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Exploration during the year was confined to the East Heemskirk

Grid. which was established in 1977 over an area considered

favourable for the discovery of tin-bearing skarn and carbonate

replacement bodies.

Work consisted of geological mapping. and ground magnetic, I.P.

and soil sampling surveys. incurring an expenditure of $29.259

for the year. This work confirmed the geologically favourable

nature of the area and succeeded in defining several interesting

geochemical and geophysical anomalies.

An exploration programme is recommended for 1978/79 with an

estimated expenditure of $40.600.
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INTRODUCTION

The East Heemskirk Grid is located 7 km west of Zeehan on the

eastern margin of the Heemskirk granite. Steeply dipping Cambrian

(1 Pre-Cambrian) sediments have been intruded by the fault bounded

(1) Cambrian McIvor Hill gabbro, both subsequently being intruded

by the Devonian Heemskirk granite. The sediments show signs of

metasomatic alteration, while the gabbro/amphibolite has been

altered to an assemblage of calc-silicate rocks and serpentinite,

containing lenses of magnetite and capped by ironstone. The Tenth

Legion mine in the north of the area explored some of these

magnetite lenses.

At least two large faults occur in the area, both striking N.W.-S.E •

with a displacement of south block east, viz. the Tenth Legion

fault zone which terminates the gabbro northwards, and a fault

interpreted as terminating the gabbro to the south.

The sediments belong to the Crimson Creek Formation, and possibly

in the north of the area to the Oonah Formation, and this area is

therefore in a similar stratigraphic position to Renison Bell,

Cleveland, Mt Bischoff and Mt Lindsay areas.

In view of the favourable stratigraphic position, the presence of

an altered basic intrusion, the proximity to a known tin-bearing
(

granite, and the presence of a potential plumbing system in the form

of large faults, this area is considered to have potential for the

discovery of tin-bearing fault zones and tin-bearing magnetite or

sulphide skarn bodies, formed either from sedimentary carbonate

beds and/or from altered basic rocks.
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S.P.L. 129 is held under a joint venture agreement by Renison Limited

and the Mt Lyell Mining and Railway Co. Limited, and under a letter

of agreement dated 14th June 1978, Renison holds a 68% interest and

Mt Lyell 32%. Five mine leases for iron ore only are held by

Industrial and Mining Investigations Pty Ltd in the area covered by

the grid.

PREVIOUS WORK

No previous substantial exp1o~~tion for tin has been undertaken in

this area•

Geophoto conducted a limited exploration programme over the Tenth

Legion fault zone in 1972, and part of this area falls in the north­

western corner of S.P.L. 129.

Exploration of magnetite lenses within the altered basic intrusive

was carried out between 1885 and 1936 in th" Tenth Legion mIne and

elsewhere, although the mine was never an establi.shed producer.

In 1957 the Tasmanian Mines Department drilled two angled diamond

holes under the mine workings to test the downward extension of the

magnetite lenses. In 1974 the Mt Lyell Mi.ning and Railway Co.

Limited assayed grab samples from these holes for several elements

including tin; the results are summarised in appendices •
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A ground magnetometer survey was carried out along the grid lines,

a 3 m staff being used in order to minimise the interference from

magnetite bearing ironstone rubble. At the same time, the lines

were geologically mapped. Numerous rock samples of both outcrop

and float material were collected; most were assayed for a variety

of elements, and representative sections sent to Central Mineralogical

Services for petrological descriptions.

Scintrex Pty Ltd were contracted to carry out an I.P. survey, while

Ashton Exploration Pty Ltd conducted a geochemical soil sampling

programme.

This area was included in the photogeological work carried out by

Loxton, Hunting and Associates (1978) for Renison Limited as part of

a more regional assessment of the Heemskirk Granite and its intruded

sediments.

5.1 Geology

Geological mapping of the grid lines was carried out in

conjunction with the magnetic survey. Several hand samples

were collected, and assayed for several elements; the results

being plotted on the interpretive geology plan (Map 2).

The major units existing in the area consist of the Heemskirk

granite, the McIvor Hill gabbro/amphibolite extensively

altered, and Cambrian/? Pre-Cambrian sediments. The N.W.

striking sinistral Tenth Legion fault zone cuts through the

northern part of the grid.
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5.1.2

The Devonian Heemskirk granite, technically an

adamellite, is known to be tin-bearing, and is

considered by Taylor (1974) to be intermediate

between deep volcanic and plutonic. Total tin

production from the South Heemskirk tinfield is

485 tJnnes. In the area covered by the grid, the

granite is a red, medium-grained variety, often

porphyritic, containing abundant nodules of

tourmaline. This occasionally merges into a white

granite near the contact.

North of line 3800N, it forms tor-like outcrops on

the button-grass slopes of Mt Agnew, while south

of this line, few outcrops were seen but its

pcs1ticn =an be inferred from magneti~ ~d !.F.

data, scree and vegetation changes.

No information is available on the dip of the granite,

however it is likely that, as with other West Coast

granite batholiths, the dip will be vertical or

steeply outwards.

Sediments

Two distinct lithological units exist, separated by

the fault which cuts line 3400N at 1450E.

South of tbis fault the sediments are variably

metasomatised and hornfelsed, fine-grained tuffaceous

greywackes and pelites belonging to the Crimson Creek

Formation.
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Intercalated calcareous bands occur, and these are

represented by skarn assemblages. Actinolite is

ubiquitous, as a staining and in vein1ets; diopside

is common, and ph10gopite, albite and cordierite have

also been described with minor accessory sphene.

Few strikes and dips were mapped, however, the general

trend appears to be approximately p,ralle1 to the

granite contact, Le. N - S, swinging to N.E. - S.W.

south of the grid.

Sulphides are common throughout this unit, fine-grained

disseminaten pyrite being dominant. Minor pyrrhotite

and traces of chalcopyrite also occur, while in the

skarn lenses magnetite is common with minor pyrite

(partly pyritised pyrrhotite). Significant sphalerite

was recorded in a specimen of skarn mater:l.a1 (2200N,

1538E) which assayed 0.48% Zn. From magnetic and

I.P. data, it appears that the sulphide distribution

is lithologically controlled.

North of the fault the dominant lithology is a banded,

often contorted quartzite/chert, similar in many

respects to the Oonah Quartzites north of the Tenth

Legion fault. Bands of tuffaceous greywacke also

occur. This unit is generally less magnetically

active than the Crimson Creek rocks south of the fault,

and has been tentatively assigned to the Pre-Cambrian

Oonah formation •
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The Cambrian McIvor Hill gabbro, or gabbro/amphibolite,

outcrops along the Trial Harbour road, and on the

eastern sections of lines 2600N, 3000N and 3400N. It

is described by Fander as a thoroughly uralitised

.gabbro.

5.1.4 Ironstone

A gossanous, usually magnetic, ironstone occupies much

of the northern part of the grid. By its nature it

tends to form lp=~e scree areas obscuring the underlying

geology and probably exaggerating the size of its

outcrop and is cut off by the Tenth Legion fault zone

on line 4600N; the Tenth Legion magnetite deposit occurs

at the contact. A ~mallcr branc~ strikes nc~thwards

from line 3400N, con~acts the granite on line 4200N

and apparently terminates before line 4600N. Two small

outcr0ps also occur on line SOOON.

The ironstone has formed as a capping on the altered

gabbro/a~phibolite intrusion by a process of weathering

with secondary enrichment of the magnetite. The rocks

occurring below this capping are seldom seen in outcrop,

usually being covered by ironstone scree, but have been

well documented in adits and drill holes designed to

test the extent of the magnetite deposits. They

consist of an assemblage of calc-silicate rocks and

serpentinite with lenses and segregations of magnetite

and were probably derived by metasomatic alteration

related to the granite intrusion as follows:
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dolomite
Gabbro/amphibolite _serpentine <'ca -Mg silicates

(Hughes 1958)

Various authors have disagreed on whether the magnetite

was derived from the granite or the basic intrusion;

the present author favours the former, mainly because

of the close relationship between tin (undoubtedly

granite-derived) and magnetite as demonstrated in the

two Mines Department drill holes (Appendix 9).

Several samples were sent to a petrological consultant;

one (4200N, 1575E) was described as a pseudogossan

representing a thoroughly weathered skarn, while an

assemblage of rocks mapped at 3400N, 1450E included

a fosterite-magnetite-talc-hunnite rock interpreted as

an altered dunite and a talc rock with disseminated

magnetite which may represent vein material in the

altered dunite. Similar rocks occur at the St Dizier/

Big H tin prospects on North Heemskirk, and suggest

that the original basic intrusion also incltided ultra­

basic rocks.

Tectonic Structures

The Tenth Legion fault zone is a well established

W.N.W. striking southerly dipping sinistral complex

fault zone which displaces the granite approximately

I km horizontally. It terminates the altered gabbro

northwards and may have acted as a plumbing system,

allowing the migration of tin and possibly iron out _

from the granite •
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A parallel fault with a similar direction of displacement

has been interpreted with reasonable confidence as

terminating the gabbro southwards. The horizontal

displacement of the granite on this fault is not known,

but is anticipated to be less than that of the Tenth

Legion fault.

A third fault, striking more north-Nesterly, and with

a dextral displacement, occurs between these two faults

and brings possible Oonah Formation rocks to the north

against Crimson Creek Formation rocks to the south. It

is thought to displace the granite 100-200 m, but has

no apparent effect on the altered gabbro, probably due

to the steep dip of the latter •

These other two faults may also have provided at. escape-

way for the 12te stage volatiles frc~ the granite.

The remaining faults and joint pattertts shown on the

geology plan have been taken from the photo-geological

interpretation of the Heemskirk area carried out by

Loxton, Hunting and Associates (1978).

Rock Samples

A number of rock samples were collected as the lines

were mapped. Eight ironstone samples were assayed

for Sn, Cu, As, Pb, Zn, Co, Ni, Cr, Mn and S; fourteen

specimens of sediments were assayed for Sn, Soluble Sn,

As, Cu, Pb, Zn, Bi, Ag, W03 and S; and thirty samples

including most of those assayed were sent to Central

Mineralogical Services for petrological descriptions.

The results are shown on the geology plan and listed

in tables.
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It was hoped, .by comparing varying ratios of Cr, Mn,

Ni. Cu, and Zn (Stephens - Hoare 1973), to determine

whether the ironstone was derived only from basic/

ultrabasic rocks or also from sedimentary rocks.

Because of the doubtful applicability of this method

to Western Tasmanian rocks, all that can be concluded

from the results is that all the ironstone sampled is

probably derived from the same parent rock.

(Comments on assays left until soluble Sn assays

available) •

In all the sediment samples assayed, significant

sulphide was recorded. This was usually as disseminated

pyrite or pyrrhotite, however the assays also reflect

the occurrence of minor amounts of chalcopyrite,

arsenopyrite and sphalerite, with a sample of skarn

material recording 0.48% Zn. Four samples contained

geochemically anomalous quantities of tin, and in one

of these approximately 30% is present as soluble tin.

Magnetics

The lines were surveyed with a Geometries G816 proton magnet­

ometer using a 3 m staff. Readings were taken every 25 m,

the results being plotted at 1:5,000 and contoured at 1,000

gamma intervals. Several readings were taken in areas of high

magnetic gradients (marked by an asterisk on the plan and

profiles) and the results averaged.



", ..,,

•
RENISON LIMITED

- 11 -

22601.2

1
t,

t

-t.

The readings are uniform over both the granite (commonly

reading 62300) and the unaltered gabbro, which varies from

60300 - 61800.

The Crimson Creek rocks are magnetically very active, with

several significant anomalous zones parallelling the strike

of the beds. The Pre-Cambrian ? sediments north of line 3400N

are by comparison much less active. An anomaly on the western

side of lines l800N - 2600N is related to the granite contact.

A broad anomaly, 400 - 500 gamma above background exists over

450 m to the end of line 3000N. An outcrop of skarn containing

magnetite occurs within this zone.

Several anomalies occur withi~ the ironstone following the

general trend of the outcrops. These outline concentrations

of magnetite with perhaps some serpentine and/or pyrrhotite

contributing. A large anomaly over part of the Tenth Legion

fault zone suggests the occurrence of magnetite within the

fault. Readings are required along the baseline in order to

more accurately define the trend of the Tenth Legion magnetite

deposit.

A good correlation exists between magnetic anomalies and tin

in soil samples, strengthening the observation made in the

Mines Department drill holes.
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A pole-dipole I.P. survey using a potential electrode spacing

of 25 m, and sampling four depths, was carried out by

Scintrex Pty Ltd, and the reader is referred to Scintrex

report no. Tas. 052A for details.

Generally, th" granite and unaltered gabbro are characterised

by high resistivity and low chargeability.

The sulphide-bearing Crimson Creek sediments show strong I.P.

responses, reflecting the disseminated nature of the sulphides.

MOst anomalies broadly correlate with magnetic anomal:os, hence

it is probable that magnetite usually accompanies the sulphides,

or the sulphide is largely pyrrhotite.

The_strongmagn~ttcanomaly on the western end of line 3000N

has a coincident 1.P. anomaly.

Except for a zone close to the granite contact, the ? Pre­

Cambrian sediments north of line 3400 show generally low

background chargeabi1ity and resistivity. The westernmost

anomalies that occur on both the northern and southern sections

of the grid point to a halo of disseminated sulphides with some

magnetite occurring along the granite boundary.

Anomalies within the ironstone usually coincide with magnetic

anomalies, and are caused by zones of magnetite; in some cases

sulphides and/or serpentinite must also make a contribution.

The broad anomaly on line 3400N is partly over Crimson Creek

sediments and partly over an assemblage of ironstones and

altered ultrabasics, and includes the fault which separates the

Cambrian and ? Pre-Cambrian rocks.
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5.4 Geochemical Survey

The minus 80 mesh fractions were assayed for Sn, Cu, Pb, Zn,

As, and results are presented both on plans and line profiles.

Several rock samples collected during the mapping of the grid

were also analysed and results from these samples are presented

on the.attached geologi.a1 maps.

All lines on the East Heemskirk Grid were soil sampled at

25 metre intervals. Samples were taken using a hand held soil

auger and were collected from as deep as the soil profile

would permit.

Because of its normal inertness, it is felt that tin

will only be detected as a geochemical anomaly in

soils if either rocks anomalously high in tin virtually

outcrop, or if tin species other than cassiterite are

present in deeper underlying rock". Thu.q it i'" not

considered a good element to use in looking for deeply

concealed cassiterite ore zones.

Tin:5.4.1

,
•,,

In well prospected areas such as Heemskirk, it is

highly unlikely that near outcropping cassiterite

bodies would not .have some old workings on them.

•,

r

Thus, in a skarn environment such ...s on the East

Heemskirk Grid, when strong tin anomalies are located

in soils in an area devoid of old tin workings, then

the results have to be considered ~autiously.
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However, the fact remains that several very impressive

tin anomalies were defined, viz:

(i) Line 4600N, in the vicinity of the Tenth Legion

fault.

"'.;J

(ii) Line 4200N, in a mapped ironstone area where

a surface rock sample assayed 0.57% Sn. A

second assay on this rock ran 0.96% Sn but it

was all in an acid soluble form.

This anomaly runs south to line 3000N.

(iii) Line 3000N, 850 - ll50E, a strong broad anomaly

in a str~~turally complex and interesting area.

(iv) A large confusp.d zone of anomalies exist on the

western halves of lines 1200N - 2600N. Some

caution is required in assessing these anomalies

as they could be caused by cassiterite shed from

the adjacent Heemskirk Granite.

••1

5.4.2 Arsenic:

Arsenic is regarded as a good geochemical indicator in

soils of-hydrothermal deposits.

Several strong an:>malies were defined, principally on

lines north of the main road, on lines 3000N - 4600N,

in those areas largely mapped as being covered with

ironstone •
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5.4.3 Copper. Lead, Zinc:

As would be anticipated in an environment such as this

one, there were many Cu, Ph, Zn anomalies, but of

particular note is the very extensive, high zinc anomaly,

again essentially cO-inciding with the ironstone outcrop.

A stre-ng, som~hat distinct, combined Cu - Pb - Zn anomaly

lies along the extreme eastern ends of lines 4200N and

3800N, just to the west of the Kynance workings.

,,

•,

1

6. CONCLUSIONS AND RECOMMENDATIONS

AI:; a result of the geological mapping, geophysical and geochemical

surveys completed on the East Heemskirk Grid, several most interesting

anomalous zones have been defined, and further work is obviously

required, most of it on the area north of the main Trial Harbour Read.

In this area it is therefore recommended that:

(i) Six intermediate lines be cut north of the road (lines 2800,

3200, 3600, 4000, 4400 and 4800N).

(ii) Lines 3000N and 3400N be extended West onto the granite.

(iii) Lines 3000 - 4600N be extended east over the Tenth Legion Fault

Zone to the Licence boundary.

(iv) That on all these above lines magnetic and soil sampling

surveys of the type undertaken last year be completed •
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(v) Some limited, more definitive I.P. gradient array work be

undertaken over certain anomalous areas.

",

d

~
"':: 'j

;j
j

"

i,

t
i

1

On the gridded area south of the Heemskirk Granite, it is recommended

that one diamond drill hole be completed on Line 24E as shown on

the accompanying plan of Area D and the profile of Line 24E. Such

a hole would test that mineralised conglomeratic zone intersected in

D.D.H.2 further to the south near its intersection with what is

believed to be a major N - S Fault. There are also strong magnetic

and I.P. anomalies in this area, together with stanniferous soils and

gassan. A 300 metre hole is recommended;

Finally, in addition to the aoove field work, it is proposed to

recompile all existing data from both the East and South Heemskirk

Grids onto standard 1:5,000 state sheets, so that a better appreciation

of the overall area can be made.

A budget of $40,600 is proposed. Details are presen~ed in Appendix 1.
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~~'" 226020_.. _._--._. ¥.,-•• • __ -.... __c " •• 0 _ ..... _.

,
~ EAST HEEffiSKIRK GRID,
> ASSAY RESULTS ON IRONSTONE HAND SAmPLES (in p.p.m.)"
~
~, •~ Co-ords Sn Cu As S Pb Zn Co Ni Cr Mn,
I -I ---..-

3000N - 930E 2300 290 550 3100 20 230 180 770 1400 580

" - 1415E 20 250 50 1200 30 520 150 1400 110 6100

3400N - 1440E 320 230 140 2000 30 110 110 30 70 4200

" 1512E t 700 40 35 1200 30 110 60 50 60 1.4% I

" - 2040E* 17 200 135 1200 90 410 80 40 110 3100

3800N - 2200E* 40 2800 57 "1200 150 660 100 120 110 14.2%1
l

4200N - 1575E 5700 330 60 3900 30 4S0 40 20 80 4100

4600N - 10th lEG.* 100 70 150 (1000 130 210 50 30 120 1400

i.
i, v

\, * Sulked results from several samples taken in the area

t This is a talc/mogn8tite rOGk included here because it
was assayed for the same elements as the ironstone.

<5", Sol. s'" c...- -
o-'1i;!, o '''f6 % '3 i IT/

J
,I) ~ "'<2--'-~ !:0- 0 "" t.. . On.

G'! "'0 ~lv f"· .... oV
o·oS"I. O' 0'2. 01., o 'OIE>% tlw ~"'-"'" f 4.



EAST HEEMSKIRK GRID

ASSAY RESULTS ON ROCK SAMPLES (in p.p.m.)

226021

Co-ords Sn Sol. Sn As Cu Ph Zn' Bl Ag W03
5 I

ION - 220E 70 10 15 30 10 50 20 2 <100 900 I

OON - 390E 60 30 75 30 10 80 20 2 < 100 1700 I

1400N - 460E 90 30 35 30 10 40 20 <: 1 <: 100 4900 I

1400N - 595E 70 10 35 70 10 30 20 <1 <100 4200 I

1800N - 5l7E 70 30 10 40 10 30 20 <: 1 <: 100 2700 I

1800N - 558E 240 30 30 240 30 50 10 1 <100 1.52% '

1800N - 1250E 280 30 140 170 20 90 30 2 <100 5400 I

1800N - 1478E 10 30 140 680 60 230 10 1 <100 1.39% I

2200N - 610E 20 50 35 210 20 80 10 1 <: 100 1.85% I

2200N - 1538E 70 30 60 60 80 4800 10 1 < 100 3000 I

2600N - 1110E 180 <10. <5 10 <: 10 10 10 < 1 < 100 600 I

3000N - 900E 320 110 25 170 20 260 20 <: 1 <100 7800 I

3400N - 1300E 25 30 80 30 10 10 10 <'1 <: 100 600

.ON - 2270E 15 30 5 10 120 300 20 1 <100 800 I

. /
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In general terms this suite of rock. Is representative of' a uquence of
tuffaceous ~re~nackes with associated quartz-ric~ pelitic sediments and
Intercalated "lirJeY" sediments. On petrological grounds this se<:uence
appears closely related to the Renison Mine Sequence and has undergone a
sImilar style of contact metamorphic/metasomatic alteration.

To date carbon~te rocks are represented ~,Iy by metasomatic (skarn)
assemblages. One or two rocks are Interpreted as metasomatised ultra­
mafics and there are some an~.lngles here wIth the Serpentine Hi II
complex. In addition, the few speclr.'Cns of "granite" show quite marked
petrological af~lnlties with the Pine Hill Porphyry.

Thus a number of ~ompari50ns can be drawn between the East Heemsklrk and
RP.nlson dreas with respect to iithologies end styles of alteration. As
such tho East He~msklrk area Is considered as of some Interest In terms
of potential tin mineralisation.

n. Cowan, B" Sc.
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PETROLOGICAL OESCRIPTIONS (TS 23503 to

15 23531 Inclusive)
j •.~

1"00"/460E "Hornfels with thin actinolite veins".

this Is a homfe!sed and metasornatlsed tuffaceous greywacke very similar
to those of the Crimson Creek formation In the Renison mine sequence.

The sediment Is poorly to moderately well sorted In the fine to medium
Sand range and bedded on a mIllimetric scale with faint relict grading
evident In places. The framework comprises mainly microcrystalline lava
clasts with angular to rounded shapes and of andesltlc-trachytlc affInities.
Subordinate to minor clastic feldspar Is present along with mInor traces
of quartz. Partly leueoxenlsed clastic opaques (typical of Crimson
Creek FormatIon greywackes/tuffs) are COIIIlIOIl throughout.

Homfelslng Is evident In partIal recrystallisatlon of the lithic clasts.
Fine gra!..ed green to brownish green actInolite pervades the matrix and
partially replaces the framewor~ particles. This phase Is accompanied by
subordinate but variable amounts of colorless dlopslde. Thin {rarely>
lmm) veins of ~ctlnolite and dlopside with patchy blue-bnown schorl
quartz and albite are disseminated throughout. Sphene Is an accessory
alteration phase and there are traces of an- to subhedral py!'.~te.

1400N/595E "'iiimilar to 1400N/46oE but banded".

this Is a fIner grained tuffaceous grey>/acke with frequent Intercalated
bands or quartzofeldspathic pelitic sediment. Alteration Is analogous to
that at 140011/460E.

Relict mIllimetric scale beddIng has been deformed by slumping and
subsequent mlcrofracturlng more or less contemporaneous with hornfelslng/
metasomatism. Clastic material Is poorly defined but overall similar
although finer grained to that In the previous specimen. PelItic bands
have a silty clastic fabrIc with fine scale bedding outlIned by leucoxene
staining and appear to have consisted of fine (7reworked) ashy material.
These bands locally grade Into Impure chert bands or elsewhere Into thIn
lamellae of l>lley shale. .

FIne grained pale actinolIte Is pervasive throuqhout the rock. Extrem=ly
fine dlopslde 15 present although relatively sparsely developed. Shaley
bands tend to be phlogopltlsed. Minor traces of ultraflne sphene and
virtually colorless tourmaline are present. Semi-continuous actInolite
velnlets occur sporadically. Fine grained pyrite (+ marcasite) Is sparsely
disseminated throughout the rock and much of this material appears to be
secondary after pyrrhotl teo

/



ThIs Is a homfelsed and metasomatlsed tuffaceous greywacke essentIally
,lml1ar to that at 1400N/460E but fIner graIned.

the rock Is _akly bedded, IncIpIentlY graded In places -and shows good
evIdence of precOllsolldatlon deformation (slumpIng). SortIng Is poor to
IIOderate In the silt to fIne sand range wIth rare medIum sand sIzed
Magaclasts. Grain shapes are angular to sub rounded. ComposItIonally the
altered framework 15 very sImilar to that at 1400N!460E although clastIc
quartz Is relatively abundant and more distinctly bedded In Its
dIstrIbution. Clastic opaques are abundant. ~

Alteration Is marked by weak hornfelsing/recrystallisation and vIrtually
pervasive development of fine grained pale actinolite. ReddIsh phlogopltlc
mIca appears as an accessory alteration phase but dlopslde Is absent and
thIs Indicates a decrease In alteratIon "grade" eastward.

IItPORT OIS 78131'l.

1r.ooN/750£ "Greywaclce wIth coarse actInolite veIn".

Page 2
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Irregular Intersecting veins of relatIvely coarse actinolite heal late
stage fractures. These features Include sparsely disseminated ultraflne
particles of 1chalcopyrlte.

I400N!813E "Dolerite".

This 15 an altered tuffaceous "lreywacke similar and closely related to that
at 750E.

~t9.. rock is ;..,eakly hel1deJ, Jnciptefitly graded iocaltyancl sortediMtnly In
the silt to fIne sand range with occasional clasts of medIum sand dimensIons.
Grain shapes are widely variable from splintery through angular and sub­
rounded (partIcularly quartz which is rel~tlvely abundant). There Is evid­
ence of lnclplent slumnlng and the rock includes thinly dispersed clastic
particles of chert and fine grained quartzite.

IncIpient hornfelslng Is evident. Alteration Is marked by semi-pervasive
development of virtually colorless tremollte-actlnolite with subordinate
but variable amounts of phlogoplte. Dlopside is absent and there are no
detectable sulphides.

1400N/833E "Hornfels or 'basalt' with actinolite".

This 15 a thoroughly altered tuffaceous pelite. The primary fabric Is
largely obliterated althouQh there are obvious sImilarities with the
pelItic (silty) bands at 1400N!595E. RelIct, somewhat disrupted (1slu~d)
fIne scale beddIng lamInations are outlined by fine leucoxenlc semi-opaques.
A few silt-sIzed splintery to angular clastic particles of quartz persist
and thare are occasional "ghosts" of silt to fine sand sized rock fragments.

Intense alteration 15 reflected In pervasive development of fine randomly
orientated hastlngslte. Hlnor fine grained albite Is present and Irregular
veins of semi-fibrous hastlngslteoc:cur sporadically. There are no dete~t­

able sulphides.



1400N/1050E "Harnfelsed pellte".

this Is a s~tted hornfels derived from a lablle(1tuffaeeous) pellta "11th
some sImilar ties to those at 595E and 833E.

the rock consists largely of very fine random pale phlogoplte "11th sub­
'ordlnate closely Intergrown acIcular tremollte. Relict millimetric-scale
bedding I~ reflected In subtle variatIons In gralnslze and In the dIstribut­
Ion of ultraflne opaques (slm. e.g. 833£). A few bands contain frequent
poorly resolved polklloblasts (mean 150-200p) of cordlerlte.

Irregular to straight-walled varIably continuous velnlets of phlogoplte
and tremollte are common throughout the rock. Locally these features
Include extremely fine grained Fe-sulphide disseminations possibly
"11th minor associated traces of chatcopyrlte.

•/'•
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I ,,00rl/1350E "Dolerite".

ThIs Is a relatively weakly altered tuffaceous greywacke rather sImIlar to
the ~k at 813E.

The rock Is weakly bedded with IncIpient grading and Is generally ~rly

sorted In the silt to medium sand range. The framework (65-70%) comprises
MaInly angula~ to subangular microcrystalline Intermediate lava clasts
(approxImately 50Z) with subordinate angular alkali feldspar (5-10%) angul~r

to subrounded quartz (10-15%) sIliceous psammopelltlc rock fragments (2-3%)
and splintery qu~rtzofeldspathlc features with the appearance of abraded
sha;-ds (around 15":). I'C~~5S"~Y Qp'lque.. "re common. The I!'..trly.fcement
consIsts of chlorite stained argillaceous material.

The more labile clastic particle.. are variable staIned with ultraflne
phlogoplte and pale actinolite (trend hastlngslte). These phases also stain
the matrix, ~reakly. but more or less pervaSively. Irregular but seml­
contInuous actinolite veinlets occur sporadically. AlteratIon Is clo~ely

analogous to that at 313E but slightly less marked.

1"0011/1465E "Dolerite".

ThIs Is a weakly to moderately altered tuffaceous greywack& sImilar and
closely related to the rock at 1350E.

General features are sImIlar to the prevIous specimen to the extent that
lIttle special comment Is necessary apart from noting that this rock Is
slIghtly coarser grained, relatively poorly sorted, and slightly
deficIent In clastic quartz. In common with previous samples the rock Is
-eakly bedded on a millimetrIc scale wIth bedding largely reflected In a
moderately developed dImensional orientation of the m?re platey partIcles •
Very Incipient grading Is evident In some bands. Clastic opaques are
common and In this case there are rare well rounded detrItal graIns of
tounnal jne.
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Alteration largely affects the matrix and h reflected In semi-pervasive
fIne grained tremollte-actlnollte. Irregular veins of secondary amphibole
occur sporadIcally and marginal to these features alteration Is relatively
Intense wIth much of the clastic materIal completely tremolltlsed.
These replacement selvedges range In wIdth up to a f_ mllllmetres and
are devoid of sulphide,

22DCINI1538E "Actlnolltlsed and mineraHsed chert",

thIs Is a rather fine grained dlopslde-epldote-tremollte-garnet rock or
skam wIth accessory sphene, magnetite and traces of sulphide.

The rock Is compositionally banded with some bands (to Icm+) consistIng
largely of twinned granular STOssular-andradite and others largely of
dlopslde and/or epidote. A few tremollte rich bands are also present
although thIs phase Is usually an accessory associated particularly with
dlopslde. MagnetIte forms fIne-grained spongy aggregates and crllde
lenses and 15 partlY banded In Its d!strlbutlon. Small spongy aggregates
~d fine-grained disseminations of sphalerite are associated with magnetite
and there are minor traces of Fe-sulphide. Sphene occurs as fine granules,
sporadic coarse (to Imm+) polkilltic crystals and In late stage seml­
contInuous trenolltlc vein lets,

2600N/512E "Phlogopitlsed sediment".

this Is a banded talc-phlogoplte rock with disseminated magnetite and
sulphide.

The rock Is banded with respect to composItion and gralnslze. It consists
largely of randomly orientated talc flakes with subordinate slmlla.ly
textured phlogopltc which Is a pale orange brown variety and largely
restricted to !solated bands 1.11' to 2l'1l1I In width. Phlogopite locally shows
a color zoning and nay be marginally altered to talc. Possibly talc In
general has developed from phlogopite although there 15 little textural
evIdence to support tnls,

"inor traces of apatite occur as weakly cluste~ed granules. Magnetite 15
banded In Its distribution generally fine grained and often partly Inter~

grown wIth the mica flakes. Fine grained pyrite {+ marcasite, pyrltlsed
.py.rrhotlte) occurs In crudely banded spongy aggregates.

The rock 15 ratherreatureless in terms of Int';rpretatlon al though the
banding suggests It represents either an altered dolomite or a vein •.
Unfortunately there are no diagnostic features and an altered ultramafIc
orIgin cannot be completely ruled out •

2600H/840E "Tourmallnlsed hIghly altered granite".

thIs Is a quartz tourmaline rock co~slstlng virtually entIrely of granular
weakly Interlocking quartz and subordinate color zoned blue to brown pleo-
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chrolc schorl as sIngle graIns and clusters. Sparsely dIsseminated
vIrtually opaque microscopic: particles of 'Ixenotlme .... present and there
.... rare fine scale limonite pseudomorphs of magnetite or pyrite.

The rock Is faIrly f..tureless In terms of origin. There .re, however,
·some similarities ~Ith strongly .ltered (tourmallnlsed) portIons of the
PIne HI11 Porphyry and thIs tends to confirm the .Itered granite Interpret­
.tlon. Allay for Sn liIII)uld hi w.rranted.

2600N/1110£ "Carbon.ceous sandstone wIth sulphide".

Thll II a thoroughly tourmallnlsed silty sandstone thought to have baan a
greyw.cko-type sImilar to those on line 1400H.

The rock consists ;'lrtu.l1y entirely of quartz .nd fIne gr.lned anhedral
brown schorl. Quartz occurs partly as relict detrItal slit to fine sand
sIzed grains with angular to subrounded shape and Incipient overgrowths.
There lire a few recognisable siliceous lithic clasts (chert. ,fine grained
quartz and silicified ?addeslte) and the altered matrix also contains micro­
cryst.1 line quartz. The remainder of the clastic materl.l (75%+) h.s
been completely replaced by tourmaline.

Relict millimetric scale beddIng 1~lnatlons persIst with some vague
evIdence of grading. Accessory clastic opaques, typical of the .ssoclated
tuff.ceous greywackes (e.g. line I"OON) are represented by fine clots of
near opaque leucoxenlc materl.l and are bedded In their distribution.
Overall, there Is reasonabI. analogy with the tuffaceous greywackes.

Poorly defined vein lets (tourmaline + qu.rtz) occur sporadIcally. There
.re no detectable sulphides. -

2600N/1750E "Coars. graIned g.bbro".

this rock Is • thoroughly ur.l1tlsed gabbro orlglnal1y coarse grained,
...kly porphyritic In pyroxene, and with II distInctly ophltlc to gabbrolc
(I ••• gr.nular) fabtlc).

Inferred prImary c:omposltlon Is approximately 50-60~ labradorIte and 40-50%
clinopyroxene with mean gralnsh:eabout 2nd. The pyroxene Is virtually
c:ompletely altered to brownish greenhomblende and actInolite more or

, lesl pseudomorphously. Some .ctlnol1te-st.lned relics of labradorIte
persIst but the majorIty has been more or less completely replaced by fIne
graIned actInolite with a lIttle assocIated epidote. Rare patches of
dlopsldlc augIte persist locally. DespIte the dIstinctly (altered) gabbrolc
nature of the rock opaques are conspIcuous .by theI r absence.

Irregular actInolIte velnlets occur sporadIcally. Traces of chlorIte, or
rarely talc, develop as a late stage alteratIon of the amphiboles. The
chlorite loc:al1y occurs as crude veIns and one of these Includes rare

./
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1IIlII1I patches of blue tou.....lIn. suggestIng a "granItic" pha.. of alt.ratlon
postdatIng the Tdeut.rlc uralltlsatlon. .

3OOON/900E "Hornfals with sulphides".

this Is a dlopslde-actlnollt. rock or skarn. Th. rock Is weakly banded
wIth respect to compositIon and modal gralnslze and on petrologIcal
grounds could be correlat.d wIth 2200N/1538E although the pyrometasomatlc
"grade" Is relatIvely lower. The fabrIc Is general1y granular wIth
wIdely varIable gralnslzes.

.PORT CMS 78/)/2
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Accessory constituents Include traces of .pldot. sphene and F.-Hg chlorl t.
""'Ich develops as a late stage replacement of actInolite. Smal1 spongy
Int.rgrowths of ryrrhotlte and fIne graIned magnetite occur sporadlcal1y
and as at 22ooN/1538E these are IncipIently banded In theIr distrIbutIon.
Probably mInor traces of ultraflne chalcopyrite are present. ~rrflotlte_.1s

I~t!y_pyrltls".

thIs Is a 1Imonlte rock representing a tholoughly weathered/ferruglnlsed
_tasedlment. As such It Is a pseudogossan although possibly mInor traces
of nne graIned sulphld. were present. -

The rock has been partly leached and "recemented' , with 1Imonlte and ftlUch of
It Is texturally featureless In terms of the original rock type. However, a
cruda relIct Iiandll'lg persist.. in piaces limonite clearly represents
completely degraded granular and fairly coarse ~ralned silicates. WIIllst
f_ of these structures are meaningful In terms of former mineralogy a calc­
sl1lcate paragenesis Is reasonably Inferred. this tends to be confirmed by
dIsseminated relics of fine gralnedmagnatlte as Isolated partIcles and
spongy clusters slml1ar to those at (3000N/) 900E.

3oOON/930E ''Cossan or laterl te". I
1

• i,

ElselIIhere mInute particles of green and brown tourmaline are loosely cement.d
by late secondary mlcrocrystal1lne quartz 1Inlng callI ties wIthin spongy
limonIte aggregates. Tourma1lne Is partly euhedral but some graIns (usually
brown) show distinctly rounded detrital shapes. These features are
evidently local1y derived and .... the only 'tangIble IndIcation of a clastic
..dl_t.

Thus the evIdence suggests the rock represents Q thoroughly weathered skarn
with at le.st minor Intercalations of altered fIne grained clastic sediment.
There are no tangible sulphIde boxworks, however, mInor fine graIned
sulphIdes may have bean present If only by analogy with the assocIated
_t...dlments.
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3000N11115E . "Teul'lll8l1nIsed banded chert".

Tlats Is • metasomatlsed and partly recrystaJ1Jsed 1_lnated turbldJte~lIke

Intercalation of siltstone. snty s".!!!. and shale.

Relict bedding Is on a sub~to mIllImetric seale and planar to weakly
lenticular. Detritus comprised maInly quartz and argIllaceous material
Wilch Is now largely replaced by ultraflne fIbrous pale brown tourmalIne.
SedImentatIon comprIsed essentially an altematlon of highly silIceous
.lltstone bands and argillaceous (shaley) lamellae. The siliceous (siltstone)
bands have been recrystalllsed but frequently show gradIng In terms of
gralnslze and In. the distrIbution of the subordInate argmaceous component.
Locally grading Is enhanced by dIscontinuous mlcroscale "placers" of heavy
.Ineral particles at the base of the thin siltstone unIts.

DIscontInuous Irregular quartz veIn lets of diagenetIc character have been
Intersected and locally segmented by Irregular mlcrofractures partly healed
wIth ultrafln. toumallne. ThIs rock can be closely compared with tourmalln~

lsed pelltes In the Renlson mIne sequence.

3000H114 I5E "Magnet Ite gossan". . ~

this Is a slIghtly weathered magnetIte rock. It consIsts of near-massIve
granular to euhedral magnetite of vadable but generally coarse gralnslze,
which Is IncIpiently martltlsed and locally replaced by lImonlte. Sporadic
••11 Intergranular patches of 1Ioonl te (rarely> 111111) may represent al ter~
ed mInor accessory sulphIde (?pyrrhotlte) but there are no tangible boxworks
to =nt'lrm this. TlllJre ~re thlnl¥ dIspersed ~letely degradedlferrugln­
lsed mica (?chlorlte) flakes representing a mInor accessory sllleate
COIIIPOnent.

The virtually massive granular nature of thIs rock suggests a py~~tasomatlc
origIn. Polished sectIon examInatIon reveals the magnetIte to be non- or
anly weakly chromlferous and devoid of cUllllliate-type features. Tnls tends
to negate a gravIty settling paragenesis or an assocIation with the
"gabbro" or related ultramafics.

~ONI1512E(t) "HIcaceou. 7quartzl te".

•

this Is • banded forsterlte-magnetlte-talc-humlte rock.

The rock consIsts largely of granular forsterlte WIIIakly banded wIth respect
to lIlOdal gralnslze and partly altered to serpentine along mlcrofractures.
Talc occurs maInly as random flakes InterstitIally to olivine and appears
to have developed pseudomrophously from phlogoplte flakes. Humlte Is not
,_...... , occurring as disseminated partly serpentlnlsed single grain and
aggregates closely Intergrown with olIvIne. The mesoscoplc banding
reflects the dIstrIbution of accessory fine graIned magnetite which tends
to occur as semI-contInuous bands and lenses up to a few mil II met res In
width. There Is loeallsed development of late-stage fine graIned talc



lbls Is an altered SOIIIeWhat weathered vesuvlanlte-dlopslde gamet-"ollvlne"
rock or skarn.

·22uD30
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ConsIderIng the siJleate assemblage there Is Jlttle to choose between a
pyrometasomatlsed IlIIPure dolomite and a sl.Harly altered ultramafic•

380oE/2270E "'Dol_ita wIth ?galena".

lhls Is a fIne grained calc-sll Icate hornfels alIlslstlng largely of mlcro-

1be rock Is fine to !!Illdllllll grained with a genera11y granular fabric.
An Irregular banding Is evident but thIs 15 highly discontinuous and
dIsrupted suggestIng the roc:k may be a metasomatlsed breccIa. Dlopslcfe and
Yllsuvlanlte (largely degraded to semI-Isotropic yellow to brown alteration
products) are the main silleate phases funnIng semI-continuous bands and
aggregates Including disseminated grains and crude vein-like masses of
yellow grossular-andradlte and oceaslonal patches of serpentine representing
altered olivIne (and/or humlte).

Rare extremely fIne particles of ?magnetlte and dark 'vlrtually opaque
sphalerlta are present. Late crosscutting veIn lets of Fe-chlorite and
cloudy Fe-carbonate occur sporadicaJJy.

The sparsely dls_lneted magnetl te Is granular to semI-fIbrous where Inter­
grown wIth talc. Granular magnetite shows sparse Included blades' of (?hlgh
-TI) hemetlt~ and Is IncipientlY martltlsed In places.

Being colline graIned and with easily-removable accessories this rock may be
of some economic Importance.

3ItOoN/1512E(2) . "Hematlte....IQ roc:k".

lbls Is an unusually c:oarse grained talc rock wIth dls_Ineted !'8gnetltO,..

Talc oc:c:urs as random, slightly buckled flakes up to m dlall1<'ter wIth
subtle gralnslze variations defining a crude banding. Interstitial areas
consIst of relatively fIner graIned talc opaques or loeally of flne serpent­
Ine with patchy oJlvlne- (or humlte-) derived mesh structures. mus the
roc:k appears to be a talc vein or segregation associated wIth the partly
altered dunlte descrIbed above.

(stutlte) after olivine and ultraflne secondary opaques are ..akly
disseminated throughout the rock these being "exsolved" durIng partIal
serpentlnlsaUon of olivIne.

Despite the assoc:latlon with pyr_tasomatlc assemblages thIs roc:k can only
be Interpreted as • partly altered dunlte. The bandIng appears to be a
gravIty settlIng or (cumulate-) phenomenon.

•



\)~~:~

•
/

•

'age ,

22603J
crystalline dlopsldeformlng Irregular essentially massive aggregates or
.lsawhereencloslng In granular seml-Iust,..moUled carbonate (calcite).
The rock shows a crudely banded disrupted breccia-like fabric similar to
that at (38OoN) 1775E.

Accessory IIDOUl'Its of Hg-chlorlte occur In disseminated patches and Irregular
V!8lnlets which are Intersected by late stage velnlets of carbonate and
F.-chlorite (sImIlar to 3800N/I775E). An- to subhedral magnetite crystals
(co 50011) are sparsely dIsseminated throughout and traces of very fine
graIned cloudy virtually opaque sphaJer!~ occur as Inclusions In calcite.

UOON/1575E "GOssan"•

this limonite rock Is a pseudogossan '.IJ1d represents a thoroughly _athered
and ferruglnlsed amphibole-rich calc-sllieate rock or skarn.

Much of the origInal fine textur'll detail has been preserved although the
rock now consists vlrtual1y entIrely of secondary I1monlte. Huch of this
pseudomorphs lath-I~ke t~ ragged and granular amphibole (1actlnollte)
,rains. Subordinate to minor amounts of. lImonIte pseudomorph a granular
pyroxene (?dlopslde) and there are thinly dIspersed patches of limonite
after garnet and/or vesuvlanlte.

The original rock was medh..-gralned with a random fabric. There Is soma
vague evidence of banding. Fine grained accessory magnetite persists
as relics. There are no tangible sulphide boxworks but fine sparsely
disseminated opaque limonite may represent accessory ultrafine sulphide.

UOON/1825E "Altered Tealc-sIUeate".

this Is • homfelsed and strongly metasomatlsed fine grained labile sedIment
considered as a tuffaceous greywacke partly by analogy WIth the less altered
rocks on lIn. 1400ft. .

RelIct millimetric seale bedding laminations are outlined partly by the
·dlstrlbutlon of very fine leucoxenlc seml-opaques which are partly replaced
by seCQ1dary sphene. Silt to fine sand sized clastic fabrics persist In
places. There Is evidence of slumping and vague evidence of gradad
beddIng. Much of the clastic material was clearly feldspathlc.

Much of the rock has been replaced by ultraflne cloudy dlopslde. This
''grades'' Into coarser grained dlopslde aggregates. FIne grained tremoUte­
actinolite Is also COImIOn and some bands are preferentlal1y replaced by
tha amphibole. Grossular-andradlte Is an ~ccessory alteration phase as
disseminated anhedrs and granular aggregates often selvedged with fine
grained dlopslde. Patchy secondary albite and K-feldspar are present and
there are minor traces of epidote and vesuvlanlte. There are no detectable
sulphides.

~rC".---""r-"-"r-' -r- ""=.



UOON11275£ "Pink granite with tounullne segregation".

This II a weakly altered biotite mlcrogranlte.

The rock Is wlIkly porphyritic '11th sparsely dl.semlnated quartz. albite and
orthoclase-mlcroperthlte phenocrysts up to 2.5111ll diameter. These are
enclosed In a granular fairly even grained groundmass of orthoclase with
.llghtly subordinate quartz and albIte and dIsseminated blotlteflake••
Irregular patches of graphic quartz and feldspar are present and overall
the fabric II typical of II merglnal or minor Intrusive phase.

jIIl'OlT CHS 78/3/2

226032
~~p. 10

A few quartz grains are rutllated. Hlnor accessory zircon and partly
_t8lll1c:t ?monatlte are present and there are local segregatIons of dark
.chorl In the groundma.s. AlteratIon Is rather weak wIth partIal arglllls­
atlon of feldspars and extensIve vermlculltlsatlon (probably In response to
weatherIng) of the dark weakly tltanlferous bIotIte. Overall thIs rock
exhibIts a number of sImilarities with the more extensIvely altered PIne
Hill Porphyry.

~/2100E "Sanded chert and quartz! te".

Thl. Is a metasomatlcally altered turbIdIte-lIke labIle pellte.

&addIng Is well preserved on a sub- to millimetric scale, essentIally
planar and often dIstInctly graded. Sorting Is In the silt range and the
framework comprIsed mainly feldspathlc materIal wIth subordinate quartz
and a little mica along w!th the u~tqufto~~ clastic opaques. Overall the
rock 1. faIrly typIcal of the tuffaceous greywackes although relatIvely
fine graIned.

Altel'lltlon Is merked by semi-pervasive development of very fIne tremot Ite.
Dlscontlnuous/lrregular veIns of coarser subradlnlng ragged to flbrcus
tremoHte are camnon. These features postdate a phase of IncipIent regIonal
MetamorphIsm reflected In a weak slatey cleavage that I, slightly crenulated.
Dlopslde, quartz. alkal I feldspar and sphene appellr as mInor accessory
alteration phases. Sporadic late stage mlcrofraetures are healed wIth
"lcroscop,lc films of cloudy Fe-carbonate.

e

SOOOM12100E "Tourmal1nlsed banded quartzIte".

•
This Is a thoroughly tourmallnlsed fine seale Intercalation of quartz-rIch
.,Itstone shal and sIlty shale very sImIlar to the rock at 3000N/1115E.

The rock Is bedded on a sub- to millImetrIc seale wIth an alternatIon of
.Illceous sIltstone and argIllaceous bands lind partIngs. The sIltstone
bands have recrystallised to a compact fIne graIned quartzIte fabrIc but
retain some clastIc features (e.g. sparse heavy mInerai graIns, IncIpIent
recrystailised graded beddIng). In contrast the argIllaceous bands have
been completely replaced by fine to ultraflne dravlte •

.- /
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1M rock shows SCII1IIl evIdence of slumpIng but thIs Is largely obscured. by
development of Irregular toumallnequartz1oelns and vein lets. Klnor traces
of cloudy s...I"'OPaque s~e are present. There are no detectable sulphIdes.

226033
Page II

"Ifornfels/quartzlte breccia wIth pyrrhotite".1800N/S58£ .

UPORT CKS 7813/2

thIs Is a breccIated and strongly altered tuffaceous greywacke with
sparsely disseminated pyrrhotite.

'The orIginal sedIment was bedded on arelatlvely coarse scale comprised
..Inly fine to Illlldllllll graIned poorly sorted sandstone whIch "graded" Into
afillrly well sorted fIne sandstone and Into a labile sIltstone. Clastic
..terlal Is heavily altered and thus ponrly resolved but appears to have
been mainly angular to subangular lIthIc (11ava) clasts and feldspar

.gralns wIth relUlvely minor traces of quartz occasional <:hert clasts and
the usual accessory opaques.

AlteratIon Is marked by pervasIve developl1lBnt of pale brown green amphibole
wIth subordinate but varIable fine grained dlopslde and accessory amounts
of dark brown tourmaline. Brecciated areas are healed wIth granular
dlopslde aggregates enclosing occasional small patches of pyrrhotite.
PyrrhotIte also occurs as thin discontinuous crosscutting velnlats. A few
late stage vein lets of prehnlte are present and these grade Into fine
gr..lned fIlms of albIte and tremollte.

1800N/1050E "Banded chert wIth actInolite vellls",

thIs Is ahornfelsed and metasomatlsad labIle eellte bedded on a 5ub- to
.Illlmetrlc scale and sIzed mainly In tr4 finer portion of the sIlt range.
DetrItus appears to have been largely feldspar with relatively minor
quartz traces of mIca and accessory opaques.

The roek has an extremely fine grained hornfelslc fabric. It Is more or
less pervasively stained with ultraflne dlopslde and carrIes disseminated
fine scale porphyroblasts of eordlerlte whIch are "stuffed" with micro­
scopic Inclusions of dlopslde.

Frequent Intersecting fractures· are healed wIth pale semi-fibrous actinolIte.
Dlopslde Is relatively abundant margInal to the fractures formIng seml­
continuous replacement selvedges up to Imm In wIdth. Sphens Is an accessory
alteration phase and there are very rare ultrdfl:le sulphide (?pyrrhotlte)
particles within the dlopsldlc selvedges.

•
I800N11478E "Chert with small sulphide blebs" •.

This Is a deformed, weakly hornfelsed and metasomatlsed labl1e pellte
rather similar to that at (1800N)1050E. General 'eatures require little
special COIIIII8nt except to note that there are sporadic thin bands of
chert and that .,ch of the defomatlon In this rock reflects shoplng.
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'age 12

Alteration Is IIllIrked by semi-pervasive development of fine grained tremollte
often ac:companled by cloudy mlcrocrystallfne dlopslde. Irregular veins of
tnmollte and dlopslde are COiilon and hastlngslte and green tourmaline are
present as accessory alteratIon phases. The rock Is more or less pervasively
stained with fine graIned Fe-sulphIde. (pyrite pyrrhotite) dIsseminations.
11lese are weakly bedded In their distributIon and possIble recrystaillsedl
syngenetic In origin at least In part. The veins are vIrtually devoid of
sulphide.

l8OON/l250E ''Thoroughly actlnolltlsed hornfels".

,

• ,

•

1II1s Is a relatIvely coarse grained hornblende biotIte rock representIng an
altered and partly recrystallised basic igneous rock.

11le fabric Is random comprising mainly lath-like to semi-ragged. pale
green hornblende wIth dissemInated biotIte flakes. Vague thoroughly
nussurlte-stalned relics of feldspar laths are dissemInated throughout and
In placed the rock has a certain ophltlc (or dolerltle) character. r.loudy
sphene Is common and developed In part from accessory tl tan Iferous opaques.
Fine grained euhedral magnet I te of relict primary character Is sparsely
dIssemInated throughout the rock and s~!lclcular apatite Is COilIll'm •

Incipient recrystalllsatlon Is evident In the saussurltlc material and
locally In the hornblende. Semi-continuous veins of actinolite occur
sporadIcally and these Include rare Intarstltlal particles of pyrrhotl~.

D. e-an. B.Sc•
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RENISON LIMITED 2 2 6 1 2 4. APPENDIX 7

GEOCHEMICAL SOIL SAMPLES

, I

• I

I I

2.. pi

MESH FRACT1'-85AREA c::.f\Q He.c;,M ~\<IR\<' C. (Ui>,

LINE NO SODeN, , •-

LOCATION Su As Cu Pb Zu Ni

1\00.-; 30 <5 <I-=> 10 '30

H'2.5 Lt°
.\- II 40 Ie

,I \ :)0 15 I( .. 20 10

;\ \15 2.0 " " . <'10 <to
• I

'\""2.00' <'S' II ;,
/0 II

0

50 II

i \ z:z.S '
,,-

10 "
1
I :

\5' " . 20\ '2. S'O ". If

i ~
IS;IllS' : IS'

,
30 , 0 .1.,

, <5 .(10 ., !

'1300 IS "
15 /0 " 10.

T:? z.~ .• 2.S'
· --

..(.10. ,I "
~ 1'3,50 35 20

.':ni h5 \0 " 20 "
.. -

35 .,
: \ 4-00 .

. :2-0 " If

· -

~30 <5 .. .cIa .(to,
t 425 -

,
2.0 •• .. 2.0 10

l4-50 .
• '65 " :?-o 2.0 ..
· l!.tIS
•
• IS It <10 /0 <:, 0
: l500
t . ". ~

~\Si5 ;Z1f) 10 .20,
0

~P-~~
.

\ ~ ~ 10 2:;- '30' ·~=-o
,

6?) :)"0 '30 2 OS-

lCooo - ,S- .- 10 2S

\~Z.S 100 So .60 4 s-. J5".
-----:;.;.-

10 15 50 40ICoSv 10

~(915' ?,o 5 100 30 \'30

15" <S ,
.(, I 0 10 <10

nOO ... .-'

5'0 'I ..
\125'

.. II'

E: It " L: I 0
"l150

'35 .( tl 'I

IT1S"
.,

i ••
20 " "

I,

00

I
I

I

I



RENISON LIMITED 22G12~)

GEOCHEMICAL SOIL SAMPLES

- ~5 MESH FRACTIONI

I

r
i

t•

-•

~
~
i
••,

f • 0 p. p. ml

t
1 ATION Sn As Cu Pb Zn Nt

I 182S 25 <~ <::1 V 10 .(" \ 0

t l'6S 0 15 .. 0' 2.0 "

1'615 2-0 " '. <10 "

\900 2..0 'I
'I " ..

-, 2'5 '1 (0
Iq 2.5 ". "

I I

, i "

1950- \0 .. '2,D "
01 "

, ; ·
lq1.S'! 'bo '. <10

,,
, ." " i

-
II. ,

; '2000\ i.s- II
,

" " ,, ·,I I

•
; , I

-
I;

· 202.5; 2.5 I, i ·,

"
" 'f' 'f , I, ,

2. 0 5°: 0,0
S " " " "

'207~
2,5 .. .. 10 II - ,

'.\00 \5 " "
<\0 "

.4-0 " 10
212S

'/ "
.

5 .. ;

215"0 " " ..
, - ·

2115' 30 .. ·~o 20 10 :

'2200 2.0 " .(.10 CDo <10 , ,· ,

?2Z5 1.+0 " .. 10 "
· ,

2250 IS' 10 <to
· ,

• II 'I °· ,· ,

'22.1 ::.~ 10 \5 fD 20 '\
, , ,

. ·
·

'2.'3,00 10 5 <10 /0 "
,

23'2.,5 15 IS II <10 '.
- /

'21'; 0 5 10 2.0 I, .,

'2'175 <5 2..0 <'Iv " ".00 IS" <5 " \ , I,

o.
, ,

--.-/"

0

I

AREA Ef\ST I-\EENSKIRl<. d;R(P,

! LINE NO 500 N



RENISON LIMITED ,'22\312 G

GEOCHEMICAL SOIL SAMPLES

, ,

"
1 i

II
•

.!.!.1!.•

- ~S- MESH FRACTIOr

• •
I • •
• "

!.*.TION Sn As Cu' . Pb Zn Ni

"

l' '5 a (? e

I"L>
30 /0

- t $'~ 0
8'0 /0

I -, I :51) 77° S-O

j .

! I bee I bc> <~

I to 1201 I C9 'b""" .
1

,..
i, . .
j,

-· ,
,

I·
1 ,.' .
,,
, a:
,
,, ,-i .,
•, .
1

, .--,
j
1,,,, ' .
I, .
1,
i,,
j .,

.

.
.-

,

•
" , ,

.' .'
- -"

AREA E- A'!.7 rmeMs,I<1 ~\(. E;{<. \1)

1 LINE NO 500 ol\t /,<,zpf$.ffT ':'>I'lM(JL(3.s,.
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RENISON LIMITED 2261 "~".) I'~ t

GEOCHEMICAL SOIL SAMPLES

- '65 MESH FRACTION I
!!§! EAst Ht:.E.H~K.\RK. C;-tU}:l.

LINE NO 4100 N

~

1

t
i

I

,
1
~

I • 0 p.p.m

j
i ATION Sn As Cu Pb

l

Zn Nt

I .iloo G <S- 10 <\0 '2.0 io•,

· IUS' IS' L.S 1/ 10 10

•
.12;0 3S" " " \0 2.0

· '2-[5 4-0 ., " 20 \0
, i .

: I '3, CJO;

.
10 \0

\0 ., , .(

; • j

!
•

, 132-5', .(5 I, \0 \0
•

'1
I

(
.

; \~50~ 4-0 .. " to .(10

· I

J

: 1~[5 fr>O

,

tI .. 10 £:.10
I
I

'. . ;
I

: \400 ' 30
., " 2.0 10

I

, ;

. I

• , 50 II 20 <'\0
I

14- '2-5
,"

,
•

,. l+o " .(10
\450

. II II ;

: \4-15 (0 II
. '. «\0

,

"-'00
i

20 " 50 \0 2.0
,,

\ 5'2$ '30 II . '30 .( (0
,

, ",
;

<:10 \0
•

1-55 0 \ \ 0 "
1\

i

',·r
7-0 10

•

30 • "\515

,
j

. 10
·

;
l(gob 20 "

'1 'I

•

!

\025 30
., ~ I , 310 "

I(uSo 1+0 •• tI \10 <~ ·.:
;

\Co75 100 " 'I <10 <10 i

. ·
4-0 10

•

\100 ."
I, 10

;
;

1"125 30 " 20 10 10 i

. / I 0
\'150 30 ., 41.0 4-2.0 i•

\1[5 70 50 COo SO 25'0

~oo
\0 L.5 '0 20 \0

70 10 <{IO 30 50
\S25 .
I~So 35" 10 (\0 .IF ~o

18[5 360 IS- 4-zs- 3S' )10.
•

Iqoo 35 <5 .(\0 \0 10

\ i 2.5 30 It II 'I '30

~ '150 30 " " " \0

,

1

1

1

I



RENISON LIMITED 226128

GEOCHEMICAL SOIL SAMPLES

- 8 5 MESH FRACTIONAREA eAST HEE.NSKIR.I<. G~ lj) .

LINE NO 4-"001'1. p.p.m •

L ION Sn As Cu Pb Zn Nt
.

\OJ 75 G '&0 <'5 <10 10 So

" '( ,c' 2,0
2000 "2..5

2..02.5 2.5 '1 I' "
2.0

2050 "20 10 70 ., . \0
I i, i 70. i

20r5: 2.5' to 30 II J,

2-\ 00, 2.0 <S 30 " 14-0 j

1 ' I
(00'

,
,2.\25'; l..I-o \S 20 ", . !, . ,
:2..'50 : 50 . \80 530 30 700. ;

!
: ,

1-\ 1 S' ' 35 \5 (0 2.0 2.0, ,

.
\'20 ~)

2.0 '2.0 ,
2.:z..00 10

(4-0) . .

~:
70 2.4 0 <1O(.sj )0 «~ 10('.s: ,
(60) (10) 1

220 flo. 2S bO s-o.
.

'2215 2.2.0 f? 100 4-o~ 4-0 (8~ 1100671
,

'. (170) (/060)
go ;/ , <: \(I (!~ \0 (IO) 2.0 ('Z..3

,
, '7 '3.00 Cl. ,,., t. '.- . ~- 70) . (<>0) •,
2.'3.2..5' 1.. 4-'75""0) 38o{"....) 20 (7~ 4-0 629 liD f6o)

· ,

'1 '3,50 /2. -;zo 40 6S- S-s /20
:,

·
'2.'3,15' 11-0-0 5"0. 30 '?o 2/0
I

,

: '2.4-00 5"20 1&0, . 60 125 /5'0 ,
.

· 2:4-2..5 2.00 100 IS- 4-S, 2S
(/'!p) ( S-o)

,

2.4-50 /20 1'30 IS 50 7 0
. /

24-15 /4-0 1'30. 20 1:z. 0 14S
,

.
2500 35 <S 10 s. to.

• ,

..
'-

,

.. ../:
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- 8S. MESH FRACTION I

RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES

~ £f-Ie.T HC?oG~SI::IR\< ~ R IJ>.

LINE NO 42 N

i

,

,

. 00 p.p.m

,
ATION Sn As eu Ph Zn Ni

J

; r~oo c <5 <5" <5 to 20
, ..:..s- /0I 1325 IS <5 5"

1 -
\350 15 <> ·~s 5' 2.0

1 I'S.IS- ~5 ,,::.§" <5 5 s-
{

-
• II(:.S;- I

: 14-00 20 <5 5'" 2.0 •

j
•,

"11+25" .(5 ~~ '""'-5 5" [0
1 ·

•
,
•

I ;1 lt5o : 10 <'f> <$ 5" /0 I

<.S': <5 s- [S"
i \4/5' 10

,

~ ~ ;
j

·, : \500' .(5 t<:.S- <S s- 5"
,

I \52.5'
,

~.5 <.> <5 s- 10
I r

~S- 5"I . \S50 20 <5 '4° ;

1, t:: &2.0 20 35 35 IsS',
1,, J050 30e 1/5 (;0 2./0

1(;,25 ClOD t:P5D SiO 12.00 1/00
,

, " ;• -
I . 1(,;.50 320 100 30 45 flo
j

I . 1(;,75 &80 2.5"'D, 9S Bo 270
,

1 (/ 0 0 300 tl\-I!:> 55 50 /95 :
:

1·12.5 i 2.0 4-0 20 :z.S tOO. ,
<- ,

\150 4-s \0 ZS- 120 Bo ,

,- .
- Ill:) '60 <'5" S- /4-0 55"0

1<600 Joe IS S- /35 4-0 .s-

4.5
/

1825 35 S- /s- ::zo

I'!lSo 10 70 /0 40 17 0

i

*'~
10 (00 IS- 65 5"10

I 0: zzs •

2.0 Lt5 10 :30.

IttL';} 45 70 So - -50 j2S0

1<150 IS 120 SS- 90 /Soo

lot1S' 20 70 /S"' 4-S- ::l35

'2..000 \0 Go lO_ IS <gO

,

.
1
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RENISON LIMITED 226130

GEOCHEMICAL SOIL SAMPLES

- '85" MESH FRACTIONAREA GA<;:.T HE.t:Of'-tSKIR\c:.. C,RID

LINE NO 4-'2.00 N. p.p.m.

L !ION Sn As Cu Ph Zn Ni
-

202 S- r::
~

70 $'". S- IS-S-.:)

2050 .(5 <5 5" S 90
·

2015 5' 42.0 /20 70
2 f?, ew ,

-:z.t 00 i+S" 20 /0 30 5"60
.

!2-12.$ 35 35.' IS- :<'0 235 !,
!

, I
2.150 (£,0 So €S" 25 12. 0

l
, J

:211 s' 10
,

<S ,
1O 65 :20 I:

I • ,

<:!5' S- /5
I

2'2.00 2.0 , /S I
, , . I

, 2..22.5 <S- 10 los- 60 IS" I
• , , I

2250 2.5 <S /..P"
,

;
5" 5" .

?
l

'2. '2..1 S 10 \0 IS- 100 ·zo ,
, -zeq 30 10 ,0 40· 20 •

!
2.~2.5 '2.S <5 ..::S" 5" ::20 !

, ;

2.-~50 35 So· :<.!?o /350 /270
,
·

- i

2'115 90 \0 ,- /00 '380• I;;' i
,

'Llloo ~o <s- '?5" IS-S- 900 I

1.1.\:2.5 50 120· 3f?S" :2'4.50 1300
,

1+0 2.00 4600
•

'2.'+50 115"0 .zZ50 '0
!

'24-15 48 10 65 12.0 14- 8
,
·,

35 5
;

'2-.500 :z. 5. 35. ·60
,.
I

. " !

• -

.. , ,

- ---'



RENISON LIMITED
226131

GEOCHEMICAL SOIL SAMPLES

- ~5 MESH FRACTION

ppm

AREA EMS, \-Ieoc.M31<1t!.K. GiR ID.

LINE NO 33001\{• • • • •·

ION Sn As Cu Pb Zn Ni
-

100:> G \'3 0 to 5 ,0 (,,:T

1025 15 10 s 3s .... 0

105"'0 I ':S- <5 S- 10 2..0

1015 30 >1:.> LS 5 5'

'\100 : 2>5 ~S- 1...5' S- > !
;,

1..5
,

IIZ.S 2.0 o<.,S"- 5' S-
o, I

0
w::::~ '-5" S S-

o

I \lSO 20 Ii

!l\lS IS 1..5' ::.- 0

5 '-5' f
, 0

0 ;

: <5 <5 !12-00 • 1..'5" (S 5" !, , I

ILLS IS" ..<.5"" 1..5' 1.,5 S-. ,, -.c..::-l'2..50 10 s- 10 S

:il-: <S:- -
;

15 t..S 5 5' ,
0

_..•_. I

· l o' .s- 5 1..5" to S-
--

0

1""12-5 50 IS S S" ;

15 0

- n so, ::'5
- 20 lfiO.(S' 30, i

IS- o

13.15 3d i5 1...5" . '0
; ., •

, It-IO 0 2.0 <5 SO s 0

l..s- f,
· Iq.Z$ 100 10 S- 25 17..0 • :;
I · I ,
- 14-S"0 '60 <5 10 I· 2S "445 0.

14-15 40 IC:.S"" IS ,,-0 lIS
~

0
• ~--' '-' . '-'-"'- _._... -.. -- " M.'_. _.-_._---. .,;------:---

- ,- _.~~._.-

15"00 30 ~> ,0 z,o 1'2.> ;

15'2.5 45 10 3S"
/

IS' 00 ;

- . 'IS %.5 /..10
\SS'o 35 15

__1.5 1100 130 :z."'O 5S' 4&.:> -
-- - - - _.- ----- I· !

ICo°O '60 90 , 7S 25 '-l1oG'",

I C9 '2-5 20 2.0 6'5' 25 uo
I-

\ 1.0 5"0 25 30 (b O 77S /..10

1(91) \5 15" '10 bQ 70

- -_.;---~.- .' -- .···_·_·___·T·_·· ____·, '. -,,---_. '-"'-'- "_...~..._-_... _,- _. ._- .---~-- ... ------. --

\100 <5 30 1"70 4S :'0



RENISON .LIMITED 226132
GEOCHEMICAL SOIL SAMPLES

-~5 MESH FRACTION

ppm

~ e.f\ST Hee.MSklt<..\::.GRI'P.

LINE NO 3 '6DO 1'1• • • •

ION Sn As Cu Pb Zn Ni

\125 E 40 <"5 4 "Z,.o ~o 4S-

l150 IS <5 380 IS /..tJ

\115 2.0 \'2.0 so I3S 3'0
--.---_ ....- -- -

1'600 35 70 qS 7/:>- 701:>

-
· \'62.5 70 s /0' 30 70 ,

I'lSo !to <S
,

5" z.S"' ~:>

,·11.15 40 <'5 •
'30 2,S 1"30 ____~~I,

_._------ ---
. -- _._--_. - - ..-----_._- - --" . .. -- '" ----_ .•'--

Iq 00 2.0 \S '-SO 75" 5-.s- ,
;

\q '2.5 35 100 '5" ,-S 180 ·!
!

,:S-
,

\ '150 2.0 \5 30 U70

? <'5 IS 2.<4-S
il\15 15 16'5" .- ·- -- -.: 25 10 S- ly lOS

'2.0 IS' S- IS qS ,
.- .

\5 <'5 £..S'
,

2050 S- /0
,

'. ·2015 \5 50 -- 7S- I:;':S-
1,5705

-'-'-~--"---'
. ------ .. _- _.._--- --'.. - ... _-- ~_ ...._----------- •..._._._._.__._-~.-

--~-
- - --~-_._._--- ~ - I

2100 2.5 <.S 4.5 S 3;;-

2.l '2.5 <5 So 50 bO 4,00" I
,

215"'0 4-0 \00 2.~ '10 70 I
.

I
'2.\15 ,0 34-0 /.lIS 1/'5 /..too

4-0
---- _ .. -. _._--- --~------"-"-" -,",-- . - ._. . ...'.._. -- ----_. ._....•.. --_._--_._- -_.'.._...- --_. - _.~---"-_.-.

-~_ . -- --- - ----,---"-
(..:Loo 2/00 /It:) ISO

.
· 13:>

I

2.'2..2..5 35 '60 7~ 40
I/S<>

'l.2S0 2..5 '60 7S' 17S'
-' 'Sso

2'2.."15 35 2.0 0 (SOO g!7'
IUSO

•
2..~oo \0 Coo I,USO 62S '''-7;;-.S- 2.0 So 'IS" '2.flS <1S' :

..
.c...s , 5"2. 0'Z.~S'o .4-0 2.0 ",0

- j
34S

1..~1-; 2.0 ~S- 10 1.15
-,.- . -

'2.4-00 [0 ~~ S- 10 10

..~ ,-'- .. .•
I.



RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES

_ ~5 MESH FRACTION

ppm

AREA 0 G.115T I-IGGMSKIR.'f:. G;~rD_

LINE NO 34-00N• .
. • . •

LO ION Sn As Cu Pb Zn Nt

;500 G:. "2.0 ..(.'5 (,5" 10 5

'6"2.'5 40 ~!> '-S- 10 5

,&5 0 15 <5"" 10 5
t..5"

875 20 -r:.S- l..5"
15 5

-, ,
/0 15

I
100 t..s 5' S- •I

i
0 ,

92..5 ' \20 10 S- IS S"
•

5
,

'15'0
, 20 IS '3:> 5S i

I , I 5 i

,<175 <s 5 S ~s J
I -

s- o !

1000 '20 io S IS i, , ;

102..5 2.0 10 'oS S S-
o ;,

51050 IS «5 1.5 S
:1_: Z5 5 l..> /0 5"
,

1100 ..c..S- <-5 5 10 z.s !

,..:::::::;- 30 2.,0
;

t!2..S . <5 Z,S
. !- 10( {So. CDo Ql ..... z'Co 40 ·" '"

,
/llS 4-5 Lto IUS 2.5" 30

- - . ... i

\200 30 4-5 II? 0
"3.s- Z.S

I'l:z..> (00 .(5 S- ." Z.s .

4S
. ~

1'2.5'-0 \5 '2.0 z.S /0

.1275 4-0 S-
o

I '3~- ~-o ,5

13,00 5' <5 S- /0 10

\'12S \S 40 3 '2.50 . /}..o 2.40

1'3.50 (£,0 6 ,7S- /S 1(,0

1~1S S.o \0 /S IS S1.0 --

So \S' IS 's z.S"

.. , /5 LlO
t4-Z.s 1.00 5 2.0

- ../

14-50 4,0
t?00

l'Bo 4-0 £.l. (, 0

CJ2S

14-75 200 Go "fio 37,0
-_ .._- - .. ..

\Soo Pto &0 7S" z,5 "2-2.,0



RENISON LIMITED 226134
GEOCHEMICAL SOIL SAMPLES

- 85 MESH FRACTION

ppm

AIlEA E.f\S1 (-IGE-MSI"IRJ<.. G R IV,

LINE NO 31+-00 N. • • •

ION Sn As Cu Ph Zn Ni

j::. 5 G 50 <S It;:> 30 2."Z..S

IS SO 'ao 35 4 2S 85" 57:;;-

iS75 <'cO 70 ISO 4-0 ~oo

1(000 40 ,\ 0 lOS ~o 33:;;-

Ie;, "2-5 4-S 180 7'5" 25 4'0

1(;,50 4-5 90 30 Z5"
370

If:>15 80 tDo ~s ,S- 18S0. ,
,

noo to '80 40 lJO 30'> ,
12.0 30 17:> 7::,- '500 ,

1/2.5 ,
3'b

:

1150 CDo '80 be> 'Is

1175,. 4-0 -<s- IS :2.5 '3zo ,
.. .. - -_. -_ . "_._-~

I'boo £\0 35 50 '&5 Z40_5
30 <.s '2.0 30 go

1950 --is <s- l..S s:;" 'Z.tO ,

l~lS' 70 4-S 140 fOO 385

,qOD 30 \0 (;) 'is 350
!

30 .
i q '2-5 Go '3>0 120 {,o

"30'> ~

1950 So 25 3s 2:>- II.:T

rCjlS 10 '3S 456
,

1.5 40
-

looo 380 30 30 {..s 0 2.10

202.5 Lto IS 45 SS "260

2050 '30 5 so ~o 17011..-

2015' 5 <5 so- 2S
'3tl 0

.. - I·
_.. ---

'lICO 2.0 <5 10 '30 IbO

•.. ,
~

- . ./

,

•



RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES

, I

I I

I I

I I
I I

- '65 MESH FRACTION
ppm

AREA E:.I'ST HreMSklf2..1c:. aRID.

LINE NO '3000N• • . •

LO ION Sn As Cu Pb Zn Ni

50 G 50 =:; 2..:> 10 :s-

52'S 30 <5' 10 /0 10

5So 4-0 t(..~ 5" S- 10

S,S 2.0 ...,;:~ S" S IS

G60 \'2..0 10
.

/0S· 40

G'2.S 12.0 5 '1.0 /0
bS"

<D,SO IS <5 5' !r 00 ;.

, ,
IS !

675 So <5 /0 5.
0

'30 0,
.0 0

i
700 /0 IS 1St:) 2..0 I~S ' . 0

•,
/2'5 2.4-0 110 '15 /S 105

0 ,

7Sb ,0 4-S roo ~S 5 Is-
o

1"75 70 20 tIS /0 bO

~ 4-0 s- IS 'S 55'
2' - .ool~o 70 i •

,'2.~ • 'irS 10 :t3S
...-, ,

;
\'20 'SS''85"0 (,() 2.0 1..50 ;-

"6,15 24-0 3S' £1.0 2.0 I~O,
~oo, "2..00 roo 5S 20 2..70 .;, .

"I '.

"

9'ZS 34-0 4S 2.(10 b O 140 j.
950 1'20 , ,,0 'so IS' 55 I

• 0

I I :

91S' '2..'2;0 \ '2. <) 30 20 80..
LOOQ \00 <Do 55 IS tJ.S" i" . , .
•
IO'2.~ 12.0 50 5S 1.5. ~ 170

joSo I~o 70 '100 " :lS- ISS

1015 300 IS- ·125 30 '10
,

1100 2,80 35 qo 5S" 1<>:;-

~S 20 '2.S 11:1 5' Z()

",

F\So 2.5 ICOo qs ~o 8s
- ..-/

H1S H\SSING

12.00 2.0 '60 60 25 uS- 0



RENISON LIMITED 226136
GEOCHEMICAL SOIL SAMPLES

AREA' eAST HeC:S1SkIR\,- ~R"1>.

LINE NO. 3000N
-85 MESH FRACTIO

.2..:.J? • I

OCATION Sn As Cu Pb Zn Ni

2.5

10

2a

to

1'5" 80

70

I

.

IS

Z5

55

70

75

.,0

40

'30

45

25

"10

310

1'10

IS

IS

20

125

150'

20

:1..0

5£·

10

5

/5

70

15"'

(0

2.0

I !SO

100

140

220

'IS

1.05

I -

45

35

So

5

\00

5

25

S

13.0 •

180

. /(00 .

Coo

~Sa

IS

5'

<s
L..~

<::~

<S-

io

5

4-0

120

IS

to

4-0

4-5

1'2.0

2a

Coa

Iwo

2.<;'0

80
qo

~a

"4-0

35

10

~5

'. i"15o

.- \/00

1125

\115'

•
, ; 14-25

,

i:
I . (SIS
I ..
j. I~oo

I; IG, zg
Iii
~,

d32S
t,

o

'I :150
~'

1.:1'3>15
, :14-00

I '14-50,
,.14-75 ,"
I .
( , tSec

;1152-5
I

ISSO

I 'boo

-1~25! liso
; 1'615

1 \q00

/0

\0

50

<5
\0

--- Co

5

<5
la'

ID

,0

40

,"10

2.0

so

30

.



RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES

~ EAS.T I-/G.C-HS"'RI<. GfRl'D.
LINE NO. 2G...,oN.

22 G13 ~' '

- ~S. MESH FRACTION I

• I S"2-~'

5:; G •

.19°0
lo?::.~

(oSo

lOtS

If 0 0

Sn

20

120

/20

120

20

2.0

40

2.:J

3S""

.17°

170

3S

12-0

160

1:2 O.

/60·

/4-0

120

7 0

5"..0
flO

90.

7 0

If)

30

30

As

10

-:<.5"

/0

S­

15

5

5

.c5"

s­
10

10

<.5"

Cu

::2..0

/0

15"

10

10 '

30

S

<.S

5

10.

5

/0
.0

:2.0

I~

S

.r
~

5"

5"

5"

3S"

30

S­

1'0
/0

5""

/0

S

/

Pb

20

10
S-

/30

35"
30

IS"

45"".

2.5"

/2. S

4~

20

~O

5"0

>
IG.

S­

S-

~

S­

s-.

..As

S'

/0

/0

/0

/0 ,

Zn

10.

/0

/0

to

/0

10

/0

/0

/S

20

I~

IS"

30.

I~

4-0.
'" -b~_

10

60
35"
5"

IS­

s­
5"

10

/0

lOS-

7S"
5'0.

Ni

• I

;

j''! ':, .



RENISON LIMITED
226138

GEOCHEMICAL SOIL SAMPLES

I I

I '

I I
I •
I I
I I

i I

I I

ppm

- 8£. MESH FRACTIONAREA GoA SoT H e.E:.M$I<lfZ'~ GR 11).

LINE NO 2(000 '-l• I . • . •.

ION Sn As Cu Pb Zn Ni

\I1..~-C. I~ ~ S- S- 35.

It$' 0 2S" <S" IS- :zo 4-s-.
1t'" ~~ 14-0 <S" 10 10 zS"

11.00 I~ <S- ID :z.S- S-s-
,122$" 30 10 '12.0 IS" 8"S"
·, 6:;-I '2. ':> 0 20 «-5" IS" 5"$'

, I '2..,5' 5"0 10 4-S" 5"0 60.
I

, Is 00 I~ 5" 9"0 45> 4-0-0.,,
I 111...5' 10 S- 10 IS- 35'".

13'::'0 IS" ICO 10 ~o· 7s-"
131~~ " ' 20 5"0 7S- :zs- :zzo

lio :z.S" 'iJ5" IS- lOS- ~.>o

· I .... s-
0

2> 4-S- /0 frO I/o
I

14-:5'0
.'

0
0 ~O 3S- IS- 5""0 330.

,

14-75' <-S <.s-.. IS 190 8'20
0

I~~oo <S'i 10 20 I I 0 7S-
I

.
IS '2.~~ ; 10 10. S- 2.0 4-5" ,.

I
I

I S"SO i 10 «:.S- 2.S- "3S" 30 -
:

· 1~1 S- f 1!5" 2S""
., «-S- /0 IS

- I" 00 20 <S- IS" Z~ 4- 0
I

1&2.5' 10 "'-> S- 30 4S

/Co )0
,

1-0 S- " /10 '30. <S- .
I

l("l;:'~
,

I D.
,

«-[i" 10 2S" 30,
, .

1700 20 S- S- 15' 2S"

I'S :2S- <S S- IS- 20
, ,

17J~o 3S". <.5" 10 ..zS- 3S

177j~ 4-0 S- /5" 2S 3S

18'0 0 zo <.~ 10. IS" ::z. 5.

1 'l. 2.j~ 35"" 10 '35'" 70 /5"0

12550 5" 5". 3S- 4-0 /zS.



UNISON LIMITED 226139

GEOCHEMICAL SOIL SAMPLES

! I

II
II
I !

• I

• I

, I

i I

I I

I I
I I

i i

: :

· ,

I I· .

· ,

· ,· ,

•

- %5. MESH FRACTIONm! t:: f\ST H ~c: \'1 S Kt R.t<. C; R. 1J) .

LINE NO 2<0 oN• 0 p.p.m
-

L TION Sn ·As· Cu Pb Zn Ni

\?>lS G /S" ..:..s- fO 7S- 6S

1'100 'SO fO 3'> Is-O 275"

tCf ~)' IS- ~5" 30. 55 6'0

Iq $'0 35' /s- 1° 60 50
,

1'115 IS- S'. $5 2S'" 30 ,

LOOO S- /0 5".5'" .(-S" 4-S"
,

202.)' 7°· <S- .2.0 30 4-0

2050 L 5". to 25'" .2.0 [10

2 c 7S 10
:

20 <5 20 20 ,

'2..1 oDD, • j 5'. I S- S- /0 IS.
,

~.
,

---",-
-

-
i

;,,
I

,
,

.,
.: .

. I

..
- /

,

•..
~

.
,

- .-- /

:
,



RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES

ppm

- 85'. MESH FRACTION!!!! t:=A'S.T 1-le€MSklR.\<. G~ I'D.
LINE NO '2'20 N• Q . • • •

ION Sn As Cu Pb Zn Ni

300 G. 60 <!!.s- s- ~ /0

12 :) 4-> .s- 5" S- 10

3$0 <S- ....s- <'S 35 /0

1'5 14-() ~S- 10 S- 10
~

4-00 /5'D 10 <S <.5 /0

4-1.5 ISO :;- <S" <S /0

4-5"0 , l7'O ".s- 2S" <S- 10

4-'( S Ifill) "S- 10 .cS'" 10

5 0 0 34-0 :2.0 IS 20 3S'

S2.S' 14-0 /0 10 IS -::z.S"

~~-o . 21-0 "s- /0 S- 10

£, 5' 2..6-0 4 0 .90 /S 2. SS-

• /~ 4-0 2.'10 2.0 flS"

4>'2..5 l<ito t70 /2.0 tS" ::Zo

'50
.

7° IS- 'is- /0 7S"
-

b7 .:,- 30 I~ :2.0 /0 /e-o

100 ZeD 30 bS- IS" lev

72.S / f 0 10 4-0 /0 5"'0.

750 '1 0 I:> 10 /0 :<'0.

775 'to /0 /0 IS- 3S

~oo 160 /0 /0 /0 /S"

~1..)' I e-o /0
~ ~ ..pc, j'BA. M L [,

10 IS- l/-Z..-E

11 ~-o '·'60 "<s- IS' /0 2..0

87S 4--::'0 <s- . :2.0 s- IS'

:M; 3:.20 /0 5 S- zo

22..0 10 10 S- IS, ,

CfSo 14-0 S- 10 . ./ /0 10

<reS 14-°. /;ZO. '7 00 8!> 1750 ,

1000 4-C;- IS- 10 /0 IS"

..' .
10 1..) 'S- 10 13S 110 S'S"

10So 2s- ,o. S- /5" so.



RENISON LIMITED

, ,.•. ~,

GEOCHEMICAL SOIL SAMPLES

- '85'. MESH FRACTIONAREA GA5T HE.E:MSI<I RK GRID.
LINE NO '2.2 DoN• p.p.m •.

ION Sn As Cu . Pb Zn Ni
-

10"1513 2S" It? ~ 10 .zs
I \ ~o 60 2,0 I/?"O IS- S-S-

1\ L 5' '4-0 46" 30 /~S- 4-7S-

( \ ~o 2.~ 3° :2..eo IS- 'ls-

11'1S- zS" I~ 40 /0 25

\'2.00 /5 zo 4-0 10 4-0

: 11 ~S' 30 ':<"0 :29.s- IS- 9S-

12..5'0 /60 /0 IS- '.s- /0.. . -
127 )- 3D 1° t:S"0 4-0 S;-O ,

•
\ 100 7 0 4-S" 2. e-o 2.S 335,.

3511,-) 30 40 lS- I I 5""

yo ;20 ,s- 40 /S" go

I. IS 35" /s 5" 10 ;20 ,
"

l4-o~, 2.S" 5 5"5 IS- 90 •"

14-,,-) 40 10
- 10 s-s 3.5

llf..)~o /0- ,7"S" 2.S""
I

7 0 :2.i? , ,

lla-l s 7:> 20 (35 30 4S· , •
!

I

I ~-oo
,

t1S /0 IS- 6S 35 . •
~ f

151.)' 6:> /0.
f

::z.o 75" :2..0

( ,5S"o ?S-i <5" ~ to 2.'> .¢-5
~-- I

157)' .s-S- IS. 35 2.90 1900

1(" 00 25 20 7S" / 5"0 /IS"

((.,2.)' 4-0 3b I 10 30 60 ,

130 ,.

'''SD 4-S: s-. ~ 35"" :ZOo

tlJ- .2.0 25" /00 30 25 •
'.

,

l700 '3S- /5" :2. s-5"" . ---$""O 5"5"

17 l ),- ~5"" 30 /0 S- 35 4-S"

1"75"0 4-~ ,S- /60 25 5""0

1]75" ro t$" 2.30 4-5"" :ZS

I ~oo 60 <.S" '9 O. 7 S :Z5 .-



RENISON LIMITED
'. :.'.,:::.;~;

GEOCHEMICAL SOIL SAMPLES

ppm. I

- ?s ~~ MESH FRACTION!!!! GAs. l"ieC!~.sI<cRK o-R 0
LINE NO '2. '200 \• '" • •

t TION Sn As Cu Pb Zn Nt

\ 'b is ~ 4~- <5"'. 5"S" 7~ 5"0.(..::

I%So ~O <S- /6S- 7';- 4-S-.

IBIS 50 ~S- GS- 30 25.

\ cor 00 :>0 ~5"'.. I'> 40 IS"..

,•

..
. -'"

.'

.
-

"

.

. /

• .

..
",

,

.../



RENISON LIMITED 2261 113

GEOCHEMICAL SOIL SAMPLES

ppm

- 8~- MESH FRACTION

10 10

AREA GA SI rl £.c:o.M S 1< I R.K, G;~ (D.

LINE NO. \~ooN • • •

LO ION Sn As' Cu Pb Zn Ni

27 ::,-13. 2.~ S- IQ ::20 ~f)

]00 '2.0 S- t;- /0 :<0

'2> <..s- :z.o -<~ 1.0. 3S-: :zS-,
s :>~::> 20 30 ~<n) }1> 5"0

.
115 S-D <~ '30 :z.S- /20

4-00 S-o IS- 4-5'"". 15" 40,

4-25' :2.170 zo 10 Zo 4-0

4<:>-0 380 <.S- 10 IS- 2.S-
.

Ltl )- 160 <5" 5"_ /S" 3S-

s~oo ,z-zo '20 20 /0 S-5:"

5,-::,- .. 60 /s- gs- Is- fS"

:;-~·o /30 IS- 4-0_ IS- 3S-

~S /i"O ;ZS- 7S- Zo 3S:
000 Ito .zs- 15"· zo 60.
10 '2..:::,' ,

2S"' :2.0 lotfS- /0_ 12 S"

C-;'~D go ,s-. 30. :? 30

07S !So :z.o ;zo 10 ~~,

10 /10 •
700 . .{-c ~S- 4° •

,

72~- 30 te-o to 10 15", ,

7~o ISO ~S- /0, $", ::zS-

'7? ~- 20 ,2S" 4-S" S- go ,

'600 300 <S S- S- IS
/

8'2S 7/.-0 .... .s- /0 S- I~

&';0 :<0 5 '3 s"", 10 120

.- :2.~ S- IS- 10 7 0 .
;

chJO 30 -<.S- 0 10 10 15"
9 '2..)~ / S-. IS- Ir~ . '10 7s-.
'lSo z::zo S- 10 S- 20

<!PS 2S -<-5 /5'", IS- Iz.o

[000 30 <f) 70 10 2ST

I O'2...:l- 30 -<-S- 9's-



RENISON LIMITED 2261 t14

GEOCHEMICAL SOIL SAMPLES

ppm

-8~~ MESH FRACTION

6(030/0\ 17.)

AREA G-f\ST Ii Gc t:1 S I<. U~,.I< ~R.(i) .

LINE NO \'gooN• • • •

1. ION Sn As Cu Pb Zn. Ni

\o~~ eo. leo ~ /0 10 7°

\Of 5 zzo c:::.S- 20
tJ- 3.S"

110 0 130 c:..s- /S- S" 40

tl '2. S' :z.s ..:.S- ~s- /0 40

II S"O ~S- S- Is- .20 30

117S" ~o <S- I~ to 50

12..00 :z.S" S- 3s-" ZS- 4~

\<-,-5 20 -<s-. 10 /S" 3S-

1"2.50 3S- .... S- 30 ZS- 4r
11.(S' IS" .2.S" 19° s-~ 4-S""

,•
Isoo 7 S <~ IS S- :lS"

I"" <.s ..:.$"" lOS". 1-5" 30

Is5'"o ~o <~ 30 /0 ':<'0.
, / . I

D7S bO S" 3S" /0 2.-$""
I

. .
14-00 25" IS-

- 4s- 20 25, I

Itt'2S 4-S" 5' ri"o S"~ 4-0
,

bO
, I

14~o 60 s- s-s- .zs- , I
. I, \

14-75 :<'0 ~o S~. 4-S- 40 ;
. , . , I

IS Ou So 4-0 4° 14-0. '5"0
.
l~h.. s ' 2.0 4- 5"'. 4-0 IIS '1 0

I.

155::;) 30 10 :2 o. zs-. gs-
, .

.
I '5(.)~ 3S" ~S- .<.S 3~ 7°,

,.
14000 I~. IS- 5'S 3.5"'

4°.

• 5 :;Zo :<'0 erE:"· 30 4-S- I

Ie,,::>-o 3.~ I· /0 . 40 3S" 7S'
I Co? )' '20 5"' 4-0 ,j3$"' 85"

1700 4-0 <:.S;- IS- 3S" flo

172.S' 30. 2.0 bs- 4-5"'" 7~
,

I "7 ~-o 2~ ::<0 75" +:> 60

- .



RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES

ppm

MESH FRACTIONE A-'::.,.. 11 Ge.l"t s.l<.lIU<.

lgoo ('I
AREA

LINE NO . . . •

ION Sn As Cu Pb Zn Nt· -

l'bOo G /S- IS 40 :zS" :70

\f;'25' "25'" IS- b"S"' 30 70
\ ~~-o /-S- 10 1° zS- /9-0'

I~n 5 ;Z5" S- '1i.~ sS- II S-

I ~ 00 7S- -
IS" IS. 30 75"

"
..

• .-
--

'.

-

I .
-

- /

• .

.. --.
- ._-,

.

,



, ,.

UNISON LIMITED
.- . .

":.-;:-'

2261-116
GEOCHEMICAL SOIL SAMPLES

ppm

- %S" MESH FRACTION

602030

AREA Go A""T HE.c.M 5.\< tR.\<· ~R. I"D,

LINE NO \ l+ OQ N• • • •

- - ION Sn As Cu Pb Zn N1
--

0 G 40 <~ 5'" tr 1"5"
.

10"lS"' /~o /0 S- 5"

~-o /60 15" os- :r S-

{s- 2. to - 5" s- IS'S

100 60 5" s: S- s-.

s- o
,

60 S- 10\2.)- . 5""

ISo 4- 0 10 S- <s- If>

t '1~- 4-0 <:.~
10 . <-s- IS"

LOD 2;;- 1"0 IS 6~
0

<S"

"2. '2 J' 4-0 <S- ID S- I~
,

,..
I~ "'S 10 /0 - -2 i"'D . I!'.>.- /02..0 S-

,
I~ IS- 20

3.00 14-0 S- ID IS- I~
.---

'~2. f ; 14-° <5" S- /0 10
--

'3 :;'0 . 2.~O .-:. S'.- is 25 2.0
.

IS-3"75 40, .zo 20 IS"

4-00 60 .> 35" 3D 20

42- z() <S '3S"" 2S- IS".':>
,

,

~s-~ 60 <5:' .30.· 2~ 30,

·:4-7 s •
30 10 IS' 10 ZO

500 SO 30 80 20 20 ..
'"

52...)~ '3D I4-S '" zo ZS-2.~

b'5o 30 -So 30 IS- 20.J- 10 7° /3S"' 30 .z-o

"00 7° <s- o IS" /0 /0-, , ,

&,2. - I(JO > /S" -' 10 S-. So. . ../

~ili :zoo, <S- IS- ID S-

Co '1~- fo 10 3S- zs- ZS-

7 0 0 - IS-Bo qo I eO 2.:1

.-



I . I

:0' ..~' .,",. , .• ",

UNISON LIMITED

.,

GEOCHEMICAL SOIL SAMPLES

p. p m. I

- ~S- MESH FRACTION

q/6"2.05"'.

AREA G:AST 1-+6GMSK,{<J< C;RID~

LINE NO I 4-00 M• . •.. ..
ION Sn As Cu Pb Zn Ni

lS-o G '>0 30 35 :<0 A!::>

17 J~ flo ·2"·· 40
.

.2.0 110

'300 4-0 1o IS- 10 30

'6 2.. S- 5'0 ,#0 I>· I~ 3S-

%S;-c 60 tF 30 S-S- 6S-
.

'67 )- 4-0 1O 20 30 30

'1 00 40 IF zo 4-0 ~o

<t.~ S' 2. O. 10 2.S- ~cr "3S"
.

<tso <S" 20 zS" zs- <!-o
.

(ns s- 10 IS- 2.S-
,

I
~S-

1000
,.

/S" /S' 4-S- 30 .4S-

i.S' fo I~ 4 0 :<.> 4-S-
.

1050 /0 IS" 3D zo 30
,
·: . .- .

lOtS , 4-0 5 ::w 10 /0
-, -

11.00 60 <S- 3:> 4-0 z..s-
• I

. ,

\ 1tL-:>- 40. 10 1> 30 'SO i
: I

I t~-o /S'
I •

.4-> 7° sO 5""0
, ;

ll~ ':>" 4-.>:. j i
40. '30 4-s- ps- I

t •
. , •
POD f!>0 :zo 7° ~s-: !To

..

Ii21- IS"
f '. _ 'i I2.0 7 0 ~o 7>

I"L:)O 3S- 5"0 Zeo -zS- s-~o
.'

p.?S
.'

2.> to /1>'0 -' so •
'9° ·,

noo 2~ ./ S- . lOS- f!>S- 7S-
j

·'.s 3.>. 2S- !>s- 35"" 4S-:
;

{~5o <~ <5"" ~D 20 / OS-.
, ·, -niS . 4-0 5"""' 30 . <-.z.. S"' 90 ;

. -'

( 't- t:l 0 2.~ Z(;) 35" 30 J60

14-'l..S' . 5'0. -<5" 7° 3'> 20S-

14 $'0 3.S- /~

I 3S- 36 /zs-
- < I s-



II

~ .. , ./ RENISON LIMITED
.'", ~

''''',.

CEO CHEMICAL SOIL SAMPLES

- 85'. MESH FRACTIONAREA C; i\ s.t 1i£C'.MS\<'\R \<. . G; (~:\j).

LINE NO \ 4-001'1• . p.p ..... '

,

0 ION Sn As Cu Ph Zn Ni

I'S"OO G 40 +0 4-0 ~tS' 60

\C:;'1..~ 4-0 10 ,2S""' 7S".
.

:2.0

\ 5::'-0 3:>. .{..S""' /0 :86i5 10 .

\ 5'1 5' 60 30 so 3t7 140

'1(,;00 5"'D to ;3s- 20 rs-
.' ts- 1.s-(c; 2)~ · 6~.4-0 2.0,

to,rG:lso :ss- 30 1..S-. 4S-: I

·jGl )~ 4-S- t~ J:z. S- s-S" 60..,
to 9°· '30 ts-o ,

\ 700 5"0
.

\'7 '2S .20 /0 60 20 rs-, ,

17'5'0,1 1-> 30. 5"0, ::u;- go .
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RENISON LIMITED

GEOCHEMICAL SOIL SAMPLES
.. " ..

ppm

- 8"5'. MESH FRACTION!!!! GAS:f HGGMSKIRl<.. E;RI1).

LINE NO \ '2. 0 0 I'\.• • • • •

0 ION Sn As Cu Pb Zn Ni I
0 G 6".0 2s- 95"· IS- 4-0
'1s- 80 20 "'3 .£"" zo 4-0

~-o 6'0 S- :?.S' IS- z..S-

75'" .Zf? ~S- S-. IS. 2~

\00 .:<.:;- /0 1~ zo .2..~

4-0 /0
.

/0 10 I~1'- - .
· ), . ,:- - :

ISo 2.0 10 IS" ;2..5-
•

'1 )- 3';- 5"" Z~ / ~.. 2S-
,

200 25'" .... S"" S- ID ,0 .
2. '2 S" 2..:::- 10 ~o 4S 7° •,

"2 )'0 ,. 4(7-0 <s- Is 2.0 6s- .
•

~- 3(J"O 10 (0 IS- 30 •
3100. 30 10 2~ IS"' 30 i·I . 30 I ()§" S-o !S'2..S' . 4-0 25"'"

1S::> --" 5"0 2.~ So .2.5" 12~-

:h~- 6o
I

? <. >. 10 'S-
I· .

. t i

40 0'
:3~ ':> S'o 30 7~ j I.C/ 5) (<:5""). (2.0) (3S) (o» . ,

•!f- - /; Ie? j •'2). ,S" IS $"S" !
I I !

4)"-0 5""0 zo It> IS- 5'"S- • ·
·

~{~-
.

<S" ,0;- 20 :ZS- 50
,

I ." I
. -

,~ ;:

'iDo <5' I~ z~ 2.5' 30

~'2..5' ~ ,s- 35"
,

:':<'0 / .20
" .- ·

.{;,:;;D 4° ~o 4-~ 35"" 5""0 i

S7S" 30. -4> (0 3S: 5""0 ..,
7° 10 /0 .2S- 35'" I. •

G>..:1-s 50 --=~
. 21S- 45"" :)'5'""

•. , ,
. . -:.-, '5"' .260 •';$"'.:> <S- 4-7 0 •

'30

(,,75" 4-'S'", 60 '30 30 50S-

7100 /6-0 <-S- [0 /0 ::<.'5>

77..),- IfO <::: 5>. 25" 20 20
,
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GEOCHEMICAL SOIL SAMPLES
. : ~':;'

II II m

MESH FRACTIONGAS, lie'::'l'-tS!<liZK

i 2.-001'1

AREA

LINE NO • • • •

..0 ION Sn As eu Pb Zn N1

'$'00 N IS- < ~ II s: 4-0 ~S-

1~'2.~- 30 , 010 4-S" ZS- 30·.;; .'.
I') :;'-0 30 <~ 60 40 60

- IS- 30' 2!>" s-~IS-,S' <s-

f(,00 .20 -<S" ·~o :ZS- 1-S"
.'

1& 1)' /0 :,,5" Go ZS'" 5"0

1(0)0 fo <S- 70 3S" S-o'
.,.

lG>i S 20 0 <5"": 7° 3.> ~O ..
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CEOCHEMICAL SOIL SAMPLES

P.P m•

- '8,s. ~SH Fc..::;R=A.=..CT;:.;I:..:;:O..::;,N

I EH:>zs9

GAS.'1 \-tG,zMS,\<:..tR\< GRf'D.

\oOOM

AREA--
LINE NO. • . •

O.ON Sn As Cu Ph Zn Ni

';ocG 20 S-- 4-0 /S- :2.0.
S" 1. ')- S- ID 3S" IS- IS"

';~-Q 90 5" 20 IS- 10

~15 30 <:.-:;- :2.0 10 ,0
-

~oo 5"0 :z.S" 6'5"' 20 2.S-.
0'2.')

.
/S-4-S <.S- 20 10

0~- ;;) . IS- :l.-O80. 10 20
&(7)- <.S .:.~ 3S"' 2~ IS"

0

700 ::ZO <.S S- /0 IS .

T'L5 4-.'7 .... S- S- 10 . ZS- ,

lSQ IS- S- IS" IS 20
I' ,

775- 10 S S- IS IS"

~b 25' S- 2cq IS 21-S'"
I

~(.S' 3D 10 /0 10 IS"
_.-. :

&')-Q
..

IS S-5"'0 S- 5',

8:7 .. -,
IS" S- 160.:2.0 - IS. ?

•
,
·cr oo ,20 lS- 10. IS 17 0 J.. !

1: '2 j~
•

4-S" IS -/0 IS- 75"
, •

I
•'i j-O 3D /0 60 /s- 5'0 !

'1V- :35 S- II (!) 4-S tD!>
!

fOOD 4-0 .<:...S- :30 2.0
. ::z.s- ·

1.0 '2.)' ""'-5"
I

20 7 0 J5'" 4-S- ,
/0,)0 30 <.$'". ~o /S 3£>- ....

I <?7 ~- 2.;5" «-S' 7°
/

:2..0 1(0
,

,/ ,
II 00 IS- 1'5'0 4-0 20 3S""' •·

;~
35' S- 4-S- IS" 6S
I>. <.S'" 35 25" /35

~

\1-7S' 4D <S- o 30 40 90
;

, , .. 30 1-5' loS"
-' :

t<.oo - --20 35 i

p. '2.)' 4-5 ~. 9S J!7 . 9S
11.:'-0 35" :2.0 7 0 ~o leo
(l.l ~- '1 0 So 110 30 /(0

no o .zs- S- O
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GEOCHEMICAL SOIL SAMPLES

ppm

- 8S MESH FRACTION

4'2.00

AREA Ef\ST HEEM~klRK C;R'"D.

LINE NO Bfl5GL1NG. (2.1' G)• .- - 00 • • •--

0 ATION Sn As . Cu Pb Zn Ni

N <S <5 10 30 ''3.0

4So to " " 20 40

34"15 20 .. 2.0 30 4-5'0

3500 <5 10 70 " 1\0

3525 . \0 50 2_0 II 80 ~,,
....,.- ..- I

7..0 90 So /0 80
,

.:>.::>~o

575 ;
,

30 '60 140 (00 f"0 •,
l

00 : 30 90 '2..S"o· I~o 2.?:.0 !,
25 30 &0 ;

((,25; -'0 S"o !
I

So \0 14-0
,

5"80 3eS (;2.0

1$ ,. 20 100 275 120 /35
,

-'00 25 Iso 200 7S" 12.0 ,

• ,
'3>5 120 105 /10 140

,

I --;(5 IIto 125
I

150 2/0 34-50 .. ,
i - ,

:l7S
.

15. 2.4-0 - 115 go 2550 ,

Sc.2JL 31500 4sl 5h."J-..
,

'tJtjo - - - -. ,

'62~- <5 .(5 <5 <S IS- . - .

- --, ,
3850 10 <5 /0 IS- f-' .• I.. ,

"S"1S' .(5 - I
" <5 35 /0

_" "1
; .-' I.

'1Qoo I, " ""'S 5 20 ...

3Q2S'. " " 5" I . -.. I<5 /5'"

qSo " " <5 ~ /0 -
- -'

enS " " <5 S- 10

4000 " I, <s s- /0

J~~
.. " <5 <S IS ,

, ,.. ,
" <:s 5 20

4015 \0
--~

" 5' /0 2..S" I·

4100 <5 " s- /S" 350 , ,

1..\ \ 'l. 5 5 " 3S 2..5 SOD

41$0 20 II S-S S-o 9 50

4- \15 4-5 /5 IS 3S 2BS
C' .. -

3

3

'3
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GEOCHEMICAL SOIL SAMPLES

MESH FRACTION-'85AREA GI\ST Hcx.MSI<IR\::'

LINE NO f?,A3t:.LING (2• - - 100 p. p. m•. , .
L :rION Sn As Cu Pb Zn Ni

42'25 N \00 cPo /30 ::>0 10 so

4'2.50 100 So 2.BO 5'0 5'5"0

it 2:15 so 50 1/5 4-0 7 20,

4:'00 '60 30 77 2.0 140

4.'3.'2S 4-£ 40 If?JP 2..5 300

4- '380 1<00 roo 300 bO /O$'

437'5 20 '20 85 75 40. 35
;

, 4-4-00 20 30 /40 30 ,

44-25 IS "2.0 B6 30 20
!

4450 4-5
' ..(s S" <5 /0 :

5 35"
!

1+475 10 14-5" /0,
Is 354500 io 460 to

~~
15 <.s <s <S /0

39 .. <S <5 /0

4S1~- , 2.0 ~ <5 <:'S 2.0
,

::; <2.JC. 4.(. 0 rJ <;;,~,4(j,oo - ~' -
4(02.S' '30 25 25 35 9bO

4(,,;;-0 \0 <S' 2.35 30 40

4015 '30 (,,0 45' 20 4-0

~'1bO 2.'2.0 'Bo lOS"' S5 IZ5

412.£ 4-2-0 15 bO 55. /00
-
4150 (000 30 75" 3S /2.5

4-115 \00 . So :20 (0 4°
/

/5 2.04800 2.0 IS <.~

4 '6'2S IS <5 ' <. S- IS 30

.0 '20 1\ 5" :2.S 25,

, S- ID u .s- fO /0
, ,

4900 10 'I . <5" _-""" 5 /0-

4(1.2'; 20 0, -<5' /10 10

4Q5o <5 II <S' 4-5' /0

l+qYIfi 1\ , 1 <.5" 5"' S.

1:.;00 0 'k" Soc pN ~kJ- -. - -
I
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22615fi

This report ""as undGI't~kGn in connection. with So
gener=l investigation or the iron ore recource~ of
Australia u~der the direction of Dr. V~G. rroolno~Zh.

COI.~~on~ealth Geo2oeical Adviser. After pI'elisij4:~Y

inspections the latter reco~:~ended thnt a s~vaJ of
certain of the Coms~ock deposits be ~adc in conju~otion

with a sa~pli~.g c~paign or accessible under-g~o~nd

workir~s. ~o this end three caved aditz· ~ere r~­

conditioned, thlile t~o others ~crc found to be £uffic­
.1entlYopen for exanination ~~d s~~pling pUr?0388. A
theodolite survey of the moet promising bodiGS r.ns

.then csrried out. Other iron lenses iu~sdiately U3St
of the area ex~~ined wc~e not included in thG S~'V0Y

as these uere considered, after inspection, to be
unimportant.

•1

•

•
I

I

The accompcnying topographical and geological plan
defines the outcrcppi~~ i~cn zones, snd shc~s the wine
wor1t1113s in correct relation' to boundc.l"ies of r.!i~~e:-t:l

lcsscs. Eight planE of the underground ~orks (13 edits)
are also included. These indicate -: the roc::s and i:;,"on
lenses e~counte~z~ in d~iYi~g ~~~, in t~e five ~ccc3zi~~

adits, the position, uieth and numbers of samples tn~G~.

infor~~tion concerning the inaccessible ~dits uas
. obtained from rali:-;."'ole !:liners rrho r;e:re e~gcZed. iu
drivir~ these ~orks, and froo previous G201ogic~1

, 'Survey puJ:U.ic"diions.

Sampling usa carried out by Mr. T.D. Hughes of t~e

,Geological Sur.ve~ Staff, ~ho also assisted in the surve~~

,.
I
I.

! !

! I

I I

•

j .LOCATIO'T
A- . .. ~I,."" •A!ID· AGe .~)s.

,

It'
j
j

The assaying of samples ';.'3S undertaken by the s tc.ft
of the Government Chemist ana Assayer.

Comstock To"nship Reserve is situated three mtles
west-south-"es't of Zeehan rail~ay station and the

"iron deposit~ are located 1* miles iurtb~r ~zst on
mineral leases 59ll/33 to 65~/38 in the name ot G.
Ho\'!ard.

Zeehan, the ne~rest settle~ent, is cor~eoted ~1th

the Port of Eurnie, on thG North ~ast Coast, by ==.u
Bay IJailv:ray, in a distance oi~ 88 miles. A Govern.::znt
rail~ay line also conncctes Z3ehan uith Str~har., O~

the ~e~t Ooast, at lla~~uar1e Eal~bourJ in a d1stnnce or
29 miles.

Access to the 1~oll dapooits is gni:-.cd b:;r ..-:..y OJt:
~i1r:n;:\~\ •. ~,,'\.~.l Hat·oo)\"ll" '~;,'Ju~1 i\:n~ toul" !~ltld~ to t.:\~

ar\.'n;:; l\\~ \)~ 0".i~:lt01.1~ t:i.":~;nl\n-0", ~rh~. J.:-"\!~ t~l· it' i \~ t 1,.\\"{;""'\")

for ho1I' a mile ucotc~'ly to tho terminus ana t:1C;lGC
along the :\ynsncs tram ~inc fo~ 1* ~lles C~ f~r en
Kynonce Pros,cct1~ Syndicnte's ~iner31 section (661/~).
From the latte~, foot trcck~ deviate north-~estc~17

and south-westerly to the ~everal iron deposits.
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Report on the Iron and Zlnc­
lead Ore Deposits of the Com­
stock District, 1903.

The Ore-Boaies of the Zeehan
field. (Geo. Survey Bulletin
No.8), 1910.

The South Heemskirk Tin Field
(g20.Survey Bulletin No. 21),
1916.

(1) G.A. Waller:

(3) L.L. Uaterhouse:

Several official reports have been published in the
past in which reference is made to portions of the
Comstock irQ~ deposits. The.list includes the folbwings-

The area is represented by 10\7 wooded hills and ridges
rising to nearly 1,000 feet above sea level and 150 f'eet
above narrow button grass plains to the west. On west
'side of the latter foot-hills merge into Mt. Agnew, the
south-eastern peak of Eeemskirk Range, which attains a
height of 2,800 feet above sea level.

Drainage is effected by means of two systems. The
watero of no~thc~n part vf the arc& flow north by way
of head tributaries of Pine Creek to join Pieman Riv~r,

while the southern portion is drained by KYnance Creek
,,' ,f~orT1lJ8 southerly to Little ilenty Ri'liel".' ,

The Heemskirk Range to the west of the area consist of
a granite batholith of Devonian age. The granite
intruders quartzites and slates of Ca~bro-Ordovician

age uhich arc on contact on the ~ower eastern slopes
of Mt. Agnew and extend easterly into the principal
locality concerned in this report. Pringing the granite
Within ha~f a mile of contact, dykes of Devonian serpen­
tine intrude the Cfu~bro-Ordoviciansedimentary rocks.
~om evidence obtained in various parts of the state
it is generally conceded that the acid and ultra-badic
igneous rocks were drived by a process of differontiaticn
from the, one parent magma. The acid rocks, ho~ever,

ascended at a slightly later period than the consolidation
of the ultra-basic type.

A feature of the sprpentine dykes in some ~ocalities

is the distribution of masses of lime silicate hcrnctone
,or massive diopisde, along the contact of serpentine
with the intruded sedimentary rock. T~e hornstone is
dense in form and consists almost entirely of silicates

, of lime and magnesia with small amounts of alumina and
iron. Crystalline dolom1t~ and diopzide are also prese~t
in smaller quantities. Other a6sociat~d minerals consist
of phlogophite (mica), talc calcite, quartz, garnet,
epidote, vCBUvianiG:i3, serpentine etc.

This phenomenon is apparently due to the effects of
contact met~~orphism and the alteration has taken placo
in the outer part of the dyke rocks rather than in t~h

adjacent slates and quartZites. The contact rocks ~ere

probably formed by assimilation of material trom the
ultra-basic rocks and the Chemical reactions oy magmatic
emanations, in the form of carbonated vapours and sol­
uations, issuing from the adjacent magma, which traversed

,
',(2) VI.l£. Twelvetl'ees

and L.K. Ward:,
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..
The iron deposits consist principally of magnetite with
minol' amounts of haematite t:m.d limon! teo They occur
as ir!'egaulrly shaped and discontinous lenses alQost
wholly contained in sel'pentine dykes and the asscciated
lime silicate hornatone etc. It is probable that at
least one of the lenses occ~s in slates and quartzites,
but this was not definitely proved.

At surface. the iron is very pure, being only slightly
hydrated in some localities. and generally free ~~om

gangue minerals. It occurs as ll',p,ssive c1.'ustifications/
of magnetite and there is little doubt that it represents
a secondary e~ichment ond concentration. At shallow
depths the character Of the deposits alters ar~ the
magnetite is present in intimate association with altered
anddecooposed se~pcntir£ a~d trefuulite etc. in tne form
of clay and wi~~ lixle silicate hornstone in places.
Away from the. influences of weathering the iron bodies
are massive to a large extent, except for the inclusion
of cl&y particles. Heare!' the surf'ace the magnetite is
generally loosely compact and occurs as tine grains in
the clay.· In some instances the iron an.d clay appear
as loose running masses, c\iusing undergI'ound 'Wo!'kings
to cave and fill.

planes ot weakness along the periphery of the serpentine
dykes. ,

The serpentine composing the dykes is largely altered
and decompo£ed especially adjoining the contact rocks .
where it usuaJ.ly appears in the form of a yallow-brovrn
clay.

ECQ!.-TO~UC (1) G&neral:
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In gen.eralthe .massive parts 01' the iron lenses are non­
crystalline but caVities are occasionally present in
which well-formed rombie dodecahedra have crystallised
out in a2usters; suggestir.g pceudooorphis after ga!'net.

A little pyri~e is directly associated with the magnetite
below water level in some of the minor lenses. but gen-

.el'ally the iron'·is free f!'om snl.~hides. Small veins of
pyrite ooeur rarely along the walls and in the Vicinity

. of the- iron bodies.

The origin of the magnetite deposits appeal's to be
related to contact met~~orphic effects of the ~~cnite

introsion. ~he i!'on lenses are, in no i.p-stance. feZ'
distant from the g!'onitc, and other lenses in $djacent
areas occur almost at the co::ltact. Elsc;vhere in the·
Heemskirk d~~ict similar ~~5netite deposits, oecllr!'ing
about the granite margin, are not confined to the basic
rooks and are. there.f.'ol'o, not cor,mected \7i th anything
in the nature of rr~gr~atic segregations. It is considered
that the magnetite uas deposited from solutions e~anati~

from the acedic maLr.na p!'ior to consolidation of the
g~an1te massif. This took place at the same pe!'io~, or
immediately following the alteration of outer edges of
serpentine dykes to liae silicate hornstone etc.

(2) Hintory:

The Comstock iron deposits have been lalown to cxi3~

since about 1885. The first prospecting was undertaken
by the Tenth Legion Company many years ago when e=~loring

for silver-lead deposits. An adit Was oo~~enced rroQ
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south barJt of' Pine Creek and passed through severa~

J,enses of' malZ!lEtite.

~ area was aquired by numerops interests at various
per~Oa3 from 1887 to 1920. In the latter year, when
the leaze holder was G. &O. Hoskins Company Limited,
a vigorous c~~paignr.as instituted to test the iron
deposits of the distriot. In the following 16 years,
17 edits were driven with the objeot of proving the
continuity of the iron below surface in the various 0
ooourrenoes. During this period the leases weI'e tl'all.S­
ferred to Hoskins Iron and StselOompany Ltd. and
~ater to Australi~~ Iren and Steel Ltd. The area
covered by the deposits 1s at present leased in the
name of' G. Howard.

•

$j--
j

1

•

i--------·C :­
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i
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No other mining development has been undertaken and,
with the exception of sma~l samples for assay and
expsI'iri:ental purposes. no ora has been remo'..ed from
the property.

The area described below includes an east-west n~~t

containing the Tenth Legion zones Nos. 1 and 2 and a
north-south belt, commencing 20 chains south of the
former and consisting of zones lIo. 3 to 11.

(3) ~he Denosits:

(a) Sections 60~/38 - 29 acres (Tenth Legion ~1ne)
-and 59ll/38 - 10 acres - G. Howara, Lessee.

•
)

The Tenth Legion, or 1'l'0. '1 zone, outcrops stro!lgly
along the top of a well defined ridge extending
120 north of west through the greater portion of
the mineral lease, and risillg to a maximum height
of 170 feet above Pine Creek. The eastel'n end of'
the outcrou extends for a short distance into
Xynance Prospecting Syndicate lease. No. 5142/93:1.

. At surface the dSl)Osi t consists of dense magnetite
along a length of 1700 feet, which is exposed here
and there over an average width of 2L~O feet. In
places ~here outcrops are well defin2d belts of
clay are exposed between magnetite lenses. while
1n other localities iron boulders obscure the
underlying f'eatu:res.·

Underground workings consist of adit cross-cuts
numbered 1 to 4 and spaced aD re~~lar intervals
aJ.ong the northern fall of rio.ge &"bove Pir:.e Creek.
~he most eastern edit {No. 4) did not reach the
objective but the remainder penetrated a zone of
parallel co~posite lenses, dipping north at high
angles. The lenses of iron ore are not well
defined unierground but have been divided rOI' con­
venience of description into A. B, and C in that
onder fro~ north to south. '

As illuutrated in Plan No. 2 the whole of' principal
series was passed through in No. l' adit, B and O.
together with several insignificant occurrences in
No. 2 adit and C lence only in No. 3 adit. Each
lense, with the possible exception of No.1, is
4tvided within itself' into several sub-lenseaby
the inclusion of irregular bands of decomposed
serpentine and lime silicate hornstone etc. uhich
contains only a little magnetite of no consequence.
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The approximate ~T.ount of backs obtainable in sdit on
No.1, 2 and 3 lenses are 15 feet. 25 feet, and 40 feet
respectively.

Large quantities of ~agnetlte coated with limonite ~e

stacked aD approach to sdit.

(d) Section 6Z{/38 - 40 acres. G. Honard, Lessee

Tn1s area includes Zones No.4 to 10. No.4, 6 and 7 Zone,
crossing northern boundary of the seotion, are present at

•

During the survey No. 2 adit only was open tor inspection
and sampling but inforrr~Dion obtainable from various
sources wlt~ record to Nos. 1,2 ana 3 has been plotted
in correct relation and shown on plan No.2. The latter
indicates "0" lense as beine the most important, having
an average Width, exoluding bands, of 49 feet. As this
almost certainly corresponds with the strong outcrop
along 1700 feet of the ridge top, the lense is the longest
of' the series. "B" lense was not cut in 1l'0. 3 Adit so
that tbe length is limited westerly to a point between
Nos. 2 and 3 adits. East of No. 1 Adit this lense probably
extends to the termination of the outcrop, since the general
Width in that direction is sufficient to include both "0"
and "B" lenses. The length of' ".3" lense has been taken
as 1400 feet and the average width, exo.J.Uding bands, as
28 feet.

The backs obtainable in the lowest adit (No.1) for "C",
"B" and "A", lenses lU'e100, 90, end 70 feet respectively.

Section 59M/38 - 10 acres. G. Howard, Lessee

No. 2 Zone is situated on west. side of Pine Creek, seven
chains north-west of Tenth Legion Zone. Magnetite out­
crops solidly along the upper part of a sma~l ridge on
a bearing of 292 0 • from eastern boundary of the section,
for a distance of 350 feet. The outcrop then turns north
and eventually curves to the north-east, t.1aking a total
length of 530 feet with an average width of 35 feet.

No. 12 Adit (Plan No. 3) was driven as a crosscut south­
westerly trom a small br~noh ~f Pine Creek, 80 feet below
the ridge top. Dense magnetite encountered at 120 feet
was driven into for four feet before work was di5continue~.

One iron lense. only is present from surface indioations
but this was not proved owing to incomplete underground
development.

!laction 6m/38 - 25 acres. G. Hot'7llrd, Lesaee

No. 3 Zone occurs about i mile south of Tenth Legion
Zone and extendo west-norbh-westerly from ,eastern boundary
of the enclosing mineral section over a maxL~w~ length
of 600 feet. The greatest Width of iron exposed at surface
is 250 feet, about centre of outcrop, but is muc~ less at
either end. Solid magnetite is not prominent at surface.

No. 10 Adit (Plan No.4) driven 303 feet north-easterly
from south-west side of outcrop, passed through three
magnetite lenses, separated b~ bands of decomposed rock.
No. 1 lense co,nnences 20 feet from portal and e~tendg ove~

a width of 31 feet. No. 2 lense was encountered at 94 feet
and proved to be 63 feet wide. No. 3 lense was cut at 169
feet and continued to 272 feet.

'II
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surfaoe in the· 1'orll1o!f magnetite and l1moni te boulders
and gravel with mino~outoropa in some ~ooalities. No
underground development haa been attempted.

No. 5 ?'one is exposed in nortp-east quarter of the
seotion in the form of massive magnetite on a prv.~lnent

h1l1-t~p, wnioh rises 140 feet above Aynanoe Creek plains,
to the west. The zone can be traced a't surface for 460
feet along a north-west trending belt, with an average
width of 73 feet.

Underground developments (Plan No.5) consist of an adit
an.d tun.11el (Nos. 3 and 5>' Doth of Which were open for
inspection. The adit is the lower opening, being 53 feet
below tunnel, and was driven on a bearing of 3030 for a
distanoe of 245 feet from-creek level on south-east !lids
of hill. At 22 feet from portal, ziz feet of magnetite
with some included clay crosses the adit. A little
magnetite ooours in olay up to 106 feet. From that ~oint
a lense of dense magnetite extends for 50 feet. This was
sampled throughout. Uear centre oflense a small seara
o~ pyrit4 trave~scs a clay band. On west side o~ the
magnetite bodY the adit is oaved and the remainder oould
not be exa~ined, but it 1s reported that a oixture of
magnetite and decomposed serpentin~ continues for approx­
imately 30 feet farther. At 77 feet in adit, orosscuts open
to the north-east and south west for 103 feet and 146 feet
respective~. In north-east cross-cut no defined body of
iron is visible altbough bunohes of w~netite occur in
serpentine clay along the lower part of the first 20 ree~.

Between 20 feet and 60 1'eet from adit veins andbunohes. of
pyrite occur frequently. In the first ~el'l feet of sout~­
wost crosscut a little pyrite is visible in clay. At
nine feet from adit the iron lense nas cut and continued
over a width of 84 feet.

No. 5 Tunnel co:nmences on south-west side of hill at
42 feet below the crest. It was driven on a bearing of
71 0 and the level ~enetrated to surfaoe on east side of
hill in a distance of 237 feet. A body of fine granula~

magetite and Olay, dipping at a low a~gle to the east,
was cut at 87 feet trom mouth and extended over a width
of 138 feet. A cross-out to the north-west, at 109 feet
in tunnel, reveals similar material for 42 reet, also
dipping easterly.

No. 8 Zone 1s situated in west-oentre of the seotion on
east side of Kynanoe Creek. Loose gravel and boulders of
magetite and limonite cover the surface in a meridion~l

direotion along a length of 330 feet. Towards the north
end 50 feet of solid iron is disclosed 1n an east~west
trenoh. Two hundred feet further south loose hydrated
boulders of iron ore exposed in a shaft and trench. No.O
Adit (Plan No.4) was driven northerly fr~~ the fall to
Kynance Creek, on what appears to be a south-easterly
extension of the zone. For the first 100 feet in the
sdit e.mall a~ounts or magaet1te were enoountered, in
the form of bunohes and minor bands, scattered through
serpentine e1at. From the evidenoe obtained No. 8 zone
is apparently of little importance.

44 .



No. 9 Zone trends north-westerly across a small branch
of Kyn:l::lce Creek in southern part of the mineral section.
The strEre is north-westerly along a length of approx­
imately 240 teet and average w1dth 60 teet. It is
generally parallel to Zones 5. 6, and 7 and. like the
tormer. the iron dips to the north-east. Dense magnetite
outcrops on the hillslope 30 feet above No. 2 Adit.

Underground workings consist of No. 2 Adit (Plan No. 6)
driven 142 feet north-easterly troma point on eastside
of. and 40 feet above, Kynance Creek. At 62 feet tro~
mouth pyrite occurs ober a width of two feet in serpentine
clay. Solid magnetite of good quality co~nenced at 68
feet and continued for 63 feet. including a one foot
band of decomposed serpentine at 119 feet trom portal.
A cross-cut to the east at 90 feet in adit exposed
magetite along the first 37 feet. This inoluded a
narrow band of serpentine at 30 feet, corresponding
with that encountered at 119 teet in adit.

No. 10 Zone strikes in a south-westerly direction along
ridge from west side of Kynance Creek. aoross south
boundary of the section and extends to the midd:3 of
abandoned lease 8431!M. The total length approximates
680 feet and average width 40 feet. Outorops of mag­
netite occur in tew localities but the surface is strewn
with quantities of iron boulders. Two· adits (Plan No.6)
were driven north-westerly from the fall to KynanceCreek
with the objeot of oross-cutting the iron bo~r, No, 1
Adit is located in the leased section at 60 feet below
the highest adjaoent outcrop on the ridge above. Iii
commences on a bearing of 2940 and at 27 feet branches
deviate 69 feet north-west and 74 feet to the south-west•
In the latter a lense of w~gnetite with clay inclusions
extencls across 42 feet and dips at 800 to the south-~~st.

Magnetite is exposed for at least 55 feet in north-west
branch and probably continues to the face, but the aait
is caved and is now inaccessible for the last 14 feet
approximately. !-To. 4 Adit is situated 4t chains to the
south .and 27 feet lower than No. 1 adit. It was directed
north-westerly for 260 feet tOWal~ds a narrow outcrop of
iron on the ridge above, but only penetrated three minor
bands containing n~gnetite between 160 and 198 feet from
.portal.

Section 65!,V38 - 5 acres - G; Howard, Lessee

No. 11 Zone courses diagonally from north-east to south
west through this section over a length of 590 feet.
Solid magnetite outcrops strongly alo~~ the greater portion
of this length, alor..g the tOl> of a prominent SIluro Under­
ground workings consist of an adit crosscut sta~ted near
northern boundary of lease at 40 feet below outcrop.
This was driven south-easterly and cut the iron lense
at 146 feet from the mouth. .

The latter proved to be 88 feet in width and consists
principally of tine w~gnetite aggregates with interstitial
clay and weatl;lered serpentine. Ocoasion.lil boudler-lil:e
masses of solid magnetite also occur. (see No. 11 adit
on Plan 4). '
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Guality of the Iron Ore

In all 42 samples were taken as a series of seotions
across the lenses in the aocessible adits developed on Zones
No.1, 5. 10 and 11.
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The assays invloved r.ere carried out in the Mines
Depllrtment Laooratory, Launceston.

•
From the assa:7S of the sarapled sections the following

tablel3 have been compiled.
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:ut Il"on Acid Bilicn Manganese Phosphoria Titania Alumina. Lime Magne0ium BUlpu1" Sample Wlllth
1'10. Inool. Aoid Oxido Oxide Uo. of

samplo
--- Ft. in.

.3 60.6 . 7.28 7.08 0.49 0.05 0.07 1.&8 Tr. 0.62 '0.07 1 6 2

n 61.5 0.96 0.92 0.15 0.07 0.04 0.87 '1'1". 0.36 0.11.,. 2 10

" 59.5 1.20 1.08 0.04 .0.14 0.04 0.57 0.06 0.13 . 0.16 .3 10

II 62~9 1. 6L~ 1.1.,8 0.27 0.08 0.02 0.96 . '1'1". 0.72 0.13 4 10

II 63.9 0.88 0.76 0.23 0.02 '1'1'. 0.54 . 0.06 0.62 0.07 5 10

.. 63.5 1.16 0.96. 0.33 0.0.3 '1'1'. 1..~2 '1'1'. 0.68 0.01~ 6 9 6

It 51.9 15. 2L~ 14.88 0J.19 0.09 0.17 2.27 '1'1'. 0.26 0.10 7 20

II 58;1 7.20 7.04 0.23 0.09 0.11 1.86 '1'1'. 0.46 0.10 8 20
I,
\.II 56.4 9.20 9.00 0.25 0.10 0.16 2.03 '1'1'. 0.34 0.09 9 20

"

II 52.6 13.40 12.96 0.27 0.08 0.17 2.17 0.06 0.36 0.14 10 . 12

n 48.9 15.36 15.04 o.eo .. 0.09 0.15 ·3.97 'l'X'. 0.32 0.15 11 12
A

i,U Leglcn) 65.8 0.92 - 0.60. 0.08 0.02 1.~7 TI·. 2.21~ 0.01 12 9 .

II 67.0 ·0.88 - 0.00 0.03 0.07 2.20 '1'1'. 1.70 0.03 1,3 8 9.' ...

tI 66.5 1.56 1.36 0.93 0.03 0.07 1.57 0.06 1.72 0.02. 14 8

" 67.3 1.08 - 1.12 0.08 0.03 0.90 Tl". 1.56 0.02 15 3, 8

" 65.7 1.84 1.72 0.80 0.03 0.08 2.84 Tl'. 1.62 0.02 16 6 6
,

" 68.2 0.76 - 0.53 0.02 0.04 1.21 '1'1'. 1.98 0.02 17 9

tt 6901 0.48 0.71 0.02 0.03 0.48 '1'1'. 1.96 0.02 18 13 6 ...~

.. . .." .
~c9
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Acid Iron Acid SHlca lJfllngan- Phosphol'10 T1taillc Alumina Lime Magnesium Sulphur Sample Width
No. Ineo!. esa Aoid Oxide Oxide No. Sampl

ft.

2
10 Legion) 67.4 3.32 2.08 0.28 0.02 '1'1'. 0.98 0.06 1.50 0.01 19 10

" 6,5.0 5.80 3.12 0.31 0.02 Nil 0.41 0.'06 2.30 ' 0.12 20 10

If 61.9' L~.63 4.50 0.58 0.08 0.08 0.61 0.06 3.68 1.43 21 11

" 67.9 0.68 - 0.90 Tr. 0.03 1.72 0.26 1.30 0.05 22 11
,11 68.0 0.40 - 1.02 0.02 '1'1'. 1.41 0.34 1.38 0.03 23 12

11 67.2 0.52 - 0.76 0.03 0.02 1.05 0.22 1.36 0~O5 24 10

1II. 60.2 5.24 5.14 0.76 0.06 0.05 0.92 Tr~, , O. 71~ 0.10 25 10

II 56.6 4.80 4.68 0.44 0.09 a.Oe ,1.08 ' '1'1'. 0.10 0.18 26 10
,II 62.1 2.00 1.88 0.48 0.0,5 0.04 1.1] Ti'. 0.74 0.10 \ 27 10

OJ.04 0.06
,

11 65.4 2.12 1.96 0.98 0.04 1.45 Nil. 1.22 28 10

II 66.5 1.70 1.50 0.tl0 0.03 0.04 1.38 Nil. 1.20 0.04 2,.9 10

" 67.1 0.60 - 1.59 0.03 0.03 0.51 Nil. 1.36 0.04 30 10

" 67.6 0.48 - 0.99 0.02 0.03 1.52 '1'1'. 1.30 0.04" 31 10'

II 67.4 0.68 0.24 1.09 0.02 0.03 1.03 Tl'. 1.42 0.03 32 10
• .f 66.4 0.88 1.35 0.02 0.04 0.81 Tr. 1.30 0.07 33 10-

tt 62.3 1.06 0.98 1.90 0.02 0.04 3.70 '.rr. 1.42 0.05 34 15

11 66.4 1.00 1.78 0.01 0.05 0.73 Nil. 1.52 0.02 35 20

II 64.9 2.52 2.44 0.98 0.03 0.06 1.20 '1'1'. ,2.88 0.08 36 20

67.0 0.24
,\

1.54 0.06" - 1.31 0.04 0,.07 1.31 '1'1'. 37 20
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~. TABJ.m 1 (Cont.)

Adlt II'Ol1 Acid Silica Mangan- Phosphoric Titanic Alumina Lime ~r.agne (J 1um .au.J.Phu1' Sample WidAh •
No. Insol•. cse Acid Oxide Oxide No. S~llle

ft.

11 65.3 0.32 0.20 1.18 0.03 0.08 3.57 0.06 1.30 .0.05 38 14
It 61~.7 o.~. 0.66 1.02 0.06 0.04 3.01 0.06 1.ljO 0.07 399 14

'. ':, 66.1 0.48
','

1.02 0.06 0.08- 0.06 1.00 o.o~ 40 14- 0.77
., 66.6 0.44 - 1.43 0.04 0.05 0.93 0.06 1.06 0.05 41 14
It 066.1 0.68 . 0.48 2.84 0.03 0.05 1.31 0.10 1.22 0.02 42 14. ,

, TABLE 11
\ '.

QtTAI,ITATlVE R"E.ill£!{.i'S OF F'[JRTHFR TRF.:~T\!ENT Ol~ WnrOlJ:J SMlPLES

Gold SUVE,!' Niokel ColJalt Chror.lluru Stunt-Ie No.

- - Nil Tl'. Nil 1

Ul1 !'Til 8

- - Nil 'fr. Nil 9

nil utl - 15

- - Nil Tr. Nil 18

Nil Nil - - 24

- - Nil 'fr. Nil 27

Nil un - 30
....... "t........ ~
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~ABI,E 111

'.
WEIGTHED lIVERAGg ;\sSAYS OF CONSTI'l.'UF.NTf:l nr JJEN;ni:S SAMf.I.ED

,
.~..._- ,,-

"

Iron Acid Silica Mangan- Phoa- Titanic Alumina ILillis Mnng:DJ1- Sulph
Iusol. eRe phoria Acid 1um

Acid Oxide
.

No. 1 ZONE f'D'. Lence 66.5 1.23 1.20 .67 .05 .055 1.91 .. Tr. 1.61 .02
110" Lanse 66.1~ 2.90 2.14 .50 .03 .03 .7'1 .03 2.30 .32

•
No. S ZONE 61.4 4035 l~. 20 .61 .0$ .06 1.60 .04 .73 .13

,
. No.11 ZONE -65.76 1.02 0.9& 1~28 •03 .06 1.78 Tr• 1. 78 .05

. No.30 ZONE 66.27 .53 .46 1·76 .04 .06 1.02 .07 1.09 ,04
"

I

,

I
--- .
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It will be seen t~om the aseaVe in Table 111 that the
ore is ;.:enerally of ..high quality and cCllsi!lts eSf3entially
of iron (61.4 - 66.5~). with inconsiderable amounts of
impurities in the form or silica (O.L~ - 4.2%, managanese
(0.5 - 1.76%), phosphoric acid (0.03 - 0.05;~)J Ti~anic oXi~e
(0.03 - 0. 06;~), alUtj,ina (0.71 - 1.91%), lime \ trace - o. 07,,,) ,
magnesium oxide (0.73 - 2.3%) and sulphur (0.02 ·-0.32~).

QUANTITY OF ORR AV.AILABLE

In esti~ating quantities of ore only those zones are
inCluded in which the iron lenses have been proved by
underground workinea to extend below surface at contact
with the country rocl;;s.

The tonnages eiven beloW are calculated according to the
average percentage pf magnetite as indicated by sampling
the av~rage lengths and widths as shown by surface and
underground r'leasurement, al'ld the depths to lowest sdit
in each zone which the iron was proved to extend.

. ,

· ,·,·,

The following figures represent quantities of ore available :\"

for mining by open-cut methods:-

. !
Lon!! tons •.;

(itA" Lense • • •• 60,540
No. 1 Zone ( tlB" Lense • • •• 443,710

(ltC" Lense •• •• 986,300

• Ho. 2 Zone •• • • • • 192,700
. .~..

/ No. 3 Zone •• •• • • 269,200

Ne. 5 Zone •• •• •• . 291 ,000

·No. 9 Zone •• •• • • ,58,280

10Zone
..

144,500No. •• •• ~.
No. 11Zone 273.500 · ,•• •• ••

2,719,730

In addition moderate quantities of probable ore exist both
.. in the developed lenses' beloW' the proved depths, and in. the

several small undeveloped oodies in this and adjaoent area
:110 the west.

,
The above estimates sho~ that the quantities of ore obtain­
able at Comstock must be oonsidered as a~all under present
economic conditions. The deposits are. of inadequate size
to render uninterrupted suppliez for a sufficient term to
allow for ~~ortization of plant and capital; in the consid­
eration of large scale blast furnace smelting operations.
It is in the develo~~ent of staall electric a~elting units
that the Comstock magnetites have potential possi~it1es 1n
the future.

~ -.1
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IHFIHG AIm TRAHSFORT:

The Co~ztock iron deposits l~e so situated, on hills and
ridgeo rising above the general level or. adjaoent low­
lying tructo thc.t the ore could be extracted by open-cut
methods of mining .

However, since the ore bodIes are co~paratively srnall, and
flCl'1ttered over a wide lll'sa, mining coats would lnevld:ably
be high.

Transport to the sea-boGrd at the port or Strahan could
reao.ily be mada available by all ex'tenilio;;. of the railway
line, of epproxim~tely six ffiiles, from Zeehan to the
deposits. ms~ing a total distance of 35 mileD.

/4'-

•
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j
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(7) CONCLUSI0NS:

The survey of Co,nstock magnet! te deposits has revealed that
numerous short and narrow lenses occur in a sporadic manne~
in the locality. Several of the,podies have been proved by
underground workings to extend to moderate depths belo~

surface. The quaatities or are available ere relatively
small anCl., althOUgh open-aut me'chods are fesalble, mining
costs would probably be high.

Rail transport to a shipping port, 30 miles in length, is
available and an extension of the line for six miles from
presont'rail-head to the de~o6its pr~sents no difficulties.

F. BLAAE
A/c-QVR.1NIiCENT GEOIIJGIS'l'

Mines Depal'tment,
HOBART.

19th ~abruar1, 1940•
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Previous Reports.
A comprehensive report on thes«;! deposits was written by G.. A.

Waller in 1903. At that time only one adit had been driven to intersect
the magnetite. Waller considered that the host rocks formed a contact
metamorphic zone round the granite mass of the Heemskirk Range and

•
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Legion,at Tenth

District
by Terence D. Hughes

Magnetite Deposits
Comstock

Silver Lode (1 Lode).-Vein quartz containing sphalerite,
with a bluish iridescent surface.

Skarn Rock opposite Fletcher's Adit.-The rock contains a
quartz vein carrying magnetite and a little pyrite.

3 Lodc.-Vein quartz with pyrite and black marmatite sphal­
erite.

4 Lode, near Fletcher's Adit.-Several pieces of· lodestuff'
carrying pyrite, sphalerite and galena.

ECONOMIC AND GENERAL GEOLOGY.42

Introduction.

During the past two years added attention has been focussed on
the Iron Ore Resources of Tasmania. Many deposits of iron oxide
in the V\Test and North \Vest have been investigated by both aerial and
ground geophysical methods. The Tenth Legion deposits have not been
examined geophysieall)1', but more information concerning them has
been ?btained by means of two drill holes, recently completed. The
depOSIts had not been drilled previously although the driving of
several adits to an average length of 250 feet had allowed inspection
and sampling of the iron.

Only the northern or main lens of the magnetite deplJsits was
drilled and this report concerns only that portion of the field.

Situation and Access.
The Tenth Legion Magnetite depof:'~ts are located in the Comstock

District, five miles west of Zeehan in 'Vestern Tasmania. Three miles
from Zeehan on the TI"ia} Harbour Road is thp. rroJ::J::1Ilg (If the former
Comstock Tram. The tram formation IS still in good order for jeep
travel but because the bridge over a large creek has been destroyed this
formation cannot be followed westward from the Trial Harbour Road
towards the iron deposits. Instead, a track -leading from the road
half a mile beyond _the tram crossing ,~an be followed for 20 chains to
the old Comstock Workings. From here a bull-dozed tl:ack ha's recently
been made, across the button-grass plains for a mile and a half to the
drill sites. This track has some soft patches and steep grades are
encountered particularly near the drill site, bu.t a jeep can, with care,.
negotiate it under normal weather conditions. 1'he southern· portion
of the magnetite deposits., which are not dealt with in this report, were
once reached most easily by following the Kynance Tram-way,
however, this has now become overgrown and a deviation from the
new track is the best route.
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Topography.

Along the course of the traek to, and to the north of, the magnetite
deposits, the country shows -the typical vegetation and drainage of
regions underlain by Precambrian rocks: that is, button grass plains
intersected by small. gullies, formbg a dendritic pattern of drainage.
The deposits themselves and the Cambrian rocks to the south are·
covered 1jt- dense vegi:tation and this area zhows less dissectiQ!l 'by
small streams. Half a mile to the west of the drill sites are the rounded
contours of the granite m"ss of the Heemskirk Range, which rises
steeply to culminate in Mt. Agnew, at 2800 feet above sea. level.

The northern magnetite lens occupies the summit of a hill, trending­
a little north of west and rising to over a hundred feet above Pine
CreeL This creek forms the northern boundary of the magnetite hill
and is a tributary of the Pieman ,River.

Geology.

No attempt was made to map, on the ground, the regional geology
of the area, but the position of the fault separating the Cambrian rocks
from the Precambrian to the north has been obtained froTll air photo­
graphs. Likewise the boundary between the granite to the west and
the Cambrian rocks is shown as it appears on the photographs. These
relationships are shown on the accompanying map. (fig 30).

The country rocks are a series of quartzites and argillites showing
little shearing or cleavage. The argillites are grey in colour, both where
well weathered and where only slightly so, as at 50 feet in the bore.
The quartzites are cream and weather to buff. These rocks are
tentatively regarded as Cambrian and may belong to the Dundas
Group. They are in faulted relationship with a series of rather schis­
tose, quartz impregnated rocks assigned to the Precambrian. The
strike of this fault is north-west and the dOVlo"llthrow side is to the
south-west. It passes a few chains north of the magnetite deposits.

The Cambrian rocks have been intruded by a series of basic
bodies which are the host roeks of the magnetite, as well as by the large
vranite mass forming the Heemskirk Range. The basic intru$ion
probably occurred during the Cambrian, and the age of the granite
is regarded as Devonian.

The petrology of the basic intrusive suite of rocks is extremely
interesting and would make an ideal study for detailed petrological
work. Thin sections have been cut from various footages of the core
and a description of these by Petrologist G. Everard is appended to
this report.
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It would appear that the rock as originally intruded was an
amphibolite, consisting principally of hornblende and oligoclase.
However alteration products have been formed by various metasomatic
processes. Whether this alteration took place in one or two stages,
however, is not certain. The alteration of serpentine to dolomite
is not uncommon (it can be observed in the cores of more recent bores
at the Kapi Mine North Dundas) and the formation of diopside­
trernolite rocks from magnesium carbonate rocks by increase in
temperature has been described by Turner (1948). From the examin­
ation of bore cores andadits in this area, it would appear that although
the more normal alteration. of serpentine to dolomite does occur, an
alteration to calcium magnesium silicates has also taken place. Calcite
in veins and· bunches is qute plentiful throughout the core and the
presence of this may be due to the metasomatism during the alteration
of the dolomites, rather than to direct mineralization from the granite
magma.

At ninety feet and again at one hundred and ten feet in No.2
Bote, is a curious looking rock resembling a fault breccia. On closer
examination, however. it can be seen that the dark angular fragments
of rock are areas of serpentine and the lighter groundmass is composed 1

of carbonates and calc-silicates, which have formed by the alteration i
of the serpentine, leaving little cores of the latter unaltered. f

Waller (1903) suggested that this host rock had been formed by I
the action of hot siliceous solutions, emanating from the granite 1'·.'

magma, on beds of .limestone, and that it wag a contact metamorphic
rock rather than an· altered basic one.

An interesting comparison may be made between this rock and one
described by Baker and Edwards (1957) from Andersons Creek near "
Beaconsfield. Here a hornblende gabbro has been subjected to a
process of lime metasomatism so that the hornblende has been altered t
to a pale. greyish or greenish substance, still I'etaining cr~'stal out­
lines, and partly replaced by idocrase and diopside and the felspar
almost completely altered to the garnet~ grossularite. This rock has
been called a rodingite.

The Iron Deposits.
The iron is almost wholly in the form (If magnetite and is ct'!l~

sidered to be derived from the Cambrian basic intrusion and not, as
has been postulated in the past, from the Devonian granite magma.
These irregularly spaced concentrations of magnetite, occurring in
definite zones in an altered basic rock bear strong resemblance to the
more extensive deposits of the Savage River District (Hughes 1957).

In the portion of the Tenth Legion deposits under review, the
magnetite fonns the summit of a small ridge trending at 2850 and
rising to an average height of one hundred feet above Pine Creek.
which forms its northern boundary. In oukr~p the iron oxide is very
pure and massive although daybeds show where the host 'lock has
weathered away. In the bore cores, the magnetite appears quite
compact, but in some adits it is apt to be friable and occasionally will
run. The magnetite itself is very pure but unfortunately it is so mixed
with the host rock, rather in the form of segregations than of defined
lenses, that a high iron assay could not be obtained over any ap~

preciabl~ footage in any bore. On the surface, the magnetite outcrops
over a distance of 1700 feet, with an average width of 150 feet. The
widths of the magnetite zone are 240 feet in No. 1 Adit, 160 feet in
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No. 2 Adit and 80 reet in No. 3 Adit, but tbe width occupied by
magnetite of any appreciable concentration averages only 70 feet ~

in each adit. The width of the main magnetite concentration in No.1
Bore is 60 feet and there is another 15 foot concentration further to the
north. In No.2 Bore magnetite occurs over a width of 150 feet but
less than 50<;,~ of this contains appreciable quantities of iron oxide.
The reserves indicated by the outcrop, adits and two bores in this area
amount to nearly three million tons, the depth being taken at 200 feet
as revealed by the drilling.

The grade of the ore deteriorates from the surface down. This is
partly due to the rapid weathering of the host rock near the surface,
leaving only magnetite at the outcrop and partly to the dilution of
the magnetite in the host rock at depth. Assays of samples taken by
Blake in 1940 are onlyavv.ilable for No.2 Adit which is to the west
of the bores, but these show much higher iron values than those taken
from the bores~ In the adit, samples taken intermittently over 150 feet
showed an assay of 66(i~ iron for 90 feet. In No.1 Bore, assay of the
core showed an average of 42% iron over 70 feet. Individual samples
could have been taken over shorter distances which would have yielded
a higher iron figure and the highest for 10 feet was 52% iron. In No.
2 Bore, the magnetite was even less concentrated and the highest 10
foot sample assayed only 35% iron.

In drawing cross sections, no attempt can be ·made to connect. up
the concentrations of magnetite- in the bore, in the adit and on the
surface. Similarly, in longitudinal sections, the iron concentrations
should not be joined from arlit to adit or bore to bore. The iron occurs
not in regular lodes or lenses, but in irregular segregations throughout
the host rock. This does not mean that the actual zone containing
these segregations cannot be delineated 811d an average iron content
assumed throughout this zone. The 'three mi1lion tons mentioned above
probably averages about 50,;?c iron, but to obtain this about twice that
tonnage averaging 25S·~ iron would have to be mined. As the ore is
magnetite, it is not expected that there would be any great difficulty in
separating the iron ore from the serpentine, calc~si1icates and carbon­
ates which contain it. It should be noted that, in the bore cores, the
magnetit..: aj:.>p€"ars to 1Je !Ut'n~ clo.sely associated with serpentine than
with the alteration products.

The percentages of impurities in the samples taken from the
aditand from the two bores vary considerably. An average of ten
samples from No.2 adit showed:-

Figure 14

160'

N'? 2 BORE TENTH f

140

•

SERPENTINE ALTERING TO CALCJUM SlLICATE _

JOO' 2

ARGoILUTE llIlIII MAGN£T'ITt: D ASSAYO".

SERPENrlNE g CAL.c:.tJUCATL~ ASSAY 2:

!
!.,
I
\
I

!,

I
I
r
!

%
2.1
0.7
0.04
0.04
l.8
0.03
2.0
0.17

ECONOMIC AND GENERAL GEOWGY.

Acid Insoluble ....
MnO .
P.05 .
TiO•..
AIIO.
CaD
MgO .
S ....

46

The average of eight samples showed only 0.020/0 sulphur but one
sample contains 1.43%. The surprising result is the percentage of
lime, many samples showing but a trace. It.would be expected that
as lime silicates are host materials, a much higher percentage of lime
would occur. It seems likely that the principal impurity is the un­
altered serpentine, as silica and magnesia are the highest impurities.
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The. small percentage 01 titanium compared. with that found in the
Savage River iron is interesting. Percentages of certain impurities
were calculated for a composite sample from each bore. These
showed:-

No.2 B....
% % f

~~l~.~,_,!~.,ro._..:~.m_1
sulphur and phosphorus are like those estimated from adit samples. I'
quite low;,

ConclusioDS.
Although the boring campaign was very limited it has revealed one ;

important aspect of the magnetite concentrations. The magnetite does I
extend to a depth of at least two hundred feet below the surface. but "
concentrations become more sporadic at depth and a much lower grade l

of ore results. In the adits, definite bands of material up to 30 feet in II
width and assaying over 60% iron can be recognised. Frominfonna­
tionobtained from the bore cores the magnetite appears to be more r.
disseminated, occurring in favourable zones of the country, par- !
ticularly those composed mainly of serpentine.. l

The iron deposits of the Tenth Legion are small and taken over r
all are of low grade. However the magnetite may be easily separated f
from. the country rock and the deposits may yet be utilised as an
adjunct to the larger Savage River deposits..
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to whether orientation is aln.
Idocrase appears as small gI"
masses of neutral tint shu
anomalous polarisation colow.
rock is an amphibolite.

115' Fine grained greenish mottleQ i"O:

In thin section, the rock is :::-c
interlacing needles of hornbl;­
have been altered to serpento
granular masses and magnetlv.
inated. There are also seven-.
oligoclase into which hornbl...
oligoclase areas may consist f

fitting tightly together in a
sometimes showing simple t\
amphibolite.

192' Dark greyish green mottled rock
In thin section, a composite- :on

textures and mineral assem:
different areas. Plastic flow toO
lets containing quartz, quartz
cut through the rock. There A

~sericite mosaic, heavily tho­
cubes up to about 1 mm. acr(!
dark coloured graphite serit'1t
in lines and bunches of very :fin
areas show confused banding I

272' Mottled light grey rock.
In thin section the rock is S~.,,­

large irregular corroded cryst
in smaller laths about 2 mm.1
idocrase, yellow or colourlt"~~

section in angular grains an
anomalous interference coloui.

•'!P!'ENDIX L D,DoH. No.2•

97' Contact specimen showing se\
silicate, with veinlets of serp
sili~ate and gradually passing
selves.
In thin section the rock is
granular diopside, stajned
material. Some porphyroblat
long are present also. Ar"'A
some pale green mica make
micaceous areas contain sot!'

107' The rock is a breccia of anglll"
light green groundmass.
Thin section shows the gro' t

fragments of serpentine ocf..'~

carbonates together with fibre'
line patches of serpentine
material.

I

i,
f

~A~L !
89' Light grey, very fine grained rock with dark cloudy patches... f

In thin section the rock is an interlacing masso! tremolite '

=;:~:~'::e1i::fil\~ti~edf~f:~~tic:d~~~~;:·tJ:t~~~li~~ .!
. crystals.

106" Dark green, fine grained rock, easily scratched.
In thin section the rock shows a fine grained structure-less
mass of interlacing crystals. Serpentine is prominent in
patches and disseminated radiating crystals with very
low birefringence. Hornblende also is plentiful in plates,
corroded to appear acicular or granular masses, according

By G. B. Everard, Mineralogist and Petrologist. The following
petrographic descriptions apply to sections of cores from Nos. 1 and
2 D.D.H's. on the Tenth Legion Mine in the Zeehan District..
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49ECONOMIC AND GENERAL GEOLOGY.

to whether orientation· is along or normal to the c axis .
Idocrase appears as small grains and larger irregu~ar
masses of neutral tint showing cleavage and wIth
anomalous polarisation colours of the first order. The
rock is an amphibolite.

Fine gl'ained greenish mottlea rock.
In thin section,. the rock is seen to consist of masses of
interlacing needles of hornblende, which in some areas
have been altered to serpentine. Calcite is plentiful in
granular masses and magnetite is rather sparsely dissem­
inated. There are also several small irregular areas of
oligoclase into which hornblende needles project. The
oli~oc]ase areas may consist of small anhedral crystals
fitting tightly together in a· mosaic or single cr;y:stals,
sometimes showing simple twinning. The rock IS an
amphioolite.

192' Dark greyish green mottled rock, not easily scratched.
In thin section. ~ composite structure is revealed, definite

textures and mineral assemblages being confined to
different areas. Plastic flow texture is prominent. Vein­
lets containing quartz, quartz and sericite, and serpentine
cut through the rock. There are areas of quartz-felspar
-sericite mosaic, heavily disseminated with pyrite in
cubes up to about 1 mm. across. Other areas consist of
dark coloured graphite sericite schist, containing pyrite
in lines and bunches of very fine particles. These schistose
areas show confused banding and minute folding.

272' Mottled light grey rock.
In thin section the rock is seen to consist of tremolite in
large irregular corroded crystals about 1 mm. acro'3-S and
in smaller laths about 2 mm. long. A small amount of
idocrase, yellow or colourless, is scattered through the
section in angular grains and subhedral crystals with
anomalous interference colours.

D.D.H. No.2.

97' Contact specimen showing serpentine and white calc­
silicate, with veinlets of serpentine penetrating the calc­
silicate and gradually passing over to calc-silicates them­
selves.
In thin section the rock is seen to consist mainly of
granular diopside. stained by translucent greenish
material. Some porphyroblasts of diopside up to 1 mm.
long are present also. Areas of sericite together with
some palFJ green mica make up part of the rock. The
micaceous areas contain some magnetite.

107' The rock is a breccia of angular pieces of serpentine in a
light green groundmass.
Thin section shows the groundmass, in which angular
fragments of serpentine occur, to consist principally of
carbonates together with fibrous coiled bands and crystal­
line patches of serpentine and light coloured opaque
material.
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APPENDIX I.

_rard, Mineralogist and Petrologist. The foHowing
-lptions apply to sections of cores from Nos. 1 and
Tenth Legion Mine in the Zeehan District.

Ma&,oetite Deposits in the Comstock District (unpublished).
A.8.--Geol. Soc. America, Memoir 30.
1903.-Rl!'port on Iron and Zinc-Lead Deposits of Comstock

Dept. Mines.

.f impurities likely to be "troublesome" e.g. titanium,
phorus are like those estimated from adit samples.

y, ver:y fine grained rock with dark doudy patches.
n sectIon the rock is an interlacing mass of tremolite
es with interstitial diopside and sericite. In the dark
• magnetite fills the interstices between the tremolite
I.,

... , fine grained rock, easily scratched.
n section the rock shows a fine grained structureless
of interlacing crystals. Serpentine is prominent in
::; and disseminated radiating crystals with very
!refringence. Hornblende also is plentiful in plates,
ied to appear acicular or granular masses, according

•

.tage of titanium compared with that found in the
'n is interesting. Percentages of certain impurities
for a composite sample from each bore. These

•.,:,;;;"., -~.'" .",-_ ..., - -----

boring campaign was very limited it has revealed one
of the magnetite concentrations. The magnetite does
of at Jeast two hundred feet below the surface. but

:ome more sDoradic at depth and a much lowel" grade
the adits, definite bands of material up to 30 feet in
g over 60% iron can be recognised. From informa­

"Tl the bore cores the magnetite appears to be more
.lrring in favourable zones of the country, par­
-np0trainlY of serpentine.
:>sit. he Tenth Legion are small and taken Qver
de. 'ever the magnetite may be easily separated

rock and the deposits may yet be utilised as an
-gel' Savage River deposits.

•
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APPENDIX n.
ASSAYS OF BORE CORES.

d
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C
II

Core Obtained.
5' EX

6' EX

12'

7'
3'

2'
r 6'"
l' 6"

2'
4'

8'
3'
l'
l' 6"
2'
3'
l'
l' 6-
3'

10'

l' 6-
4'
9'
l'

2'
2'

2'
l'

l'
5'
3'
5'

10'

9' 6"

8'

9-
3'

ECONOMIC AND GENERAL GII:Ol.'J

- 90'

-105'

-114'
-119'

-128'
-134'

-138'
-143'
-145'
-147'
--151'
-154'
-156'
-158'
-164'
-174'

-177'
-181'
-192'
-193'

-198'
-200'

-202'
-207'

-211'
-216'
-221'
-226'

-236'

90'

84'

.\"0.1 Bore
79' - 84'

105'
114'

119' -122'
122' -123' 6·
123'6"-126'

•

126'
128'

226'

134'
138'
143'
145'
147'
151'
154'
156'
158'
164'

207'
211'
216'
221'

236' -246'

246' -257'

257' -259'
259' -262' 6-·

'Ie ••." ~ :ft ) __ *.. ._~'~.'i#~ ' ..,'.."is

J

I
I
,
I

I

I
Rook,

Broken country and
boulders

Argillite
Magnetite
Calc-silicate with

some magnetite
Magnetite
Calc-silicate with

some magnetite
ditto
ditto
ditto

tj(, HCl soluble Iron
24.3
31.2
22.1
28.8
48,0
52.3
5l.5
43.1
56,2
42.8

Footage
79'-84'
91'-105'

199'-207'
207'-216'
216'-226"
226'-236'
236'-246'
246'-257'
257'-262'6"
264'-268'

86'-87' }
93'-87'

160'-170'
210'-220'
220'-230'
230'-240'
240'-250' .
250'-258'
280'-288'

APPENDIX m
BORE LOGS

Core Obtained.
I' 6H BX

9" BX
l' BX
2' AX

l' AX
3' AX

l' 6" AX
4' AX.
8' AX

11

12
13
14
15
16
17
18

20' v"- 24'
24' - 25'
25' - 35'

35' - 38'
38' - 65'

65' - 67'
67' - 71'
71' - 79'

No.1 Bore
o - 2(}' 6"

No.2 Bore

123' Light green, fine grained rock with irregular dark green
patches and veinlets.

The rock consists of minute crystals of diopside. The
crystals are usually equidimensional in outline, but rods
and laths and sheaf-like aggregates are also prominent.
The darker patches occur when serpentine and magnetite
occur with diopside. Veinlets of serpentine and carbon..
ates traverse the rock.

The cores were split and half the core forwarded for assay_

No.1 Bore
Sample No.

1
2
3
4
5
6
7
8
9

10

•
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Core Obtained. Rock.
5' EX Calc-silicate mainly

magnetite
6'· EX ditto-mainly calc~

silicate
12' ditto-mainly mag-

netite
7' Serpentine
3' Serpentine altering

to calc~silicates

2' Calc-silicate
l' 6" Serpentine
l' 6" Serpentine altering

to calc-silicates
2' Serpentine
4' Calc~silicate with

sparse serpentine
and magnetite

3' ditto
3' ditto
l' ditto
l' 6" ditto
2' ditto
3' ditto
l' ditto
l' 6" ditto
3' ditto

10' Calc~silicate with
little magnetite

l' 6" ditto
4' ditto
9' Calc-silicate
l' Black rock (see Ap-

pendix 1)
2' ditto
2' Magnetite in calc-

silicate
2' Serpentine
l' Magnetite in calc-

silicate
l' ditto
6' ditto
3' ditto
5' ditto Serpentine 221'

-222'
10' Magnetite i" serp.

at 232' 234' 6" and
235' 6"'·

9' 6" Magnetite serp. at
226' 6"-237' 239'
6"-240' 6" 243' 6"
-244' 6"

8' Magnetite, 1" ser~

pentine at 2/
9" Magnetite

3' Magnetite
friable

ECONOMIC AND GENERAL GEOLOGY,

-257'

-259'
-262' 6"

/

~v()_ 1 Bore
79' - 84'

84' - 90'

90' -105'

105' -114'
114' -119'

119' -122'
122' -123' 6"
123' 6"-126'

126' -128'
128' -134'

..., ""' .,.. _ ".,.. ,...- ""'- - 11, '" + .Q4)Q" tyK HAY! "'!£M. is. 4 .. ¥k£ 41 -, *,

!
134' -138'
138' -143'

• 143' -145'
! 145' -147'

t
147' -161'
161' -154'
154' -156', 166' -158'
158' -164'

1 164' _174'

~ 174' -177''Ii
Ii: 177.' -181',

181' -192'
~ 192' -193'
r
j: 193' -198'

t 198' -200'

l
200' -202'
202' -207'

207' -211'
211' -216'

r 216' -221'
221' -226'

226' -236'

226' .-246'

Rock.
Broken country and

boulders
Argillite
Magnetite
Calc~silicate with

some magnetite
Magnetite
Calc-silicate with

some magnetite
ditto
ditto
ditto

43.5
27.7
11.1
16,6
29.1
35.3
28.3
33.4

%HCl soluble 1ron
24.3
31.2
22.1
28.8
48.0
52.3
51.5
43.1
56.2
42,8

86'-87' }
93'-97'

160'-170'
210'-220'
220'-230'
230'-240'
240'-250'
260'-258'
280'-288'

Footage
79'-84'
91'-105'

199'-207'
207'-216'
216'-22W
%26'-236'
236'-24~'

246'-257'
257'-262'6"
264'-268'

APPENDlXm.

OORE LOGS
em Obtained.

l' 6" BX

9" BX
l' BX
2' A.l:

l' AX
:r AX

l' 6" AX
4' AX
S- AX

•

246'

257'I,~
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APPENDIX U.

ASSAYS OF BORE COltES.
Te split and half the core forwarded for assay.

",0.

green, fine grained rock with irregular dark green
},~3 and veinlets. '

rock consists of minute crystals of diopside. The
_:::.Is are usually oequidimensional in outline, but rods
laths and sheaf·like aggregates are also ,prominent.
darker patches occur when serpentine and magnetite
.. with diopside. Veinlets of serpentine and catbODw
traverse the rock.
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No.1 Bore Core Collected. Rock. So.2BOft Core Collected.

262' 6"-266' 6" Serpa>tine 95' -t'r l' 0"265' -269' I' Serpentine
269' -271' 2' Calc-silicate with 97' -99' I' 0" "little magnetite
271' -272' 6" 6" Calc-silicate 99' -10&' ¥ 6"272' 6"-290' 16' Calc-silicate

No.2 Bore IDS' -1l3' 8" £'
0' - 12' 6" .BX Argillite pieces ver,

broken and oxid·
ised

12' - 26' 2' BX Hard argillite--some 113' -123' 10' £'weathering
26' - 27' 6" BX ditto
27' - 31' I' 6" BX ditto 12S' -12'1' ,,"31' - 41' 2' AX Hard argillite (Some 127' -140' 8"secondary silieific-

atiem)
41' - 5S' l' 6" AX ditto (weathered) 140' -143' I' .
53' - 55' 4" AX ditto (weathered)
55' - 57' 6" AX Soft argillite 14S' -1iO' .. 6" di57' -- 58' 9" AX Argillite (some sili-

cification) 150' -1ft' l'58' - 60' 4" AX Quartzite (weather· 152" -154' 2' "'
ed) I50' - 63' S" AX ditto .

154" -1iO' 5"63' - 66' 3" AX Soft' argillite-very• weathered- wme f 159' -160' 8" I" ll'"calcite cr~·stals I'
160' 8"-171" 5" '" ~65' - 67' 7" EX Serpentine

67' - 69' 9" EX Serpentine (calcite
veins)

171' -1"16' 2' 6" e-69' - 71' l' 6" EX Serpentine
71' - 7S' I' 2" EX Serpentine
73' - 74' 11" Serpentine - nearly

all altered to calc- ~

silicate t 176' -1'111" 1" ~

74' -76' l' 6" ditto
76' -77' I' ditto
77' - 80' S' Serpentine altering.

to .calc-silicate 178' -180' l' "Nearly all serpen- t
180' -181" 9"tine - 78' -79'

sparse magnetite ! 181' -181' 6'"' 4" G'80' - 82' I' 9" Mainly serpentine f
82' - 83' 9" ditto 182" -1114' l' a-8S' - 80'. i' 6"

ditto I184' -1ll6' l' 6"85' - 88' S' ditto 86' 6"-87' 6" 180' -190' 3' ~magnetite
88' - 90' I' 4" Serpentine altering 190' -1ft' 2' l'to calc-silicate .- f

some magnetite - 192" -194" 2' .
breccia-like i'oek ..

194' -187 l' 6"90' - 92' 6" 2' ditto little magnetite 197' -201' 'I' 6" .92' 6"- 95.' l' 7" M.ainly magnetite
~~.

I
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¥. ~Vo. 2 Bore Core Collected, Rocke.Core (,oUected. Rook. ,," Serpentine i 95' - 97' l' 5" Magnetite to 96' 8"l' Serpentine ,then eale-silicate2' Calc-silicate with 97' -99' l' 5" Calc-silicate verylittle magnetite
sparse magnetite6" Calc-silicate 9S' -105' 4' 6" ditto (becoming16' Calc-silicate
weathered)

105' -113' S' Serpentine altering
to calc-silicate6" BX Argillite pieces very
breccia appearancebroken and oxid-
some calcite at lQ5'ised
6"2' BX Hard· argillite-some

113' -123' 10' Serpentine alteringweathering
to calc-silicate6" BX ditto
(sparse magnetite)l' ," BX ditto 123' -127' 4' ditto2' AX Hard argillite (Some 127' -140' 8' ditto (Weatheredsecondary .silicifie-
and oxidised 1S0'-ation)
141\')l' ." AX ditto ("eathered) 140' -14S' l' ditto (Calcite veins." AX ditto (weathered)
141'-142')6" AX Soft argillite 143' -150' 4' 6" ditto (Magnetite 144'S- AX Argillite (some sili-
-146')citication)

150' -152' l' ditto4" AX Quartzite (weather- 152' -154' 2' ditto (Calcite at• 00)
163' 6")S" AX ditto 154' ~159' 5' ditto (25% calciteS- AX Soft' argilli'te--:-very
veins)weathered - some 15S' -160' 8" l' 8" dittocalcite crystals

160' 8"-171' 5' 6" Mainly magnetite'l" EX Serpentine
(170'-171' serpen-S- EX Serpentine (calcite
tine)veins)

171' -176' 2' 6" Serpentine withl' 6" EX Serpentine
I' 2" EX Serpentine sparse magnetite11" Serpentine - ilearl:s-' (Calc. silicate 175'

all altered to calc- -176')
silicate 176' -178' l' Serpentine s.lteringl' 6" ditto to calc-silicatel' ditto little magnetite and3' Serpentine altering pyriteto calc-silicate 178' -180' l' Serpentine withNearly all serpen-

sparse magnetitetine - 78' - 79' 180' -181' 9" dittosparse magnetite 181' -181'6" 4" ditto (some pyrite)l' S- Mainly.serpentine
to calc·silicate.. ditto 182' -lS4' l' 6" dittol' 6" ditto 184' -lS6' l' 6" ditto3' ditto 86' 6"-87' 6" 1M' -190' 3' ditto (sparse mag-magnetite
netite)l' 4- Serpentine altering 190' -192' 2' Serpentine alteringto calc-silicate -
to calc-silicatesome magnetite _ 192' -194' 2' ditto (little pyrite)breccia-like rock 194' -197~" l' 6" t· , ditto2' ditto little magnetite 197' -201' l' 6" .dittol' T' Mainly magnetite

I
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ECONOMIC AND GENERAL GEOWClY,

•
EcoNOMIC AND GElQlIIAL GJil

Location an4 Ae......
No. 1 Area is situated immedia~ sout1I

ten chains from the junction with Tasman ]
Tunnel Hill. This· area lies withia seveR..,Ql
Highway.

No.. 2 Area is located ! of a mile south w
from Hobart is six miles by way of TallllUlD
Tunnel Hill, then southerly along Pass Itoad: 1,
leading. mile easterly to the soutb end of tt
Sanitaty Depot._From this point a sand, roa­
shale deposits in a distauce of three hundred k

Geoloo
The rocks in both areas consist of·a ahaI

thickness from 25 feet at the northern end _
dipping to thesouth-south-weat at 4°.:......s·.

The shales overlie and are succeeded by
tones. ··The overlying sandstones have been 1L
remnants now exist in the areas surveyed.. In 't1
2 Area seventy feet of overlying sandstone bet:
hilltop,

Tbeserocks are of Triassjca~andcor~
lofty Sandstone and Sbale of the Hobart dis'

It has not been possible to trace !be f'
between the two areas surveyed and tt'~oaId 8.l.
displaced them in that locality,

Jurassiedolerite) exposed in a roadside
has intruded the lower sandstones to a limited "
bave been indurated up to three feet from the •

The Brlek Ma&erIal
Quality: These shales (or siltstoJles) of

used extensiVely for brickmaking in theBoha.
Crisp and Gunu's Brickworks ha'Ve ·used shal;
Hobart Brick Company from New Town,Cbig
and the Granton Brick Company from. Gnnt"'!
beds of any great tbickness of ideal hrid: m~
layers or .without an overburden of saDdstor
nages of rock have to be discarded..

It is expected tbat a thickness of a~t~
may be foond at the No.1 site and~ feet ,
Rumney. Exeept for narrow sandy beds near
appear to he of good even grade. Outcrop, as "
is "xtremelJ" lbnited but a bulldozed treneh p.
shows most of the beds a' foot or so below the'l\<o~
to ~ harder than the average shale and theJa ~
developed so that it may perhaps be better ~
On the outcrop it weathers quickly uui •
atmosphere for some time, breaks llP into IF'

, Quantity: Tbe No. 2 site has for caIcnIa*
up into two parts. That south of ,the~J
and tbat to the west of it No. 2A 'ana. It is '
tons of shale may be obtained in No 2 area g

I

Bore Colleeted.

4'

l' 6"

6' 6""
l'
2'
l'
r G'*

4'

5'

3'

2"
l'

l' 6""

9'
3'

l' 6""
3'
2'

7'

6"
3' 6""

l'

-293'

-261',

-276'
-278'
-280-
-281'
-284' 6"

-268'

~255'

-251'

-245'
-248'

-223'

-236'
-239'

-227'

-220'

287'

284' 6"-287'

Rock,
ditto (sparse mag-

netite)
ditto
ditto
ditto

Serpentine
Serpentine and mag­

netite
Serpentine altering

to eale·silicate in·
termittent magnet­
ite

Serpentine and mag­
netite

Mainly magnetite
little serpentine

ditto
Mainly magnetite

little serpehtine
ditto

Magnetite & quaztz
-little serpentine

Calc-silicate with
little magnetite

Magnt!tite in calc.,
silicate

Calc.-silicate (mag..
netite 257'-258')

Calc·silieate with

J

'
sparse magnetite ,

ditto
Calc-silicate

ditto
Mainly magnetite
Mainl~T magnetite-~;

little calc·silieate t,
Serpentine to cale- r

silicate (281'-287',
some pyrite) some I
magnetite tSerpentine, altering "

to calc-silicate ,
293' -298' 5' ditto
298' -307' 5' ditto r
307' -309' l' ditto i

Brick-Making MaterIals near Mt. Rumney i
by Terence D. Hughes & F. Blake I

General , d' bta" 't IIn recent years difficulty has been expene!lce . I~ ~ Imng SUIhi
able economic deposita of brick-making materIals Within easy re&C ,
f Hobart by Motor transport. , , , I rti ;

o Following a wide search for such m.aterials In varIOUS oea I es,
an examination was requested of two likely areas of shales on the
lower western slopes of Mt. Rumney.
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Assays carried out by Mt. Lyell in 1975 on two Tasmanian Mines Department drill holes in

the Tenth Legion area • (in p.p.m.)

• eu Pb Zn Il. MaSn As

T.I.. 1 8' 160 30 ~ 10 10 185 80 <:.10

20' 60 20 95 60 65 200 <.10

30' 40 15 70 15 35 200 <10

40' 40 45 145 15 120 200 ,.( 10

50' 20 30 135 20 75 240 <.10

60' 40 45 25 <: 10 45 120 <10

70' 70 20 85 120 60 200 <10
. :1 80' 50 65 <10 io 120 120 <.10

" 90' 740 65 10 65 270 80 .( 10

100' 500 30 10 35 720 160 20

110' 20 15 10 <10 410 240 40

120' 20 130 80 25 170 80 <: 10
,.

130' 330 65 40 25 115 200 < 10

140' 50 20 < 10 460 750 760 <:. 10

• 150' 20 20 35 70 115 680 <10

160' SO 10 15 10 75 SO <.10

170' 20 SO 10 30 170 80 <.10

180' 20 10 " 10 15 30 80 <..10

190' 20 15 .( 10 160 255 120 <.10

200' 240 125 50 30 265 120 <:, 10

210' 700 165 15 370 900 120 <:, 10

220' 800 65 75 125 125 120 <.10

230' 1 100 55 15 400 170 80 <:.. 10

240' 780 55 30 <:·10 700 80 <. 10
250' 340 70 30 <10 285 120 <.10

260' 210 65 35 25 240 560 <.10
270' 50 45 <:. 10 20 590 1240 <:.. HI

280' 50 15 ~ 10 10 .65 280 <. 10

290' 80 .20 10 < 10 370 1020 <"10

•
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Sn As Cu Pb Zn Ba Mo

T".L. 2 10' 20 20 *2000 65 75 520 ~20

20' 20 280 *103 '" 10 455 1860 <.10
30' 40 10 *1180 25 85 360 110.- 40' 40 10 10 20 90 640 <\~(l

50' 60 20 165 :10 70 180 ,< 1M>
60' 40 20 10 -75 160 1140 qo
70' 80 30 <: 10 10 45 1160 <..10

80' 60 10 10 10 480 180 <'110

90' 60 250 20 80 55 880 <..10

100' 20 280 35 20 200 120 <'10

110' 20 200 30 10 345 260 <10

120' 40 70 15 190 520 .180 '" 10
130' 20 80 20 <10 130 160 <:. 10

140' 60 540 20 40 170 360 < 10
:""'; 150' 20 170 <: 10 30 50 240 <. 10

160' 80 20 15 <10 135 160 <. 10

170' 60 70 70 <: 10 80 -160 " 10
I' 180' 20 170 15 40 ,35 640 <';, 10

190' 60 90 65 < 10 55 1300 < 10

• 200' 100 1 060 45 <10 85 120 <: 10

210' 20 120 10 <:.10 280 200 <: 10

220' 250 40 35 10 . 760 180 <'10.
230' 20 70 300 545 990 2600 10

240' 20 120 15 10 75 180 <. 10

250' 3 030 70 60 ..::10 250 200 < 10

260' 20 120 '" 10 <10 330 260 <: 10

270' 20 130 <10 <:.10 550 260 < 10

280' 20 140 15 <10 420 240 <: 10

290' 50 70 85 <'10 250 180 < 10

300' 90 20 45 65 260 950 <. 10

* High copper values. Contamination from Mount Lyell sample mill?

./

\
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MAPs:

1. Locality Plan 1 : 50000

2. ERG Interpretative Geology 1 : 5000

3. ERG Geology Fact Plan 1 : 5000

4. ERG Proton Magnetics 1 : 5000

5. ERG Geochemical Plans 1 : 5000
a) Sn

• b) As
c) Cu
d) Pb
e) Zn

6. ERG Composite Line Profiles 1 : 2000
a) ERG Line 1000N
b) ERG Line 1200N .
c) ERG Line 1400N .
d) ERG Line 1800N .
e) ERG Line 2200N .
f) ERG Line 2600N .
g) ERG Line 3000N
h) ERG Line 3400N .
i) ERG Line 3800N ,
j) ERG Line 4200N
k) ERG Line 4600N '• 1) ERG Line 5000N .

7. Area 'D' Geological Map 1 : 5000
(showing proposed DDH)

8. Line 24E Composite Profile 1: 2000
(showing proposed DDH)
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