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Exploration Licence No. 11/78 was granted to CSR Limited

during September, 1978. The application for this tenement was the

result of a regional appraisal of N.E. Tasmania for an area which

would include a spread of tin mineralisation from Tertiary

alluvials through to lode and disseminated possibilities in both

country rock and mineralising granite.

•
1. INTRODUCTION

114006

•

•
•

•

The present report describes the geological concepts

which guided exploration, the methods and results of that

exploration •

E.L. 11/78 covers an area of 303 km2
immediately west

of St. Helens on the north-east coast of Tasmania.

/ ....
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•
2. SUMMARY AND RECOMMENDATIONS

Exploration of E.L. 11/78 by the Exploration Group of

CSR Limited has located four separate prospects which to different

degreesd~serve further exploration. The tenement is known as

the George River Prospect and covers part of the Blue Tier Tin­

field in north-east Tasmania. One alluvial and three hard-rock

prospects have been delineated within the exploration licence.

2.1 Thureau's Lead

•

•

Comprehensive drill testing of this palaeo­

channel by the Tasmanian Mines Department in the vicinity

of past workings did not locate any tin at depth. The

tributary streams to the palaeo-channel, almost without

~' exception, carried tin to the palaeo-channel and were
1... I...

~~ ~ . worked for their tin content. There remains a substantial

~<J:I ~ interval between the tributary workings in the Derwent

~~ c*reek and the nearest drill section at the Boggy Creek

workings. This interval is over 5,000 m long and the

palaeo-channel at Boggy Creek is 700 m'wide and 200 m deep.

This interval of the palaeo-channel is

prospective if it can be established that there are tin

accumulations over bedrock downstream from the Derwent• Creek workings.

unsuccessful due

Attempts to hand auger this

to fallback below the water

area were

table.

•

Two sections could be drilled by reverse circu­

lation across the palaeo-channel. One in the vicinity

of the Derwent Creek and if tin accumulations are encountered

the other in the middle of the untested interval. Holes

should be drilled to bedrock at 200 m spacings but the

reverse circulation method or cable tool method. Use

of the reverse circulation method is dependent upon a

,10'" successful drilling programme by Wallis Geochemical Drilling

~o at Amdex's Pioneer tin mine in early 1980.

~f:J

/ ... -..
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~.2 Johnson's Hill

An area of altered granite and greisen with

several quartz veins is located in the Lottah Granite.

This is the principal tin-bearing granite of the Blue

Tier tinfield. Small streams draining this hill show

coarse tin when basal material from the headwaters of

the old workings is panned. This area was traversed

irregularly for rock chip geochemistry and retraversed

on a rectangular soil sample grid. A small tin/tungsten

anomaly was outlined. Coarse tin was recovered in the

area of this anomaly from panned soil samples. Rock

chi.p sampling did not locate any significant mineralisation,

although greisen and altered granite samples are anomalous

in tin (300 ppm) and tungsten (1750 ppm).

Exploration of this area is hampered by dense

regrowth and steep topography. The prospect straddles

the tenement boundary shared with Renison Limited (joint

venture partner Hellyer Mining and Exploration pty. Ltd.,

to the tenement title holders).

No further work is recommended in this

•
area •

2.3 Mt. Pierson Granite

•

An extensive area of fractured granite shedding

tin in alluvium was outlined within the Mt. Pierson

Granite. Numerous traverses were undertaken in areas

of past alluvial mining activity. Despite the extensive

past alluvial mining activities few sources for the tin

were reported from within the Mt. Pierson Granite.

A grid was established over a small drainage

basin (Moonlight Marsh) representative of the larger area

in an effort to locate the source of the tin. Strong

fracturing and jointing is evident at all scales and

these joints have been invaded by silicified granite

breccia, fine grained granite and quartz tourmaline veins.

I. _...



pyrite (arsenopyrite)

types appear to carry

This programme established

diatremes are located•
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The fine-grained granite carries

and tourmaline. All three rock

up to 1% by volume cassiterite.

that vertical veins and breccia

1140GB

•

•
•

•

in the Mt. Pierson granite. Deep weathering however,

restricts reasonable outcrops to the steepest slopes or

in the base of the old workings.

This("l'lll:rger area is prospective for larger

diatreme or vein stockwork deposits and further explor­

ation of this area is recommended. This exploration should

consist of a detailed stream sediment survey of the

broad area qnd rock chip sampling of altered rock types •

2.4 Mathinna Beds

Intensive sampling and traversing was under­

taken in the vicinity of two Geophoto prospects - Upper

Scamander and Copper Show Creek.

(g~'S-<f4"(.IS~)
The Copper Show Creek prospeqt shows a zone

of anomalous base metal values in soil samples around

veins of massive sulphide in fractured quartzite. The

veins trend 0400
, the regional fault-joint trend. The

sulphide is tin and gold-bearing but mainly consists of

arsenopyrite, galena and minor chalcopyrite •

(e'M- Q3B.178)
The Upper Scamander prospect contains copper

anomalies in soil samples coincident with weak I.P.

anomalies. The sequence shows silicification, brecciation,

quartz mica and quartz tourmaline minerals. The prospect

was diamond drilled without success. """-- .1~ I 'J c;e,,~ I

The entire area encompassing these two prospects

was sampled by stream sediment, heavy mineral and rock

chip techniques. A zone of narrow limonitic gossans and

quartz veins in siltstone carrying up to 3,000 ppm Sn was

located between the Copper Show Creek and upper Scamander

prospect.

/ .......
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The remainder of the Mathinna Beds areas

should be stream sediment sampled in detail with heavy

mineral samples taken for each major drainage.

2.5 Other Work

If further work is undertaken, the, following

items should be noted :

follow up of Geophoto radiometric
anomalies "0" and "un.

orientation studies of the Hogans Track

Goldfield occurrences in order that all

areas of Mathinna Beds may be evaluated

for Hogans Track type gold deposits.

/ .....
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3. LOCATION AND ACCESS

E.L. 11/78 lies 3 km west of St. Helens township and

is bisected by the Tasman Highway (refer Figure 1). The tenement

covers 303 km2 of hilly topography. The northern half of the

E.L. contains the headwaters of the Anson River. The principal

drainage basin within the E.L. is the lower reaches of the George

River. The southern half of the tenement covers part of the

Scamander River drainage basin.

The E.L. includes cleared grazing land which covers

the alluvial flats within the principal drainages. The primary

vegetation pattern is open gum forest with local dense undergrowth.

The main land uses are. agriculture and forestry.

Access into the area is via the Tasman Highway. Access

within the E.L. is by various graded roads and forestry tracks.

A reasonable network of roads and tracks provides access to most

parts of the E.L. Most of these are shown on the accompany plans

(Dwg. Nos. K554-1 and K5542).

Elevations of 300 m are common in the metasedimentary

country featuring steep sided hills while granite country shows

100 m elevations rising to a maximum of 700 m on the Blue Tier •

/ ....



Tin was first worked in N.E. Tasmania in 1882 and a

spate of activity dominated by individual prospectors and small

mining companies continued until 1910.

•
4. PREVIOUS EXPLORATION

- 7-
114013

•

Between 1910 and the mid-1950's exploration was mainly

undertaken by the Mines Department who conducted a programme of

investigation and evaluation of the principal tin occurrences.

Exploration has been continuous since the mid-1950's

with the following companies being active :-

•

RTZ

EZ

BHP

Austminex

Utah Devel. ­

Aberfoyle

Geophoto

alluvial testing

airborne E.M. survey and follOW-Up

testing the Pinnacles and Great Pyramid

sampling structural anomalies

sampling alluvial tin areas

drill testing the Great Pyramid prospect

exploration and drill testing 1968-73.

This work is well summarised in Mortimer (1974).

At the present time, BHP, Renison and Abminco are

.. active in the area.

The Mines Department's programme has resulted in

several definitive publications on the geology and mineralisation

of the area; (Groves, et aI, 1977 and Groves, 1972).

•
/ ......



TABLE I ROCK UNITS E.L. 11/78

AGE LOCAL NAME DESCRIPTION

Tertiary Sandstone, gravel, clay

Dolerite dykes

Acid granitic rocks, aplite, quartz,
feldspar, prophyry

Lottah Sheets Medium grained biotite-muscovite
Constable Creek Sheet granite/adamellite locally fine grain-

ed and greisenous
Upper
Devonian Poimera Pluton Coarse grained/porphyritic biotite

Mt. Pierson Pluton granite/adamellite

St. Helens Pluton biotite hornblende granodi orite,
Gardens Pluton diQ;ri:t;e,_ pqrphyri tic in places
Pyengara Pluton

..

Upper
Mathinna Beds Sandstone, shale and silstoneSilurian

11/6/79

• • • • •
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5. GEOLOGY

E.L. 11/78 covers granitic rocks of part of the Blue

Tier Batholith which is a post-kinematic granite complex. The

complex covers 1,800 km2 of N.E. Tasmania (Groves, 1977). The

Upper Devonian complex intrudes Lower Silurian Mathinna Beds,

which comprise a thick sequence of thin bedded sandstone, silt­

stone and mudstone.

•

•
•

•

Many different phases are recognised within the batho­

lith. A general trend from early basic granodiorite intrusives

(featuring hypersthene and hornblende) through to granite

adamellite intrusives is observed. This trend culminates in a

series of granite/adamellite intrusives featuring muscovite and

greisen.

This section will only describe the rock types occurring

within the E.L. (For a more complete description of the geology

of the Blue Tier Batholith, see Groves, et aI, 1977). Table 1

shows the rock units cropping out within the tenement.

The geology of E.L. 11/78 is shown on Dwg.No,K554-1 and

petrographic descriptions of rock samples mentioned in this section

are contained in Appendix I .

5.1 Mathinna Beds

The main rock type is a sandstone or coarse silt­

stone, generally in units 0.1 m to 1.0 m thick. The lithology

is poorly sorted and argillaceous. Minor lithologies include

siltstone and shale.

The sequence has been subject to low grade regional

metamorphism, with phyllites showing preferred orientations of

sericite and chlorite. The sequence has been folded during the

Tabberabberan Orogeny resulting in a series of major folds,.

whose axes strike 1500
• Superimposed on these folds are minor

folds of shorter wavelength.

/ ....
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The Blue Tier Batholith passively intruded this

folded sequence. Hornfels developed in the contact metamorphic

aureoles (GRR 114) and tin and other mineralisation entered

the fractured country rock. Sample GRR 113 from the Great

Pyramid tin mine and GRR 112 from the Copper Show Creek adit

are representative of this mineralisation. Passage of this

mineralisation was associated with several types of alteration,

and samples GRR 109 (quartz-tourmaline) and 110 (quartz-mica)

are representative of this alteration.

•

•
•

•

5.2 Hornblende GranOdiorite

Three plutons of this general composition occur

within the tenement. They are :-

Gardens Pluton

St. Helens Pluton

Pyengana Pluton

These plutons are not observed in any detail,

except in auger holes where weathering of hornblende produces

a distinctive green colouration. Hornblende is a distin­

gUising characteristic of these plutons.

5.3 Biotite Granite - Adamellite

Two plutons of this composition occur within the

tenement. They are :-

Poimena Pluton

Mt. Pierson Pluton

These plutons comprise the main bulk of the Blue

Tier Batholith.

The Mt. Pierson pluton is coarse-grained and is

rarely porphyritic. The rock unit shows even texture, and

is of granite adamellite composition. On air photos it shows

a characteristic highly jointed pattern of moderately dark

grey tone. The jointing is very pronounced. Three

directions were measured in the Moonlighb Marsh area :-

/ ....
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•

•
•

These joint directions often carry quartz tourmaline

veining (+ suspected cassiterite), fine grained red aplite and

an unusual white weathering black quartz rock rock of obvious

plutonic origin (GRR 138). The first two rock types are often

associated, while the last was once observed to crop out in a

circular pattern suggestive of a diatreme or pipe. This

material carried small blebs of galena. The aplitic rock

carried disseminated pyrite (marcasite) which is locally

abundant.

The Mt. Pierson pluton crops out as distinctive

massive granite tors separated by sandy soil. The relationship

of the granite tors to joints is only seen in the fresh

exposure in the base of the alluvial workings or on the steep

rock hillsides. These joint infillings are thought to be the

source of the alluvial tin in the lower George and Scamander

River areas.

The acid rock units intruding the joints are probably

related to the Constable Creek sheet granite •

Th~~foimena pluton is extremely coarse grained and

is usually porphyritic, with large (to 3 cm) laths of feldspar

and biotite in a medium grained groundmass. The rock unit

gives rise to large granite tors and a white sandy soil which

is reflected in aerial photographs as a massive appearance

and light grey tone. This rock unit is not tin bearing.

5.4 Granite Sheets

Two groups of muscovite-biotite, granite/adamellite

occur within the tenement. They are :-

• Lottah Sheets

Constable Creek Sheet

/ ....



•

•

•
•

•

'140 i ­1 -i. ~

- 11 -

I>
These granites are tho~ght to be late stage differ-

entiates of the Poimena and Mt. Pierson plutons respectively

and to have a sheet-like form. This rock type is the "tin

granite" •

The Constable Creek granite intrudes along the

contact of the Mt. Pierson granite and the Mathinna Beds.

Exposures in the vicinity of Mt. Echo, 3 km SE of St. Helens

show the upper contact to be flat lying in this area. The

granite is similarly thought to underlie the Mathinna Beds

in the south-east corner of the E.L. The dyke-like nature

of the granite in the southern part of the E.L. suggests

the granite probably does not underlie the Mathinna Beds in

the south-west corner. The granite is usually fine to

medium grained, with two micas and a distinctive red colour­

ation. Mapping in the Haley's Creek area has indicated that

the granite is probably not as extensive as shown on the

accompanying geology plan, which is based on Groves, et aI,

(1977). Samples, GRR 95 and 115 are typical of the Constables

Creek type.

A distinctive aerial photo pattern was not discerned

for this unit. As mentioned above the fine grained aplite

which occupies joint planes within the Mt. Pierson granite is

thought to be related to the Constable Creek sheet •

The Lottah Sheets consist of medium to fine-grained

granite showing two micas. Three areas occur within the

tenement. They are :-

Platts Lookout

Gould I s Country

Sweets Hill

This granite type contains most of the hard-rock

tin prospects on the Blue Tier tinfield. The tin occurs in

greisenous veins or in flat lying greisen sheets within this

granite, e.g. the Anchor tin mine (Groves & Taylor, 1973).

Sample GRR 116 is taken from the Anchor tin mine.

/ ....
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•
The Platts Lookout occurrence is

granite with biotite and minor muscovite.

alaskites and aplite dykes are associated

a medium grained

Pegmatites,

with this granite.

•

•
•

•

The Gould's country occurrence is a fine grained

granite especially near the western contact, with zones of

of medium-grained muscovite-biotite granite. This granite

shows greisen at the contact with the Poimena Granite in the

vicinity of Steve Hyde's Homestead on the Anchor Road. In

this locality the granite is strongly jointed, without

biotite but showing large muscovite crystals adjacent to

or within the joint planes. Small muscovite crystals occur

within the granite blocks defined by these joint surfaces

(sample GRR 146).

Elsewhere fine-grained granite shows quartz

veining, blebs of tourmaline, and the generally "rotten"

appearance of weathered altered granite.

The granite forms topographic highs on the

surrounding Poimena surface, and in cleared forest areas

has a bright white airphoto tone. Usually these outcrops

are densely forested and support a vigorous undergrowth.

5.5 Dolerite

Dolerite of probable Devonian age was observed

intruding the Lottah Granite in the vicinity of Halls Falls

on the Groom River and intruding the Mathinna Beds in the

vicinity of the Scamander River granite dyke. The dykes

are about 10 m wide and strike 0400 (sample GRR 111).

5.6 Tertiary Sediments

A significant thickness of Tertiary sediment (up

to 100 m) has accumulated in the palaeo Georges River in a

deposit known as Thureau's Lead. The sediments are mainly

sandy-clay and clayey sand with minor conglomerate, clay

and intercalated basalt (Jack, 1964). Elsewhere the dra1nages

contain grey black sandy clay over quartz-rich gravel wash.

This wash is often tin bearing in areas draining the Mt.

Pierson Granite.

I .. ..
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6. EXPLORATION CONCEPTS

6.1 Alluvial Cassiterite

•

•
•

•

Alluvial cassiterite is widespread within the E.L.

especially between Goshen and St. Helens. Here, mining in

the past has mainly been concentrated along Thureau's Lead

which followsethe path of the former Georges River.

Exploration by mining companies and the Department of

Mines along the buried channel has indicated low grade

ground ( 0.06 kg/m3 Sn) with the cassiterite concentrated

where reworking by the present river has occurred (Jack,

1964) •

No economic or sub-economic alluvial cassiterite

has yet been found deep in the buried valley. This suggests

the Tertiary gravels are barren, with erosion and concentra­

tion of cassiterite, a recent phenomena. The possibility

that a deep, narrow, but rich lead exists should not be

entirely discounted until adequate assessment of the valley

system is undertaken. The possibility of deep leads being,
preserved within an older buried valley system outside the

known river systems appears remote. This is· due to a combina­

tion of the large amount of outcrop and an incised topography •

6.2 Eluvial Cassiterite

No eluvial cassiterite deposits have yet been

reported in the E.L. The potential for such deposits still

existing is remote as past mining activity was extensive.

Any such deposit would have been mined as a shallow alluvial

deposit. Some small eluvial cassiterite areas may still

exist. The most economical means of exploring for these

is to :-

research old records for coarse and/or

rich cassiterite areas;

- panning the streams for source areas;

- identifying source areas during exploration

for more extensive alluvial deposits.

/ ....
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6.3 PrimaryCassiterite

Primary cassiterite is known to occur within the

E.L. principally as greisenous lodes associated with the

more acid phases of plutonism, i.e. the biotite muscovite

granites known as Lottah and. Constable's Creek Sheets. The

cassiterite is concentrated in greisenous lodes in the

contact zone of the acid granites and in the country rock.

Stockwork-like vein swarms are known in both the granite at

the Anchor Mine on the Blue Tier, west of Lottah; and in

the Mathinna Beds at the Great Pyramid, southeast of the

present E.L. ~. doubt other similar deposits have yet to

be recognised •

The types of cassiterite mineralisation expected

to be associated with the relatively passively intruded

stocks and sheets in northeastern Tasmania are summarised

as follows :-

vertical greisenous quartz tin veins;

horizontal quartz tin veIns;

tin-wolframite veins;

a concentration of small veins of the

above to form a stockwork •

This mineralisation is usually concentrated either
in the granites or contact sediments, although horizontal

quartz tin veins are more likely in the roof zone of small

bodies of late biotite granite and tin wolframite veins in

the country rock above cupolas.

various areas within the E.L. appear worthy of

renewed effort for primary cassiterite. These are in or

surround the stanniferous-bearing Constable's Creek and

Lottah micaceous granites and include both "hard rock" and

altered "soft rock" deposits. Of immediate interest is the

north-south contact between the Constable's Creek granite and

the Mt. Pierson adamellite just southwest of St. Helens.

Here, large areas of alluvial cassiterite have been mined

previously. This cassiterite may have been shedding from a

concentrated or disseminated source located in the ~ontact

zone.
/ ....
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6.4 Wol~ramite and Molybdenum

Quartz veins with wol~ram and minor molybdenum

occur in north-northeast to north-east trending tension

fractures around Wolfram Creek, just outside the south-east

boundary of the E.L. Similar veins may exist in the Mathinna

Beds inside the E.L., or perhaps trapped in a small cupola of

granite (cf. the Echo Prospect on Constable's Creek) which as

yet, is unexposed in our area. Stockworks of these veins

may also exist where the competence of the rocks allowed

concentrated fracturing.

6.5 Copper, Silver, Lead and Zinc

Northwest trending fractures containing copper

mineralisation with minor lead, zinc and silver occur in the

Mathinna Beds surrounding the granites to the south-east of

the E.L. Mapping by geologists working for the Tasmanian

Mines Department has recognised a zonation of mineralisation

around the granites. This progresses from cassiterite, to

wolfram-molybdenum, to copper, to an outer silver-lead-zinc

zone, (Groves, 1972).

The possibility that a lode of copper or silver­

lead exists in the small amount of country rock exposed in

the E.L. should not be ignored but must be minimal. This is

because the Constable's Creek Granite is plunging shallowly

to the southeast and is probably never far from the surface

within the E.L. On the other hand this makes this southern

area more prospective for tin and/or wolfram and molybdenum.

The possibility of replacement deposits in the

area is also remote as the Mathinna Beds are a particularly

monotonous sequence of sandstones, siltstones and laminated

mudstones with a high argillaceous or siliceous content.

6.6 Gold and Silver

Gold and silver bearing quartz lodes are known to

the immediate west of the E.L. in the Brilliant Creek area.

/ ....
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These are considered to be associated with more basic biotite

granodiorites which crop out west of the E.L.

Similar lodes could occur in the tenement. Previous

work by Geophoto in the early 1970's delineated some anomalies

in this area that were subsequently drilled. These should be

re-evaluated •

,.
/ ....
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7. SAMPLING AND ASSAY TECHNIQUES

Samples were labelled as follows :-

Samples were analysed as follows :-

GR Georges River Prospect, followed by either of -:

S stream sediment

H heavy mineral sample

L soil sample

LH composite panned soil sample

R rock sample

• GRR 1-79

GRL 1-20

GRS 1-21

(for Cu, Pb, Zn, Ag, Cd, Bi by AAS using

a perchloricjnitric acid digestion; Mo

and W by colorimetry; and Sn, As, Sb, Au

by emission spectroscopy).

•
GRR 80~147 (for Cu, Pb, Zn, Co, Bi by AAS using a

GRR 21-158 perchloricjnitric acid digestion; . Mo and

GRLH 159-180 W by colorimetry; and AU, Ag, As, Sn by

GRS 22-176 emission spectroscopy. )

Stream sediment an9 heavy mineral samples were collected con­

currently at most sample sites; however, there are sample sites

• where either heavy mineral or stream sediment samples were

collected exclusively. The sites for heavy mineral only are -

82, 83,87-92, 97, 109, 110, 112, 115-120, 122, 128,

157, 158, 174, 175, 177-183

Stream sediment only "-

19, 26, 31, 67, 80, 94, 111, 121, 159, 167-173.

The following samples were either lost or the numbers not used '-

Locations of samples prefixed GRS, H or R are shown on the

accompanying plan DWG No. K554-2.
•

GRSjH

GRS

27, 28, 99, 100

68-73, 81, 101

GRR 101

GRL 122, 129

/ ....
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•

•

•
•

•

Stream sediment samples were taken from old stream

banks as far as possible, and the presence of fresh sandy wash

(contamination) was noted. The type of float on the creek and

the bedrock was noted also. The soil auger was used in areas

of bad contamination or clay overburden. Samples were

and sieved to -20 mesh, before pUlverising for analysis.

Heavy mineral samples were sieved to -20 mesh before

panning.

Soil samples were collected from the C horizon and split

into two samples. One sample was bagged for drying, sieving at

-20 mesh, pulverising and assaying. The other sample was panned

and provided a visual estimation of tin content. The panned soil

samples were grouped into composite samples for check assays.

A sample of beach sand (GRLH 180) and beach sand with

tin concentrate ( 1% Sn) added (GRLH 179) were included as check

assays. A disturbing feature of this check was the high Sn assay

(300 ppm) of sample Nos. 180 s~9gesting laboratory contamination .
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Two test areas were selected to evaluate the effective­

ness of geochemistry and heavy mineral studies in identifying

known mineral deposits. These areas are :-

•

•

•
•

•

8.

114028
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ORIENTATION SURVEY

Wolfram Creek area - W, Mo and Sn veins in

Mathinna Beds.

Priory area - Sn lode in granite

8.1 Wolfram Creek (Figure 2)

Stream sediment and heavy mineral samples were

collected from the old stream banks in the Wolfram Creek

watershed. Numerous small quartz veins carrying varying

amounts of wolfram and molybdenum are known within the area.

These sometimes carry small amounts of sulphides. The sample

positions are shown on the accompanying sketch map.

Five soil samples were taken on the slopes below

small wolfram-molybdenum quartz veins on the Lutwyche

Prospect in an attempt to follow any values encountered in

the stream to their source. The soil samples are from the

B horizon, The soil on these steep sided hills is thin with

a thick scree of broken rock •

8.2 The Priory (Figure 3)

A series of soil samples were taken down-slope

from this small tin-bearing .lode. The soil samples were taken

from the B. horizon. Auger samples were also taken in the

small depressions draining the area. Samples were taken of

the material above the weathered granite bedrock. The

possibility of contamination of the samples due to the old

workings upstream cannot be discounted as the area of

contamination is difficult to assess.

8.3 Geochemistry

The orientation samples were sent to A.C.S. Labora­

tories, Adelaide for sieving into four fractions :-

/ ....
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-20 mesh +40 mesh

-40 mesh +60 mesh

-60 mesh +80 mesh

-80 mesh.

•

•
•

•

Each fraction was analysed as follQwS :-

Cu, Pb, zn, Bi, Ag, Cd using a perchloric/nitric

acid digestion and read on the AAS.

Mo and W by colorimetry.

Sn, Sb, As, Au by emission spectroscopy (semi­

quantitative) .

Assay results are contained in Appendix II.

8.4 Heavy Mineral Samples

The panned samples were sent to Minpet Services for

separation by bromoform and visual mineral identification

according to a predetermined analysiS sheet~

Result sheets are contained in Appendi.x III.

8.5 Geochemical Results

A suite of elements were geochemically assayed in

the hope of highlighting minorjelement concentrations as

indicators for primary Sn-W mineralisation. Most of the

element concentrations were below the limit of detection of

the geochemical method used, and were not of any great use.

However, Cu, Pb, Zn, Wand Sn showed promise.

An R mode cluster analysis of the four size fractions

of the Wolfram!reek data was undertaken by Earth Science

Computer Services. The results of that data are contained in

Appendix V.

The results show that coarser fractions are more

useful with a -20/+80 or -20/+60 mesh fraction being optimum.

Wand So are canplementary, and Cu/zn also, with these two groups

being related in coarser fr.actions. Pb is independent as is

Sn in the finer fractions.

/ ...-.
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This data shows the use of -80 mesh sample and

Cu/zn analyses as indicators for tin mineralisation of the

Wolfram Creek type does not optimise the size of the

geochemical response of such mineralisation.

The Priory data shows i) no significant base metal

values are associated with the lode; and ii) a general

spottiness of the values with a preference for higher values

in coarser fractions. Again -20/+60 or -20/+80 fractions

appear optimum. For lode deposits in "tin" granite, tin is

the best indicator .

The bedrock auger programme (GRS 167-173) and the

rock assay results (GRR 130-2) confirm this data. The Anchor

Mine rock samples also show the same pattern with a suggestion

that Zn and W anomalies may be complementary with tin deposits.

The alteration around the Priory Lode shows high arsenic

values (GRR 132)

8.6 Heavy Mineral Results

Heavy mineral data was obtained for. the Wolfram Creek

area only. Trends are reported below.

(a) tourmaline grains become finer with increasing distance

from the granite contact.

(b) zircons are rounded (reworked from sediments)

(c) cassiterite is a minor mineral in streams draining

W-Mo shows

(d) cassiterite is a major mineral in streams draining Sn

shows with GRH 8 being highly anomalous.

(e) cassiterite is a minor mineral in streams draining the

granite contact.

(f) limonitic detritus is common.

(g) wolframite doesn't report in the heavy mineral fraction

in streams draining W-Mo shows.

(h) contact metamorphic minerals reported widely.

/ ....
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9. ALLUVIAL TIN EXPLORATION

Some time was spent examining the old alluvial workings

in order to :-

establish their extent and thus delineate

unworked areas;

to establish or confirm the grade of these

areas; and

ascertain the source of the cassiterite.

Alluvial mining has been carried out to bedrock

from the vicinity of the Anchor Mine in the northwest of the

area to the Powers Rivulet in the east. The Groom River and

the George River below its junction with the Groom River were

the principal rivers worked. Local information suggests the

George River flats at Goshen contain tin. The Siamese Tin

Company who held the lease over these flats ceased operations

before mining this area. The area is cleared and sown to

pasture and local resistance to drill testing the river flats

should be expected.

The Groom River still contains tin, in the basal

boulder beds as the early tin miners could not move these

boulders. The amount of tin remaining and the yardage of

overburden discourage testing of this area. No attempt was

made to sample these areas in order to confirm this

information.

Alluvial mining has been carried out to bedrock in

many of the streams which drain the Mt. Pierson granites.

Most of these streams would have drained into Thureau's Lead.

Examination of these workings shows the alluvial miners by­

passed the swamp or marsh areas. Auger testing of these areas

showed most of them to contain tin in quartz gravel beneath

1.5 to 5 m of grey sandy clay. Areas tested in this manner

include :-

/ ....
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•
Area

Steeles Marsh

Carters Marsh

Terryvale Marsh

Marshes on Albion Creek

Moonlight Marsh

Rattray Marsh

Sample Nos.

159-166, 177H*

176

not tested

174H

178

144-156.

•

•
•

•

Marshes of similar potential include those in the

headwaters of Constables Creek (Transit Flat) where local

information suggests unworked alluvial areas remain. The

early miners were not able to provide sufficient water to

nozzle effectively and" the clay overlying the gravels made

shovelling too difficult.

Steelesand Rattrays Marshes were investigated in

some detail. They are large areas where no mining activity

has been undertaken, but whose drainage basins are located

on the favourable Mt. Pierson Pluton.

Steeles Marsh covers an area of 1-2 km2 on

Treloggens Creek, a tributary to the Scamander River. The

marsh has" been drained, cleared and sown to pasture. Clay-rich

sediments up to 5 metres thickness were intersected in the

auger sampling. Tin-bearing wash was not intersected although

some panned heavy mineral samples show minor amounts of

cassiterite (163 and 165). Treloggens Creek below limit of

headward erosion shows major amounts of cassiterite (177),

although not a great weight of concentrate was obtained from

the panned sample. Geochemical assays confirm these results

w~th 1,000 ppm Sn for GRS 177.

Rattrays Marsh covers a much larger area from the

Anson River in the west to the Last River in the east and

includes Dead Horse and Fight Creeks. The marsh is partially

drained and sown to pasture. Clay-rich sediments overlie sand

wash (up to 3 m thick). Tin was intersected in minor amounts

in samples 147, 151, 152 and 154 and in major amounts in 153,

150 and 149. However, the amount of concentrate for the last

* Heavy mineral sample only. / ....
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two samples is suspiciously high especially in view of the

fact that heavy mineral sample 157 contains a large amount

of pyrite which was visually observed in sample 150. Samples

157 and 158 were of tin-bearing wash taken from a mineral

claim held by Reynolds on Saxelby Creek on the Argonaut

Road and were expected to contain cassiterite. It would

appear that samples 150-157 and 149-158 have been interchanged

on the heavy mineral report. The low geochemical values for

tin from the stream sediment data confirm these results.

9.3 Thureau's Lead

In the area known as Thureau's Lead, tin has been

won from the surface sediments to a maximum depth of 5 m.

The sediments are unconsolidated sands and sandy clays over­

lying clay-rich sediments. The early miners nozzled down to

the clay-rich sequence which was referred to as "marine bottom".

The principal workings appear to coincide with the junction

of major tin-bearing tributary streams with the palaeochannel.

•

•
•

Bog Creek workings

Clio Hill workings

Argonaut workings

Ruby Flat workings

Medeas Cove workings

Bells Marsh Creek

Albion Creek

Saxelby/Argonaut/Golden

Fleece Creeks

Launceston Creek

Constable Creek

•

The tin was very fine and black. Concentrates of

50% Sn were obtained with the principal contaminants being

gold, sapphire, zircon and wolfram. However, in each set

of workings local areas of coarser ruby tin were encountered.

Sufficient gold was recovered to pay the miners wages. The

reported grades were extremely low, and these grades were

confirmed by sampling faces left standing in each of the

principal workings.

Neither the early prospect pitting (usually only

to the water table) nor the later drilling in 1963 by the

Department of Mines (Jack, 1964) has located any cassiterite

over the granite bedrock. The section lines were drilled on

/ ....
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100 m centres and section lines are shown on DWG No. K554-1.

The section lines were located about the old workings.

Examination of the original logs leaves little room for

doubt as to the accuracy of the 1963 drilling. Appendix V

includes a copy of Jack's 1963 report and a table of past

production records.

The headwater area of Thuieau's Lead was not

drilled by the Mines Department in 1963 and the section

below the old workings in Hunt Mine and Derwent Creeks above

the Bog Creek workings could be drill-tested. This area is

of approximately 5,000 m long, 700 m wide and up to 200 m

deep. Bells Marsh and Derwent Creeks and the Groom River are

tin-bearing and the early mines did not work this section of

Thureau's Lead.

The greater part of this area is open forest with

only a small area around Terryvale Homestead sown to pasture.

The absence of economic ~in accumulations in

Thureau's Lead can be explained as follows :-

i) the tin-bearing basement areas were not exposed

during sedimentation, or

ii) the tin-bearing alluvials were eroded and replaced

by rapid sedimentation.

Both these hypotheses explain the bimodal tin grain

size: the coarse red tin being of recent origin, the fine black

tin being reworked alluvial tin already contained within the

sediments of the lead. There is uniform low grade tin

distributed throughout the lead.

The George River is presently cutting into its base

at the Priory Bridge and a sample of the older alluvium was

panned for tin (GRH 174). This sample shows a major concen­

tration of tin in a fairly heavy concentrate. This tin is

believed to represent the material Albion Creek was bringing

to the palaeochannel.

/ ....
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10. PRIMARY TIN EXPLORATION

~ Three main target areas were selected for detailed

investigation. They are :-

.. Lottah Granite sheets

Mt. Pierson Granite area

Constable Creek Granite,

Mathinna Beds area.

including the

and

•

•
•

•

10.1 Review of Past Company Activity

Geophoto's work contains the only systematic

sampling, with assays for Cu, Pb, Zn, Mo, Bi (not Sn or W) on

the -80 mesh fraction.

An airborne radiometric survey was very comprehensive

and outlined several interesting anomalies which were not

apparently followed up by Geophoto staff. In particular an

anomaly was obtained over a cupola of Constables Creek granite

within the Mathinna Beds, the granite contains a greisen

rich in Mo-W (Echo Prospect, Figure 1). Although this anomaly

lies outside of our tenement, two other comparable anomalies

located over Mathinna Beds within a kilometre of the.Constables

Creek granite were obtained within the tenement. These

anomalies labelled"O" and "U" are shown on DWG No'

File Reports Q41/24 and 28).

A fracture analysis of the area was undertaken by

Geophoto's parent company, Texas Instruments using a computer

modelling technique (Tas. File Reports Q33/15 and 41/30). A

fracture cluster anomaly approach had also been used by

Austminex in 1965 with SQme success. Austminex soil samples

were assayed for copper and anomalous results were followed

up (Tas. File A41/8) •

10.2 Lottah Granite Sheets

The three principal outcrop areas are Platts Lookout,

Goulds Country and Sweets Hill. Each of these areas was

investigated.:-

/ ....
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stream sediment and heavy mineral samples were

taken from streams draining the granite contact

(the most favourable locus for mineralisation).

traversing of the geological contact and rock

chip sampling was undertaken to confirm Mines

Department mapping and to collect samples from

areas of interest.

10.2.1 Platts Lookout ~SIS- qD,.3"7~)

•

•

•

•

Difficulty was experienced in mapping the

boundaries of the Platts Lookout mass. Alaskites,

aplites and coarse pegmatite phases of this granite

were found on road traverses. No greisenous areas were

encountered in this mass.

Difficulty in obtaining representative stream

sediment samples due to high run-off and contamination

from forestry work led to streams draining the eastern

portion being resampled by augering. As far as possible,

samples on bedrock were obtained. Below the water table

fallback in the basal gravel was a significant problem.

The Platts Lookout area had not been sampled in detail by

any exploration company nor is any tin mineralisation

reported from past prospecting •

Geochemical assays of stream sediment and rock

chip samples show no obviously anomalous values, although

tin, tungsten and molybdenum show some variation, to 20

ppm. Heavy mineral concentrates consist mainly of biotite,

zircon, ilmenite and locally andalusite and tourmaline.

Grains were usually angular and 0.1 to 0.2 mm in size.

Trace amounts of cassiterite and wolframite were locally

observed.

10.2.2 Goulds Country/Sweet Hill ('a~'<)- 8"16.327)

The Goulds Country/Sweets Hill masses are

surrounded by old alluvial workings. Mica-rich, fine

grained granite and quartz veining were found on a topo­

graphic high (known as Johnson's Hill) on the northern

/ ....
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margin of the E.L. Numerous rock samples were taken from

an area which appears to be shedding tin into the small

creeks draining it. This area, Johnson's Hill, warranted

more detailed sampling and a soil auger programme on 200 m

centres was conducted. Some lines were extended to the

granite contact. Lines were oriented 045, and sample

sites flagged and labelled.

The location of the soil samples and the

distribution of composite sample groups is shown on DWG

K554-3 •

Geochemical assays of stream sediment and rock

chip samples show few obviously anomalous values, although

tin, tungsten, molybdenum and bismuth·show variations.

Direct observation of previous alluvial workings combined

with discussions with local residents proved a more

effective means of prospecting in this area. Quartz

tourmaline veins, greisen and altered granite were located

during traversing the central ridge. Clearing of land

for agricultural activities has introduced considerable

contamination into the sampling environment.

Heavy mineral concentrates consist of biotite,

ilmenite, andalusite and zircon with local concentrations

of cassiterite. These concentrations of cassiterite are

independent of geochemical stream sediment anomalies but

are coincident with previous mining activity.

Assays of soil samples proved very poor indi­

cators of mineralisation. A coincident tungsten, tin,

copper, zinc anomaly is outlined near the tenement boundary

in the vicinity of alteration observed near rock chip

traversing .. Again a spottiness of tin values is observed.

Tin and tungsten anomalies are coincident in assays of

composite soil heavy mineral samples and in soil samples.
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10.3 Mt. Pierson Granite Area

The majority of the streams draining this granite

show a strong structural orientation. This is especially so

of those creeks that have been mined for their tin content.

It appears that alluvial tin is being brought to the area of

the former G~rge River by these north-easterly trending

streams. The extent of these alluvial workins and their

relationship to the Mt. Pierson Granite is shown on DWG NoK554-2.

Rock chip and stream sediment sampling was not undertaken in

this area. Instead some time was spent examining the old

alluvial workings in order to ascertain the source of the

cassiterite. The streams are shedding cassiterite at present

times. Quartz-tourmaline scree is abundant in the Albion

Creek, Boggy Creek and Argonaut workings. This core is tin­

bearing in places (GRR 133).

Traverses were undertaken in the Argonaut, Ferntree

Hill, Boggy Creek, Saxelby Creek and Moonlight Marsh areas.

In each case the creeks draining these areas were mined for

tin (both alluvial and eluvial) without a source ever being

located. An exception is the Priory Lode which shed into

Bread and Butter Creek. Traversing in each of the above areas

revealed float of three different rock types .-

- fine-grained granite aplite;

- quartz veining with tourmaline;

~ an unidentified siliceous rock.

Petrographic analysis of these rock types show them

to contain 2% by volume cassiterite, although rock assays are

generally very low.

A representative area of small drainage (Moonlight

Marsh) containing coarse alluvial tin was soil sampled on a

200 m grid in an attempt to locate a tin source. The grid,

geochemical contours and the composite sample areas are shown

on DWG No. K554-4.

Sampling in the Moonlight Marsh area revealed a

consistent joint pattern within the Mt. Pierson Granite. The

/ ....



•

•

•

•

114039
- 30 -

joints had been invaded by each of the above rock types.

Joint outcrops were relatively scarce as the joint horizons

tend to weather leaving an intervening granite tor. On the

side of Copplestone Hill (a significant topographic high), a

small pipe-like outcrop of siliceous material of 20 m diameter

(GRR 138) was located in 'association with flat joints infilled

by tourmalinised microgranite and quartz tourmaline veining.

Soil samples in this area show coarse tin. As this rock

association shows tin values, a structural analysis should

be undertaken to locate large features of this type.

Geochemical assays of soil samples show an amorphous

pattern without any. significantly high values. Rock chip

samples of quar·tz-tourmaline veining and aplitic granite show

values to 1,000 ppm Sn. Panned soil samples show tin in con­

centrates in several disconnected locations. Significantly

some of these locations are downslope from the breccia and

aplite/quartz veining described above (2.2 E/0.5S). The other

anomalies are also downslope from the widespread veining.

10.4 Mathinna Beds

Most areas of Mathinna Beds within the tenement are

possibly underlain by granite plutons and thus are favourable

areas for exploration. There are three principal outcrop

areas :-

Haley's Creek area

Hogans Creek area

pyengana and Goshen Roof Pendants.

10.4.1 Haley's Creek

•

Geophoto carried out regional stream sediment

sampling over this area and obtained a copper anomaly in

the headwaters of Haley's Creek. An adit and shaft were

also located. These two prospects were then tested

separately as the Upper Scamander Prospect and the Copper

Show Creek prospect, respectively. These are shown on

DWG No.K554-1.

/ ....
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Geophoto reports on the work carried out on

the prospects and the geochemical data were reviewed •

Detailed stream sediment and heavy mineral sampling was

undertaken by CSR staff on both major and minor streams.

A geological appraisal of the area was carried out with

stream bed and ridge top traverses. Numerous rock chip

samples were taken on these traverses and a geological

map produced. Sample locations are shown on DWG No.K554-2.

(a) Copper Show Creek Prospect. This prospect is located

near the junction of Haley's Creek and the Scamander

River on the eastern boundary of CSR's tenement. An

adit, a small shaft (water-filled) and several costeans

are located on small quartz veins trending 050 in a

large quartzite band trending 150, dipping 80 0 west.

The quartzite veins carry minor arsenopyrite, pyrite­

marcasite, galena and sphalerite with blebs of

chalcopyrite (GRR 12 to 18) •

The cross-cutting veins strike at 050 and are vertical

to westerly dipping. These quartz veins are common

throughout the area and most have been prospected to

some extent. The quartzites can be followed along

strike for some distance and frequently suffer minor

displacement by north-east trending faults. Limonitic

gossanous material is commonly found in these faults

and throughout the area. Usually it is found in the

more shaley members of the Mathinna Beds.

Geophoto's exploration of this prospect consisted

of three parallel survey lines, 60 m separation,

bearing 340 0 and of 720 m length were cut to the

east of the workings. B horizon soil samples at 30 m

spacing were assayed for copper, lead, zinc and silver.

A NNE trend for mineralisation was established while

assays of 'Vein mineralisation showed values up to

1.52% As and 460 ppm Pb. Samples of iron stained

quartzite band assayed up to 6.8% Pb, 0.29% Zn,

105 ppm Ag and 35% As (Geophoto Report 1970/83).
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CSR's exploration of this prospect revealed a

further shaft and a trench opened on the same

quartzite, some 800 m NNW of the main adit. Assays

of the vein material from the main adit (GRR 12)

confirm the copper-arsenic nature of the mineralisa­

tion,but also 'show gold (8.5 mm), tin (300 ppm) and

antimony (1,000 ppm) values.

•

•
•

•

Assays of the vein material in the trench (GRR 13-18)

show copper, lead, zinc, tin, silver and arsenic

values •

(b) Upper Scamander Prospect. This prospect is located

in the headwaters of Haleys Creek. Geophoto's

detailed stream sediment sampling revealed anomalous

copper values over a wide area. Gridding, mapping,

soil and rock geochemistry were followed by an induced

polarisation survey and then a limited diamond drilling

programme was undertaken. A single hole was sited on

a weak I.P. and soil copper anomaly. The hole was

depressed normal to the bedding. The core showed minor

chlorite-quartz breccia zones with anomalous base

metal values. Sulphides of copper and lead were

visible in trace quantities on joint planes (Geophoto

Reports 1970/1A, 1970/a, 19701B and 1971/44) .

CSR's exploration aimed to detect disseminated tin

stockwork deposits of the Great Pyramid type. This

type is considered the most likely discovery in this

Haley's Creek area of Mathinna Beds.

Stream Sediments. The stream sediment results

show a much smaller anomalous area for base

metal values than was evident in the Geophoto

survey. Again the granite sediment contact is

anomalous (samples GRS 24, 25, 23, 29, 30, 33,

32) while in Haleys Creek sample GRS 111 was

anomalous. The other main creek drai~ing the

Upper Scamander anomaly was not stream sediment

sampled (heavy mineral sample only).

/ ....
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The difference in the geochemical results

reflect the different size fractions; -20*

(CSR) against -80* (Geophoto).

Heavy Minerals Samples. The major constituent

of the heavy mineral samples is ferruginous

siltstone (both magnetic and non-magnetic

varieties). Detrital heavy minerals usually

rounded and locally abundant are also common.

These include zircon, rutile, ilmenite, magnetite

with minor amounts of anatase, sphene, etc.

Tourmaline grains are of major abundance, usually

angular and coarse, and rarely as fine needles.

Metamorphic mineral assemblages are also noted.

Minor amounts of cassiterite are noted in

samples 22, 30, 76, 77, 101, 114, 115, 116, 117,

81, 83 and 89. This cassiterite is probably

shedding from the sulphide veins outlined above.

Trace amounts of gold, scheelite and wolframite

are also detected.

Rock Chip Sampling. In the area of the Upper

Scamander Anomaly limonitic gossanous quartz

float is found on the western side of the hill

together with small quartz veins carrying minor

amounts of galena, arsenopyrite and pyrite (GRR

40,41,42,43). Gossans from this area show

high Sn and W values (GRR 81, 83, 84, 85, 86, 60,

59) .

DDH's 1 and 2, drilled by Geophoto, were sited

to test weak I.P. anomalies and broad copper

anomalies along the base of a quartzite. Quartz­

mica and quartz-tourmaline veins are also common

in the area. No mineralisation is visible there,

but the tourmaline carries anomalous tin values

(GRR 52, 58). Quartz-tourmaline rock (GRR 44)

is equivalent to petrographic sample GRR 109 and

quartz mica rock GRR 73 is equivalent to petro­

graphic sample GRR 110.

/ ....
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Two structural anomalies located in the Copper

Show Creek were subject to follow-up work which

is discussed in detail in the following section.

Structural Analysis (Figure 4). Geophoto

carried ou't a computer generated structural

analysis of their tenement. The raw data was

examined to locate those areas within E.L. 11/78

where a concentration of structures or patterns

suggest buried intrusions. It should be noted

that Geophoto expressed some doubt as to the

viability of the original data because of the

strong east-west bias on the aerial photos due

to coincidence shadows and the flight lines

(Geophoto Reports Tas. File Q41/30, Q33/15).

As a preliminary investigation into the viability

of this concept four small structural anomalies

in the Mathinna Beds were checked on the ground.

Stream sediment and heavy mineral samples were

collected from streams draining the anomalies

and some rock chip samples were collected.

Two of these anomalies were in the headwaters

of Haley's Creek and two along Queen of the Earth

Creek.

The anomalies on the Copper Show Creek area (1

and 2) were found to have surface expressions.

Anomaly 1 covers an area of soil copper anomaly

as sampled by Geophoto. Float of granite was

also found in this area which is some distance

and over a ridge from apparent contact. Horn­

felsing is also more common and coarser with an

occasional vein of quartz and mica.

Anomaly 2 was evident as a scarcity of outcrop in

Haley's Creek. Where outcrop exists, the normally

siliceous well-bedded rocks have the appearance of

a well-fractured or ruptured area. Geophysics

and geochemistry should be considered over these

two areas to fully assess them.
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Anomaly 3 was not evident on the surface and

occurs at the junction of the two creeks,

Brilliant Creek and Queen of the Earth Creek.

The area was sampled intensely. Stream sediments

showed no really high values, while rock chip

assays (GRR 94 and 95) showed evidence of minor

mineralisation. Cassiterite is noted in minor

proportions in sample 93.

Anomaly 4 appears to be the result of a small

quartz dolerite-like intrusion found on the

ridge top, near the contact with the granite •

•

• 10.4.2

It is obvious that these structural anomalies

can be identified on the ground and further work

along these lines is warranted. This is

especially so in those areas in the granite that

coincide with areas that appear to be shedding

tin, notably Anomalies 5 and 6.

Hogans Track Area

•
This area was sampled by Geophoto and the results

of that survey have been reviewed. Besides investigation

of two structural anomalies (Nos. 3 and 4) no other work

was undertaken in this area. The area is prospetive for

gold deposits of the Hogans Track Goldfield type. Radio­

metric anomaly 0 is worthy of further investigation.

10.4.3 Goshen and Pyengana Roof Pendants

•

These areas of Mathinna Beds were not investi­

gated at all, though the Geophoto geochemical data was

reviewed. This data showed an area of anomalous Zn values

in the Pyengana area, which could be further investigated.

These areas are prospective for Sn and Au deposits. A

source for the gold in Thureau's Lead has yet to be

established.

/ ....
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Minpet Services
76 McLachlan Avenue. Rushcutters Bay. N.S.W. 2011 - P.O. Box 24 Rushculters Bay. N.S.W.
Telephone 3576423 - after hours 665 4986

Ref: PJC:5/79

The Chief Geologist,
Minerals & Chemicals Division.
CSR Limited,
G.P.O. Box 483,
SYDNEY, N.S.W. 2001.

4th August, 1979.

• Attention: Mr. G.C. Hall

Dear Sir,

•
. "-

•

A PE TROGRAPHIC STUDY OF SEDIMENTS AND
GRANITES FROM E.L.ll/78 AND

NEIGHBOURING AREAS, ST. HELENS, TASMANIA

Herewith petrographic work on rocks from the St. Helens

area, completed as requested in Mr. Hall's letter dated 22nd May,

1979. Mineralogical work on the panned sediments collected by Mr.

Hall at that time will be completed as soon as possible.

Yours faithfully,

P.J. CURTIS



\

•
MlNPET SERVICES

•

•
•

•

76 McLachlan Avenue, Rushcutters Bay, N.S.W., 2011

REPORT NO. 5/79

A PETROGRAPHIC STUDY OF SEDIMENTS AND GRANITES FROM

E.L. 11/78 AND NEIGHBOURING AREAS, ST. HELENS, TASMANIA •

(for Mr. G.C. Hall, CSR Geologist)
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rnTRODUCTION

This report comprises the petrographic part of a request

for petrographic and mineralogical work (by Ian Neuss in the first

instance, and latterly by Greg Hall) on rocks and stream sediments

from the St. Helens area of Tasmania.

The rocks include sediments and brecciasiand 'granites'

from the area. As well as identification of rock types, it is

requested that pneumatolysis, evidence of alteration and brecciation

ph~nomena associated with and observed in specimens-from CSR's E.L.

11/78 is compared with similar known rocks from neighbouring areas •

,

/ ....
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2. STJMW>.RY!DISCUSSION

2.1 Required to compare GRR 116 with GRR 95, 114, 115, 138

and 147.

GRR 116 :

GRR 95 :

GRR 114 :

GRR 115 :

GRR 138 :

• GRR 147 :

Coarse 9rained granodiorite.

Medium grained granob1astic 1eucoadame11ite ­

contains cassiterite.

Granitic differentiate and "Mathina Beds =
quartz-biotite-orthoc1ase hornfels.

Microadamellite.

Coarse dioritic pegmatite intrusive, brecciated.

Microadamell ite.

GRR 113

GRR 109
•
•

•

Greisenisation appears to be slight in all granitic rocks

examined, except GRR 95. Brecciation exists only in the dioritic

pegmatite (GRR 138) and this does not obviously lead to pneuma­

tolysis.

2.2 To compare GRR 113 with GRR 109 and 110 •

: Quartz wacke.

: Siltstone or silicified quartz wacke (cf.

GRR 113 texture), tourmalinised, brecciated.

GRR 110 : Quartz breccia, tourmalinised •

GRR 113 is a quartz wacke and GRR 109 is possibly a silicified

quartz wacke. The specimen GRR 110 is of brecciated coarse

quartzite (pre-silicified quartzose sediment7). All specimens

show pneumatolytic alteration. Pneumatolysis is the main

alteration effect in all three specimens, producing cassiterite

only in GRR 113; zinnwaldite and tourmaline in GRR 110 and

tourmalinisation with some relict arsenopyrite pseudomorphs in

GRR 109.

2.3 Iden~cation of the following rock types is as follows.

GRR 111 : A very coarse grained dolerite altered to a

metadolerite consisting of plagioclase (An35 )

and brown-green hornblende altering to

actinolite. The texture is characteristically

that of a dolerite hyperbyssal intrusive.

/ ....
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GRR 112 : A quartz wacke of rounded and subangu1ar quartz

grains of mainly sand-size with a matrix of illite

and chert. Contains a little tourmaline but

mainly cross-cutting veins of arsenopyrite associated

with coarse muscovite and quartz, sericite and

chlorite. Traces of chalcopyrite are present peri­

pherally to veins or along vein fractures •

/ ....
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TABLE 1: BRECCIATION AND ALTERATION OF GRANITIC ROO<S. ST. HELENS AREA, TASMANIA.

• SPECL'IEN NO. IGREISE~ISATION BRECCIATION ALTERATION

Possibly slight of orthoclase Nil.
altering to coarse growths of
muscovite along hair-line
fractures 2assing through
adjoining feldspars ••

GRR 116

ORR 95

GRR 114

GRR 115

GRR 138

GRR 147

Incipient along 'veins l
•

IPotash feldspar clear.

Granite. Slight along one
fracture (bioeite also
crystallised in similar
fractures) ..

Metasediment. Potash
feldspar, clear.

Slight sericitisatibn of
orthocl ase ~

Nil.

Nil.

Nil.

Fine fractures occur where
elongate biotite laths
occur.

Nil.

Nil.

a) Coarse plagioclase - in
intrusive phase1

b) After silicification ­
presumed occurred after
cooling of intrusive.

Pneumatolytic activity ­
slight or potash feldspars.

Hydrothermal (7) biotite ~
muscovite, bleached + iron
oxides.

Pneumatolytic ...., trace of
cassiterite.

Biotite. bleached + magnetite.

Slight hydrothermal alteration
of plagioclase.

Nil.

Moderate kaol inisation ....,.. seri­
citisation of both feldspars.

Extreme kaolinisation of
feldspars,chloritisation of
biotite.

Epidotisation of biotite(1)
and plagioclase, slight after
brecciation ..
Silicification

Bleaching of biotite. Slight
kaolinisation and incipient
sericitisation of both plagio­
clase and orthoclase feldspars.

• ABLE 2 - BRECCIATION AND ALTERATION OF SILICIFIED BRECCIATED ROCKS, ST. HELENS AREA, TASMANIA

.
SPECIMEN NO. I BRECCIATION ALTERATION

-lGRR 113 Few fractures(1) now occupied Pneumatolytic as below but no

by quartz. muscovite, cassiterite silicification.

veI.ns.
I

GRR 109 Strongly brecciated. Pneumatolytic + silicification

(hydrothermal) •

GRR 110 Strongly brecciated Pneumatolytic --? argillic + silicification.
Tourmalinisation + zinnwaldite,

hydromuscov i te •

•
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3. PETROGRAPHIC INVESTIGATION

(a) Identification No. GRR 95/MPS 15.

Field Description: Granite, fine-grained, saccharaoidal

texture occurs as a layer in coarse grained granite •
•

Petrographic Name: A medium grained granoblastic leuco­

adamellite.

Mineralogy Volume %

• Quartz 38

Orthoclase 27

Plagioclase (An
16

) 31

Muscovite ,2

Biotite (altered) 1

Apatite 1

Cassiterite (l

•
•

•

Texture: A medium grained granoblastic layered texture of

quartz,' sodic plagioclase and orthoclase. Only quartz has a

somewhat coarser texture. The specimen is silicified, and

present are small grains of shredded muscovite engulfed by

larger feldspar plates. Recrystallisation of plagioclase

along grain borders is noted and results in engulfing of

apatite and cassiterite crystals. Interstitial minerals have

been replaced/absorbed during recrystallisation. Altered

biotite occurs as small bent shreds and shows exsolved

magnetite along cleavages, and is otherwise bleached.

Cassiterite is present as small to medium sized crystals

(up to 0.4 mm) wedged in between feldspar and quartz.

Metamorphism: Hornfelsed.

Alteration: Some recrystallisation of feldspar is noted.

Most feldspars are almost clear of alteration products •

Biotite shows alteration to magnetite and a bleached micaceous

material.

/ ....
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(b) Identification No. GRR 109/MPS 7.

4It Field Description: Taken from beside track 200 m south of

DDH 2. Quartz chlorite veining + tourmaline in silicified

brecciated quartzite.

Petrographic Name: Siltstone (or quartz wacke), brecciated and

tourmalinised.

Mineralogy Volume %

Quartz 80

Epidote 2• Tourmaline 12

Magnetite

1Limonite
4

Arsenopyrite 2

4It

•

4It

Texture: A quartz breccia invaded by numerous brownish tourma­

line crystals varying 0.03 x 0.01 mm to 0.2 x 0.08 mm. The

larger grains are those that have penetrrated along veins, the

smaller grains are there present as a mass of needles 0ccupying

what was previously a cavity. The rock, secondariiy silicified

after tourmalinisation, consists of coarse to fine quartz, the

latter occupying 'fractures' in the breccia as recrystallised

fine breccia. In any case, much of the coarser material appears

to be recemented finer quartz as it shows typical pseudo-strain

effects of quartz particles in random optical orientation.

Magnetite is part-limonitised and occurs mainly as medium-sized

(0.03 to 0.10 mm) octahedra, many having been limonitised.

Limonitic material occupies fractures with tourmaline. Wedges

of arsenopyrite occurs as large as 0.5 mm. Arsenopyrite present

was part of a pre-pneumatolytic mineralisation in fractures of

the quartzite, showing that fracturing occurred well before

pneumatolysis. Traces of coarse epidote accompany tourmaline

in 'fractures I •

Alteration: Mineralisation preceded pneumatolysis in fractures

of quartz siltstone, later secondarily silicified.

/ ....
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Remarks: There is no textural evidence this altered rock

was originally a granite, subsequently tourmalinised, though

there is strong evidence it is a tourmalinised siltstone

subsequently silicified •

•

•
I . ...
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(c) Identification No. GRR 110/MPS 8. Shows red-black staining.

Possible greisen. Taken 10 miles south of DDH 2.

Field Description: Quartz mica rock.

Petrographic Name: Tourmalinised, coarse quartz breccia.

Mineralogy Volume %

Quartz 42

Tourmaline 19

Zinnwaldite (7) 19

• Hydromuscovite 17

Limonite 3

•
•

•

Texture: Distribution of pneumatolytic and hydrothermal minerals

erratic, in line with irregular fracture and brecciation of

massive quartzite. Large platey quartz shows evidence of brecci­

ation and healing of fractures by secondary silicification.

Large areas of the rock section are filled with coarse tourmaline

blades (to 1.5 x 0.2 mm) associated with coarse interstitial

zinnwaldite plates having wider extinction angle and higher

polarisation colours than does muscovite mica.

Fine sericite flakes as unoriented fine tufts has entered as a

later replacement phase where it is seen to have replaced the

coarser tourmaline and zinnwaldite. Unlikely to be a weathered

effect as it is seen to be replacing coarse tourmaline laths.

Secondary, now limonite in fractures occur along which the later

secondary alteration mineral formed, replacing tourmaline and

zinnwaldite.

Alteration: Weak argillisation followed pneumatolysis, after­

wards silicification set in.

/ ....
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(d) Identification No. GRR lil/MPS 9. A hill south of Scanander

River, near smaller of Ian's circles.

Field Description: Dolerite?

clase, hornblende + quartz and

coarse grained

black mica.

to 3 mm, plagio-

•

Petrographic Name: Coarse metadolerite.

Mineralogy

Plagioclase (An3S )

Brown-green hornblende ~actinolite

Brown biotite

Qua.rtz

Chlorite

Iron oxides

Volume %
72

20

1

2

2

3

•
•

•

Textures: An unusually coarse texture for a metadolerite but

all the basic textural characteristics of a dolerite are there.

Present are elongate but coarse laths of decussate plagioclase.

Some grains are almost squat, and show· albite twinning as well

as the normal Carlsbad type shown by plagioclase in hypabyssal

intrusive rocks. The twinning is fairly sharp where not obscured

by masses' of poikiloblastic fine stellate groups of actinolite

needles. The actinolite outside plagioclase boundaries appears

to be feeding from squat brown-green hornblende which exsolves

iron oxide in process of alteration~ Chlorite present (only

spottily) is also a decomposition product of the hornblende.

Irregular mosaics of sutured grains of quartz are mainly clear

but some are poikiloblastic with fine actinolite needles.

Alteration: Retrograde hornblende ~actinolite + chlorite.

Metamorphism: Of possible low amphibolite grade, reduced to

green schist.

Remarks: There is a relict sub-ophitic texture present and

barely enough residual quartz for the amphibolite to have derived

from a metasediment. Also the more brownish, brown-green horn~

blende grains are most commonly found in iron-rich dolerites as

the brown colour is attributed to the presence of titanium.

/ ....
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(e) Identification No. GRR l12!MPS 10. From Copper Show, dump

outside adit.

Field Description; Quartzite, grey-green massive with veins

of arsenopyrite, galena, minor pyrite and chalcopyrite.

Petrographic Name: Quartz wacke, mineralised.

Mineralogy: Volume %
Quartz 45

Chert 14

• Illite 12

Chlorite 2

Muscovite/sericite 3

Tourmaline 2

Zircon <1

Arsenopyrite 20

Chalcopyrite 1

Covellite 1•
•

•

Texture: Identical to GRR 113, a quartz wacke. Here the

quartz grains (0.04 to 0.9 mm, median 0.22 rom) are slightly

more rounded and are set in a fairly abundant matrix of fine

illite. However, the rock has been partly silicified so that

chert has replaced the illite and margins of quartz grains •

Quartz shows bedding and the sediment is typically of stream

channel type with scattered large porphyrotopes showing gouged

surfaces from being saltated along stream beds. Veins of

muscovite/sericite contain major arsenopyrite and minor

chalcopyrite having covellite replacement rims, cut across

the bedding of the rock, but some mica-rich veins have been

silicified with chert. Chlorite is abundant around sulphides.

Tourmaline present is coarse, rounded detrital grains from a

previous mineralisation phase/era.

Alteration: Mineralisation + chloritisation.

/ ....
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(f) Identification No: GRR 113/MPS 11. From adit 4 of the Great

Pyramid Mine.

Field Description: Quartzite - brown, fawn, massive with

bands of cassiterite in joints and on bedding planes. Crystals

to 1rnrn.

Petrographic Name : Quartz wacke.

Mineralogy: Volume %

Quartz 64

• Chert 10

Illite 15

Muscovite 3

Cassiterite 5

Iron oxides 3

Zircon <1

•
•

•

Texture: An argillaceous sandstone/silt sediment of subangular

rounded quartz grains (0.04 to 0.4 mm,'median 0.08 mm) having

an abundant fine illite matrix; shows moderate to abundant

chertification of quartz grains neighbouring illite-rich cross­

cutting veins, possibly degraded feldspar. These veins cross­

cut the rock randomly. Coarser veins contain abundant

pegmatitic quartz, muscovite and cassiterite as large grains

to maximum 2 x 1 mm. Elsewhere cassiterite is scattered

through the rocks groundmass as fine grains (~0.06 mrn)

associated and enveloped by limonitic iron oxide.

Alteration: Pneumatolytic followed by hydrothermal.

Remarks: Veins appear not to follow well defined fracture

patterns, are irregular as in GRR 109, though quartz of neigh­

bouring veins is recrystallised to chert rather than appearing

fragmental. Sediment is similar in mineralogy and texture to

some Crimson Creek siltstone types as at Stanley River, western

Tasmania. This specimen is in no way similar to the mineralised

brecciated coarse quartz of specimen GRR 110. There are however

strong resemblances with GRR 109, a silicified quartzitic

/ ....
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sediment. The latter shows veins ofcoarsa quartz to have

been cemented to the rock fragments, and cherty quartz veins

follow irregular fracture planes. Cassiterite mineralisation

is not seen in either GRR 109 or 110 •

/ ....
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(g) Identification No: GRR l14/MPS 12. Contact zone in Creek

near Ian's smaller circle •

Field Description

Mathina Beds

Mathina Beds/granite ~ coarse grained.

Petrographic Name: Quartz-biotite-orthoclase hornfels.

A large orthoclase content for a hydrothermally altered

sediment (7) More likely a granitised sediment.

Mineralogy Volume %• Quartz 45

Orthoclase 30

Biotite 25

Magnetite and zircon (l

•
•

Texture: A fine grained equigranular, sheared and horn­

felsed rock showing shear elongation and SUbsequent

recrystallisation of quartz, biottte and feldspar.

Poikiloblastic quartz contains fine inclusions of biotite,

and somewhat larger rounded inclusions of biotite and

feldspar. The biotite is typically brown and in spite

of shear has the characteristics of an overprinted hornfels

crystallinity texture •

Metamorphism: Hornfelsed by proximity of granite.

Petrographic Name: A leuco-granite, differentiate - does

not easily fall into a strictly sub-granite igneous

classification.

•
Mineralogy

Quartz

Orthoclase

Plagioclase

Muscovite

Biotite

,

Volume %
65

10

20

2

3

/ ....
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Texture: A coarser grained and more typical looking

granite than is GRR 95. Twinning is fine and sharp in

small feldspar grains but large grains show very faint

twinning. Plagioclase has combined albite and Carlsbad

twins and is determined to be a sodic-oligoclase, prObably

similar to the one in GRR 95. Brown biotite occupies fine

fractures along feldspar:quartz grain boundaries and

within orthoclase grains present as fine elongate laths

slightly chloritised and ragged at-ends. Muscovite is

as in GRR 95, is rare and mainly engulfed by feldspar.

Much of the feldspar shows crystal forms, unlike as in

GRR 95, and has not been recrystallised to the extent of

GRR 95. Cassiterite is not seen.

Muscovite shows replacement of orthoclase along a vein-like

fracture at one edge of the section. Vermicular quartz

structures occur between adjoining quartz and orthoclase.

•
•

•

Alteration:

plagioclase

Hydrothermal with slight kaolinisation of

feldspar and slight chloritisation of biotite •

/ ....
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(h) Identification No: GRR 115/MPS 13. On Lauceston Creek road

before Ann's Creek turnoff, just past house.

Field Description: Granite, fine-grained, even-sized quartz

and feldspar, black mica grains, minor tourmaline spots.

Petrographic Name: Microadamellite.

Mineralogy Volume %

•
Quartz

Orthoclase

Plagioclase

Biotite (chloritic)

. Apatite

Tourmaline

Epidote

40

30

30

<1
(1

<'1
trace

•
•

•

Texture: Similar to GRR 114 in having eUhedral, lath-like

feldspar forms (unlike GRR 95), but rock is slightly finer

grained (median 0.4 mm, rather than median 1.1 mm of GRR 114).

Feldspars in GRR 115 show incipient kaolinisation along grain

cleavages and no muscovite occurs, only similarly (to GRR 114)

biotite pseudomorphs of fine narrow lath-like forms between feld­

spar grains are now completely chloritised and contain abundant

limonite. Some poikiloblastic crystal forms of feldspar and

quartz (possibly some apatite) occur embedded within coarse

feldspar plates and are therefore earlier quartz> feldspar

forms (reversal of crystallisation order, or granitised

sediment7). Epidote as anhedral pale green granules appear

to have formed partly at the expense of biotite.

No cassiterite is seen. Pale blue fragmented tourmaline as

small squat grains are embedded in orthoclase.

Alteration: Mild kaolinisation and slight sericitisation of

feldspars, chloritisation of biotite.

Metamorphism: -

/ ....
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(i) Identification No: GRR 138/MPS 16. Subcrops over 10 m area.

From Coppleston's Hill behind Moonlight Marsh •

Field Description: Black, siliceous plutonic rock, a possible

pipe structure.

Petrographic Name: Coarse dioritic pegmatite('), brecciated.

Mineralogy: Volume 0/0

Plagioclase 20

Quartz 57

Chlorite 12• Epidote 5
Pyrite 3

Pyrrhotite 1

Cassiterite 2

Sphene <1

•
•

•

Texture: A coarse plagioclase:quartz breccia. Shows large

breccia fragments (several mms) of aggregates of plagioclase,

much kaolinised and epidotised, though albite and Carlsbad

twins are readily seen. Abundant fractures within and between

aggregates of breccia fragments are lined with apple-green

chlorite and traces of epidote. A little blebby iron oxide

(to 0.6 mm) is also included in fractures. Potash feldspar

is not seen. Between plagioclase grains are mosaics of quartz

(median size 0.4 mm) now silicified but containing abundant

interstitial shreds of chlorite. Coarse cassiterite as uneven

pitted grains with high refringence and birefringence occur

embedded in quartz mosaics and cloudy plagioclase plates.

Small pyrrhotite grains (0.05 x 0.04 mm) show mutual attachment

to pyrite grains of similar size. Most grains of this size in

veins are subhedral pyrite. Also pyrrhotite grains (~ 0.02 mm)

occur as corroded nuceli within larger pyrite masses (v 0.1 mm) •

Alteration: Kaolinisation, chloritisation and epidotisation

occurred after brecciation, but before silicification.

/ ....



:1.14066

- 16 -

•
Remarks: An altered intrusive breccia rock, a granite

pegmatite differentiate7 The only specimen examined so

in the present series to. show significant brecciation.

galena was seen in the polished section.

far

No

•

•
•

•

Brecciation: Coarse plagioclase shows brecciation before

and during late stage silicification, followed by some shear

of quartz and feldspar •

I . ...
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(j) Identification No: GRR 116/MPS 14. Anchor Mine •

Field Description: Granite. Greisenised, medium grained,

two micas, quartz potash feldspar, probably altered (sericitic),

minor epidote, cassiterite, fluorite and tourmaline.

Petrographic Name: Coarse grained granodiorite.

Mineralogy Volume %

Quartz 55

Microcline 10

• Plagioclase 27

Muscovite/sericite 4

Cassiterite 1

Biotite - bleached 2

Chlorite 1

•
•

•

Texture: A coarse textured granite, somewhat similar to that

of GRR 114, except that in GRR 116 the biotite grains, though

grossly altered, are not squeezed between the leucocratic

minerals present. Muscovite in this rock does not show the

'regular' intergrowths seen in GRR 147. The feldspars are

mainly sieved with fairly coarse textured sericite and grow

to radiate clusters around edges of grains. This preceded

kaolinisation which developed within and through the feldspars •

However much of the plagioclase remains clear - particularly

the smaller grains which are euhedral prisms, and display sharp

albite and Carlsbad twinning. The microcline shows clear,

cross-hatch twinning. It is interesting that potash feldspar

of Georges River E.L. 11/78 appears to be orthoclase.

Alteration is patchy and sericite makes substantial inroads

into both feldspar types locally, particularly coarse grains.

This is not seen in Georges River E.L. 11/78. Pale fibrous

chlorite appears to have grown at the expense of the sericite

in one place •

Bleached biotite contains secondary iron oxide and primary

zircons with radioactive haloes.

/ ....
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114068

- 18 -

Alteration: Fairly extensive of feldspar, biotite. Hydro­

thermal alteration has followed along veins incipient

greisenisation of potash feldspar present.

Remarks: There are some similarities between GRR 116 and

GRR 114 only. Though GRR 114 shows destructive sericitisation

of feldspars: microcline is present, as are cassiterite and

pale fibrous chlorite. No fluorite is observed •

•

•
/ ....
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114069
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(k) Identification No: GRR l47/MPS 17. From Steve Hart's place.

Taken at contact of Lottah Granite with overlying Pormena

Granite.

Field Description: Granite - fine-grained, white-orange

with quartz. feldspar, large whitemica1 largest flakes

are adjacent to joints.

Petrographic Name: Microadamellite.

Alteration: Slight kaolinisation and incipient sericitisation.

Chloritisation of biotite.

Texture: Very similar tn grain size and in other textural

features to GRR 115, i.e. fine-grained, equigranular, except

that the latter shows appreciable alteration of plagioclase

and to a less extent orthoclase. There are appreciably more

recognisable mica minerals in GRR 147. Clear, eve~ outer (more

albitic) grains are disposed around all plagioclase grains.

Orthoclase shows slight dusting with kaolinite. Quartz grains

tend to occur in mosaics with rounded forms rather than as

large plates. However, muscovite is present as large flake

platelets which show regular intergrowths with potash feldspar.

There are appreciable intergrowths between feldspar and quartz

showing perfect euhedra of one mineral inside plates of the

other. This was noted in other granites of the series and may

indicate the high-level nature of the granite. Biotite is

mainly altered to bleached mica with magnetite though some

relict clear olive-green biotite remains.

•

•

•

•

Mineralogy

Quartz

Orthoclase

Plagioclase

Muscovite

Biotite (altered)

Magnetite (as octahedra)

Volume %
40

22

26

6

5

I

I . ...
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114070
- 20 -

Remarks: No evidence of brecciation, though the muscovite
•

becomes prominent locally along fine fractures and stringers

containing the mineral partly replacing adjoining orthoclase

crystals. Biotite along some fractures is bleached associated

with a deposit of magnetite •

I . ...
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•

•

•
•
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Samples from: Pacminex Pty.Ltd•

Area: Sydney.

Samples of: stream sediment and soil.

Preparation: Dry, sieve, split and pulverize. Sheet No.: 1.

Batch No.: A 2912. Date: 6/6/79.
SAMPLES WILL BE CISP05EO OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ANAL.YTICAL RESULTS

A.c.s. laboratories Ply. Lid.
50 MARY STREET
UNLEY. S.A. 5061

P.O. BOX 3
UNLEY, SA, 5061
PHONE: 272 5733

ANAl.YTICAl. METHODS: Cu, Po, Zn; Co, Hi by AAS •
1'1 and 1-[0 by Colorimetry.

SignedDISTRIBUTION: Pacminex Pty.Ltd. Sydney.

I~t Sample Description
Cu Pb Zn '00 B:l. W Ho
ppm ppm ppm ppm ppm ppm ppm

-:2."'2.. GRS 22 20 <20 40 10 <20 <2 5

~ 3 30 40 60 30 <20 10 2
4 10 20 30 <5 <20 40 2

\
5 10 120 20 10 <20 5 2
6 20 <20 30 <5 <20 5 2
9 20 20 30 10 <20 10 5

30 30 40 80 20 <20 10 2
1 20 20 40 30 <20 2 2

{ 2 20 40 50 20 <20 10 <2
3 30 20 80 30 <20 2 <2
4 10 <20 10 <5 <20 <2 <2
5 10 <20 10 <5 <20 <2 2
6 10 <20 10 <5 <20 2 2
7 10 <20 20 10 <20 <2 2

(
8 10 20 30 <5 <20 <2 5
9 10 20 10 <5 <20 <2 2

40 10 <20 10 <5 <20 <2 2
1 10 <20 10 10 <20 <2 2
2 10 <20 10 15 <20 <2 2

3 <2 <20 10 <5 <20 <2 2
4 10 <20 10 <5 <20 <2 2

\ 5 <2 <20 1.0 10 <20 <2 2
6 10 <20 20 <5 <20 <2 2
7 10 <20 20 <5 <20 <2 10
8 <2 <20 10 <5 <20 <2 5
9 10 <20 10 10 <20 <2 5

50 <2 <20 20 <5 <20 2 5
1 <2 <20 20 <5 <20 2 2

r
2 <2 <20 10 <5 <20 <2 5
3 10 20 30 <5 <20 <2 2
4 10 20 20 <5 <20 10 10

I 5 <2 <20 10 <5 <20 <2 5
6 <2 40 10 <5 <20 <2 5
7 10 <20 10 <5 <20 <2 5
8 10 <20 10 <5 <20 5 5

I 9 20 <20 30 <5 <20 20 5
60 10 40 20 <5 <20 5 2

1 10 <20 10 <5 <20 <2 2
2 10 <20 20 10 <20 <2 2

'*
10 <20 20 10 <20 <2 5
10 20 20 <5 <20 <2 2

I 5 <2 <20 30 10 <20 5 5
6 10 40 10 <5 <20 <2 5
7~ 30 40 50 20 <20 <2 5

74 10 <20 10 <5 <20 <2 5

~
5 20 20 40 <5 <20 20 5

I
6 10 20 10 <5 <20 <2 5
7 10 20 20 10 <20 <2 10

0/'5 GRS 78 10 <20 10 10 <20 <2 10

•

•

•
- ~

•



114074

Samples from: Pacmincx Pty.Ltd.

Area: Sydney.

Samples of: Stream sediment and soil.

Preparation: Dry, sieve, split and pulverize. Sheet No.: 2.

Batch No.: A 2912, Date: 6/6/79.
SAMPLES Will BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ANALYTICAL RESULTS

A.C.S. Laboralorl•• Ply. Lid.
50 MARY STREET
UNLEY, 5.A. 5061

P.O. BOX 3
UNLEY, B.A. 5061
PHONE: 272 5733

1

Cu Pb Zn Co Hi. W No
Sample Description PPm ppm ppm ppm ppm ppm ppm

'1 GRS 79 10 <20 10 <5 <20 <2 5
80 10 40 20 <5 <20 <2 5

4 10 <20 20 10 <20 <2 5
5 10 20 20 <5 <20 <2 5
6 20 20 40 <5 <20 <2 5

9J 10 40 JO 10 <20 <2 10
4 10 20 20 <5 <20 <2 10
5 10 20 20 10 <20 <2 <2
6 20 40 20 20 <20 <2 <2

98 10 20 40 20 <20 <2 10
102 10 <20 JO 10 <20 10 10

J <2 <20 20 <5 <20 10 10
4 10 <20 10 <5 <20 <2 5
5 10 <20 10 <5 <20 <2 5
6 10 <20 20 10 <20 2 5
7 10 <20 20 <5 <20 2 5
8 10 20 20 20 <20 5 10

111 80 20 80 20 <20 2 5
J 20 <20 JO 10 <20 2 2
4 JO <20 60 <5 <20 2 2

121 20 <20 20 10 <20 2 5
J 20 20 50 20 <20 <2 10
4 10 20 10 10 <20 <2 5
5 20 20 50 10 <20 <2 5
6 20 <20 JO 20 <20 <2 5
7 10 <20 20 <5 <20 <2 2

9 10 <20 10 10 <20 <2 10
1JO <2 <20 20 <5 <20 <2 2

1 <2 <20 20 <5 <20 <2 5
2 10 <20 40 10 <20 <2 2

J 10 20 20 <5 <20 <2 2
I 4 10 <20 10 <5 <20 <2 2
! 5 <2 <20 10 10 <20 <2 10

6 10 20 10 <5 <20 <2 10
7 10 20 40 20 <20 <2 10
8 10 20 JO <5 <20 <2 10

9 <2 20 20 <5 <20 <2 5
140 10 20 20 <5 <20 <2 2

1 10 <20 20 <5 <20 <2 2
2 <2 <20 JO 10 <20 <2 5
J <2 40 20 10 <20 <2 2
4 10 40 10 <5 <20 <2 5
5 <2 20 10 <5 <20 <2 2
6 10 20 20 <5 <20 10 5
7 10 20 10 <5 <20 <2 2

I 8 10 <20 10 10 <20 <2 2

9 10 <20 <2 10 <20 <2 5

I 150 10 <20 10 10 <20 <2 10

\ ! GUS 151 <2 <20 10 <5 <20 <2 5

\

•

•

•

•



114075

• Samples from:

Area:
Samples of:

Preparation:

Batch No.: A

ANALYTICAL RESULTS

Pacminex Pty.Ltd.

Sydney.

stream sediment and soil.

Dry, sieve, split and pulverize.

2912.

A.C.S. Labor.lorl•• Ply. Lid.
50 MARY STREET
UNLEY, S,A. 5061

P.O. BOX 3
UNLEY, SA 5061
PHONE: 2725733

Sheet No.: J.
Date: 6/6/79.

SAMPLES WtlL BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

ANALYTICAL METHODS: Cu, Pb. Zn, Co, B~ by MS •
Wand Mo by Colorimotry.

DlsTRIBUTION:P:::XO;:y.::r., Sydney. Signed f/!;: ..

Sample Description
eu Pb Zn Co Bi I. Mo

1-/0, ppm ppm ppm ppm ppm ppm ppm

'2.. GRS 152 10 <20 20 20 <20 <2 <2
J 10 40 10 20 <20 <2 2
4 10 <20 20 10 <20 <2 5
5 10 <20 10 <5 <20 <2 <2
6 10 20 10 10 <20 <2 2
9 10 20 10 <5 <20 5 <2

160 10 <20 10 <5 <20 5 <2
1 10 20 JO <5 <20 10 2
2 10 40 JO 10 <20 5 <2
J 10 <20 10 <5 <20 2 2
4 10 <20 10 20 <20 <2 2
5 10 20 JO <5 <20 10 2
6 10 20 20 <5 <20 20 5
7~ 10 <20 10 <5 <20 2 <2
81' <2 <20 10 <5 <20 10 2

170' 10 20 20 <5 <20 10 <2

I ~1
10 40 40 <5 <20 10 <2
<2 40 40 10 <20 2 <2

J1f 10 20 20 10 <20 <2 <2

6 GRS 176 10 40 JO <5 <20 10 <2
GRL 21 10 <20 <2 10 <20 10 <2

2 10 <20 1:0 10 <20 5 <2
J <2 <20 10 <5 <20 5 2
4 10 <20 20 <5 <20 5 <2
5 10 20 10 <5 <20 <2 <2
6 10 20 10 10 <20 5 5
7 10 <20 20 <5 <20 <2 <2
8 10 20 10 <5 <20 10 2
9 10 20 10 10 <20 2 <2

JO 10 <20 10 10 <20 5 <2
1 10 20 10 <5 <20 5 <2
2 <2 40 10 10 <20 2 <2

I J <2 <20 <2 <5 <20 10 2

I 4 <2 <20 20 10 <20 5 2
5 <2 40 10 10 <20 2 <2
6 <2 20 <2 <5 <20 20 <2
7 10 <20 10 <5 <20 <2 <2
8 10 20 10 10 <20 10 <2
9 10 <20 10 10 <20 <2 <2

40 10 20 10 <5 <20 2 2
1 10 <20 10 <5 <20 <2 <2
2 <2 40 10 <5 <20 10 <2
J 10 100 20 10 <20 2 2
4 <2 <20 10 10 <20 <2 10
5 <2 <20 <2 <5 <20 5 5
6 <2 <20 10 <5 <20 20 2
7 10 <20 10 <5 <20 <2 2
8 <2 20 <2 <5 <20 <2 <2
9 <2 <20 < 2 <5 <20 5 2

GRL 50 <2 <20 <2 <5 <20 2 2
,

•

~•

•

•



Samples from: Pacminex Pty.Ltd•

Area: Sydney.

Samples of: stream sediment and soil.

Preparation: Dry, sieve, split and pulverize. Sheet No.: 4.

Batch No.: A 2912. Date: 6/6/79.
SAMPLES WILL BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ANALYTICAL RESULTS

114076
A.C.S. Laboraloria. Ply. Ltd.

50 MARY STREET
UNLEV, S.A. 15061

P.D.BOX 3
UNLEY. SA 5061
PHONE: 2725733

ANALYTICAL METHODS: Cu, Pb, Zn-, Co, D1 by AAS.
Wand Mo by Colorimetry.

Sample Description
Cu Pb Zn Co Bi- I> Ho
ppm ppm ppm ppm ppm ppm ppm

GRL 51 <2 20 <2 10 <20 <2 <2
2 <2 <20 10 <5 <20 <2 2

3 10 <20 10 <5 <20 <2 2
4 <2 <20 <2 10 <20 <2 <2
5 <2 <20 10 10 <20 <2 <2
6 <2 <20 10 10 <20 <2 80
7 <2 <20 10 <5 <20 <2 2
8 <2 <20 10 <5 <20 <2 2
9 <2 <20 <2 <5 <20 <2 <2

60 <2 <20 10 <5 <20 2 2
1 <2 <20 <2 10 <20 2 2
2 <2 <20 <2 <5 <20 <2 <2

3 <2 20 <2 <5 <20 <2 2
4 10 <20 <2 <5 <20 <2 2
5 <2 <20 20 20 <20 <2 2
6 <2 <20 10 10 <20 <2 2

I 7 <2 20 10 <5 <20 <2 2
8 <2 <20 10 <5 <20 <2 2
9 <2 <20 10 <5 <20 <2 <2

70 <2 20 20 <5 <20 <2 <2
1 <2 40 10 <5 <20 <2 <2
2 10 <20 10 <5 <20 2 2
3 10 <20 10 10 <20 40 <2
4 30 20 20 10 20 '+u :>
5 20 <20 20 <5 <20 <2 5
6 20 20 20 <5 <20 5 <2

7 10 20 20 10 <20 10 <2
8 10 <20 30 <5 <20 5 2
9 10 20 20 10 <20 20 <2

80 10 20 20 10 <20 5 <2
1 10 40 10 10 <20 <2 <2
2 <2 <20 10 10 <20 5 2
3 10 20 10 <5 <20 2 2
4 10 <20 20 <5 <20 40 5
5 10 <20 20 10 <20 20 2
6 <2 <20 10 <5 <20 5 2
7 10 40 20 <5 <20 5 2
8 10 20 30 10 <20 20 10

9 10 <20 20 10 <20 40 5
90 10 <20 10 10 <20 5 5

1 10 <20 20 20 <20 20 10
2 10 20 30 <5 <20 40 5
3 10 20 20 10 <20 40 5
4 10 40 20 <5 <20 20 5
5 <2 <20 20 <5 <20 20 5
6 10 20 30 10 <20 20 5
7 10 <20 10 <5 <20 20 5

I
8 20 <20 40 <5 <20 20 10

9 10 20 10 <5 <20 20 5
GRL 100 20 <20 20 <5 <20 10 5

•

•
•

•
DISTRIBUTION: Pacminex Pty. Ltd., Sydney ..

>/J/ ~
S;gned (f{!Jec~~ _
This Labonltory is r.,gl.wred by ,he Nall."...1 AssociatIon of Testl"lII
", ...thor'II.I. Austl'.I;', Tn. lUtls) I"lIPQrted he""i" h..... been perfoM'l'lotd in
KOOrd.nc. with Ita '*"'" cl NOI,tntIOl'l. This dacvnwnt IIhIIll nol: "­reD_ 1IJl~ In "'II.



11407'7

Samples from: Pacminex Pty.Ltd.

Area: Sydney.

Samples of: Stream sedi.ment and soil.

Preparation: Dry t sieve, split and pUN erize. Sheet No.: 5.

Batch No.: A 2912. Date: 5/6/79.
SAMPLES WILL BE DISPOSED OF AFTER TWO MONTHS UNLesS WE ARE OlliERWISE ADVISED

•
ANALYTleAL RESULTS

A.C.S. Laboratories Ply. Ud.
50 MARY STREET
UNlEY, SA 5061

P.O. BOX 3
UNlEY, S.A. 5061
PHONE: 2725733

Cu
I

Pb Zn Co Hi 1/ Ho
Sample Description ppm ppm ppm ppm ppm ppm ppm

GRL 101 10 20 20 10 <20 10 5
2 <2 <20 JO 10 <20 2 <2
J 10 20 20 10 <20 5 <2
4 10 60 20 <5 <20 2 <2
5 10 20 20 10 <20 5 2
6 <2 <20 20 10 <20 <2 2
7 <2 20 10 <5 <20 <2 2
B <2 <20 10 <5 <20 <2 2
9 <2 <20 10 <5 <20 <2 2

110 20 20 20 <5 <20 10 2
1 20 20 20 10 <20 <2 <2
2 10 <20 20 <5 <20 20 5
J 10 20 20 10 20 10 10
4 10 40 20 10 <20 20 5
5 10 <20 20 <5 <20 5 2
6 10 <20 10 <5 <20 <2 <2
7 10 <20 20 <5 <20 <2 5
8 10 <20 20 <5 <20 <2 5
9 10 40 10 <5 <20 <2 2

120 10 20 20 <5 <20 <2 2
1 10 <20 20 <5 <20 <2 2
J 10 40 20 10 <20 <2 <2
4 10 20 20 <5 <20 <2 <.'!

5 10 <20 10 <5 <20 <2 2
6 10 40 20 20 <20 2 2
7 10 <20 20 <5 <20 2 <2
B 20 <20 60 <5 <20 5 2
9 Samp1 missi g.

130 10 <20 20 <5 <20 20 2
1 20 20 30 10 <20 2 5
2 10 20 30 <5 <.20 2 2
3 10 <.20 20 <5 <20 <2 5
4 <2 40 20 10 <20 <.2 2
5 10 60 20 <5 <.20 <2 <.2
6 10 <.20 20 10 <.20 <.2 2
7 10 40 20 20 <20 <2 2
8 10 20 20 <5 <20 5 5
9 10 20 10 <5 <.20 <2 2

140 <2 40 20 <5 <20 <2 2
1 10 40 JO 20 <20 5 5
2 10 <20 20 <5 <.20 5 2
3 20 <20 JO 10 <20 20 2
4 <.2' 20 20 10 <20 10 2
5 10 40 20 <5 <20 10 2
6 10 <20 20 <5 <.20 5 2
7 10 40 30 <5 <20 5 2

I
B <2 20 20 10 <20 5 2
9 20 40 30 10 <20 40 5

GRL 150 10 ho 20 <5 <20 20 5

Cu, Ph, Zn, Co, Bi by AAS.
Wand Mo by Colorimetry,

Signed

®:sJ
~

~"""""""""

Thll Labor cry Is 'OIIJ,uer8d bv the NatloNl .....od.ll.", of T.,tlng
AutllorlllM. AUI!..Ha, The .lut(I). repornd htIWln heVIli.bftn piI,fo",*, in
~ ....lth tu ·tvmI ~ r-glllr.-tlcln. 1111. docurrwnt u-II ncI bIo
~~lnh;lll.

DISTRIBUTION:Pacminex Pty.Ltd., Sydney.

ANALYTICAL METHODS:

•

•

;~

.'~

•

•



114078

Samples from:· Pacminex Pty.Ltd •

Area: Sydney.

Samples of: Stream sediment and soil.

Preparation: Dry, sieve, split and pulverize. Sheet No.: 6.

Batch No.: A 2912. Date: 6/6/79.
SAMPLES WILL BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ANALYTICAL RESULTS

A.C.S. Laboratorle. Ply. Lid.
50 MARY STREET
UNLEY. S.A. 5081

P.O. BOX 3
UNLEY, S.A. 5061
PHONE: 272 5733

Sample Description
Cu Pb

I
Zn Co Bi ]; 1\-10

ppm ppm ppm ppm ppm ppm ppm

GRL 151 20 60 20 20 <20 40 2
2 10 40 30 <5 <20 <2 2
3 10 20 40 <5 <20 <2 <2
4 <2 60 20 <5 <20 <2 2
5 <2 40 20 10 <20 <2 <2
6 10 20 10 10 <20 <2 2
7 10 60 20 20 <20 5 2

GRL 158 <2 20 20 <5 <20 5 2

~epeat and check -

GRS 40 10 <20 10 <5 <20 <2 2
60 10 40 20 <5 <20 5 2

102 10 20 30 10 <20 10 5
134 10 <20 10 <5 <20 <2 2
161 10 20 30 <5 <20 10 2

GRL 33 <2 <20 <2 <5 <20 10 2
53 10 <20 10 <5 <20 2 <2
72 10 <20 10 <5 <20 <2 2

102 10 <20 20 <5 <20 2 2
127 10 <20 20 <5 <20 2 2
145 10 40 30 <5 <20 10 2

,

,

I
Sn, Au, As, Ag by
EHISSION SPEC. TO FOl L01; • I

I

DISTRIBUTION: Pacminex Pty.Ltd., Sydney. Signed

ANALYTICALMETHODS:Cu, Ph, Zn" Co, Bi by AAS; ,( by Color1metry.
Mo by Colorimetry•

•

•

•

•

:~.~

*013924
This labor.lo.... Is '-oI.MAd by lhe Nst";,,,.l 150<:'.110<1 of T".t1f>9
A<,>thor;li •• , AUSI..I••. n.. 1..1(1) -'''''' hen"n h.... belII'I~ ,n
accordllf'Q ...'ith Itl Wng at rtgillratlon. This doculT*'t ....11 not b.
~~In"'''.



Samples from: Pacminex Pty.Ltd.

Area: Tasmania.

Samples of: Rock.

Preparation: Crush and pulverize. Sheet No.: 1.

Balch No.: li A 2913. O(N It 17 J- Date: 28/5/79.
SAMl'1.ES WILL BE DISPOSED Ol' AFTER TWO MONTHS UNI.ESS WE ARE OTHERWISE ADVISED

ANALYTICAL RESULTS

•
ADELAIDE
Tel.: 272 5733

Ii"Otl7'
.! eF; iS7

i1407H
A.C.S. Laboratories Ply. Ud.

50 :rotary Street t

(p.o. llox 3),
UNLEY. 5061.

DISTRIBUTION: Pacminox Pty.Ltd.

•

•
•

•

Cu
)

Pb 2. Zn -< Co Bi- No "Semple Description ppm ppm ppm-........" ppm lj- ppm ppm ppm

GRR 80 190 40 50 <5 70 5 2
1 40 20 20 10 <20 <2 2
2 190 60 40 10 <20 <2 5
3 220 80 130 20 <20 <2 40
4 170 40 30 20 <20 <2 20
5 290 80 120 10 <20 2 10
6 130 520 30 10 <20 <2 5
7 90 80 70 40 <20 2 20
8 10 20 10 10 <20 2 <2
9 10 <20 10 <5 <20 <2 <2

90 20 80 100 30 <20 2 5
1 20 <20 40 10 <20 <2 <2
2 40 60 250 50 <20 2 5
3 10 <20 60 40 <20 <2 <2
4 110 60 190 40 <20 5 5
5 10 <20 10 <5 <20 2 5

96A 20 20 40 20 <20 5 10
96B '5 <20 30 <5 <20 2 5

7 10 20 10 10 <20 <2 <2
8 10 20 10 <5 <20 2 10
9 <2 <20 10 10 <20 <2 5

100 10 <20 10 <5 <20 2 10
2 10 <20 <2 <5 <20 2 40
3 <2 20 10 <5 <20 2 <2
4 10 20 20 <5 <20 5 10
5 10 20 20 <5 <20 5 <2
6 10 <20 10 <5 <20 20 5
7 <2 40 20 <5 <20 2 5

108 10 20 40 10 <20 10 <2
116 50 <20 80 <5 <20 <2 20

7 <2 <20 220 10 20 2 20
8 10 <20 10 <5 <20 5 <2
9 <2 <20 <2 <5 <20 2 <2

20 <2 <20 20 10 <20 2 <2
1 <2 20 40 <5 <20 2 <2
2 20 <20 70 20 <20 5 <2
3 <2 <20 60 10 <20 2 5
4 10 20 50 10 <20 <2 <2
5 10 40 40 <5 <20 2 <2
6 <2 120 60 <5 <20 2 <2
7 10 <20 30 10 <20 2 <2
8 <2 40 10 <5 <20 <2 <2
9 <2 20 40 20 <20 2 <2

30 40 40 10 <5 <20 <2 5
1 70 60 <2 <5 <20 <2 5
2 30 80 20 <5 <20 2 10
3 <2 40 20 <5 <20 2 <2
4 10 20 <2 10 <20 2 <2

GRR 135 <2 20 20 <5 <20 2 5

ANALYTICAL METHODS: Cu, Pb, Zn, Co, lli by AAS; Ho by Colorimetry;
W by Colorimetry; Au, Ag. As, Sn by ES2.

Signe".d~/... .
*4'131



ANALYTICAL RESULTS

Samples from: Pacminex Pty.Ltd•

Area: Tasmania.

Samples of: Rock.

Preparation: Crush and pulverize. Sheet No.: 2.

Batch No.:~ A 2913. Date: 28/5/79.
SAMPLES WILL BE DISPOSEIl OF lIFTER 1WO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ADELAIDE
Tel.: 272 5733

(tEst 'n (
T! SF 5 TS

Somple Description
Cu Pb Zn Co Bi Ho 11
ppm ppm ppm ppm ppm ppm ppm

GRR 136 <2 40 10 10 <20 2 <2
7 30 20 120 10 <20 <2 <2
8 10 40 20 10 <20 5 <2
9 10 <20 30 <5 <20 2 <2

40 10 <20 10 <5 <20 <2 2
1 10 <20 <2 10 <20 2 <2
2 <2 20 10 <5 <20 5 <2
3 10 40 20 <5 <20 5 10
4 <2 <20 10 <5 <20 2 10
5 <2 40 20 10 <20 2 10
6 10 20 10 10 20 2 5

147 10 20 20 <5 <20 <2 <2
GRLH 159 10 20 10 <5 <20 2 >200

60 <2 <20 10 <5 <20 <2 100
1 10 <20 10 <5 <20 5 100
2 10 <20 10 <5 <20 2 200
3 <2 20 10 10 <20 <2 40
4 10 20 10= <5 <20 2 20
5 30 20 20 20 <20 2 10
6 20 20 10 <5 <20 2 5
7 10 <20 10 <5 <20 <2 10
8 10 20 20 <5 <20 <2 <2
9 <2 <20 20 10 <20 <2 <2

f-. 70 10 1-"<20 10 <5 <20 <2 <2
1 <2 <20 <2

~
<20 <2 -<2"

~ - . "-"-

2 10 <20 10 <20 <2 <2
3 <2 <20 10 <5 <20 <2 10
4 <2 <20 10 10 <20 <2 <2
5 <2 <20 <2 <5 <20 <2 ,
6 <2 <20 <2 <5 <20 <2 <2
7 20 <20 <2 <5 <20 <2 <2
8 10 <20 10 <5 <20 <2 <2
9 <2 <20 10 10 <20 <2 200

GRLH 180 <2 <20 <2 10 <20 <2 <2

Repeat and check -

GRR 93 10 20 60 40 <20 <2 <2
108 10 20 50 10 <20 <2 <2
142 <2 20 10 <5 <20 <2 <2

GRLH 168 10 20 20 <5 <20 2 2

•

•
•

• ANALYTICAL METHODS:

DISTRIBUTION:

cu, Pb, Zn,
Xu, Ag, As,

Co, Bi by AAS; r·10 and 11 by Colorimetry;
Sn by ES2. -f. P<r1I.-..." •

Slgned"_.";fCf~5. .



Samples from: Pacminex Pty.Ltd•

Area: Georges River, Tas. 0/No.lS175.

Samples of: Rock samples.

Preparation: Crush, grind and split. Sheet No.:l.

Batch No.: A 291S,' Date: 5th July, 1979.
SAMPLES WILL BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ANALYTICAL RESULTS

114081
A.c.s. Laboratories Ply. LId.

50 MARY STREET
UNlEV, SA 5061

P.O. BOX 3
UNLEY, S.A. 5061
PHONE: 272 5733

Sample Description
AU A" AS sn
ppm ppm ppm ppm

GRR SO <) <l <50 )00
1 <) <l <50 1000
2 <J <l <50 10
) <J <l <50 )000
4 <J ) <50 1000
5 <J <l <50 2000
G <) <l <50 1000
7 <) <l <50 <l
S <) <l <50 1
9 <) <l <50 10

90 <) <l <50 1
1 <) <l <50 )

2 <) <l <50 <l
) <) <l <50 1
4 <) <l <50 <l
5 <) <l <50 100

I 9GA <) <l <50 <lI
9GB <) <l <50 3

7 <J <l <50 30
S <J <l <50 30
9 <) <l <50 30

100 <) <l <50 SO
102 <3 <l <50 10

3 <3 <l <50 20
4 <3 <l <50 10
5 <3 <l <50 10
G <) <l <50 10
7 <) <l <50 )0

lOS <) <1 <50 )
11G <J 1 <50 1000

7 <3 <l <50 10000
S <J <l <50 )0

I 9 <J <l <50 )0
20 <J <1 <50 10

1 <) <l <50 )

2 <3 <l <50 1
) <3 <l <50 )

4 <3 <l <50 1
5 <J <l <50 <l
G <) <l <50 1
7 <3 <l <50 3
S <3 <l <50 10
9 <3 <l <50 3

)0 <) 30 <50 10000
1 <3 1 <50 10000
2 <) <l 2000 1000
3 <) <l 50 1000

I

4 <J <l 50 1
5 <J <l <50 )0

IGRR136 I <) <l <50 1000
-,-

•

•

•

•
ANALYTICAL METHODS:

DISTRIBUTION: Pacminex Pty.Ltd., Sydney.
*013924 G. Ha~l, Dee l-lhy.

Signed

( ~
j/' .. / ~

i/,(/ .L~_,-.J.t .



Samples from: Pacminex Pty.Ltd•

Area:' Georges River, Tas.

Samples of: Rock samples.

PreparatiOn: Crush, grind and split. Sheet No.: 2.

Balch No.: A 2918. Date: 5th July, 1979.
SAMPlES WILL BE DISPOSal OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

•
ANALYTICAL RESULTS

114082
A.C-S. laboratorial Ply. Lid.

50 MARY STREET
UNLEY. S.A. 15081

P.O. BOX 3
UNLEY, S.A. 5061
PHONE: 272 5733

•

•
1
!
J;".

•

Sample Description
Au Ag As Sn
ppm ppm ppm ppm

GRR 137 <3 <1 <50 500
8 <3 <1 <50 30
9 <3 <1' <50 100

40 <3 <1 <50 1000
1 <3 <1 <50 10
2 <J <1 <50 30
3 <3 <1 <50 10
4 <3 <1 <50 100
5 <3 <1 <50 3000
6 <3 <1 <50 10
7 <3 <1 <50 10

GRLH 159 <3 <1 <50 100
60 <3 <1 <50 1000
1 <3 <1 <50 1000

:rcJ"""2 <J <1 <50 300
3 <3 <1 <50 300 1\-011
4 <3 <1 <50 300
5 <3 <1 <50 300
6 <3 <1 <50 300
7 <J <1 <50 100
8 <J <1 <50 100
9 <J <1 <50 10

70 <J <1 <50 100
1 <J <1 <50 100
2 <J <1 <50 100 11I"""li~ j-
3 <3 <1 <50 1000
4 <J <1 <50 300 /I1or"k
5 <3 <1 <50 1
6 <J <1 <50 300
7 <J <1 <50 30
8 <J <1 <50 100
9 <3 <1 <50 : 10000 Jut d.

GRLH18 0 <3 <1 <50 100 r

,
I

ANALYTICAL METHODS:

Pacmincx Pty.Ltd., Sydney.
DISTRIBUTION: G.Hal1, Dee \Ihy.



114083

ANALYTICAL RESULTS

ADELAIDE
Tel.: 272 5733 az .. F

51 JS! A.C.S. Laboratorlas Ply. Ltd.

50 :·inr:,r :itr('(,l;,
(P.O. Do:: J).
um:.;;Y. 5061.

Pty.Ltrl.

(0/1'10 .18162) •

Samples from: Pac:ainc::~

Area: '1'as.

Samples of: lac],.

Preparation: Crush, t~'Tind o.nd nulvcri3o. Sheet No.+-

Balch No.: s: . 287). Date: 20/4/79.
SAMPLES WILL BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

signed,fe..<C~~~ ......
.3.1., uy .•. 0 ..Cu, .:.:h, :~n, .~{?:, Cd,

::0 h~r C0] nr:L:-,lc·try ..

rncl1ino:~ i-'ty .. Ltd ..

T::..~.T?,~r;_i a.. - - .

,
Cl.I Pb ~H \g Cd lJi :'0Sample Description nnm unm ")rHil nnm porn nrym n,::!

GIll 1 25 20 JO <2 <5 <20 ~

2 1450 20 J55 <2 5 <20 2
J 125 20 JO <2 <5 )15 5
I> 125 SO 70 <2 <5 <20 <2
5 10 <20 10 <2 <5 JO 2
6 10 <20 JO <2 <5 <20 <2
7 JO 20 70 <2 <5 <20 <"
(3 1>5 IJO 215 <2 5 <20 <2
9 270 40 15 <2 <5 <20 <2

10 <2 <20 15 <2 <5 <20 <2
1 10 <20 10 <2 <5 <20 <2
2 6000 140 15 Jo 5 370
J 110 <20 20 <2 <5 <20 5
4 J700 1560 25 1>0 5 110 2
5 900 9500 2250 80 10 125 <2
6 J800 , 0000 1700 280 10 J15 <2
7 950 JI0 J5 20 <5 JO 2
3 280 90 15 <2 <5 90
9 25 150 25 <2 <5 <20 20

20 10 20 25 <2 <5 20 10
1 15 60 20 <2 <5 60 '2
2 20 20 10 <2 <5 JO 5
3 90 50 90 <2 5 30 100
4 1'0 20 10 <2 <5 JO 2
5 15 <20 J5 <2 <5 <20 <
6 5 20 25 <2 <5 <20 2
7 10 20 15 <2 <5 <20 <2
8 5 20 10 <2 <5 <20 <2
9 5 20 15 <2 5 <20 <,

JO 5 40 20 <2 <5 <20 <2
1 5 <20 5 <2 <5 <20 2
" J5 20 15 <2 <5 <20 <2r.

J 80 20 30 <2 <5 50 <'?
I, J80 20 90 <2 <5 20 2
5 120 JO 10 <2 <5 <'20 <2
6 IJO 60 50 <2 <5 <20 2
7 5 JO 10 <2 5 <20 2
3 10 <20 10 <2 <5 <20 <2
9 110 40 50 <2 <5 <20 <2

40 1050 60 1250 <2 10 <"-20 <2
1 '2)5 1350 11>0 20 10 <20 <2
2 710 70 220 <2 10 <20 ~

J h20 1'0 90 <2 <5 <.10 ~

4 20 20 15 <2 <5 <20 <2
5 lJ5 <~() 10 <2 <5 <20 <2
6 IJO 20 120 <2 'j 50 <,
7 10 <';!O 10 <2 5 <'20 <2
0 <2 <20 10 -,2 <5 <20 <2u

9 20 <20 25 <' <5 <.-:0 <,
r..Xt 50 5 20 20 <2 <5 <'-20 '".

DISTRIBUTION:

ANALYTICAL METHODS:



ANALYTICAL RESULTS

ADELAIDE
T01.: 272 5733

J •as

1140S4

"ary ,.itrcct,
(P.O. no" 3).

m~~Y. 5061.

Samples from: _~acmi.ne~: l'ty. Ltd.

Area: ~asmani",. (0/;':0 .lG162)

Samples of: 10el<.

Preparation: Crush, crind nnd pulverize. Sheet No.: 2.

Batch No.: $ .. 2873. Date: ~0/4/79.
SAMPLES WILL BE DISPOSED OF AFTtR 1WO MONTHS UNLESS WE ARE OTHERWISE ADVISED

~u _' i) ~n
.~ eel ,1 0

Sample Description -,:>m ')1')17l :)pn ~pm -,:;>m ;J~M :J~r:1

GR'l. 51 <2 30 10 <2 5 <~o <2
2 115 20 50 10 <5 <20 <2
3 20 <20 20 <2 5 <20 <2
4 10 <20 ,0 <2 5 <20 <2
5 5 20 10 <2 <5 <20 <,
6 30 <'20 15 <2 <5 <20 <"
7 30 520 1 1'0 <1 <5 <20 ,
8 230 200 75 <2 <5 <~o 20
9 )0 190 50 <2 5 <20 3

60 150 <20 20 <2 <3 340 <2
1 10 <20 10 <2 <3 <20 <2
2 25 20 10 <2 <5 40 ,
3 <2 <a.o 3 <2 <3 20 <,
4 10 20 40 <2 5 <20 <~

5 85 30 105 <, <5 50 <2
6 h5 50 70 <2 <5 <20 <,
7 565 720 385 <2 10 .20 "8 110 110 ',5 <2 10 <20 <2
9 10 20 30 <2 <5 <20 '.

70 505 120 1'5 <2 <5 <20 ~

1 20 200 20 <2 <5 <20 <2
2 30 20 20 <2 <5 <~o ~

3 15 <20 30 <2 <5 <20 of)

4 260 80 350 <2 5 20 3
5 95 100 60 <2 <5 <20 <"
6 10 <20 15 <2 <5 <20 ..... '2

7 65 30 20 <2 <3 <20 <2
n 15 <20 20 <2 <3 20 <2u

GIL.1 79 170 20 .215 <2 <5 <20 <2

.1cpcat cnd chcc2 -
G."ill 15 qOO 9500 2200 65 10 120 <~

37 5 30 10 <2 5 <20 ,
55 5 '20 10 <2 <5 <20 <,
70 510 110 h5 <2 <5 <20 <~

", . ,

DISTRIBUTION: ',,-o,"inc" ~·t:·. L~d.

ANALYTICAL METHODS:

1'._3:: _:::r ...-~ . ... ~..



ANALYTICAL RESULTS

ADELAIDE
T.I.: 272 5733

.. SYDNEY
T.I::"9n 6495

11408;;

A.C S Lebor8lorl.. Ply Ud.
153 ALEXANDEA~STREET

'MANLY, "N:S.W. 2095
;\ry itr:"'0t,

( .• t. "lo~: ;\
T 1".;"'1. ')ili~ J.•

Samples from: ~::\c:niJl'Jx ty .... t .•

Area: T"sm:mi". (()/vo.l:aG·~.)

Samples of: 'oe.,.

Preparation: "rush, '.::;ri:l :\TIl ')ulv"ri~0. Sheet No.: J.

Batch No.: S~·'7J. Date: ~7 h/r.
SAMPlES WIU BE DfSP05ED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

ANALYTiCAl METHODS:

- Co c:.li. ,,~~ l·ty. Lt, ., l';:"::I:n~1.ni<l.

"'ytjl\O,r.

,.j ,
')~)~ :>pn :':'!n

10 <J(' <5
10(\ <Jo <5n

3( <JO <50
<l <30 <5~

J r , <'1P <50
10 <J(' <50
30 <3° <5f.
JO <J(' <50
3() <30 <50
30 :<JO <5(;
30 <30 <5(1

JOO 1000 1(000
laC <JO looa

"noo <30 Ieoo
JOOO <)0 <50
lenr' <JC <5r

lCO <J0 <50
ler <30 lOO('(':

] (~C ( <'3<- <50
300 <J() <5(~

JGO <30 <5cl
100 <30 <50

JO <)U <5(
H, <10 <::ir

Jl <J(J <50
JOO <JO <5L

JO <JO <50
30 <30 <50
JO <JO <50
30 <JO <50
<l <Jo <30
l( <JC <50
J0 <30 <SCI
3(' <JO <50
30 <30 <30
30 <JO <50
<l <30 100
<l <JO <50

:;COC <1" l('(\

JC <)0 <5c
<l <)0 10COO
<l <J() <50
<l <JO <t),

'300 <10 <")n
<1 <)0 <!j(~

'~,(J <jn <>'
lC< <J r' <50

<1 <H _~t~

1 <"(, -::::')(

l' <'yo <5<

- ~-'~ .

~//'j
Signed . .ff<....... .'.( ... ~.~ ..~ ..~ ...!........

>5(;0
85
50
15
10
10
85

...u
l'pb

1760

::0
5
5

<.~

<2
3

';
>")00

'!C'

1"
1,
<'!

2
<~

~O

1
~tari""r 'nee

ppm

T -:t0rt'("or 'nee
~

3
<'2
~

lO

5
10

5
!~O

Go
<2
<."
<~

5
<~

<2
Iltorf'C'r.nce

5
10

. ~'Y '-::'11oril.l.-:d:r~~;

u i"r ...; (..j _ :i.

J , ::.> I .J • ~ '1.

J
L~

5
G
7
3

n

"

5
6
7,
"

J
4
5
6
7

9
30

1

9
10

1
2
J
L,.

5
G
7
3
9

20
1

9
40

1
~

3
~~

G.(I( 1
2
J
"
5
G
7
a

Sample o-r1ptlan

DISTRIBUTION:

-

"'7131



ANALYTICAL RESULTS

ADELAIDE
Tel.: 2725733

,~~ :.: SYDNEY
:101.; 9776-4?5':

114086

A.e.s...-_ Ply. LId.
83 Al.£XAHDER STREET·

) "ry: :~rL:N..SW,:20t5'\ .10..... -..>1._ .r~';;-

( . (). ;ox 1),
TJ- L ;Y. 5051.

Samples from: 1 :).cmin~·~ Pty.Lt '.

Area: T"sm=ia. (1./::0.13162)

Samples of: :oc~:.

Preparation: ~rU:3il, --:rinJ and ;')ulvcrize. Sheet No.: I,

Batch No.: S :. ,:l7). Date: 27/,!/7~.

SMlPl.ES WIll BE DISPOSED Of' AfT£R TWO MONTHS UNUSS WE ARE OTHERWISE AllV1SED

...." ,U , , ,:;
Sample Docriptlon )!'m ?::Jm pph .,...... f:l ~;'ln ~nm

G.m 51 <2 <1 <)0 <50
2 <2 JOOO <)0 <50
) <2 ) <)0 <50
4 <2 1 <)0 <50
5 <'2 1 <JO <50
6 <2 100 <)0 <50
7 <2 JO <)0 <.50
n 5 1000 <)0 <50u

9 10 JOOO <)0 <50
60 5 lOGO <)0 <50

1 <2 10 <)0 <50
2 1>0 )00 <)0 <.50
) <~ <l <)0 <.50
1, <:. ) <)0 <50
5 .2 1 <JO <50
6 <2 <l <10 <'i0
7 >~oo 1000 JO <JO 100
8 20 100 <)0 <50
9 <2 <1 <10 <50

70 5 300 <)0 1000
1 <2 10C <)0 <.50
2 <2 <l <30 <50
J 5 JO <)0 <50
4 <2 10 <JO 10000
5 <'2 )0 <)0 <50
6 <2 ). <)0 <50
7 <2 100 <)0 <.50
3 10 10 <JO <50

GiU 79 5 10 <)G <50

~cpcat anu. C:1CC:< -

G.Q 15 5 15
J7 <2
55 <2
70 5

ANALYTICAL METHODS: 11y ,~o L01~im"try; .,'-:c ;1Y :~ rF.
'w '" /

SigMd/J~C~,::~,~ ......, ....,

U # r.. . .. ~.

". >1) , " ;):." • n.-- ..".

DISTRIBUTION:

~7131



114 08~

~

~
A.C-S. ..... ,,__ Ply. lid.':> ADELAIDE • II.

Tel.: 272 5733 , 21.. I

ANALYTICAL RESULTS 50 ::o.ry itrcot,
(1'.0. ~30:: J) ,

"
D::r.. ~Y. <;0()1.

Samples from: •:c.cr.li:"l~):: PtY.L1:d •

Area: 'Tns 1 1:"\nin. (0/:'0. 1;)16.~)

Samples of:
"lec':.

Preparation:
r-rush, ;rin(l ::ll1.d :1ulveri":'; 0 • Sheet No.: 5.

Batch No.: S :;87J. - ~O# Date: 20/1'/79.
SAMI'US WIll. 8( DISPOSED Of' AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

:u Ph ~n . ,;(1 ~i :.0
Sample Description -~

T)T)m ...,:)~ ;,:m :>:r>m ~1?m "):'11:1 :J:;:J!'i1

G.{L ('1 165 <~o 73 <2 <5 <~o ~

~~).
'! 50 '!o JO <.'! <5 <20 <2
J 55 <20 )0 <2 <.5 <20 <'!
I, )5 'lO 23 <2 5 <20 <'.!C 3 !~(' 10 ~('l <? <5 <20 '!
l> 1<: <JO .> <" <) <.~O 1"
7 <.'! <'20 5 <'! <5 <2<: <'!

........ S <? <~c 10 <.? <5 <20 <2
9 5 <"!O 5 <2 <5 <20 <?

10 <.'! <~0 5 <? 5 <.'20 <.?
11 <2 ~o 5 <? .<5 <20 <2

~\\6\
12 <2 <:20 5 <? <5 <~o <2
1) <.'! <20 <2 <? <5 <20 <2
1 1, <,'! <20 5 <2 <5 <20 <2
15 <~ ?O 20 <2 <5 <.'20 2
16 3 <'20 "> <'! 5 <'20 <'2
17 <? <20 10 <2 <5 <'20 <2
1 n 5 20 15 <2 <5 20 <'!.. 0 P4TA19 <'! ~0 10 <'2 <5 1(' <"

r-·...,r "n ~I.to. <n <nro 1" <.? <5 <'10 <'?,......,
(".;'..:,) (.1 ~I 3(' '\("1 ';") <,n '; <'2 <~

n

\
- < ]. -;. <2 <? <." <'!

" ".. " i.Sl _., -'; <2C <'!
" <2 ~l) ~O <2 <5 <'20 <.2
<;

I
<; 'y "0 -~ 3 ·<:2(1 <'!

" 0 <20 '!O <2 5 <?C' ~

7 <;0 =>0 75 <'! <5 <·~o <'!
.,

I
15 )0 ho <n <5 <'2(' <2

w..r ') )5 ~o '')0 <2 <.5 <?O '!
10 ?C l~O 85 <'! <5 <'20 <~

/'" IIIe.-;'>- 1 nO 50 40 <2 <<; <20 <''2
.~ ,'20 40 7(1 <'! <5 <.20 <.'!
J I 30 I, () 65 <? 5 <2<' .,
I, 15 n() "0 <'2 <5 20 <'!
"> 10 20 35 <.'! 5 <~o '!
S I -:0 .'1 () :;5 <'? 5 <.20 2
7 1n <20 '5 <.'! <5 <2() <.'!
n "!( 'f) J"0 <.~ <5 20 <2u

9 J, '!l() ()0 1.)0 <.2 <5 <2<' <.!
:?n 'f) <~<'

r-
<.2 <3 ?t "",

r.. ~ ,; "'!l 5o~1 !'} <~() C):"j <" <) <'? "

.~01)""<: t 'nd C~l"(, -

'";TI, 1 1• <.n <?O 'i <2 <3 <~() <'.2
(}:<.I 1'! :0 ho 70 <':! <5 <'~( <"

ANALYTICAL METHODS:

DISTRIBUTION:

CU, 0, '1l, .. , :lj.,

·'0 ~):~ r:ol.rn·;.",lC'try.

"'("lin":: _ t:·.J.~:( •
',·~.5rnni.a.

('/1 hv :i.



ANALYTICAL RESULTS

ADELAIDE
T01.: 272 5733

:;:;::::$Y~.f:l'
Tor:~~97:l6495:

114088
A.c.s. 1.lIIIomM1u PlJ. LId.

.•. ALEXANDER-STREET·
::1 . -' :-:a.iAN~Y,-~S;W.:2OH-
'_ . -;'\r)" .. '.' L.,

(_ .0. 'lox ;),
1""'1" ;y. :;0:;'.

Samples from: - nC.:lin,}.::: .. 'ty. L tu.

Area: fUSI,l::mia.

Samples of: ~:o ck.

P t ' Cru5~1, ;rind ~~n(l !'luIv:)rizc. Sh N 6repara Ion: eet 0.: •

Batch No.: S . 2:171. - ~C# Date: 27/4/7<>.
SAMPl£S WILL BE DISPOSED OF AFTER TWO MONTHS UNUSS WE ARE OTHERWISE ADVISED

?'C"'1t"'n,t :uld chocl: -

Samplo Description

c..a 01
') 2.- 3

I,

5

~
0
u

9
10

1
2
3
4
5
6
7
1)

9
G11, 20
G.~:i 01

2
3
4
5

\
6
7
8
9

10
1
2
3
4
5
6
7
3
9

20
G_~S 21

5001

10
5

ho
2

<.':!
<2
<,~

<2
<2
<2
<2
<2
<2
<2
<2
<.-~

<2
<2
<.':!

10

20
1Q
10

>·~co ­
10
10
10
20
20
<2
<2
<2
<2

2
60
10

300

..a >" .S
:1pm 'l!'m .""'l,?:n

1 <30 <50
<1 <30 <50
<1 <30 <50

1 <30 <50
10 <)0 <50

1000 <~O <~u

1000 <30 <50
30 <)0 <50
30 <30 <50
10 <30 <50
30 <30 <50
<1 <30 <50

100 <30 <50
10 <3C <50
10 <30 <50
30 <30 <50

J <30 <50
1 <30 <50

10 <3[' <50
30 <30 <50
30 <)0 <~o

10 <30 <50
10 <30 <50
30 <30 <50
30 <30 <50
30 <30 <50
30 <10 <50
30 <30 <50

1000 <30 <50
30 <JO <50
30 <10 <50
30 <10 <50

InDo <30 <50
30 <30 <50
10 <30 <50
10 <30 <50
30 <30 <50

100 <30 <50
3000 <30 <50

1 <10 <50,n <30 <Sf)

.
Gjrr. Ih <2
n.n 12 10

ANALYTICAl METHODS; hy r:ol()rinntr~';

In, .~b, s i)~.'· .-n.

DISTRIBUTION:

*,1131

". hy

!t" _C~( '-,
Signed.. ~ ~ ~~. ~.~ ~. ~~.~.~ ~..~.l .



-I 14089
~
~

*
A-CA .........orieI Ply" u,~ ADELAIDE 51 SitU

7' 55Tel.: 272 5733 : Ci.. I 11M T T" ,,51" "S[

ANALYTICAL RESULTS 50 : Inry ,.;trcet t

(P.O. Do;: J) •
Tr:r..--;y • 50tll.

Samples from: _;acr]illc'~ 1 ty. Ltd.

Area: '"('n::;nal1in.

Samples of: loc:::.

Preparation: Cru:Jh, I.rind Q.nct !>ulvcri::~c. Sheet No.: 7.- 1'0#
Batch No.: S: .. .':!G71 • Date: 20/l,j79 •

SAMPl£S WILL BE DISPOSED OF AFml TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

vU .b ':11. .c: Cd J:i ..c.
Sample Description :''''''':1 ":'0 I'pm :>:)M .Dpm "'):>m ~:'lm

G"1L 01 165 60 75 2 <5 <.:0 <:'
2 60 30 30 <.-2 <5 <20 <2
3 60 ho 35 <2 <5 <20 <2- 4 35 30 30 <2 <5 <20 <'?

-- 5 35 20 30 <.~ <5 <'20 <2
(, <! <20 10 <2 <.) <20 <"2
7 <'! <20 10 <2 <5 <20 <'?
n <2 <20 10 <.'2 5 <20 <2u

9 <2 20 10 <2 <5 <20 <2
10 5 <20 10 <'? <5 <~o <:'

1 5 <20 5 <2 'i <~o <2
2 <'? <20 5 <2 <5 <20 <2
3 <'? <20 5 <2 5 <20 <2
I, <2 <.'20 10 <2 5 <20 <2
5 5 20 15 <2 <5 <20 <2
6 <2 .~o 10 <2 <5 <'~o <2
7 <:2 <20 10 <2 <5 <:'0 <2
~ <'? 1'0 15 <2 <5 <20 <2
9 'i '?o .':~o <2 <5 <~o <2

G:u. ~o <'? 30 10 <2 <5 <;0 <2
G~~'::; <;1 ~l-'-~ 4O DO· <l <:> <-~ ..... <.~

2 10 60 15 <2 <5 <.'20 <2

3 30 Go 180 <2 <5 30 <2
I, 10 80 35 <2 <5 <20 <2
5 10 100 60 <2 <5 <.:() <2
6 <'? 30 25 <2 <5 <20 <2
7 50 40 Go <2 5 <20 <2
n 20 50 50 <2 <'> <20 <2..
9 60 30 80 <2 <5 <'20 2, 10 25 110 s.,> <2 <5 20 <2
1 20 ;0 50 <2 5 <20 <2
2 ,0 '?o 70 <2 <5 <20 <2

3 ho 30 GO <2 <5 <20 <2
I, 15 20 50 <, 5 <20 <2
5 S <20 20 <2 <5 <20 <'?
6 25 50 60 <2 <s 20 <2
7 20 20 30 <2 <5 <20 <2
0 30 '10 90 <2 <5 <20 <2,
9 'VI I,S 50 J.15 <2 <5 <20 <2

20 1,0 20 100 <:' <5 <;0 <2
(;.-.1.3 ~l S~I 1~5 30 GO <2 <5 <:0 '?

GU.. 14 <'2 <";0 10 <2 S <20 <':!
fT.'? ., 12 15 20 <i5 <'? <S ~o <'?

.::i by _~s.ANALYTICAL METHODS: Cu, i'h, '":n, -i:, C:'!,
: I) l:'~ ';olori,":ct .f.

DISTRIBUTION:
i·o.C~.linc~: :·t:r.Lt(l.
'T'~sr.lc.nin•
···~~':110~· •

Iti-L(~~
Sit 7. ..



ADELAIDE
T.I.: 272 5733

Samples from:

Area:

Samples of:

Preparation:

Batch No.: S

::::::s.YOmY
T.t':'!J,n.j~S:

ANALYTICAL RESULTS

~OC1:.

:::;rush, '.Tind ::\nrl pulverizo.

287).

i140GO

""Co$. Labor_ Ply. LId.
.. ,.a ALEXMlDER.S.TREEI'
~-~:t.:"""'~~ K~"·:2PIS:

50 ary .;trcnt,
(;.• (' • 30" :. \ •
TT"'l, :Y. 50:)1.

Sheet No.:S.
Date: 27/4/79.

SAMPUS WILL BE DISPOSED OF AfTER TWO MONTHS UNlESS WE ARE OTHERWISE ADVISED

Samplo Description
.~

'~n jb .a
""1::1 T)"')m "J"1m ")nn ')")M

GilL 01 10 <l <Jr <50
2 ::; 10 <)0 <50

n ) 1'0 )0 <)0 <50
~ I, 2 J <Jo <50

5 , 1 <)0 <50
6 <2 300 <)0 <:>0
7 <2 1000 <)0 <50
0 <2 )0 <)0 <50u

9 <2 JO <JO <50
10 <2 )00 <)0 <50
1. <2 )0 <)0 <50,

<~ 10 <)0 <50
J <2 JO <)0 <50
4 <2 1000 <JO <50
5 <2 <l <)0 <50,

<2 10 <10 <50"7 <2 <l <)0 <50
8 <2 1 <10 <50
9 <2 1 <)0 <50

(; •...T on ~ <l <)0 <50
G-1S 01 5001 'j <l <)C <:>()

? <:2 <1 <)0 <50
"l 5 <l <)0 <50
I, , 1 <)0 <50
5 5 1 <)0 <50
6 ,0 JO <)0 <50
7 40 J <)0 <50
l) ?o 1 <JO <50

\ 9 >200(:;> 290 100 <)0 <50
10 , JO <)0 <50r-.. 1 40 JO <JO <50

? ? J <JO <50
J 40 10 <)0 <50
I, 80 )0 <JO <50
5 <2 <l <)0 <50
6 <2 <l <)0 <50
7 <0 ) <JO <50
n <:2 100 <Jo <50'J

0 II 5 1000 <)0 <50
20 40 10 <)0 <50

r. "'1'- 21 50<.1 10 JG <')0 <50:s ~,~

;?o!>cn t and c~lccl: -
"';..U-, ll~ <2
r,. ~3 l.~ 2

ANAlYTICAL METHODS:

DISTRIBUTION:

....1131

t hy Colori!.lctryj IT.;:_ by
;n, ';1), .s 'J'. :32.

!(iC-(.t~Signed "" ".""."" " ~::::: .



~ 114 09 1C:>
~

ti1 ADELAIDE Si.' JIB
A.C.s.~ Ply. Ud.

'" Tel.: 272 5733 7 ,JP d

ANALYTICAL RESULTS
50 ::nry .3t't'oct,
(Il.O. .Jo:~ J),
UNL;Y. 5061-

Samples from: 11[1 erlinc:x 'l-ty.Ttrl.

Area: '1':l.s"l:1.nia. (0/:'0.1 n,H~)

Samples of: .~OC';:.

Preparation: Cru:1i"l, ~:rind nnrl pulv0.ri~('. Sheet No.: 9.
Batch No.: 5 :287J. - 60# Date: 2(,/1'/7'l.

SAMPUS WIL.L BE DISPOSED Of AfTER 1WO MONTHS UNUSS WE ARE OTHERWiSE ADViSED

SampJe Description Cu l~h -~n
.~ .' Cd ~i 0

....,,.... ..1 r,-'I'1 ""1nm ,nm ':)'r)1'l '~"M ¥ .....~

G_u.. 01 160 ·~o 75 ? 5 <~o 2
2 70 20 )0 <! <5 <20 <!
) 50 <20 )0 <2 <5 <20 <2
I, 35 :20 ~5 <2 5 <:!o <,
5 ~5 40 ?5 <2 <5 <20 <1
0 <. <~O 10 <, <"::> <..<u ~

7 <~ )0 10 <? <5 <20 <2
S OJ .10 :'-0 <~ 5 20 <2

, , 9 <2 20 10 <-~ 5 <20 <2

- 10 5 <20 J.O <2 5 <20 <!
1 <'2 <20 5 <2 5 <'0 <,
2 <2 )0 10 0- 5 <~o <2
) 5 <20 10 <? <5 <20 <2
I, <, <!O 10 <2 5 <2(' <2
5 5 70 30 <2 5 <.:!O <2
6 <! <20 10 <! <5 <20 <?
7 5 20 10 <2 <5 <20 <2
3 5 ~o 15 <2 <.; <20 <2
9 <2 <20 15 <~ 'j. <';0 <2

r-- G·1L ;0 <"? 1,0 f-. 20 <~ <5 <;0 <''2
G~J 01 S~--

.
1() --To- -- 50- -~-- -------:<:') <;." <.

2 5 1'0 17 <2 <5 <'?0 <!
3 25 1,0 170 <~ <5 <''20 <2
4 10 11~O )0 <2 <5 <20 <:;
5 10 120 65 <! <5 <20 <?
6 5 !J.O 25 <2 5 <20 <2
7 60 50 90 <~ <5 20 <!
8 :25 60 60 <? <5 <20 <"
9 65 20 DO <2 <5 <20 <2

, 10 25 Go 90 <~ 5 <20 <2r---- J. .'20 30 1~5 <2 <5 <20 <2
? 15 )0 70 <, 'i <::0 <'
3 1:5 50 75 <~ <5 <20 <.'
L, 20 20 60 <2 <5 <20 <2
5 20 20 20 <2 <5 <20 <2
6 20 20 Go <? <5 <20 <2
7 15 ;;0 20 <2 <5 20 <2
8 30 60 SO <2 <5 <.'20 <~

9 50 60 U5 <2 <5 <.':0 <2
:2C) W }~5 ·';.0 55 <2 5 <!O ~

G.~::; 21 ~1l 55 20 n-
<~ <5 <,'~( <'!v::>

~c""cat ;-In,-l chC'c: -
r.u, l:~ <:! <20 10 <2 ') <'0 <~
r!.1" 1~ ~C )0 70 .~ 5 <!c <-:.or ~ J

ANALYTICAL METHODS:

DISTRIBUTION:

CUt f'11, ~n, ... , !':f',
.0 :,y ·olo::-ioctr:or.

Silaed.I£·£~~>~~.r. .

---------~~-----~--------~----,-



ADELAIDE
Tel.: 272 5733

ANALYTICAL RESULTS

114092
A.C.S..........11_ Ply. UtI.

.::~.I\\;~~I;.II:~~"":
..... ~. ~MAHly. -N.9.W. 2081­

50 f:ary . t!"('H')"t,

(~.O. Do~~ 1),
u:n. ;Y. ')0'11.

Samples from: aC"l.in0X l'ty.Ltd.

Area: '1'nmnnnin.

Samples of: 'Oc',.

Preparation: Crush, ",:,rind :1nd nulvcrizc. Sheet No.: 10.
-60#

Batch No.: S~ . 2873. Date: 27/'+/79.
SAMPlES WILL BE DISPOSED OF AF'TER. TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

Sample Deocrlpllcn
P;lID

G {3

01
2
3
4
5
6
7
3
9

10
1
2

3
4
5
6
7

9
~o

01
2
3
4
5
6
7
3
9

10
1
2
3
I,

5
6
7

9
20

~I

5
2

20
<2

<2
<2
<~

<2
<2
<2
<2
<l
<2
<.~

<2
<2
<2
«
<2
.LL
2

5
5

10
5

10
5

150
2

20
2

20
60
<2
<2
<2
<2

60
10

1
1
1
1

< 1
JOO

1000
30
10
30

100
30
30
3f)
<l
10

1
10
<l
<l

-yo­
10

100
10

3
10

3
30
30
<l
30
<l
30
30
10
<l
<l

100
300

10
<1

<3f)
<30
<30
<30
<30
<)(;

<30
<30
<'30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<30
<:'0
<.JU
<30
<30
<3"
<30
<30
<30
<30
<30
<30
<30
<30
<30
<'30
<30
<30
<30
<)0

<3<"
<30
<)0

<50
<50
<50
<50
<50
<:>0
<50
<50
<50
<50
<50
<50
<50
<50
<50
<1)0
<50
<:;0
<50
<5 Ii
<ou
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<}o
<50

r.?J ll~ <~

(~T.~ 12 2

ANALYTICAL METHODS: by r.o1orinotry.
"1., J, -)' )~.

DISTRIBUTION:

"-7131



ADELAIDE
T01.: 272 5733

ANALYTICAL

5 I I
'p

RESULTS

114093
A.C.s. l.D«.t...... Ply. lid.

•
50 :inr:' :;trcct,
(P.O. '10:: J).
TT:::TJ:'Y. 15061.

Samples from: ,'ac,oino:< rt:·. 1.td.

Area: ~.smania.

Samples of: .;oc;:.

Preparation: Cru::.h, ,::rinrl and ,....ulY0rizc. Sheet No.: 11.
- [10#

Batch No.: S .. ~37J. Date: ~0/1'/7').
SAMPUS WILL BE DISPOSED OF AFTER TWO MONTHS UNlESS WE ARE OTHERWISE ADViSED

Sample Description Cu b ~i.1 ~ Cd 1i 0--..
-~'"

~~., -'''''r.t --ryr.1 ,,!"'l -,-..:, ~~.,

Gm. 01 165 I~O 70 5 <5 <?O 0
0 ()S <20 J5 ~ <5 <'20 <.~

3 sa 1:0 JO <2 <S <.20 <:
4 30 20 25 <2 <5 <20 ~

S ~5 <20 20 <;-~ <S <'~O <"1
G ~- -<.70-

_. __. J
<:; <'J <_u ~~

7 <2 <20 10 <., <'i ~O ..-:"'2
3 10 <'20 20 ~ 5 <20 <~

9 S ,'20 10 <., <S <''20 ~..
10 <., <10 S <.~ <5 <~O "'2

1 <1 <20 <., ~ <5 <20 <:
0 <., <20 10 <0 <5 <''20 <0
3 5 <'20 J.O <? <5 ~o ...,
1, 5 ~[) 10 <..'2 <5 <'20 <2
5 5 hn 20 <:~ 5 <:~C' <.0
6 <.~ <20 :'?C <.~ <S <·~O ~:

7 ~ ~o 15 <., <5 <20 <~

1 5 JC 20 <'2 <~ <!C' .....~

9 5 !'e ,5 <2 <5 <"''2:0 ~:

r. 'T or. <; "0 ~:J <.~ <5 <~c ~o

~~- Cl :!J :0 uO <.'! • J <~T. ~ ..l

0 5 30 lO <2 <5 <~t: ...,
3 '?o JO 150 <''2 'i :0 ~:

h 10 11,0 1,0 <.: <5 <':0 <.~

5 15 120 70 <'1 5 ~o <0,
<.~ co ,5 <2 <3 -CO <:!"7 ;5 50 ':>5 ~ 5 <'2:0 <0

0
~o 50 65 <1 <5 ~o <0u

') t;o '20 100 <.: <5 ~') <"
lC 25 JO ~- <'2: 5 ~o <:"~

1 0- :0 50 <2 <5 <~c ~o.,
" 15 :0 60 <2 <5 <'!o ~o

3 ,. :; .1j(1 80 <~ '5 <'!O <:'?
J: 25 :0 r:iS <! <'5 <~o ~~

'; '" <~c JO <" <5 <~o <.!
6 "n 1'0 6c <2 5 JO <.~j~

7 ~c "" ,~ C <2 <'5 <!C <.,
~ JC 7') 0- <'? <"..3 <2 <!-~
~ , '55 7c l'~S <"! <'5 <-:?( --;"

::c '. (; "0 Sf.' <:! " 0' ~o

" .' .~). 5~
r;{) '?o no ~, --:::; 3~ .. ~~~. ~ J

:.... .,('~. t ~,v) C~1CC : - I
~ ,. 1 !' ,

<'!O 10 ~ <:; <~C ~. "- .~ l.~ lr:; "r ;=; ~, <5 "'-:'! <"

I
ANALYTICAL METHODS: r;. , , , " • • " , '.j .:' .. ..

n '0.1 ,.,~~ ·l,.,·;;~-:r •

Si,.... ....tt..(..~...':::...~ .. (.. ............DISTRIBUTION: _ ~r:' ;~. -0;. . ..... t·· .

• "7131
. _--";.n..:jp •

.. .r.~;r.



ANALYTICAL RESULTS

ADELAIDE
T.I.: 272 5733

'::~~~SX~~y
Tel.;9"5425:

114094
A.C.S. IaM.tort. "". LIoI.

.,. -eo .....I!XANOl!R-SlMe"
·:::;~::MANiY:-~S.ii.:~

50 ":nry ;t::-CC1;,
(!'.o. )0:: J),
!fIT. ;Y. }1"):)1.

Samples from: ncmi:lC:-: Pty. L tel.

Area: l'annania.

Samples of: 10c],.

Preparation: Crush, Grinll nnd nulv0ri~e. Sheet No.:12.

Batch No,: S . '!871. -00# Date: '17/1: /70.
SAMPW WILL BE DISPOSED OF AFTER TWO MONTHS UNlESS WE ARE OTHERWISE ADVISED

,n J" ~

Sample Dnc:rlptlon rp)m :>~I'l ~!,m ")'?:"'l.

G.u" 01 5 <l. <)0 <50
2 5 1 <)0 <50
) 1'1 1 <)C <50
4 <2 1 <10 <50
5 , ) <10 <50 -0 <. - 1(;0 <)r <50
7 ~ )00 <)0 <50
S <2 1 <)0 <50
9 <2 <.1 <)0 <50

10 <2 100 <)0 <50
1 <2 10 <)0 <50
2 <2 10 <)0 <50
) <" 100 <)0 <50
4 <., )n <3" <5r'
5 <2 <1 <~i(,\ <50
6 <2 <l <)C <I)r
7 <2 1. --:::..... ('l .-:"1
n <2 ~, <)0 <~0.,
9 <2 <1 <Jo <'jC

~-"'l ~n <2 <'", <'""0 ....."r
SOD]

- ~c- ---- --.
<j \G~{S 01 <"' <~'

"2 2 ....1. <yo <:'10
) 2 1 <3r:' <:;0
I, 5 n <30 <')0
5 5 <l <)C' <;0
6 5 10 <)0 <50
7 5 )0 <10 <50
S 5 10 <)0 <So
9 60 10 <10 <50

10 2 10 <)0 <50
J. ho 10 <10 <50
2 <"2 1 <10 <50
) 1.0 ) <)0 <50
I, 10 <l. <10 <50
5 <2 <l <:;0 <50
6 <2 <l. <30 <SO
7 <2 .l. <30 <50
S <."2 100 <30 <Jo
9 ,IJ <2 Jon <)" <'50

.~o 2(; :!.(' <)r' <5£'
1""-'-' 21 50~\ 10 J. <10 <50......... ...,)

lcpc~"C a::1.d cnccl~ -

G~ I': <2
r;,~ :i 12 "2

ANALYTICAL METHODS:

DISTRIBUTION:

'-'7131

t by Colol"il;1etry.
11, ~) ,

Signed ..It{;~,~~, ..........



A.C.S. Laboratorlel Ply. LId.
50 MARY STREET
UNLEY. SA 5061

P.O. BOX 3
UNLEY, SA 50B1
PHONE: 2725733ANALYTICAL RESULTS

Sydney.

Samples from:- Pacmincx P1;y.L1;d.

Area: Sydney.

Samples of: Soils. . -"

Preparation: - _.. , Sheet No.: 1.

Balch No.: A 2912. Date: 2nd July, 1979.
SAMPlES WILL BE DISPOSED OF AFTER. TWO MONTI-IS UNLESS WE ARE OTHERWISE ADVlSED .- .'

bI! Au AS Ag
Sample Description ppm ppm ppm ppm

GRS 22 .5021.... 3 <3 <50 <l
3 1 <3 <50 <l
4 . - 3 <3 <50 <l
S

..
1 <3 <50 <l

6
, -

1 <3 <50 <l

r" 10 <3 <50
- .<l

C
30 1 <3 <50 <l
1 <l <3 <50 <l
2 <l <3 <50 <l
3 1 <3 <50 <l
4 3 <3 <50 <l
5 1 <3 <50 <l
6 3 <3 <50 <l
7 3 <3 <50 <l
8 1 <3 <50 <l
9 1 <3 <50 <l

40 1 <3 <50 <l
1 <l <3 <50 <l
2 1 <3 <50 <l
3 1 <3 <50 <l
4 <l <3 <50 <l
5 1 <3 <50 <l
6 1 <3 <50 <l
7 1 <3 <50 <l
8 1 <3 <50 <l

C 9 1 <3 <50 <l
50 1 <3 <50 <l
1 <l <3 <50 <l
2 <l <3 <50 <l
:3 1 <3 <50 <l
4 3 <3 <50 <l
5 1 <3 <50 <l
6 1 <3 <50 <l
7 1 <3 <50 <l
8 1 <3 <50 <l
9 10 <3 <50 <l

60 1 <3 <50 <l
1 <l <3 <50 <l
2 <l <3 <50 <l
:3 <l <3 <50 <l
4 <l <3 <50 <l
5 1 <3 <50 <l
6 <l <3 <50 <l

67 30 <J <50 <l
74 <l <3 <50 <l

5 1000 <3 <50 <l
6 <l <3 <50 <l
7 \11 <l <3 <50 <l
8 <l <3 <50 <l

GRS 79 '30,9 <l <3 <50 <l

DISTRIBUTION: Pacmincx P1;y.Ltd ••

•

•

•

•

•



1140 i) G
A.C.s. Laborelorl•• Ply. Ltd.

50 MARY STREET
UNLEY. SA. 5081

P.O. BOX 3
UNLEY, SA 5081
PHONE: 2125733ANALYTICAL RESULTS

l'acminox Pty. Lttl. -,
S~<lnoy.

Samples from:' Pacminex Pty.Ltd.

Area: Sydney.

Samples of: Soils.

Preparation: Sheet No.:
,:,,_.> ".1."'\;-

Batch No.: A 2912. Date:2nd July,
SAMPlES WIll BE OISPOSED OF AF'tER lWO MONTHS UNLESS WE ARE OTHERWISE AOVISED .'

Sampl~ Description
Sn Au As Ag . .,,

..ppm ppm ppm ppm
, '..,

'~9
-,

GRS 80 <l <J <50 <l
1>

I
':;"".;<- 10 <:J <50 <l

5 <l <J <50 <l
6 <l <J <50 <l ..

9) <l <:J <50 <l .
1> <l <:J <50 <l

.

0 5 <l <:J <50 <l
6 <l <J <50 <l
8 <l <J <50 <l

102 ) <J <50 <l
) 1 <J <50 <l
4 )0 <J <50 <l
5 <l <J <50 <l
6 <l <) <50 <l
7 <l <J <50 <l
8 <l <J <50 <l

111 <l <) <50 <l
) 1 <J <50 <l
4 <l <J <50 <l

121 <l <:J <50 <l
3 <l <J <50 <l
4 <l <:J <50 <l
5 <l <J <50 <l
6 <l <J <50 <l

C
7 <l <:J <50 <l
9 <l <J <50 <l

130 <l <J <50 <l
1 <l <3 <50 <l
2 <l <3 <50 <l
3 <l <J <50 <l
4 <l <3 <50 <1
5 1 <3 <50 <l
6 1 <J <50 <l
7 1 <J <50 <l
8 3 <3 <50 <l
9 :3 <3 <50 <l

140 :3 <J <50 <l
1 :3 <J <50 <l
2 1 <J <50 <l
:3 ) <3 <50 <l
4 1 <J <50 <l
5 1 <J <50 <l
6 1 <:J <50 <l
7 1 <J <50 <l
8 <l <J <50 <l
9 3 <J <50 <l

150 1 <J <50 <l
1 ,II <l <J <50 <l
2

5\s'b
30 <J <50 <l

r..ns 1 ~1 1 ~ <50 <l
,

ANALYTICAL METHODS:

.DISTRIBUTION:

•

•

•

•

•



1140i,7
A.C.S. Laboralorles Ply. Lid.

50 MARY STREET
UNLEV. S.A. 5081

P.O. BOX 3
UNLEY. SA 5081
PHONE: 272 5733

Ag
ppm

As
ppm

Au
ppm

Sn
ppm

ANALYTICAL RESULTS

Sample Description

Samples from:' Pocminex Pty.Ltd.

Area: Sydney.

Samples of:,~.~i1s•
.. '.-':"i,"

Preparation:·;:;~. Sheet
~ Batch No.: A 2912. Date:

SAMPLES WILL BE DISPOSED DP AFTER lWO MONTHS UNLESS WE ARE OTHERWISE ADVISEDI
I

•

ANALYTICAL METHODS: Sn. Au. AS. AI; by ES2.

DISTRIBUTION: Pocmino'" Pty.Ltd••
Sydnoy.

.

..I .

<l
<l
<l

.<:1
,~
<l 1.,_
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l

1
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l
<l

1
<l
<l
<l
<l
<l
<l
<l
<l
<l

<So
<50
<So
<So
<50
<So
<So
<So
<So
<So
<So
<50
<So
<So
<So
<So
<So
<50
<50
<So
<50
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Samples from:' l',.eminox l'ty.Ltd.,

.;; Area: Sydney.

Sa"';;'I~s of: .. $"1J.".
Preparation: /,'; Sheet No.:

Batch No.: A' 2912. Date: 2nd July,
SAMPLES WILL BE DISI'OSED OF AFTER lWO MONTHS UNLESS WE ME OTHERWISE ADVISED

• ANALYTICAL RESULTS

114098
A.c.s. Laboratories Ply. ltd.

60 MARV STREET
UNLEY. S.A. 5061

P.O. BOX 3
UNLEY, SA. 5061
PHONE: 2725733

1979.

Pacmi1!ex pty. Lt...l.
Syd..."'ley.

Sample Description
<;n AU As Ag
ppm ppm ppm ppm

GRL 5) ) <3 <50 <1
4 <1 <3 <50 1
5 1 <3 <50 <1
6 ) <3 <50 .<1
7 ) <3 <50 <1 .

. . 8 )0 <3 <50 <:L ;.

C 9 1 <3 <50 <1 '.
60 <1 <3 <50 <l

. 1 <1 <3 <50 <1
2 <1 <3 <50 <l
3 30 <3 <50 <l
4 ) <3 <50 <1
5 <l <3 <50 <1
6 3 <3 <50 <1
7 1 <3 <50 <1
8 1 <3 <50 <l
9 3 <3 <50 <l

70 1 <3 <50 <l
1 1 <3 <50 <l
2 1 <3 <50 <l
) 1 <3 <50 <1
4 30 <3 <50 <1
5 30 <3 <50 <1
6 <l <3 <50 <1
7 <l <3 <50 <l

C 8 <l <3 <50 <l
9 <l <3 <50 <l

80 1 <3 <50 <l
1 <l <3 <50 <l
2 1 <3 <50 <1
3 <l <3 <50 <l
4 1 <3 <50 <l
5 1 <3 <50 <l
6 <l <3 <50 <l
7 1 <3 <50 <l
8 <l <3 <50 <l
9 <l <3 <50 <l

90 <l <3 <50 <l
1 <l <3 <So <l
2 <l <3 <50 <l
:I <l <J <50 <l
4 <l <3 <50 <l
5 1 <3 <50 <l
6 3 <3 <50 <l
7 3 <3 <50 <l
8 1 <3 <50 <l
9 1 <3 <50 <l

100 J <3 <50 <l
1 :I <3 <50 <l

GRL 102 1 <3 <50 <l
- ','

ANALYTICAL METHODS: Sn, Au, As , AI!; by '-u2 •

DISTRIBUTION:

•

•

•

•



Samples from:' Pllcminex Pty.Ltd.

Area: sWney.

Samples of: Soils •
.7:
,,;., • " Preparation: Sheet No.:' 5
;i,," ~'., 2912. •
; Batch No.; A Date: 2nd July, 1979.

,. c " ' SAMPlES WIl.L SE OISPOSEO OF AFTER ,twO MONTHS UNLess WE ARE OTHERWISE ADVISED

"'"'''.' Sn Au As Ag
•. !> Sample Description

nom ppm "pm PPm ,
-.-'-,-.'.

GRL 10' 1 <:l <50 <1-
'.;~ "}i,:;;\: •• ~ 1 <:l <50 <1-
. <1- <3 <50 ,

, , I 6 1 <3 <50 <1-
.7 '<1 <3 <50 <1-

I"~ a <1 <3 :<50 <1-

0 9 1 <3 <50 <1-
110 1 <3 <50 <1-

1 1 <:l <50 <1-
2 1 <:l <50 <1-, , <:l <50 1
4 <1- <:l <50 <1-
5 1 <:l <50 <1-
6 1 <:l <50 <1-
7 1 <:l <50 <1-
a <1- <:l <50 <1-
9 <1- <:l <50 <1-

120 <1- <:l <50 <1-
1 <1- <:l <50 <1-
2 <1- <:l <50 1

~
, <:l <50 <1-

<1- <:l <50 <1-
5 1 <:l <50 <1-
6 1 <:l <50 <1-
7 , <:l <50 <1-

C 8 '0 <:l <50 ,
9 Samp1p missi. ~·<501'0 10 <:l <1-
1 30 <:l <50 <1-
2 , <:l <50 <1-, 10 <:l <50 <1-
4 , <:l <50 <1-
5 1 <' <50 <l
6 , <:l <50 <l
7 <1- <:l <50 <l
8 1 <:l <50 <l

9 <l <:l <50 <1-
140 1 <:l <50 ,

1 1 <:l <50 1
2 1 <:l <50 1, 10 <:l <50 <1-
4 '0 <:l <50 1
5 , <:l <50 <1-
6 <l <:l <50 1
7 <1- <:l <50 <l
8 , <3 <50 <1-
9 1 <' <50 <1-

150 , <:l <50 <1-
1 1 <:l <50 <l

GIlL 152 10 <:l <50 <l

ANALYTICAL METHODS:

•

•

•
•

•
DISTRIBUTION:

'*(1l'31124

ANALYTICAL RESULTS

Sn, Au, As, AG by E82.

Pacmincx Pty.Ltct.,

Sydney.

1140~i9

A.C.S. Laboratories Ply. LId.
50 MARY STREET
UNLEY. SA 5061

P.O. BOX 3
UNLEY. SA 5061
PHONE: 272 5733



A.C.S. Labor.torl.. Ply. LId.
liD MARY STREET
UNLEY, SA 5061

P.O. BOX 3
UNlEY. SA 5061
PHONE: 272 5733
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ANALYTICAL RESULTS

Pacmil1ex Pty.Ltct.,
Sydnoy.

Samples from:' Pacminox Pty.Ltd.

Area: Sydney.

Samples of: Soils.

Preparation: Sheet No.: 6•..

B~tch·No.:A 2912. Date: 2nd July, 1979•
. SAMPLES WILL BE DISPOSED OF JJ=TER' TWO MONTHS UNLESS WE ARE OTHERWISE ADVISE) ' ..

.'
Sample Description

sn Au As Ag
'. ppm ppm ppm ppm

·".ii......... · ·'·c,GIlL 153 1 <:3 <50 <l
4 3 <:3 <50 <l
5 3 <3 <50 <l
6 ,'-' 3 <:3 <50 <l I

7 ...... <L <:3 <50 <L

C
GIlL 158 1 <:3 <50 <l

.

.

C

"

DISTRIBUTION:

ANALYTICAL METHODS:

•

•

•

•

•
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APPENDIX II - MAP SHOWING DISTRIBUTION

OF SAMPLE PLOTS E.L. 11/78,

~EORGE RIVER, TASMANIA.

(REFER MAP K554-2)
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APPENDIX III

HEAVY MINERAL IDENTIFICATION REPORT
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MINPET SERVICES..
..
"r,

MINERAGRAPHIC STUDY AND DISCUSSION' OF HEAVY MINERAL

CONCENTRATES FROM THE GEORGES RIVER PROSPECT (E.L. 11/78)
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u

~.
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!
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...,

....
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(for Mr. G.C. Hall, Geologist, CSR Limited)
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... 1. INTRODUCTION

-1- 114104
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~

La.

•
...

In March, 1973 a 'saturation' programme for collecting

heavy mineral samples within and adjoining E.L. 11/78, Georges

River, St. Helens, N.E. Tasmania, was undertaken firstly by

Mr. I.D. Neuss. When Mr. Neuss retired from CSR the work was

completed by Mr. G.C. Hall. 'Approximately 183 samples were

collected in all.

Heavy mineral separations were done partly by me

whilst working for CSR Limited, partly by me at the Minpet

Services premises and partly by Mr. E. Sky of Geochemical and

Mineralogical Laboratories Pty. Ltd. The results of this investi­

gation are contained in this report •

I..... .
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2. SUMMARY

Briefly Surveying the Prospect Areas

Proceeding from south to north of the

Exploration Licence •

114105

'..

~.
..
r.

,.•,.
,.

u

u

•

Brilliant Creek This shows very little cassiterite.

but some traces of Au in creeks draining from the

west.

Copper Show Creek: Traces of cassiterite, scheelite

and gold were detected from streams draining western

areas of relief from north to south of the area

but economic minerals fade out towards the south­

east corner of the map.

Therefore the southern E.L. area shows only

traces of mineralisation which is fairly widespread at

Copper Show Creek and local at Brilliant Creek.

Steeles Marsh: Minor traces of cassiterite adjoin

Steeles Marsh along Treloggers Creek only, with a

major amount present in sediment at sample point

177 at the southern end. The cassiterite is coarse,

abundant and fresh. No gold and tungsten are pre­

sent.

Johnsons Hill: Mineralisation concentrates along

southeast-northwest and east-west stream systems

draining off a high central area on two flanks with

sporadic coarse cassiterite present at one point

(76) on the southeast-northwest system, traces of

gold (75), major cassiterite, minor wolfram and

traces of gold and scheelite at 103. Very little

of anything occurs in the southern east-west trending

stream but 128 on the west side contains major

cassiterite and a little wolframite and scheelite

adjoining mining country.

I .....
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Just within the central east margin of the E.L. there

is an abundance of coarse cassiterite (174).

Cassiterite and tungsten minerals occur weakly

in scattered occurrences in river courses flanking

the hilly country, east, west and south.

114106

on the flanks of hilly

Lookout.

Gold occurs mainly on the Johnson's Hill area in

tributaries flanki.ng the Ransom River and also in

the Copper Show creek area along tributaries of the

stream whiSh joins the Scamander River (south-east

portion of the map) •

Tungsten as mainly scheelite with some wolframite

is present as traces in all samples except from

Steeles Marsh and Rattray Marsh.

Mineral associations with the cassiterite are

sketchy, though in places it is monazite, elsewhere

andalusite with or without zircon, tourmaline a~d

occasionally biotite. Where coarse and abundant,

mineralisation will be close to a contact metamorphic

aureole where strongly metamorphosed sediments and

zircon/biotite rich granites are close by.

Just outside the E.L. (central south-east margin

of the E.L.) coarse mineralisation, fresh cassiterite

(179,180 and 181) associated with monazite.

-3-

Rattray Marsh: Spotty/abundant tin mineralisation

(153, 150 and 149) on a tributary of Fight Creek,

neighbouring Horse Creek and Anson River to the west

of the district.

Platts Lookout: Sampled,
country embracing Platts

J
J
1
f
]

']

].

'1.
'1
]

"it
"1

'1
'] .
'1

1
1
J.,
J
1
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3. DISCUSSION

-•
...

3.1 Brilliant Creek (Sketch Map 1)

The heavy mineral sample plots may be arranged

in groups of tributaries as :-

(b) 95, 96 and 97

(c) 98

An abundance of tourmaline but no

cassiterite is present, and zircon is a minor

quantity.

No cassiterite is seen put gold occurs

as a trace in 96 and zircon is a 'minor quantity

with anatase. Some calc-silicate minerals are

pref>ent.

(c) 98;

127 •

(a) 93, 94; (b) 95, 96, 97;

(d) 123, 124; (e) 125, 126,

(a) 93 and 94

Unfortunately there were two samples

numbered 93, though they are basically similar.

In both samples 93 and 94, there is a moderate

amount of cassiterite present. Zircon is also a

dominant mineral.

...,,
-J

...,
J.
,.

j •I
1

••
J

1

•'1
'1,.
1
j (d) 123 and 124

j

],
Much ferruginous siltstone, minor zircon

but othenvise nothing of interest is in these

samples.

(e) 125, 126 and 127

]

1

Calc-silicate metamorphic minerals, appre­

ciable zircon and tourmaline are in 125 and 126.

No minerals of interest are seen.

/ .....
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Only cassiterite in group (a) and gold in

,~ group (c) are of interest in this section.,-
".

lloij

J
'''1

J

'.J
']

'.
1
..
J

'...
J

j
...

J
J

-j

3.2 Copper Show Creek (Sketch Map 2)

Arrangement of sample plots is according to

stream catchment.

(a) 24 and 25

Cassiterite is present in sample 24,

but only as a trace, which possibly indicates

a common source with sample 22 in group (b). A

calc-silicate/metamorphic and pneumato lytic

source (+ skarn 1) is indicated.

(b) 22, 23 and 26 (missing)

Sample 23 is 'the odd man out' in this

series and further demonstrates a common source

of sediment from the catchment for 22, 24 and 25

somewhere between rock sampling points /). 2, 6. 79,

A 3 and A 4. Traces of wolframite and scheelite

are "noted in addition to cassiterite and abundant

tourmaline.

(c) 109, 110, 111 (missing) 112 and 115

Samples 109, 110 and 112 indicate a common

source of heavy minerals with common ferruginous

siltstone, tourmaline and zircon, but with con­

flicting trace mineral assemblages. No cassiterite

is indicated but a calc-silicate/ferruginous

siltstone/metamorphic source of sediments. Sample

115 shows ,common ferruginous siltstone, tourmaline

and actinolite and also cassiterite with a source

from somewhere to the north (see group (b».

I . ....
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(d) 11S, 119, 120, 121 (missing) and 122

Specimens 11S and 119 show traces of tin

and 119 a trace of wolframite. Tourmaline and

zircon are abundant in both specimens. Otherwise

minor and trace mineral components conflict.

Ferruginous siltstone (llS) is common with group

(c) above and presence of cassiterite (see 115

above). A possible commOn source of tin for

samples 115 and 11S (?) whose major mineral

assemblages are similar. See also sample 120

with traces of cassiterite and scheelite, abundant

zircon, and minor ferruginous siltstone and tour­

maline. Sample 122 is also in the group and shows

the presence of wolframite and schee1ite. There

is therefore an interesting tungsten source some­

where to the north and north east of the join of

the stream tributaries and also in this area and

just to the west is a source of cassiterite {see

groups (a), (b) and (c) above.

(el 113, 114, 116 and 117

Ferruginous siltstone, abundant zircon,

tourmaline and presence of calc-silicate minerals

in samples 113 and 114 are noted. Cassiterite is

present in minor quantities in 114, 116 and 117

indicating a wide area of origin but in an approxi­

mate east-west trend when linked with sources indi­

cated by groups (al, (b), (c) and (d) above.

(f) S3, 84, 85 and 86

All these samples show a common ferruginous

siltstone ~edimentary source. Cassiterite and

scheelite are present in all specimens save 86,

which is presumably more remote from the source

of these minerals. Zircon and tourmaline are both-­

in appreciable proportions in all specimens. Gold

I .....
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is present as a trace in sample 86. Again

there is an indicated source of tin and tungsten

to the north of the river system and as indicated

by sample 85, from the east.

(g) 70, 71, 72 and 73

A trace of gold only is seen.in sample

70, but this is in a more southerly catchment

from group (e) where gold was found in sample 86.

·No tin or tungsten minerals are seen and the

presence of appreciable zircon and tourmaline in

70 and 71 indicate nothing but the minerals are

notably much worn and are not fresh. The sampling

was too far south of exposed tin and tungsten

veins.

(h) 67 (missing), 68, 69 and 101 (missingl

Comments made are only on samples 68

and 69 as the remaining samples are missing.

A great abundance of ferruginous silt­

stone occurs here with appreciable tourmaline

and very little zircon (1) in 69 where cassiterite

is present as a trace. A separate source from

the cassiterite as noted above.

(i) 31 (missing), 32 and 33

Traces of cassiterite and scheelite

are indicated. A common area of origin of

cassiterite at higher elevation between samples

32 and 69 (group (h) above). Large amounts

of ferruginous material occur in both specimens.

(j) 29 and 30

A calc-silicate source with additional

appreciable zircon and tourmaline, the former being

fresh where the minor cassiterite is present in

sample 30.
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(k) 87, 88, 89, 90, 91 and 92

A nondescript heavy mineral association

indicates variable sources or fractionation. The

only common presence is that of ferruginous silt­

stone and ilmenite and of coarSe appreciable zir­

con and tourmaline.- Cassiterite is present as a

minor quantity in 89 and as traces in 92, which may

tie in with cassiterite in group (ix) on the other

side of the hill(s) to the west. Traces of

scheelite are seen in 91, again tying in with

group (ix) and maybe shows a common tin/tungsten

source.

There appears to be an area of tin shedding

in hills above the river system in. groups (a),

(b), (c), (d), (e) and (f); scheelite in (b), (d)

and (f); and gold in (f), (g) and in the hills

above the SE river system.

I.· ....
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4. STEELES MARSH SAMPLES

-9-

Progressing from north to south by tributaries to

Treloggers Creek :-

...
j
,~

J

]
... •;!,
-11

...
,

-J.

lE.

_J.

...•

...

~.

...

166 :

165 :

163 :

159 :

160 :

162 :

161 :

A large amount of tourmaline, zircon and

minor monazite.

Minor cassiterite and traces of monazite.

Abundant tourmaline and zircon.

Major zircon and minor monazite. Pyrite

occurs in both 165 and 163 and minor

biotite is present in 163•

Missing.

Minor zircon and traces of tourmaline in

an epidote-rich sample •

Major monazite and minor cassiterite.

Possibly shows proximity to Mt. Pierson

Granite which according to information on

the large map supplied is actually shedding

tin (from the west).

Abundant zircon and minor tourmaline only

- with traces of biotite•

J

GRR 126 : Major tourmaline and minor zircon; sample

point adjoins a granite contact (?);trace

of andalusite.

'""J

i
J

•J
""i

;

177 : Major cassiterite, monazite and zircon and

minor coarse tourmaline. Low sphericity

could mean first cycle material and coarse

nature of mineral could equate with close­

ness to granite contact.

/ .....
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There is no definite pattern to cassiterite abun-
. I .

dance which suggests that Treloggers Creek flanks a north-

south granite contact where tin veins occur aporadically.

Monazite however, invariably accompanies cassiterite in this

area •

I
Samples taken east:of Steeles Marsh, trending north-

south from just south of Deacons Creek to Hogan's Road.

(a) 120, 119, 118 --- 176

The first three samples are discussed in

area (2) under section (iv) and contain a little

cassiterite, with 119 and 120 containing traces of

wolframite and scheelite respectively. Sample 176

is very rich in cassiterite and monazite and the

cassiterite is present to 90 percent, +60 mesh and

subangular. From an area close to source•

/ .....
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(ii) 103 and 104 :

114114

103 contains major cassiterite, minor

wolframite, and traces of gold and

scheelite. The contact metamorphics

present are major andalusite and

traces of cordierite.

••

(i) 102: A large volume of biotite and zircon

in this concentrate. Other than that, the

metamorphic minerals, tremolite, andalusite

and traces of.staurolite are present in

addition to minor epidote •

5. JOHNSONS HILL SAMPLES - Northwest Corner of Large
Map (from samples taken in Ronson River or its tributaries

...
r.
1

....
C'::l
"t

.... "t
i

--.1

....,,,
-.J .•,-I

....
j

--'

....
j

"1,
-.J

...

...•...
104 from an adjoining tributary. Major

biotite, minor contact metamorphic

anda1usite and trace cordierite so

probably adjoining a g~anitic contact

with sediments •

I .....

(iv) 76 and 77: Major cassiterite in 76 and

minor cassiterite in 77 indicates vein

cassiterite from a common area to the south

west. There is a great abundance of zircon

in both specimens. Contact metamorphics in

both samples and hornblende, talc, and anth­

ophyllite features as traces in 77 (ultra­

mafic source as per group (iii». Shales

and ultramafic rocks adjoins a granite.

..
i
j

... •.J

"-",,
Ij.

..
J

..
i

J

""i,
J

•,..

""j
J

""j

(iii) 74 and 75: Trace of gold in 75. Abundant

contact metamorphic mineral andalusite in 74

and abundant biotite in 75. Antigorite,

anthophyllite and talc suggests the proximity

of metamorphosed ultramafics ?
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78 and 79: Anda1usite and zircon and minor

biotite feature largely with traces of gold

in 79. No til',.

80 and 105: Biotite and zircon are major

minerals in 80, with minor and traces of

contact metamorphic minerals. Zircon is

strong in 105 with contact metamorphic

minerals and a trace of zinnwa1dite indicates

the proximity of tin 1

om...•"

J

..
i

nJ

•...
...

i
J

l
l
J,
1
1

108: Biotite has a major presence and zir­

con is minor with a trace of andalusite

some distance from granite contact 1

128: Major cassiterite, minor wolframite

and traces of schee1ite are associated with

minor contact mineral andalusite and traces

of garnet. Cassiterite present is largely

+2 rom and close to source with a low sphericity•

proximity of cassiterite veins shown by samples 103,

128 and 76 in different catchment areas. Direction of tin

shedding may be outwards from central area on map. Samples

103 and 128 also indicate associated (1) tungsten and gold is

in 75 and 79 from the divide between catchments on opposite

side of ENE/WSW trending hill.

I .....
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PLATTS LOOKOUT SAMPLES (north of area (4) in the E.L. 11/78)

(i) 143 and 66 :

J
r

6.

6.1

-13-

Tributaries Flowing NWto NE

114:l1G

(iv) 140, 41 and 42 :

6.2 Streams and Tributaries Flowing East and South
East on East Side of High Country Flanking
Platt's Lookout

141 : Abundant zircon. More than 90 volume

percent zircon and ilmenite.

142 : Abundant tourmaline and zircon, minor

spinel and biotite.

143 : More than 90 volume percent

of ilmenite and zircon and most

zircons are fresh.

66 : Largely ilmenite and zircon.• •

·.

(ii)

(iii)

]

]

]

-1.
1
'1

'.
1

·. 140 : Largely ilmenite and zircon,

minor rutile and biotite. Grains

are mostly unworn.

(v) 43: Largely biotite and zircon. Traces

of scheelite.

'j

l
l
J
t
J
1

6.3

41A and 41B : Biotite and zircon

with minor leucoxene. A great

abundance of zircon.

42 : Largely biotite, zircon and

ilmenite. Traces of scheelite (1)

Stream Flowing North with Tributaries Flowing
East (proceeding southwards)

/._---
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(vi) 138 : Largely biotite, ilmenite and zircon.

•
-

~.

,.,

•'1
J

...
j

'J •
LJ

l
l
l,
']

-1

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

(xiii)

(xiv)

44 and 45 : Ilmenite and tourmaline and traces

of scheelite.

46 and 139 : Biotite, ilmenite and zircon.

Minor epidote.

136, 137 and 47 : Mainly biotite, zircon

and ilmenite; though minor

tourmaline and cassiterite are present in

136.

49 and 135 : Mainly ilmenite and zircon.

Minor biotite and tourmaline in 49. Minor

biotite in 136.

~ : Major tourmaline and zircon. Minor

ilmenite.

50, 51, 134 and 133 : Zirco~, ilmenite and

magnetite in 50, and zircon and actinolite

in 134. Minor minerals variable but with

minor biotite in 151 and 134 •

53 : Major, ilmenite, tourmaline and zircon

and minor metamorphics.

131 and 132 : Largely ilmenite and zircon

with minor calc-silicate minerals and con­

tact metamorphic minerals.

Few cassiterite occurrences and traces of

scheelite shedding from high country around

Platt's Lookout.

/ .....
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6.4 Streams and Tributaries on West Side High
country Flanking Platts Lookout

39 : Major ilmenite and minor zircon.

38 : Lar~e1y biotite, ilmenite, minor epidote

and zircon.

34, 35 and 36 : Biotite, ilmenite, and

andalusite, minor zircon and rutile.

114118

in •
37 : Major biotite, ilmenite and epidote

but with traces of wolframite.

·,

•
~.

-

•

58, 60, 61, 62 and 68 : Biotite, ilmenite, zircon

and andalusite with minor cassiterite in 58,

wolframite in 62,and 68 is mainly ferruginous

siltstone.

64 and 65 : Ilmenite, magnetite and zircon,

minor or trace zircon and andalusite.

22-: Largely biotite and epidote, minor andalusite

and traces of cassiterite and scheelite.

56 : Major ilmenite and zircon, minor andalusite.

55 (missing)and 129 : Ilmenite and zircon,

biotite and andalusite, trace of cassiterite.

54 and 130 : Biotite, ilmenite and minor to

trace andalusite. Trace of cassiterite and

schee1ite in 54 and minor cassiterite in 130.

Cassiterite occurs in minor to trace quantities

and scheelite and wolframite in trace quantities in streams

and tributaries, both east and west of the high country.

Heavy mineralogy is largely monotonous except at the

trace level, since it, consists mainly of ilmenite, zir­

con, and andalusite with sporadic biotite and epidote.

/ .....
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7. RATTRAY MARSH (situated in the far north east of the
E.L. Main stream runs N-S)

Last River

152 : AS in previous areas of the E.L. ilmenite and

zircon are major minerals but minor cassiterite

occurs in company with tourmaline and biotite.

Fight Creek/Horse Creek Confluence

145 : The usual large abundance for the E.L. of

biotite, ilmenite, zircon and epidote with associated

contact metamorphic minerals.

Fight Creek

151 : Largely ilmenite with minor cassiterite and

contact metamorphic minerals •

153 and 154.: Coarse cassiterite and abundant zircon

in 153. Minor cassiterite with abundant ilmenite and

calc-silicate minerals.

151 : Minor cassiterite associated with tourmaline,

contact metamorphics and abundant ilmenite.

Horse Creek

150 : Major coarse fragmentary cassiterite, and

minor zircon.

144 : Largely biotite, ilmenite and zircon

•

Most Westerly Stream System•
155 and 156 Mainly ilmenite, zircon and epidote.

u

146 : Largely ilmenite, zircon and epidote.

I .....
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147 : Biotite, ilmenite and zircon with minor

cassiterite and tourmaline, epidote and anda1usite.

148 : Ilmenite, zircon and epidote, minor anda1usite

and tourmaline.

149 : Largely COarse angular cassiterite with traces

of andalusite, tourmaline and zircon.

As in previous areas no strict pattern to

cassiterite and distribution, though presence of anda­

lusite and tourmaline together indicate the possible

presence of the mineral. However, very coarse cassiterite

does occur in major amounts in 153, 150 and 149 and

this would show proximity to a source but the localities

are scattered.

Later Sampling shown on the Large Map

•
LUe

-.

(i)

(ii)

Just outside the southern boundary of the

E.L. north of Launceston Creek.

179, 180 and 181 : Coarse subangu1ar, major

cassiterite occurs in all these samples with

major monazite i.n 181, minor monazite in 180

and traces of the mineral in 179. Tourmaline

and zircon occur in all samples with traces

of contact metamorphic minerals.

JUst inside the southern boundary of the

E.L. north of Launceston Creek.

157, 158 and 183 : The earlier samples, 157

and 158 contain pyrite: 157 contains zircon

and epidote. However, 183 is similar to 17~

180 and 181 in containing major coarse

cassiterite and also monazite, tourmaline

and zircon in minor quantities.

/ -.- ...
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(iii) Moonlight Marsh (138, 178)

178 : is a very small sample (0.03 g) and

consists largely of tourmaline.

138 : is a fairly small sample (0.4 g)

consisting largely of biotite, ilmenite

and zircon.

"

~.
II

II.

(iv) Central Eastern Margin of the E.L.

133 : With major ilmenite, zircon and calc­

silicate minerals.

174 : Contains an abundance of sUbangular

coarse cassiterite and hornblende, minor

epidote, tourmaline, andalusite,

etc., and trace monazite.

fl.

•l.L
u.

(v) North west of E.L. boundary, outside the

Prospect.

117 : Minor cassiterite, major zircon and

tourmaline.

LLe
LL

LL

The associate mineralogy with major and minor

cassiterite is very variable with, in places, tourmaline

plUS contact metamorphics, particularly andalusite.

Yet elsewhere there is an association with major to

minor monazite.

I.·.· ...
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Minerals and Chemicals Division

• MEMO TO

FROM

MR. G.C. HALL

R.D. WALKER.

REF.

DATE

RDW/SS/603

11th June, 1979

COMPUTER ANALYSIS GEORGES RIVER, TAS.

•
Attached please find the above analysis carried out

by Earth Science.Computer Services. The following comments can

be made :-

the relationship between the elements Cu, Zn, Pb,

Wand Sn are stronger in the coarser fractions.

•

·.

·.
• •

Pb has a poor relationship with all others and hence

is useless as an indicator.

Sn behaves almost independently' in the two fine

fractions.

Cuand Zn are always together.

W isst:HI an indicator element for tin and vice

versa.

•
•• in, the coarse fraction there is some suggestion that

t .

Cu/Zn runs with tin~!'

'Itwould.tpus seem that the orientation stUdy can be

used as a basis for extending the analysis to the old Geophoto

data over the whole area.

; "
'r', : "

R.D. WALKER

• ' .."

·1.

t·
"
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Cradle Cirque Siltstone
A black, calcareous. well-bedded siltstone, conta.ining brachiopod

shell fragments· at 3520 feet a.s.l., marks the end of the ·fresh·
water deposit. This formation extends from 3520 003790 feet
a.s.l. The exposure of the lower portion is not good as it occurs
on the ledge created by the Lake Holmes Coal Measures. The
lower portion appears to be a well-bedded micaceous siltstone
witl:\ 5-10% pebbles. Spiriferids, strophomenids and fenestellids are
abundant. The upper portion is better exposed. It is mainly a
well bedded.· brown coloured arglllaceous siltstone with bedding
units 6 inches to 1 foot thick. The pebbles are well rounded and
vary in size from !:-4 inches. Beds of fine quartzose. siltstone, cal­
careous siltstone and limestone. averaging.1 foot in thickness. are
found within the top 30 feet. Brachiopod fragments are common,
and some bands of siltstone have a pseudo-stratification due to
the profusion of bryozoa;

Benson Peak Sa,ndstone
The Benson Peak Sandstone t3190':'3805feet a.S.l.) is a grey­

wacke sandstone 15 feet thick, which forms a prominent bench
at this altitude around the greater part of Mt Inglis. It is a
grerll greywacke sandstone composed of Quartz (varying in size from
2 mm down to silt size), disoriented muscovite flakes and small clay
prlh'ts (} nun in din.>. It contains about 15% of fragments of
ralcite. hn~ular quartzite, siltst.one and quartz-mica schist. In
l.u\dihol\ to the,se rock fragments. in the matrix there is about
jO";, of ~Ubl'Ollnd{'d quartzite granules of medium sphericity and
':l\Tt":lg,' l:'i~~l' 1 inch. Thin roundstOl),e t'onglomeraUc bands (2-3
indws thh'k'abo occm·. It is mas5iye, and thickly bedded in 3
h'l't unit:,. :::1~,>nh' an~ rich in bryzoJl fr::tgme;Its.

\\ :,ta(al\ Y:\lky ~iU~to1.\("

'1'h15- fl'>YnLltion 1s. aho no·, w\;'"U esp'2>5,ed. being <:o\'ered b~ ~
thin bbnket of mor:tine. Immediately above tr:e Benson ~eak
S::l.l1dstol1c, at 3805 feet a..s.1. is 7. feet ?f an argillace~us tl:J.lckl.Y
bed(led siltstone containing 2% of quartZIte pebbles. ThIS IS lntel­
bedded with a band of pebbly siltstone (UP to 30% pebbles). one
foot thick. The pebbles are well rounded. ellipsoidal and m~sU~
of quartzite. One well-rounded, elongate cobble of (CamblInn
quartz.,pol'phyry was found.

Commencing at an altitude of 4000 feet is about 20 feet of
poorly sorted grey-blue calcareous fissile siltstone with ab.und~nt
sub-angular to sub-rounded quartz granules and lal:ge clastIc mJC~
flakes· 2 mm in diameter. At 4089 is a 3 feet thIck exposure 0
browr{ well-bedded siltstone with 5% quaytzite pebbles. Theti~~~
of the next formation is not exposed here but occurs at an al d
of about 4100 feet. The Waterfall Valley Siltstone therefore e\ten \
from 3805 feet to about 4100 feet, and is about 295 feet thlC .

Altitu(j~

ft. n.s.l.

3488

3500

3320

Description of rocks

Well bedded, coarse, fissile siltstone and
medium-grained flaggy sandstone.
Hard, black. micaceous siltstone. It is non­
ftssile and has a conchoidal fracture. It con­
k'\ins abundant small black plant fragments.

Thil'kn~s

It

12

20

Sandstone On the Summit. of Mt Inglis
This unit consists of feldspathic siltstone passing upward into

sandstone. The. altitude of the base is not known precisely but
it occurs at approximately 4100 feet. The lower half consists of
regularly-bedded greeniSh-grey siltstone (2-3 feet thick units) with
thinner sandstone bands, The sandstone has a weak colour lamina­
tion pa.rallel to the bedding. It contains small globular and discoid
clay pellets 0.5 mm to 2 mm in diameter, It is unfossiliferous. but
contains abundant small black carbonaceous plant fragments.
Pebbles are very tare.

The .upper half is a well-bedded, otherwise massive. quartzo­
fddspathlc sandstone, inter-bedded with thln siltstone bands. The
Individual sandstone beds average 3 feet in thickness. The sand­
stone is a creamy-brown colour with a green tinge. It is well
sorted and contains small amounts of fine mica.

11. THUREAU'S DEEP LEAD, ST. HELENS

by R. Jack.

INTRonUCTION

The deep lead near 8t Helens was first reported on by G.
Thureau in -1888 and subsequentlY became known by his name.
Worklng of the surface of the lead started prior to' 1888 and
continued spasmodically for over 50 years. During this time much
of the surface of the lead was sluiced toa depth of up to 15 feet.
Exploration of the lead has been very inconclusive; Montgomery
(1893) reported that prior to his visit numerous shafts had been
~unk on the lead 'but all had to be abandoned before reaching the
bottom of the lead owing to the heavy infloW" of writer. Later
~~xploration was similarly inconclusive as none of the holes bored
in the deep lead were bottomed. nearly all being stopped at less
than 50 feet though some were continued to over 100 feet.

Thureau's Lead is considen~d to be the course of the former
George River and extends from approximately 7· miles west of
Nt Helens to George Bay. It followed a sinuous course which is
II.OW followed in part by the Power Rivulet George River and
(\B\(len Fleece Rivulet. To evaluate the tin content of the lead
:l boring campaign was begun by the Department of Mines in
tll('. latter part of 1961. and continued until october, 1963, during
',rlllch 49 holes were bored in six areas of the lead.

GEOLOGY
. The country rock in the area drained by the deep lead is

mamly granite though Mathinna Group sediments occur to the
!;W of Mccteas Cove and there form the southern boundary of
~h('lead. Except for this area the lead is entirely w:thingranite
.l;ul ~ll bore holes were bottomed in granite. The path of the
'J,<1 nver valley can be easily traced on the present land surface!lj· the ~bundance of pebbly wash and fine gravel resulting from
'.t.ll" l'roSIOn and removal of the flne sand arid clay from the upper
~I.lrt o~ the lead. The surface gravel extending to 18 inches in
!~'iJth JS usually stannifel'otls and Usage is probably Recent.
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Tht~ prnh,lUlc CGui':;e of We deep le:1(1 is shoWlI on the hWIJ
.1C'curnpnnying- this report (Figure Hj). Its course Inls ix'cn dp!t'l'­
mined from the information available. m£'linly -l'CCl~nt bore holes and
old ~hnfts. The lead now starLs in the area drained by the power
Hi\'l1Jet. though it probablY extended further west in Tertia!'y time<:;
.lIul has since been removert by erosion. The lead 110W5 IlurtherlY
until it aplJroaches the Georg-e RIver Where it swings easterlY and in
thiS area two small tributaries join the lead from the direction of
Priory. The lead tben continues easterly fOl" about 2~. miles before
s\dng-ing south to a COll1'se followed bY the Golden Fle~ce Rivulet.
The deep lead again djverges to the south of the Golden Fleece
IHvulet to pass south of a large granite hill at the head of
\Iedeas cove, then the lead continues on n NW COUff;e to enter
CH'Ol'ge Bay ,to the south of ~he present George R'1ver~

Dating of spores in the old river sediments lHlS indicated fL
likely age of Lower Oligocene. The spores were collected by M.
LonRman of the INpnl'tlllcnt of Mines in the bank of the cre'~k
!lear Bore No. 16 on Hnc No.3. As these sediments al"c20 to
:W feet, nbove tl1e basalt found during t-he 'borinr{ of the lend
it is pl'Obable that the age of the basalt is Lower 'l'erliary, After
lhe nmng of thevallcy WIth basalt there was a consiclcrable time
break before ::;edtmcntation was renewed ~lS the river recut its
dlannel on the edge of the basalt flows. The thickne~s of the
.;"diment (1bove the basalt varies in the kad :1nd is o\'(~r 100 feet
where intersected on Line No, 2. T11(' n!4E' of tlm'5C sediments is
pl'Obably Middle to Late Tertiary though 111c topmost bedS could
h:1Ve bcen reworked at a later date by small streams. SandY gravC'l
is fairly persistent overmuch of U1C surface of the lead. Thcs~
sNliments arc not one conUnuoushorizon but occur as a scries
of steps of different clevnLion and reprcsent surfaces cOl'responding­
t"J sea levels ctlll'ing the Tcrtinl'Y. It is probable th:d, the r:k'('p lead
C;\l'cam was divcrte{' to the conrse of tllC 11l'CSi.'llt Gconw RIHl' :l'~
:l l'p.-.;ult of H rise ill ~C:l lr'vel of npPl'm:ill1n.l.f'ly ~OO fN.,t. This
i'i l,hought to lwv(' occulTcrl dHrin~ the 1,lll.I'I' Tf'rUal'Y as Uwre
is no evidence of :-;sn level Jluetlla Uons of this nwgnituc!e in the
Ollntel'H;lI'Y, Alf:f'rnntively the l'ivl~l' TUny lw.vc becn diverted [IS
the result. of faulting or \\-'tll'ping but there is no cvidcllce for this
in tl1C Late Tertiary or Quaternary,

HORING
Bl)rjnl-~ of t11/~ Ipnd WR~ hy H.llstUli BlH'nllS 2:.! H. W Churn Drill:

lhis gave n. 7,1! inch e~tel'ual dilllllel.C'l' lillIe wiLh a cas.ing o{ n
inches cli11mr.ler. In all. 49 holes werc borl'el. the c1eCpc5t hole being
272 feet. The total footage drilled was 4811 feet.

Six lines were drilled mainly over Ule 1I1l\\'orked prll'tsof t.he
h'ad and a full profile of the lead was obtained on eaell line except
line No. 1. On this line 6 holes were complet.ed with little result
before adverse drilling condJtions cau8Nl t,he abandonment. of
further drillinp:, '1'he holes were gt',uerallY HlH<:.{',d at ~OO fl'_f't.
inl.ervals and ron line No, 3 [It 100 feet illt('l'val~; in t~1f:~ cleeper
Part of the lead, It is considered that this spacing WilS cloi'e
el1ol1g-h to test fullY the old lead for economic (Jlluvial deposits.
On line No. 1, a geophY~ical gravity profile \\',15 obtained hy Ule
Bureau of Mineral Resources before drilling IJcgan, This profile
corresponds closely witlI the evidC'nce yielded by the limltrd amount
of drilling done on this line,
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~.I":-;Tt;(jM~;In-. A., ul'J:f........ UeIJOrt 'ill Thurcliu's DN'1l I.cad. ncar (ie(,rg(~-; n;l~·. ll"l'.
Sec. Min_ TUB. for H!1'2-fl;J .

IlEFERENCES

CONCLUSIONS

Boring of Thureau's Deep IJead has shO\'\"n that there is no
t conomical1y workable concentration of alluvial tin in the deeper
parts of the old stream valley. The surface enrichments 011 th('
If'ad were probably the result of rewor}{ing of the sediments durim.{
the Tertiary sea level changes. This reworking has probably
involved the removal of a considerable thickness of sediment to
eoncentrate the tin into a workable deposit. Although the term
.. deep lead" is used throughout the report and the area has been
l:nowIl for many years as Thureau's Deep Lend. it Is considered
[bat the term is incorrectly applied as no .economic or even suh~
l'c.onomic aUuvial tin· occurs deep ill the old stream valley. The
area. has been thoroughly tested and no further borin~ can b~~
rrcommended in this buried stream valleY,

The types ot sediments in the holes were dominantl~1 sandy
:"y and clayey sand, with occasional gravel and sand beds,

('1'IlH'ntcdclaY and gravel beds were found near the bottom of
:1;l' lead. Heavy mineral concentrates from the drill samples were
! JUlld to consist of zircon, pyrite, garnet, ilmenite, siderite. pleonnste 1
,'.nei smaller amounts of cassiterite and ma.gnetite. It was generally i
:L\\ll1d that the ca.'isiterite, garnet, zircon and ilm::mte were concen· l

::";ltcd in the.higher parts of the lead. Pyrite occurred throughout
:Ill' lead excepting the topmost horizons and occasionally it was
·,p!arcd in depth by siderite.

On lines Nos. 2. 3, and 4 basalt flows were intersected and
l!l line No. 5 basalt boulders or a very thin remnant of a flow

·.\'a3 found at approximately 100 feet below pres(mt sea level. A
\hin band of sediment occurs between the basalt flow and the
.Tanitebedl'Ock but contains no appreciable amount of tin. Holes
:-:os. 28 and 49 near the bridge crossing the Golden Fleece Rivulet
',~('re drilled to determine the course· of the old deep lead. 'Thrsc
holl':';, being shallow, prove· that the ouLlet of the deep lead to
t II(' sea is not followed. by the Golden Fleece Rivulet, the old
:":1<1 having diverged to the south of We granite hill before swinging
~;\V to cnter George Bay.

The highest tin value of all the samples treated was 0.16 Ibs
WI" cubic yard calculated to 70% Sn. Generally the tin was only
prt';,;cnt in trace amount, Le. less than 0.1 Ihs..pcr cubic yard.
I he absence of any high t.in values in the lead indicates that the
"diments in the lead were derived from granite containill[; very

liltletin mineralization and that the reworking of these sediments
~~a:.; not yielded any economic alluvial deposits.
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