
966001
C.R.A. EXPLORATION PTY. LIMITED

AO , L.G. 1!(.,!O.t.M.EI

1•.--1........r..._..L-~ "w·'· .•

•

,;::: .,. It MAY 1981
.. , v

tBl

E & I~

EXPLORATION AT THE RAZORBACK TIN MINE, WESTEffi~ TASMANIA

MARCH 1979 - SEPTEMBER 1980

•
Author

Date

Submitted to

Accepted by

Copies

J.G. Purvis

September 26, 1980

R.L. Brunker

Minops Pty. Ltd.
pept. of Mines, Tasmania
CRAE Library

AMG REFERENCE POINTS ADDED

Tho cmt~ cltl1ls report~
the property of C.~.A. [xp1orntioo
1>.., Ll··" I ql. -,I ·····fl·)t I ·"'I!'liol._.1J"(.'" lil.~" .... <..l," !'l_i ' .• .'" I....~.., "'11\Jq

In wlie.'" C\' i j PC,i"c lK>r /Jsed In 3
comp'my pI'C:;LCUS \,tj,:!,o it, the
writtell collJent of the Compally.



1.

2.

3.

4.

5.

CONTENTS

SUMMARY

INTRODUCTION

CONCLUSIONS

RECOMMENDATIONS

GEOLOGY

966002

1

2

2

2

6

5.1

5.2

Rock Types and Stratigraphy

Mineralisation

6

9

6. DISCUSSION OF RESULTS 10

REFERENCES• 7.

6.1

6.2

6.3

General

Morphology of the Talc-Carbonate

Ore Reserves

10

12

15

16

8.

9.

10.

11.

LOCATION

KEYWORDS

LIST OF APPENDICES

LIST OF MAPS

16

16

17

17



002

1. SUMMARY

966003

•

The Razorback tin mine is located near Zeehan in Western

Tasmania. The current lease holders, Minops Pty. Ltd.,

mined IBO,OOO tonnes of ore grading 0.6% Sn in a small

open cut operation from 1975-7B.

Following the signing of a Joint Venture agreement with

Minops in March 1979, CRAE commenced an exploration programme

aimed at locating further mineralisation at depth beneath the

known ore body.

To date this work has mainly comprised the drilling of three

diamond drillholes totalling B62 m, and the compilation

of accurate geological sections following extensive reassaying

and relogging of old drillcore.

In addition, the reserves of the known orebody and its possible

extensions have been recalculated. The orebody is estimated

at 365,000 tonnes of 0.72% Sn, with possible extensions of

130,000 tonnes at similar grade. The tailings from the

Minops operation, estimated at IBO,OOO tonnes grading 0.35% Sn,

have been added to give a total resource of approximately

675,000 tonnes at a grade around 0.6~ Sn. The three CRAE

drillholes intersected only weak mineralisation - the best result

being 0.9 m true width of 0.83% Sn, 1.6% Cu and 75 g Ag/t in

DO BO RC 1. However, the extensive review of all data has

shown that a deep "trough-like" feature within the talc­

carbonate unit appears to be controlling the location of the

known orebody. Prospective areas have been delineated at

depth towards the southern end of the mine where this "trough"

appears to be enlarging, giving it the potential to host a

major body of mineralisation.

Further drilling is recommended to test this feature and other

targets. In addition a programme of systematic exploration

comprising mapping, geochemical sampling and an aerial

geophysical survey, should be undertaken over the entire

Razorback property.



003

•

•

966004
- 2 -

2. INTRODUCTION

The Razorback tin mine is situated near the old township of

Dundas, 7 km ENE of Zeehan in Western Tasmania.

The tin mineralisation was discovered in 1909, but systematic

exploration did not take place until 1958-60 when the BMR

and Tasmanian Mines Department carried out geological mapping,

geophysical surveys and drilled three holes. Extensive

drilling and underground exploratory development was under­

taken by Placer Prospecting Pty. Ltd. in the period 1964-66.

Placer withdrew after outlining reserves of 195,000 tonnes of

0.83% Sn (oxide ore) and 394,000 tonnes of 0.86% Sn (sulphide

ore) .

Minops Pty. Ltd. took over the property in 1972. After

resampling the Placer adits and costeans, they redefined the

ore reserves as 250,000 tonnes of 0.7% Sn (oxide ore) and

120,000 tonnes of 0.9% Sn (sulphide ore). In September 1975

Minops commenced a 180 tpd opencut mining operation in the

oxide ore.

The mining operation ceased in February 1978 after extracting

180,000 tonnes of oxide ore grading 0.6% Sn. Mill recoveries

averaged only ~O% and the venture incurred a loss. From

March to July 1978 Minops drilled 7 diamond drillholes to try

and locate extensions of the ore to the south of the opencut,

but only weak mineralisation was intersected.

In March 1979 a Joint Venture Agreement was signed with Minops

over the Razorback property which comprises Mineral Leases

6M/77, 86M/77, 87M/77 and 11W/74, totalling 159 ha.

This report details the results of exploration undertaken at

Razorback in the period March 1979-September 1980. A

recommended programme of further exploration is outlined.
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]. CONCLUSIONS

The potential of the Razorback property remains its similarity

both in geological setting and style of mineralisation, to

that at the Renison Bell mine 7 krn to the north. The main

thrust of the exploration programme should continue to be

directed towards finding a significant new body of mineralisa­

tion, rather than to further defining the known orebody and

its adjacent potential extensions as these are insufficient

to support a mining operation .

The "trough-like" feature within the talc-carbonate which

recent work has shown may be controlling ore location at

Razorback, provides an important basis for further exploration.

The apparent enlargement of this feature at depth is significant

as it has the potential to contain a sizeable body of mineralisa­

tion.

Little attention has been paid in the past to those parts of,
the Razorback ML's outside the immediate vicinity of the mine.

In particular, the area south of the Dundas Rivulet and the

Hodge Slate warrant detailed examination .

4 • RECOMMENDATIONS

The recommended programme of further exploration is as follows:

1 Diamond Drilling

Five further diamond drillholes totalling 1400 m (see

Longitudinal Plan for locations). The holes are (in

suggested order of drilling):



•
Holes "0", "E" and "H" are designed to test the depth

extensions of the "trough-like" feature within the talc­

carbonate. The precise location of "H" would be

dependant on the results in hole "0".

Hole "F" is aimed at a possible area of thickening in

the talc-carbonate at depth at the northern end of the

mine.

•

The remaining hole "G" is tentatively assigned to test an

IP anomaly located at the northern end of the Razorback

leases. However, the drilling of this anomaly will

depend on its confirmation by further geophysical surveys

yet to be carried out •

Surface Investigations

Geological mapping and rock sampling of the entire Razorback

property, with particular attention (including soil sampling)

to the area south of the Dundas Rivulet, and to areas of the

Hodge Slate where there are SP and EM geophysical anomalies.

Ground geophysical surveys:

(a) To refine the target IP anomaly of hole "G"

(b) To examine geophysical anomalies detected within

the Hodge Slate by the 1960 BMR work

• Geophysical Surveys

A low level aerial EM and aeromagnetic survey of the whole

property on a flight line spacing of 200 m.
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(cl To follow up any anomalies detected by the aerial

survey.

4. Compilation of Geological Sections

The continued compilation of geological sections is

important in order to improve the understanding of the

ore controls and to assist in the delineation of

prospective areas at depth.

Relogging of old drillholes to be completed .

Comprehensive assaying of the Minops holes to be

completed using the core grinder to provide replacement

samples for those discarded.

The underground mapping, sampling and drilling,

undertaken by Minops and Placer to be properly compiled

on Level Plans.

•
5. General

Discussions should be held with geologists at Renison

Bell, and with geologists of Comstaff Pty. Ltd., all

of whom are dealing with the same type of mineralisation

in a similar geological setting, a short distance north

of Razorback. The aim of such discussions would be to

increase the understanding of the controls and location

of ore especially in relation to the morphology of the

talc-carbonate rocks.
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5. GEOLOGY

5.1 Rock Types and Stratigraphy

The vertically-dipping north-striking rock sequence at

Razorback is of approximate Upper Adelaidean - Lower <--- II N9
Cambrian age, and facing is toward the west. The oldest~

rock unit is thought to be the SERPENTINITE which occupies

all the low-lying ground east of the Razorback mine. The

serpentinite is generally massive but occasional layers

with indistinct clast shapes suggest a non-intrusive c- No
origin. Because of these features, plus its conformability

with the dip and strike of the adjacent sediments and the

lack of any definitive evidence of intrusive character,

the serpentinite is believed to be an altered volcanic L- NO

unit.

The TALC-CARBONATE

of the ultrabasic

a complex origin.

values for nickel

or "dolomite" was deposited on top c- 'Vo

volcanics. Its variable nature suggests

The presence of chromite and the high

and cobalt confirm that the talc-

of 5-15% of hematite,

It is generally weakly to

carbonate contains a proportion of ultrabasic material.

In places towards its stratigraphic top the rock is more

evenly textured and coloured, bedding is visible and

dolomite-ankerite carbonate greatly predominates over

talc. Although quartz is generally rare there are

occasionally extensive zones of very hard quartz-talc­

carbonate. There appears to be no pattern to the

distribution of such zones. The talc-carbonate is

ferruginous, with an average

magnetite and/or siderite.

moderately magnetic.

The talc-carbonate is tentatively considered to be a

combination of an altered ultrabasic tuff and an altered ~-NO

impure carbonate facies, with the proportion of ultra-

basic component decreasing towards the top of the unit.
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Overlying the talc-carbonate is a very thi~ASIC TUFF~~;:)
--_.. -_."-- --

unit which varies in thickness from 0.1 m to 4 m. The

tuff is dark green, chloritic and often comprises

small clasts of basic volcanics in a sandy tuffaceous

matrix. The tuff sometimes is sheared and schistose.

~-u:\ kAd.
Above the tuff is the '"R1l:ileRBAGII CONGLOMERATE a

poorly sorted and crudely stratified, massive unit.

A cementing matrix of calcite and silica gives it a

fair degree of hardness. The conglomerate is green in

colour due to the predominance of clasts of basic volcanics,

and green greywacke and siltstone. The basal 20 m is often

marked by an abundance of basic volcanic material in both

clasts and matrix, and where this is the case the matrix

can be chloritic. This volcanic material is identical

to that in the underlying basic tuff unit. Other clast

types in the conglomerate are cherts (often black and

pyritic) quartzite and black pyritic shale. Clasts of

talc-carbonate or serpentinite are extremely rare. The

clasts generally average less than 25 mm in size and soft­

pebble features are common. The conglomerate is overlain

by the well-bedded HODGE SLATE a black, dolomitic

carbonaceous shale containing several percent of syngenetic

pyrite .

Although the rock types vary considerably, there is a

recognisable association between the units which suggests

they represent a sequence of fairly continuous deposition.

Certainly no substantial time break has been identified

within the sequence although the talc-carbonate is

separated from the conglomerate by a minor parallel

unconformity (disconformity).

~. No

* The "intraformational shale" of Placer
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In the past this unconformity has been described as a

major fault zone (the "Razorback Shear"), and the

channel-way by which the mineralisation at Razorback

was introduced into the talc-carbonate and conglomerate.

Although there is substantial shearing on the upper part

of this contact (as can be seen in the present open cut),

elsewhere and particularly at depth, the drillholes show

little or no sign of shearing.

In most drillholes the contact is irregular but sharp,

and approximately parallels adjacent bedding in both

the talc-carbonate and conglomerate. It appears to be

a bedding surface on which there has been erosion in

places.

\)qs

•

The unconformity is sometimes difficult to distinguish.

This can be due to the talc-carbonate becoming conglomeratia'

in character near the contact (this type of talc-carbonate

is termed "transition zone" see drill logs). Or more

commonly, the conglomerate contains so much basic volcanic

material as to be indistinguishable from the underiying

basic tuff unit, especially where the tuff is very thin.

Clearly, the rock types on either side of the unconformity

display an association with each other which suggests the

time break involved is not great. Similar association

is exhibited across the hazy contact between the

serpentinite and the talc-carbonate which obviously

contains a lot of ultrabasic material, and also in the

change from the conglomerate to the black shale where

lenses of conglomerate occur within the shale for some

distance above the contact.
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5.2 Mineralisation

The tin mineralisation at Razorback is similar in style

to that at Renison Bell. It comprises cassiterite and

lesser stannite, occurring as microscopic grains associated

with sulphides predominantly pyrrhotite, with lesser

pyrite, arsenopyrite, chalcopyrite, sphalerite and galena.

Where the sulphides are particularly coarse grained,

aggregates of cassiterite and stannite are sometimes

visible. Significant silver and minor platinum values

are also associated with the tin mineralisation (see

drill logs for details) .

The sulphides occur within the talc-carbonate, basic

tuff and conglomerate. In the talc-carbonate they form

conformable lenses of massive sulphide up to several

metres thick. They are also present as thin conformable

bands and stringers, and as heavy disseminations. The

most common gangue minerals are quarz and wollastoni~e. :
--,-__,__'C""

In the conglomerate the sulphides occur as heavy dissemin­

ations within both matrix and clasts, often particularly

concentrated in the matrix along the clast margins. They

also occur in thin quartz-carbonate-sulphide veins .

Rarely, cassiterite occurs along fractures in the Hodge

Slate. In the area of the outlined ore reserves the

mineralisation is essentially continuous from the talc­

carbonate across the basic tuff into the conglomerate.

This gave rise in the past to the theory that the

mineralisation had ascended along the unconformity

between the basic tuff and the conglomerate. However,

in most drillholes outside the ore reserve blocks, the

unconformity and basic tuff beneath it is completely

unmineralised, even in areas where there are massive

sulphide lenses in the talc-carbonate near the contact.

In most drillholes the mineralisation in both the

conglomerate and talc-carbonate tends to be separated

from the contact by many metres of barren rock.
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Although massive sulphide lenses can occur in the talc­

carbonate up to 40 m or more stratigraphically below

the unconformity, in overall distribution the

mineralisation is concentrated towards the top of the

talc-carbonate and the bottom of the conglomerate.

6. DISCUSSION OF RESULTS

6.1 General

For detailed results see the drill logs in Appendix 1

and the sections at the back of the report •

Three diamond drillholes were drilled by CRAE to test

possible extensions of the Razorback mineralisation.

The holes intersected only weak mineralisation, the

best result being 0.9 m true width of near-massive

sulphides grading 0.83% Sn, 1.6% Cu and 75 g Ag/t in

DD 80 RC 1.

Holes DD 80 RC 1 and RC 3 were designed to test the

talc-carbonate at depth. RC 1 was specifically located

to intersect the extension of the massive sulphide

lenses encountered in Minops hole RZS 6, but the hole

steepened and passed through the talc-carbonate/

conglomerate contact almost 100 m below the intended

depth.

Hole DD 80 RC 2 was aimed at an IP anomaly located

during a geophysical survey of sections 4900 Nand 5000 N

(see Appendix 4). This hole intersected only traces of

mineralisation and it is now thought that the source of

the IP anomaly is located between these two sections.

It is hoped that planned additional geophysical work

will provide the necessary refinement to this anomaly

to enable further drilling to be attempted.
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Hole DD 80 RC 2 did show an unexpected thickening

of the talc-carbonate unit at depth at the northern

end of the Razorback deposit. This thickening could

have important implications for the ore potential in

this area and is discussed further in Section 6.2.

Apart from drilling the three holes, a comprehensive

and extensive programme of relogging, sampling and

further assaying was carried out on drillcore from the

earlier Minops and Placer drilling programmes. Although

this work was intended to test the mineralisation more

comprehensively than had previously been undertaken

(and particularly to determine the levels of silver,

gold and platinum), it was also necessary for the

drawing up of accurate geological sections.

This latter work is not yet complete and must be

continued as part of the future programme. The Minops

grid (the metric equivalent of the 1960 BMR grid), has

been taken as the basis for the geological sections which

are spaced at 20 m intervals. Only five sections have

been drawn up to date (see plans).

Although the core from the seven holes put down by

Minops in 1978 is in good condition, most of the pulps

of samples taken from the best mineralised zones had

been discarded. Such intervals will need to be sampled

with the core grinder so that comprehensive assaying

can be undertaken.

Of the 17 surface holes and 23 underground holes put

down by Placer in 1964-66, core now exists for only

10 of the surface holes. Although it has now been

reboxed, much of this core is in bad condition ­

disrupted due to previous rough handling, and

incomplete with many of the main mineralised intervals

missing. It is considered that the Placer assay results

are unreliable as they had trouble sorting out a

suitable analytical technique at their Zeehan laboratory.
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For this reason the available core was resampled,

which in places involved quartering intervals

already split by Placer.

Almost no downhole survey data is available for the

Placer drillholes. Experience at Razorback has shown

that drillholes tend to deviate wildly unless controlled

drilling is undertaken. In the absence of survey data

it has been necessary when drawing up the geological

sections to assume that the Placer holes went straight,

although it is clear that almost all holes (especially

the deeper ones) will have deviated from their plotted

course. Consequently the positions of mineralised

intersections and intersections on the talc-carbonate/

conglomerate contact, are not accurately known for any

of the Placer holes. For example, information from

the Minops and CRAE drilling indicates that the positions

of Placer holes R 6, R 9, R 13 and R 16 are not as plotted

on the sections. R 6 in particular is one hole whole

position and Placer drill log appear to be highly

inaccurate, as it suggests the talc-carbonate is

interfingering out into serpentinite at depth beneath

the mine, whereas other available evidence suggests the

talc-carbonate is fairly thick in this area. Unfortunately

the core for this hole has been lost.

6.2 Morphology of the Talc-Carbonate

Contours of the thickness of the talc-carbonate unit

are shown on the longitudinal section along with the

outline of the ore remaining beneath the southern end

of the Razorback open cut. Although there has evidently

been some erosion of the top of the talc-carbonate this

is not thought to be significant.
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The known ore occurs in an area where there is a

relatively abrupt local thickening of the talc-carbonate,

and the shape of the main ore deposit approximates the

shape of the area of thickening. Further, the most

significantly mineralised drillholes beneath the ore

reserve block appear to lie in the steeply southerly­

plunging downward extension of this zone of thickening,

whereas adjacent weakly mineralised or barren holes

(e.g. RZS 7) are in areas of thin talc-carbonate.

It can be postulated that as the talc-carbonate is

apparently a sedimentary unit, increases in thickness

denote local "basins" where the original deposition

and accumulation was greater than in surrounding areas.

If this is the case then it appears that the sulphides

at Razorback were preferentially deposited in such

basins and that areas of thick talc-carbonate are

more prospective than areas where the talc-carbonate

is thin.

In this context the indications of a thickening of the

talc-carbonate at depth to the north of the Razorback

mine, detected in hole DD 80 RC 2, are significant and

warrant drill testing. The apparent thick accumulation

of talc-carbonate at depth directly beneath the ore

deposit also needs testing despite (or because of),

the unfavourable results the unreliable Placer hole R 6.

However, it is the substantial increase in talc-carbonate

thickness at depth south of section 4500 N which merits

the most attention, as this apparently indicates a much

deeper and larger "basin" with the potential to host

a much greater deposit of sulphides.
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Although there is not yet enough data to contour the

thickness of the overlying conglomerate, the little

data there is indicates an abrupt change from along a

"hinge line" extending through the ore deposit and

plunging south at approximately 400
• Because of the

~ack of data on the conglomerate, an attempt has been

made to define the shape of the upper surface of the

talc-carbonate by contouring the ta1c-carbonate/

conglomerate contact (see Longitudinal Plan). The

contouring is complicated by probable warping along

this contact due to differences in hardness between the

rock types, and by changes in strike. However, it defines

a southerly-plunging depression in the upper surface of

the talc-carbonate coinciding almost exactly with the

zone of thickening in which the known ore deposit and

downward extension of the better mineralisation lies

(see Longitudinal Plan) •

At depth the shape of this depression is open to inter­

pretation but the indications are that it maintains its

coincidence with the thicker parts of the talc-carbonate.

The depression in the upper surface of the talc-carbonate

in the area of its greatest thickness, means that the

known ore deposit lies within an extremely steep-sided

narrow "trough" filled with talc-carbonate. This "trough"

plunges south and possibly broadens with depth.

Future drilling should be directed at areas of thick

talc-carbonate where the upper surface is depressed.

Pro];losed drillholes "0", "E" and "H" satisfy these

criteria, but hole "F" on section 4880 N which is aimed

at an apparent thickening of the talc-carbonate at depth

at the northern end of the mine, has no associated upper­

surface depression indicated by the available data.

Because of the sketchiness of this data the possibility

of an upper-surface depression in this area cannot be

ruled out.
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6.3 Ore Reserves

Preliminary calculations have been made of the reserves

in the known ore body at Razorback, using channel and

bulk samples taken by Minops and Placer from crosscuts

in the underground workings. No drillhole information

has been used because the Placer drill holes significantly

understate the width and to a lesser extent the grade, of

the ore when compared to adjacent underground samples.

The latter are considered much more reliable. A total

of 365,000 tonnes grading 0.72% Sn is calculated to

exist from surface down to 10 m below Placer 580' level

(RL 202 m). This would predominantly comprise sulphide

ore.

The ore contains erratically distributed silver, copper,

lead and zinc values and traces of platinum. The average

values for these metals is not known because of the lack of

data, but all have the potential to be economically

significant.

Below RL 200 m drillholes RZS 1 (4.1 m @ 0.7% Sn), R 1

(4 m @ 0.81% Sn), R 2 (3.7 m @ 0.73% Sn) and R 12 (2.9 m

@ 0.26% Sn), indicate a possible significant extension

of the ore down to approximately RL 120 m, particularly

as the holes are probably understating the width and

grade of the mineralisation. Assuming an average thickness

of 5 m, approximately 100,000 tonnes of ore could be

present in this extension.

A possible body of low grade ore, centered around RL 140 m

on section 4580 N, could be present within the talc­

carbonate approximately 25 m east of the contact with the

conglomerate. This mineralisation is indicated by

intersections in the upper parts of R 9 (2 m @ 0.35% Sn),

R 16 (7.6 m @ 0.24% Sn), RZS 6 (1.9 m @ 0.27% Sn) and

possibly R 5 (0.6 m @ 1.47% Sn). Assuming an average
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thickness of 4 m the potential is for approximately

30,000 tonnes of ore.

Minops mined 180,000 tonnes of ore with a head grade of

0.6% Sn. Recoveries in the mill averaged only ~% which

means that 180,000 tonnes of treated ore grading 0.,,,,% Sn

was pumped to the tailings dam immediately east of the

mine. This material has been included in the ore
reserves.

Thus the total ore reserves are calculated at 545,000

tonnes @ 0.61% Sn, with indicated potential for a
further 130,000 tonnes of ore at similar grade.
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• •C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

SHEET No., 3..4.4:.
TENEMENT NAME R.~~ No..

PLAN - MAP REFERENCE...

c>
l\:>
N

HOLE No. ....R"..} ...CO-ORDlNA'TES AZIMUTH " DRILLERS. . COMMENCED .. , DEPTH ..................•...........
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-..;=-OErOT_H----i~.::1 ~; r~..phi< CORE DESCRIPTION w~:~~I~L.i~~1~~~;Ilg. S8mph: From J:, ~.:i r,-A_SS-,A_YJV""IAI'"lt

U_'-,'_'A_M
T
"_....---r"'_.. ·_·-r.._.. ·T····~..·_.l,.-

F[:::I TolMI IMI Veinillg. Minerali;mion No. (MI

, ""~ , : .JJJ..I~

<b'/'" I.w. "J:.,~ g,/,,.
tN....,..,.. no)o I'.A_ c-.. »alt.ft_kl

"Ir_ eli.:. oiJ, '? 'w.... .. tt. ~
'" _w. JI '-J. , If.
··J·I:-'JL...:.J;.;. I..; f•.

"'-'fL .;.... .7/.... .- J-J ".J;;.} ,

',..... '. ....... ."''' 77<-2'''''~ "- -,.••
"'NN ""'" ,.,'/UA .f " Lf &. YOd

.. :_'~' ..11. k..... s-.. """"-"luf~
1-.. J.J,I_~; J..L..1.zo'•• ) n"t Ao- /D-21 _.
Ilrl"" .271. _ ,1. _11. _ •.1

.......,. -rufF ,-. '/. .... , •
•.1 ,1J.e.:Tr.

J...... .it, .
Ie J1l.. _ <L ....-.1" "'1O'

I._~ ,;.J,,-J.I.JJ..:. • <,'~"

I



• •C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

SHEET No. .4: ..~.+...
TENEMENT NAME...I~I~.. ....._.."No..

PLAN - MAP REFERENCE

HOLE No.....8.~..~ ....

CORE DESCRIPTION
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C.R.A. EXPLORATION PTY. LIMITED IJ SHEET No. ··· .. ·"r·~·'

DRILL CORE LOG TENEMENT NAML.",I.!~~ No .L_ I'f' §:J~~!? ""' ..
CO.()RO'NATES.~·1HA~~~AZ'MUTH.~~t~~~ ..(2.!,1.·~~)ORILLERS A,.l?,}>.•............ COMMENCEO ...1.:.}.:.n OEPTH I.~'l.::4:9....., HOLE No. .B.;~, ..l .

RL COLLAR 7..7!!,:.4. INCLlNATlON 7.f;l~ ORILL TYPE f.)~ COMPLETED ..1.l:}.:7J. CASING LEFT OPO NolsI_.,m~~)t1II
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To

'M'
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It>

S'/
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'M'

nt' )1

-...No.

SPECIAL FEATURES
Weath, Alt'ration. Fracturing,

V.ining. Mlner.iution

1-1'. d..,..;t; . •~....;"I '" to 1_,

, I " I, .

CORE DESCRIPTION
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C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

SHEET No. 2,..~.,L
TENEMENT NAME K!\"~ No .

)

CJ.)
IV

PLAN - MAP REFERENCE .
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RL COLLAR INCLlNATION ORILL TyPE COMPLETED CASING LEFT DPO No(.lno.19.I>,;.g~.'!DIll1
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DEPTH C- eo.. 1>-- SPECIAL FEATURES
Sample ,,~ To ""

ASSAy VA~~S {Anal'f5lld bY,~., •....•.. .1

"". CORE DESCRIPTION Weith, Altlll'8tion, Frecturil\g.
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0 'lo a .. tlo - rc .-;,,,-r 0 "0 •or ISM ~...b
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C.R.A. E~~~~~A~;;>::~~~'''''TED i TENEMENT NAME ..Ra~~~.~~~~.~ ~:: :::'::~:~: ~

f!
LOGGEj> BY: !<:....:.4.\~lON.(~!".~) i~

CO.QRDINATES<I¥.PI.l :4:f.AZI"'UTH~'.~".~.f?r9~.':!"I<}DRILLERS J.l}) COMMENCED ;.!t:t.7.t DEPTH ,..!i?9..:g9..~ HOLE No ~:z.~ ~:tS1b~
RL COLLAR .;?k<\:l INCLINATION ~~ ORILL TVPE f..3.Q. COMPLETED l:.:t.:18 CASING LEFT DPO No's'DIAA!1.,l».I.'J2.

SPECIAL FEATURES
Waeth, Alteration, Fracturing,

Veining, Mlnerali:ution
CORE DESCRIPTION
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iI SHEET No. 2-..~:j,.... .
TENEMENT NAME II?'>~ No ..

PLAN - MAP REFERENCE .

DEPTH HOLE No J?'!1..:~ .
CASING LEFT DPO Noj,1 ~,mu

I
C.R.A. EXPLORATION PTY. LIMITED

ORI LL CORE LOG

•(•
CO-QRDlNATES AZiMUTH DRILLERS COMMENCED .

RL COLLAR INCLINATION DRILL TYPE COMPLETED..-............................... ............................. ..-.......................... ...................-......... .............................. .., ................
oePTH eo.. eo.. b,...., SPECIAL FEATURES To

ASSAY ~ii.UES (Arwllvsed bV.~r.~1
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C.R.A. EXPLORATION PTV. LIMITED

DRILL CORE LOG

• ~ SHEET No. ..J..4..~ .
TENEMENT NAME ~.z..o>~ll~ No .

-Ul<G"b 1!.V, ~, ..f!'.~~.!.$. ..

CO-oRDINATES,*$:l.~~1.1.l:tAZIMUTH.:li9..~.liII.!ll.(~'~~) DRILLERS A'l>JL COMMENCED DEPTH If.~.}t:l ..~ HOLE No. .R.?~ 4: .
RL COLLAR ;!:T.1:.~Q..4. INCLINATION J&~ DRILL TYPE E..}~ COMPLETED .::l..~.:.4:.]f CASING LEFT.. DPO NO(.I=~.~I", ..

OEPTH ~: Core p~" SPECIAL FEATURES Sample To - Rec ASSAY V~ ~ES (AnalysedbvJhrdl( .1
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/', 1"l17.2to"'I'j,7·S'oI4-4.·~0 7 <.4- ""0110 loS' "" <·o~ 4. ~IO ..

- ....'" 15'-IoZ 7t.J-.J gl+loU'Sb 5'0 15'·1 ~ <IO:!Do Ibn 2. '-'1

oJthol I I I g,+ W. " 2. I.. ~ !j 110 11. I
".2. .. : <::n'/uA 1"l17240""~ "12....:J.'i 20 1~ I .. r I<·o~ ~ 10 ,.

I / / 11 72. 14. :2 ""4- o<'ll 12. Ino !>S' 0<'
iJr. _, ~.I ,f. III ,.' l4."l4- ,I.. 2. 0<4 <10 10 to.2o-<1...f:._ l..u..., .; df"""i...d b.w~ I( , k'·$5' 1'4 0<4- -<10 10 1A.2. 12. .. I
~ /~d.;'. 'V, ..1.1. o,kf."d 7~'1/.. 'JI:": II,,,,,,, AI. 17/'9;4. 7f.S!; 79'44 o-f,IIIlO </0 IS' I~ ~ -<,

'J."J;, "nJlMi 71..·1.. .. 77·r;. I Ie'." 9S- 19-4. 10'40 I ." ~ 10 4.2. :to <.1

I- 1,_ • J I Ru'1 h-S'b n·,4. ·.~120 ,u0 _
.d .. ,..u. tJ. • t.ZS 13 h·44, (4...." 1\.7, 5'0 ~ .7ll

~,j ",h- C4If. ..).,..... t.ZS "" ...."In IYC4 "7' 1m .2310 :ul
fau IJ:", ,,1> IW..., 7....·7,_ <.J 7"99 '...~ ",14- ·.r ~SlIlI 40 1200

Rz.S ~ U..II4. In·'... I 1341) •S'O 130
1'1.



• •
C.R.A. EXPLORATION PTV. LIMITED

DRILL CORE LOG
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CO.QRDINATES AZiMUTH DRILLERS COMMENCED .

Rt COLLAR INCLINATION DRILL TyPE COMPLETED .
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C.R.A. EXPLORATION PTV. LIMITED

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

DRILL CORE LOG
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DEPTH .......•..................•.........•..... HOLE No i;z.:? ..~ .
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C.R.A. EXPLORATION PTV. LIMITED

DRILL CORE LOG

I
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C.R.A. EXPLORATION PTY.LlMITED

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

DRILL CORE LOG
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C.R.A. EXPLORATION PTV. LIMITED

DRILL CORE LOG

SHEET No ~ 9..?:
TENEMENT NAME R~~~~g" No .

PLAN - MAP REFERENCE........••...•..•.•.................................
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Iurll..k. r/~ -3(-, ilL•• 10....1 ~o..... Sb"llUl.

~-...J;;., IU·tI.. 7.'/lU/· 141_ I ~~'" st.l"......
n t;u.o oU2'S'o :20 10 2:/0 /40 1.43. "" I

" ':14z'Sl> 2LS' ,t. 20 2.> '.... I liD "" 1
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CO.QRDINATES AZiMUTH ......................•..•.......... DRILLERS COMMENCED.......•....•......•.•.....•

AL COLLAR INCLINATION DRILL TyPE COMPLETED .

• r •
C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

(

~

SHEET No +....q..f i:
TENEMENT NAME i.~.~.~:&.Il:* No. ~.

PLAN - MAP REFERENCE.................................................... i
DEPTH.................•........................ HOLE No. .P.,.~'ii ,....... .
CASING LEFT ,.." OPO No(sl_~~.lJ.~ ..

DEPTH Co
R

:..- Cor. ""ra , SPECIAL FEATURES ~A_ I F To R- ASSAYVj\J..~ESIAIUIIVsedby~li4rt·········.1
-. 1""" ' CORE DESCRIPTION W.,.th, Alteration. FrllCtUring, ......lIp. rom - 'r"

F[~~ ToIM) IMI' Size Log Veining, Mineralization No. IMI 1M) 1M} S... tJ Ph 2", Cu.. fA,:; Au. '8i 7;. ~

r _.Jl_-~
I, "'" JlI_ AoI.;/ "'I?) l

#D I;. Shr_
~ .J} nJ ~ ~_ ~.u",ti.

,.;1kJO_ ;,;....

.

10 {lJAJGI..O~TE. lt7.A' - 120'"M , 1~_ "u. <D. C,t;,_ "'Ul,*,.~ ..: _.1;;• • 1.. ol!J._

-" ,,",", "'-il.J.. -~
__+-_+--+_+_-l'ltool~~......."""IoL....""3d.... a.... 1,,,,,,1_ no·S"· >-~?, " .;.

IAiAI .vIlr.Ma> cf;1J NkJ;, I i.' "",--..i,;. .;.: ~1'
""""'.~~ J) _~I _ J.....iw "",""".....h:.. ........



PLAN - MAP REFERENCE _··· .

CO-QRDINATES AZiMUTH DRILLERS COMMENCED DEPTH HOLE No g.~~ f! .
RL COLLAR INCLINATION DRILL TyPE COMPLETED CAS'NG LEFT DPO Nols} .

·' I •
C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

SHEET No !'...1..?
TENEMENT NAME &~Y.'..,1!.~.C4!'- No .

o
\P­
C..ll

DEPTH Corf Core ~raPhi

From To(MI 7:i' Siu Log

'M'
CORE DESCRIPTION

SPECIAL FEATURES
Wll8th. Altlttation. Fracturing,

Veining, Mineralization
Semple From

No. IMI
To

'M'
Rec ASSAy VA~S fANIVt8d bV .I

'Ml S" W "" z" ~I A. Au. 11; To. f'

;,.-I..J ,... ,,!l1.!\..
lI".t;;v 1.lAL. .-. ~. 1....".2....:0: ,r.';" ...te:k
22... :1£7. ~ y.":' H J "" '

I, -" ,.."I .,.1M'C/M,%- "
-1 ./ t eAI~ 'J... I ,nJ. f _ 'oJ... '1-~~

j.J. '-~

"" ~, .n ""I,i;' t: ,J;

__!--+-1_+-1-'j"~""'~'I!!J!Y.HI."--~-=__J__I-- --L~ . _I- ----j--I--+-+-+-1-+-+-+-+-1'--'--+_
I L.Jj~. ~IZ... ,u0u.t. ~••.S'..

ILJ~, 2.41 .. .-du~- .......... I ~i
-.l.. .1\ .J.J:A _1..... IOL

.. +-+-++-+-+-++-+-+-+



I •
C.R.A. EXPLORATION PTY. LIMITED SHEET No 1..4.. ;1,..·

DRILL CORE LOG TENEMENTNAME I.':~~~ No ..

d .1.= BY , ,.,."..,y'QE;r,J.(~I'!I~!'~.)
CO'()RDINATES~:~~l'!!~··~AZIMUTH?:.7.~.~.~~!p' ..(.;z.€""~;'RILLERS ./!:p.1? , COMMENCED I.3.:.7.:.1& ,.. DEPTH .;z9.1~ HOLE No 1.':.;,';;>;.'1 .
RL COLLAR ~l:.(,.."' INCLINATlON ~ DRILL TyPE !':.;}.!? COMPLETED ;ZJ:.7 :lL CASING LEFT DPO No(sl2.~.~.9.I.

C)
~"
c:;

DEPTH Cor. Core

From ~:i' Size
fM) To(MI

o /2J·f NO

raphi
Log

CORE DESCRIPTION
SPECIAL FEATURES

Weeth, Alteration, Fracturing.
Veining, Miner.liz.tion

Sample From To
No. 1M) 1M)

ASSAY VAl liES lAN/vied by ....~... .-.. J
Roc ''lfIii
IMI rS:-",-W:-r;p..-,,-,J2I'l=,-(A.--r~7'TA..-.----r.li=-=.-r=T..--,-,-F

Ip·l, 1//:t·9f
, l1~ liD 12.D <"'" < 10 10 II0 .... Z .. I

II.t.C Iffl< . K.>.,., ",,,f Mol"" m.. . W 110 112. i <to ....S- 110 Z ... ,
.u.....li. ISS'·' .~ Itt." 37" d..-1J 1_ >.Sf' Itt 12.4- <"'" <Ib I'!;' .2'lII<Z <.,

.... t..U..- ~ ;;j,J _ .....:LI "'-.1. -LI ~~ 124. IU 12 IS- 2S' 100 2. ... ,

~ 7.......d'~' JI/. "!o 'll. 12.t L ...." "'S' 'M <'2. 0<./

uJeiC I ,'''" 111 '3D .... /0 10 12.0 <'2. ,
ku I,JL.u.S"4r",. !l,.S"-I"·'S": ,r. ""..: 'U 130 132. <.4. </0 .... S- /00 ....2. '

I II.!. .~.. : ~J.~ i'd'...... ..,,/,z,.;,. /(,1·1a - .21>.... iF< ..... ",.!r.'& 'JL'~.L4. </0 ....S"..u ;l. ... ,
IIl7.. : 10..... ~5·<~.,.;r. Sb'~" '.. A'/tLA. 'i ,7. _ 13(, 13 4 /0 S" rr z. "'1
1'7·7f.': ..:b..... ',,6 ~ .I.o'/iQ . I ~ lli /A.O i~.""s- S-O ....2 ... '
~;-I' -1/112, ' .t.d..i ...:. . 4<It lUI LC 10 "'/D LS" 7. :J.. .. ,
Isroud. A.<:f' 142. "'" ........ ",-,O"'-S" 70 "'2 ... ,

• Jkl· . n "/ieI/ . M.~ I4.L 14 <4. i<: 10 .... t" It ><2. "'-,

lalat I' . z....' r J 3c"llLA" ,. ""fI" "", ,,,..s§ S1' In.,,, I£. /<; 5" S"S" "'-2. '"
1/"·ro _1/.' .Le: iM6, kUJ 1 '.d 11'1'::'_I'1':oL, ~'""'........ : SZ 1st. 1~ I..t. IS' !i 17> <2 <.,
Is/,J, s-n"iLJl ·rM.fI? I I/Jdli__l _l' ,rolli'A. S'}T 15i I'D ILL 10 ....5" 1.0 ~ .. /

:~ JI'_ ,ills... 117£.9-177.. : ,..,.,,'" go 7'74-~ /lO 11.2. l.t..... <'0 ,& I..... t "'-,
....u dwf .. IU>..._ / lr,fI..,; Rill rr 2.,1.L l.t.+ "" 10 .:10 S"O ~ ,
I4di'I. -d ~ ,,/1.4. ',t. 4- ..10 ,<: I"'" 5" I

. : "1'~": <;l. '/UA <;7 '" '~f. 1<+ "',. ~r I.,. 5" ,
J /7...·1... , .L~ -IliA <:« 1£6. 1lI·7r r2S0 < ,. '30 'S- '0 I



PLAN - MAP REFERENCE .

CO.()ROINATES AZiMUTH ORILLERS COMMENCEO OEPTH HOLE No ,g~~ 7 ..
RL COLLAR INCLINATION OR ILL TyPE COMPLETEO CASING LEFt OPO Nolsli!1i'-~!,i!, .. ll.o.""

• r •
C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG

r SHEET No. ..:l...q.l.
TENEMENT NAME ~1.1:.9q~ No .

C)
~.-..]

DEPTH COR~. Co.r1t h,.phi SPECIAL FEATURES 51 F T ASSAY VA~S lAnalysedby.~•...••••. .1 !
_ 1"'" CORE DESCRIPTION Wath. Alt8£atiQn, Frectul'ing. mple rom (I Rero '-=,---,-",,.f''''-,"-=-T''i-r-.--,,,,-=-=

F::; To(M) 1M) Sia Log Veining. Mineralization No. 1M) 1M) 1M) r 511. W It. Ut. G.t.l A.. I~ J; J... F

~~E~=E~=~~;i'~11~7'~...C'l"~~:~O~OO/=UJl~·~t=========tt'Zs~'~A3t~~"~'·"~I~1l1~"G<'~~.~I~~~m~~~/2.0~I/!r..I~~tj~~'= ' r./eir ....1' ak'l. 11I1L~~ ~ r·91 110 IIA<> <./.~ 320 ~~ 1-
I..w... ')-20__ ~ hr f. JI. l.. toil )'71> 112. '<"0 n I~ '3! , ...., <.+ "10 ...,

'!t.·.r-/77·'_: h..:. """,,,,.A I., 172 I I<.A "10 2S' I~ 51> I
rLt. ,.•IL 1....1...."" L, 174' ..... "/0 2<; ~ ~ ,.,.... .... (," iT" d "'-'0 2 ~ 11.0 ~ 1
I.d- h..1 JII.. f.L 171 /10 ..... "/0 31> 1<; 70 ,

IJliIr~ .UIIa!. r/fl.7, 1l.r-~.. .. oI,dJJ .u1tGl1. 1717. , 1(2·" 1fL.S'l I. ""10 20 100 3,"1
1>/,... ,A-IJ.J ,.•'1 i 1.Ib...... t; I It,s;, /37 10 2.D 11> g{' 32. ~,

'I._A ....... I..'A/ / t+ Ill' ro 1.4 If 30 'ro)S' .... ,
I ~ t. AId 1/...7 , 1.-. 1_ U. ~f-I I ·r. , 2- g <'10 20 100 30 L/
. -' ,~.,/1...1 ,..k-t- < .2-f1..it .4.3"h,~ 7174 0 I 2- I~ 'S" I' ""I. 2-S'[4;;' 3S' "'" ..·.rlc4- <,.!lIIo

1...4- ./..~ I I .,." I"'S-. I" It 201-"0 116 30 .. I
: I ..2 ... , 7L'TtU. fi9l·f: t"... 1o~_~..1~.Ii _IJ 7Zf- 147 I .S'. :i4. Ir 20 rrnl 11. <.1

/ 1 ./", I ......,/1..&#. :,,,'/,,.IJ JJ.:~~ I:- 71f-I,'o:r. <01 14 /0 2'i f40 I.&S <./
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SHEET No...1..4 L..
TENEMENT NAME RI\~ No .

~Eb ay: ..A..:i.:.4,~I9i; a~ ..
DEPTH :'I19.~ ".. HOLE No 1V..
CASING lEFT OPO No(,) 2,111.'

,••
C.R.A. EXPLORATION PTV. LIMITED

DRILL CORE LOG

CO'()ROINATES~~Af!!:7:?f.. AZIMUTH.'?'~~ ..~ ORlllERS 1.iP1> COMMENCEO..~.f).:.I.:.. !>4: ..
Rl COLLAR '3.7.2... INCLINATION 1.0° DRill TYPE COMPlETEO 12·2,~................................. ....... . ................. ............................. ............................. ........................_-.... . ...... ........... ..
DEPTH Co~ Corll

~_k SPECIAL FEATURES
Simple From To Roc

ASSAY fif'~UES (Analysed by....~!-:~............)
Roc. CORE DESCRIPTION WeIth, Alteration. Fracturing.

F~ To ft 1Ft;
Site Log Veining, Mineralization No.

~':; ~~J 1~~' .s. w fJ. z... c... Ao /'ll< PI- Ifd Mo
0 2' IU2' 01"-

I~ 13S"H Zl8',,' 1'5· ISS' "'10 ,0 \0 10 1 !
I$Z' 117' ~5' Got'fS-nttu.,,; ~. 21. .nI',. 219'''' /OH "" 10 10lJCl ':Hf~ 2./ i

27 ~"H ,243'S" ....4! 8~ <10 I~ 1.5 :1D I
1177 2~ll' /' iJ,,",~nv_Pill/< 28 1A's" 2.'>2-' 7,...· UJ </0 130 4>5 S' I

2."-' 1m-' Gl tU- MI S,., &-
..

;ng' 23" I' ISULf""'" HI~M.lSl\'rlowJ 7~ 1272.' 27f' 'II 10 '" 10 20 2SO 2- I k... <».. H" Qi
..- o 2.,1' 289' lo'f'I<kS 1070 > <0.... .,;1ilill.. ".- &.~ ,~,,·f. - 1030 ~- 0."-

219' 2.93'1"14'," ISo " ~iI 'lBo lISa 380 """" .."" ""'..
!JYl' l2:7q',-I...., ~N'E ~llU)Iof ,n: 2- :2.93'''- .299' .. <1'1."': Wlo il2D Me 2S ~.o'f It..o.o,. .... .,i

I~_"" 299' 1304-' l bit"" M 5:>' Go
..J_f,J,),41;;,. • 7~41? '!.&4' 3'0' s'rd ",.. I)flo 10711 810 X

~""~"
<o.~ ~2

2"'" 1~tl,'4" HH ULI" (IJ#. MJN ,I ,IL< ,
~ <"oX ..,,111.-.. t~

MTtoIM ..,"'..........S c'(4S" 127" 2.1/,' 1i-
_01 ~ (Jl4-' 28" 2.l+' IT

ct...: 2'4-' 287' 0'/
~'t' 293' r,'3o"! fLo4. , . -""'A U'" 1287' 2.89 I,,·,

SoMe. . - <. Iii:" cL4J 119' ,-,,' In·I·
(~ SO 1.291 ' 291' ,...

243' .'l.'J>' 2' h11Are NI~SI,.;..,arJ 'N l!I>"'h" a S-I .:m' .2", 1f
dl. C'- .29>' 291' 0-"

:t9r' 303"- H Ij/TkJ~ .,J U'. ..!> 2'X' '1.01' 1·72
Lai&. uokili til. ;4- 118,' 304' ."

cLS'> 11oL' 301' Il-5)J
ieH 17.09' ~,. 1_ ..,,1 'W' - 1'1,., ~07' 1/0' ,.,,~

IlJl , f.I
~q' 1440' I",,', llfl;a...,-~ ~' 3/0' 0·i2

~.o.l-t. 1



( •I
C.R.A. EXPLORATION PTY. LIMITED SHEET No. ··I...~l~·

DRILL CORE LOG TENEMENT NAME g/l:~J.~ No .

L=~~ 11Y' ..~,l\&!~~~.lf.i:!!.~) .
CO.QRDINATES4.f'f~.~."" AZIMUTH.~I.Q~.I>~oJ?.(~~~) DRILLERS I!-;!>} COMMENCED..1:.:;:.:.~ DEPTH ~.7...' , HOLE No..K!?: .
RL COLLAR :l~-'!. INCLINATlON Ml.~ DRILL TyPE COMPLETED ~~.:..'F.:.~ CASING LEFT DPO No(sI.tm2~llB

c>
c.n
Cl

DEPTH eo... Co0;;;;;;-,-----1 RIC r.-F""" Si..
f"'t' TOft Ft
o 1?2A.' 320'

.

CORE DESCRIPTION
SpeCIAL FEATURES

Wllth. Alteration. Fr-=turing.
Veining. Mineralization

sample From To Rec ASS ~ALUES tAnalvsedbVALs.: .l

No. Ft ft Ft 5Il " z,., lu 1A. Hi Co Cf
o 120' ..... ~ ~,~ l> '

Iml,o~ 120 'l,o 11'.." "'!> 2<; 3CO., I ltO 9.> 500
JI/IB'-4-9li',", SJIJI.,i/, ....[•.1-: n+ ~lO 34-0 I" <0.2.0 2!>O' I ~)O .o!'IO
<!4S",'-4-"'s"·. Jhr..i..... t~ e..t. 12' 3+0 'lSO 1"s"I4-'I.2.0 210 • , lObO IS .00
530' SS,', ',.. ~J.. 11+ l50 '\Ll) B'I"':S".20 270 2. I ~ (,> .u..

,

,
Is" 37 ~SO flo "'!> .20 210 2. 1 Wlo S> ~
IL' ~'n 'l'lo 10' I/~ 20 I:22J) C; I 1300 fll ~

It~ 400 410 S" 10 2S:w. • I 121>0 to >bO
,,' 410 420 'r" I. 1S':z.~ 2. I ICIIlO b. ~

<\20 4~ Iz'r <:. IS' l:& 2. I Illao b' 1/0

:J2.~ A4J., ALI 0"" <:. 2.0 22D 2. I ItiIlO 70 Sbo
:13 4J>1 470 ,'.. 115 2.S' 12S" 2., 14%0 Iio 13<;1)

2S SoS <;,') 'n".no 30 ljo 14> ., 1 ,it >0 '0

21 r;,L1'1~'I" S' <oS' 2S ItS' <:2 I 1100 '>0 IS'

I



•• f"" ('
SHEET No. ~A.;1,. ...C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG TENEMENT NAME ....g!.!?~.~~flC!:< ............. No................

PLAN -.MAP REFERENce................••..•...............................

CO.QROINATES...•..... ,.................. AZiMUTH .................................... DRILLERS................................ , COMMENCED............................ DEPTH.......................................... HOLE No. ....I!/i.............
RL COLLAR.................................. INCLINATION ............................. DRILL TyPE............................. COMPLETED............................. CASING LEFT.............................. DPO No('I.~,.~~!1 ..........

DEPTH eo" eo.. Pl1lphi
SPECIAL FEATURES -pl. F,_ To ""

ASSAYfl,.\-UES IAno'_ bv..S ..............l
"". CORE DESCRIPTION Weath. Alteration. Fr8CtUring.

FrOm To(M! 1M' Size Log Veining, Mineralization No.
~ !'t" s... fib 2.- 6L IA. Ni Co e,,-IMl PI-

~
S'f14. ~',fIt .<S }O 400 100 !:i !~o ~ !4DD

Joe ~4- 10' -<:5' 30 /4&> 4-0 2. L1I.o 45' 370
~.~ 407 IZ" -<:~ }S' "'0 70 2 }70 45' S40

WI /liT"....... !A-IS"L" 2'''" '1-47, 2% I,"
I

5'45' ~ 3' 2310 :.uoo I
i

I
I

'd..., sa. to. ..b.. ....'l ... I.. rio• W /tHu
...II.~ 1,,1'.. If,'f ~ ,..I, ".

/ ' ,

~!

~I

~!

O!
~I

~!



C)
CJI
N

•(•
C.R.A. EXPLORATION PTY. LIMITED i.JI SHEET No ..I~ ..l.

DRILL CORE LOG TENEMENT NAME ,z,·~ No ..

LocG'El> T/" 'l ~~~ .. (f!ffl~).

CO'()RDINATES..~H!~~AZIMUTH~~~.!1M: ..(7tI!?~~PRILLERS N.~ COMMENCEO...!1:.J:J~:4: ·OEPTH b1Q~ HOLE No 802 .
RL COLLAR !1.7:?,.~ INClINATlON 1l!.~ DRILL TYPE llI~~!L COMPLETEO ;1P..:.!9.:..~ CASING LEFT DPO No(o'.~~~.}P. ..

COAE DESCRIPTION
SPECIAL FEATURES

WMth. Alter8tion. FrllCtUring.
Veining, MinereliutiOn

Sample
No.

F,...

ft

ASSAV VALur;:S IAnalylllld by.IfJ(,,$.•...•....•......!
To Rec -,.~

R 'Ft f-s,.---'---'fI,-z...-'G.,"""I-o-l\o'Aj-j""---'lG-'-c.---r--,ri

nL-~;''': 1','.,.-J1....d.a&1. 4-9 I~~ _ "7' lS'I '6 II~ 201 2-
tfo·!t.LA (' ...-..1.-1<11. 17"'>0 I~22 l'J2.I'7· .'r 5"' Ill!> 11.:- 10 2.

.

I\lfr ~ lit If""""~ ,I>: .l / 1.; lr.iI:Nt• .. _.e. ~ Iii-. t....... ......~
1f.1I ro~J.""L. 1.J..k f'.. ,7.NWJJ}, , I ~ 1>$, 1"- 7' Il;' 40 lZ-<.2. I
~ t.J IvY ~ 3/ '/0",.,_ M. '57' 'i'Il. ;""....,. 7'" /l;' 2. ,", ... :r. ,
f«,t;, flY , '!>13·1'·-~:r.·' 1i.4 ... ... ifJf st I.w..'" 4lI'l S"4' ". 70 r~ 'S' 2.

:1.1",'- 2.t ·.o\."I'-~ JfI_'t..... w. .,,, It' Ji'1S":"''l..IiIW ,;. Ql 1M 4'3 ;.' 5" bS' 'WI '5 2
I,~. n " .II. §-J/ KUt JI 7'S',c.o U\ A\ '2' un 12f i '3oo!>eo I-
~,'.4.' _'"J,'. 111':' "WaJA ."w{ Po J .A.I...!. "1.>1 1..1.11'1" 7"".uo ~ "10 I.dS 2

f,'Y.'/ L''It. _.~ """'. Y{;el.· "- 4-31·]'I4-y."" n 33$ 2'0 .,0 ., 2-
I~fl'-'!IS'I.". ",... cs..,.,... , ....s'.·, ,. "...I.-..s. ..... ; " .....>.1...£. 44S 1''':200 4. ~ 10 I
-{'Mu ,y~ I.d.,'/Ldf ;l61 " ,2. >~_. l..d. .d.dS ;'S3 Y' ". It!> ,1.30,20 2-
1I1'16'-"n: I v.~ If 3&.' S'. yO_Nt. J , .., 4-S1 442 l'l" ~ 110 IDS -<2 I

, ."
I'f!> m S:l.7 I.o!-' 19100 1300



PLAN - MAP REFERENCE.................................•..................

CO-ORDINATES.............•.•............ AZiMUTH...........•......••...•............ DRILLERS......•........•.•.•.•..•.•..•... COMMENCED...........••.•••..•.••.•..• DEPTH•...•...•..•..•.•.••.•.••.••••.•..•....•.• HOLE No ~'t .
RL COLLAR......•...•..•.................••. INCLINATION DRILL TyPE•.••....•.•..•............... COMPLETED CASING LEFT DPO No(OI..~>.9.,l.<!!~

•
C.R.A. EXPLORATION PTV. LIMITED

DRILL CORE LOG

•r SHEET No...2 ..q.:1
TENEMENT NAME ~!'I."'.Il~!!: No....•.•......•.• C)

CJl
W

CORE DESCRIPTION

II_itl Ju lin. /-.r I.
',.., h;",;{../to- "" ..
'U4' '-~3', 1~

sUiff.., 3~.t...o'/uM .

SPECIAL FEATURES
Weam. Alteration. Fracturing,

Veining. Miner.lizltion

fA lIr. i ,1'L·:1 Ii It '-sui 7<; 'm S7i' 12'." 2301 It. ,~. II.. 10 3/0 to ~
'-"'nI' r.....u.... It-..:. JI 11 1~ su. ,'4'11'10. 100 ..7. lo4fo S" .2All CoD '"

HiSS'1, 2" (/ > S-oZ _.... .;. 1 1<;41 <"OlI <;'1' 1100 J20 4tll ~o to :2lb 70 4a

lit ",.:. . 1~ "'3 ~: ~ I..... .20 ZiJ '" 2tIl

"" JIlL'f', ,,~ ",,0'. ..,,,.. .:. _ ....,"~ ~S" 4'" 20 I.e :uo "0 <I
.i~<4J, ......: . I , tal- • ,:<NT. .

~i: "" ""-- j. 1171"-"! ,.% .. " ... I~' 0;.... ' II' ~ Zkl 4Jo17k> 7
"",ii "t',,,,," 'l0! .::1. S~' 1.03' II' I~~ '.4-
,uJ- ro',fJ~ Uf'r': ," laX'......... +-Lit.JI ~...... ",I.. ""- vi.. w. ~....~..06 .......
~~ JfJ<;-J.o·/t.iAJ 4"'%", • JJ ....' ... '~',. 1_.. 1t'r1L( ../~ .rIM .ill.u """

''AI-~-JS7': t,;". '/':U""'iMGJ JJu
I.... ,.,u- .. .u.J.. ,..I~,

I



PLAN - MAP REFERENCE; .
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APPENDIX 4

RESULTS OF IP SURVEY ON SECTIONS 4900 N & 5000 N
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J.G. PURVIS

P.J. LEGGE
R.J. SMITH
V. ROBERTS

M.F. FLIS

•

1.

2.

INTRODUCTION

Two 50 metre dipole-dipole I.P. lines were run in February
over the Razorback E.L. to test, and provide a target for a
mineralised dolomite horizon which is to be drilled. A
Huntec 2.5 kw transmitter and IPR-7 receiver were used.
Pseudosections are attached. As I have had no first-hand
knowledge of the local geology or the carrying out of this
survey the following observations are purely interpretive.

LINE 4900 N

The location of lithological contacts along this line are
best reflected by the resistivity section and, although
ambiguity is caused by the presence of cultural noise (dumps),
the following contacts have been recognised.

(a) Shale/conglomerate contact at 130 W. This is coincident
with a resistivity high which may be due to a chert
band lying along the contact. The shales exhibit an
increase in both resistivity and chargeability to the
west - indicative of their carbonaceous and pyritic
content.

(b) Conglomerate/dolomite contact at 80 W. A dump at
around 50 w complicates the effect of this contact;
however, a general decrease in resistivity to the east
is here interpreted as a dolomite.

(c) Dolomite/ultra basic contact at 25 E defined by a
general decrease in resistivity and chargeability
to the east. A dump and, perhaps, scree also interfere
and cause a shallow resistivity high.
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A major anomalous zone occurs at 50 W, N=5, where the
chargeability rises to twice that of background and the
resistivity drops to six times less than background. A
width of 30 to 40 metres is interpreted. There is no
control on maximum depth as the anomaly continues below
penetration depth.

3. LINE 5000 N

In general, this line reflects the features of 4900 N ­
coherency being good between the two. The contacts are,
once again, most obvious on the resistivity pseudosection
and occur at:• (a) Shale/conglomerate at 140 W

•
4.

(b) Conglomerate/dolomite at 50 W

(c) Dolomite/ultra basics at 35 E

These lithologies have the same electrical characteristics
as were found on line 4900 N.

The anomalous zone found in the previous line continues on
this line and is situated at 40 W, N=5. Here it has a
chargeability of twice background and a resistivity of one
fifth background.

GENERAL

The main anomaly occurs within the dolomite sequence. These
two lines suggest that the lithologies are steeply westward
dipping, although they appear near vertical in outcrop.

The major low resistivity trend situated at about 125 E, N=5
on both lines has no immediate explanation; however, it is
probably due to the ultra basics as the contours flatten out
to the east. No chargeability anomaly is coincident with
the low.

The only other anomaly worth mentioning is the chargeability
high at 175 W on 5000 N. Although this has no matching
resistivity low it would do no harm checking it out on the
ground.
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5. RECOMMENDATIONS

The main anomaly should be tested by drilling. It would
be desirable to drill the target between these two lines,
say 4950 N but, as I understand it, there are structural
complications between the two lines even though the
lines are coherent! The hole should be made to intersect
a target at 50 W at a depth of 130 m on line 4900 N.
Ideally, a few more I.P. lines would be desirable to map out
this anomalous zone more precisely but as the hole is to be
commenced soon, the above must suffice .

MARCUS F. FLIS
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Chief Geologist,
HOBART •

• Re: Purvis, J .G., 1980. Exploration at the Razorback
Tin Mine, Western Tasmania. March 1979 ­
September 1980. C.R.A. Exploration Pty Ltd

Report 10277

I submit the following geological summary which differs greatly
from the confused version of the geology of the Razorback tin mine given
in the above report from p. 6-8.

Summary

Fossiliferous Middle to Upper Cambrian turbidite sequences of the
Dundas Group (Elliston 1954, Banks 1956, Blissett 1962) were subjected to
block faulting during a Mid-Devonian deformation. Faulting was followed
by re-emplacement of serpentinized peridotite through its Dundas Group
cover. Faulting and re-emplacement of the ultramafic rocks occurred before
steatitization of the serpentinite which formed talc-carbonate rocks.

,~e talc-carbonate rocks acted as a host to later tin mineralization which
"companied granitic magma emplacement towards the end of the Devonian

deformation.

Litho-stratigraphic units

Three formations of the lower Dundas Group; the Red Lead
Conglomerate, Hodge Slate and Razorback Conglomerate occur as northerly
striking, westerly dipping fault blocks that form Mt Razorback. These
formations have a bio-stratigraphic age of upper Middle Cambrian
(Elliston, 1954; Blissett, 1962; Jago, 1973; etc.)

Regionally,the basal sedimentary rock successions of the Dundas
Group overlie with structural conformity, but a landscape unconformity,
the Crimson Creek Formation and numerous areas of dissected ultramafic­
mafic complexes (Brown et al. 1980).
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In the area of the Razorback mine the first sedimentary rock
west of the serpentinite mass is the Red Lead Conglomerate. This
formation has been called 'greY1'1acke conglomerate' by some writers.
The Red Lead Conglomerate is a mass flow mixtite deposit containing
material from local and distant sources. Mudstone, siltstone, lithic
wacke and basic volcanic clasts, derived from the Crimson Creek
Fo~tion, are intermixed with ultramafic-mafic detritus, and well­
rounded boulders of Precambrian quartzite and chert Cll'lsts. Irregular
talc-daIbo~atebodiesocc~ in this conglomerate and are considered to
be alte:t:ed sertsentinite stdngers fault emplaced wi,thin the conglomerate
during Mid-Devonianre-emplacement of the ultramafic cOJIlPlex.

Hodge Sl,l'lte conformably overlies the Red Lead Conglomerate.
It consists of blac~, pyritic, laminated mUdstone-siltstone and inter­
bedded fine-to med;i.um-grl'lined sandstone.

Razorback, COnglomerate then; conformably overlies the Hodge
Slate. This conglomerate is a turbidite sequence of pebble-grade chert
conglomerate, pebbly sandstone and sandstone dominated by grains of chert.

&ramaficeolllplex

The Dundas UltralnafiC;:. Complex occurs to the east of the Dundas
Group sequences neilr the Rallorblickmine., This col1lplex is dominantl,y
colll'osed of serpentinite, but areas of :residual, partially serpentinhed,
layered orthopyroxenite and peridotite occur. The main areas of residul'll
peridotite occuro,,'t;he knoll at the northerV end of 'Mt Razorback
(CP 681644) and at Stichtite Hill (cp 704620).

The boundarY between the ultramaff'c complex and the sedimentarY
succession is a fault lIone, in some places represented by highly sheared
and wE\atMred serpentinite' and in other pbces by talc-carbonate rock
after serpentinite.

The earliest proven elllplacement of dissected, serpentinized
ultramafic cumulate bodies into basins of deposition hl'll?pened before the
beg.inning of Dundas Group sedimentation. Ultramafic~mafic detritus occurs
in the Red Lead Conglomerate and' its correlates at the Rallorback mine

•

,adma,sid, ].974); ",&,t Confide(lce Saddle (Cp 710676) and in the, Ring River
CP 719691 (Rubenach, 1974) l'lS well as in the' PieID!'" River (CP 720738,

unpub' datal.

East of' Mt Rl'l:z;brback, the western margin of the ul,tramafic mass
is formed <;>£ fol'il'lteda.nd sheared setI>entiniteand talo-cl'lrbonate rock.
The talc-carbonateroc~lies l'llong,the fau:lt ,zone 'and in places acts as
host to tin mineralizat.ion. The lIone of mineralization can be easily
followed as outcrops of chert-sulphide rock southwards from the Razorback

'mine, down the western margin of the ultramafic body, to, just north of
the old Adelaide mine (cp 699619).

The formation of talc-carbonate rock is typical of early steatit­
ization of serpentinite by carbOn dioxide metasomatism. It is a
characteristic alteration of serpentinite bodies along bOundaries between
serpentinite and country rock of different composi clon. This type of
alteration is cotrihrinin many ultr~afic bodies throughout the world, a
classic exaJl!P~E! is found in the Roxbury district of Vermont, U.S,A.
(Jahns in Wyt1ie 1967~. The processofsteatitizl'l~onbeginswith the
tl'llc-carbonatereplacernent; of serpentinitE! from the fault margin,
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Continuation of the p;r;ocess fonos steatite al01:1g the fault ma;r;gin at
the expens.<;. of talc-carbonate. The talc-carbonate and steatite zones
a;r;e thus ~tochthonous, whereas the serpentinite body is allochthonous,
therefore the talc-carbonate does not show any of the structures present
within the serpentinite.

Any suggestion that the serpentinite at Dundas was formed
ir). si1:;;;1 from the alteration of volcanic .rocks is unsubstantiated by
field,. thins~ction or chemical evidence. The presengeof 1 - ~%

'disseminatedsubhedral to euhedral chrome 'spinel within these~ntinite

having CrlCr +Al ratios oolllpatible witll thOSe obtained from .chrQme
spinel from peridotite as cOlllpared with the ratios obtained for this
mineral from ';;Iltra!lal;ici' and basic lavas also precludes a volcanic
parent for the serpentinite.

Simi];arly, field, tlli,n section and chemical data' rule. out the
formation of the talc~carbonate rocks from hypothetical'ultrabasic
tuff' and !Lmpl.lr!i' carbOnate facies'.

• Conclusion

.... The Razorbadk tin mine is located in an area where serpentinized
layered peridotite has been brought into jux~osition with lower Dundas Group
sequences by faulting. ',l'he age of the Dundas Group sequences is upper
Middle Cambrian. Alteration of serpentinite by metasomatic processes
produced a zone of talc-carbonate ;r;ock that late;r; hosted tin mine;r;alization.

':Phe above g€(>10giea1. setting is ma;r;kedly different to the setting
of tin mine;r;alization at Renison Bell, whe;r;e the host ;r;ocks are st;r;atiform
carbonate' units' within the highest formation of the Success C;r;eek G;r;oup
(Newnham, 1916).
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