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SUMMARY

An area of poorly exposed Gordon Limestone around Liena has been

investigated with aeromagnetic-radiometric surveys and regional

stream and rock chip sampling.

Two prominent magnetic anomalies and one Pb, Zn soil anomaly have

been examined with disappointing results.
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No further worthwhile targets remain within the relinquished area.
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INTRODUCTION

The Shell - Comalco Joint Venture relinquished title to a

60 sq km section of Exploration Licence 7/74 - Moina on the

18th July, 1984.

A definition of the relinquished area is as follows:

"Commencing at a northwest angle of the area whose grid co­

ordinates are 433 DOOm E 5 400 DOOm N thence grid East to

435 DOOm E grid North to 5 401 DOOm N again grid East to

437 DOOm E again grid North to 5 405 DOOm N again grid East

to 440 DOOm E grid south to 5 396 OOOm N grid West to 438 DOOm

E again grid South to 5 393 DOOm N again grid West to 433 DOOm

E aforesaid thence again grid north to the point of commence-

ment".

This report covers the investigation of this area carried out

by Shell between January, 1980 - June, 1984.

LOCATION & ACCESS

The Liena area is situated about 15 km due west of Mole Creek.

(Refer Fig. 1). Access is generally very good via several main

roads and numerous well kept HEC and forestry tracks.

EXPLORATION TARGETS

The main targets sought were replacement Sn, W skarn deposits

with high level Pb, Zn leakage haloes.and Mississippi Valley

style Zn, Pb mineralization.

REGIONAL GEOLOGY

The relinquished area covers the western end of a major EW

trending syncline consisting of a conformable sequence of

Ordovician Moina Sandstone, Gordon Limestone and Silurian

Eldon sandstones. (Refer plan D/MZ 01/208).

'i
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The syncline lies just north of the Precambrian Cradle

Mountain Block. On its southern edge the Precambrian

schists and quartzites have been intruded by the Cambrian

Dove Granite.

INVESTIGATIONS COMPLETED

Initial work in the area consisted of follow-up over two

prominent aeromagnetic anomalies located by a regional

aeromagnetic-radiometric survey in March, 1980.

The survey was flown over the entire licence by Geometries

with NS flight lines at 250m spacings and a terraine clearance

of 100m.

Maps of Residual Magnetic Contours and Total Count Contours

were produced at 1:20 000 scale to overlay standard cadastral

base sheets. (Refer plans MZ 01/1054 and 1055). Regional

geology for Cadastral Sheet 4339 is shown on Plan D/MZ 01/208.

The Liena South (4339/1) and Liena" (4339/2) aeromagnetic anomalies

were selected by Dr. G. Dickson, consultant geophysicist, for

follow-up.

Both anomalies were gridded and then surveyed with ground

magnetics, soil sampl1ng, magnetic susceptibility measurements

and geological mapping.

Ground magnetic surveys were done with a Proton Precession

magnetometer with a 2.5m sensor height. Soil samples were

taken with an auger at the maximum depth possible (C horizon)

and sieved to -80#. Stream sediment surveys are -80# fractions

unless otherwise specified.
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Liena South (4339/1) Aeromagnetic Anomaly

The anomaly is located approximately 5.5 km south of Liena

on the east side of the Hersey River.

One east-west line (1120m long) and two north-south lines

(60Om, 100Om) were cut over the anomaly. (Refer plans

D/HZ 01/208 and D/HZ 01/147).

The geology of the area consists of Cambrian Dove Granite

intruding into Precambrian quartzites and overlain by

Hoina sandstone.

Ground magnetic traverses along the grid lines indicate two

roughly circular 1500 nT anomalies, both approximately 300m

in diameter. The western anomaly is located over hematite­

magnetite bearing, weakly greisenized granite and the east­

ern anomaly is situated over hornfelsed, partly granitized

and brecciated, hematitic quartzite. The source of the

anomalies appears to be disseminated magnetite within a

granite pendant. Hematitic breccias occur within the

contact metamorphosed quartzites. Hagnetic susceptibility

readings of around 3000 x 10-5 SI units are recorded.

(Refer to plans D/HZ 01/125 and 126). Susceptibility

readings on weathered granite exposed in road cuttings

indicated susceptibilities up to 8000 x 10-6 cgs units.

These were generally associated with magnetite veining.

Background readings or 200 - 400 x 10-
6

cgs units are

common in the granite.

A suite of 36 magnetite-bearing granite and breccia samples

were collected and analysed by Amdel of Sn, W (XRF), Au (C3/3),

U (J3/1) and Ba, Be, Ce, Co, Cr, La, Mn, Mo, Nb, Ni, Sc,

Sr, Ta, Th, Ti, U, W, Y, Yb, Zn (Spec. 1) and Ag, As, Bi,

Cd, Cu, Ca, Ce, In, Pb, Sb, Sn, Zn (Spec. 2). Details are

included in Appendix 1.
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Results of soil sampling over the grid (Cu, Pb, Zn, Bi,

Ag, Mo - AAS; Sn, W, U - XRF, Comlabs) indicated one

slightly anomalous result at 1600E/2460N of 75 ppm Pb,

65 ppm Zn. (Refer to plan D/MZ 01/121 & 122).

Stream sediment sampling in the immediately adjacent area

(Au, Cu, Pb, Zn, Bi, Ag, Mo - AAS; Sn, W, U - XRF, Comlabs)

did not give anomalous results (Refer to plans D/MZ 01/

108, 123, 124, 127 & 128).
/ /

Due to the weak geochemical response from rock and soil

sampling over this anomaly no further investigation is

warranted.

Liena (4339/2) Aeromagnetic Anomaly

This ·sharp-peaked anomaly is located approximately 2.8 km

south of Liena on the east side of the Mersey River.

(Refer Fig. 2 and Plan D/MZ 01/104).

Two grid lines at right angles, one north-south (880m) and

one east-west (1200m) were cut over the anomaly. An

additional east-west line was cut as a followup line on

anomalous Pb soil samples.

The aeromagnetic anomaly is centred over a basalt covered

hill surrounded by lower relief Gordon Limestone. Thin

section description of the basalts (Refer Appendix 2)

indicates they are breccias possibly formed by drag flow

along the chilled contact zones of shallow intrusive

porphyritic olivine basalts. It is thought that the basalt in

this area is an intrusive feeder to the extensive basalt

flows to the west.

Ground magnetic traverses along the two main grid lines

indicated an approximately circular anomaly, of 2500 nT

with a diameter of approximately 200m centred on 1400mE/



A VLF-EM survey was done over both lines without indicating

any easily re.cognizab1e conductors.
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Soil sampling over the original grid (Cu, Pb, Zn, Bi, Ni,

Co, Cr, Fe, Mn, Ag, Mo AAS; Sn, W XRF, Comlabs) gave

one anomalous Pb result. the grid was extended and three

minor anomalous Pb results were indicated. One extremely

anomalous Pb Zn soil sample result (810 ppm Pb, 280 ppm Zn)

was recorded from a traverse along the base of the limestone

cliff on the east side of the Mersey River west of the grid.

(Refer plans D/MZ 01/088 & 090).

The grid was later found to be partly over the Croesus

Cave State Reserve so no further exploration was possible

in the area.

Wattle Valley Lead Zinc Prospect

The area of Gordon Limestone around Liena had never previously

been explored for skarn mineralization except by aeromagnetics.

As anomalous Pb, Zn values had been located in soil and rock

sampling at the Liena anomaly, it was decided to carry out

further regional stream sediment and road track soil sampling

to try to locate other zones of basemetal interest.

A stream sediment survey was carried out using available

streams. Two anomalous values were located in a stream

approximately one kilometer south of Liena township. Soil

sampling from "C" horizon was done at 100m spacings along

tracks in this area. No anomalous zone was located in

the soil sampling. (Refer plans D/MZ 01/123 & 124).
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As the streams covered only a small percentage of the area,

a soil sampling survey was done along further tracks at

200m - 300m spacings. One extremely anomalous Pb, Zn

value was located (4100 ppm Pb, 2050 ppm Zn). Followup

sampling at 50m spacings confirmed this anomaly and a

grid was established in the area and called the Wattle

Valley Grid.

Results from the regional soil sampling are shown plotted

on Figures 3, 4, 5, 6 & 7.

Geology The Wattle Valley grid is underlain by Gordon

Limestone. (Refer plan D/MZ 01/228). To the north, Moina

Sandstone outcrops and to the south Silurian Eldon Sand­

stone. The Moina Sandstone, Gordon Limestone, Eldon Sand­

stone sequence is a conformable sequence from Ordovician

to early Devonian. The Gordon Limestone in this area is

reported to be upto 1000m thick. The grid is on the

northern side of an east-west trending, open syncline with

a half width of 3 km. Several northwest trending faults

are mapped in the regiona and one, apparent on air photos,

cuts through the gridded area. No evidence for this fault

is apparent on the ground.

The limestone exposed on the grid is generally poorly bedded,

with some bedding showing east west strike and a dip to the

south. A cleavage developed throughout the sequence, trends

east west and is generally vertical. Petrographic descript­

ions (Appendix 3) show the limestones to be syngenetic

pyritic, variably carbonaceous limestones with fabrics

ranging from massive-laminated to intraformationally

brecciated. Dolomitisation is variably developed, predates

incipient regional metamorphic recrystallization, and also

predates localised calcite veining and vug filling. No base

metal sulphides were detected in the surface samples.
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Recent elluvium, derived from Eldon Sandstone covers the

south and south-east part of the grid.

Geochemistry Soil samples on the grid were taken at

what was hoped to be just above bedrock. This was found

not to be the case in some samples which were later

recognized to be Eldon Sandstone elluvium.

The highest soil sample value of 1900 ppm Pb, 3800. ppm Zn,

4000 ppm Mn and 37 ppm Cd is recorded at 00N/50W. The

100 ppm Pb contour (background approximately 25 ppm) out­

lines a zone 500m long 100m wide trending WNW from 100E

lOON to 400W 150N. The 1000 ppm Pb contour outlines a zone

of 100m long 50m wide along OON line from OOE to 100W.

The grid was put in at 45
0

to true north which may skew the

results. The anomalous zone may infact be trending parallel

to bedding (approximately E-W).

Rock chip sampling on the rocks adjacent to the geochemical

anomaly gave values up to 115 ppm Pb, 290 ppm Zn, 380 ppm

Mn. (Refer plan O/MZ 01/253, 265, 221 & 222).

Geophysics A Max-Min EM survey was carried out on lines

200W and OOE (Refer Figs. 8 & 9). A conductor was detected

on line OOE at OON coincident with the geochemical anomaly.

Another possible conductor is located on line 200W at 3005

although the line needs to be extended to cover the full

extent of the anomaly.

A dipole-dipole IP survey (100m spacing, n = 4) was done

along line OOE. This located a zone of very high conduct­

ivity and low resistivity near OON. The source for this

anomaly is thought to be quite shallow. (Refer plan O/MZ 01/

240).

Gravity has been surveyed along lines 200E, 100E and OOE.

A 0.7 mgal anomaly was detected on line OOE around 50m N.
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On line 100E a 0.35 mgal anomaly was detected at lOON

which probably represents an extension of the anomaly

at OOE, SON. Other possible anomalies were located

at 100E, 300S and 200E, 300S. These however, have not

been covered in su~ficient detail to give an interpretation.

(Refer plan D/MZ 01/264).

An SP survey was done along lines 200W, OOE and 200E.

A good SP anomaly (150 - 200m v) was recorded at OOE,

25N and another possible anomaly at 200W, 275S. Readings

along 200E indicate that that part of the survey was not

carried out correctly. (Refer plan D/MZ 01/266).

Ground magnetics and VLF surveys were run across the grid

but provide no extra information of value. (Refer plans

D/MZ 01/211 & 214).

Evaluation of the geophysical results indicated a target

zone at about 20m depth below SON on line OOE.

The zone was considered to be about 10m wide and to extend

to only 100m down dip.

The anomaly possibly extends from 100E (geochem., gravity

anomaly) to 200W (geochem., SP, Max-Min anomaly) giving a

strike length of 300m.

Percussion/Diamond Drilling One vertical percussion

dri11ho1e, WV 1, was collared at OOm E sCm N and a vertical

percussion-diamond drill hole, WV 2 located at 400m W 170m S.

(Refer plans D/MZ 01/240 & 307).

Samples from the percussion dril1ho1e WV 1 gave anomalous

base metal values throughout the length of the hole. The

highest value was 2m at 270 ppm Pb, 1400 ppm Zn, 8 ppm Cd,

165 ppm Mn in fine grained limestone.
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Results from WV 2 were also elevated over most of the hole

with a highest value of 195 ppm Pb, 940 ppm Zn, 6 ppm Cd,

410 ppm Mn over I.SSm. (Refer Appendix 4 - Drillhole Logs).

Petrographic descriptions confirm the presence of sparse

sphalerite, possibly syngenetic, in chalcedonic layer~.

The host rock isa carbonaceous limewackestone/mudstone

showing preconsolidated folding and recrystallization.

It is partly dolomitized. (Refer Appendix 3 - Petrographic

Reports).

The main, coincident geochemical/geophysical targets have

been drill tested. the high background Pb, Zn values in

the limestone within the area appears to explain the soil

geochemical anomalies. The carbonaceous nature of the

limestone possibly accounts for the electrical geoophysical

anomalies and the karstic limestone may explain variations

in the gravity field.

No other significant targets are present and no further

work is recommended for this anomaly.

CONCLUSIONS & RECOMMENDATIONS

Three main anomalies have been followed up with discouraging

results.

No further work is considered justified and the area has been

relinquished from E.L. 7/74.
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APPENDIX 1

LIENA SOUTH AEROMAGNETIC ANOMALY (4339/1)

Results from Reconnaissance Rock Sampling
across the Anomaly Area by I.J. Buchhorn,
Exploration Geologist. July, 1980.
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LIENA SOUTH AEROMAGNETIC ANOMALY 4339/1

RECONNAISSANCE ROCK SAMPLING OF AREA

by

I.J. BUCHHORN

Sample No. Location

1001 100S on N-S
Traverse

1002 250S

1003 280S

1004 280S

1005 300S

1006 3605

1007 3805

1008 380S

1009 381S

1010 3905

1011 390S

I
I
I

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

1012

1013

1014

1015

1016

1017

1018

391S

392S

4005

4505

5505

+550S

50W on E-W
Traverse

Description

Med g Qtz, feld, biotite: hornblende "Granite"

Mod weathered "Granite" with irregular mm thick
veins & veinlets of magnetite.

F to med g, slightly weathered magnetite­
bearing granite.

F g leucocratic ?phase of granite. ?porphyry
dyke?

Slightly - mod weathered granite - strongly
magnetic.

Mod magnetic, slightly weathered, reI. leucocratic
"Granite".

Mod magnetic, slightly weathered, biot.ite-hornblende
"Granite" with minor epidote.

Mod magnetic, mod weathered, biotite-hornblende
lIGranite".

5light weathered, sl - mod magnetic biotite ­
hornblende "Granite ll

•

Weakly magnetic, strongly weathered biotite
"granite" with cavity fill quartz.

Weakly-mod magnetic, mod-str weathered "granite"
with hornblende biotite? & minor rom thick quartz
veining.

Mod weathered, mod-str magnetic biotite IIgranitell
with very minor epidote, hornblende.

Sl-mod weathered, non-magnetic granite with
epidote-rich band & minor relict magnetite?

Mod-str magnetic, sl weathered hornblende-rich
"granite".

Mod weathered, sol-mod magnetic biotite-hornblende
"granite".

F gr banded, biotite: hematitic quartzite (non­
magnetic) .

F gr 51 weathered, very mafic ?I'granite ll with
50% mafic minerals (biotite hornblende) f gr

magnetite and trace pyrite. (?Hybrid contact rock)

F gr vaguely bedded, mod weathered quartzite
containing 10% haematite. (Cherty rock).
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Location Description

F gr relatively massive quartzite with 1cm thick
haematite veins. Also minor haematite as veinlets
& disseminations & minor epidote also.

Mod weathered, strongly brecciated quartzite with
specular haematite in veins, veinlets & fractures.

V f gr, sl-mod weathered+ vaguely banded quartzite
with) 20% f g haematite - biotite. -

Str weathered, specular haematite-quartz-iron oxide
rock (>75% iron oxides).

Mod weathered, v strongly brecciated specular
haematite bearing quartzite/chert.

V f gr sl-mod weathered, finely banded, biotite­
?haematite-muscovite quartzite.

Mod weathered, v str brecciated haematite-rich
(some specular) "quartzite" with minor feldspar.

Sl weathered, quartz veined, midly brecciated,
v f g biotite-muscovite-?haematite quartzite.

Mod weathered, sl-mod magnetic biotite-hornblende
"granite" with minor epidote.

Sl-mod weathered non-magnetic, reI massive qtz
feldspar rock with >40% haematite & minor biotite.
Appears midly brecciated.

Sl weathered, weakly-mod magnetic "granite"-hornblende
close rich with v minor epidote.

200W

End of W
Traverse
to road.

550W

500W

200W

160W

150W

100W

50W

50W on E-W
Traverse

300W

2000N 1000E
on grid

East Contact
of granite

East Contact
of granite

Massive black haematite-quartz rock (>80% iron oxides) I

with v minor relict pyrite.

Grey, pyritic Moina Sandstone.

Grey pyritic Moina Sandstone.

"
"

"
"

"
"

"
"

Grey, pyritic Moina Sandstone.

Grey-white, friable feldspathic f g-pebbly Moina
Sandstone - possibly with weak hydrothermal alteration

Grey-white friable Moina Sandstone.

Grey-white friable Moina Sandstone.

Miscellaneous rock samples from regional reconnaissanc,
over,other localities not on E.L. 7/74.
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3/114/0 - AC 1097/81
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27 August 1980

off£.q:)~---for Norton Jackson
Managing Director

Sample Despatch No. SDL/MZOI/004

As listed

D.K. Rowley
Manager
Analytical Chemistry Division

REPORT AC 1097/81

-y-err< f-< .A
;~ lof 15°

~r.
)..-1) t E

f~
\2"'--
WS

. . - -~ ~

ij

NATA CERTIFICATE

cc Mr. P.J. Verwoerd,
Shell Metals,
P.O. Box 872K,
Melbourne Vic. 3001

IDENTIFICATION:

Enquiries quoting AC 1097/81 to the Manager please.

YOUR REFERENCE:

PART REPORT 1

DATE RECEIVED:

The Shell Company of Australia Limited,
Metals Division,
P.O. Box 860,
DEVONPORT TAS. 7301

Please address all

•I The Australian
Mineral Development

Laboratories

Inington Street, Frewville,
South Australia 5063

Phone Adelaide 79 1662
Telex AA 82520

I
correspondence to

I
P.O. Box 114 Eastwood

SA 5063
In reply quote:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I PilOl Plant: Osman Place

Thebarton S.A.
Telephone 438053

Branch Laboratory: Perth ~
This la~ratory is registered by the .National Association of ~esling Authorities,'

T Australia. The test(s) reported hereIn have been performed In accordance with
A its terms 0,' registration. This document shall nol be reproduced except in full
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Page 1

Results in-ppm

Report AC 1097/81

Sample Au

1016 0.01
11'17 !l.01
1'118 0.09
1019 (0.01
1020 (0.01
1021 <IL01
11'122

}~::pH'23
H'J24 <1'.131
H']25 <0.131
Hl26 (0.('11
1027 <0.1:']1
1~28 <0 • ('J1
1029 <0.01
1WJ!:1 <o.l"n
1031 o•In
1('J32 «('J.I'll
1033 <0.(']1
1034 <0.01
1035 «('].01
1035 <0 • (:'J1
1037 <0.('J1
1038 <lJ • IH
1f'J39 <('J.('ll
1040 <0.01
1041 0.(']2
1042 o • en
1043 0.04
1044 0.04
1045 0.02
1046 0.02
1047 0.01
1048 0.02
1049 < 0 • e:'J1

Detn 1 imi t (fl.(,]1)

@

Analysis code C3/3

NATA certificate

I
I
I
I
I
I
t"
I
I
I
I
I
I
I
I
I
I
I
I



Sample U

1 1'1 lill 3.7
1IHl2 3.5
11'11'13 2.1
101'14 4.6
11'11'15 3.5
101'16 2.9
1097 2.4
H'lCl8 3.1
11'109 4.2
113HJ 3.'S LblIfnI It:;. ~-(.. - .........vr" ~ r-1012 2.R
1013 ~.5

1fl]4 4.8
11'115 2.7
1,,11; 2.')
UH7 7.3
1018 1.9
11319 2.2
1020 1.5
1021 3.2
1022 2.4
H23 1.8
1024 L0
1025 1.4
HJ25 2.8
Hl27 3.5
1028 3.0
1"29 3.3
1030 2.2
Ul31 4.5
1032 1.5
1033 1.1
1031 2.3
Ifl35 1.5
103? 2.2
1037 1.1
lf~ 38 1.;\
1039 2.fl
1(14" 1.fl

Detn 1 i mi t (1'1.1\

I .~
(;:)"':J

I
I
I
I
I
I
<I
I
I
I
I
I
I
I
I
I
I
I
I

@

Analysis code J3/1

NATA Certificate

Report AC 1e97/81

349032

Page 2

Results in ppm

"



Sample U

1041 0.6
1042 2.3 \I

1043 7.8
1044 2.0
1045 3.3
1046 3.4
1047 3.2
1lHS 3.1
1049 5.1

Detn limit (0.11

I
I
I
I
I
I
t
I
I
I
I
I
'r

I
I
I
I
I
I
I

@

Analysis code J3/l

NATA Certificate

Report AC lA97/81

349033

Page 3

Results in ppm II..



Enquiries quoting AC 1097/81 to the Manager please.

).. 1f 1.-1 ):\

3/114/0 - AC 1097/81

17th October, 1980.

'j
~I ~

·1 :

349034

27th August, 1980

As listed

Sample Despatch No. SDL/MZ01/004

for Norton Jackson
Managing Director

D.K. Rowley
Manager
Analytical Chemistry Division

REPORT AC 1097/81

3001

glj

YOUR REFERENCE:

IDENTIFICATION:

cc Mr. P.J. Verwoerd,
Shell Metals,
P.O. Box 872K,
Melbourne. Vic.

DATE RECEIVE):

The Shell Company of Australia Limited,
Metals Division,
P.O. Box 860,
DEVONPORT. TAS. 7301I

I
~.

I
I
I
I
I
t
I
I
I
I
I

·_~'b
~--•.
IMineraT~~:e~~~~~~~ @]~ 'Cfl~D

Laboratories U U U~ "--.S"'
Lin9ton Street, Frewville. NATA CERTIFICATE

South Australia 5063
Phone Adelaide 79 1662

I Telex AA 82520

Please address all PART REPORT 2
correspondence to

I
P.O. Box 114 Eastwood

SA 5063
. In reply quote:

t ilO! Plant: Osman Place
Thebarton SA

Telephone 438053
Branch Laboratory: Perth ~

. This la~ralory is registered. by the .National Association of "!esting Authorities,
T Australia. The test(s) reported herein have been performed In accordance with

A its terms qf registration. ThiS document shall not be reproduced eKcept m full.



Sample W
.

Sn .

1001 <4 10
1002 34 10
1003 6 <10
1004 <4 <10
1005 10 <10
1035 <4 <10
1007 <4 10
1008 12 <10
1009 <4 <10
1010 4 10
1011 8 45 MA6.J ~-n G'" fE>AAA n," .,.

"rrh "1012 8 10
1013 4 15
1014 <4 <10
1015 <4 <10
1016 <4 <10
1017 22 <10
1'118 8 20
1019 18 45 ~A£hA'TT'\"C VE,r./ '" Ii lJf'\fr;.,:1rr..c

1020 44 43 Ol1ecc ',"CD q5~~T1l>

1021 <4 15
1022 150 55 5p.,cuuT\ HI:'. (:"fr) rn .'='E "i' o,"~ffn M
1<123 173 55 ~fcc~ &..~A ~AC.f")I':r,...<.

1024 6 <10
1025 110 43 J)A ll=r If\'-CL ""~nn/~ tNNf'.l.ncc
1026 8 <10
1027 <4 15
1028 26 45 (;)01\1I7" F~ ..u..s!"".r~ ~C("'-s

1029 10 <10
1030 240 <10 f'1fu.::".'i L &.41\q,~n~ t;; 61f".fn:;{

1:Bl <4 <10
1032 8 <10
1033 1(1 <13
HJ34 4 <U1
H35 <4 <10
1035 <4 <10
1337 <4 <10
1038 <4 <10
1039 4 10
1040 4 <10

Detn limit (4) (10)

I~",,~

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

~nalysis code Bl/l

N~T~ Certificate

Report ~c 1097/81

Order 101I201/004

349035

Page 1

Results in ppm



Sample Sn W .

1041 <4 19
1042 <4 15
1043 130 20 ~-....IC:CQ. ~~ p".... ,c>.. rrtz

1044 <4 25
1045 4 2\1
1046 6 20
1047 <4 10
1048 <4 <19
1049 <4 <10

Detn limit (4) (10)

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

Analysis code Bl/l

NATA Certificate

Report AC 1097/81

Order M201/004

349036

Page 2

Results in ppm
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Division

II- I r-: rJA

21 November 1980

3/114/0 - AC 1097/81

349037

27 August 1980

Sample Despatch No SDL/MZ01/004

As listed

~,c[)~-for Norton Jackson
Managing Director

D.K. Rowley
Manager
Analytical Chemistry

REPORT AC 1097/81

3001

7301

Aust Limited

TAS

REPORT COMPLETE

dam

IDENTIFICATION:

YOUR REFERENCE:

The Shell Co of
Metals Division
PO Box 860
DEVONPORT

cc Mr P J Verwoerd
Shell Metals
PO Bo" 872K
MELBOURNE VIC

DATE RECEIVED:

~
This laboratory is registered by the National Association of Tesling AuthOfities,

T Australia. The tesl(S) reported herein have been performed in accordance with
A its tenn~ of registration. ThiS document shall not be reproduced except in full.

NATA CERTIFICATE

Please address all
correspondence to

P.O. Box 114 Eastwood
SA 5063

In reply quote;

Pilot Plant: Osman Place
Thebarton SA

Telephone 438053
Branch Laboratory: Perth

I \;)'l:JI<; II
~II

I MineraJ~~:eI~~~~~ @]~~~D
Laboratories U U U l.9.-J '-S'"

lmington Street, Frewvllle,
South Australia 5063

Phone Adelaide 791662
Telex AA 82520I

I
I
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I
I
I
I
I
1<>
I
I
I
I
I
I
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~ AlA') • - -/ Results In .pr•. .mless ot erwise stated.' DetectlOn lltS In rac ·C'ts- --- ISAMPLE ~. 1001 0:2.. 0'3 0'+ oS 06 '/007 SAMPLE NO. '/001 02 0'3 0If- o~ 061100/

AI Ba (200) 800 ~oco /000 800 600 600 600 A2 In (10) : X X X .x X >< ~
Re (1) I I X. Z X 'x' 1* Pb (l) /0 5" S /S' '30 $" 10

Ce (300) x' >< X )<. X ')( )<. Sb (30) X X " X :><. x. X-----
Co (5) /0 ,2,0 30 )<. 60 ~ ;to Sn (1) X 8. .:l.. X X X X

Cr (20) ~o 60 40 .Ly:; 1KJ lKJ .~Q Zn (29) 1 __x, X -~ X-~ Xr.------' - ..

La (sO) ;zso ICO SO So $'0 100 /00 f--. - --- -

Mn (10) :2.S"o ~ ~ce 80 :tS'0 ~ ;too A3 Au (3J -- -
t.b (3J X X X ---~ ----~ )<. X ?_.HQQ} •. ----._--r.--.-- --. ---".-. --- ---- ----- -- .

Nb (20) X X X X X X X Te (20) -_.- -'-..
Ni (5) 5"0 4-0 8> 5"0 'KJ 4-0 (1)100 Tl -- ---

Sc (3) 10 IfO /0 X /5 I~ 20 .-r-'--- - - -
Sr (SO) .:tS't) 100 /SO 300 300 ;2.00 ~oo A4 Li (1) ----- ----

Ta (100) X )< X X X X X. Na (SO)
---- ~-- ----

.' Th (100) X )< .x X )<. X X -_. --- , ...

t-· -Ti (100) L.- 8000 8000 600, O~I AS Cs (301
. ------ - - - ._--- - . - .

V (10) 100 25'0 1st> X ~Q9 __ .290 --~Q K (5)

IV (SO) X .x X )(.. X X X Rb (10) -- .--- .--w
y (10) ~O 30 30 60 30 $"0 5""0 ~_.

~
Yb (1) 6 IJ. 4- 10 3 6 6 0r.------ ------ _._-_._- ------.
Zr (10) 100 IOC ISO 80 /5'0 /So ~OO w

._-j---- 1--' - . -
<Zl

A8 B (3)

~. I1----- 1------ -- ---1---- -- ---- ..

A2 A'i!. fO.1) X X X X X x. X,
As (SO) X X )<. X X X ')( A9 AI (100)

Bi (1) X X X X X X. X Ca (100) -f i
Cd (3) X X X X X. X X Fe (l00) ,

I- --t--- '--'
eu (1) 2.0 S 60 3 80 ~o 10 ~lg (100) ! I
Ga (1) IS' ~i /S IS /0 I~ /~ Si (l00) :

Ge (11 'lI. )(. X. X. X. X X.
Results are seml-quantltatlve. Elements apparently present In concentrations 0 economIC interest should be redetermtned

-

"I' 'I'~ ~ ..r ..... _ ..... .:T ......".o.-.. ...." ....)0 1"\)



..... ~.. • ~ ,~, .... ~ ..... " ..... c. ....... ,.. ,. ... " Q Y = '~""tt"' (:I(.Iltrort~ri ,':Jt 1imit cuotcd

~O"J~/' emillilan' iv.-ect_apr.-,. ,1..u.ci..~ ~es oll.l...i\2.~ ..J.'\.'u, ...."* AIAl Resul ts m )00. nless otherwlse s aceu. . tec.:cnm:. 1 ac . - - - --SAMPLE nJ. 1008 09 to II I:l. /3"/olJf SAMPLE I'D.' 11008 09 /0 /1 I:l. /3 ' /0' It
AI Ba (200) 8<::0 600 ;toe .2000 600 600 600 A2 In (10) X X oX X X X- X

Be (1) '. X I )( >< x )( "*' Pb (1) :J.S SO /0 3:> /0 30 /0X

Ce (300) )(
, ' X X X X. X X Sb (30) X- X X X X x x-_.-

Co (5) 30 ~ 1/.0 /6 I.~ .lS' :l.0 Sn (l) :2- :t Ir 3 I X 1_ ... ----"-
Cr (20) 60 iIc JI.o 40 40 .._60. ._/fa Zn (29) X X X X I---x' X X_._- ._.

La (50) 100 100 X /00 5""a $"0 100 .. ---.-
MIl (10) 200 .2.S'0 ~~o 80 ;tOO 15"0 ~'So A3 Au (3) I· .... --_ .

m
.

~b X X __ ..x . ::tS"" _2- .~ ___. x.. p (lQQl.....-. --_., . . .- .._, ... . . - -". -"._- .._- ... ._-'.. '-Nb (201 )( X X. X X ')( X Te (20) ---.
, ,

Ni (5) 60 #0 4-0 5"0 60 40 Tl (1):to
.- - --_._ .. - -

Sc (3) ;(.0 /0 8 6 10 :2-S' ~5"
1-_.=- --- -_. .. ._- . -

Sr (50) 100 .:LOC )(. 100 "SO 1'5'0 ,2..5'0 A4 Li (1)
'r--'- r--- --_. .- ..

Ta ClOD) X X X X- X X X Na (50)
..- --

Th (1001 x X X X X X x
"- --- .

Ti (100)
8~+~~d~6090 6990 60c:o AS ~.uQl f-.---- r-----'- - -- . . - .. -

V (10) .2 So /60 .2S'9 200 K (5) .. -- .

w (501 X ~ X X X X X. Rb (10)
. ---_ .. - -

y (10) SO 5"0 .:20 40 IfO 30 $"0
1-- W

Yb (1) 4- 6 .:t 6 If :t 6 ;j;;o... _.- -. -- -._-
~Zr (10) 15'0 ISO 80 15"0 /00 lot> :tOO "-----_. t--- _.... - 0

AS LPL w
r------- ._- 1--- -- _.- -

t:..OA2 IN! (0.11 0'2 o·g 0·2- o· , 0·2 x X
l-- -~--

As (SO) x X- X X X X x A9 Al (100)

Bi (1) XI X X X )( X. X Ca (100) ,
-t

I, ! -
Cd (3) .X )( X X X X- X Fe (l001 I

f -1= _.- i'--'
Cu 0) f'i 3 /0 3 I 4-0 3 1M!! (1001

m ).~ :t~1 ;l.S" /:) ;lO ~O Si (l001
,

Ga ,2.0 :

en 'X
I

Ge X X X X X )(. 1
ResUlts are seml-quantltatlve. Elements apparently present In concentrations 0 econOffilC interest snould be redetcnnlTll:J

-



1----1>---+--+---+---j----- -.--'
~

.!--QJ+-.--~---t-----+---I__- 1---" _. 0t--+---l---_t_--l----f-·--t---t---l----1 A8'* A2 A~ (0.1) o. 2. x o· 1 o· I o· I ><. x. F~"-=-<.t=--==-t---<..::r='---'-r=----'-+==--_'_+----'--'T_-=t-+_--_+_---t_--+--t_-_+- -- '------

As (50) X. X X X X X X A9 r-:Al~(..:.l.::.:OO:.<.)+_--t--+---_+-__jr---+_--+_-

Bi (1) X X. X x X I X t-=C::::a...,,(..:.l.::.:OO:.<.)_t_--t--l--'_'I__--t--J ~__
Cd (3) )<. X X X X X X Fe (1001 I IF-'-:'::'::":"'<f---+---+---t--t-+--- i- --- '
Cu ll):ZOO 10 S 3 I 10 2.0 1M!! (l001 I

Ga m :2.5' :tS"\ :to ;J..S' 7-0 ~6 ;to 5i (1001

Gem x x)(. x x X X

- '.A"~lJO~/"-IB~m~an~iv~ct_a~'~'~~5"_~s _2.~.A"",AlWIiII\9 _ .....\TCJiIIIIIL__
""" 1//1 ~ Results m JPIl 111eSSOt1ierwise stated. DetectlOn :~r,l.:;.ts~·..;:;In:.:...r~ra::.::c;.:,:.e:;.:tr5__r-_-,- _
SAMPLE 1-lJ. lOIS 16 /7 /8 19 :20 '/021 SAMPLE /;D. 1/015' 16 17 IR 19 201/0.2..1

~ Al Ba (200) 1000 600 100C> I 600 A2 In (10) I X. X X X X. X X

Be (1) , X I X \ )( )( 2 * Pb (l) 10 10 5 :t 0" /0 S-
Ce (300) X" X 300 X X X )(. 5b (301 )<. X X :x .x, XX

Co (5) 30 IS 30 X 16 ~1--/0 5n (1) I X 8 '3 S"~~9 __~
Cr (20) 60 60 60 60_ ~.P_~~._ ~o Zn (29)_f-__~ __ )<.. 'Sf-.2<- ,:X x. )(
La (50) 100 ISO 300 100 5"0 ~ 1st) ._

Mn (10) :zoo 100 /OC:J ;to ~ &::J .2.0..Q A3 Au (31 .._. _

~b (3) X X;l.5 __._.~ ..~_.._.~ __ .. X P_ (1~9J __ . ,,_.__. r------'.. -
Nb (20) X X ~ .20 X. X X Te (20) __

"Ni (5) ItO 80 80 SO 00 3C 80 Tl (1) • . _..__

Sc (3) ~~ /~ 20 10 8 6 B _'_._ _ "',
5r (50) 100 :x lOa x x x ><. A4 j--'L...:.i_..>.:(lo.<)-+-__t--_-t +-_ __j--- 1-- __ .

Ta (100) X X X X x x x ~N.:::a'----l(,.::.5::..0)c.:.,I__-_+--I__-_+_--I__-_+_-- _ 1-_. _

. 111 (l00) x 'X X X 'X X x
Ti (100) &ClCX) 8000 4000 ~COQ~ Ifo.OC;> 8000 AS Cs (30) ~_--+.__+- 1-_. _ 1-. _ ". _

V (10) 2.$0 / SO :l,OO 109_ _~9J .J~.Q... _ ~.2- /-'K.:..-_--"-""C5}'-t---t_--t---t_--t-----j--- ..

W (50) X x X X. X X X J-=.R::;.b---1.;(l~OL)-l-----I---f----+---f---.. I----- ., .

y (10) ~O 60 SO $"0 5"0 60 so
+-=----l~+_..:::.::=_+---'=+_=.c=+---':::.c:::-t-.-:..=_t--"'-=-_t_-=-=_t-+_--_+-- +--+---+--+-_. --
Yb (1) 6 8 10 6 6 8 8
Zr (10) .200 ISO I~O 100 80 15'0 15"0
F~=.:::.t._t__==-=t-~'-=-_j__'_=.:=:-t-":-:::::"=+-'=";=_+-=----'-+_'_--=-=+-+_--_+--t_-+_-·- - -.' - ..

ReSUlts are sem1-quant~tat1ve. Elements apparently present 1n concentrations 0 econom1C interest should be reuetermlncd
~r ~ • .:' "'.<a ... ,.,.~~ ..



- - -- _ _ _ _ _ AMiliiII~~VI'"
"'" AI.•• ~OB l{) /097/8 ( Semi-Quantitative C'~ectrographlc"AnalyslSScnemes ~2,~ ,A"',AS"'9 -
'" rr'''''' r Results in 'mm--anless otTierwise stated. DetectIon 1. .lts in brackets

~\T(JIIIIIi. -

o..,.
o

...

SAMPLE /00. 10 :U ;2.'3 ?.Jr :tS"' 26 :J.7 /02.8 SAMPLE NO. I 102.1. 2. 3 ;l.1f- :t~ 16 :J.7 10 ~.?_"* AI Ba (2001 .200 80c 600 :too 400 800 Bce A2 In nO) i x: X ;><. X. X xl X.
Be (1) . )( X , 'J( I Y X' '* I-'P::":b--->'=":c1"'--l-)-/-'S~-.L.S"'>+---/O~-""'<5'~-..cX"'i--I-$=---I-"-'S

Ce (300) X I, X X X x X )<. Sb (30) X. X X :x X ~ __ . ~

Co . (5) 30 X~~ X S- ISS' I-'S""n'--...;.r:::..11'--t-.!..../~5-=0=-t-..:.../,.,,;S1:...::0=;-_..::..xT--=6:....::0=;-_-'-/--j__ -'X~_! 9.-
Cr (20) ~ i/-o 6J~ /.10 tI-o tIC ifO Zn (29).0 x. X )( 1--_2:< __X __ . )(

La (SO) X X 100 X. /00 ICX) 5'01--+-__-+ -+-_-+__-+-__ f-.-.- _ . _.

Mn (10) 80 60 .?-5'0 30 100 :loSO 80 A3 I-'A.:::;u'--x(3:..<...t)--t---t---t---t-----t-. _ .._

:.::~b,,---,C:.::;.<3),+·--=2.o.;:0O-f--'-I,."O=+ __ .x. 3 ...~__ x .x L.J1QQ). .._. ... .__.. . _ .
Nb (20) X X X X )<. X X Te (20)

'. f----. '--- -

Ni (5) ::to ~a %0 8e 60 60 *0 I-'T;..=.l-""'(l).L..+--t_-_t_--+-___1r--- r------ __

SC (3) 3 6 B /6 10 I'S B _ -----1---1---+--+----- . _
Sr (50) X X X 5"0 X ,2.$"'0 S'O A4 t-=L=-i_(~l~)-t---+---f---.--j'----t---- _. .. _

ra (100) X )( X X X X X Na (SO)
r-:-='---'~'--t---+_-_+_--+_--+---f_-'-' f- - -

. TIl (100) 'X X X X X X X . __. . _ _

Ti (100) 3oCX)J· 8 3000~~ 8000 690~ A5 I-'C""s,--,(:.-:.3::.,01'--t-__'+_-_I_'" __ .. _ _._

V (10) 60 Ho £:.0 100 100 /sq _~Q. /--'K"-----'-r::.,!S)'-I-__/-_-t-__/-_-t- l'-- _

\1' (SO) X X X X X .x. X Rb (10) w
t-=--'~'-+---r-----/----+-- 1--._- - I ..,.

rY_..>.:(1:....0~)i-'6::..C~..,,5<'-=c"-'<:::l=_t__S"1.=..-;;;0_t_---"'6.=.0+_...::60=-=-t_40~'t_-""60-""·+--+----+-___1--- _ -- ---- I (0

Yb (1) 10 00 6 10 8 6 /0 0--_._--_.. --_.--.. _ .. - .. - .-.. -- ~

l.::zc::...r-->..:(l~O~) .....:/_'5l=..:O",.....:::t~O():....:o..t-/:....$::..0=_t--..::8=-0=+--=&:.::C,.....:.../OO=_t__'_/....:;O-'O~___1--___l-.-- .. .... p..>.

"* t-A-2-+~-(-,~-~~-))+--~-t---:-+---;-t---X-)(.+-o-. X-(-+-O-'-~-+-O--'-~ :: r:_:-,[,--l_::..<-~:~~~_·+·'=~-=-:--. -==:===·:-f==_-_--+e-_·~·_.- .....j_~·_-_
Bi (1)'" C (1 0) I
Ui (3) ; ~ ~ ~ : : ~ t-F-:-('--l-~O-'-)-+--........,c----+--........,---t---t--:--

:...:....::.~::.::...:.-+----if----+----i---+-- -~ +- --
Cu ll) /0 3 :5 3 /0 IS" &::J IMR (100) I I

Ga (l) ;to ?.S' I ~o 40 IS ;l.O;tS Si (1001 I --l,
Gem X xl x. x x X X.

~ ....... ~'''·~''·'''''~'.''1' ·"''''ClC"~,,,,,,,,, economIc interest 5 lloulJ be redetel1111nCC



..... :' •.,. .. : ....~... ...,c ........ ~. .

~ IJIA2. I esults in Itm. Jnless ot erwise stated. DetectIon. .I1ts In rackets
SAMPLE N:l. /0 ').9 30 31 '32- 33 3Ji /03S" SAMPLE NO. . \/0 I..q 30 '31 32 3'3 3¥ /03S'

AI Ba (200) 200 X X X. )<., X X A2 In (l0) X- X X x. X X X.

Be (1) .. )( I JI y )( x "* Pb (1) /$ /0 ~ /0 50 ~ )<.x
Ce (300) X X- X X X. X )l, Sb (30) X- X X ')(. X X. x
Co (5) 10 S X X X X :x Sn (1) X /'5'0 X .x )(. X_ X

Cr (20) Jfo 11-0 iIO Lt-O ~O 2.0 ~O Zn (29) X X X )( ~ X --- ~

La (sO) X X 'X. X X X ><. --
Mn (10) /~ ::to 2.0 :lO /.i.o X /0 A3 Au (3) --_._--
M> (3) X 60 X __>1 X X _____ .X _P__.c1.Q°l --.- ._-- --- - --- .._----- ...'--'- --_._. -- - ~-.

Nb (20) X ><. X X X X X Te (20)..
Ni (5) T1 (l)/5 IS"O X ,0 X X X ---,"
Sc (3) /0 ~ ~ X X X X -- -_.- ..

Sr (SO) /00 5"0 X X. X X X A4 Li (1) --- ._--"-

Ta (100) X X X X X X X Na (50) -
Th (100) X X X X X X X ._--- --._-

Ti (100) I, I·'. lOCO IS'OQ ~coq _!IOO 8.00 AS Cs (30) .--- - "_. - -- -- f-- -- -

V (10) ,2.00 1~0 30 40 4-0 .2.~ x K (5) ---1-----
W (SO) X x ><. x. X X X Rb (10) ..__ . ---
y (10) /fO ;2.C /0 /0 ....0 X ><. . -- ._-- W

Vb (1) 2. 2. / I I X- X
..,.

- ------ <:'0-
Zr (10) 100 ISO 80 80 60 40 80 -- -- --- f-- -- - - .

_. 0

A8 B ..m ..,.
1--- -- ( ~.::

A2 1M rO.1) C· 1 O' I O·;Z, O' I 0·). X. 0·/
As (SO) X. X X X X X- X A9 AI (100)

Bi (1) X. X X X X X Ca (l00)
. ,

X
ca (3) X. X X X X X X Fe (l00) - ---
Cu (1) ~ S"' S- f) S' 3 3 I~ (l00)

Ga (1' :z.~ 60 X 6 6 X X Si (l00)
Ge -- m )( .x ')c )( X ><. X
~~a11ts are seml-quantltatIve. Elements apparently present In concentratIons 0 economIc lnterest stlOula De redctcrnllncu

-



-~---I------II----j--------'--- ---

_ _ _ _ _ _ !II'! _ ~~I~RVWi..

JOB !'O 1097/81 Semi-quantitative. oectn5graoh~~sS~es ~2,"""4,A.,A~9 - ....\T~6_"* AIAl. ., Results in 'pI, mless otherwlse stated. IJetectlon .;.1~lt;.::,s-,i~n-r5;:.:.r.::;ac~k~·e.:;;ts;:"'_-r-_--r _

S/\MPLE NJ. 10'3~ i 37 38 39 /,La '1-1' 10'1-1.. SAMPLE' />.\J. I/o :?6 37 38 39 40 lfl,l/~'?:."* AI Ba (ZOO) ')( :x X.2.00 X X. X A2 In (10) I X >< X X X xl x.
Be (1) ·x Y )( 1 Y 'X' )( '* Pb (1) 2.. 100 80 /SO .:2.0 30'--;2.,-0

Ce (300) X ' X X x.. X X Xl Sb (30) )( X. X X X Xr- X

Co (5) X. 5.20 ~ '30 _~Q_. __~ Sn (l) X X X X X X ._~

Cr (20) X 80 80 __8Q Xi _~c:>O 10?_ Zn (29)_,-_ X 80 f--15.. ~Q.__ *9 ~o X

La (50) X 'X SO SO )<. '>o>c---Xf--i-----+---t----i"---t-----t----f--- _

MIl nO) 'X. 30 30 _ 80 - 100 80 A3 f-'A.:::u'---~(3:L+)--.~--+--_+--I--- __.

~b (3J X X __ :x. >5. .~ ----x. __ x _p __ (lQO). '- . _

Nb (20) X X x X x x :x !-'T:..;::e-->.(=..:;Z0:L.,}.+-_--+-_-f__+-_-+-_--+-- _
-. Ni (5) X 10 40 S'"o 80 :LS'"0 80 Tl (1)

~'-...1.::..Y_--+_--+---+_--+----I---- - - --

SC (3) X X 3 8 _-.>.<. __ x 3 ->-.------/-----1--+----+--- L
Sr (SO) x X X x !5:0 x X A4 Li (1) -.-.-~ .. _

Ta (100) X X X . ><- x x X Na (SO)
I-'--'='---'~'-+---+----+---+----+---~" ----

Th (100) X X. X X X X. X
I-'-'-=-=~_+_--'-~-~+-~~-~'f--=t--:..:.'f_~~-+---_+--+_-_+--+_-- ---- ..--
Ti (100) ~o 1500 !)--~__ .-!tCP logo Loc;o_ AS I--C:::::s,---,(..::.3~0)'_+_-_-+__--_t_.---

V (10) X Ao 60 100 40 60 100 I-'K.:...'-.>..:(!5:.;.;)-t---+---t---t---1---f----- I---

W (50) x x. X x x X x Rb (10)

Y (10) X /0 1,1-0 ~O 10 /0 ::to
I-'---'~_+_---''''+-~_+_---'---'=::-t-::..:::;-t----'---'=-t-~=-t--::e:..t-_+_--_+_--+---_+_--+_-- - - W
Yb (1) X I ..( 6 I I J ,..,.1-----+----+---+---- ---f----f------.. -- --

,.::Z:.:.r---l>.(:=..:10~)-t---.:60~4_-=-/~OO~--'80=_t__'/'-"OO=_+_-'='6'-"'a~~4-=o=+:..I-=O:.:::O:+__l_---~--_ ---f------ ~

r--t----+-'---+---+--+---t----t---t---t A8 .!...... P)- --------- --4-------1-------- -----±'­"* AZ, p.A".,·i!..-l(.:::.O.:..:l~)O~· -!.I-+---:,O~. ~:L~o~.-!::t~-=o=--. '-.'+----'x.~-~X+;",O~·~3_--1--__-+-__-1__+-__-+-__1__--+---- _~
As (SO) X X X. X X. X X A9 }-'-Al=---.>(.:::.1O:....:O-<-+)__I--_+-_-rl-_--II-_+-_~I__

r:;B=..i_~r:l~)-+--'XO+-_~x.*-_.c)('-I-__'X~_~X_*_-X~--=:x.~ r:Ca:.::.....>(.:::.10:....:0-L)+----1---+--'+---+---r 1_
Cd (3) X. X. _')(-,+_-,X-,+_-"X~__'X.-'-t-_-'->--!X :-:-F..:::.e~(..::.1::.:00,-,-)+-_-+__!-_--I-_--\__ +- L
Cu (1) 3 S' /0 10 3 /5 S' 1M>! (l00) - I --I ---
t=-~=_+-~-~-~t-~+_--=+---=-::+--:::_I '
pGa;;;;.-.-'(Jo.:;.llL.f---=X~-...lo8'4-......:./..:0:.r__....:;J.::::.n=+-...::.x.._'t_--"8='--_+_---::6:.; !--,S:.:.i...>C..::.l0::..;:0-'-+)__1---_+-_-+_---''-__1 I,:

:Ge m x oX ><. X .x .x x I !

-

",_,o.,+~ o.,.,o~,.... t'v ""esent In conccntratlons 0 economlC interest should be redetermined



- ­RATrn* AIA3-
' l" t ---'-esults in 1D!ld1l11css ot erwise stated, Detection ,.:nlts in brackets-_. -- ..-.

I/O#-3SAMPLE m. /01f3 4Jf IfS IJ-b 47 *8 /04-9 SAMPLE 00. 44 4~ 46 4-7 481/0Ji-C[

AI Ba (200) I. - ~ 600 /S'OO ROO 800
I • ....,... A2 In (10) x: X. X X :x xl ><

Be (1) 2.. ')( I I I I X '* Pb (1) ~
~;"'....:...

~CC 300 SOO 3rvv"', ISO

Ce (300) )<. )<. X )(. X X X Sb (30) X X X )( X ._-,-.X -- 1-
Co (5) /0 S ;2.0 ~S' 2.0 )<. X Sn 0) 80 :x oX I ><. X - Y-

Cr (20) 60 Iro IJ.C 'to ~o 40 40 Zn (29) 60 l::.t' j~;'~ .' . 40 X 0_ X )I..C--.__ ._- -

La (sO) :lOc::l X /00 :ACX) /(X) /00 X --
Mn flO) 2.~O /00 /S'o go 80 ;2.S"Q 40 A3 Au (3) _. -- f-- - -
~b (3) 10 X '3 __ )5: ___ .>.5, __.__3 -.._.._)- P (lQO) ., .--- - . --- .. _._- . _. --- -- --._ ....- - .. -
Nb (20) .20 X .20 ;to X X X Te (20) +_.--_.

, .
Ni (5) 80 60 60 60 .200 /~ (1)X. Tl ---- - .-
Sc [3) 8 X 8. .2.0 & B 6, - -- ---.
Sr (SO) X X )( X X X X A4 Li (1) --_. -_. - - - -

Ta ClOD) X X X X X X )( Na (SO)
---e---

" Th ClOD) X X X X X )( X -1----- - - . . -
Ti (100) I.... ,(,000 8 ~c:x::x:> 6000 400Q :2CCO AS Cs (30)--_. ~. .- - -- -- - .- - -- . - -- - . - .

V flO) 100 l,o 100 /~o __1:09 -LOQ 100 K (5)
f------ --

W (SO) X X X X X X ,. Rb (10)
1--- -- -- - - - ..

y (10) ~ 30 :5'"0 ao 60 Ifo ;1..0 W
--

~
Yb (1) 8 3 8 8 6 6 3 . . ----- --- - (0
Zr (10) 100 80 /00 /5"0 /00 /00 4-0 0

.. - ~....- . I·· - -
~

• AS B (31- .__ .~f----. ---
A2 1M (0.11 o· '3 0·6 O· I O' I 0·1+- o· I, .- ._---

'As (SO) X X X 'X )( x )( A9 Al (100)

Bi (1) x.. )(. x x. x x X Ca (100)

CD ' (3) X. _._.=40 t--'
X X. X. X X Fe (100)

1 r-----Cu (1) :2..5 #0 4-0 /5 10 /0 30 Mil [l00)

Ga m .:2.~ /0 30 30 30 ~~ 8 Si (1001 1
Ge m X X- X X X X X
Results are seml-cuantHatlve. Elementc; ,R,...,...,':l ...(3 .... t"'v .." ....jDC;I~.,..t ... ~. 1"(Y"'("I~C"'''''''''o;l1''',.y''C', 1"'1· 1~i'''I'"'I·r''''''I'··<''' :.~<'10~ .... ::.C' .... C'~ ... , 1 • ... ... ,....... ,.-l·"·I"I""r.,,'''nr'
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APPENDIX 2

Rock Samples from the Liena Aeromagnetic Anomaly

(4339/2)

Mineralogical Report Shell 23/80

by

Dr. A.W.G. Whittle

349045
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349047 112.. 0 /

25th Septeblber, 1980.

Dr. A.W.G. Whittle,
P.O. Box 102,
STANSBURV. S.A. 5582.

P.O. Box 860,
DEVONPORT. Tas. 7310.

Dear Allck,

Re: L1ena Magnetic Anomaly. Northern Tasmania.

I have sent a suite of 5 rock samples from the above ground magnetic
anomaly to Ian Pontifex for the preparation of thin and polished sections.

The samples appear to be olivine basalts (5201. 5205 and 5206)
associated with unusual mafic breccias (5202 and 5204).

We have outlined a sharp-peaked ground magnetic feature in the
vicinity of these samples and wish to explain the anomaly.

Magnetic susceptibilities measured on these and other specimens
are much lower than we would expect to cause the observed mangetlcs.

We suspect we may be dealing with a pipe-like feeder structure to
now eroded Tertiary basalts. Surrounding host rocks are Ordovician
11 mestones.

Please Identify the samples and comm..nt on the following:

1. Are the breccias of volcanic origin and do they contain significant
oxidized magnetite?

2. Are textures in the basalts indicative ofl shallow intrusive material or
extrusive flows?

3. Do the basalts contain significant oxidized magnetite?

4. Do these rocks have any kimberlite affinities?

I hope things are still going well for you over In Stansbury. I
would appreciate a small quantity of consistently sunny South Australian
weather If you have any to spare.

Regards,

R.G. WRIGHT
Supervising Geologist
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Samples 5201 - 5206. Tasmania.

The report was prepared from observations on the thin

and polished sections of rocks which were submitted by Mr

R.G. Wright.

The breccias were possibly formed by flow drag ~ong

the chilled contact zones of shallow intrusive porphyritic

olivine basalts. with country rock. This postulation is

based upon the abundance of devitrified vitric basalt (or

tach.ylite) within the breccias.

The magnetic susceptibilities in the three porphyritic

basalt samples is due to the presence of slightly martitised

titanomagnetite amongst the principal accessory ilmenite.

The basalts are highly unsaturated; but of low potash

content since they contain no mica. There is therefore. no

affinity with kimberlite.

* * .. *

Flow-structured olivine basalt.

The basalt has a simple composition; and it is a

very undersaturated species. The principal components are

roughly parallel-oriented labradorite; and olivine, which

exists as small phenocrysts, and as finer interstitial material

amongst the plagioclase.

Pyroxenes are not present. About 7% evenly dispersed

ilmenite. several %titano-magnetite, and traces of fine pyrite

are complexed with the fine grained interstitial olivine. The

titanomagnetite induces the magnetic susceptibility.

II
II
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A small proportion of the olivine is either serpen­

tinised, or altered to iddingsite.

5202 Decomposed basaltic volcanic breccia.

The assemblage of non-size-classified fragmentary

material includes a major proportion of completely de~omposed

basic volcanic rock, some 7% highly angular quartz, minor

calcite, olivine and pyroxene. There are no opaque mineral

components.

The fragments of volcanic material appear to have

been fram both tachylite and vesicular basalts; some of which

had flow structure. Sparse olivine and pyroxene are preserved

in some fragments; but most fragments now consist of limonite­

stained microcrystalline montmorillonite and serpentinous

minerals. In the fragments the pseudomorphs of olivine are

clearly visible.

The fragmentary quartz is irregularly dispersed as

single individuals. The quartz was either vein material, or

was present as vesicle fillings in the volcanics.

~ Devitrified vitric breccia.

This assemblage of volcanic fragments is less altered

than is the case with 5202. The fragments are highly angular;

and they range in size from 01. -4.0 mm.

•
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All of the fragments are from devitrified vitric

basalt; prob~bly tachylite which formed at the contacts of

the basalt with the country rock. Rapid chilling occurred;

a few small vesicles were formed; and most fragments contain

minute 0.1 mm crystals of olivine, sparse fine pyrit~-and

pyroxene. Calcite or quartz is present in some of the vesicles.

There are in the fragments, no opaque mineral compon­

ents, other than sparse fine pyrite.

~ Serpentinised porphyritic olivine basalt.

This basalt has much the same composition as 5201;

but there are slight differences. It is more distinctly

porphyritic" since it contains a few olivines and plagioclase

of several mm size, as well as occasional clusters of pyroxenes.

The main components are plagioclase and olivine. The

finest olivine coexists with 7% ilmenite, 1 - 2% weakly

martitised titano-magnetite, 0.2% pyrite and a trace of fine

chalcopyrite. These minerals, together with 5% brown isotropic

silicate glass, constitute the mesostasis amongst the randomly­

oriented plagioclase and coarser olivine grains.

More extensive serpentinisation was incident in this

rock. In addition, despite the presence of larger phenocrysts

than in 5201, this basalt underwent a late stage of rapid

chilling. This was the cause of the formation of silicate

glass in the fine grained mesostasis.

A small magnetic susceptibility can be expected be­

cause of the content of titano-magnetite.
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Porphyritic olivine basalt.

The general similarity with 5201 and 5205 is

apparent from the thin section. In this rock, proportions

of both the labradorite and olivine are phenocrysts of 1 - 3 mm

size.

The bulk of the smaller labradorite crystals, and

the very fine olivine, constitute with 7% ilmenite, 2 - 3%

titanomagnetite, and minor fine sulphides, the groundmass of

the basalt. There are sparse orthopyroxene crystals.

Incipient alteration of the olivine to either ser­

pentine or to iddingsite, is evident from the section•

.If-tv. f .6:C#"-.
A.W.G. WHITTLE
24th October 1980.
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APPENDIX 3

Petrological Report eMS 82/5/16

Wattle Valley Grid - Surface Rock Samples

Petrological Report eMS 82/12/26

Two core Samples from Dril1ho1e WV 2

349052



YOUR REFERENCE: Sample Despatch
No. 4129/MZOI/WDS/134

DATE RECEIVED: 11 t h May. 1982

SAMPLE NOS.: 5688 - 5691 W,en.,. '-E'" \l A4.'" EO>' fJll:il II
SUBMITTED BY: W.O. Smyth .5 IJ 11 '-/'llE: RDt4l II

WORK REQUESTED: Petrology -S/\nPJ,. £-C"
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Central Mineralogical Services

Mr. W.O. Smyth
Exploration Geologist
The Shell Co. of Aust. Ltd.
Metals Division
P.O. Box 860
oEVONPORT 1 TAS. 7310

REPORT CMS 82/5/16

H.W. Fande

349053

:u ....'.h a•••
......... SA '067
T.1.phoiA 42 "5'

28th May. 1982

• Sc.
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REPORT CMS 82/5/16

Four rock samples from the Gordon Limestone were submitted for petrological

examination. Since .the four rocks are essentially slmllar,brlef tabulated

descriptions were prepared. These Incorporate data from carbonate-staining

tests and microscopic (stereobinocular, petrological) examination of

representative thin-sections and offcuts, and include interpretatlve~comrnents:

All four rocks can be classified as Incipiently syngenetic-pyritic limestones.

Fabrics range from massive-laminated to intraformationally brecciated.

Dolomitisation is variably developed, predates incipient regional metamorphic

recrystallization, and also predates localised calcite veining and vug-filling.

These limestones are variably carbonaceous and more or less typical of the

Gordon Limestone. There are no indications of base metal mineralisation.

D. Cowan, B. Sc.
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CL.~~ification ~ I'"nrir •
Cen'tral Mineralogical Services

- ition 'i ..~

38 Dolomitic Limestone Breccia. Clasts, inter- Soft-pebble conglomer- Traces authigenic Intrarormationally brecciated,finel

•5 •
spersed bands of microcrystalline to semi- ate-like with mildly quartz (in matrix). laminated, carbonaceous, weakly

130) porcellanous, weakly carbonaceous 1imestone corrosive cement. Minor traces ultrarine ross 11 irerous 1imestone; partly
with extensively dolomitised sparry calcite Minor late calcite "syngenetic" pyrite. doloml t !sed, subsequently weakly
cement minor stylol ites. veins. Mi Idlv ,stressed. calcite-veined

89 Dolomitic Limestone "Breccia". Microcrystallin ~ Microlaminated Traces,quartz (silty, Extensively diagenetically dolomite
to semi-porcellanous, weakly carbonaceous limestone with ptyg- detrital), minor veined/partly dolomitlsed, micro-
I imestone wi th irregular veins, impregnations matic dolomite veins, traces ultrafine laminated, carbonaceous, weakly
of fine. sparry dolomite with thin selvedges incipiently sheared. "syngenetic" pyrite. pyritIc limestone s im. 5688, but
calcite. relativelv massive.

)0 Impure Limestone. Microcrystall ine to semi- Massive to weakly Minor traces ultrafine Relativelymassive, relatively
porcellanous calcite, weakly pervasively laminated, mildly pyrite. weakly laminated impure micro-
carbonaceous. Minor «5-10 %) silt-sized slumped, with inc ipi.en crystalline limestone. Very In-
detrital quartz. Minor localised discordant slaty cipiently dolomltlsed In cOmparison
dolomitisation. cleavage. to 5688, 5689.

91 Limestone. Microcrystal! ine to semi- Banded to micro- Traces recrystallized Unusually vuggy limestone. General

.5.
porcellanous calcite with pervasive fine- laminated, massive to "syngenetic" pyrite; features suggestive or algal

133)
scale semi-lustre-mottled calcite cavity silty fine sandy minor traces blocohstructlon. but lacks the
fill ings. clastic ("calc- ' carbonaceous matter. intricate banding or stromatolitic

aren Itic"'), Stressed. tvoes. Undolomltised.
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REPORT CMS 82/12/26

Central Mineralogical Services

7th January, 1983

J, I.ul.h ••••
........... 5..... 5067T.I.,..,.. _.t56n

,~.
H.W. Fander, M. Sc.

W.O. Smyth

17th December, 1982

Petrology

Samp Ie Despatch-
No. 4309/MZOI/WDS/163

920, 921

WORK REQUESTED:

YOUR REFERENCE:

SUBMITTED BY:

DATE RECEIVED:

SAMPLE NOS.:

Mr. W.O. Smyth
Exploration Geologist
The Shell Co. of Aust. Ltd.
Metals Division
P.O. Box 860
DEVONPORT / TAS. 7310-
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~ .£NTRAL MINERALOGICAL SERVICES PTY. LTD. Date _7.;..t_h_J_a_n_u_a_r.;..y.;..,_I..:.9_B..:.3__

b. Microscopic:
920 (T.S. 44B92)' Calcite stain test positive.

This is a carbonaceous limestone with minor sphalerite, possibly of syngenetic

~. origin; the rock Is ~uite strongly folded and partly recrystallized, which may

have occurred before lithification •

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

H.W. Fander, M. Sc •

IDENTIFICATION

920 \,)1/ ~ 5\c'5 "

Carbonaceous Limestone.
with Sphalerl te,

.

-
SEcnON No. 44892

Sphalerite occurs as pale crystals in chalcedonic layers in the massive calcite;

it is fractured and is believed to pre-date the pre-lithification movements,'

thus suggesting a syngenetic origin. A Mississippi-Valley style of

mineralisation may be involved.

The rock consists partly of massive crystalline calcite with embedded chalcedonic

annular (or -atol I-shaped) bodies of organic origin,possibly corals. This passes

into a calcitic mud with embedded dolomite rhombs and carbonaceous matter,

and the contact between the two is marked by a chalcedony layer and fibrous

calcite, with thin carbonaceous films. The calcitic ~ud is' finely bedded •. The

two rock types are i nterm ing Ied in pIaces, 'due to pre-consoli dat ion movement

and brecciation.

DESCRIPTION

a. Hand Specimen:

Relerence SamD Ie Despatch No.
Sample No.-c9~2~0_--'- ~_'_--= _
Nature of Sample:_......!<D"'".~D:...•....!<.Co=re~ _

(

Job No,_--=C.:..:M"-S...:B""2:L/--'I.=.2""/2:::6:.-__Dale Received: 17. 12. 19B2
4309/MZOI/WOS/163
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~";)~NTRAL MINERALOGICAL SERVICES PlY. LTD. Da~ 7th January, 1983

~.W •. Fander, M. Sc.

(

Part of the rock consists of very fine calcite mud with silt-sized clastic quartz

grains; this is finely bedded or laminated. It makes a sharp contact with a

calcareous dolostone composed of small dolomite .rhombs in a carbonaceous,

calcitic fine cement. At the contact, there is a thin zone of rock laced with

numerous carbonaceous veinlets, and a selvedge of fibrous calcite. The contact

itself clearly represents a fold, and is repeated in a layer of carbonaceous

material and streaks of calcitic mud embedded in.the dolostone. The textural

and structural relationships of the two rock types indicate that folding

occurred prior to lithification. No fossils were detected,

b. Microscopic::
~ (T,S, 44893) Calcite stain test positive,

This Is a carbonaceous, dolomitic limestone which shows

C"' folding; it resembles 920 In many features, but is not

massive calcite (with fossils) is absent,

pre- consolidation

mineralised, and the

IDENTIFICATION

921 IJlf2 ",5 "

Carbonaceous

'Dolomitic Limestone
.a .. ,
'..

Date Received: 17, 12, 1982
No, 4309/MZOI/WDS/163

SECTION No, 44893DESCRIPTION

a, Hand Specimen:

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS 82/12/26

Reference Samp Ie Despatch

Sample No._-=-92_1 ~ _
Nature 01 Sample: D_,_D_,_C_o_r_e _

••••••
I

••••••'.
••••
I
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APPENDIX 4

Drill Log Sheets for PDH WV 1 & PDH!DDH WV 2

349059



- - - - - - - ~. S:::-Com= of Au" .. li. - - - - - - - ~-1m It'd

MnALS DIVISION 19

DRILL LOG SHEET 34.90GO

Hole No
.

• WV J
PROJECT' MOINA .•

•• 0 ........................... COLLAR CO-ORDINATES' ODE SON
•••• •• 0 ....................................................... .. ...............................

LOCATION CODE' •_. M?;.9.1•••••• COLLAR R.L•• ..... '" ......................
DATE STARTED 22-11-82 HOLE SiZE FRO'" to TOTAL CORE STORAGE

LOCATION' WATTLE VALLEY GRID................................................
DATE FINISHED 22-11 -82 NON CORE 0 0 50.. NO OF "U.V5

MAP/PHOTO REFERENCE· ••••••?C!L~~~................ ,.
TOTAL DEPTH 50.. SAMPLE StORAGE

HOLE SURVEY DATA lOGGED BY D. SIMPSON CORE ASSAY UB.

CONTRACTOR
OYERLANO

INSTRUMENT I ORILLING co.
~t.rtPTH

ASSA"
INSTRUMENT ACID ETCH

REMARKS SCOUT
REPORTS

INCL. AZ. INCL. AZ. •••
COLLAR 90· .

DRill CREW CASING M'N. a PET. LAB.

MIN. I PET.

CASING REPORTS
LEFT

GRAPHIC/ LETTER SYMBOL LOGGING KEV

IT] IT] IT]
IT] IT] IT]

---

IT] IT] -
h-- STRUCTURE I ALTERAtiON COOE

• B!DDING 0 OXIDATION

IT] IT] J JOINiJNG
C ClEAVAGE

• FOllAiION

IIT] CD
III S~EAFI'NG

• QUA"',TZ VEINS I

i
DRILLING SUMMARY' From 0-4m probably contaminated ( high NI, Col however high Pb, Zn values occur throughout the sect ioll",-- I

I
- I

I
. ~

I
. _..-

I
- --- ..

I_.- . . -~--
.

._~- ~



--~HOLE NO' '¥I.V I 61o---~HE""P"_"U_LI"__M~DI__N _

DRILL LOG - SAMPLING RECORD------ECl>ROJ :

Inttt"1 C,,, • SMJll. "'...- hul" I Estiutn CI)l", Angles .,
T, I.! Ree'd1'· ... ... ,. .S o.W'l,tiOllr,..

S' • Col, C, " "
., Co Cd .... Cr

".. .. :;: :.:= ...'. ',- .. •••• . ..'OM --; .......... J-.M ". ~. .0

,- • ....., · · · · · · · .;;;;- ~ · · · · · · · ., O. oa. · · · · · · · ·· · · · · ..
--;L: • • • [ ... ~.

--,;;;: · · ·' ...... • i ... ... I' • •.~ · · ·· . -· · · ·· · · ·-;;;-;;;;- ..- ~- .~I-~
I' ., ..~ "

· · · ·---;;;;;;;- " .. .., • · · ·• • · · · ••
~. '.. ., •• ~ --; · · · -,-

.'~- ,,,'...~ · " .... on ., • ,~ . • •· ·>,.
"0 ~-

., • --; · ·7-;;:- .. ~-
.. ~' ..:;::;- "-.. OK --;,,; .. < ... . · · ·· · ·......- I' ., •• · · · ·-,.:.. · · ·

--!:::"

S"~,t " )~~..



- - - - - - - - - - -- - - - - - - - - -- -(I.,
The Shell Company of Australia limited 6l

METALS DIVISION 34906 2 ~-(

DRILL LOG SHEET

Hole No • WV 2
PROJECT. MOINA • ........................... COLLAR CO-ORDINATES • 4DOW 175 S.....................................• ........................
LOCATION CODE' MZ 01 COLLAR R.L••.•.............. .............•..•.....

LOCATION' ••••~~T~~~.. .x~~~.~.~ ..~~~~....... DATE STARTED 23-11-92 HOLE SIZE FROM TO TOTAL CORE ITORAO!

DAn FINISHED 25-11 '82 NON CORE 4" 0 37'20 37'20 NO OF TRAYI

MAp/PHOTO REFERENCE • .... ..... ......... ... .... .. .. .....
TOTAL DEPTH 9'. SAMPLE IlOR"'OE

HOLE SURVEY DATA LOGGED 8Y D.S'MPSON CORE NQ 37·20 91-0 53·80 ASSAY' us.W.D. SMYTH

··INSTRUMENT I
CONTRACTOR OVERLAND, DRILLING 00. ASSAV

DEPTH INSTRUMENt ACID ETCH
REMARKS SCOUT REPORTS

INCL. 'z. INCl. .Z. RIG

COLLAR 90· .

DRILL CREW CASING MIN.• PET. LAB.

JUN.I PET.

CASING (P) REPORTS
LEFT 4 0 2'5 2·5

GRAPHIC/ LETTER SYMBOL LOGGING KEY

IT] rn rnrn rn rn
_.... rn rn STRUCTURE I ALTERATION CODE

I BEDDING o OXIDATION

OJ rn J JOINTING
C CLEAVAGE
F FOLIATION

rn rn sh SHEARING
q QUAFITZ VEINS

DRILLING SUMMARY' Lost circulation at 37·20m, water at 36·0m. Hole abandDned at gl·Om with barrel and inner tube
jammed by . latching dog at bottom of hole. Water stationary at 17·50m.



- -­HOLENO'~06'~
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DIAMOND DRILL LOG - SAMPLING RECORD------'RDJECT:

,"'..., C... , $a-plt COIlClOS Au.." '.I; [sHutn Core anglu .S
'1, .S Dtw-I,tl..F'M r. (.) he'd R. ... ..,

S. , C"" Cu Pb ,. M; Co Cd ... C.

--.= --;: ,

• .. -;-;- :;- -;; ~..-
-;-;.-;: , . · ·-::: :;- · · c · . ;:;;;:
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D/MZ 01/121 Liena South Soil Sampling Cu, Ph, Zn & Bi 1:2 500

D/MZ 01/122 Liena South Soil Sampling Sn, W 1:2 500

D/MZ 01/108 " Liena Area Stream Sediment & Rock Chip Sampling 1:20 000

"
D/MZ 01/123 J Liena Aera Stream Sediment Sample Assay Results 1: 20 000

Cu, Ph, Zn, Ba

D/MZ 01/124 Liena Area Stream Sediment Sample Assay Results 1:20 000
Sn, W

D/MZ 01/127 .. Liena Area Rock Chip Assay Results Cu, Ph, Zn, Ba 1:20 000

D/MZ 01/253 Wattle Valley Grid - Soil Geochemistry Cu, Ph,
Zn, Ni & Mn

349064

.,
'~~~1.

Plan No. Title-
D/MZ 01/208" Cadastral Sheet 4339 - Geology

D/MZ 01/1054 /' Moina-Housetop Tasmania - Residual Magnetic
Contours - Sheet 20/4339

,
D/MZ 01/1055' Moina-Housetop Tasmania - Residual Magnetic

Contours - Sheet 20/4339

D/MZ 01/14L. Liena South 4339/1 - Geology

D/MZ 01/125 ! Lien, South Line 2000N - Magnetic Profile
\ I

D/MZ 01/126 Liena South Line!... 1400E .& 1600E - Magnetic
Profiles "".,

D/MZ 01/128 i Liena Area Rock Chip Assay Results Sn, W

D/MZ 01/104 I" Liena Anomaly (4,339/2) - Geology

D/MZ 01/085 ''; Liena Anomaly (4339/2) - Line 2000N - Geology
VLF & Magnetics

D/MZ 01/086 'v Liena Anomaly 4339/2 - Line 1400E - Geology
VLF & Magnetics

D/MZ 01/088 Liena Anomaly 4339/2 - Soil & Rock Chip
Sampling Sn, W

D/MZ 01/090 Liena Anomaly 4339/2 - Soil & Rock Chip
Samp ling Cu, Ph" Zn, Ba

D/MZ 01/228 Wattle Valley Grid - Geology

D/MZ 01/265 y' Wattle Valley - Lead Geochem. Contours

. G. E.O. ~,:;.' .

._ RO~~3~r~r

E& IL

Scale--
1:20 000

1:20 000

1:20 000

1:2 500

1:2 500

1:2 500

1:2() 000

1:2 500

1:2 500

1:2 500

1:2 500

1:2 500

1:2 500

1: 2 500

1:2 500



Plan No. Title Scale

",r'"

h2 500-

1:2 500

, 1:2 500

-1:2500.

-;,§

Wattle Valley Gdid -Ground Magnetics -','

Wattle Valley Grid - V.L.F.
, (

~Iattle valley Grid~ Line"40OtnW - -Profiles

Wattle Val~ey- ~P,"

',' .. '--'

349065

D/MZ 01/266

D/MZ 01/211

D/MZ 01/214

D/MZ 01/307

D/MZ 01/221 Wattle Valley Grid - Soil Geochemistry - Cd 1:2 500

D/M2 01/222 Wattle Valley Grid - Soil Geochemistry - -~ Fe 1:2 500

D/tAZ 01/240' Wattle Valley Grid- Line 00mE - 'Profiles 1:2_~500
L { : ,:, ,~'Y j ':, (,.:',4)}-;,

tl/Mz 01/264 Wattle Valley Gravity '~,">~t ;~ "O,,;!; h,2 500
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Pb '_-_0

Ni Pb Zn Cu Pb Ni ZnCu

6 16 32 42 8 14 34 46
6 10 ~ c:()

6 10 34 60
8 12 34 55 8 16 36 65
6 12 32 65

8 16 24 1.8
8 16 c:() 140

6 14 44 120
6 12 34 95

6 16 55 260
6 20 OCJ 460

6 18 75 360
8 18 80 360

6 14 42 120
6 16 65 190

8 10 20 IDS
12 18 c:() 210

5010 8 16 80 8 10 14PDH WV2
6 6 38 200

6 12 44 190
6 12 42 200 4 8 36 180
8 10 42 260

6 8 42 2006 10 195 940 4 ~ ~'s ~4 8 70 420 6
6 10 32 110

6 10 16 ~

6 10 12 28-Q

10 8 80 600~
6 6 70 250--R

6 4 16 70

6 8 12 38


	Cover
	Contents
	Summary
	Location Map
	Appendix
	Drill Logs



