icant Fe - iTlay be breunner I teo
member of MgCO,-FeCO, series. trace to I %.

-
934 774 Dense, ultrafine « 5 ;;) ?magnes i te, laced Traces of finely- Single flakes, bunches, Traces of~ also occur as small

with- clear dolomi te veinlets and larger crystal line patches, of colourless Mg- (mostly < 100;; crystals scattered
replacive patches totalling 15-20 %of rock. mos t IY < 100 ;;. chlorite in do Iom i te through rock.

veins, patches; 2-3 %.
-

934 775 Dense, ultrafine « 5 ;;) ?magnes i te. Ptygmatlc None. Th i n ta Ie and Mg- Presence of ta 1c , chlori te in veins
and straight veins of clear, coarse doloml te, chlorite flakes in vein ;suggests ~etasomatism, since there 1 s
20 ;; to 2 mm wide, 15-20 % of rock. 2-3 %. Trace pyrite, no evidence of metamorphism.

10-100 ;;.
-

934 776 Dense, ultrafine « 5 ;;) ?magnesite wi th None. Th In talc flakes Pyr i te also occurs in traces throughout
irregular patches and veinlets of clear throughout, and bunches the rock, as crystals 10

.'
to 200 ~

doloml te, totalling about 5 %. of flakes in dolomite
veins; 1-2 %.

-

334 777 Dense, ultrafine ?magnes i te \'J i th pre- None. Fine talc flakes, Pyrite as above. Dolomitisation much
I ithification breccia structures; irregular mostly in dolomi te ,110 r e subtle than in other rocks,
veinlets of clear do Iom I te, about 10 %. veinlets, 1-2 ?f. and possibly mo(e abundant than

estimated 10 %•
-

334 778 Dense, ultraflne ?magnesi te wi th extensive Rare qua r tz veinlets, Minor trace of fine Appears to be relatively pure
pre-I I th i f icat ion breccia structures; scarce 300 lJ \-.J i de. pyrite, and of magnes i te rock, but needs checking

(T. S. 454(5) dolomi te veinlet5 and sma 11 patches (< 1 rnm) ; goethite. (chemical and XRD) .
2-3 %•

-

, ,
,
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Date __2:..9_th_M_a_r_c_h:...._1...:9~8..:3 _

IDENTIFICATION

Job NO.__CM_S_8_3/_3_1_8__ Date Received:__7_,_3_,_19_8_3 _
93756. 93758

Reference Il, P, O. No. 3~0:.:2:.:2~3~ _

Sample No. 93756. 93758
Nature of Sample: _-'O'--':..:Il...:.'---'C;..:o..:.(-=e ---' _

DESCRIPTION

a. Hand Specimen:

SECTION No.

~icroscoplc:

,..,Iwo d(ill core samples were selected ior iu(ther investigat.ion. on the basis of

discussions with T, Oickson. concerning repo(ted A1 20
3

analyses.

10 g portions of samples 93756 and 93758 were crushed and diSsolved in dilute HCI.

The r.esidues were dried, weighed and mineralogically examined.

93756

•93758

The ~esidue_comprised \,5 %of the sample and consists dominantly of colourless

tourmaline (elbaite) and quartz. with very minor illite-sericite. The elbaite

generally occurs as small needles and as aggregates of minute « 10 ~)

stubby crystals. Dispersed fine colourless tourmaline is very difficult to

detect in a carbonate host. and thin-section observations suggest that the

tourmal ine is erratically distributed. which ineVitably causes various sampling

problems •

The residue comprised 22.1 %of the sample and consists almost entirely of

qua(tz, with very fine elbaite crystals.

Based on this evidence. the source of the AI 203 is most probably mainly elbaite

in most samples, since this mineral contains 40-42 %A1 20
3

; illite-sericite

and Mg-chlorite no doubt make minor contributions also,

H.W. Fander. M. Sc.
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