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APPENDICES
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PLANS

TAS-79-255 Stream geochemistry, sample locations & results
- minus 80 mesh sediment

TAS-79-256 Stream geochemistry, sample locations & results
- minus 80 mesh sediment

TAS-79-257 Stream geochemistry, sample locations & results
- minus 80 mesh sediment

TAS-79-270 Stream geochemistry, sample locations & results
- panned concentrate, magnetic, & water

TAS-79-271 Stream geochemistry, sample locations & results
- panned concentrate, magnetic, & water

TAS-78-128 Geology of the Cambrian rocks E.L.17/76, Quamby
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1. INTRODUCTION

E.L. 17/76 was granted to Comalco Limited on 26th July, 1976.

During 1978 the title was changed to Commonwealth Aluminium

Corporation Limited, which is a wholly owned subsiduary of

Comalco Limited.

The E.L. was relenquished on the 26th July, 1979.

This report covers exploration carried out between November,

1978 and relenquishment. All exploration prior to November

1978 has been described in an earlier report by this author

titled "E.L. 17/76, Quamby, Tasmania. Report on all invest­

igations to October, 1978".

To avoid duplication topics such as general geology and

previous exploration in the E.L. by Comalco and other

companies are not included in this report. The reader is

referred to the earlier, more comprehensive report for

information regarding the major part of the exploration

carried out.
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2. SUMMARY

Up to the commencement of the period covered by this report

no indications of significant economic mineralisation had been

detected. The exploration carried out after October, 1978

was of a minor nature, mainly aimed at explaining a few

remaining rock and stream sediment geochemical anomalies.

The areas covered were:

Lobster Rivulet - Punches Terror (tin - tungsten)

Beefeater Hill (silver - copper - cobalt)

Native Top (gold)

All work failed to indicate economic mineralisation and

the E.L. was relinquished.
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3. LOBSTER RIVULET - PUNCHES TERROR

A. GENERAL

During the writing of the October 1978 report results from

additional analyses of stream sediment samples for Sn and W

were received (see 10/78 report app. 10). Sample locations

and results were plotted on drawing nos. 79-255, 256, 257,

270, 271 which accompany this report. Anomalies were briefly

described in the 10/78 report section 8E.

B. FOLLOW-lIP STREAM CHEMISTRY

A detailed follow-up stream chemistry survey was carried out

over the Lobster Rivulet - Punches Terror area in the north­

west of the EoL. to verify and further define the Wand Sn

anomalies. Samples were numbered JB/T/Q143 to 191. 49

stream sediment (prefixed D), 44 panned concentrate (prefixed

H), 38 magnetic (prefixed M) and 46 water (prefixed W) samples

were collected.

The sediment samples were dried, sieved through 80 mesh and

then analysed by Amdel for Sn and W by XRF code Bl/B2.

Panned concentrates and magnetic (magnet dragged through

stream sediment) samples were analysed by Amdel XRF code

Bl/B2 for Sn and wand by emission spectroscopy code Al + A2

for Ag, Cd, Ge, Sb, As, Cu, Bi, Ga, Pb, Zn. Water samples

were analysed at Comalco Research Centre in Melbourne for

F by specific ion electrode. Results were plotted in 'tree'

form on the 1:20,000 scale Cadastral sheets listed above

(enclosed). Cd, Ge, Sb, Bi, Ga, were not plotted because

they were either not detected or present only in very low

concentrations. The results are tabulated in appendix 2.

Very few anomalies were obtained by the follow-up survey.

Sn and W minus 80 mesh sediment anomalies from the earlier

survey were ~ confirmed by any of the follow-up methods.

The original 150 ppm W anomaly north-west of Punches
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Terror res ampled at less than 10 ppm. The only significant

anomaly was 270 ppm Sn in panned concentrate (sample H 165)

taken from Lobster Rivulet well downstream from the pre­

viously detected high Sn values.

It is unlikely that analytical error was responsible for the

original anomalies. The distribution of Sn and W in the

sediments was probably erratic and may have varied with

the rate of water flow and the precise sampling location •

The low values obtained 'second time around' indicate that

the overall Sn and W contents were lower than originally

thought.

The panned concentrate samples were examined under short

wave ultra-violet light for the presence of scheelite.

No scheelite was observed, although one sample (H 146)

contained a pale blue fluorescing mineral that may have

been herschelite (a zeolite) or the less likely hydro­

tungstite (see app.3).

One panned concentrate sample (H 158) collected just to

the north west of Punches Terror contained 800 ppm Cu.

This appears to represent very minor Cu mineralisation

(malachite staining on cleavages) associated with the basic

volcanics.

C. EXAMINATION OF P.K. PIT COSTEAN

A deepened costean in the 'P.K. Pit' area (see 10/78,

Report, Section 11) located immediately to the north of

Gardiners Ridge in the western portion of the E.L. was

further examined. Small samples were collected by

Aberfoyle (see app. 4) but they contained less W than those

previously collected by systematic strip sampling (see 10/78

report, Section 11 E and app. 6).
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The costean was examined at night using short wave ultra­

violet lamps but no fluorescence was observed. Another

costean located 200 metres south-east was also lamped with­

out success.

D. EXAMINATION OF PUNCHES TERROR.

Further reconnaissance was carried out in an attempt to

discover the source of the 150 ppm W anomaly to the north­

west of Punches Terror. A completely weathered basic

volcanic (now a pale green clay) was exposed by quarrying

on the southern slopes.

Minor quartz veins and veinlets within the weathered basic

volcanic contain the occassional spec of scheelite or

hydrotungstite (see app. 4 and 5). Detailed examination of

the area at night using short wave ultra violet light failed

to detect any further tungsten mineralisation.

E. CONCLUS ION

No indications of significant W or Sn mineralisation w~re

found in the Lobster Rivulet - Punches Terror area.

An origin for the minor Wand Sn in the area must take into

account the following observations.

* It is most probable that the same mode of origin

applies to both P.K. pit and Punches Terror.

* At both localities mineralisation is associated with

cambrian basic volcanic lavas and tuffs.

* Both localities show fairly strong fracturing and

brecciation where mineralised.

* Significant quartz veining occurs at Punches Terror,

compared with very minor quartz veinlets at P.K. pit.
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* No carbonates or carbonate rich rocks have been

observed at either locality.

* There is an association of Wand Sn with Cu, Be, Mo

and As at P.K. Pit.

* The nearest granite outcropslS km to the northwest.

No bouger anomaly occurs in the area and the rocks

are not metamorphosed.

The above points indicate a general stratiform distribution

which has some epigenitic characteristics. There are two

possible origins for the mineralisation.

They are:

(i) epigenetic vein and/or replacement of carbonate by

solutions emanating from an unexposed Devonian

granitiod.

(ii) sygenetic deposition associated with the eruption of

the basic volcanics (i.e. 'Felbertal' style).

The writer favours origin (i). Low temperature solutions

originating from a granitoid at some depth carried the W

and Sn a considerable distance from the granite contact.

The Wand Sn were precippitated when the solutions came into

contact with the basic volcanics.
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4. BEEFEATER HILL AREA

A. EARLIER WORK

Two rock chip samples collected during reconnaissance

mapping were anomalous for Cu, Ag and Co. Sample 193, an

ironstone boulder, contained 3000 ppm Cu and 5.0 ppm Ag.

Sample 112, coarse quartz and limonite, contained 5000 ppm

Co, 2.0 ppm Ag, and 10,000 ppm Mn. (For details see 10/78

report app.3). The samples were collected from a low hill

immediately to the south of Beefeater Hill.

B. FOLLOW-UP SAMPLING

A more detailed reconnaissance was carried out to assess the

potential of the area for significant epithermal Co and Ag

mineralisation.

The predominant rock type observed was a unit of north dipping

pale yellow to pink soft shales overlain to the north by

poorly sorted sandstones and minor coarse greywackes. A

welded ash flow about 25 metres thick underlies the shales.

Minor quartz veining ~. scattered over a gentle broad hill

in the shales and greywackes. Most veins w~e less than

0.5 metres thick. Outcrop is very poor and most samples

collected were of surface float.

13 rock samples (numbered 227 - 239) of quartz vein and

limonite with minor cellular structures (no recognisable

boxwork) were collected. Samples are described in app. 5

and their analyses tabulated in app. 6.

Only two samples contained anomalous Co contents and both

of these contained significant Mn. Ag and Cu were present

at background levels only.
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C. CONCLUSION

Minor Co, Ag and Cu occu~ in insignificant quartz veins.

The most anomalous samples were also high in Mn contents

indicating that scavenging occurred.
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5. NATIVE TOP AREA

Precambrian laminated quartz-muscovite shists, graphitic

shist and quartzites outcrop at Native Top in the southern

most portion of the E.L.

The shists and quartzites contain minor fine grained pyrite,

are limonite stained and _ strongly leached suggesting

that they may have once been carbonaceous. The possibility

of 'Cortez - Carlin' style gold mineralisation was

examined.

11 surface rock chip samples (numbered 215 - 216 of the

most strongly iron stained and cellular quartzites and

shists were collected. The samples were analysed for Au

by Amdel using AAS following aqua regia digestion (code C3).

All samples contained less than the detection limit of 0.05

ppm. Samples are described in app. 5 and analyses are listed

in app. 6.
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6. JOINT VENTURE PROPOSAL

Aberfoyle Exploration Pty. Ltd. indicated interest in a

joint venture over part of the E.L. The area of interest

was the Lobster Rivulet - Punches Terror W - Sn anomalies.

Comalco's data was examined and a field visit to the area was

made by Aberfoyle geologist C.H. Young accompanied by the author.

Following collection and analysis of a few samples Aberfoyle

decided that the area was not prospective and declined to enter

a joint venture (see app. 4).
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7. CONCLUSIONS & RECOMMENDATIONS

A. CONCLUSIONS

Although E.L. 17/76 was explored thoroughtly, no indications

of economic mineralisation were observed.

Very minor disseminated Cu mineralisation occurs at Kentish

Hill.

Traces only of Wand Sn occur in the Lobster Rivulet - Punches

Terror area.

Insignificant Co~Ag-Cu mineralisation in quartz veins at

Beefeater Hill are the result of Mn scavenging.

B. RECOMMENDATIONS

No further exploration was warranted in the area and the

E.L. was relinquished.
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APPENDIX 1

2. BY COMALCO RESEARCH CENTRE

1. BY AMDEL

ANALYTICAL METHODS

AAS

Bi, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn, accuracy
+ 5% detection limits as quoted. Dissolution in
hot HCl0

4
•

200017

C2 Ag, Mo, accuracy + 5%. Dissolution in hot HCl + RN0
3

?

C3 Au, accuracy dependent on sample, detection limit
O.05ppm. Details of method not available, but
dissolution in HCl + RN0

3
•

CODE A Semi quantitative analyses by emission spectroscopy.

CODE B XRF. All XRF analyses are by Code Bl unless other-
wise stated.

Bl, XRF, accuracy + 5% detection limits as quoted.-
B2, XRF, accuracy + 3% detection limits as quoted. Sample diluted

CODE C

Water Fluorine

Read directly by specific ion electrode after addition
of buffer solution. Detection limit O.005ppm.
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APPENDIX 2

FOLLOW-UP DRAINAGE GEOCHEMISTRY

ANALYTICAL RESULTS

200018
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AI-IOEl ANALYTICAL SERVICE REPORT AN 4209/79 PAGE 1

NATA CERTIFICATE XRF ANALYSIS CODE 811B2. RESULTS IN PPM

SAMPLE· . SN W SAMPLE SN w
"'S":. fL

..I8/T/00143 <4 10 ..IB/1/CHI44 4 <10'

..I8/T/00144 S5 55 .JB/1/0HI45 <4 <10.

.19/1/00145 <4 <10 ..IB/T/OHI46 <4 <10

.19/1/(1)146 4 10 J8/1/0H147 <4 <10

..IB/T/QOI47 <4 <10 JB/T/OHI48 <4 <10 .

..Ie/T/00148 8 <10 J8/1/0HI49 16 <10

..IB/1/QOI49 <4 10 JB/1/0HI50 4 <10

. ..IB/1 IQ0150 <4 <10 JB/T/OHI51 4 10
..IB/T/00151 4 10 JB/T/OHI52 <4 <10·

..IB/1/00152 8 <10 .JB/T/DH15lt <4 15'

JB/1/00153 <4 10 J8/1/DHI55 38 10;

r J9/T/00154 <4 <10 JB/1/0HI56 <4 <10

JB/T/00155 6 - <10 JB/1/0HI57 <4 <10

J9/T/QOI56 4 10 .JB/1/0HI58 6 <10
JB/T/00157 <4 10 .JB/T/OH160 <4 15

JB/1/00158 <4 <10 JB/1/DH161 <4 20,
,.. , . J8/T/00159 4 <10 J8/T/OHI62 <4 <10

..I8/T/00160 4 <10 JB/T/DH163 10 <10

JR/T/00161 <4 <10 JB/1/0H164 44 <10

.J8/T/00162 <4 10 J8/1/0H165 210 10

..I8/T/00163 <4 <10 J8/1/0HI66 4 <Ill

..I8/T/00164 6 <10 JB/1/0HI67 <4 <10

..I8/T/00165 16 <10 .JB/TlOH168 - <4 10

..IB/T/00166 <4 <10 .JB/1/01-1169 <4 10

J!VT/00I67 6 <10 JBI1/DH110 4 10

..IB/1/00168 <4 <10 JB/1/0Hl11 14 <10

.JBI1/00169 <4 15 .J9/1/0HI12 8 10

.JB/1/00110 <4 <10 .JBI1/0H113 <4 15

.JB/1/00111 4 <10 JB/1/01'il14 24 10

..IB/1/00112 4 15 . .JB/1/OH115 28 15

.JB/T/00I13 <4 <10 JB/1/01-1116 <4 15

.JB/T/OoI14 <4 10 JB/1/QHl11 <4 10

.JB/1/00115 <4 <10 JB/1/01-1178 <4 10

..IB/1/00176 <4 10 JB/T/OHI80 4 <10

1 .JB/T/OOI17 <4 10 .JB/1/0HI81 <4 10
.J9/T/OOI18 <4 <10 JB/1/0HI82 <4 10

..IB/1100179 <4 <10 JB/1/0HI83 20 10.

..IB/1/00180 <4 15 JBIT/OHI84 <4 <10
JB/T/00181 <4 <In JBIT/OHI8S <4 10
..Ifl/T/00182 <4 <10 .JBIT/OHI86 <4 <Il).

.18/1/00183 <4 10 .JBIT/OHI87 <4 15

.lBI1/00184 <4 <10 JB/T/OH189 <4 10

..IB/1/0018S <4 <10 JBIT/OHI90 6 10

.JB/T/(1)186 <4 <10
~. - ,_ .._. ---_. _.- -

..IB/1/00187 <4 10

..IfVT100188 <4 <10

..I8/T/OO189 <4 10 "dC..IBIl 100190 <4 10

..ISIl/OO191 <4 15 \) " S) ,J.'--r l

.JBIl/CH143 <4 <10- (I-:- i"~,.-
CETN LIMIT (4) lIOI

Irl "
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A~OEL ANALYTICAL SERVICE REPORT AN 4?09119 PAGE "
II:ATA CEIHIflCATE XRF" ANALYSIS CODE 81/82 RfSULTS IN PPM

SA~PLE SN w

.I8/T/OM143 <4 <10·

.IBIl/OM144 <20 <SO<
J81T10~H45 <4 <10,.
.IB1110"1146 <4 <10'
.I8/T/0'4147 <4 <10·
JB/T/OMI48 ' <4 10·
JB/T/QM149 30 15·
JI3/TlQMI50 <20 <50'
.JBIT/Qlo1151 <4 15-
.I9/T/OMI52 <4 <10-
.JR/T/OMI54 <20 <so-

n .J8/T/Olo1155 6 <10<
.JRIl/OMIS6 4 <10'
.IR/T/0'4151 <4 <10'
J£VT /0'''158 <4 <10'
.IBIT /OM160 <20 <50,

t:"'. .JRIT/OMI61 <4 <10'
\ ...........: , .I8/T/OMI62 <4 10.

.I!VT/OMI63 <4 <10·

.J8IT/OMI64 <4 <10, "

.IBIT/Ot.lI65 <20 <50'

.J1'l1l/Ot.llfo6 4 10-
JB/T/0",167 <20 50·
.JBIl/OMI68 50 <50.'
..1811/0101169 <4 <10·
.J1VT/OM170 <4 <IO~

.IBIl/0"1171 <4 10"

n .J31l/0MI72 <20 <50"
J81l/0M174 <4 10.
JBIl/OMI75 4 10- .
JB/TI'OMI77 <20 <50..
.J'VT/OM178 <20 <50.

'-", .I1'l1T/OM181 <20 <50.
JBITI'QMI83 36 <IO~

.JBITI'OMI84 <4 <I ().<

.JBIl/QMI8S 30 <50'

.I8/T/OMIR/) <20 <50<

.JBIT/QMI87 <20 <50'

DETN LIMIT (4) no)
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Panned concentrates samples JB/T/Q/HI43 - H190.
short wave ultra violet light.

G. Weste. 4/79.

Hl80 ab
Hl81 ab
Hl82 mod
Hl83 v.ab
Hl84 mod
Hl8S mod
Hl86 mod
Hl87 m

Hl89 m
HI90 mod

Examined under

ScheeliteZircon

KEY

= minor
= moderate
= abundant
= very abundant

m
mod
ab
v.ab

Sample No.

weak pale blue
med. gr. ???

Scheelite

None
m
m
m

mod
mod
mod

m
m
m

m
m
m

ab
ab
ab
mod
mod
ab

m
mod
mod
mod
mod
mod
ab
mod
mod
ab

m
mod

m
m

mod

Zircon

Hl47
Hl48
Hl49
HISO
HISI
HIS2

Hl43
Hl44
Hl4S
Hl46

Hl54
Hl5S
HIS6
Hl57
HIS8

sample No.

Hl60
Hl61
Hl62
Hl63
Hl64
Hl65
Hl66
HI67
Hl68
Hl69
Hl70
HI71
HI72
Hl73
HI74
HI7S
Hl76
HI77
H178
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ABERFOYLE EXPLORATION PTY. LTD.
1 Greenhill Road, 'Wayville South Australia 5034
P.O. Box B4 Goodwood South Australia 5034
Telephone: 272 8866 Telexc AA82843

p.o. Box 199,
WYNYARD. TAB. 7325.

Nay )1, 1979.

Mr. P.W. Askins,
Senior Geologist,
Comalco Limi ted,
Exploration Department,
P.O. Box 691,
DEVONPORT. TAS. 7310.

Dear Paul,

Re: Proposed Joint Venture for B.L. 17/76 Quamby

Subsequent to our original negotiations concerning the
availability of Exploration Licence 17/76 for joint venture
I have now reviewed the data and completed a brief field
inspection of the area.

The exploration completed by Asarco, Union Oil and Comalco
suggests there is little potential for a near surface massive
base metal deposit to occur in the E.L.

The discovery by Comalco of massive magnetite with anomalous
values for tungsten was of interest to Aberfoyle.

My examination of the area consisted of inspection and sampling
of the PK pit (magnetite with tungsten), the collection of two
panned concentrate samples and follow-up of the stream sediments
anomalous for W in the Punches Terror area.

In the PK pit area a shallow dipping sequence of basic
volcaniclastic sediments exhibits partial replacement to
magnetite of possibly carbonate rich beds. Magnetite pods
with a width of up to 10 em were noted to occur over an
interval of about 2 m true thickness. The magnetite rich
material assays up to 600 ppm Sn and 1820 ppm W, (refer
attached sketch plan and assay sheet).

In the Punches Terror area, fOllow-up of a 150 ppm W stream
sediment value resulted in the discovery of a mineral suspected
to be hydro-tungstite within a small (2 c~) quartz vein. (Refer
sample No. 2)080C, 400 ppw Sn 5940 ppm W). The quartz vein occurs
in a pale green kaolini te suspected to be a basic volcanic.

Stream sediment geochemistry is a sensitive tool in the local
environment. The lack of any significant response for 101 ir
the Lobster Rivulet area suggests the 101 in the PK pit area,
represents an extremely li~ited occurrence. In the Punche~

Terror area strean- sediment values 0;[ up to 150 pptl' W (maximurr.
f'or L.L. area) appear to ;[ai thful ly delineate the local
m:il1eralisatioIJ.

A member of the Aberfoyle group.



It is possible that were a siv,ificant tungsten deposit present
in the area then it would be clearly indicated by stream sediment
geochemistry.
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It is suggested the minor occurrence of W in magnetite in the
PK pit area and in a quartz vein in the Punches Terror area both
represent metasomatic processes associated with emplacement of
Devonian granite.

The apparent lack of a suitable reactive horizon in the E.L. area
downgrades the likelehood of the formation of an economic skarn
or stratiform scheelite deposit.

Accordingly, Aberfoyle is not at this stage prepared to enter
into a joint venture for further exploration of the licence.
Should new data become available, however, our interest may be
renewed.

Please find attached your report and plans, together with a
sketch plan of the PK pit area and an assay result sheet.

Yours faithfully,

C.H. Young,
Project Geologist,
Tasmania.
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APPENDIX 5

ROCK SAMPLE LOCATIONS & DESCRIPTIONS
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SAMPLE NO. GRID REF.

NATIVE TOP

DESCRIPTION

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

GW/T/Q2l5

216

217
218
220
221
222

223

224
225
226

227
228
229
230

231
232
233
234
235
236
237
238
239

241

242

243
207000

206976

473600/393330

473600/393330

473670/393120
473850/393280
473910/393270
474040/393240
474040/393240

474040/393240

470880/395080
470840/395110
470880/394620

466320/399750
466430/399730
467090/399690
467180/399780

467330/400060
467150/400200
466970/400190
466880/400140
466750/400150
466610/400100
466580/400020
466480/400070
466400/400230

459910/406250

459910 '406250
basic
459910/406250
460110/402220

460160/40225

Laminated PC quartzite with thin talc shists &
mica shist bands. Fe stained, small Ferruginoul
leached cavities.
Similar to 215 but more strongly leached. Mino]
MnO.
Similar to 216
Graphitic shist
Graphitic shist
Highly weathered black shist. FeO & MnO stainee
Moderately weathered, leached FeO stained mica
shist
Dark grey mica & quartz mica shist with FeO
sub cellular structures
Similar to 223
FeO stained quartz vein & black mica shist
Laminated mica & quartz mica shist with small
leached cavities

BEEFEATER HILL

Quartz vein float in ash flow
Quartz vein float in phyllite
Quartz vein scree
Brecciated limonite stained greywacke with mine
quartz veinlets
Quartz vein in brecciated snadstone
Quartz vein in greywacke
Small quartz boulders
Quartz boulder material
Quartz vein
Leached cellular FeO & quartz vein
Quartz vein with minor cellular FeO
Similar to 237
Quartz vein float

PUNCHES TERROR

White-pale green clay with small veins of quar
to 30= wide
Pale green clay- possibly a completely weatherc
basic volcanic
Quartz vein material
Weathered basic tuff
Massive magnetite
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APPENDIX 5

ROCK SAMPLE LOCATIONS & DESCRIPTIONS

Continued

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

SAMPLE NO.

206977
206978
206979

206980
206981
230802
230805
230806
230808

GRID REF.

460160/40225
460160/40225
460110/402220

460110/402220
460110/402220
460110/402220
45950/406260
45950/406260
45950/406260

DESCRIPTION

Massive magnetite
Weathered basic tuff & magnetite
Weathered basic tuff or volcaniclastic &
magnetite
Orange coloured, as above
AS above
Massive magnetite
Partly weathered acid vitric tuff
2cm quartz vein with weathered scheelite?
Weathered acid - intermediate tuff
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APPENDIX 6

ROCK SAMPLE ANALYSES
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I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I
I
I
,I

:~j.)n;~T ", , 5?,J If 9

XRF A'JAl iSIS CDDF "<I

St"~PLf SN

GWIT/0215 22
GIli/T /(J216 30 \
GII/T/0?17 6
GMT 10218 10
GIJIT 10220 ..
G'i/T/<l221 1"
G,UT IU222 <4
G"ilT 10223 10
G,'/T IfJ22" b

6#/T/0225 20
G"JIT In226 4
Go'I/T/0227 16
GHlT/0228 16
Gel/T IQ229 6
G"1 IT 10230 6
G "iT 10231 <4
Gi'I/T /0232 <4
G 'I/T /(1233 12
G"I/T10234 <4
G·/IT 10?35 B
r, " I TIn236 <4
f, ./T 10237 b

(,:iIT/Q23H <4-
ediT 1023'1 fi

Gw/T /iJ2 .. 1 ..
Gl·'/T I '.1 ? .. ? b
(,JIlT /0243 b

( .. )

200034
PAGE I

RfSJLTS IN PPM

•
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200035•

'RESLJLTS I N PPM

- •.. ---..;"...< ••.

(10),OETNLIMlT

PEPORT AN 5~4I/19

XRF ANALYSIS CODE 81

, _,JiIlLVQ215 ,<:10
GIIITI0216 25
GII/T10217 <:10
GW/J/0218 .,.;ID
GIIII1IQ220<:10
GW/Jt1.l221 '<:10

-GIII/UQ222 L ·40
~w/T/a223 <:10
.(;W/T10224.· ·"10,
GW/T10225 ',5:10,
GW/T/0226 <10
GW/Tl0227,c10
GW/T/0228 '<1ll
GW/T10229<10, _"
GIII/T10230 .<:1O,x<,~, ...
GWITl0231 <:10
GW/T/Q232 <:10
GWIII0233 <:10
6W/T10234 <:10
GW/T/0235 <:10
Gvl/T/0236 <:10
6W/T/0237 <:10
GW/T/0238 <:10
GW/T/0239 <:10
GW/T/Q241 20
GIII/"Q242 2G.
GW/T/Q24310c

4MDEL ANALYTICAL SERVICE

!"ATA CfRT1FICATE

•

,I

I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I
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in brackcts

TIlE AUSTRALIAN NINEML D),"VELQPfll::Nl LAIlOMTOJUES

REPORT AC t:; .. u' I,q. .
x • not detected at~oted ,

Results in ppm unless otherwise stn1ied Detection limits

FOIt\) 91B
.~

I~~ -

~ults are sClD1-quantitative. Elements apparcntly prescnt in con.:cntrati0l15 of economic
interest should be redetennined by RJl lITlpropri",te nccnr:'lte ",n;llytjC:ll tcClmiOllC-.

. • .- .
Bb.. Co M"", Ni Yb ~e. 1'10 (.e- La. Nb ..

r:1e (:too) ls) ('0) (S) (I) (I) (~) (~oo) (100) (2.0)
No.

I : :y I I I I , I I I I , , I I I I I. 1 I I I , , I :x , , I

,',~ I I

'" 0
'7'010 , , 'S I

, '3 I I '2 , I 'S , I ,>( I , • , ,-
i

I
,

I , I I ••
,

I I I I , , I , I • l "\ I I • I ' I I I I I

lsi2\1. 1.lJ010 I I Iv , 110'0 I , 'X I I , I , I , I 1' 0 , 0 :J( '/'0'0 I

I I lv I f I , I I , I
,

I I I' I I I . I 0 I , , , , , , I I
I ,

'X2,' f I I I I IX J 1100 , '3'0 , , IJ I
,

"
, I !3 • '\" , I , , ,

I , , I I , , , , , , I I :t:'" • . , , , 0 , I

~k
, , , , • I

". ,,'0,0 , "IS I 1..3'0
,
,~'O I

, "'0 I I 'J( , I I ;"io , ,
,~,

I I I I I I f I I
, , I

I "
, I , I I , , I , , I ' , , I

"'2.0 i ~iolo , "0
. ,.:1.1 0' 0 I

, '5 , '2'0 , '3'0 0 I 'l- I I 'v ;/'5'0 , '.2. t
I I I I I , ,., I :.l) J I I I I , , I I , I , r, I , , L, IslDlo I "'0 1~0I0 I , '0 , 1110 , '2.'0 0 I '~

, I 'y , '5'0 , , ",
I I I I I I I I I I I I , I , , I , I , I , I I I I 0

I
( , f .,1010 11 15'0 I , ,5 I I II"

,
'2,.'0

, • 'x , 'x I ,
'X , ), I . 1'0 , , ,, , I I :, I I I , I , I , I . , , I , , ,

I I
I y •

, , , , I

3 '~OIO J ."510 I , 15 , I ,s ,
'2'0 , I 'x I I •1 's '0

, , \(1

I I I I ly I I I I I I I 1 I I I , I , • • I , I ,
I

, ,
.... '610 10

, I '5'0· I 1J.10 , , ,'0 I ·~O • • OJ( • I 'y 1,'0:0 , ')~.-
I I I I 1 I I I I J I I I I r I I I , I , , , I I , 1 , I

5 I IX I' I Ill' I '9'0 I I "0 , I IJ, I , , I I , ''7 ,
I ,)( I , ·x I

,
~
-, , I I I I , 1 , I , I , I I • I • I I I , . , 1 , 1 , I

Ie> 610'0 I , '5 , I~O ,ItO' 0 I 1:11 0 I 1 /,,, . • I 'y , , I y , "0' 0 I , X
1

: v
I , I I 1 I , ' , I' , :~ , , I I , ::s • , , , I • , . I ,

1
"'I .1 ,.310'0 2)0010 I iL:o I I , 1

''''' I I "' ,')(
, I 'x I , ~

,
I I I I I I I I I

,
I I ,

l>l
• , , • , , . I I

, , I
,

I
,

I.. I '.A- I /'0 1/'010 I '/'5 , 1 I , , I I I ;~ I , 'v , ,
'~ , ,

)c;
I Ix 1 :x

,
IJ

, I I I
, I I

, , , , , I !)(
, I :)( , I

.Q I , , 1 0 I 1110 I 1I • ,
'2- I , :x , • I

I , ,
~

I 1 I I I II t I 1 J J I I
:~

I I , , , , , • , , I ,
~~ 2 100 J.'O 1/'010 '/'0'0 ':l..

, , I 1 9 , I 'v I
,

'X •
, l(I ,

I I , , ,I lx I , I
, , I ,

h
, 1

:~
I I :x I I , , I , , ,

0

I 12.100 I ,
13'0 1"<'5 I , , , , , , 'v , I 'y • I .K

I I
:J(

,
Ix I

, 1 II I I , I ,
1 I I I , • , , , :X , I ;2. I I ,

I 'cf\o 1 '/'0 I 1)( , ,
IX • I .IX I I , 'Ii , , , ,

I llx I Lx 1 I I I , I , I I ,
:x I I , , • , , • I , , ,

~ I I 'J.'OIO t .1 '" 0 I fJ( , , I I 'S I I Iy , , 'x , ,
VI

I 1 I I I I I I 1 , I I , , I • I • ,
I I

, , , •, • ,.. I I ,¥ , 's "'010 I I 's I 1)( , ,
I Jw" I I 'x

, ,
,~ , I 'v , , )(1

I I I I I I I I I 1 , , I I 1 , , , I I , , I , I , , , I

<: I Iv I I Ix '810 ;7'0 I I 'X
, ,

IV
, I :-< , ,

I~
, , 'X , , XI

t
, I I

I Lx I I I I ·1 I ,
• I I I I I , I , I I I I 1

, , , ,
l , '/'0 10 '5"0'0 I IUo 1 I 'x , I 'x t ,

'3
, , ,)( , I >( _'_'-1(1,

:)( I ' , I I I I , 1 I , , ,
:""

I ,
:~

, ,
IX • i , • ·

"')
, , t "0 I 1710 I

" "
, i 'll • , I I , • , , X I ,

~-
I I , I I I , I , , , .,

:x , ,
:'" • , , , • :10'

I , , , ,
'lOt I IJr • '/10 121010 , 3'0 I I , , , ''7' (l , I , I K

, I

~,
:"

,
1 :x , I I J I I , I •

,
l",

, , , I :)(
, • • I •

1,3'\ I I , I , '710 I 1"0 I , IV , I , ,I:S- , , , , 1)( , , (
I ' I I I", I , , I I I I

l~
, , ,

0
,

lv' I , , , ,
)(

, , ,
;L~I "Ji,..,lo I , , '2.10 I'IO! 0 I I , , 17 I , , I Iy , , I I (

I I I I I I I I I I I 1 I :6 I
, , • I I I , I I I

, , ,
2. l.t161O I • IS' I 1.2'0 , '5 10 I I , '"4,'0 I I 1)(' , : 13(' , , j.;-I 0 ,

I~.Q-, ,
~~ I

,
:.s- I , I I ,~

, ,
~2. I

,
IR I

, I ,
I lx

, :S:g f I ,
I L~__ , I I _". I

, , illl O , , 0 I I I • I 1;3 , I
,

2 ~-~---.- _.
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mE AUSTRALIAN NINERAL DEVELOl'NENT LABORAWRIES

REPORT AC ~ 21.t I '.-LJ~.l.-­
X = not detected at tile r;Wits quoted

Results in ppm unless otherwise .stated, Detection limits 1n brackets,

f ample
11.10.

Sb
(30)

A~

(50)

III I" I" 11'1" '1',1' "I~I" ,I
I 01 'U. . I I 1)( , ," ,I I .I( " IX '14'0 , I IX' I ,~ • '2' 0 • I 1

I

~ "
II' '1

1 1'1 ." 1 1 1.1, ." •• ,.?II_: '
,01' 17 , , I". I I 1 I I I W I I I Y "ISO I' '" •• , 'Ii?' 0 I

]
II' I 1 'I'" • I' I' I I I I I" ." ," I I I 'I

L...Ll~"cl-....---:t--:I~O::.:I~,..:IJ.2.j~:.....:.I...:..1...:..'.3...1-1r:.....:.I:.....:.I:.....:.I.!.I+..:I_'~I}(:J.+:""':" I .....1.1X~_I:.......,I~h·'o~·:+-_,_I_'.<::l.JJ(~,-:-I_.7-4_'_'2~'O~----,'.'-'_....J.'
1 1 '1 III,: •. '" '" ". 'l.! I" .'. ,'1 "',1.,... 101 ' i ~ I I 'x .I I 1~ " 1)( • I I Y • LJ.' 0 ' • I V "3' 0 I. [;, 0 .. •

1 I 1 I I" ., I • II I I I. ,I I ,I. " I I" 'd I
.~~ 101'13 I I ;Y'I 11:2. II 'X I 1'lx "~'O • I 'X '1,3'0 • 'S'O ")

•

I I I I I I \ I I 'I I - I I I. I' I I" I" I I I •• 1

(,...-_..L..1-+...:I~O~I':"..:.:'3~4~'---=..I...;-..:,;fY~.....:...I-,'---=..l.!,+-..:.I_1_,.!4)(--.:..1_I,......:IL.)(4-:-.-1._I....Ito1..'1..!lfn_'-'-'..LJ-I_I_':-.!./~'.:::S+_'_1;-=J~·-=O+_'_I_..l!J
1 11,11,1, '1, 111,'1.11,11 .1 1 'II•.. ~
'0" i-, • I i)/ I 1 I' 'I 'V I I 'v I 15'0 •• 'v '12, S· I 1':1,'0 )

.4-

.

If I III II' I,. III 111'11. '1' '1. I
101,1,111)(-1111 111X·I'IX.'3Io·•• ·X '12'0 1131 (11

III I I'll III III ." II"'" III'1 IIX .V 3 ,.. •101 . Q. ,I , , 'I I' 1Y I I '~ 'I '0 ., 'x " , ".5' I

".11'1 II' 1'1 II!,~ 'II '" 'I' .,. I'0' 013 I, '" 1'1' I' ')( .' 'A "~'O • I 'X ",'e:; ".3'0 '

10:' b : I ~!( : ~ : x : I :X : : Ix : :.5:0 :::v ::.:)( : : L: ~ :
'.1 III III ". ,'1,1' "1 II' 11.1 I
10,01 2 I I I ~ I I I X 1 I ')( I ' I~ I ',3'0 • I 'x I" X ' , 15 '

. ,
I It
"
I i<

, .
'.,1'

, , ,
• '2.0,

. -II. ,II III III 11'11' '" '1' ,., ,I,
101.11 .1 1)( I 1'.2. •• 1)( 1/1010 • 1"0 I I 'x '1,10 "8'0 ':L'ot
III III III ,., 1111'1,., ,II •• ,
101 ••2. I I 'l< I I 12. "1 IX II IX ';4'0 o"X "'7 "2'0

, I I I I I I " I I I I I I I I "I!" I" .' I
101 .1 I I I l( I I I I I I X' • I 1)( • '.3'0 " '/{ ." y ,1/'0

I I I I I I I I I , I I' I I I ," " ~I.' "I '"
101 'I I 1"1 )( I I I J( , I X I I I l' '13' 0 ," It " '}l , '1'0 " 'Ii

5

,

J ,,1" III I I 1'1,1' ," '" "I "'I~'
f.--~lJ.-1-...:I~(J!..:I~'.;.I.!I-I--.:...1_'~:..,,~~...:I~I-7'!JX'-l-..:.J---;-...;I~X:l..j-..:I_I---:.lq><--,'_1.::J:,.l.J.I'""0r_'_1_'~)(1-'_'--,'x<>-j._'_'_'-,7+_~}[

11'11 III II III ';1. II,.", 111,.1 II'
101." I I J{ I I Ix I 1)( 1 I 1)( , 3'0 ,I ..... 'I 'X' " IS • '2D
:0:.1, :: )( : ::x : :x :: :)( : :7:0 :: :)( :::y : :,21 5. : : ~
"I ", 1.1' I. II' '~.' 0" "k" ,I' "
10'-1-<, I I 1)( , I 1)0' 1 IX" I' IX • 'wo '. 'J( "'x ,. '7 ~
.1 I 1 I I I I , I I I I I t I ..I~..... t.,:'li 'I I I t I

10' .. I I, j( t I I x I 1)( I I 1)( ,i tio • I '}{ I , • X I II' 0 " J.(
I I I I' I I, , I I I I ". I'.. " I 'I I ., I.
'0 I • I 1 " )( I I , 'It I j)(", I I )( 0 I II! 0 ,I ,l( ,I ,)( I I '2. " 119

1
I I' I I III I IIX I' I ." ,I,'. " I III ,"
101.13 I I X I I 12, 1 II IV ".)'0 I' ,y 11510 '1'0'0 I ''II
III II' 'I' I I 11'11' ,II I,. Il' ,"

1 lol.i4 1 1 IX I I" I 1)( , 1 'X • '~IO I 1 I>: I 'S'O oI,5I o--'--.3~

"T IQ :ll.l~ : 0: ':4 : : : X : : J' ::: X' :: ~ x: I :.3: 0 : : : x, : : do)' :t;~ i~:{
~u1ts are semi-quant1tative. Elements apparently present in concentrations of economic

;nf"p'r""~1" c:.hnll1 ~ h,:. ":~~r-to"'ft"r"m;"~...t h,r "1ft ""',.... .....,... _ 6 ..",..,..••_ , ._.: _ 1 + _1 •
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•
in concentrations of economl

DIE AUSTRALIAN NINER"'- D1:"'\'El..OJW;;"w Ll\llORl\mJUES

X • not de=~ t~e2rtilts~quoted
Results inppn wIess otherwise .stat~. Detection limits in brackets.

. ,
. ·

y Au - AAS. c.:de. C.,l

I Sample ('0) (6. os)No.

T I.. ~,r
I t ,

iZo;bi I , 1 I , , 1 I • 1 I • , • • • • I I • f
,

I
,

• I j ii , ..I~'O 1 1 I , , I 1 I • • • • I • • • • • •-.
I 1 .lb~o's

'I I • I I t • 1 I • • f
I • 1 • , • • . • • 1 • • I... , ,I ~i() 1 , , • , I 1

, I • j • • I •
1 •

• • • ·, •
I , I ,

k{b~():!)
j , I • • • t

, ,
1 • ·, • • • • • I I • I I

I , , I • I •, t 1':2.10 I '1 I , 1 I • I • • • • 1 I • • •,
I ...L IJ.O~O'5

I .• • • I 1 I I 1 • • 1 • • • • • • • I I •1 1 •
~,t I , 1 • , f • I • • • • , • • • • • • •, , I, , 1

k6."0S'
I I • , • 1 '.. • , I • • • • • • I J • • ,

'h"
,
I~O . I , I 1 • 1 1 • , • •

, • , I • • -t • • (, • I
(IF05' • I 1 • • , I • 1 • • • • • I 1 • • 1• •t.sIo 1 • • •, , 1 1 , 1 • 1 I • • • , • , , • • •

":Jo 40~6S"
,

I 1 I , I I
1 • 1 • • • , I • I 1 • • • •

~ I . t I , , , • I .1 I • 1 , • ·'. I • • I I • • 1i

T I , I l4oko" • I I • , • , , I • • 1 • I 1 • I 1 1 I • • I
.'\ 1 j~lo I

, , , 1 • I I 1 1 t I • • • • • • 1 • 1 •, I I
<O~O5

1 , 1 1 I • I I 1 1 .1 I • I " • I • 1 I • • •
11;'10 J , 1 I , 1··1 I • • .' -. · .• • • I' " I • I Ii'

,.,." , I,

I I 1 I /.,~(»)
, I 1 1 I I , 1 I I • • • • • 1 • I I • I I

I
c:

, I.l!(') I • , , I , 1 • • • • • • • • , • • • , I
~ •,- .........--

I I • 1 <o.o's- 1 , I I I 1 I I • I ., • • • • , • • I • I •
I. 'Ido ·1 1 • • f • • • • • • • f • • • • • I, • 1 f • -, ,

IJl
".I. 1 • 1 • , • • I • I • 1 I 1 I • • • • I 1 • • f.... ,.' "O.OS I I 1 , , , I , f 1 • • • • • • • • I • I 1, I , '. - I I , , • I I • • • • 1 1 1 I I

(i)'OS' I , • , • 1
i 1\'

, "'0 I , I I J • 1 1 I • • 1 • • • • I • • • • I I. , ,
Ix <~"O5

1 I 1 , 1 • 1 1 I • • , • • r • I • • 1 I II
""l , 1 , I , , I I 1 , • I • • • • I • • • ,

I I
J,

K'O~05 I - I • I, I , , 1 I I J , , I • 1 • • • • , • • • f

"".., I 12'0 J I 1 ~ I 1 J • 1 I • 1 ·. • • 1 • • • I I, 1,. I 1 I/o " . .. 1 I ; .: • • I 1 1 1 • • • • I • • • • • I

1 '/310 ~().C.b I ·1 I I ,
I • • j • • • • • • • • • • •I

, , I I
<r0~05

I I , ·1 I 1 I 1 1 I • • , • • • , 1 • i I
:L I II)( 1 1 1 I I , 1 • I , • • 1 1 1 • • 1 'j , I

1 I I I<o~ 0:;-
, I 1 1 I 1 1 I I I • • • • 1 • • 1 • I •
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