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INTRODUCTION

The Beulah Licence covers Mount Read Volcanics near Sheffileld in
northern Tasmania (Figure 1). Aberfoyle”s primary exploration
target at Beulah is volcanogenic massive sulphide. Previous

exploration 1s summarised in figure 2.

Exploration in 1987/88 comprised :

1. a UTEM survey over the Anomaly 1 area.

2. Petrographic and geochemical characterisation of a suite of

Beulah rocks.

3. A lead isotope study of high lead areas in the Beulah basalt -

andesite and of barite occurrences adjacent tc the Beulah

Licence.

SUMMARY OF RESULTS

1. No prospective UTEM conductors in the geochemical Anomaly 1

(Sharman”s grid) area.

2. The Beulah volecanics are calc—alkaline Mount Read Volcanics.

No rocks had early Cambrian tholeiitic characteristics.
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3. Lead isotopes suggest the the Beulah barite and the Paradise
barite are vein type but not Devonian granite related. High
lead in Beulah andesite has a Cambrian Mt. Read volcanogenic
massive sulphide signature.

4. A zone of high Zn in Beulah basalt - andesite was found.

5. Poasible Hellyer type hangingwall alteration at Beulah barite
projects onto the Beulah Licence.

6. Samples at “"Anowmaly 1" in the Beulah basalt and near Star of
the West in Minnow Keratophyre to the south did not contain
gold levels above detection limit.

RECOMMENDATIONS

1. The licence should be renewed.

2. A soll sampling programme should be conducted on the
alteration trend from the Beulah barite onto the Beulah
Licence.

3. Alteration in CRA holes to the south should be examined and

compared with surface samples.
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4, All the Cambrian rocks on the Licence should be mapped.

5. The rock chip sampling programme started this year should be

expanded.

6. UTEM should be conducted over any targets generated from the

above.
GEOLOGY

Regional descriptions of the geology are included in Aberfoyle's
1987 Annual Report. Aberfoyle’s 1987/88 programme aimed to compare
the Beulah volcanics with Cambrian volcanlcs elsewhere.
Petrographic descriptions by Dr. A. Crawford and Mr. D. Cowan are
included as Appendices II and ITI. Grid co—ordinates and field
sample descriptions are attached as Appendix I. Sample locations

are plotted on Figure 4 in a pocket at the back of this report.

It is concluded by the author (DJJ) that the lavas and lava
breccias at Beulah are similar to the Que—Hellyer andesites.
Petrographically the simjilaricies include the abundance of perlitic
glass in many of the lavas, abundant albite phenocrysts, pyroxene
phenocrysts, the Inclusion of dacitic units and rock fragments in

the volcanic pille and the occurrence of a polymict component in the
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lavas. Metamorphic minerals include epidote prehnite and
pumpellyite, but grades are not high enough to develop amphibole.
These prehnite pumpellyite facies grades are similar to those in
the Que Hellyer volcanics and contrast with the higher grade

Western Sequence rocks of the Queenstown area.

The Beulah lavas are petrographically distinct from the Crimson
Creek type lavas such as those ascribed to the Motton Spilite north

west of Beulah.

No systematic field mapping was carried out in this year's
programme, however the gradational contact between the Beulah
formation and the Gog Range Greywacke is apparent by intercalation
and mixing both onm a macroscale and microscopically. This occurs
in the area north and south east of the Beulah barite

occurrence where a soil sampling programme is planned.

GEOCHEMISTRY

1. Primary Characteristics

Beulah rocks were analysed for a suite of elements and these

are tabulated in Appendix IV.
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Immobile Elements

Ternary plots of the immobile elements Ti, Zr and Y are

presented ag figures 4 to 6 where they are compared with Cambrian

volecanics elsewhere in Tasmania. Clearly the Beulah volcanics
are calc~alkaline and fall within the field for the Mount Read
Volcanics as reported by McClenghan and Corbett (1986) (Figure
4). They also cluster Iin the field for footwall andesites and
hangingwall andesite-basalts at Hellyer (Jack unpublished
data) (Figure 5). This accords with thelr petrographic
similarity with footwall andesites. They are clearly neither
ocean floor nor within plate lavas, (Flgure 6) and are very

different to Crimson Creek related Cambrian lavas.

Other Characteristics

Other characteristics similar to the Que-~Hellyer volcanics are
the high Ky0 levels (up to >4% KZO)’ and MgO levels similar to

the Hellyer footwall andesite.

Mineralisation

Lead Isotopes

A report by G. Carr of Sirotope is included as Appendix V.
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Figure 7a shows a clustering of the Beulah barite and Beulah

p208/py204 o pp206 /5,204

basalt samples on a P plot.

Figure 7b compares the results at Beulah with those reported in
Gulson, Large and Porritt 1987. While the lead in the Beulah
lavas plots close to that at Rosebery and is interpreted to be
volcanogenic Rosebery type, the samples at the Beulah barite
occurrence can be Interpreted as Cambrian veln type. It is
significant that none of the samples piot in the Devonian

granite related fields. This "older” less radiogenic lead at

Beulah is considered to be a positive feature.

Anomaly 1 area

The high lead values obtained in the Anomaly 1 area were
repeated. A suite of samples from the Anomaly 1 area, many
with associated haematite and manganese were analysed for

gold. No gold values were reported.

Bend in road area

An assay of 750 ppm Zn, from north of the Beulah barite
occurrence, along the trend of hangingwall alteration
interpreted in CRA"s drilling requires further investigationm.
Sericite and chlorite alteration are described in this rock,
(sample no. 334714). The possibility that the elevated Zn may
be due to adsorption by manganese will be tested by

correlating Zn and Mn values in a suite of samples.
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Beulah Barite

This 1s outside the licence area but was sampled for lead
isotope analysis. A maximum of 2,.68%2 Pb and 153 ppm Ag
occurred in massive white barite. Other barite contained
negligable Pb and Ag. Gossan adjacent to the barite contailned

variable Pb (20 ppm and 245 ppm). No Au was reported.

Paradise Barite

Also outside the licence, the old trench over this occurrence
was located and sampled. The assays were anomalous in copper
(up to 610 ppm Cu) and contained low overall Pb and Zn. The

rhyolite host and quartz iron oxide gossan were submitted for

lead isotope analysis.

Stonebridge Gossan

Also just outside the licence area, maximum assays of 2.17%
Pb, 42 ppm Ag, 950 ppm Cu and 850 ppm Zn were obtained. The
metal ratios suggest a different style of mineralisation to

that at the nearby Paradise barite.

Star of the West (old gold prospect)

No gold values were reported from samples taken in the ~80

metre long "Star of the East™ adit.
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GEOPHYSICS written and interpreted by Jovan Silie

Geochemical Anomaly 1 (Sharman”s Grid) UTEM Survey

Considering that the strike orientation of any possible
mineralisation at depth was not precisely known, two grids at right

angles to each other were surveyed (Figure 8).

The collected data is generally of a good quality, despite the fact

that numerous fences and some power lines are present in the area.

Although some surficial and lithological conductors are evident in
the data, as are responses due to some fences, no response that can
be attributed to an accumulation of massive sulphides at depth can

be interpreted (see UTEM data, Appendix VI).

CONCLUSTONS

- A volcancgenic hydrothermal system operated at Beulah where

characteristic Mount Read Volcanles are confirmed to occur.

- The possibility that the Cambrian volcanies at Beulah are
tholeiitic Crimson Creek type lavas or that all the
mineralisation in the area 13 related to Devonian granite

intrusions has been discounted.
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- The licence has been under explored and needs further funding

to be evaluated.
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22.
Beulah
Sample No. Location Co-ordinates Description
1:25,000 sheet
271701 Beulah Barite base of GOG 5070 0862  Gossan next to
(Geochemiatry) hill along strike from massive barite.
shaft.
271702 Beulah Barite side cut GOG 5064 0866 Gossan rimming
(Geochemistry) just north and up hill Ba vein.
from shaft. Haematite rich.
271703 Beulah Barite - same GOG 5064 0866 Gossan rimming
{(Geochemistry) Ba vein rim as 271702. Ba vein. Blue
actinolite
fibres.
271704 Beulah Barite adjacent GOG 5070 0862 Massive coarse
(Geochemistry) to 271701. barite.
271705a Beulah Barite top of GOG 5077 0880 Haematitic
{Geochemistry) hill. greywacke.
271705b Beulah Barite GOG 5077 0880 Haematitic
(Thin section) as for 271705a greywacke.,
271706a Beulah Barite GOG 5056 0884 Haematitic
(Thin section) float at top of hill. altered
greywacke.
271707a Tertiary Basalt GOG 398 142 Basalt
{(Thin section) Beulah
271707b Tertiary Basalt GOG 398 142 Basalt
(Geochemistry) Beulah - as for 271707a
271708a Beulah Barite GOG 5070 0862 Coarse Mica
{Geochemistry) adjacent to
barite.
271708b Beulah Barite GOG 5070 0862 Massive Barite.
(Geochemistry)
271708¢c Beulah Barite GOG 5070 0862 Coarse Mica

(Thin section)

271709a
(Geochemistry)

Beulah Basalt

SHEF 4999 1082

ad jacent to
barite.

Basalt




23.
Sample No. Location Ca-ordinates Description
1:25,000 sheet
271709b Beulah Basalt SHEF 4999 1082 Basalt
(Thin section)
271710a Beulah Basalt SHEF 498 114 Basalt
(Geochemistry) (eastern). Pb
anomalous area.
271710b Beulah Basalt SHEF 498 114 Basalt
(Thin section)
271711a Beulah Basalt SHEF 498 114 Basalt
{Thin section)
271711b Beulah Basalt SHEF 498 114 Basalt
(Geochemistry) JRS sample
271712 Beulah Barite GOG 507 086 Greywacke
{Geochemistry)
271713a Beulah Barite GOG 507 086 Greywacke
(Geochemistry)
271713b Beulah Barite GOG 507 086 Greywacke

(Thin section)
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Sample No.

334714GP
334715GP
334716FG

334717PC

334718GP

334719GP

33472026

3347216
3347226
:) 3347236
3347246
3347256

334726G

3347276

3347286

Co—ordinates

786024

24.

Location

1:25,000 sheet

BEULAB
Description
Beulah Basalt SHEF 5036
altered
Beulah Basalt SHEF 4935
unaltered.
Beulah Basalt SHEF4935

(least altered)

Beulah Basalt SHEF4958
{trace pyrrhotite)

Beulah Basalt SHEF 4942

Beulah Basalt SHEF 4950
Minnow keratophyre 4580
Quartz and feldspar SHEF.
porphyritic acid

volcanic.

Weathered Minnow 4580
Keratophyre SHEF .
Red Mn rich SHEF 4957
weathered B

Red Mn rich SHEF4952
weathered B

Red Mn rtich SHEF4955
weathered B

Red Mn rich SHEF4959
weathered B

Red Mn rich SHEF4960
weathered B

Red Mo rich B SHEF 4958
Red Mn rich B SHEF 4940

veinlets of
specular haematite.

1025

1090

1090

1145

1169

1106

0885

0886

1146

1146

1146

1146

1140

1139

1138

Quterop on sharp corner
on side of road.

Outerop at head of
Pb anomalous creek.

ditto

Qutcrop just north of
Mn weathered outcrops
in wood just next to
fence.

between two altered
high Pb streams.

top of hill on 6300N.

near star of the west
“Kenzies Hill”

Ditto

High Pb area in Beulah
basalt. '

High Pb area in
Western Beulah Basalt.

Bigh Pb area in
Western Beulah Basalt.

High Pb area in
Western Beulah Basalt.

Abex )2400E
peg )6300N
next to fence.

High Pb area in
Western Beulah Basalt.

High Pb area in
Western Beulah Basalt.
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Sample No. Description Co-ordinates Location
1:25,000 sheet
334729G Mn rich B - SHEF4942 1137 High Pb area in
gossan - white Western Beulah Basalt.
mineral.
3347306 Mn rich B SHEF4955 1120 High Pb area in

Western Beulah Basalt.
Mn hill immediately
above (N) of dam.
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Beulah
Sample No. Description Co—ordinates Location
1:25,000 sheet
271748 Altered haematitic SHEF4951 1130
manganiferous Basalt
with white silica.
271749 PG Western Basalt. Red SHEF3830 1430
lava with green
pumpellyite/epidote?
pseudomorphs.
271750 PWR Western Basalt - - SHEF' 3830 1420
271751 PG Western Basalt. ~ SHEF 3978 1445
Basalt breccia. Large
angular fragments.
271752 G Western Basalt float SHEF3977 1420

271753 PG 1.

271754 PWR 2.

"Motton Spilite” 245 345
Fine-grained massive

Basalt. Minor sediment?
veinlets. Minor Py and

Cp.
"Motton Spilite” 245 345
Fine-gralned massive FORTH 1:100,000

Basalt. Minor sediment?
velnlets. Minor Py and
Cp.

FORTH 1:100,000

Gunns Plain
Road.

Gunns Plain
Road.
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l Paradise Baryte
Sample No. Description Co—ordinates Location
I 1:25,000 sheet
271755 Tabular and radiating SHEF 4220 1194 Paradise
l white barite crystals trench
80%. 20Z host rhyolite
i and gossan.
Jl 271756 Radiating barite SHEF 4220 119%4 Paradise
A crystals. Minor pyrite trench.
‘ ‘ & chalcopyrite. Abundant E face half
, I haematite including way down.
specular haematite.
Abundant later silica

I replacement.

271757 Gossan and haematite SHEF 4220 1194 Paradise
{specular) trench.
E face
bottom.

I 271758 Quartz 70% gossan 30% SHEF 4220 1194 Paradise
Abundant blade-like trench.
quartz crystals.

I 271759 Gossan. Some quartz SHEF 4220 1194 Paradise
blades. trench.

IV 271760 Quartz rich gossan SHEF 4220 1194 Paradise

trench.
I 271761 Quartz blades and SHEF 4220 1194 Paradise
- gossan. ' trench.
l 271762 Quartz plus haematite SHEF 4220 1194 Float next to
trench.
271763 Haematitic red gossan SHEF 4220 1194 Float next to
I trench.
271764 Green rhyolite SHEF 4220 1194 Paradise

l {intrusive?) with trench.
occasional Fu
pseudomorph.
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Beulah - Stonebridge, Star of the West
Sample No. Degcription Co-ordinates Location
1:25,000 sheet
271765 Gossan. Specular SHEF4256 1000 Stonebridge. Middle
haematite white of Dawsons Road near
gsilica. shed.
271766 Gossan. SHEF4256 1000 Stomebridge. Middle
of Dawsons Road near
shed.
271767 Gossan. Specular SHEF4256 1000 Stonebridge. Middle
haematite rich. of Dawsons Road near
shed.
271768 White bleached SHEF455 090 Star of the West -
acid porphyry. Kenzies Hill Adit.
Minor iron and
quartz velning.
271769 White bleached SHEF455 090 Star of the West -

acid porphyry.
Minor iromn and
quartz veining.

RKenzies Hil1ll Adit:.
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Samgle No.
271770

271771

271772 x

271773 x

271774

271775

271776

271777

271778

271779

Description

Unaltered acid
rock with large
5-7mm quartz

Co—ordinates

786029

29.

Location

G0G453092

phenoecrysts in light

brown rock. Minor

feldspar phenocrysts.

Altered minnow
Keratophyre

Red and orange
clay and
manganese altered
porphyry? White
mica.

Red and orange
¢clay and
manganese altared
porphyry? White
mica. o

Host porphyry -
altered.

Host porphyry -
altered.

Quartz and
gossanous 2cm wide
veinlet.

Gossanous veinlet

Green clay veinlet
(lem across)

ad jacent to coarse
quartz porphyry
intrusgive.

Coarser quartz
porphyry in Minnow
Keratophyre.

Adjacent to 271778.

G0G453092

GOG453092

GOG453092

GOG453092

GOGA53092

G0G453092

G0G453092

GOG453092

GOG453092

Adit. Star of the
East Kenzies Hill
Beulah.

Adit. Star of the
East Kenzies Hill
Beulah.

Adit. Star of the
East Kenzies Hill
Beulah.

rock pile at end of
adit.

Adit. Star of the
East Kenzies Hill
Beulah.

rock pile at end of
adit.

Adit. Star of the
East.
Adit. Star of the
East.
Adit. Star of the
East.

Star of the East.
Adit.

Star of the East.
Adit.

Star of the East.
Adit.
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271780

271781

271782

271783

X =

Veinlet gossanous
material plus some

host porphyry.

Veinlet gossanous
material plus zome
hoat porphyry.

Veinlet gossanous
material.

Veinlet gossanous
material.

>1/2 sample bag full.

-2

GOG453092

GOG453092

GOG453092

GOG453092

Sample 271770, 772, 775 also for petrology.

Star of the East.
Adit. North dipping
veinlet - west face.

Star of the East.
Adit. North dipping
veinlet = east face.

Star of the East.
Adit.

Star of the East.
Adit. South dipping
veinlat.
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APPENDIX I1

CMS Report 88/1/2, Petrographic report
on 8 samples from the Beulah Area

(mostly altered rocks)
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REPORT CMS 88/1/2 33.

Eight rock chip samples from the Beulah area near Sheffield (Tas.) were
received for petrological examination. Representative thin-sections were
examined in oblique incident and transmitted light, and are detailed in

the attached descriptions.

Summary

The bulk of this suite comprises altered, variably sheared and variably
weathered and ferruginised labile sedimentary rocks and altered basic
volcanics. These two groups ("greywackes" and Beulah Basalt) are conceivably
intercalated. Relatively fresh basalts carry conspicuous opaques. Sediments
are basic-volcanomict in part and may carry degraded primary hematite.

Both groups may exhibit phyllosilicate alteration, although basics also
include saussurite-uralite and epidote-prehnite-pumpellyite alteration

assemblages.

Sample 271707a represents a distinctive, relatively quite unaltered
olivine basalt with Tertiary characteristiecs and apparerntly unrelated

to the other basics in this suite.

Sample 271708c is similarly distinctive, representing a quartz-mica-
barite(-carbonate)-altered tuffaceous argillite with rhyolitic clastic
debris. Alteration in this rock may be broadly compared with that in
certain minor baritic acid volcanics, for example at Que River, but

is poorly diagnostic as to whether volcanohydrothermal or granitic in origin.

D. Cowan, B. Sc.
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271705b

271706a
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Petrological Descriptions

(T.5. 59545)

This may be categorised as a ferruginous clay rock representing
an altered, weathered and ferruginised labile turbiditic
lithoclastic sediment. It exhibits a relict framework of
degraded/ferruginised lithic clasts, poorly sorted in the sand
to grit range, with angular/subangular shapes modified by a
secondary dimensicnal orientation in response to mild

shearing effects and best examined in obligque incident light.

A rather prominent matrix (hence turbiditic) exhibits a weak
phyllitiec fabric. Clastic and particularly matrix components
are largely represented by fine-grainea phyllosilicate aggregates
which are indeterminate due to marked limonitic Fe-staining
partly derived from ultrafine hematite.

A few clasts are represented by random to incipiently

orientated sericite aggregates. These may include accessory
anhedral quartz and appear to represent selectively sericitised
felsic types. The majority of clasts exhibit oxidised and
leucoxenised fine accessory opagues and are interpreted

as basic volcanic-derived. Accessory clastic components include
silt- to fine sand-sized quartz grains and argillised-silicified
feldspar grains.

The major phyllosilicate phase in this rock was possibly
chlorite and may have been low-grade metamorphic in origin.
Finer detail is obscured by the marked ferruginisation.

(T.5. 59546)

This ferruginous tclay rock represents a weathered and
ferruginised low-grade metapelite and consists largely of
heavily iron-staimedf, fine-grained, phyllitic-microtextured
phyllaosilicate aggregates. Traces of orientated semi-sericitie
white mica are present, but the major phase was possibly
chloritiec. Accessories comprise thinly dispersed relict
detrital silt-sized quartz grains and oxidised/leucoxenised
opagues.

This rock exhibits alteration and veining features. Irregular

to lensoid zones and discordant veinlets of fine-grained,
rosette-textured, extensively degraded (illitised/ferruginised)
white mica are present. These are concentrated in the host rock,
but also appear in an irregular centimetric-scale mass of
stressed vein-type gquartz in marginal zones, where they appear
to represent intraclasts.
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Yein-quartz aggregates are pervaded by secondary intergranular
patches af microcolloform limonite and Mn-oxide, possibly after
carbonate in the absence of diagnostic pseudomorphs or boxworks.,
Minor manganiferous limonite pseudomorphs after fine-grained
pyrite (and ?arsenopyrite) are present.

Stress effects evidently post-date the phyllitic tectonic
fabric (host rock), which is locally mildly contorted and
semi-brecciated.

(T.5. 59547)
This sample represents an essentially fresh, weakly amygdaloidal
olivine basalt.

Frequent single to clustered phenocrysts (to 500 um)} and micro-
phenocrysts of olivine are enclosed in a basaltic-textured
groundmass of slightly felted labradorite microlaths with
interstitial olivine granules and minor pale brown augite.

A patchy montmorillonitic mesostasis is present. Minor
amygdales consist of poorly twinnmed albite or locally calcite.
Conspicuous accessory flaky ilmenite, supplemented by a little
magnetite, is present.

Apart from development of amygdales and the semi-pervasive
montmorillonite mesostasis, this roeck is unaltered. General
features are consistent with a2 Tertiary basalt.

(T.5. 59548)

This rock may be categorised as an altered tuffaceous argillite,
consisting essentially of a loose framework of psammitic
tuffaceous debris in a cherty argillitic matrix.

Clasts are dominated by quartz crystals and fragments,

with occasional classical embayed euhedra. Subordinate similarly
sized feldspar grains and poorly determinate lithic clasts.
These "labile" components are selectively replaced by

aggregates of fine to microgranular quartz and fine to semi-
sericitic muscovite with varying proporticns of barite.
Accessory clastic leucoxenic semi~-opagues are present,

The matrix is weakly banded and consists of semi-sericitic
white mica and microcrystalline quartz with pervasive fine
silt-sized clastic white mica flakes, supplemented by

thinly disseminated silt-sized quartz grains. In contrast to
the lithic clasts and feldspar grains, the matrix is unaltered,
although thin, irregular barite veinlets occur sporadically.
These veinlets are locally displaced by sporadic sericitic
folise reflecting incipient shearing effects.



. i ) %;)
“#  271709b

D

271711a

I % 271710b

786036

36.
Page 3 CMS 88/1/2

Accessory fine-grained carbonate, represented by limonitic
pseudomorphs, accompanies the replacive sericite-mica-barite
aggregates. There is no positive evidence of (oxidised) sulphide.

(T.S. 59549)
This sample represents an altered basaltic amvadaloidal lava.

Major constituents comprise altered plagioclase and subordinate
altered pyroxene laths in a pervasively ultrafinely hematitic
subvitric groundmass. Plagioclase is represented by
pseudomorphous aggregates of microcrystalline cloudy epidote
and sericite ("saussurite') and pyroxene by relatively massive
cloudy epidote, with subordinate chlorite and pumpellyite.
Sparadic to locally conspicuous amygdales consist of quartz,
albite and chlorite in varying proportions with locally
conspicuous calcite, accessory epidote and pumpellyite, and
traces of prehnite.

This rock is flow-structured and weakly flow-brecciated, with
orientated laths and amygdales and cccasional intraclasts.

(T.5. 59550)

This is an altered basic-intermediate volcanic, reasonably
classified as an andesite, although primary mineralogy is
partly obscure.

The rock is strongly porphyritic in epidote-stained/sericite-
pseudomorphed feldspar with subordinate fresh pale green
augite and incipiently chloritised green hornblende. The
groundmass comprises similarly altered random feldspar
microlaths with subordinate pyroxene and amphibole laths with
a sericitised and cloudy epidote-stained, primarily glassy?
mesostasis. Conspicuous fime primary accessory magnetite

is present.

This rock is only incipiently flow-structured. Phenocrysts are
rather evenly distributed and, dependent on field relationships,
the rock could be interpreted as a semi-chilled minor intrusive.

(T.S. 59551)
This rock is similar to 271710b, but may be classified as a
moderately altered basalt.

The conspicuous phenocrysts comprise variably sericitised/
zoisitic epidote-stained labradorite {weakly zoned), with
subordinate green uralitic amphibole-pseudomorphed orthopyroxene,
fresh pale green augite, and relatively guite minor green
hornblende. The groundmass comprises random to flow-orientated
plagicclase microlites with a felsic mesostasis and conspicuous
fine primary magnetite.



e 786037

— 37.
Page 4 CMS 88/1/2

Alteration is analogous to that in 271710b; less advanced in
terms of alteration of feldspar, but complexed by uralite
development. This is essentially a reflectian of the relatively
mafic primary composition.

271713b (T.5. 59552)
This is a ferruginous clay rock similar to Z71705b, but
interpreted as an altered, mildly sheared and thoroughly weathered/
ferruginised basic volcanic on the basis of relict features.

The rock consists essentially of ferruginised clay aggregates

as a matrix to pervasive aggregates (mean 250 um to 750 um)

of degraded/illitised, fine-grained white mica with accessory

microgranular gquartz. These features have the appearance of

pseudomorphed phenocrysts. Relatively ferruginous, lensoid

-i) to subprismatic, similarly sized clay aggregates are similarly
interpreted.

This rock bas a weak phyllitic fabric. A phyllosilicate altered/
mildly sheared volcanic interpretation is enhanced by
accessory, evenly disseminated leucoxenised opagues.

Sporadic films and spongy semi-massive zones of Mn-oxide
impregnate this limonitic/argillaceous weathered rock.

D. Cowan, B. Sc.
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Star of the West Gold Mine, Beulah

Three samples (Nos. 271770, 271772, 271775) were received for petrographic
study; thin-sections were prepared, and offcuts were subjected to
potash stain tests.

271770, 271775 (T.S. 59702, 59704)

These two rocks are closely similar and are intrusive porphvritic rhyolites;
the main difference is that 271775 is more extensively weathered (though
still relatively fresh) and is goethite-veined.

Pheno-rvsts moinly comprise well-defined cuartz with embayments, from
0.3 mm to 3 mm in size; phenocrysts of albite are less common, and
are partly (271770) to completely (271775) argillised.

The phenocrysts are randomly distributed in a featureless, uniform
microcrystalline groundmass consisting dominantly of K-feldspar,
sometimes with spherulitic texture, and small quartz patches; fine
white leucoxene occurs throughout.

271770 shows weak, sporadic limonite staining; 271775 is more extensively
iron-stained in places, and is traversed by thin veinlets of earthy to
compact goethite devoid of boxworks or other diagnostic textures.

271772 (1T.5. 59703)

This rock is a sheared and brecciated, mildly metamorphosed fine-grained
sediment, and is pervasively ferruginised; it is well-displayed in a
sawn surface, almost more so than in thin-section where much of the
detail is obscured.

The original rock was coarsely laminated or banded, with alternating
bands of argillite and micaceous siltstone; evidently, the argillite
was more competent during shearing, and was stretched and fractured
(boudinaged), whereas the siltstone behaved incompetently, and deformed
plastically, resulting in a semi-schistose rock. The argillite too,
is semi-schistose and finely crenulated in places. Clearly, there is no
resemblance between this rock and 271770/271775.

H.W. Fander, M, Sc.
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APPENDIX III

Petrographic Report
for Aberfoyle Exploration Pty. Ltd. 15/2/88
by Anthomy J. Crawford,
Geology Department

Univeraity of Tasmania.

v86040

40.




.

s U

786041

41.

PETROGRAPHIC REPORT
Rocks from Henty Fault Wedge, Anthony Road and the Beulah Area

For Aberfoyle Exploration Ltd. 15/2/88

by

Anthony J. Crawford
Geology Department
University of Tasmania
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SAMPLE: 334714

LOCATION: 5036 1025 {BEULAH AREA)

SUMMARY: This rock is a reddish, highly-aitered phenocryst-rich meta-andesite in
which large plagicclase phenocrysts are totally sericitized and less abundant former
mafic phenocrysts (augite?) are variably altered to chlorite, epidote, Fe oxide and
minor sericite.

DESCRIPTION:

Phenocrysts:

This rock is highly porphyritic, with approx. 35 modal % of altered plagioclase euhedra
to 4mm long and sparse former mafic phenocrysts now altered to chlorite-dominated
assemblages. The large plagioclase phenocrysts are totally replaced by felted masses
of colourless sericite and less abundant pale green chiorite, which have completely
obliterated former zoning and twinning. Sparse former mafic phenocrysts are often
aggregated together, and have crystal shapes most reminiscent of augite. They are
now replaced by pale green chlorite and foxy red oxychiorite (or ferri-sfilpnomelane?).
Groundmass:

The dark groundmass of this lava is microcrystalline to glassy and charged with
plagioclase microlites and microphenocrysts which are aiso totally sericitized. Former
glass is replaced by almost isotropic, red-brown Fe oxide-dominated alteration
products which impart the reddish colour to this l[ava. A locally-developed streaky
schistosity is defined by sericite and chlorite in places, and irregular patches of
secondary quartz and minor epidote occur throughout the groundmass. The
metamorphic mineral assemblage is probably remnant prehnite-pumpellyite or lower
greenschist facies, but has been overprinted and almost obliterated by the sericite and
Fe-oxide producing oxidaticn (weathering?) event.
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SAMPLE: 334715
LOCATION: 4935 1090 (BEULAH AREA) 43.

786043

SUMMARY: This rock is a slightly-altered, autobrecciated phenocryst-rich acid
meta-andesite or mata-dacite composed of dark, qguenched glassy fragments in a
‘matrix' of lighter coloured, more slowly-cooied lava.

DESCRIPTION:

This rock is clearly a dark lava breccia in handspecimen, with fragments to at least 4
¢m leng. In the thin section prepared, two fragment types are present, a distinct, mildly
vesicular lava charged with plagiociase phenocrysts in a very dark giéssy ground-
mass, and lighter coloured, more diffuse 'fragments’ or areas aiso with plagioclase
phenocrysts but with microcrystalline rather than glassy groundmass.

Phengerysts:

In the dark fragments, plagioclase phenocrysts are albitized euhedra to 0.5 mm long
containing specks of sericite and minor chlorite. Twinning, and rows of devitrified glass
inclusions parallel to crystal edges are commonly preserved. Former mafic phenc-
crysts are rare, and totally chioritized. 1t is difficult to state with certainty whether these
were formerly clinopyroxene (augite) or orthopyroxene, although for the following
reasons | tend to favour the latter
1). crystal shape is more typical of orthopyroxene,

2). the fact that in modern orogenic andesite-dacite saries rocks, orthopyroxens
generally appears in the crystallization sequence at about the dacite stage of
differentiation, and

3). in rocks of this metamorphic grade, augite is usually preserved unaitered.

Groundmass:

The groundmass of these dark coloured fragments was formerly glassy and slightly
vesicular. Vesicles and fractures are filled with pale green chiorite and are lined by
secondary quartz. Diffuse patches of pale, non-pleochroic prehnite permeate the dark
groundmass, and small patches of higher relief, golden epidote and deeper green
pumpellyite also occur. Prehnite aiso cccurs as vein fillings and includes small perfect
euhedra of quartz. Metamorphic grade is clearly prehnite-pumpellyite facies.

The lighter coloured areas of this rock differ in only two respects from the dark

fragments; they contain sparse fresh augite phenocrysts notably larger {to 0.5mmj) than
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those mafic pseudomorphs in the dark fragments, and the groundmass in the lighter

areas is microcrystalline rather than glassy as in the dark fragments. Boundaries
between the light and dark fragments are sharp but highly irregular with the light areas
tending to wrap around the dark fragments. It is suggested that this rock represent an
andesitic to dacitic lava flow which quenched at the flow surface to form the dark,
glassy lava represented by the dark fragmants in this rock; as eruption continued,
fragments of the glassy surface of the flow were turned over into the less rapidly cooled
interior portion of the flow, now represented by the lighter areas of this rock.

C

(
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SAMPLE: 334716

LOCATION: 4935 1080 (BEULAH AREA) 4.
SUMMARY: This rock is an autobrecciated phenocryst-rich acid meta-andesite or
meta-dacite composed of dark, quenched glassy fragments in a ‘matrix’ of lighter
coloured, more slowly-cooled lava. It is virtually identical to 334715.
DESCRIPTION:

In most respects this rock is identical to 334715, except that darker fragments (some
texturally intermediate between the dark and light coloured fragments described in
334715) are more abundant in this slide, and that epidote is more abundant in this rock
than 334715. Epidote occurs as small high relief euhedra growing in pale green
chlorite patches within the microcrystalline to glassy groundmass. Prehnite occurs as
large patches intergrown with quartz and pumpellyite is restricted to tiny apple green
blebs in albitized plagioclase phenocrysts. Sparse former mafic crystals are
pseudomorphed by green chlorite, and were probably orthopyroxene.
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SAMPLE: 334717
LOCATION: 4958 1145 (BEULAH AREA)

46.

SUMMARY: This rock is a dark coloured, autobrecciated phenocryst-rich mafic
meta-andesite in which primary augite phenocrysts are preserved and the only
significant difference between iragments is a slight variation in the grainsize (glassy to
microcrystaliine} of their groundmass. it is suggested that this rocks represents a singie
eruptive unit in which quenching, and turning over within the flow led to the highly
variable groundmass texture of individual fragments.

DESCRIPTION:

Phenocrysts:

The rock contains approx. 40% phenocrysts, made up of about 30% plagioclase
pfienocrysts and 10% large augite phenocrysts. Plagioclase phenocrysts are
subhedral to euhedral prisms to 1mm long; all have been aibitized and many are
extensively to totaily replaced by very fine-grained sericite-chiorite intergrowths
containing small globular clusters of deeper green pumpeilyite and colourless, low-
relief prehnite. Clinopyroxene (augite) phenocrysts are slightly rounded equi-
dimensional to elongate suhedra usually showing growth twinning and often occurring
in pairs or glomeroporphyritic clots; they are fractured but essentiaily unaltered, and
compositional zoning is preserved in some ¢rystais.

Groundmass;

The most striking feature of this rock is the remarkable variation in grainsize and
appearancs of the groundmass, even on the scale of a single thin section. Insome
areas, the groundmass is almost black, formerly glassy and charged with vesicles
which are filled by green chlorite (and occasionally yellow fibrous epidote) and lined
by beads of quartz; in some areas this glass has devitrified to a mosaic of grandlar
quartz and chiorite flakes. In other areas the groundmass is more crystalline, with
microlites of plagioclase and tiny spheroidal particles of leucoxene after FeTi oxides, in
a mesostasis less dark than the glassy areas.
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SAMPLE: 334718
LOCATION: 4942 1160 (BEULAH AREA) 47.

SUMMARY: This rock is a dark coloured, autobrecciated phenocryst-rich mafic
meta-andesite in which primary augite phenocrysts are preserved and the only
significant difference between fragments is a slight variation in the grainsize (glassy to
microcrystalline) of their groundmass.

DESCRIPTION:

This rock is identical to the previous sample (334717) in every way except that it
shows some slight alteration and oxidation of the dark, formerly glassy groundmass
areas, so that these are reddish-brown in this rock, rather than nearly black as in
334717. It is so similar to 334717 that | suggest it represents part of the same eruptive
unit.
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48.
LOCATION: 4950 1106 (BEULAH AREA)

SUMMARY: This rock is a dark ¢oloured, highly porphyritic, vesicular mafic meta-
andesite or metabasalt in which primary augite phenocrysts are presarved, piagioclase
phenocrysts are highly altered and the originally glassy groundmass has devitrified.
DESCRIPTION:

Bhenocrysts:

Large euhedral to subhedral of phenocrysts of augite to 2mm long (about 5 modal
%) are strongly fractured, but aiteration is limited to minor chlorite development along
fractures and cleavage planes; they often contain rounded inclusions of FeTi oxide.
More abundant (20 modal %) plagioclase phenocrysts are up to 2 mm long and are
albitized but usually extensively repiaced by sericite and chiorite mats with minor deep
green granules of pumpellyite. Notable are sparse but distinctive large (to 0.4mm
across) FeTi oxide microphenocrysts which are mainly replaced by leucoxene.
Groundmass: |

The groundmass of this rock was originally glassy to very finely microcrystailine.
Devitrification of glass has produced ragged patches of green chlorite and small grains
and granular mosaics of secondary quartz. Leucoxene granules after FeTi oxide
grains are scatterad through the groundmass.
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SAMPLE: 334720 ‘
LOCATION: 4580 0885 (Minnow Keratophyre; Kenzies Hill) 49.

SUMMARY: This rock is a well-preserved grey quartz- + feldspar-phyric rhyglitic lava
with a devitrified formerly glassy groundmass. It is one of the best preserved acidic
rocks | have seen from the Cambrian of western Tasmania.

DESCRIPTION:

Phenocrysts:

Slightly rounded suhedral quartz phenocrysts (10 modal %) to Smm diameter show
occasional smbayments and rounded brownish meit inclusions, and are very slightly
strained. Many quartz phenaocrysts are aggregates of two or three grains with intimately
sutured common boundaries. Albite phenocrysts are slightly less abundant than
quartz phenocrysts and are mainly compound grains with either euhedral of fractured
outlines; alteration is limited to minor sericite speckling and some patchy recrystall-
ization to a fine-grained mosaic of secondary albite (and quartz?). Rare mafic pheno-
crysts were almost certainly biotite, but have have been pseudomorphed by green
biotite.

Groundmass:

The formerly glassy groundmass of this rock has devitrified and crystallized to an
even-grained mosaic of quartz, albite and K feldspar, with minor green chlorite flakes
and epidote and pumpell- yite granuies. Occasionai patches of myrmekitic or grano-
phyric quarnz-feldspar intergrowths in the groundmass probably developed during
devitrification.
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SAMPLE: 271749P
LOCATION: 3830 1430 (BEULAH AREA)

50.

SUMMARY: This rock is a phenocryst-rich metabasalt or mafic meta-andesite with a
distict brownish colour in handspecimen due to oxidation of abundant FeTi-oxide
grains in the groundmass. Phenocrysts were plagiociase and augite, although both
these phenocryst phases have bgen pseudomorphed by secondary minerals.
DESCRIPTION:

Phenocrysts: The most abundant phenocrysts (around 30 modal %) were calcic
plagioclase euhedra to 1mm long. These have been albitized and also partially
replaced by tiny grains of epidote, pumpellyite and chiorite. Former augite
phenocrysts, typically equidimensional euhedra to 2mm long, censtitute only about 3
modal % of the rock and are always altered to a diverse suite of secondary minerals;
most are faithfuily pseudomomhed by a granular mosaic of albite and yellow epidote
with minor chiorite, while others are replaced by unusual aggregates composed of
intergrown sheaves of anomalous biue and pale yellow birefringent ¢hlorite. The latter
group invite speculation that these were formerly orthopyroxene phenocrysts; however,
their crystal shapes and the fact that they often contain small, subrounded FeTi oxide
grains are more reminiscent of typical augite phenocrysts in basaits.

Groundmass:; The groundmass of this [ava, aithough holocrystalline, is fine-grained
and characterized by microlites of albitized plagioclase and abundant grains (to 0.4mm
across) of FeTi oxide, which give the rock its dull red-brown colour in handspecimen.
Within the groundmass are abundant irregular patches of beautifui pale green to clear
plecchroic sheaves and fans of pumpellyite and rosettes and smaller patches of
secondary quartz. _

The alteration assembiage in this metabasic lava is albite-chiorite-epidote-
pumpellyite-quartz, and very rare needles of pale grren actinolite in albite-chlorite
pseudomorphs after augite indicate that the metamomhic facies represented by this
lava straddles the lowermost greenschist -upper prehnite pumpellite facies boundary.
It is noticeabie that the pumpellyite in this slide is significantly less green pleochroic
(usually meaning less Fe-rich) than in the previous two slides; as pumpeillyite normaily
becomes less Fe-rich with increasing grade of metamorphism, this is in keeping with

the appearance of actinolite in this slide and its apparent absence in the other two.
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SAMPLE NUMBER: 271750P 51.
LOCATION: 3830 1420 (Beuiah Area).

SUMMARY: The rock is a strongly porphyritic mafic mata-andesite or metabasalt with
an originally glassy to microcrystalline groundmass in which primary augite pheno-
crysts are preserved but former plagioclase phenccrysts have been extensively
replaced by epidote and pumpellyite.

DESCRIPTION:

Phenocrysts:

Clinopyroxene (augite) phenocrysts are subhedral to euhedral equidimensional to
somewhat elongate prisms from 0.2 -2 mm long. They constitute around 10-15% of
the rock and are typically extensively fractured. They often contain subrounded
inclusions of FeTi oxide grains and cccasional former melt inclusions are replaced by
chlorite and pumpellyite.

Calcic plagioclase phenocrysts were originally stubby to elongate prisms less than
2mm long, but have been totaily replaced by a variety of alteration minerals which
show patchy development throughout the rock. Most calcic plagiociase grains were
variably aibitized during low-grade burial metamorphism, and Ca and Al released was |
relocated in epidote and pumpsllyite, which sometimes perfectly pseudomorphs former
plagioclase phenocrysts, whereas in other places these secondary minerals form
aggregates and irregular patches in the groundmass. Most former calicic plagioclase
phenocrysts are now aibite containing abundant tiny grains of pale green pumpellyite
and occasional specks and streaks of sericite.

Sparse euhedral phenocrysts o Tmm long ars totaily replaced by a mosaic of quartz
and chlorite and are surrounded by clouds of very fine-grained Fe-oxides. Whileitis
impossible to know for certain the original identity of these crystals, | suggest that they
were originally olivine, based on analogous alteration observed in cther lavas, in
which occasional grains of olivine have been pi'eserved.

Groundmass:

The groundmass of this lava was originaily microcrystalline to glassy. Remnant
patches of partially devitrified pale brown glass are preserved, and in other areas a
very fine mosaic of quartz, chlorite, FeTi oxide dust and epidote-pumpellyite group
minerals have crystallized from former glass.
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Metamorphic Grade and Alteration: 50,

The metamorphic assemblage represented in this rock is albite-epidote-chlorite

-pumpellyite- quartz; minor prehnite is possibly prasent in the form of dirty brown dusty
patches adjacent to pumpellyite and chlorite. This assembilage is typical of the
prehnite-pumpellyite facies of regional burial metamorphism of basic rocks; the
absence of secondary actinolite or homblende is strong evidence that this rock was
probably never heated above 300°C, the lower limit of the greenschist facies, and in
this respect it contrasts with many basaits from the Western Volcanic Sequencs in the
Queenstown area, whers secondary amphibole is abundant.
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SAMPLE: 271751 3.
LOCATION: 3978 1445 (Beulah Area)

SUMMARY: In handspecimen, a pronounced voicanic breccia texture is defined by
fragments to mora than 10cm long; most fragments are dark, fine-grained lava,
although a few are lighter coloured, possibly tuffaceous clasts. The rock is an
autobrecciated meta-andesite with a few exotic 'clasts’ probably picked up during
eruption and flow; it has been metamorphosed to prehnite-pumpellyite facies, but
concentration of metamorphic fluids along fragment margins has produced more
intense apidote-rich stringers and patches.

DESCRIPTION:

The brecciated nature of this sample is still svident in thin section, aithough not as
obvious as in the hand-specimen. Most fragments appear to be of the one lava type, a
dark, mafic phenocryst-poor pilotaxitic textured andesite with the flow-texture defined
by abundant albitized piagioclase phenocryts and microphenocrysts always less than
imm long; many of these contain patchy distributions of tiny grains of pale yellow
epidote, green pumpellyite and chiorite, and sometimes minor sericite. The ground-
mass was giassy in some fragments (glass now replaced by a quartz-chiorite mosaic),
and finely crystalline in others, with the main microlites being plagloclasa

One fragment at least 1cm long is very different from the others, having a vesicular,
formerly glassy groundmass in which relatively abundant olivine euhedra (tc 1mm)
have been replaced by chlorite or pale serpentine and quartz, with the characteristic
dark crystai outlines defined by very fine-grained Fe-oxide dust released during olivine
breakdown and pushed to grain boundaries. A few phenocrysts with typical augite
crystal shapes are replaced by epidote and quarntz, and plagioclase microphenocrysts
are totally replaced by very fine-grained, almost isotropic aggregates of epidote,
pumpellite and chlorite.

Meandering meshwaorks of pale yellow to pale brown epidote traverse the rock, and
in hand specimen can be seen to follow the margins of some fragments, and pervade
the rock in other places. Similarly, patches of very low birefringent chlorite and
mosaic-textured quartz occur throughout the rock, particularly at fragment margins.
This style of alteration is typical of low-grade degradation of brecciated lava flows
(Smith 1968), the hot metamorphic fluids being channeled along fragment (and flow)
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54,
boundaries and causing more extensive racrystallization than in the less permeable

interior portions of fragments and blocks.

Reference: Smith R.E. 1968: Redistribution of major alements in the aiteration of soms
basic lavas during burial metamorphism. J. Pstrology 9, 191-219. This is a very
useful, detailed, descriptive account of the aiteration of brecciated andesitic [ava flows
from the Ordovicican Walli Andesite of cantral NSW.
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ANALYTICAL REPORT No. F3.3.08. 05052 56.
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] - - - - a - ! -
fo I7ITR2 S1S0 135G o= T 110 21 24 1180 1 G.Z
|
21 Z7i7TET ph=t=id 120 75 ieS o5 | 4 =0 3G ! Q.=
: i |
-l22 !2"1“'5-‘- &850 0 l £Z !t 1&5 2 f H I 25 | TS OHO.E
! | i H i
23 |DETECTION 50 = < | 5 =3 1| s s 0.5
- | |
14 UNITS FEM FEM FrEm EEM FFEM ‘ FEM ! FEM FEM FPM
5 METHCD 401 aciy 191 101 101 114 | 401 l 401 P 151
Resuits 1n ppm uniess otherwise specified
T = siement présent: but concentrauon too low 10 Maasure
X = ewsment CONCENIrALON i8 beiow dewection limit AUTHORISED
— = giament n&t determined OFFICER o
I ‘ ‘ T /I




ANALABS

l Dot
) : UL A division of MacDenald Hamihon & Co. Pry. Ltd.
one (09 ) 458 7999 52 Murray Road, Welshpoo!, W.A. 6106 Telex AA92560
"‘ FAL: 004 31 BB90 67.
ANALYTICAL REPORT No. |22.3.08. 05131
THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
I ORDER No. PROJECT
I Zev7
l | Aber{olve Resowces Exp. Diwvision
' F. . Bow 952 DATE RECEIVED RESULTS REQUIRED
Burnie
I ‘ Tasmanisa TI20 QS/L2 /BB ASAF
No. OF PAGES DATE No,
OF RESULTS REPQRTED OF COPIES TOTAL No. OF SAMPLES
l z 25/02/88 i 10
TE PRE-TREATMENT ANALYSIS
Kol Ketrvee-A ory | cruse | smm vtmm SIEVE SEE | NOWE , riprchi-J) — i uEnm
- I }
271TS5/ b4 RO Prep: 00B,01L,0012,0i5,0014 Lu,Pb,In,Ag,Ni /101 ,As/114
I 271735764 RO Ba,Clr,2r,7i/400
;2T1755168 RD Au /309
l 271755764 RO Cr/101,8aC,Ti0/406
275755764 RO Lri143
I REMARKS
RESULTS | Aber+folvye Resources Exp. Division
F.0. Box 252
10 Burnie
Tasmania TI20
RESULTS
l TO
STATE OF SAMPLES ANALYSIS — PREPARATION ANALYSIS — METHOD -5 -
oidibre we perchioric acid Al cold ocid CA otomic dbsorbtion AAS -
it SC hydrochloric acid A2 specitic sulphide 55 : x-roy fluorescence . -~ XRF .
fi v nitric acid A3 other mixad acids Mo - Y - spetirophotometty . - ‘SPEC
-k Ro aquUo regio Ad alkaline attock AR {4 colorimetry " oL
I S0 nitric-perchioric AS volctllization VO & 'd'lfunmogmphy -I- CHR
B HF mixture Ab ignition 16 - - tirotion : ‘ITN
_te‘ ‘WA HF under pressure A7 pressed powder (XRF) PP - other d'nmleuls means - CHEM | -
B Ti furion AB gloss fusion [XRF) GF " snisoslloneous -? T OMISC T
eam sedimant 55 e ol Huorescencs -FI.UDR :
vy HM . mduchvﬂy cnupl.d plulm l@

AUTHORISED OFFICER__ " %"
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ANALABS

A Dwision of Macoonsic Hamiltan & Co. Py, Lid

ANALYTICAL DATA

bao—> &,

~ 1117

et

78

68.

GO6Y

q
—

I SAMPLE PREFIX AREPORT NUMBER REPORT DATE CLIENT ORDER No. PAGE
2T, T.0B. 05T DEonT/BE ] 2e97 1 9 =2
:l SAMPLE -
ND NO Cu Fh in Ag Au BEa Bal As Cr
g = | 2Llys
l 271750 8o 5 i O, S S0 GO8 - LA 1 10
5 o 7E
2 STITSA s lal 5 15 G S0, TNa — 8.7 21 RAY
: ‘ i
| ‘ '
Lt s § — b e o = e o T - B
] &7 E«J 25 ] [ [T 1450 - B - ;
i 2T7ITSE 345 25 5 G050, 008 18040 - q -
Z27i7ET &1 10 T G. S| D, 0og 700 - | -
i
] T1T760 70 10 5 SUL S| 0. 00R 00 - 21 - -
7 |2717e: 330 is Is 0.5 <0, 00R 390 - <1 - &
I 2TITRE 0 230 i5 LS| 0. GOE 120 - o -
0 271783 r. ¥y} = A0 0.5 |10, 008 00 - i -
wlu 271764 0 175 10 (LS C0.00B | 1T00 - 1 -
]
12
T4
K
1'
ll :
18
E |
l i !
2z | ‘
2' DETECTION =, 5, = GLS | o, ung 10 Gl 1 =
24 UNITS FRM FEM FE ERM FEM FEM % FE FPM
2. METHQOD 10i 142 191 iGl 20 073 4S04 114 , i1
Results in ppm uniess otherwise spaciiied
T = siement present: bu! concentration too low 10 measure
X = eiement concentration is below detection limit AUTHORISED
- = glemant not determined OFFICER
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l L}
ij ‘_J : A Division of Macaonatd Hamilon & Co. Py L.
I ANALYTICAL DATA 69.
SaMPLE PREFIX REFORT NUMBER REPORT DATE CLIENT ORDER No. PAGE
‘l 2T, T, 08, G511 DS/2/B8] Te57 2 % =
e SAMPLE - . T2
No. No cr Cr Ni ir Ti TiG,
l (271755 20 - 20 20 | o.3a
; i
Z o |ZTiTEe | 40 ~ T = - 0,04 |
| |
- -15'." H _— 15 Y pank 3Ry —
Z7 5 , 175 [
i 271748 -~ T 45 l 1 200 - ‘
|
> |27i7ET ! -~ 15 RAY & F0 -
l 271760 -~ 20 40 £ 100 -
7 271761 - &0 Y 3 240 -
_l ZFLITeR ~ g o5 15 Lle -
2TITEI - 26 AT 40 10506 -
1744 - &5 ig 22 4100 - ;
| ) i
I ——— e ' L + [~y - - i
'D:TE_HJIDN! 14 ] ok 5 50 e dd] J
UMITS FF FPM Frm M FPM A
METHOD s 4013 101 4031 401 4040

Flesuru in ppm unieas otherwise speciiied

elament present; but concantration 100 iow 10 MeAsSUre

x stement concentration is balow deteciion limit AUTHORISED

— = plemem not getermined OFFICER ['p/'
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ANALABS

A divition of MacDonald Hamihion & Co. Pry. Lid.

786069

Phone (09) 458 7999 52 Murra aod, Welshpool, W.A. 6106 Telex AA92560
I ( Y Reodivelshes
ANALYTICAL REPORT No. F5:7- 8. 516l 70.
THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
I ORDER No. PROJECT
I at Sup. Liwvision
;;
'E DATE RECEIVED RESULTS REQUIRED
l -:-E EmaTii e LAY ;?,-"':32."88 -E' "'_'
o. OF PAGES DATE No.
OF RESULTS REPORTED OF COPIES TOTAL No, OF SAMPLES
1 z 25/02 /88 ; 5
AT
fe PRE-TREATMENT ANALYSIS
| omer K REFER 1O ’ 3 :
= SAMPLE DRy UL 2t k
fevel "““f“m . CRUSH 4$.P|.I‘t VERISE BEVE NONE ANALYSE PIEPAMTW 1 m )
l 71780765 AC Prpp: 009,031,012,013,006 Cu,?b.ln.ﬁga’iﬁi,As!lU
K7 i7a0709 kL Bardll
l F71765/6% gl {305
lETi'a’éEu‘cS RC AuChk 7309
k71765765 RC Prep: G090 011,002,013,Q16 Fb,In,ng/104
REMARKS
I SherToilve REesouarces Exp. Uiwvision
RESULTS | ——— '~ -75_°F c 2 !
F.CG. Tox FoC
Hurnie
I) 10 Tasmania TR0 -
l K. o Bomforg
Aberfovle Resources E:xp. Divie:on
RESULTS | = it ES =HP ;
T o e ED;’- e
l o g EwmiEl
rasman il s ERRIe
STATE OF SAMPLES ANALYSIS — PREPARATION
ol re wC -perchioric acid Al cold acid CA
Inn sC hydrochloric acid A2 specific sulphide 85
i cu nitric ocid A3 other mixed acids Mo
< Re ‘Oauo regia Ad alkaline atiack AA
il 50 nhric-perchloric AS volatllization Vo
Ip PU HF mixture Ab ignition 1G
ate WA HF undear pressure A7 preased powder (XRF) PP
-5 T -tusion A8 plass tusion (XRF) GF
eam sediment 55
ovy mineral HM

AUTHORISED OFFICER
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, 0 h u # Division of Macdonald Hamillon § Co Pry. Ltd.
l ANALYTICAL DATA 71.
SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No PAGE
or
25 SO, D141 2SN RE | TniT i =

SAMPLE
No ou Pt P in in e

FAYRIEt =1 1)

Il
1
>

|
— = Jp— - o N . P -
[:'.L.ICA._' ] | v TTEs s 1T R LA

1
| l '
—— e { —_ = .
- i - 4 - . ! _ ! e - e e -
ETi7aé& R i [ — 47 oo —
‘

e Sy d
L L~

T
]
-
~}
L}
3
1
Is
o
t
-4
t
|
e

o, e —

FI
-4
bt
]
fr-
-0
o
1
N
]
L)
|
|

Y. ODE

o | i o | o |
O

"
i Y

par

i | o] | i

DETECT 0N < 51 ©.0% Z 25 = 2 0. 008 16,008
24 1Ry T T '_rP = :I"'IM s Erl:lh-" b Bam ¥ o1 W by Rkl ] b o
AN A b [kl [l it A S = =t PFEM = o B e
2 I LI 4 T oy . PR R . o - - [ — —
METHGD 1001 1003 30vg 107 ALY 101 1oa el 09

Rnuﬂs in ppm uniess otherwise apechied
sloment present; but concentrabion o low to measure

x = element concentration is Delow deleclion limt AUTHORISED
-— = @lemant not determined OFFICER

Fl



ANALABS

786071

— = glement not determined

a

l Ty A Division of Macdonaiz Heminton & Co. Pry. Lid
I 72.
SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER NO. FAGE
- - - = " OF
DT R OEIE] oD SR S0l F J = =
T SAMPLE
ND. No. Ea @5
I L7175 2318 ety
by |
© ETivas HE 2T !
l LF*— 1LTET TS 300 i |
i E‘ 1768 260 i ‘
D776 50 :
-
7.
i
W2
v
1
il
J
18
1
i
|
K4 |
H 1
|
_3l DETECT IOM i 1 |
1
24 UNITS PR EEN ]
;l METHOD 401 iis |
Results in ppm uniess atherwise specitied
T = siement pregent: but concentralion 100 iow 1o measune
I X = elemen conceniration is below detection limit AU;:F?EE%ED M
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A division of MacDonald Homilton & Co. Pry. Lrd. 73. °,
458 7999 52M d W |, W.A. 6106 Telex AAS2560 |
ihone {09) urray Fﬁg ok slsaeﬁo elex _
ANALYTICAL REPORT No. [2%-3-08.05176
THIS REFORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
m ORDER No. PROJECT
T
A01l8
I Aberfolye Resources Exp. Divisianm l
‘ =
P-0. Box 932 DATE RECEIVED RESULTS REQUIRED
Burnie
I Tasmania TIZ0 r 22/02/88 ASAF
No. OF PAGES DATE No.
OF RESULTS REPORTED OF COPIES TOTAL No. OF SAMPLES
1 15/03/88 1 14
PRE-TREATMENT ANALYSIS
R prarLE oy | cmuse | osem VE"";E seve | st | mome ARATYER | PREPARATION “ METHOD 4
*71770172 RC Prep: 009,011,012,015,018 Eu,Pb,In,hq,Mi 101 ,Rs/114
i‘! 770/72 RE 8a,Cr,Ir,71,5,Y, Wb, 507401
1 71776/83 RC Aul309
IT[TTO RC A1203,5i02,1102,Fe203,Mn0,Call, K20, Mgl PZ0S/ 408,
i?l'ﬂo RC LOI/a15
REMARKS
l fiberfol ye Fesources Exp. Division
ESULTS | £ 4. Box 952
Burrie
_! O Tasmania 7320 -
I R. de Bomford
fberfoyle Resources Exp. Division
RESULTS | £ 0. mox 952
I 10 Burnie
Tasmania 7320
STATE OF SAMPLES ANALYSIS — PREPARATION ANALYSIS — METHOD
:Iele wC perchloric acid Al coldacid CA atomic absorbtion - AAS
1 sC hydrochloric acid A2 spacitic sulphide 58 x-ray fluorescence XRF
ind cu nitric acid A3 other mixed ocids Mo | spectrophotometry SPEC.
" Ro agua ragia Ad alkaline attack Al |  colorimetry - Lol
50 nitric-perchloric AS volatilizotion vO 71 cdhromotography CHR
p PU HF mixture AL ignition IG titration o TIN
er I WA, HF under pressure A7 pressed powder (XRF) PP other chemicols meons -~ . CHEM
ve T tusion AB gloss fusion (XRF) GF miscallonsous . -MISC
wam sediment S5 Flvorescence - FLUOR
vy mineral HM inductively cnuplcdplm cP

0
i
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1. - ANALABS “8G073
U A Division of Macaonaid Hamiiton & Co. Pry. Lid
I ANALYTICAL DATA .
SAMPLE PREFLX AEPORT NUMBER REPORT DATE CLIENT ORDER No. ZAGE
l l 23.3.0B. 05176 15/03/88 | 3018 ‘ 2 % 3
= SAMPLE
o No Nb Ag Sn Ra Au Pb MaO Naz20 PR0S
C71770 <3 20,5 23 1300 <0, 008 50 250 | 3.250 1 0.014
2 71771 = 0.5 A3 1400 [0, 008 15 - - -
] 271772 5 S0.5 23 IBO | 0.0172 5 - - -
\
3 i et - - - - 0,002 - - - -
M 271774 - - - - k@, o008 - - - -
1 DT177S - - - - 0. 008 - - - -
7 RB71776 - - - - k0. 008 - - - -
*I 071777 - - - - 0. o0B - - - -
g R71778 - - - - k0. 008 - - - -
R DP7T1I779 - - - - a.010 - - - -
-.I 271780 - - - - k0. 008 - - - -
en b7y _ .
2 271781 - - - |G, Q08 - - - -
. 12?175&2 - - - -1 0,012 - - - -
14 }2?1?83 - - - - | 0.012 - - - -
f
-
b |
19
zl |
i :
_2I | ! i
. | |
1 | i H
EI PETECTION | T | 0.5 3 10 | 0.008 | 5 50 |0.005 | 0.007
24 UNITS FFM PFM 1 FEM FPM FEM PFPM FPM % %
2. METHOD 401 101 | 401 401 309 | 101 104 | 104 401
Results in ppm unieas ofherwise specifiad
T = element preaant: but concantration {00 iow 10 MeRsUre
l X = selemenl concentration it below delection hmit AU;?SQ;ED

-~ = glemen! not getermined
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'"_, A Division of Macdonald Haminon & Co. Pty Ltd.
I ANALYTICAL DATA 75 .
SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No. PAGE
l 23.3.08. 05176 15/03/88 | 2018 '3 O 3
s SAMPLE Al203 | CaD FezO03 | K20 MR O sio2 | Tioz |[Loz
l D170 11.9 | ¢.11| 1.55 | zZ.80 | C.oz 0.17 | 1.01
: w7771 - - - - - - -
1 271772 - - - - _ - _
271773 - - - - —~ - -
‘. 271774 - - - - - - -
j 071775 - - - - - - -
7 R71776 - - - - - - -
1 071777 - - - ~ - - -
271778 - - - - ~ - -
_} 271779 - - - - - - -
l 271780 - - - _ _ _ ~
2 71781 - - - - - - -
1 271782 - - - - - - -
e [71783 - - - - - - -
_l
1
)
1
15
1
1 |
22 ] 1
j DETECTION 0.1 | 0.01 ‘ 0.01 | ©0.05| 0.01 0.1 | 0.01 | 0.01
24 UNITS % A % % % ya % %
_:l METHOD 408 | 408 408 408 408 408 408 615
Resuits in ppm uniess otherwise apeciiied
J T uHORSED _C_B%}_Caﬂga
— = alement not getermined OFFICER
i
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ANALABS

A Divsion of Macdonald hamilion & Co. Piy Lid.

ANALYTICAL DATA

l SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No. 7P,6ﬂéE
23.3.08.05176 5/03/88 | 3018 L 1 %z
No et s Ti Cr Cu Zn as y zr
L}Q?z?m ! 0.620 | 1050 60 45 10 185 1 5 200
> 271771 G.008 | 1150 35 &0 10 150 <1 as | 220
_rLZ?1772 0.620 | 4000 500 225 100 9 75 50 130
—l 271773 - | - - - - - - - -
M o777 - | - - - - - - - -
=7177S - - - - - - - - -

7 B7177& - - - ~ - - - - -
_. 'J n71777 - - - - - - - - -
o 71778 - - - - - - - - -
B 271779 -~ | - - - - - - - -
@ 271780 - - - - - - - - -
12 271781 - - - - - - - - -
§ 271782 - - - - ~ - - - -
1 &71783 - - - - -~ ~ - - -
)
] -
)

1

]

)
E1 | [
1bET!—:CTmN ¢.o0s | s0 5 5 5 5 1 5 5
24 UNITS 3 pem | PPM | PPM|  PPM FPM FPM | PPM FPM
—2| METHOD 401 401 301 101 101 101 114 | 401 401
Aesults in ppm uniess otherwise specitiad
J AR aHomSED M—@“‘L
— = elemeant not determinad OFFICER
i
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APPENRDIX V

Sirotope report to Aberfoyle Resources
ot A Pb Isotope Study
of the Beulah Area, Tasaania

by Graham R. Carr 3Y/3/88.

i ool R Bl
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o~y r e 1st Floar
~ {'/y Aberfovle Resources Limited 123 Camberwell Road
Incorporated in Victoria ABERFOYLE 2ETOURCIS LIMITED I‘—’Iia;::;n;é;st
EXPLORATICON DIVISION EMPLORATION DIVISION Australia 78.
3% RIVER ROAD WIVENHIZ Telephone: (03) 882 2226
tP.O. BOX $32 SLRMNIE: Facsimile: (03) 813 1086
ASTAANIA TR0 Telex: AAJB646

PHCHNE 1C0=) 31 6233

15th February, 1988

Mr. Graham Carr,

Sirotope,

CSIRO,

Division of Mineralogy & Geochemistry,
Sydney Laboratory,

Delhi Road,

NORTH RYDE. N.S.W. 2113

a

Dear Graham,

Subject: 10 Samples for Pb Isotope Analysis and Interpretation

Herewith are 10 samples from the Beulah area south of Devonport inm
Tasmania. They come from haematite and manganese altered “Beulah”
basalt thought to be part of the Mount Read Volcanics, and from rocks.at
two nearby barite occurrences. Sample locations, descriptions and lead
levels are appended. Analyses for other elements available are also
appended.

The araaz contains Devonian granites and there 1s unequivocal Devonian
skarn mineralisation associated with related granites nearby. I expect
therefore that some of these samples may have Devonian mineralisaticn
signatures. What we heope for is evidence of Cambriam volcanogenic
zineralisation as well..

High Pb Beulah Basalt

O

Typically this 1is a massive unaltered greem lava or lava breccia-
Metamorphic minerals include epidote prehnite and pumpellyite. (Low
grade green—schist-prehnite pumpellyite facies).

The samples I have sent you are atypical inm that they are altered with
specular haematite, manganese and other iron oxides and they contain

anomalous lead levels.

Other basalts in the district altered to mica and iroun oxide, contain
anomalous zinc (750 ppm Zn) but nc lead (60 ppm Pb).

Beulah Barite QOccurrence

This occurs in a greywacke (Gog Range Greywacke). There 1is a
possibility that the greywacke may be intercalated with the Beulah
basalts below.

. : A wholly owned subsidlary of Aberfoyle Limited
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79.

15th February, 1988 . 2.

Haematite is a2 common agsociate of the occurrence (271705a). Lenticular
massive barite surrounded by gossan (271701) occurs at one locality. A
highly micaceous sample (271708a) close to a barite lens has also been
included. Massive barite does not contain visible grlena yet contains
2.68% Pb (271086).

Paradise Barite Occurrence

This occurs parallel to the cleavage in an (intrusive?) green rhyclita.
Samples of the rhyolite host and of associated haematite-quartz gossan
have been included. The barite itself contained low Pb levels (<50

pprm).

Yours faithfully,

&%\G__AS‘_—_
D. J. Jack,

Project Geologist.

Order No: 3011

Encl.
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Co—-ordinates
SHEFFIELD
l Sampie No. Locality 1:63360 series Description ppm Pb
E N
I 271748 Eastern Beulah Basgalt. 4951 1130 Haematite, manganese 760
Bigh Pb area. and white silica
I altered basalr.
334725 Eastern Beulah Basalt. 4959 1l46 Haematite and manganese 430
I High Pb area. altered basalr.
: ~ 334722 Eastarn Beulah Basalt. - 4957 1146 Haematite and manganese 345
I _ High Pb area. altered basalt.
271712 Beulah Barite ‘ 507 086 Altered greywacke host 400
' to Beulah barite.
I 271708a Beulah Barite 5070 0862 Micaceous greywacke 130
next to massive barite.
I 271708b Beulah Barite . . 5070 0862 Massive white coarsely 2.68%
crystalline barite.
I 271701 Beulah Barite . 75070 0862 Gossan rimming barite 245
vein.
I 271705a Baulah Barite 5077 0880 Haematite graywacke 115
271762 Paradise Barite 4220 1194 Baematitic quartz rich 200
I gossan.
(,_ " 271764 Paradise Barite 4220 1194 Massive green rhyolite 175
I host.
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APPENDIX
Cu Pb Zn Ag Ba
271748 215 760 105 <0.5 N/a
334725 50 430 205 <0.5 650
334722 30 345 475 1 530
271712 35 400 195 3.5 180
271708a 10 130 55 0.5 1.882
271708b 205 2.68% 50 153 29.55%
271701 45 245 130 5 25.62
271705a 20 115 430 4 180
271762 30 200 15 <0.5 _ N/&
271764 30 175 10 <0.5 N/A

Results in PPM unless otherwise specified
N/A - Not Avallable
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CSIRO Y gl
@ﬂ@@@@@@ Division of Exploration Geosclence

Delhi Road, North Ryde
N e P.0. Box 136, North Ryde, NSW. Australia 2113
. | EVE Intl. Phone 61-2-887 8712, 61-2-887 8713
Tolax MINRE AAZ5817
Fax 61-2-887 8909

REPORT TO

ABERFOYLE RESOURCES

ON

A Pb ISOTOPIC =STUDY

OF

THE BEUILAH AREA, TASMANTIA

GRAHAM R. CARR
31,388

Commonweahh Scientilic and Industrial Research Organization, Australia
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SUMMARY 83.

The Pb isotopic composition of relatively high-Pb samples-
from the Beulah Basalt, and the nearby Beulah and Paradise
Barites have been analysed and compared with signatures for
Cambrian massive sulfides as well as with minor mineralization
associated with Devonian, or older thermal events.

The Beulah Basalt has an isotopic composition consistent
with derivation £from Cambrian hydrothermal fluids similar to
those responsible for the fo_rmation of the massgive sulfide
deposits of the region. The Beulah Barite, and Paradise Barite,
however have different isotopic compositions compared to the
Cambrian signature and are considered to have probably formed

during a hydrothermal event(s) unrelated to the major Cambrian

mineralizing event.
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1. AIMS OF STUDY
84.
The aim of this study has been to assess whether the high-Pb

Beulah basalt and the Beulah and Paradise barite occurrences are
likely to be associated with Cambrian or Devonian metallogenic

events.

2. SAMPLES

Ten sample pulps sent by Doug Jack were analysed for Pb
isotopes. Brief company descriptions of the samples are

reproduced in Table 1.

3. TARGET

All major Cambrian ore deposits of Western Tasmania (Mt
Lyell, Rosebery, Hercules, Que River, Hellyer) have essentially
identical Pb isotopic compositions indicating they were probably
formed as part of a major metallogenic event. The thogeneous
igotopic composition over the region suggests the hydrothermal
systems were véry large, leaching ‘Pb and oth;r elements from a
significant volume of crust thus averaging out local variations
in the isotopic compositions of source rocks. The Cambrian
massive sulfide isotopic signature is represénted in this study
by the overlapping fields for Rosebery, Que River and Hellyer
(Figs 1 and 2). )

Minor mineralization in western Tasmania commonly consists
of discontinuous pods or veins. The isotopic composition of such
mineralization wvaries between occurrences, indicating the
hydrothermal systems were much smaller. Most examples of this
mineralization have isotopic compositions more radiogenic than

the Cambrian target (i.e. higher 206pp/204py, 207py/204py 4ng

208Pb/zqub ratios) and some can be associated with Devonian

.plutonism (e.g. Queen Hill, Mt Farrell, Figs 1 and 2}).
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85.
However, other examples have isotopic compositions

intermediate between Precambrian and Cambrian signatures (Figs 1
and 2). In some, the low 206Pb/204pb ratios probably result from
leaching of Pb from nearby Precambrian source rocks (e.g.
WOW/CAB, old Comstaff prospect in Qonah Formation between Ramsay
and Coldstream Rivers; Prover 3, Geopeko prospect Mackintosh East
area). The occurrence of both populations in some examples
{Marionoak, WOW/CAB) indicates the effects of different local
source rock compositions or overprinting by at least two séparate
mineralization episodes. Although it is likely that Devonian
thermal events were responsible for the generation of these
relatively localized hydrothermal systems, it is possible they
developed at other times, even during the Cambrian.

Irrespective of the age it is wunlikely that such

mineralization would have economic potential,.

4. METHODS : : -

The whole-rock samples were digested in a 7N nitric + 7N
hydrochloric solution prior to ion exchange and electroplating as
above. The samples were analysed on an ISOMASS 54E soclid source
thermal icnization mass spectrometer in fully automated mode.
Precision estimates representing 2 standard deviations about the
mean of over 700 analyses of standards are shown in the top left

hand corner of the figures presented below.

5. RESULTS

The results are presented in Table 1 and in Figures 3 - 6.
Samples ©of high-Pb Beulah Basalt plot within or adjacent to the
Rosebery massive sulfide field (Figs 5 and 6). The Beulah Barite

contains significantly less radiogenic Pb: 271712, 271708k and

© 271701 plotting as a tight group flanked by 271708b and 271705a
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(Figs 5 and 6). The two Paradise Barite samples contain highly

radiogenic Pb and plot well to the right of the Cambrian fields

(Figs 3 and 4).

6. DISCUSSION

The iscotopic homogeneity of the Beulah Basgalt samples and
the close gimilarity of the resultas te¢ the Roaebery signature
indicate that Pb enrichment wasg probably associated with the same
mineralizing event responsible for the massive sulfides in the Mt
Read Volcanics. The slightly lower 206pp,/204py,  ana 207pp/204pp
ratios compared with the Cambrian siénature are consistent with
derivation from rocka with a slightly larger mantle component.
This may simply reflect region variations in the nature of the
source rocks through which hydrothermal solutions circulated
(i.e. more primitive mafic rocks), or‘may indicate minor

tectonic environment differences.

o

The five Béulah Barite samples.have Pb contents varying from
115ppm to 2.7%. The range in isotopic compositions is not simply
related to the Pb content; the sample with lowest Pb (271705a, pt
8, Figs 5 and 6) contains the least radiogenic Pﬁ. However, ﬁhe
206Pb/204Pb ratio of the relatively low-Pb micaceous greywacke
adjacent to the barite (271708a, pt 5, Figs 5 and 6) haé probably
increased since the formation of the rock due to in situ decay of
U to Pb. Thus sample points 4, 6-8 probably indicate the true
initial isotopic composition of the barite. The ratios are
similar to those for the Voyager 2 prospect and the minor vein
mineralization discussed in section 3. Whether they represent

Devonian or Cambrian events, there is only a low probability they

are associated with a major hydrothermal system.
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The Paradise Barite samples contain highly radiogenic Pb,

probably as a result of radiogenic addition of Pb since
formation. Thus it is not possible to estimate accurately their
initial ratios. However the relatively high-Pb content of
especially sample 271762 (pt 9, Figs 3 and 4) suggests either the
samples contain elevated levels of U (20-25ppm) or the initial

ratio was close to that of Queen Hill (Figs 1 and 2).
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Table 1. (Aberfoyle data) 88.
Co-ordinates
SHEFFIELD
Sample No. Locality 1:63360 series Description ppm Pb
E N
271748 Eastern Beulah Basalt. 4951 1130 Hzematite, manganese 760
High Pb area. and white silica '
altered basalt.
334725 Eastern Beulah Basalt. 4959 1146 Haematite and manganese 430
High Pb area. ‘ altered basalt.
(: 334722 Eastern Beulah Basalt. 4957 1146 Haematite and manganese 345
High Pb area. altered basalt.
271712 Beulah Barite 507 086 Altered greywacks host 400
to Beulah barite.
271708a Beulah Barite 5070 0862 Micaceous greywacke 130
next to massive barite.
271708b Beulah Barite 5070 0862 Massive white coarsely 2.682%
crystalline barite.
271701 Beulah Barite 5070 0862 Gossan rwming barite 245
vein.
271705a Beulah Barite 5077 0880 Haematite greywacke 115
271762 Paradise Barite 4220 1194 Haematitic quartz rich .200
gossan.
(: 271764 Paradise Barite 4220 1194 Massive green rhyolite 175

host.
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Table 2. Results of Pb isotope analyses.

Sample

271748
334728
334722
2TL712
271708a
2717@8b
271701
271705a
271762
271764

SO0 -JNN &N

—

SEE5E

.@8449
.0870
.0848
.29e1
.0873
.0886
.2904
2.0921
2.0618
2.0626

NMNNMNRNNRNN

fEre

@.8537
0.8547
@.8533
@.857@
@.8548
@.8571
@.8572
0.8585
8.8318
@.56185

skt

18.254
18.233
18.264
18.172
18.237
18.178
18.184
18.138
18.820
25.9e2

ke

15.582
15.583
15.585
15.574
15,585
15.580
15.587
18.572
15,653
16.945

Sample No prefixes rafer to plotted points in Figs 3-6.

ag p
4

38.057
38.052
38.073
37.979
38.066
37.984
38.010
37.949

38.801
63.425

786088
88.

Pb{(ppm}

768
420
348
400
130
26,808
245
115
200
175
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