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1. INTRODUCTION

The Granville East and Gourlays Creek Prospects lie at the

southern end of the Rocky Cape E.L. 1/77, which is held by

CRAE in joint venture with Geopeko.

Granville 'Harbour is a coastal shack settlement 27km WNW of

Zeehan in Western Tasmania. This was used as a base, while the

field programme was carried out. Access to the prospects is by

H.E.C. roads originating in Zeehan.

This report documents progress by Geopeko for the joint

venture over the period from January to June 1982.
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A detailed investigation involving gridding, geological

mapping, soi l/rock geochemistry and geophysical surveys,

was carried out· over the large aeromagnetic anomalies in the

Granville Harbour area, designated Granville East and Gourlays Creek.

Granville East .

Results from Granville east indicate that there are

several horizons of calc silicate and carbonate assemblages

with anomalous Sn geochemistry. These horizons have been

shown to be mineralized in part with magnetite and pyrrhotite

and very anomalous values of Sn being returned from the

costean on line 9990N.

The results from this costean led to the drilling of

DDH 1. This hole intersected 4 metres of massive, oxidised

pyrrhotite. The interval assayed 4m at 0.11%8n with one

section between 39m and 40m assaying 0.36%8n. At least

85m of calcsilicate/carbonate rock was intersected in the hole.

This indicates that there are significant thicknesses of rock

with 'skarn' like affinities in the sequence.

These favourable horizons are demonstrably associated with

excellent magnetic character, hence are very likely to incur a

facies change at depth to tin bearing magnetite/pyrrhotite.

In the light of information collected to date, it is

considered that the style of orebody being sought has certain

definable characteristics. As a result, a priority system has

been proposed using these characteristics, in order to assign drill

targets .



7.

589009
The priority system is as follows:

Priority 1: Coincident Sn, Cu, As, soil anomalies. Coincident

magnetic and SP anomalies. Calcsilicate/carbonate

rocks mapped with strike continuity.

Priority 2a: Coincident Sn, Cu, As soil anomalies.

Coincident with anomalous magnetic and SP response.

Priority 2b: Coincident Sn, Cu, As soil anomaly. Coincident

with anomalous magnetic response. SP anomaly

adjacent.

Priority 3: Coincident Cu, As soil anomalies (with some

Snresponse) coincident with magnetic and or SP

anomaly.

Priority 4: Magnetic and/or SP anomalies with some geochemical

character.

Recommendations

1. The existing grid should be infi11ed with cross lines at 50m

spacings and read wi th ground magnetics.

•

2. Three drill holes are proposed initially to test Priority 1

areas. These are:

DDH2

Coord: 9700N 9950E

Dec1in: 50
0

Azimuth: 231 0

Final Depth: 250m



8.

589010

.-
DDH 3

Coord:

Declin:

Azimuth:

Final Depth:

DDH 4

Coord:

Declin:

Azimuth:

Final Depth:

9875E 10,200N

500

231
0

250m

10,400N 9625E

50
0

51
0

250m

3. Priority 2b areas warrant 3 diamond drill holes on present

indications. However, any drill targets will be influenced

by results from the first phase of drilling, consequently no

detailed proposals will be made at this stage •.

•• 4. Reconnaissance grid lines should be established north of

the existing grid, to close off the Granville East anomaly.

4. The testing of drill core and other oriented samples

for magnetic properties. i.e. susceptibility and remnance.

6. A ground EM technique should be employed over the grid.

7. A reassessment of soil sample method needs to be undertaken.

8. Studies into the mineralogy of the various Sn species present

in mineralization needs, to continue.

9. Efforts should be made to increase our data base with respect

to this type of deposit.
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Gourlays Creek

Preliminary work, has delineated several discrete magnetic

horizons within the Gourlays Creek propect. Several occurrences

of massive magnetite have been found being associated with copper

mineralization. Limited soil sampling demonstrated coincidence

between anomalous Sn values and near surface magnetite.

Re commendations

1. The extended grid should be geologically mapped.

2. Selected 'c' horizon soil samples should be taken by

pOWer auger, to directly assess the Sn potential of

this prospect.

3. Limited costeaning over near surface magnetite horizons.

4. Upon completion of this programme, further infill gridding

and assessment, will lead to target definition for diamond

drilling.
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3. PREVIOUS WORK

3.1 Granville East

Porter (1980) selected the Granville East magnetic

anomaly from the 1957 Rio Tinto Aeromagnetic survey. He noted

that the anomaly lay on a similar trend to St Dizier, a known

tin bearing magnetite pyrrhotite skarn deposit. Reconnaissance

of the prospect defined the trend of the Granville East

anomaly. Rock chip samples close to the magnetic anomaly

returned moderately anomalous values of 15 to 40ppm Sn.

3.2 Gour1ays Creek

The Gour1ays Creek Prospect, formerly Granville West is

a conspicuous 3.5km aeromagnetic anomaly first outlined in the

1957 Rio Tinto survey. Reconnaissance lines defined the anomaly

and thin massive magnetite beds were recorded with rock chips

assaying 4ppm Sn. Anomalous pyritic quartzites assaying

15 to l40ppm Sn were also documented.waere the magnetic trend

intersected the coast, dolomitic siltstones were mapped.

(Porter, 1980) .
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4. REGIONAL EVALUATION

4.1 Regional Geology (Refer Plan 1)

The Adelaidean aged rocks which make up the Granville

Harbour area can be broken into two zones. The sequence

directly north~f Granville Harbour, confined mainly to the

coast, is possibly a southern extension of the Whyte Schist,

part of the Arthur Lineament (Corbett and Brown 1973). The

sequence exposed on the coast consists dominantly of

deformed hornfels mica schists, and massive quartzites. In

contrast the rocks in the Granville East area consist of

quartzites micaceous quartzites, black shales, mudstones

and carbonates. These rocks are deformed and metamorphosed, but

to a far less degree than those exposed on the coast.

This sequence corresponds to the Oonah Quartzites and Slates

of Spry (1958).

Recent work by A. Brown of the Tasmanian Department of

Mines suggests that the Oonah Quartzites and slates may be

subdivided into an upper and lower sequence. The lower

sequence consists dominantly of grey quartzite, thin bedded

micaceous quartzite, siltstones and black shales. The upper

sequence consists of black mudstones and shales,quartzite units,

carbonates and volcanics. These upper and lower sequences may

be represented in the Granville East area.

During the Late Devonian, at the end of the Taberabberan Orogeny,

an episode of granite intrusion occurred in Western

Tasmania. The Heemskirk Granite is one such intrusion.

It consists of an upper subhorizontal layer of red granite

overlying white granite. At the contact zone between these two

types abundant quartz tourmaline nodules occur. (Klominsky, 1972)
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Sub basalt fluviatile deposits of boulder beds-and

sand and grit·beds crop out to the north and east of Granville

Harbour. Olivine and magnetite bearing Tertiary basalt

forms a low undulating plateau which covers a large proportion

of the Courlays Creek. Grid.

The contact of the Heemskirk Granite and the Precambrian

sediments was mapped by M. Effler and his report is included

as Appendix 1. Permission was given by Aberfoyle to undertake

this study as the bulk of the contact lies in their E.L. 47/71.

Effler's conclusion was that the northern contact of the

Heemskirk granite seems to be a complex contact with apophyses,

subdomes and troughs. Contact metamorphic effects include:

1. Intensive tourmaline replacement of argillaceous layers

in the quartzites close to the granite together with

tourmaline infilling cracks and joints.

2 •. An increase of quartz veins in .the quartzites neer

the contact.

3. Formation of small magnetite/calcsilicate skarn bodies on

the contact .
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4.2 Granville Harbour Aeromagnetic Survey (Refer Plan 2)

The Aeromagnetic Survey of the southern part 6f the

E.L. 1/77 was flown by Geoex Ltd. in September 1981. The

processing and plotting of the data was undertaken by Austirex

Aerial Surveys. The purpose of the survey was to better

define and locate the anomalies detected on the 1957 Rio Tinto

survey, and improve on the quality and presentation of the

data from this survey. Further details of the survey can be

obtained from Plan No 2.

Broadly the magnetic anomaly patterns can be divided

into two classes. Large complex magnetic highs which cannot

be resolved into their component sources from the airborne data,

and discrete 'bullseye' style anomalies more likely to come

from one source or a collection of closely related sources

within a small area. The major anomalies which fall into

the discrete class have been designated Granville East;

Duck Creek; Gourlays Creek South and Stingray. Outside the

boundary of E.L. 1/77 but covered by the survey and falling

within the discrete class are the anomalies over the St. Dizier

and 'Big H' skarn deposits. The major anomalies which fall into

the broader compound,class are designated the Gourlays :Creek

and the Big Rocky Creek anomalies. Both these anomalies

bend to the west at their northern extremities, where they

are truncated at a major cross feature, possibly a fault,

which extends off the survey area. South of this feature there

is a consistant north-west/south-east trend evident along

whicR most anomalies lie. To the north the Stingray Beach

and Duck Creek anomalies lie on no such trend. The Heemskirk

Granite appears as a large magnetically quiet area in the

south of the survey area .
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5. DETAILED PROSPECT EVALUATION: GRANVILLE EAST

5.1 Granville East Prospect

After preliminary reconnaissance, the best development

of the Granyille East magnetic anomaly was located and a

1.4km by 1.2km grid was established. Cross lines were

spaced at 100m intervals. Detailed evaluation to date involved

geological mapping, 'e' horizon soil geochemistry and

geophysical techniques, (ground magnetics and .SP).

Three costeans and one diamond drill hole have also been

completed.

5.2 Geology (Refer Plan 4)

5.2.1. Stratigraphy

While outcrop is poor 1n this area, a good geological

understanding was achi.. ved with a combination of outcrop

mapping and by logging rock chips, obtained in the soil

sampling programme.

Two main lithotypes were encountered in the grid area

Lithotype 1 dominates the eastern half of the grid. It

consists of whit~ massiv~ saccharoidal quartzites, micaceous

quartzites, and quartzites with thin shale interbeds. These

thinly laminated shale beds become more common in the western

part of the sequence, near the contact with Lithotype 2.

The quartzites only rarely exhibit sedimentary current

features such as cross bedding and scour and fill structures.

Limited observations of younging criteria suggests the sequence

youngs to the west •
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15.

Th,e micaceous quartzites are commonly crenulated and

exhibit complex .small scale folds. Crenulated beds commonly

partition to form the cleavages present.

Quartz vei~ing is noticeable in some outcrops. Veining

rare ly exceeds lcm in thickness. Veins are predominantly

'sweat out' veins formed during deformation. A hydrothermal

origin for some of the veins cannot be discoun,ted, however. The

veins are dominantly quartz,with occasional. small selvages,

of muscovite.

Logging of rock chips delineated areas in the quartzite

where tourmaline -mica mixtures define thin laminae. This

indicates that tourmaline is replacing argillaceous layers

within zones in Lithotype 1. This is possibly indicating

the proximity of granite beneath Lithotype 1.

LithotyPe 2 consists dominantly of pyritic black shales

and mudstones. The black shales are very carbonaceous and

finely laminated. Bedding is often very difficult to distinguish

from the we 11 deve loped cleavage.

Some rock types exposed in costeans include black hard flinty

rocks which may be described as homfelsed equivalents of black

shales.

The black shales cormnonly have pyrite along bedding and

cleavage planes. Black shales intersected at depth by DDH 1,

contain pyrrhotite rather than pyrite •
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Within the Lithotype 2 sequence "re beds of carbonate

and contact metamorphosed carbonates. Mapping has delineated

a ca1csilicate/carbonate unit which strikes grid north for

over 900m. A costean on line 9990N has exposed at least

10m of this calcsilicate/carbonate assemblage. In general

it varies between a complex siderite, tremolite/actinolite,

diopside serpentine rock with varying amounts of magnetite,

pyrrhotite, pyrite, arsenopyrite and cassiterite,to a fairly

simple tremolite, arsenopyrite rock.

Apart from this linear horizon, three other carbonate occurrences

have been mapped which are probably linked by complex folding.

The sequence intersected by DDH 1, allows the examination of

altered and unaltered carbonates. DDH 1 penetrated 85 metres of

calcsilicate/carbonate rock. The unaltered carbonate appears

as a silicified carbonaceous ~i~tstone or shale. Petrography

(Appendix l,KR 11459) reveals it to be a finely laminated

carbonate mudstone with carbonaceous material defining the

laminae.

Thin quartzite units appear at the top of the lithotype 2

sequence.

Overlaying the Precambrian sequence are flat lying Tertiary

iron rich grits with fluviatile boulder and grit beds. These

Tertiary sediments predominate in the north western corner of

the grid with remnant patches in the south .
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Bedding exhibited in ,the Lithotype 1 quartzites

dominantly dips to the east. A small flexural antiform and

sy~orm occurs in the central grid area. Small scale folds

associated with this feature, suggest that the structure

plunges at a shallow angle (approx 350
) to the north. At

least 2 and possibly 3 cleavages are present in outcrop with a

dominant cleavage direction of between 2800 to 3000 magnetic

(Plan ). This cleavage represents the last deformation which

caused the observable structure in the area.

Deformation in the black shales and calcsilicates of

Lithotype 2 is very difficult to decipher.

fabric of the black shales can be shown in

The predominant

dri 11 core to be

•

both So -(lithological layering) and Si (or perhaps S2 or S3)

which is a cleavage.

The ground magnetic picture strongly suggests complex

folding of the shales south of line 9800N. Outcrop is however,

too poor in the area to form definite conclusions. Proposed

drill holes in this area, will greatly assist in structural

interpretation.

A major fault trending NNE Mag. terminates Lithotype 2

around line 9500N.

Facing criteria is very sparse, however limited crossbedding

evidence suggests that the sequence youngs from east to west.

This implies that the entire sequence is overturned.



5.2.3. Surface Mineralization
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TWo discoveries of surface mineralization have been made.

The first was located by soil sampling at coordinate 9500N 9750E.

pitting uncovered a sequence of massive arsenopyrite and

pyrite with ~p to 50% of the rock made up of white fibrous

tremolite. Chip samples only assayed around 45ppm Sn

(examples KR 6728 KR 6729), however close spaced (5m) infill

soil sampling next to this occurrence returned anomalous tin

values of up to 700ppm Sn; indicating the excellent potential

of this horizon.

A second discovery of surface mineralization at coordinate

IO,OOON 9770E consists of boulders of magnetite-geothite

gossan associated with a white silicified calc-silicate rock

in which coarse crystals of cassiterite (up to 3mm in the long

axis) are evident. Atypical sample of the magnetite gossan

(KR 5975) assayed 6.35% Sn, and an example of the silicified

calcsilicate rock (KR 7971) returned 2.1% Sn.

5.3

5.3.1.

Geochemistry

Method

•

In accessible ground, a Bombardier mounted Jacro auger

was used to retrieve a good 'e' horizon, or if possible,

bedrock sample. Sample depths ranged from O.5m to 10m, but the

median was 2 metres. In less accessible areas, a two man, portable

power auger was used. A median sample depth of 2m was also achieved.

Particular care was taken, to avoid contamination from

surface alluvial material. Where it was thought contamination

could not be avoided, it was duly noted in the geochemical ledger

sheets. The initial sample interval was 25m, however where

further detailed was required, 5m spacing infill work was

carried out.
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The samples were assayed for Sn, W, Cu, Ph, Zn, Fe, Ag,

Bi, Mo and As. Samples were submitted to Analabs in Cooee,

Tasmania. Sn and W were analysed by XRF methods, Cu, Pb,

Zn. Fe. Ag. Bi,. Mo, As were determined by A.A.S. methods.

The -80 mesh sample fraction was used for analyses. The

results are documented on ledger sheets in Appendix 3:

Contour intervals were determined by I eyeballing'

the data rather than by any statistical method. Statistical

manipulation of the data may be warranted at a later date in

order to 'fine tune' the relationship between geochemistry and

geology.

Sn Geochemistry <Refer Plan 4)

Values in excess of 20ppm are considered anomalous above

a background of 0 to 10ppm. At 25 metre spacing the maxim\Dll

value of Sn was a single sample of 1000ppm.

Five metre infill sampling on line 10.OOON. returned two

assays of 2.0% Sn and 1.4% Sn respectively along strike from the

magnetite gossan-outcrop. It is noteworthy that at 25m spacing

no Sn anomaly was generated in the vicinity of the stanniferous

magnetite gossan.

The major feature is a linear anomaly defined between 9700E

and 9800E, which extends from 9500N to IO,400N over a strike

length of 900m. A second narrow anomaly extends from 9500N

to 9900N around 9900E. Several other first order anomalies are

confined to the north west and northern parts of the grid. A large,

diffuse, low order anomaly Occurs to the east of lO,lOOE. This

can possibly be related to tourmalinised quartzites mapped in

the area. Infill soil sampling on lines 9500N, 9600N, 9700N

enhanced existing anomalies and defined high values of Sn on

line 10, OOON .
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The dominant linear zone can be matched uniquely to a

mapped calcsilicate horizon outlined in geological mapping.

The lack of dispersion by Sn suggests that no significant

secondary remobilization has occured.

eu Geochemistry (Refer Plan 5).

Background values fall within the 5 to 20ppm range.

A first order anomaly is deemed greater than 50ppm. A

maximum value of l750ppm Cu occurs at 9400N, 9775E. A

cluster of anomalies occur south of 9900N between 9700E and

10100E. The contoured pattern suggests a folded copper

rich horizon. A linear anomaly is apparent between 10,lOON

and 10,400N and, perhaps significantly, lies close to the

Lithotype I, Lithotype 2 boundary. A number of lower order

anomalies occur west of 9700E.

Pb Geochemistry (Refer Plan 6)

Greater than 20ppm is considered anomalous with

background values occurring in the 0 to l5ppm range.

Maximum value of Pb in the soil geochemistry was l50ppm. Again

a cluster of anomalies occurs south of line 9900N, however they

are mOre discrete, suggesting several anomalous horizons. A

broad anomalous zone appears on the western edge of the grid.

Zn Geochemistry (Refer Plan 7)

•

Greater than 30ppm Zn is considered anomalous while

10-20ppm Zn appear as background values. The maximum value

of 5900ppm Zn occurred at 9500N 9770E .
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Zn geochemistry appears to give a broader dispersi~n

pattern than other elements. The cluster south of 9900N

reappears, with some suggestion of a continuous horizon

making up to a fairly broad anomaly between linea 10,l00N and

IO,400N. An interesting, but limited anomaly occurs on ,line

9800N between 9500E and 9600E.

As Geochemiatry (Refer Plan 10)

Background values in the Lithotype 2 sequence range

between 5 to 10ppm As while values in Lithotype 1

approach zero. A first order anomaly is considered greater

than 20ppm As. The maximum value of 2.7% As at 9500N, 9775E

relates to the exposed massive arsenopyrite, pyrite, tremolite

mineralization. The geochemical pattern is complex, however

the southern folded? cluster of anomalies is clear, together

with a broad zone between 9900N and I0450N. The highest As

values occur at the southern end of the grid.

Fe Geochemistry (Refer Plan ll)

•

The data suggests that greater than 2% Fe is anomalous.

Background values of Fe within the black shales of Lithotype 2

appear to fall in the 0.3 to 1% range. Fe values in the

quartzites of Lithotype 1 range between 0.1% to 0.4% Fe.

Anomalies generated east of line 9600E form linear,

ill-defined anomalies. The broad zone On the western edge of

the grid reflect Fe rich Tertiary grits and sands •
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Mo Geochemistry (Refer Plan 8 )

Background values in the Lithotype 1 sequence generally

approach zero. Within Lithotype 2, they appear to range from

lppm to 1.5ppm although at these low values, this may not be

meaningful. However using a 2ppm, first contour interval,

coherent results emerge.

The linear trend exhibited by .the Sn results is reinforced by Mo

values. Similarly, the apparently lolded complex south of

9900N is further reinforced.

Ag, W, Bi results do not form a coherent picture in

this environment.

General Comments (Refer Plan: 1:8)

In summary, the soil geochemistry forms a grid north-south

corridor which merges with a complex zone south of Line 9900N.

Contours generated by Cu, As, Mo and Zn suggest folding and/or

faulting of geochemically active horizons. Empirically Sn

bearing horizons are coincident with As, Mo, Cu and Zn

anomalies. An interesting collection of anomalies occurs

between lO,500N and lO,300N and 9450E and 9650E. Similarly

a coincident Cu, Pb, As, Zn anomaly in the south western

corner of the grid is noteworthy •



5.4 Geophysics
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Detailed ground magnetic and Self-Potential surveys have

been completed on the Granville East grid. The magnetic survey

was undertaken to locate the Granville East aeromagnetic anomaly,

snd determine the nature snd distribution. of magnetic sources

within the area, and to aid in the interpretation of geology.

The survey is described in detail elsewhere (Sumpton 1982).

Subsequent to the drilling of DDH 1 and the observation that

significant concentrations of sulphides were likely to be

associated with Sn mineralization, and SP survey was designed

to attempt to locate other such concentrations.

5.4.1. Magnetics (Refer Plans 13 and 14 A, B, C)

"

•

The southern area of the grid, south of line lOlOON

presents a complex picture which cannot be explained by a single

source or a simple collection of individual sources, but rather

by an interplay of folded units bearing variable concentrations

of magnetic minerals. Where these units intersect the surface

they produce magnetic 'spikes', elsewhere they appear deeper.

From the evidence of these near surface features, the zones appear

to be of limited thickness. However the magnetic profiles imply

that whether because of the composite effect of a number of

units, or of a real increase in the width of individual magnetic

units, greater thicknesses of magnetic material should be

encountered at depth.

Such a magnetic 'spike I as mentioned above is present over

the zone of stanniferous gossan on line 9990N where subsequent

costeaning confirmed, at least in this particular case, the

relationship between magnetic material and Sn mineralization.

The pyrrhotite/Sn zone intersected in DDH I is consistent with

anomaly .

North of line lOlOON the situation seems much simpler.

The magnetic picture is dominated by a low amplitude but

persistant anomaly which has as its source a dyke like body

apparently dipping steeply to the west.
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Without exception all deep sourced magnetic-anomalies

which are well· formed enough to show evidence of dip have

implied that the source dips to the west, which is contrary to

the geological evidence. Whether this is due to mnbiguity in the

magnetic profiles, some structural complexity which allows both

interpretations to be correct, or the affects of a significant

remnant magnetization vector not parallel to the current field

direction, has not yet been determined.

5.4.2. Self Potential (Refer Plans 15 and 16 A, B)

•

The SP survey located a sizeable number of intense

anomalies, most of which can be related to sharp, near surface,

magnetic features. These anomalies are generally in the ~ange

-300 to -BOOmV and where they are well shaped show evidence that

the source dips to the east, i.e. in agreemept with geological.

indications. The responses in this catagory which do not have

magnetic character notably those centred on 9BOON 9875E are

nevertheless likely to be caused by near surface s~lphide mineralization.

The relationship between SP and magnetic respOnses is

less clear on the western side of the grid (circa 9400E) between

lines 9900N and I0200N. Here the SP anomalies are less intense

and broader, while the magnetics, though showing evidence of near

surface sources, shows few well defined spikes and does not

correlate exactly with the SP. This suggests a more diffuse and

erratic source for both responses.

Further to the north there is a well developed SP anomaly

(-200mV on line l0400N, 9512E) in an area mapped as Tertiary

cover. This cover may well be the reason for the reduced

amplitude of the anomaly and the lack of near surface magnetic

response.

In general the effect of the pyritic black shale is to

increase the noise level over its area of outcrop compared with

that over the quartzites.

-----,



•

The SP survey has better defined those areas which are

likely to reveal near surface mineralization, including some

which were without noticeable magnetic expression. The

distribution of the SP anomalies reinforces the relative

complexity of the area south of line IOlOON. Figure 4

is an attempt to show the sort of relationships which may

exist between magnetic sources in this area. It is not meant

to be a rigorous interpretation but it does to a large

extent satisfy the constraints of the observed surface magnetic

and electrical potential fields .
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5.5. Costean Programme

Three costeans were excavated to obtain more geological

information.

1. Costean Line 9990N between 9740E and 9766E.

This was designed to expose more of the stanniferous

magnetite gosser located during geological mapping.

Results of this exercise are depicted in Fig 2. The costean

exposed typical black shales and, significantly 10m of

mineralized carbonates and calcsilicate rocks. The

sequence dips fairly steeply to the east with a small,

north plunging antiform at the western end. No facing

criteria could be seen. In detail, p~ssing from west to east,

using 9740E as a datum the sequence is as follows:

,

•

0-7.2m

7.2m-8.5m

8.5-13.7m

l3.7-l5.8m

15 . 8-17 . 5 rn

Hard,finely laminated,pyritic black shale.

White ,altered sandstone with abundant

Fe staining.

Hard,finely laminated black shale.

Pyrite along bedding and cleavage planes.

Highly weathered sequence with layers

of diopside rich rock with arsenopyrite

and some magnetite veinlets.

Complex siderite, diopside, tremolite

rock with coarse clusters of magnetite,

pyrrhotite and arsenopyrite capped by

magnetite gossan. Petrology reports that

tin occurs in the form of coarse to

very fine crystals of cassiterite intergrown

with magnetite. Similarly other Sn

compounds such as wickmanite or schoenfliesite

are highly probable (hydroxides of Sn with

Fe/Mn or Mg). (Refer Appendix 1)



17.5-20.5 In

20.5-24 m

,Jo"-'VI'oJoJ
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- Siderite rock containing disseminated

pyrrhotite,pyrite, magnetite and

arsenopyrite. Veins of green serpentine

noted.

White silicified carbonate/calcsilicate

rock with siliceous bands. Some

specimens exhibit coarse clusters of cassiterite.

Rock cbip samples taken across this horizon returned the

following values for Sn.

Metres Sn% Metres Sn%

. 12-13 0.04 19-20 0.70

13-14 0.04 20-21 0.62

14-15 4.80 21-22 11.22

15-16 4.71 22-23 0.53

16-17 1.91 23-24 0.05

17-18 0.81 24-25 0.01

18-19 2.89

The magnetite gossan zone was followed by trenching a1ong·strike

to the soutb for 10m. .Spongy oxidized magnetite, siderite

rock was exposed. Rock chip samples along this costean returned

the following Sn assays.

Metres Sn%

0-lm 8.79

I-2m 2.51

2-3m 3.14

3-4m 0.962

4-5m 2.63

5-6m 3.61• 6-7m 4.93

7-8m 3.67

8-9m 4.44

9-lOm 7.02
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The geochemical profiles indicate that the Sn

mineralization is associated with anomalous values of

Fe. As and Cu. (Refer fig 2.)

2. Costean (Line 9700N. between 9830E and 98S7E) was dug

across the major magnetic anomaly and designed to expose

the magnetic source rock. The grotmd magnetic profile

suggests that magnetic material comes close to the surface

at this point. Details are illustrated in Figure 3.

The costean exposed the following sequence using 9830E as

a datum on zero point.

O-12m

l2-27m

Finely laminated black shale. Flinty texture

in part. Pyrite is common on bedding planes.

Banded diopside 'skarn' containing distorted

layers of cream white diopside with layers

of muscovite and phlogopite and pyrite and

arsenopyrite grains throughout. Thin layers

of cherty silica are common.

-.

•

Sn geochemistry was very low over the calcsilicate interval.

Zn and Fe show some character.however,significantly no

magnetic material such as magnetite or pyrrhotite could be

found. However the likelihood of magnetic material at depth

in this horizon is high •



3. Costean on line 9500N, (between 9825E and 9850E) was

planned to uncover skarn assemblages along strike

from the massive arsenopyrite,tremolite mineralization

discovered on line 9500N. Excavation failed.to penetrate

the Tertiary alluvial boulder beds.

Geochemical" results from all three costeans are recorded

in the geochemical ledger sheets in Appendix 3.

;)OJVJi
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5.6 Results of DDH 1 (Refer Plan 17 and Appendix 3)

In view of the encouraging results obtained frOm

the line 9990N costean, a short drill hole was planned to

intersect the mineralized horizon at depth.

It should be noted that the ground magnetic response over

the mineralized sequence was a narrow spike" on the flanks of

a much broader magnetic anomaly. A self potential survey,

which was undertaken after the drill hole was completed, revealed

a-577mV anomaly, coincident with the narrow magnetic spike.

The hole was terminated at a depth of l56.4m A summary

of the rock sequence intersected is as follows:

0-8.7

8.7-11

Fine grained,silicified sandstone. Fine
quartz veination. Pyritic.

Total core loss.

11-37.5 Unconsolidated tremolite, pyrite
Obviously brecciated below 22m.
fault zone.

rock.
possible

•

37.5-41. 5 Massive, pyrrhotite. goethite rock. ~rown

fibrous radiating crystals of goethite after
pyrrhotite. Remnant zones of less oxidised
pyrrhotite occur. Approximate breakup of
this mineralized zone is as follows;



38.9-39.7 Massive pyrrhotite, slightly oxidised.

39.7-41 Dominantly goethite with remnant pyrrhotite.
I

37.5~38.9

41~41.5

41.5-46

Dominantly goethite.

Massive pyrrhotite.

Tremo1ite? actinolite
veins of serpentine.

30.
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'skarn' rock. Crosscutting
Coarse clusters of pyrrhotite.

46-55.1

55.1-68.8

68.8-76.9

76.9-115.2

115.2-134.51

134.51-156.4

156

silicified grey siltstone.

Black shale with banded calcsilicate interbeds.

Banded calcareous or dolomitic siltstone.
Siliceous banded rock with fine lamellae of
carbonate. Calcsilicate veins common.

Calcsilicate 'skarn' rock. Bands of silica
and white diopside with crosscutting veins
with pyrite, pyrrhotite, tremo1ite, actinolite
and serpentine. Complex xma11 scale folding common.

Finely laminated black shale with carbonate and
ca1csi1icate interbeds. Pyrrhotite clusters common
in ca1csilicate layers.

Finely laminat~d black shale. Up to 5% disseminated
pyrrhotite throughout.

E.O.H.

The best intersection occurred at:

37.5m - 41.5m 4m at 0.11% Sn

•

This included 1m between J9-4Om which assayed 0.36%Sn.

This zone is dominantly massive pyrrhotite.

The results of this hole indicated the following.

1. The mineralized horizon exposed in the costean was

intersected at a vertical depth of 25m. The grades of Sn

intersected were, however, not compatible with those

indicated by the costean. This nonwithstanding, it is clear

that the massive pyrrhotite zone in DDH 1 is highly anomalous in Sn•



,

•

2. At least 85m of calcsilicate/carbonate rock was intersected

in ~he hole •. This indicates a signficant thicknesses of

reactive carbonate rock which has been contact

metamorphosed to skarn-like assemblages. This fact

coupled with the well defined magnetic pattern in the area,

suggests that the probability of finding skarn related

magnetite and pyrrhotite bodies is high •



6. SYNTHESIS GRANVILLE EAST

•

The main target in the Rocky Cape E.L. 1/77 is a

Renison Bell style pyrrhotite, cassiterite orebody. Renison

Bell in Western Tasmania is reported to have probable reserves of

24 million tonnes at 1%8n (Patterson, 1981). The presence of

the St. Dizier Sn deposit 7 km south-east of Granville East

enhances the pptential in this area. St. Dizier is a magnetite,

pyrrhotite skarn-type deposit which in 1979 had reserves of

1 million tonnes at O.7%Sn (CRAE report>. The host rock is a

serpentinised forste~ite marble. Recoverable tin occurs

as cassiterite within pyrrhotite and magnetite, in a host rock

which is essentially serpentine. The similarities between

the aeromagnetic signatures of the Gourlays Creek and Granville

East prospects with that of St. Dizier was suggested by the 1957,
Rio Tinto survey and strongly reinforced by the CRAE/Geopeko

aeromagnetic survey of 1981.

Subsequent ground magnetic surveys at Granville East

have revealed magnetic anomaly patterns, although diverse in

their size and concentration, of magnetic material and complex

in their inter relationships, are consistent magnetite/pyrrhotite

bodies. Geological mapping with subsequent costeaning and diamond

drilling, has conclusively defined significant units which

contain skarn mineralogies, unaltered carbonates and, most

importantly, anomalous values of tin. In detail, these horizons

have been demonstrated to be mineralized in part. Clearly, the

mineralized sequence uncovered by the coste an on line 9990N,

returned extraordinary assays of Sn. The intersection

of DDH 1 has shown that these skarn horizons will have depth

extent. However the disappointing assay results from DDH 1

indicates erratic grades, which is commonly a feature of skarn

and replacement styles of mineralization (e.g. Cleveland and

King Is land) •
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The SP survey, completed in the latter part of this

field programme, has revealed anomalies coincident with the

defined pyrrhotite zone and other magnetic features.ith a

large sulphide component, at least in the near surface.

This implies that the coincident magnetic/SP anomalies hmost

probably reflect near surface pyrrhotite.

The programme outlined in this report, has sUbstantially

upgraded the Granville East Prospect. The data base established

to date, will allow future exploration for magnetite-pyrrhotite

tin mineralization to proceed with a high probability of success.

Anomaly Evaluation

It is considered that the style of orebody being sought

at Granville East should have the following:

, '.'

a.

b.

A geochemically anomalous response in the I C' horizon

soils of one or more of the following elements. Sn, Cu, As, Fe.

A magnetic response with or without an associated

SP response •

An association of these factors with a mapped

carbonate/calcsilicate horizon is seen as a bonus. It is also

considered, that if the mineralization has a large pyrrhotite

component as is indicated then a good EM response over significant

Drl.neralization could be expected. However with the cur'rent .

database, the following priority checklist is proposed:

Priority 1 anomaly:

Coincident Sn, Cu, As soil anomalies. Coincident

magnetic, SP anomalies. Calcsilicate rocks mapped

~ with strike continuity.

Priority 2a:

Coincident Sn, Cu, As soil anomaly. Coincident with

anomalous magnetic response. SP anomaly coincident.

!
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Priority 2b:

Coincident Sn, Cu, As soil anomaly. Coincident with

anomalous magnetic response. SP anomaly adjacent.

Priority 3:

Coincident Cu, As soil geochemistry (with' some Sn

response) coincident with magnetic and/or SP anOlllaly.

Priority 4:

Magnetic and/or SP anomalies, with some, geochemical

character.

Plan 18 summarises important geological and geochemical

features and should be assessed in conjunction with the ground

magnetic contour map and SP contour map. The map has been- ,-
divided into priority areas based on the existing data.

Recommendations for future, WOrk

The existing grid be infilled with cross lines established

and read with magnetics.

•

2.

3.

Reconnaissance lines to be established north of the

existing grid, to evaluate the northern extension of

the magnetic anomaly.

The testing of drill core and other oriented samples

for magnetic properties i.e. susceptibility and

remnance characteristics. This is particularly important

in view of the conflict between the interpreted dip

of the magnetic structures and the geological dip •
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A ground EM technique should be considered for the

Granville East area. If the mineralization in this

prospect is dominantly pyrrhotite, it is conceivable

that -deeper seated hodies may not give magnetic or

SP responses. An EM system , will, however detect

these bodies. This action may generate new anomalies

and will certainly enhance our knowledge of known

targets.

5. Selected 'B' samples from the soil sampling programme

should be pulped and reassayed. This is because cassiterite

found in hand specimens and in stream sediments has been

: quite coarse and would be missed in the -80 mesh fraction.

Reassaying whole samples may give new anomalies in !areas

where companion elements has shown geochemical character

and similarly enhance known anomalies.

6. Studies have began into examining the mineralogy of the

various Sn species present in mineralization found to

date. This may shed some light on the difference between

results from the Line 9990N costean and the intersectioIf~

in DDH 1.

7. Efforts should be made to increase our data base with

respect to this type of deposit. For example:

reviewing core from old holes drilled at St Dizier,

reviewing data from Tenth Legion and Mt Lindsay and

communicating with people with experience from Mt Cleveland,

Rension Bell and Mt Bischoff. Although this type of orebody

is much sought after, their characteristics are not widely

known.

•
8. With the knowledge gained in this field programme,

the area has been divided up into zones of priority.

These zones are shown on Plan 18. The criteria for anomaly

selection has been described above.
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Priority 1 areas

•

1.

2.

Zone between 9500N and 9850N.

This complex zone warrants at least three holes each of

150 to 250m.

An initial hole is proposed and collared at 9700N, 9950E

with an azimuth of 23loM, declination of 50
0

and a

planned depth of 250m.

This hole, DDH 2 will test the following features

(Refer Plan 19 )

1. Coincident Sn, Cu, As soil geochemistry anomaly.

2. It will test the near surface expression of the

larger magnetic anomaly.

3. Coincident SP anomaly.

4. It will penetrate known calcsilicate 'skarn'

horizons at depth.

5. It will allow a 3D look at the complex structure

in this zone.

Zone between 9850N and 10650N

Two holes are planned on lines 10200N and 10400N (refer plans

20 and 21 ). Further holes may be required if a high grade

low tonnage resource is indicated.

DDH 3

coordinates 9875E 10,200N

Azimuth 23l
oM

Dec 50
0

Final depth 250m

This hole will test the following features:

1. Coincident Sn, Cu, As, Zn geochemistry.

2. A magnetic anomaly with a slightly offset SP anomaly.

3. A mapped calcsilicate, 'skarn' horizon.

DDH 4: Difficulty in resolving the geological dip 1n this

area, makes it difficult to decide on the direction

of drilling. Prior to drilling, magnetic modelling

and magnetic renmance determination will resolve

this problem.
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Notwithstanding, proposed DDH 4 is as follows:

DDH 4

Coordinates IO,400N 9625E

Azimuth 51
0
M

Declination 50
0

Final depth 250m

DDH 4 will test the following features:

1. Coincident Sn, Cu, As, Zn anomaly

2. Magnetic anomaly

3. Mapped calcsilicate horizon

When more data becomes available, the problem of geological

dip should be resolved.

Priority 2b area

!~

1.

2.

The triangular zone centred on 10,OOOE 9600N, requires 2 holes.

Precise targets will be defined upon completion of infill

magnetics and EM.

The zone south of 9800N and centred between 9425E and 9600E

requires I hole. Similarly target definition requires

infill magnetics and EM data.

Priority 4 areas

•

1. The priority 4 area north of 10500N will be considerably

upgraded if DDH 3 and 4 encounter significant mineralization.
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DETAILED PROSPECT EVALUATION: GOURLAYS CREEK

7.1 Gourlays Creek Prospect

Exploration of the Gourlays Creek magnetic anomalies

has proceeded in two phases. In mid 1980 a small grid

was established"over a supposed 'window', through the Tertiary

basalts which dominate t~e area. This area was geologically

mapped and ground magnetics were read. Similarly the grid was

soil sampled by hand auger. Sampling endeavoured to collect

'c' horizon soils, however deep soil horizons made this

impossible,~hence samples represent both 'B' and 'C'

horizons. Results of this work are documented in plans GC4 to 6.

During 1982 the grid was greatly extended to encompass all

the magnetic character of the prospect. To date, the main work

completed on this grid, is the reading of ground magnetics and

some preliminary geological mapping.

7.2 Ge616gy (Refer Plans "GCl "and 4)

The Precambrian sequence covered by the 1980 grid, consists

dominantly of fine grained quartzites and sandstones with

siltstones. Isolated hornfelsed outcrops usually containing

pyrite and pyrrhotite are evident. At 9600N, 2400E outcrops of

massive banded magnetite silica rock were discovered. This

occurence is partly responsible for the Gourlays Creek South

anolR81ies. Rock samples of this magnetite returned low orders

of Sn in assays.



The Precambrian rocks are intruded in the south by an

apophysy of the Devonian Heemskirk Granite. Here the granite

is a white aplitic variety with some parts tourmalinised. A

specimen of tourmalinised granite returned 2000ppm Sn •. (KR 5610)

To the north, east and south, remnant Tertiary hasalt predominates.

To the north, around ll500N2100N,an old Cu prospect was

found. Old Mines Department reports revealed this to be known

as Vincent's Cu Prospect. Waterhouse (1915) reported a 8\ft

band of 'ore' consisting of magnetite, hematite, pyrite, quartz

enclosed conformably in slates and sandstones. Magnetite located there

and at two other occurrences nearbY,is clearly associated

with fibrous calcsilicate minerals, probably tremolite.

Hence a skarn origin for the magnetite appears likely. One

grab sample of malachite bearing rock from the prospect assayed

10.8% Cu and 45.5ppm Ag (KR 5625).

7.3 Geochemistry

Method

All sampling was done by hand auger, with sample depths up to a

maximum of 2m. The median depth was 0.5m. The sampling attempted

to penetrate the 'c' horizon, however this was not always

possible due to limited depth penetration of a hand auger. The

sample interval was 25m. The -80mesh fraction from the samples,

was assayed for Sn, W, Cu, Pb, Zn, Fe and Ag with every tenth

sample assayed for gold. Ph, Ag, Au failed to return values above

background, hence are only recorded in the geochemical ledger sheets.
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Sn Geochemistry (Refer Plan GC 5)

Background values lie within the 5-10ppm range with 15ppm

as a threshold value. At point 2400E 1300N. anomalous Sn

geochemistry is coincident a magnetic high. However Sn

values are generally low level. with a maximum value of 50ppm Sn.

Fe Geochemistry (Refer Plan GC 6)

Anomalous values are considered greater than 2%.

Values range from 17% in basalt to less than 1% Fe in the

south western part of the grid. The contours indicate a

significant dispersion of iron. with no clear relationship with

tin values. Similarly there is no coherent linkup with Fe

geochemistry -and~nown magnetite.

Cu Geochemistry - (Refer Plan GC 7)

60ppm is considered the threshold value -for Cu. the

maximumvalueforCuis 290ppm. Cu geochemistry is clearly

associated with anomalous Sn values. but is not coincident.

Anomalous values are clearly associated with known magnetite.

Some of the Cu geochemistryrefle-cts -bas-alt-.---

Zn Geochemistry (Refer Plan GC 8)

•

Greater than50ppmis considered anomalous with background

values in the 10 to 20ppm range. Zn geochemistry exhibits a

broad dispersed pattern, largely linked with basalt .



The· Gourlays Creek aeromagnetic anomaly is a large,

complex feature with a maximum amplitude of around l500nT.

On the ground it resolves into a number of high intensity

magnetic peaks coming from sources close to the surface.

The bulk of the airborne anomaly seems to be generated by two

parallel, long, relatively narrow bodies containing abundant

magnetic material (by observation, magnetite) Which strikes

approximately north-south in the southern part of the anomaly and

is folded to strike more in an east-west direction in the north.

The section of the aeromagnetic anomaly known as Gour1ays South

can be seen to comprise of at least two more discrete sharp

peaks, possibly connected. There is no clear geological evidence

at this stage as to Whether the implied north-east strike of

this feature is correct or how it relates to the northern anomaly.

I
7.4 Geophysics (Refer Plans GC 2, 3A to 3F, 10)

I

•

8. SYNTHESIS: GOURLAYS· CREEK PROSPECT

The major part of the Gourlays Creek aeromagnetic anomaly

appears to be generated by two parallel, long relatively narrow

bodies containing abundant magnetite. Several occurences of

magnetite with pyrite and hematite have been mapped on these

trends, notably Vincent's Cu Prospect. The association of

magnetite with calcsilicate minerals close to an outcropping

granite, suggests that the mineralization is a skarn type of deposit.

The target in this prospect is a tin bearing magnetite

and/or pyrrhotite skarn. Massive magnetite occurences found to

date, have returned no Sn values in grab samples .
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However the limited soil sampling completed to date demonstrates

some coincidence between anomalous Sn values and near surface

magnetite (Refer Plans 5 and 10). Highly anomalous grab

samples of tourmalinised granite and tourmaline bearing

quartzite breccia returned values of 2200ppm Sn and 280ppm Sn

respectively. This shows that Sn 1S present in the system

and lends optimism to the potential of the large bodies of

magnetite/pyrrhotite Which remain to be assessed in this prospect.

RecoDlDendations .for Future "Work

1. The grid should be geologically mapped to assess

the extent and character of outcropping magnetite.

Similarly the Tertiary basalt contact should be mapped,

in order that a soil sampling programme can effectively be

implemented.

I
2. Selected 'e' horizon soil samples should be taken by

power auger to assess directly the Sn potential of this ___

prospect.

•

3. Limited costeaning should be undertaken to expose the best

development of the magnetic horizons, for detailed assessment.

4. Completion of this programme will lead to infill gridding

and target definition for assessment by diamond drilling •



REFERENCES

Corbett, K.D. and
Brown, A.V. 1976: Geological atlas 1:2S0 000

Sheet SK-SS/S Queenstown.
Rep. geol Burv. Tasm.

series
Explan.

•

Klominsky, J. 1972:

Patterson, D.J.,
Ohmoto, H. and
Solomon M. 1981:

Porter, T.M. 1980:

Spry, A.H. 1958:

Sumpton, J. 1982:

The Heemskirk granite massif,
Western Tasmania - a study of chemical
variability within plutonic rocks.
Ph. D. thesis, University of Tasmania: Hobart.

Geologic Setting and Genesis of Cassiterite ­
Sulfide Mineralization at Renison Bell,
Western Tasmania. Econ. Geol.
V76pp. 393-438.

E.L. 1/77 Rocky Cape, North West Tasmania
Progress Report January 1 to December 31., 1979

Some observations on the Jurassic dolerite
of the Eureka cone sheet, near Zeehan,
Tasmania In, Dolerite, a symposium:
pp93-129. University of Hobart Tasmania.

Report on Magnetometer Survey Granville East
Rocky Cape, Tasmania E.L. 1/77 March 1982.
Geopeko unpublished report •



589046

CAMMIAN IlEDlMEfItS
. • DOLO,utES

/
I
I

~I I
\
\

60URLAYS CREEK PROSPECT

GRANV~LE EAST PROSPECT

5cm

Scale 1·500 000
o 5 to • IDII.IJl
L...'_.L...1_.I-'_.1-1---I'

I"

E.L.1/77 ROCKY CAPE
PROJECT LOCATION MAP

Fig. I



• • •Sn-

A.-
Cu-

Zn _._.-

,..'" ,.
1000 I'll.

100 4oy".

000 • oy".

400 2 oy".

l---i=':!"'-l::~-~:l.=i:~ I _ ...' r·_·--r---
2001%1 1-.. I__..~ .. _._.: L---',"--l!~'''.-_JI ~.__._.J !:....=.:I--~~._._.,._ ... _

jl-:..=......l:;:=:::::~_.,.-_T'"'_.::'::=~~~~;;.:-:.,.J, ...=.. =·=f'·-:·:-:·..J~·;;:·~S· ;.~-~....~_~._;f~"!'~!!- ~~!!!! t:l::::::£1\-;-"""'t. .-
.....N•. K""" II" tin 1110 .111 1.1. ile, 'IM '1" I." tl11 la.. lUI 1500 ••01 HOI .soa lS04 ••06 iso. .101 isOi .101 "10 .111 .'11 Nil

•bOO;

t' ' .......M~ ......"" ..,.... .
....... ,.".".. ,-, JQrIrI

flMl, "'MI",'d fll..., ....,.
.. ,.,..... Ie 8,

Itfooll flinty shol•
lllaolO... bond,·vlr)' dis'ortM
""o'ltle la,.r•

\

••
'< \

-- ....".'. f .......,lIIca rolk

•I••

..... ...,....' '
;;" ..,.", """~.. iMJ.' ___~I'" """""?

~IO"

qrMl Nott.

E.L.1/77 GRANVILLE EAST
COSTEAN LI NE 9 700mN
Geology a Geochemistry

q 2 • 4
; I !

mit,..

I
!

5cm



.~------".-------.---• ~

'" '" '"e E E l.LILaJUJ LaJ
lJJ

I.IJ
000.5 e e E a,e
~ ~ S! 0 g g 8 0 0

., <D ,... cr:J en 0 9
Q) en <n en en en en e 2

UJ laJ l.U LaJ
E e e Eo 0 0 0o 0 0 0
N ~ V 10

2 2 2 2
,..--,----,....,---.,---.--,--.-,~,--r--,-r- , , , ,

5cm

mltr..

11 10000

_ _ ."~~'!' !!L '.' g.! ... ----II-----_. ; -, ,.

'\IV' '\IV' Crlnu'otecl OUoit~itl

9 '90 290 sao 400 500
I I I ; ; ;

E.L.1I77 GRANVILLE
Theo'reti~al Cross Sections
To Explam Magnetic a
Self-Potential Response

FIG.4

, ,• , ! I ,. • I I I

10100mN~~~~----



c

••

58£)049

APPENDIX 1

THIN SECTION DESCRIPTIONS

KR 11353, 11354, 11360, 8515, 8516:

Descriptions by H.W. Fander of Central Mineralogical Services

KR 11451, 11452, 11454, 11455, 11459: Descriptions by the author•
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KR 11353:

Macro:

Micro:

588050

Sample of magnetite bearing mineralization
from costean on Line lO,OOON

Dark, porous, strongly magnetic rock.

Composition: Mineralized siderite magnetite rock.

This rock broadly resembles KR 11354 in its
general mineral assemblage, but is somewhat
decomposed and weathered; it contains sporadic
cassiterite, but by no means sufficient to explain
the level of Sn assays reported.

The rock consists of coarse siderite crystals
incipiently to wholly replaced by another, fine
yellow carbonate along cleavages; this second
carbonate is similar to that in KR 11354 and is
believed to be an Fe/Mn variety. Other minerals
include relatively coarse magnetite, patches of
pale chlorite, and goethite boxworks after sulphides.

The sulphides comprise pyrrhotite altered in
characteristic fashion to spongy pyrite, with
inherited shapes and textures. Isolated cassiterite
crystals were seen, and are up to 2mm in .length,
intergrown with magnetite; their presence
indicates that at least some of the Sn occurs as
cassiterite~ moreover of coarse size and therefore
metallurgically advantageous .
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KR 11354:

Macro:

Micro:

58905i

Sample from costean on line lO,OOON.

Brownish, fine grained carbonate rock with sulphides
and magnetite.

Composition: Siderite rock.

This is essentially a siderite rock and although
vaguely banded, is quite featureless; is not known

"from the petrography alone whether the rock is of
sedimentary origin or whether it is a vein or
similar introduction body; field relationships may
resolve this problem.

The rock consists dominantly of microcrystalline
siderite with an average grainsize of O.05mm, and
sporadic, irregular patches of sUbradiating chlorite
aggregates, generally brown and oxidised. There
are also occasional patches of yellow-brown
carbonate (probably manganiferous) with different,
finer texture to the enclosing siderite.

Opaque minerals include scattered magnetite and
arsenopyrite crystals, with small intergranular
shreds and patches of altered pyrrhotite (now
mostly fine, spongy pyrite); traces of fresh
pyrrhotite have survived as inclusions in arsenopyrite.
No Sn minerals were detected, and there do not appear
to be any potential Sn-bearing phases.
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KR 11360:

Macro:

Micro:

588052

Example of calc silicate assemblage from costean
on line 9700N.

Pale fine grained banded rock.

Composition: Banded diopside skarn.

This is a banded, fine-grained skarn consisting
almost entirely of white, micro-granular
'diopside; the banding is almost certainly inherited
from the original sediment, which was very probably
an impure carbonate rock of essentially chemical
origin.

Diopside occurs as very small grains and short, matted
needles with random or subradiating orientation.
Banding is partly due to grainsize variations, with
finer, denser diopside alternating with coarser
layers. There are also bands of small books of
degraded phlogopite intergrown with diposide.
Porphyroblasts of coarse flakes of almost colourless
(or phengite) have formed sporadically.

Veins of a featureless, asbestiform mineral cut the
rock •. There are isolated rough crystals of
apatite; no other components were detected.
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KR 8515:

Macro:

Micro:

Fabric:

Comments:

589053

Oxidised gossan: Location Granville East.
1O,OOON 9760E.

Very oxidised magnetite gossan. Remnant stringery
. texture. Assay reported 6%Sn.

Compostion oxidised skarn. Surviving masses of
granular magnetite, oxidised sulphides argillised
ferruginised? actinolite patches of ultrafine

. cloudy fibrous mineral with intergrown cassiterite.
Sulphides were pyrrhotite,? sphalerite. Some
carbonate present.

Crude preferred orientation, some relict textures.
Medium-grained.

Could be termed gossan because of oxidised sulphides.
Cassiterite l-5u, fibrous; associated mineral may be
another Sn compound. This is possibly wickmanite
or schoenfliesite (hydroxides of Sn with Fe/Mn or Mg) •
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KR 8516:

Macro:

, Micro:

Fabric:

Comments:

588054

Location Granville East. lO,OOON 9760E.

White siliceous weathered rock. Voids occur
with large crystals of cassiterite.

Composition

Silicified Calc-Silicate Rock. Relict textures
suggest acicular? tremolite, granular?

'diopside, now completely replaced by quartz
mosaics, lightly pigmented.

Granville East

Ultrafine clays, leucoxene pigmentation.

Random fabric; relict textures moderately well
preserved; medium-grained.

Relict textures suggest a skarn-type assemblage.
Contains fine needles of unidentified mineral.
Sn assay recommended.
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KR 11451:

Macro:

Micro:

Fabric:

Comments:

589055

DDH 1 Example of alteration between 55.1m and 55.7m.

Vein intrudes very fine grained greeny black rock.
Extending out from vein is a front which defines
the beginning of a brawny alteration. Nunerous
microveinlets are obvious.

Composition

Vein consists of corroded crystals of plagioclace
containing needles of tremolite. Bulk of the vein
is made up of fibrous tremolite with lesser grains
of diopside (clinopyroxene). Conspicuous lozenge
shape tin crystals are evident. The groundmass
into which the vein is intruding is dominantly very
fine grained quartz, a very fine grained dark
material which is giving the dark cloudy appearance.
The light brown alteration? noted in hand specimen
appears to be due to tremolite/actinolite.

Very fine grained with no distinguishable fabric.

Sn was not reported in the assay of this interval.
It is noteworthy that it occurs in a vein with
plagioclase and tremolite.



KR 11452:

Macro:

589056

DDH 1 Conspicuous zone of dark green and cream
coloured layers.

Banded rock with lenticular dark green layers and
·creamy layers which are both conformable for the
most part and crosscutting in SOme instances.
Pyrrhotite noticeable in the cream layers and in
crosscutting veinlets.

Micro: ·Composition Diopside serpentine rock.

I

Fabric:

Dominantly a pyroxene rock (Diopside) with bands
of serpentine being derived from alteration of
pyroxene. Some yellow coloured mineral grains occur
as remnants (phlogopite?)Serpentine with
characteristic low birefringence and extinction patterns
is seen in the cleavage ·of the diopside crystals.
Pyrrhotite occurs. as veins and as clusters
associated with serpentine.

Banding probably reflects original bedding.
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KR 1145:

Macro:

Micro:

Comments:

58D057

DDH 171m. Example of relationship between
calc-silicate assemblage and original carbonate.

Banded irregular layers of creamy ,white mineral.
narker layers and light coloured carbonate.
Veinlets of pyrite throughout.

Composition: Dolomite, diopside, tremolite rock.

'Reasonably coarse grained' granoblastic carbonate,
clearly being replaced by granular diopside. A
conspicious yellow mineral forms thin layers and
veinlets. RhoIDbs of carbonate an'd be seen completely
replaced by tremoltie.

This slide shows the relationship of calc-silicate
minerals. Clearly not much material has heen
introduced•



Grey and white banded rock with distorted layers
and numerous crosscutting veinlets. Sphalerite is
conspicuous as is green serpentine.I

KR 11455:

Macro:

DDH 1. Example of calc-silicate assemblage

58r:058

108m.

I

••

Micro:

Composition: Tremolite, diopside rock.

Mixture of fibrous tremolite, granular diopside.
'tremolite forms "balls" which may be after
carbonate rhombs. Serprentine has altered from
pyroxene. Sphalerite appears to be corroded by
pyroxene.



Appears as a carbonaceous black siltstone or
'silicified shale. Fizzes with fairly concentrated
HCL

• KR 11459:

Macro:

DDH 1. Example of carbonaceous carbonate.

589059

•

Micro:

Fabric:

Composi tion

'Fine grained carbonate with carbonaceous material
defining the layers.

Layers define original sedimentary layering
Quite crenulated, however, showing considerable
strain•
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APPENDIX 2

Report on .the Heemskirk Granite Contact

by M. Effler

58D060
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EXPLANATORY REPORT OF THl': GEOLOGICAL MAP OF THE

NORTHERN MT. IIEEMSKIRK GRANITE/GRANVILLE HARBOUR

1. INTRODUCTION AND ROCK DESCRIPTION

The Mt. Heernskirk intruded into the Proterozoic rock sequence
north-west of Zeehan in the late Devonian. These precambrian rocks
near Granville Harbour can be divided roughly into two groups:-

a) A belt of metamo~hic rocks along the coastline north of
Granville, which represent probably the southern continuation
of the Arthur Lineament (Corbett, K.D. and Br<?Wl1. A.V. 1976)
and

b) the relatively unmetamo~hosed rock sequences east and
north east of Granville Harbour (Granville East Grid).

The latter are mainly Quartzite,. Jucaceous quartzite and
black shale. Magnetite and layers of carbonate occurs occasionally
within. the black shale (Granville - East grid: 10 OOON 9 725E) and
of the boundary between the nearby unmetamo~hosed sediments and
the Mt. Heemskirk Granite (Aberfoy1e-Area, point 50, Rock sample 30,
on the geological map).t

The black shale is
outcrop of massive pyrite
Granville East grid (

often mineralised with pyrite and a small
wi th arsenopyrite has been found in the

N E).

The metamo~hic rocks of the =astline north of Granville
Harbour are mainly hornfels, micaceous hornfels and massive quartzites.

Weak pyrite mineralisation oCcurs in a few dark green layers
of the micaceous hornfels.

••
2.

The Mt. Heemskirk granite is a fine grained, aplitic, white
grani te wi thin about 2 m - 3 m at its contact and becomes towards
the centre a coarse grained tourmaline rich muscovite-granite. The
tourmaline occurs in the granite either as round about 5 cm - 10 em
in diameter tourmaline - rich parts or as tourmaline - rich veins in
the granite body.

METAMORPHISM

Contrary to the rock sequences north of Granville Harbour,
the sediment sequences east and north east of Granville Harbour
seem not altered, or only very weakly altered•. The latter still
shows the sedimentary structure as a granoblastic texture in the
quartzites, (compared to these rock types some of the hornfels
along the coastline occurs as massive quartzites without any texture
or only with layers of micas, which might show earlier chemical
different sediment layers.

• ••• 2/

.>
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The only indication for a possible contract metamorphic event
within the rocks east of Granvi11e Harbour is:-

a) the intensive tourmaline - replacement along cracks and 1ayers in
the quartzite which can be seen along the whole north~astern contact
zone of the Mt. Heemskirk granite.

b) Along this contact has been determined as well an increase of the
quartzitic veins wi thin the mic aceous Quartzite.

c) The very flat dipping and a small granitic dome of the intrusive
body north of the main contact zone of the Mt. Heemskirk Granite
in the Aberfoyle area (point 51, rock sample 34, on the geological
map) have probably formed a calc-silicate-fels,.which. is slightly
mineralized and a massive magnetite gossan. The magnetite occurs
in this conception probably in a trough of the granite body. (pictured).

\

+

d) Another magnetite occurs in the Granville west grid at 9 615 N 2 400 E.
This magnetite seems to be a replacement within a granoblastic
quartzite. In this area was found as well a brecciated quartzite
wi th a probable tourmaline rich ground mass. This tourmaline
replacement and the brecciation can be probable indicators for a
near granitic contact. The main apophyses of the Mt. Heemskirk
Granite, which forms ~arge outcrops north of Granville Harbour, is
about 300 m away from these occurrences so that in this particular
"magnetite-areal! a concealed dome as a north eastern continuation
of the Heemskirk Grani te might be supposed.

TECroNIC

The main striking of the sediment sequence east of Granville
Harbour is about 1200 - 1600 and dips· to the north east. TWo fold axis
at about 1800 and 300

- 500 dipping to the North and at about 130
0

and
10

0
- 200 dipping to south east can possibly be described (picture 2) •

The micaceous quartzite offer shows micro folds and kink bands.
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The rock sequences along the coast show in the southern part an
approximately uniform strike of about 160° - 180° and a flat dip
generally to the east. To the north the strike of these rocks changes
to more or less east-west. The Inain dip is about 45° to the south.

Several fold axis has been measured in the field. Theg range
from 30°/45° ME, 95°/65

0
E, 120°/14

0
SE, 125°/70° SE, 130 /100 SE,

00 00 00 ..
160 /30 S, 176 /45 S, to 110 /85 W. The mal.n fold structure can be
sugposed around a fold axis striking about 100

0
- 110° and dipping with

10 - 30° to the east (picture 3).

The fold structures in the rocks of the coastline occur generally
with amplitudes of 5 m - 10 m. A second and probably a kiri< foliation
within these rock types is usual.

The cleavage of the latter rocks can be divided into three main
generations:-

a} 22% of the rneasured cleavage strike with 60° _ 80°.

b} 17% of the cleavage .strike with 120° - 140° and

c} as well as 17% cleavages strike with 0° - 20
0

•

The cleavage, which is distributed between these values makes
a clear statement impossible.

The Mt. Heemskirk Granite shows one main cleavage between 140
0

and
160° with 42% of all measured cleavages. Another two secondary directions
from 40

0
to 60° and 160

0
to 180

0
seem with 17% each not to be as important

as the main cleavage (picture on geo1. map).

•

4. GEOCHEMISTRY

From the northern contract area of the Mt. Heemskirk Granite were
taken several stream-sediment samples of streams draining from the contact
zone, 55/2, 55/3, 5S/4, SS/5 and S5/6. There were taken as well
three heavy mineral concentrations of power auger samples in the Granville
East grid area: 55/1, 55/7, and 55/8.

The geochemical results of these samples, scanned at the XRF of
Geopeko/Gordon are shown in the following table •



\Jl-VI L-' '....... _ ... _

PEKO WALLSEND OPERATIONS

XRF SCANS

LTD.

Date. 23.2.82

M. EFFLERTASMANIAN SCANS

Sample ,.No. Elements - Units ppm (Unless Otherwise Stated) : .:; .

.,

W Sn Ti Zr Nb As Fe K Rb Ba Cr 5r Hf zn y I. .

~d
-, ,

55/1 500 '1'1; +

55/2 200 015% 500 low 0.1% 200 I
55/3 1500 2% 011% low, OJ 1% 200

1

S5/4 2000 OJ 1% 500 low 500 +

55/5 1500 '5% 2% Illigh I .. 5%. 200 500 10001,
55/6 2000 01 5% 200 Iv·Lo\

55/7 1% 5% 3% kned
I-

3% 500 2000 1000

55/8 1000 low 200 ""ed Ilow 200
crystals

of 55/7 10%+ 200 ~.La;

Comments. 55/1 : Granville East 9 600 N/9 BOO E

55/7 : Granville East 1 000 N/9 725E (creek)

55/8 : Granville East 10 400 N~ 795 E
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In particular, notice should be taken of the high tin
values throughout, and for the higher Zrconcentrations of SS/7,
55/5, and SS/3 and for the high Cr concentrations of S5/5, SS/7,
SS12 and SS/3.

The locations of these samples are shown od the geological
map and in Table 1.

5. CONCLUSIONS

The northern contact of the -Mt. Heemsldrk granite seems
to be a complex contact with apophyses, subdomes and. troughs.
The intrusions contact is in some areas east of Granville Harbour
a very flat contact, which has formed several contact rock types
as quartzites with tourmaline replacement, brecciated quartzites,
magnetite replacement in weak metamorphosed quartzites and mineralised
skarns.

The various sediment sequence north of the Heemskirk
Granite together with the complex contact area and the probable
underground continuation of the granite to the north, makes
research for contact metamorphic, mineralised skarns in the area
north east of Granville Harbour very valuable .

MATHIAS EFFLER

3/2/82
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DDH 1

Proposed:

Depth:

GRANVILLEEASTPROSPECTE.L.l/77

P. Heithersay

150m

589068

Collar Coordinates: 9990N 98l0E

Collar Inclination:

Collar Azimuth

Final Depth:

Bore Hole Survey:

o231 Mag.

156.4

Metres

64m

.106m

152m

Inclination

_52°

_52 0

_50°

Azimuth

°241 Mag

237°Mag

°241 Mag

Note: Azimuth reading is not reliable due to magnetic

interference.



DRILLING DETAILS

Rig:

Driller:

Commenced:

Completed:

Casing:

588069

Mindrill F30

Overland Drilling

16/4/82

30/4/82

HQ - 0-6m

NQ 6-45.8m

Core:

Drilling Conditions:

HQ ­

NQ

BQ

0-6m

6-45.8m

45.8-156.4

Very unconsolidated material to 35. 5m which

continued to cave into the hole. After 45m,

coring with BQ, the ground was very good. The

upper part of the hole tended to grip the rods.
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S.P. PRO FI LE
Vertical Scale lem:: IOOmV

Station Interval:: 12-5m

mE 9750mE 9BOOmE 9BffimE

68000 Vertical Scale lcm:: 400nT

Station Interval:: 12-5m

GROUND MAGNETICS PROFILE

66000

nT

64

62000 L--------------_--------------:~==:c_----------~--------="'----__---:-:!'=---: -----------~--__,_,L' -::-::- _
3700mE 975bmE 9BOOmE 9850mE

Sample Interval 9750-9800:: Sm spacing
9650-9725 - 25m spacing
9800-9850 -25m spacing

2000 Vertical Scale lem :: 200ppm
o

'-4 0
/ 0

2-0%

ppm (Fe) 5% 1000 ppm

C-HORIZON SOIL GEOCHEtliftSTRY

, ··_l Zn

0---,·_0 ~t

3% 600

1% 200

o

o

----- 1>.. ",

Tertiary crossbedded (lrits

mal;Jnetite oossan
overlyino crystaline tremolite
diopside silica rock. pyrite a
pyrrhotite form strinl;Jer veinlets

crenulated, quartzite with
quartz veinino

021
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GEOPEKO
DIVISION OF PEKO-WALLSEND OPERATIONS LTD.

No,TS 1/77-GE-17
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DOH I a 5

ELI/77 GRANVILLE EAST

Provisional Geological Section

./. .

I
!

Calc silicate

RCCK

trelllolite rock

,SHALE

DATE: 21/II/B2

DRAWN: R.ToO

GEOLOGIST: P.H

PYRRHOTITE
replacing lalcsiHcate / carbonate layers

BLACK

ALTERED THIULY LAMINATED SHALY QCA!t~tITE

Pervasive red brown alteratiefl, D.ndritic P1';~.

bands,usually wi1h pyrrhotite in, core.

carbonaceous

ALTERED

tumo liteWhite

Scm

PYRRHOTITE SERPENTINE SILICA
from 20· BO % Banded 8 massive.

BLACK SHALE. Colcsillcate bands.

3600ppm

OOH5
99QtJN,9BBOE
DI~C. 6'0 0

AzIMUTH 231 0 M
FINAL DEPTH 194m

--.:::=------ Thrust Fault

BLACK MASSIVE 8 DISSEMINATED
Occur'S - bands within block sholes

CALC$ILlCATE SEQUENCE Alterations of whte ttemalite,
with ureen serpentine, hornblende a orey cherty lilica.

-
-

BLACK SHALE

BANDED
pytoll8ne

fine grained silidfied $St _ quartz veinlets with axidised pyrite

DOH I Sn(ppm)

.. "

core loss

DOH '''....

unconsolidated tremotite rock. dendritic pyrite throughout

con.olidetad breccia containino ,clasts of
silica, pyrite a tremolite. pyrite late sta(le

"'-"'-~
"'-

"'-
"'­

"'­
"'-

"'-
"'-

"'-
"'-

'"'<,

"'-
'\

"'-
'\

~

'" pyrrhotite, ooethite rock- massive

" ..tremolite? actinolite, serpentine assembla(le. pyrrtotite in late
staoe vein lets a dendritic masses

\
\

\
\
\
diopside layers

\
\
\

altered quartzite pyrife in part

BLACK SHALE

'"\.-.
'""-

'"'""'-
"'­

"'­
"'-

"'­
"'­

"'-
"'­

"'­
"'-

"'­
"'­"'­

~ "'­
~

silicified siltstone

"'-
altered siltston~

silicified blk shale \

banded calc silicate sequence. cream
with green serpentine \

\
\

calcsilioote minerals

\
\

black shale

00,

bonded dolomite! siitstone veins of

:/
£.O.H 194m

colcsilicote iilterbeds

calcsilicate assemblage. fine layers of diopside
! tremolite ! actinolite. pyrrhotite common in core
of white loyers_ comple):. small scole fOlding

grey/oreen colcsilicate
rock containing serpentine
vein inO _ pyrrhotite)
arsenopyrite notea

(lrey silicified shale with

colcsilicafe assemblage, finely laminated dark siliceous:?
bonds with white diopside layers, sphalerite occurs blebs

/
/

",0/,

finely laminated silly block shcle
numerous small scale isoclinal folds

calcsilicate rock
containa arsenopyrite,
pyrrhotite

finely laminated block shale: disseminated pyrrhotite

DOH I
9900N, 9 B08E
DEC. !iOo
AZI MUTH 231°M
FINAL DEPTH IS6-4m

E,O.H.

__ J CHECKED.
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