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1. INTRODUCTION

1979.

The Exploration Licence was transferred from Coma leo

Ltd. to Commonwealth Aluminium Corporation Ltd., early in

A precise definition of the area is all that areas,

enclosed with the grid co-ordinates:

commencing at NW corner: 428 355mE, 5406 OOOmN.

432 OOOmE, 5406 OOOmN.thence E to:

This report covers work done in a search for Sn, W,

Au, Ag, Pb, Zn mineralization in the areas around Tin Spur

and Oliver's Hill, shown on Figs. I and 2. This area is

broadly coincident with the former Mines Department Reserve.

Other areas of E.L. 7/74 have been dealt with in separate

reports.

A joint venture with the Shell Company of Australia

Ltd. presently covers all of E.L. 7/74 except for this area.

It is now proposed to offer this area for farm-out.

E.L. 7/74 was first granted on 18th July, 1974.

On 29th October, 1974 an additional 9km
2

in the Moina area

previously held as reserve by the Mines Department, was

incorporated in the licence. On 1st November, 1976 an

additional 80km
2

was added to the E.L. to cover further

limestone areas in the Mayberry area. Also on 1st

November, 1976 an additional 18km
2

in the Oliver's Hill

area was released from Mines Department Reserve (SR 1976

No. 39) and incorporated in the E.L. At the renewal date
2

of 18th July, 1979 the previous area of 488km was reduced

to 405km
2

by relinquishing an area east of Mayberry and a

small area of overlap of the National Park in the south

west of the licence area. The present E.L. boundary is

as shown on Fig. 2.
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thence S to: 432 OOOmE, 5403 OOOmN.

thence W to: 428 390mE, 5403 OOOmN.

thence generally N to point of commencement.
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2. WORK DONE BY PREVIOUS INVESTIGATORS

Detailed investigations including geological mapping,

sampling, geochemical and geophysical surveys and diamond

drilling have been carried out by the Mt. Lyell Mining and

Railway Co. Ltd. (in their E.L. 8/65), (Dandy, 1970: Ornnes,

1970: McKibben, 1971, 1972) and by the Department of Mines

(Jennings, 1958, 1963, Baker, 1971, Leaman, 1974). Old

investigations are by Twelvetrees (1913) and Reid (1919).

Copies of the relevant parts of all these reports are in

Appendix 1.

Previous work was directed towards evaluating for its

pb - Zn potential a zone of outcrops of "ferromanganese"

gossan extending for about 2km on the northern slopes of

Qliver's Hill. Sampling of the gossan gave erratic values

up to 8.8% Pb and 600 ppm Ag; soil sampling outlined a

distinctly anomalous zone with values over 500 ppm and

exceeding 1700 ppm in places; but diamond drilling failed

to locate any unweathered base metal mineralization, and it

was concluded that the mineralization persisted to only

shallow depths.
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3. WORK DONE BY COMMONWEALTH ALUMINIUM CORPORATION LTD.

The Commonwealth Aluminium Corporation Ltd's invest­

igations were directed initially to assessing the potential

for Sn, W mineralization. Initial samples of the gossans

and adjacent rocks from the area showed that some of the

gossan and limonitic sandstone at the Tin Spur end of the

line of gossans contained over 1000 ppm Sn, whereas at the

Devonian Mine end Sn values were uniformly low. Jennings

(1958) thought that the area near the Falls Mine had some

potential for Sn mineralization in the flat lying fault

and/or unconformity between Moina sandstone and the under­

lying Cambrian "porphyry". It was therefore decided in late

1979 to grid the area between the Falls Mine and the Tin

Spur gossan in order to evaluate two possible styles of Sn

mineralization, namely (a) an altered fractured fault/

unconformity zone below a cap rock of Moina sandstone, and

(b) associated with the gossans which were thought to be

weathered pyritic sandstone beds containing galena/sphalerite/

cassiterite in a fractured zone above the Dolcoath Granite.

Subsequently another grid, the Devonian Grid, was

constructed in order to further evaluate the Au mineralization

around the Devonian Mine and the adjacent Pb rich gossans

which had been drilled by the Mines Department and Mt. Lyell.

Details of all investigations are covered below.
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4. REGIONAL GEOLOGY

The regional geology is adequately covered on the

Mines Department "Sheffield" and "Middlesex" one inch to

one mile sheets. Fig. 3 (from Baker, 1971) shows the geo­

logical setting. Full details of the regional geology are

in Jennings (1958, 1963). (See Appendix 1). Other aspects

of the regional geology are in Askins (1980).

The oldest rocks are Cambrian "porphyries", probably

welded tuffs. These are overlain by Ordovician Roland

Conglomerate of greatly variable thickness (only a metre or

so at Tin Spur, yet a few km distant more than 300m at Mt.

Roland and Mt. Claude) and then Ordovician Moina sandstone

which in places is characterized by the abundance of

"tubicoles" - worm burrows. The Moina sandstone is the host

rock for most of the mineralization investigated in this area.

There is a prominent NW fold-fracture system in the

area - here called the Cethana fracture zone - it is popularly

stated that this fracture system is Tabberabberan in age

(ie M. Devonian) but I believe that the system commenced at

the end of the Cambrian, corresponding closely to the end of

volcanacity. NW trending grabens developed into which the

Roland Conglomerate was deposited as a (?) continental

fanglomerater the widespread presence of hematite in the

congolmerate is evidence of deposition in an oxidizing

environment. Much of the Moina sandstone is however, very

pyritic. Some of the pyrite is clearly syngenetic, occurring

as framboid rich beds.

The Devonian Dolcoath granite was emplaced into this

fracture system. The known tin, tungsten, mineralization of

the area is directly related to the granite. Lead-zinc-copper­

gold deposits in the area may be remobilized from Cambrian

volcanogenic deposits beneath - the granite may merely have
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acted as a heat source •.

The surface extent of the Dolcoath granite is small,

but gravity data shows that there is a large sub-surface

batholith. The granite crops out in the Forth River valley

less than 1 kID from the gossans on Tin Spur.

The granite has a distinct gross E-W trend and also

lies in the NW Cethana fracture zone, suggesting that the

granite has been localized at the intersection of the Cethana

fracture zone and an E-W trending system.

Tin-tungsten mineralization of the district has a

pronounced E-W trend from Stormont to Tin Spur. This is

interpreted to be due to a shallow E-W trending granite cusp.
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5. TIN SPUR GRID

A. GENERAL

Both this grid area and the Devonian Grid lie on

Crown Land so no landholders were notified. However the

track into the area comes off the Cockatoo Road (Lorinna

Road) on Cockatoo Ridge where there is a locked gate on

leasehold land held by a Mr. E.M. Febey (of Claude Road,

phone 91.1375).

B. GRIDDING

A grid was placed over the area on contract by

Poltock Bros. with minor extensions by our staff. The

gridded area of about O.6km
2

covers Tin Spur from the

Falls Mine south east to Mines Department drill hole OH 6

(=DOM6). The grid was not extended further south east

over the main Pb bearing gossanous areas on the flanks of

Oliver's Hill because these areas contain no tin (on the

basis of surface and core samples). A separate grid

covering part of this Pb bearing gossanous area and the old

Devonian gold mine was constructed later (see "Devonian

Grid" section of this report).

The grid consists of SE trending lines spaced 100m

apart with pegs every 50m, with all distances corrected for

the steep slopes. Grid line slopes are recorded on plan

TAS-79-3l0.

C. SURVEYING

The boundary between B.L. 7/74 and CRAE's E.L.7/73

is very close to the Tin Spur grid. The exact position of the

boundary (defined on a metric grid basis) was located on the

ground by K.R. Michell, Authorised surveyor. The boundary
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is shown on the geological map of Tin Spur (plan TAS-80-334)

and on Fig. 4.

D. GEOLOGICAL MAPPING

Geological mapping was completed at a scale of 1:2500

over the gridded area by R. Poltock on contract. The plan,

with amendments by P.W. Askins is TAS-80-334.

Notes on the geology by R. Poltock are Appendix 2.

E. SOIL SAMPLING

Bedrock samples were collected every 25m along the

grid lines, using a hand auger where necessary. In most areas

soil is less than 30cm deep.

Samples were sieved to -20 mesh instead of -80 mesh,

(in order to prevent loss of discreet grains of cassiterite/

wolframite), and analysed by comlabs, Adelaide for Sn, W, Pb,

Zn, Cu. Samples from one line, 800S, near known gold mineral­

ization in trench 2 (see below), were also analysed for AU,

but since only one sample was anomalous, 0.25 ppm, and the

remainder all less than the detection limit of 0.05 ppm, Au

analyses were not carried out for the remainder of the grid.

The analyses are plotted on plan TAS-80-311 and contours

for Sn, Pb, Zn and Cu are plans TAS-80-330, 331, 332, 333.

Very distinct partially overlapping Pb and Sn anomalies

occur. The Pb anomaly is associated with the gossan in the

SE of the grid whereas the Sn anomalous area is close to the

Razorback on Tin Spur, in Moina Sandstone and for the most

part in a silicified or leached fracture zone up to 200m wide(?)
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trending NW and dipping about 500
SW. The main part of the

Sn anomaly, with values above 300 ppm, is over 600m long;

values exceed 750 ppm in several places. Lead values in

the main part of the anomaly exceed 800 ppm, though values

of more than 2000 ppm are common and peak value is 9600 ppm.

A zinc anomaly is broadly coincident with the Pb anomaly.

A weak copper anomaly is also broadly coincident with the

Pb and Zn anomalies, but there is a weak copper anomaly in

the south west of the grid, possibly corresponding to a

higher background Cu content of Cambrian "porphyry". The

Cu, Pb and Zn anomalies also tail away to the north and

then into Tin Spur Creek; this is presumably due to simple

movement of gossany material downslope. Tungsten values

are uniformly low.

F. ROCK SAMPLING

Samples of rocks from outcrops, old trenches and

dumps were collected and analysed by Arodel and Comlabs chiefly

for Sn, Wand Au. All results are tabulated in Appendix 3

and are plotted on the geological plan TAS-80-334. W contents

are all nearly negligible «180 ppm), but Sn ranges from 6 ppm

up to 4.3% (over a width of about 1m, in highly fractured

originally pyritic, now limonitic quartzite). Gold occurs in

significant quantity in some samples, up to 1.40 ppm, but

overall around 0.1 ppm or less.

A suite of samples was collected in the Griffin and

Richards adits on the SW slopes of the razorback, and sent to

Comlabs for Sn, W, AU, Ag analyses. Samples were collected

in or adjacent to a fractured faulted pyritic zone in Moina

sandstone, striking NW and dipping SW, about one metre wide.

The geology location of samples and analyses are in

Appendix 4.
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For the lower cross cut, samples collected in the

fracture zone over an exposed 15m length range up to 1.15%

Sn and average 1420 ppm Sn. Au ranges up to 2 ppm (with

one isolated high value of 15 ppm) and averages 0.2 ppm Au

(not including the 15 ppm value). Ag values range up to

46 ppm and average 11 ppm, and W does not exceed 85 ppm in

any samples.

For the upper cross cut, samples collected in the

fracture zone over an exposed 9 metres range up to 1.35%

Sn and average 3600 ppm Sn. Au ranges up to 0.25 ppm and

averages about 0.05 ppm. Ag ranges up to 26 ppm and averages

8 ppm, and W is again very low.

TRENCHING

Two backhoe trenches dug to bedrock (at o.5m depth)

were dug within the tin-anomalous zone. Continuous rock

chip samples were collected every 0.5m on the floor of the

trenches and samples were analysed for Sn, Au by Comlabs.

Trench 1, (near 500S/450W), all in Moina sandstone,

has only relatively low values of Sn and Au. Sn ranges up

to 600 ppm and averages 210 ppm and Au ranges up to only

0.25 ppm and averages 0.08 ppm, over a continuous length of

22.5m. Data is plotted in Appendix 5.

Trench 2, (near 850S/450W and near the old Thomas

shaft), however, intersected some relatively high values,

for example:

Metreage, proceeding SW: Average ppm: Highest value ppm:

0 - 2.0 Sn 2600 3650

4.5 7.0 Sn 2870 6050

9.0 - 10.5 Sn 2480 5150

20.0 - 24.5 Sn 2660 4200

46.0 - 48.0 Sn 2760 4450

61.0 - 62.0 Sn 2100 2200

?ll {l "7 " Au 1 1 8.1
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Confirmatory check analyses were run by Comlabs and by

Amdel, as detailed in Appendix 5.

Trench 2 is entirely in Moina sandstone, some originally

very pyritic (but weathered and limonitic at the surface),

some now a hard quartzite and some soft and porous. Sn occurs

as very fine black cassiterite on joints in the quartzites,

and disseminated in the porous sandstone. The nature of the

Au is unknown.

A suite of samples was re-collected from Trench 2,

namely 0 - 0.5 etc. to 11.5: 18.5 - 19 etc to 62.0: and

69.0 - 69.5 etc to 77.5. These were to be analysed as a check

against the first samples but this has not been done: the

samples are stored in Devonport.

There is a possibility that some of the high Au and Sn

values are caused by fine gold and cassiterite which has

concentrated in the soil profile and lodged in joints over the

top several cm of weathered bedrock. To check this possibility

and avoid sampling errors caused by this in the future deeper

trenches should be constructed with a Poclaintype digger and

samples collected at least 0.5 metres below the present samples.

G. PETROGRAPHIC WORK

Initial samples sent to W. Fander for petrographic

work show that the sandstone in places has been recrystallized

and metasomatized, with development of topaz, (which is not

visible in hand specimens). See copy of report CMS/79/12 /47

in Appendix 6.

Samples from Trench 2 were sent to W. Fander to assess the

nature and distribution of tin and gold in the sandstones. The

sandstones were either leached, porous and sheared,or hard,

quartzitic: all contain topaz. Cassiterite disseminated in
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the leached sandstone was found to be very fine grained,

10 pm to 30 pm in size: in the quartzite cassiterite occurs

in quartz veinlets or on fractures and is also fine, from 5

to 150 pm, with clusters to 250 pm.

Two samples TS 21 and 22 from areas in the trench

had analyses of 3.5 and 0.6 to 4.8 ppm AU (and 2300 and 120

ppm Sn respectively) but no gold could be found in the samples

so the nature of the Au mineralization in the sandstones/

quartzites remains unknown. Two samples of spoil from the

trench where the high Au values occur were carefully panned

down, with the aid of detergent so as not to lose fine flaky

gold, but no gold was recovered. This suggests that either

gold is very spotty and was not present in the panned samples,

or the gold is so fine grained that it cannot be recovered

in a dish.

H. GROUND MAGNETICS SURVEY

Readings every 25m along 50 metre spaced lines were

taken with a Geometries G8l6 proton precession magnetometer

mounted on a 3m high pole. All readings were corrected for

diurnal drift using a base station magnetometer.

Data is on plan TAS-79-3l2 and contours on plan TAS-

79-315.

There is a magnetically active area over the basalt,

but elsewhere there is low magnetic relief and the data have

not yet aided interpretation of geology or structure.

I. ELECTRICAL INDUCED POLARISATION SURVEY

An E.I.P. gradient array survey was carried out by our

personnel using a Scintrex 3.5kw time domain trasmitter and

IPR7 receiver. A 25 metre receiving dipole was used with the
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distance between stations being 25 metres. Each 100m grid

line was surveyed.

OH6, vertical, co-ords l400S/460W

,
, Basalt.

Mudstone (Tertiary lake sediment).

Soil? very iron stained.

Gossan - soil (apparently a soil horizon
derived from gossan) •

o - 12m

12 - 16m

16 - 17m

17 - 23m

A summary log is:

Data was recorded and processed on field cards and

profiles of resistivity and chargeability plotted. Resistivity

profiles and chargeability profiles are plans TAS-79-322, 321,

and contours are on plans TAS-80-335, 336.

One hole was drilled here by the Mines Department in

1975. The hole, OH6 (or DOM6) , was logged by P. Askins and

some sections marked out for sampling. The splitting was

carried out by the Mines Department and samples were sent to

Amdel for analysis at Commonwealth Aluminium Corporation Ltd's

expense. Full logs and analyses are in Appendix 7.

The resistivity and chargeability data will doubtless

assist in geological interpretation of the area if further

detailed investigations are carried out.

There are very distinct NW trending highs and lows

in both the resistivity and the chargeability. The two main

tin anomalous zones correspond to resistivity highs and

chargeability lows - this is consistent with their being

altered fractured zones, silicified and relatively depleted

in pyrite compared to the adjacent sometimes pyrite rich

sandstones.
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b) By Commonwealth Aluminium Corporation Limited.

The first drill hole, TSD 1 at 500W/870S, declination

70
0

towards 0450 M was to test a wide fractured zone of tin

mineralization in Moina sandstone and obtain stratigraphic

information.

The second hole TSD 2 at 1100S/565W, vertical was to

test a lead and tin anomaly, corresponding to a fractured zone.

TSD 2

TSD 1

Gossan, orange, has appearance of re-weathered
pre-existing black gossan.

Sandstone, weathered, iron stained.

Claystone (?Ordovician, completed weathered
siltstone).

A summary log is:

A summary log is:

26 - 28m

28 - 36m

23 - 26m

o - 153m Moina sandstone, very fractured pyritic in
places: quartzite in places: siltstone
interbeds.

153 - 154m Conglomerate.

154 - 218m "Porphyry" (welded tuff, Cambrian).

o - 37m Moina sandstone, similar to TSD 1.

37 - 42m Quartzite and calc silicate rock containing
some disseminated sphalerite and galena.

42 - 113m Moina sandstone, fractured zone probably
intersected 102-111m.

Much of the core has been split and analysed: highest

Sn value is 2550 ppm over 1 metre and highest Au is 0.25 ppm.

A zone of fractured sandstone, some of it soft and porous, from

17.10 to 29.00m averages 1090 ppm Sn.

Three diamond drill holes were completed. Full logs

and analyses are in Appendix 8. A light 4WD track along Tin

Spur was constructed to give access for drilling and possible

trenching.
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The third hole TSD 3, at 1100S/555W, declination 65
0

o
towards 045 M was to further test the same anomaly drilled

by TSD 2 and obtain definitive information on the dip of the

bedding and of the fracture zone in the Moina sandstone.

There clearly exists at Tin Spur a fractured zone in

which there are altered beds of sandstone carrying Sn and Au

mineralization. The style of mineralization with most potential

seems to be the leached porous often soft sandstones which

contain disseminated cassiterite and gold. These altered

TSD 3

Moina sandstone, very fractured pyritic after
20m.

Quartzite and calc silicate rock containing
a little disseminated sphalerite and galena.

Moina sandstone.

o - 63m

A summary log is:

63 - 67m

67 - 80m

Sn values are all less than 250 ppm. Between 36-.75

and 37.45m is 2.5% Pb, 2.65% Zn and 39 ppm Ag,and between

21.00 and 23.80 is about 0.5% Pb, 0.4% Zn and 11 ppm Ag1

elsewhere Pb, Zn and Ag values are low. Au values are all

low to negligible except for one interval of fractured

sandstone 104.0 to 105.0 with 5 ppm Au.

Sn reaches 7000 ppm over 0.20m at 66.0 in a vein, and

the adjacent calc silicate rock contains about 1500 ppm Sn

from 65.00 to 67.00. Elsewhere Sn does not exceed 720 ppm,

and is mostly less than 250 ppm. Pb and Zn values range up

to 0.4% in a couple of patchy places, but are mostly less than

1500 ppm. Au values are also low to negligible except for a

1m zone of 1.5 ppm in calc silicate rock plus quartz vein at

65.00 to 66.00. Ag is patchy and ranges up to 18 ppm.
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mineralized rocks are patchy in their distribution and the

area must be regarded as a bulk low grade Sn and Au target.

Appendix 9 is an initial financial feasibility

analysis of Tin Spur. A potential exists for 2 million

tonnes of 0.3% Sn, 0.1 ppm Au and a further 2 million tonnes

of 1 ppm Au. This is found to be a viable target.

Accordingly

further work to assess the area is recommended. This is

recommended to consist of: (a) a minimum of trenching (due

to the fact that the area is visible from the Mt. Claude

roadside lookout), to assess for example the nature and

distribution of gold in fresher rock beneath Trench 2.

(b) Percussion drilling. The very soft nature of some of

the sandstone renders diamond drilling of little value, and

the probable erratic mineralized zones necessitate percussion

drilling.

A program of percussion drilling originally proposed

by The Commonwealth Aluminium corporation Ltd. (but not now

to be carried out) is in Appendix 10. This involves 25 metre

deep holes at 25 metre intervals, which should establish

whether a bulk low grade body is likely to exist or not. If

successful, deeper holes would be necessary, but the initial

drilling to only 25m is recommended so as to minimize diffi­

culties caused by sampling below the water table.
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6 • DEVONIAN GRID

A. GENERAL

After finding Au disseminated in sandstone at Tin

Spur it was thought possible that Au might exist disseminated

in sandstone in the flat area at the Devonian Mine where old

records reported eluvial gold. Also if the gold was very fine

grained it may not be recoverable with a dish and consequently

the old prospectors might not have discovered it. The area

also contains the prominent lead rich gossans previously

evaluated by the Mines Department and Mt. Lyell. A grid was

therefore planned for the area to assess the potential for bulk

low grade gold mineralization, and to re-assess the potential

for stratabound lead-zinc-silver mineralization which could

extend down dip from the gossans.

B. GRIDDING

A 900m x 400m grid (SE trending lines 100m apart,

pegs every 50m) was constructed by our personnel over the

old Devonian gold mine area, extending over part of the

gossans previously evaluated by the Mines Department. Grid

line slopes are recorded on plan TAS-80-339. Plans on file

in the Devonport office show the Mines Department grid and

the Mt. Lyell grid, which were both different. Only traces

of these grids could be found on the ground.

C. GEOLOGICAL MAPPING

The grid was geologically mapped at 1:2500, see plan

TAS-80-394. Areas including and beyond this grid were mapped

by the Mines Department: a plan was reduced from the Mines

Department original at 1:2400 to 1:2500, the same scale as

TAS-80-394: this plan is on file in the Devonport office.
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Essentially the area is covered almost entirely by

Moina sandstone, overlain to the north-west by massive

Tertiary basalt. Gossan, consisting of gritty very exotic

looking goethite,outcrops in two main zones, which seem to

be beds dipping SE (from the drill section data). Quartz­

feldspar porphyry dykes outcrop poorlY1 these are presumably

Devonian and related to the Dolcoath Granite below. There

is presumably a near vertical fractured zone or zones passing

NW through the area, in the areas of the gossans and porphyry

dykes. This fracture zone is interpretated to have been the

plumbing system to bring fluids carrying Pb, Zn, Au, Ag etc

from some point below1 these elements are possibly leached

from the underlying Cambrian tuffs by meteoric waters heated

by the granite. Superimposed(?) Sn mineralization, especially

at the Tin Spur end, is possibly due to true metasomatic

fluids derived from the granite. The host rock for mineralization

was presumably originally pyrite rich sandstone beds which have

received the Pb etc by addition.

D. ROCK SAMPLING

A few surface rock or dump samples have been collected

and analysedl the data is in Appendix 3, and results are

plotted on the geological plan TAS-80-394.

Samples collected by the Mines Department, chiefly of

gossans, are reported in Jennings (1958, 1963) in Appendix 1.

E. SOIL GEOCHEMICAL SAMPLING AND PANNING

A trial line along lOON of auger soil samples was

treated in two ways:

(a) the -80 mesh fraction of soil collected at bedrock
was analysed for Au, Pb, Zn, Sn As and

(b) the whole soil profile (at intervals indicated in
Appendix 11) down to bedrock was carefully panned
down.
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Two panned samples contained visible fine grained gold

(lOOW and 200W on line lOON), but all the -80 mesh soils con­

tained less than 0.05 ppm Au, suggesting that Au distribution

is spotty and that there may not be ultra fine grained gold

in the sandstones. (Ultrafine gold would report in analysis

but would be lost by panning).

The pan concentrates are stored in Devonport.

Nevertheless the entire grid was soil sampled and

the -80 mesh fraction sent for Au, Sn, Pb, Zn, As analyses.

Analyses are plotted on plan TAS-80-340 and contours

of Pb and As are on plans TAS-80-393 and 392.

Gold in measureable amounts occurs in only a few

spotty places, chiefly associated with the gossans (see plan

TAS-80-392) •

There is a distinct pb and As anomaly associated with

the gossans.

F. GROUND MAGNETICS SURVEY

A survey to cover the grid was carried out in the same

way as for the Tin Spur grid, except that readings were only

taken along the 100 metre lines because of extremely dense

vegetation in the south of the grid.

Data is on plan TAS-80-340 and contours are on TAS-80-391.

The area around the gossan in the north is distinctly

anomalous~ elsewhere the contours show a broad regional

gradient, probably corresponding to a deep magnetic Cambrian

source.
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G. DIAMOND DRILLING

a) By The Mt. Lyell Mining & Railway Company Ltd.

Mt. Lyell drilled 2 holes, OH 1, 2, in 1971. Details

of their program are in Omnes (1970), Dandy (1970), McKibben

(1971, 1972) in Appendix 1.

The program was designed to intersect an I.P. target

and also test the gossans at depth but no mineralization apart

from the gossans was intersected.

The core of OH 1 and OH 2 was borrowed on "permanent

loan" from Mt. Lyell in Queenstown, and is now transferred

from the original wooden boxes into aluminium trays and is

stored in Devonport. The core was to be logged and split

in detail, in a search for disseminated Au or Sn mineralization

in the sandstone - this has not yet been done and is recommended.

b) By the Mines Department

The Mines Department did some follow up drilling in

1974, 1975 with similar targets and results to Mt. Lyell. The

holes are OM 1, 2, 3, 4, 5 (=DOM, 1, 2, 3, 4, 5).

The first three holes were logged and analysed by the

Department and logs/analyses appear in Appendix 7, together

with a few corrections and comments by p. Askins.

Holes OH 4 and 5 were logged by P. Askins and some sections

marked out for sampling. The splitting was carried out by the

Mines Department and samples were sent to Arodel for analyses

at the Commonwealth Aluminium Corporation Ltd's expense. Full

logs and analyses are also in Appendix 7.
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A summary log is:

OH4 0 - 7m Sandstone.

7 - 12m Gossan, black, manganese/hematite l

limonite rich, exotic textures common.

12 - 17m Sandstone, gossanous.

17 - 20m siltstone.

20 - 22m Sandstone, gossanous.

22 - 39m Sandstone, weathered, some leached, some
iron stained.

39 - 69m Sandstone, fresh, locally rich in very fine
grained pyrite. No sulphides apart from
pyrite observed except for trace of fine
galena(?) on joints over last metre of core.

OH5 0 - 5m Sandstone, gossanous (similar to 12-17 in
OH 4) •

5 - 18m siltstone - claystone.

18 - 30m Sandstone, leached weathered.

Tin does not exceed 100 ppm in any sample of the Mines

Department core, but silver reaches 150 ppm and lead 8%, zinc

1% in the gossans. Most gold values were negligible or less

than 0.05 ppm, the limit of detection.

c) By the Commonwealth Aluminium Corporation Ltd.

The drilling by Mt. Lyell and the Mines Department plus

geological mapping shows that the drilling was done down dip

of bedding and that the gossan is probably a bed. See cross

sections on plan Tas-80-394. More drilling was thought

necessary to evaluate whether there is strata-bound high silver,

lead-zinc mineralization down dip of the gossans below the

zone of weathering. True thickness of the known gossan

mineralization is about 15m and strike length over 700 metres

(not incorporating an extra 600m of possible strike length

beneath the basalt towards Tin Spur) •



092027

H. CONCLUSIONS & RECOMMENDATIONS FOR FURTHER WORK

No galena-sphalerite rich beds were intersected: this

is possibly because the hole is sited too far from the main

fracture (feeder zone).

The hole DEV Dl failed to intersect galena - sphalerite

rich beds probably because the hole was located too far from the

main fracture (feeder) zone. The Mt. Lyell and Mines Department

holes were probably badly sited and were either down dip or not

deep enough to intersect unweathered mineralization in the

main fracture zone, which is possibly around the area of the

outcropping quartz feldspar porphyry dyke.

Accordingly a 150m diamond hole was planned to test

unweathered down-dip extensions of the gossans, and also

test the possible Au mineralization in sandstone in the

Devonian mine area. An access track was constructed and
o 0

hole DEV Dl drilled from 100N/275W at 60 towards 045 M.

Full logs of the core are in Appendix 8, but the core has not

yet been split and analysed. Splitting and analyses are

recommended in a search for disseminated Au or Sn mineralization.

Sandstone, leached, altered?

Quartzite, (silicified), sandstone
(? host to Devonian Mine Au mineralization?)

siltstone

Quartz-feldspar porphyry dyke.

Sandstone, mostly tubicular.

Sandstone, altered.

Sandstone and quartzite.

Sandstone, altered.

Sandstone with some pebbly hematitic
grit beds.

o - 21

21 - 34

34 - 36

36 - 39

39 - '74

74 - 83

83 - 138

138 - 141

141 - 158

A summary log is:

DEV Dl

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

~
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Ignoring weathering effects there is a potential zone

of lead-zinc-silver mineralization outcropping or covered by

basalt, of strike length 1000+ metres, say 100m down dip (in

the fracture zone) and 15m wide - this is about 4.5 million

tonnes (at density 3.0) •

If weathered gossanous material is excluded then this

tonnage potential drops dramatically. However in the fracture

zone below the zone of weathering there might also be further

parallel beds which do not outcrop and could have a substantial

tonnage potential.

Accordingly further work in this area is recommended

in a search for Pb-Zn-Ag mineralization, and could take the form

of gridding an expanded area, I.P. and E.M. surveys and diamond

drilling.

Core of Mt. Lyell's OR 1, 2 needs to be logged, and

this core plus that of DEV Dl needs to be split and analysed

in a search for bulk low grade Au and/or Sn mineralization

similar to that which occurs at Tin Spur.
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APPENDIX 1

EXTRACTS FROM PREVIOUS REPORTS:

a) Twelvetrees, 1913

b) Reid, 1919

c) Jennings, 1958

d) Jennings, 1963

e) Baker, 1971

f) Leaman, 1974

g) Dandy, 1970

h) Gmnes, 1970

i) McKibben, 1971

j) McKibben, 1972
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(12)-TRE TIN BpllB PROPERTIES AND B. L. THollA.'
MINE.--Th. Tin Bpur prop.rti•• oomprillo a group of nearly' ..

doz.n ••ction••ut of the Fortb on tho .outh.rn, .id. of Tin'
Spur Cr.ek, which floWi north.w••t for a couple of milea
nnd join. the Forth Rivor a ~hird of a mil. b.low tbo cag••

---
95

-'.-

•

-
.'

,

'The country.rook ia th. pip•••tem .and.tono, IOmotime.
indurated, at other tim•• quite Iriable. In i~ white,
granular condition it h.. b••n mi.tak.n for an ign.ou.
'rook, and ba. r.ceived the looal name of porphyry.
, At int.rval. from top to bottom of the 'pur (iI. vortical
,di.tano. of 1800 foot), tin or. hal b.o" found and pro-
.p.oted at diff.ront tim••, Th. higbo.t point at whioh it
hao heen rliacovorod ill Maohin.ry Creek, whioh flo",
through the oa.ternmo.t .eotion of the old Devonian Mino,
'wb.r. !loth tin oro and monazite ooour. A .moll tributary
~f thi. oroek n.ar S. Reardon'. hut oarrio. both gold and
tin oro. Th. or.ek bottom i. of a .oft olay.y naturo, with
....inl.to of quartz, and appean to con.i.t of granite por·
.phyry rock. At the hut Ito.If .and.ton. with the familiar
pipo.•tem. ill ...n. Boutb and oa.t of tbi. i. the ba.alt of
Oliv.r'o Country, bonoath whioh tho tin-boaring rock must
p....

A littlo north of thill ill a ..id. outcrop mark.d by loo,o}
bouldero ,of iroOlton., with whioh mangan••• ill UIOOiat.d. (PI!­
~bo"t ;0 'oh~in. furtbo~ ,!orth. a littl. wor.k wa. ,don. on~1">~
Ito contmuat\on, whero It 18 .ald to bav. Yleldod trae.. of
,gold and .om••ilv.r. It "ome wortby of a trial in depth,
tbough ,inking will bo noo...ary, a. the .ountry II too
_flat for tunnellinl!' Tho probabilitieo are that tho (orma-
tion will d....nd Into tin-boaring 7ritio lod..tuff.

A mil. nortb-w..t of thi., an on 'the .amo lino of
oountry, ara two 80·aor••ootion., fgrmorll b.longlng to f
W. T. York (2209-11) and.P. A,hwOltJ!. York'. ,ootion c..a,.j
bal b••n ,urv.y.d for ~ll. L. Thom.., 5429-11. r.:-oI.

On th••o a oon.id.rabl. amount of pro.po.tiog work h.. D .....
b••n done. On Thoma.' .ootion two Ipni.-.!i!'·b.ari!!g .f(,...
10d.., the main and w..te'l'n loa••, have hoon tronched ,.,....p
upon inBom. eignt or nino .xoavation. on oaoh lodo. Tho I
two.1od•• are roughllparallel, though .om...hat div.rg~nt,

, the di.tanco b~~Wee!Lthem jDor.a.ing_UL4 ~!Jai1!.!' Th.ir
, direotion i. approximately north-weot-eouth-ea.t:-Tho ;""/<>-0 ....

)i-A;i<.".., w..tar 101' bao b••n oponod upon in. .ight place., and ha'
beon oro into to d.pth. of 20 and 25 feet. Tho forma.

. tion oompri... !' belt of .oft y.l~",i!.1! .•andLto!!, lor a
,,:idtb of 20 fett,oonta,ining band, oarrying fine1I.-divi!!..ed
~In or.: Th••• oxoavatl0l" are 01} • line of 10 eb'lllJl!Il. 2-&e
Ing toward. tb. Forth Rlv.r. Th. pro.p.oto are fair, ana-, "1
tho gu.t have been obtained from tho throe 10"elt op.ninK!'

T • __ or ....tern lode hal b••n .hawn in nine outo,
rhAaling a mioaceou. iron formatiplI 4 or 5 f••~ "ido
CRrr);ng a littl. till ot. and, it i••tated, .om. gold. 'I

----
fln.-grain.d quartzo•• P.'anite. A 5-lnoh v.in .howing ..
little ..olframite in o,,,di••d quarts ha. been I.ft on tbe!
w..t .id. of tb. driv•.

Th. tr.nob...xtend ov.r a I.ngth of 6 ohain., and have
.ho..n tb. lode .xilting at a v.rtioal b.ight of about 10C)
f••t above adit-I.v.l; and the adit, if oontlnu.d, ..ould
com. h.low the large body of lod.·matter .xpoaed bOre
and th.r. in the tr.noh... Nothing payabl. baa b••n di••
olo••d '0 f,ar, but proof. of tb••xi.tenoe of a .trong m.tal.
Iif.rou. formation hava ba.n obtain.d by the exoavatiouo.
at .url.o., and faolliti.. for a~it-drlvingare .xoeU.nt.

(11)-YORK'. ALLllVIAL BXO'rIOIlI 1521,11, 80 AOBES.

Thi. i. a vacant aeotion .outh of 'Urquhart'.. It ....
proviou'l 5470-11, h the naDl.of D. Davl... It i,
•oparate . from tb. Forth Rivor by a narro" !trip of
un.urvoy.d land. ' " "

The ,bingl...orking! near tbo old oamp oontain ,ton..
of granite with littl. or no quartz. Tb.ra i. h.re .omo
ind.terminate ooourronO<l of hlui.h rook, too 10ft and
dooompo••d for idontifioation, and th.r. ill .om. olivino
ba.alt, b.,ido. quartz Ilorl'hyry, in tho bank. of tb. race.
A, bouldor·waoh 6 f.ot thlok ho' bolow,,5 foot of ov.rbur­
don. Th. pr•••nt bottom i. ol,y, wbioh probabl,y r••to on
granite bod.rook. Tb.r. i. very Iittl. faU, and tho whole
fiat appoan to be a terrace of the ancient Forth River. Th.
Jargo boulden oannot bav. belonged to tb. pr•••nt ore.k.
If thi. ground i. tb. old F~rtb obann.l; muob tin or wolf·
ram n.ed nob, bo .xp.oted, .. tb. river above thie ...tion
fiow. tbrOugh rook. of tb. porpbyrold .liite.

Furth.r we.t are cr••k working! on a granite bottom
ri.ing into th. hill. Th••ton. bere oon.i.to mootl, of
rubbl. from the hill.id.. A Iittl...olfram ore i••ald to
havo bo.n obtain.d from tho•• working.; butth. wa.b i.
not promi.ing, though it may oarry .mall quantiti•• of,
wolfram ..nd tin ore.
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'.) ,; 'Tb1a fi.ld ·e,.tends up the bilJ on the w..tern .ide of ~be
""Portb VaUey from the Lorinna bridge. The track ",hlcb
.i 0 through the field i. th•. old road c~t.by the Van
~!: .&1:'111" Land Company to MIddle••,. Plalm and tb.nce
~fOta Surrey HillI.· .

\0 ;. Tbe Forth Riv.r at the bridge i. aOOut a coupl•.0' ehalU1
.'i "ide, and in dry weather 3 feet deep, ~ rew cham. aOOve
.7', 'lbe bridge the bedrock of tho .tream 1, hard .and~tone,
"", but 6 6r· 7 chain. below it and e~ of. the bank chIT, of

.' bhli'b-grey Iimeeto... are e"po08d. dIpping at a low angle
_<' ,'" the north..aet. The e""arpm.,!t rl.... h.re to 40 or 50
.~ feet aOOve the river-bank. ThiS hm••tone apparently

,:;.... underlies tbe Lonnna town~hip to th~ eaet: Where con·
'·Ai' ...aled by graee and superficIal grav.I, Ito enstanoe ben"':th
.,. ", lb. outface of the .farm landa i••till ahown by sundry Cl.r·
.' i culer d.pr...ion. in the ~il. Some of th_ are ..en 1D

';':' frent of Mr, G.o. Sloane. OOu.. and on t~a road.
"; The Five-mile :Ri.e .onsisto of bad. of pl~-.tam aa~d.
·~~I· . .&oD.,'with alternating bed. of .hale. ~be gen.ral .tr,ke
':,; _of th... bed. i, north-...terl:r and the dIp north.w~'terly.
:~'i, A. few hundred yard. lOuth of the track up the hIll th.y

,';"~ode b.low tbe road. where ~ felapatbic.qu&r!A grani~ ill
~;" -tnversed »y nina of quarta ~p to 4, or 5 !Uchel WId.,

.' .carrying oM hunches of ,ulphlde ofbllmutb, The I8m.e
.' ,:: min.ral ia alao di..eminata~ t~ugh 'patobel of t.h. gre!'
',i ised rook. _A'littl. lIuorlte 11 .boWlng, The mIDeral II
'i;~'~:an, but not pl.ntiful,. A Iittl. of it h.. been ••nt a..ay
'~to market. . th fi

,.,; i A little', further along the road to t~e eou. ,a n••
':'!l: ~ pined granite .how. eoale. of molybd.nlta on JOInt facea
";:, ' of the rock, Furtber atill. outaide the ~undary of the

:,.,' granite a lode formation aOOut 6 r.et WIde .how, eome
. J lCatta~ molybd.nita. T~i, i•.in a bl~e quartz·porphy.
''I' ., roid, wbich, adjoining the Intrullve gram!:'. h.. been pen~
~', Inted by veins proc.eding from the granlta magma. I~ l'
.•; '.oucb phenom.na aa thi. that ilIu.tra~.th. difficulty. wh~ch
~·1 lOID.tim.. ari... in determining declllv.ly the d.rlvatlon

:..i;' 'of 01'01 met with in the pcrphYToid 8Orie.. H.r•• of course,
~;~·therecan bano doubt of th.ir gr~nit~c origin, but in • few
~i- i1IItanoea tbey app.ar to be authlgemo.

'~"1:- , .
,~. ; :~t('
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Thl" groundappli.d for by thi. Devonport .yndicata it
trav.r.ed by the new road to Lorinna, on the ea.t .ide of
the Forth .outh of the caga.

. Tb. rock i. granite, b.ing the .a.tern ...ten.ioll of !.hI
!lolcoath granite atook, which h.. been cut through by the
Forth Riv.r. Wolframita and bi.muthinita v.ina trlve...
the rock, and are attanded by greioen 1D0diflcation. of tb.
original granita, Th. granite .,.tend. up the hill to the
ea.t, where it finally abuts again.t the undenuded cover.
of pip.-.tem ••nd.ton.. One or two Ol<eavation. ha... been

>/J.\I·· '.
I \ .r. I; III
l'\,

• I ~ rI
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o I' I 'J' Tbe,e lod•• can be ta,ted by aditllower dOWD tbe bill.', .

I ~
The .ection is c.lled th. "Coronation" by Mr, Thorn...!..

I: I, i Formerry it used to bear tbe name of the .Old Stag. '
, : , North 01 the above is a long 'narrow 'pur, called the-
lll;'tI Razorhack, wbiob p..... nOlth.w..t into Aahworth', 'old \
:'!l. '1 .ection, Thi. ridge is the Tin Spur. Large bloch of pi~,~"'

I ' .tem san<l.tone are acat~red profu.ely on ita crest. ' ..
" 1:1' ':' ~ s1••p 'gut on the north .ide marka the place whore tia "';'
fl.'. 1':.1" are fim atruck on the .pur, The cut has been driven ':.

I eo..Y-tb e.~!iY aero.. the bed. of white ,andstone, in wbiCii. ~}l' Ii: are ,eam, and veinleta of finely·divided till ore, Other'ci,
,;' J 'I: Mcavation, have a110 .hown goqd tin.
IJ - '1: There 'hardly 8Oem. to be any other way of working thia
;} ; ',! ground than by open'cut, but whether it is payable or not
~. ., I "ill d.pend. upon the quantity of dead or poor rock eEiot.
!;~ j., t., ing bet..een the ore·band.. .
- The Tin Spur min. workings proper are p...ed throagh :'.'It' ~ i ,I by the Lorinna-road on the .oath .ide of T111 Spur Creek. ",j
/i I " Ju.t above the road. near the head of the old. aerial tram. '.
1, way. is an2R~ut in aalld.e .triking north 60 degn.
~' S~..., ..e.t, '!Jld'dipping .outh-w..tarly. The cocurrence seema
i-: ,',"j .. to... to b.-on. of rtiallwiq' . k~k. for indioation••,.iot

• ... o{/ n.1 -diviae .cat . ~ere are allO veinleto
i :" '1 ' ",..I:::' - of ore- earmg qua whlch traverse the rook. Some tin

,. , 0, (.~ -1 ~~P~~.:t~:~~epr.:,n~i.~~;e~d~uidfh~e~a~ei~::~
.,' .'J r:~. convert the mine into a payable preposition. The con.
iH '.... ,: 'IS - c.ntrating facilities are none too good, .. the ore,tuft hod
I:, " to be sent down to the 5·acre .oction below tbe road, and
i i Ji the Iloncentrate,' would have to ba pack.d up again. Tb.
'( <: pow.r-water .... obtained from a little fall in the Tm''f" / ..., '! 11 I Spur Cr.ek a few hundred feet aOOv. the river.

i :" II "I~'
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li~t1e g~ld ~Guld find i~ 'way' lnto tlie at~eam frGm· the
Flv.e.nule RlBe, from the Dove River, from the pGrph:;roid
scbnts abGve Campbell '. Rewud, from the grlUlite Gn
Urqub.rt'., 8ayu's, and tbe Nanawa Creek nGt to men.
~iGn Dull Creek. But all thi, WGuid nelt lIoIII~unt to much
In tbe &ggregate. . ,

PO)-CAMPBELL'. REWARD GOLD Mnn:,'

The n~w' road to Lorinna on the east aide of the Forth
pa.... through th... ablUldoned _tiona. The workinga
are no~ in a condition for inapection. The mi... ie in' rock
!'elonglOg to the. porpbyr~id diviai~n: Mr. A. Campbell
IOformed the wntor tbat It waH ongllllall:r' prospected for
" couple of yelLn, and W&o then, Boated uito a complUlY.
The Rold wa. free, and, in harbed and wire, fonn and
occurred in 1& naETOW vein of. 'kaolin, which widened out
and' canied a foot to 15 inch.. of barren quarto. The
gold "'II acoompanied hy a iood deal of lilft!', and WII
worth I... than £3 per o..noo. ,
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, the aectione which belonged to .thi, ablUldoned mine are
vaOOll1t. They are lituate on the tableland behind Oliver'.
Hill, .t alt ele'Vatictl of about 1800 feet above the level
of tbe Forth River, about a mile eut from the river iD a
direct line IUld 3 mi.l.. north·nortb·ealt froUl Lorinoa.
, Tb~ country in wblch tbe lodee occur i. a lamina!Ald fel.
,patblc ,andotone belonging to tbe pipe.,toUl ..ri.. : thie
pa.....below tbe plateau bllalt about half .. mile _ of
tbe m.'oe. The: lode bears w..t 20 d~g ...... nortb. The
.baft II on Secllon 416·930, 10 acres. The lode baa been
.toped ~ut eut and w..t from tbe ,haft. The .urf_
e>;o&"ation weat of tbe ,shaft, sbow, a main veib 4 inch..
wtde and one on eacb IIde of the trencb, witb other vein­
le~ between tbem.. Wben linking, WII fint begun it i,
uld that a pennywelgbt of gold per di,b could be wubed.
Some ,tuf! panned olf on tbe proaent viait ,hawed rough
gold in tbe diab. . .

Furtber north a puallel Jode WII .unk on prior to the
Devoniau shaft at tbe bead of ..me alluvial ground wbich
~as worked up to tbat point. Tb. ferruginou. 'luan.
1D th.. outcrop looka favourable, but yielda no colours.

(13)-BEI.L MoUH1' GoLDrl~.
Tbii old field i. lituato between Boll Moullt &lid tbe

riv~r,. on. Bell Creek. and itA. tributari.., 6 o~ek .yotem
dralulng IOto tbe Wilmot RIver, and oompnaing BeU

, Creek, Mosquito Creek, Poverty Creek, Bllnlt Creek, dEc.
Ridg.. of wub elti,t between tbe v.riou, creek.; and th.

pr_nt ..parato ridg.., ,Olll<l of which are 50 or 60 foot
, bigh, mutt bave boon continuous over the 'wbole area.­

and tbe body of drift was then a wide body of material
extending &Cl"QU tbe polition. of tbe .Bieting creek.. Tbe
latter at a later period e"cavated tbeir channel, in it, and
collected' part of ito gold contentA.

It Ie now 20 years oince work was at ite heigbt on tb•.
field. At one time II man" u 200 men were at work, but

,tbi. f6Veri,b activity 'pent it..lf in about 18 months,' as
tbe yield gradually fell olf, Inel it i, IIOW a d_r!Ald place,
though naturally there ,till remaine work for proopectors
in ,the way of exploring the margine of the Beld and ..ek·
ing indication. which may shed further light On the lOurce
of the gold of thi. depo,it. . .
Wi~hin a coupl. of. vears about 4000 01. of gold wer.

won, •••. , u e.timated by thoee who are looally Ulo,t COUl-

;.

-
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Thi. ia 01) the weotern brow, of Oliver'. Hill, 1600 or
1100 fe.t abon the Forth River. There i. a jllDcUon
h.re of igneou. porpbyroid with the pipe.stem rook. The
line of junction trends .outh-euterly up and down tbe hill,
and the pipe••tem bed. dip away lOutherl". A fonnatlon
of quarts is developed between tbe two rocb, and wben the
shaft we. aunk on it fOl1r years ago b" Me..n. 8. Reardon
and H. Evenden teeta yielded rel,urns of 10 to 15 dwt. The
ebaft waa .unk 30 feet, and the value fell of! to 4 dwt.
Below thi., on the alope 'of the hill, are four trencheo or
exQ&vatione, crouing tbe fonnatlon, and .howing ito
auriferous oharaclerto continue. The !l0ld, which wu
panned of! from the nndatone and ferruglnoue boIlda in '
the porphyl"/' ia e"tremely fine. About 6 chai.. furl,her
aouth a bold outorop ocoun ,hawing tbe junction between
tbe two ..to of rock. The JUDction evidently mukc a Ii... ,
of depooition of gold, but tbe valuea of tbe etone along
tbe lin.. are apparently erratio. Tbe pipe-ctem beds bore
•lrike wOIt·north.weat, with a dip to the north-eut. They
continue to the top of Oliver', Hill, about 2100 feet above
tbe Forth. '

_..-
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acce&~Ol"Y mineral~, g(}ld, 1.)ydt~1 li.l"f::iellopyl"ite, sphllolel'it.e:
chalcopyL'ite. a.nd Uloua.zu:e 111 less8r aluo~uts, ~nQ.
~ociated with fi~ar, ~paz. bery~, la.umo~ltlt", .calclta,
&0. (2) Ga,ltoui,l.·clw,l':':0lJynle ol'e.Lod~es co.nta~Ded l\J.frac·
tUl'C:i iu quu.l.'t~it~ rock. \~) Gold:p)'nla V~lUS III s;u~d·.iwZ1:~'~
The deposits occ.:ur us hssul'e hlhug:), llupregl1l.i.t~oll~ ~!J

q uart..zi~e, ur as replaceme.nts, ltlld. all are cOUi:.all\~cl 111
gUl'llet. rock or iu (iliarrzito, Lit" in I.lt)lh.

The OIC~ of till, lllng;;leu, bif:tlHUL,h , ~IlJ molyb~euwn
OCl.:;UI' UUJ.l' dle illtl'll~ivc rook, and lH sume cu.se.s 1I1 th~

granite, while illl: gl"l'<J:t~l' P~l:lo of the lIloro :lolublc ':On.­
stiLuellt::i, sndt U:i :mlplllllt'.3 ot nUll, COJ-'}J(:r, ll!,~J. and ZlllC,
rtllwill ill :ioluti01\ Ulltil ,1 2,iJUd of low~r l.oulpcra.tura 3.ud.
prc::):)ure i:s rt:'<\('l:cd, Htr~ i:; a spltludic.l' ill\li:it1'a.lion of th~
zuHaL disLrilmlioH of Ul't~ii, Ca~~itcrite ilull WOlfrb.Hl,OCl.:':1 f

also ill pl'gllH.l.t~ti~ Vein,), wl~icb. ar~ pcu'tlcu~a.~·ly l'lch .111
llllcUlilatalyLic luillOl'als, especu~l1y thuse cOllt~mlllg fluQl'lul}
.lIla lJur(Jll. 'l'h,,)::.~ mit~el'als are al:io found 1L1 stock works"
whidl t.:uu~i:.t:( (,1 l1l.a:o:,>e~ uf rOl.:k tra.vcl'~cd IJy HIHJl.h.;:rs or
;-\ll.J.ll \'t'ill:-, HHCh a group of fis.'lul'~s. with 1he int-t'l'veui1l.H
gl"ilollito aH~l'cd to grcj:~l\. Ulld L~l.prcgl:,~tc:J WLt~l ore,' i3
tlUL u~pu:;('J in tIll: OpeH-L'llt, wor1;,lil~:i ot t1H.l S~julb ,Mm~,

.All,huH!!;h ill. o'ci\cral 1I0l, :.1. rouHu.:\.tJldil.lIlJrplw,: lIllHtH"!'l:
{..J.:-:-.itcr'ilc. Ol';,~Lll':i ill (Jot' !Jrua.t(lr alJllilJl-oHl,;e a'i::uc.ai.::d \\'I,tl~

. _ l:", J'" '1., yem,)wult'ran;, 1l1lJly!l,h'\l]tt" alld lH:-.lHlIt .1Il.1te lU q.US,l 1.. '

(;ollt.~iUl'J ill !#;..lllll'l and '1IHlrt:r.ilc rocks, .\'ory, llttle ,ha.vlIlg
b~~11 iUllllU i~l ttl:! gl'auil.C, ~,rl'ip :,pm-:-tlta L1n~~(JJl~
QC::C::!!~'~ oil! ~ofhJ!'i;~!i1l~ :;all~I:i~?~l~! 'l1~d :8, t~~.e !l'CJn~ \\'.oltnun.
'\"thd~ i~ illllud 111 p~'~ll1aiJtw V.:lIlS III tlle ~r<1.lUl~ Qut­
\'~'~llIJ;lI!,r 10 dL... ili~ s:Jllthwal'cl. l~~.i.::; nn'.l~'ki.l.blc that th~~
S.lLhh.t'J~l~'i'i ili ,dlil'il t,ll~ tin ure It! Ctltlta.1I1l.!U i:ihnw vl~rr
r;tTl~ -;dll'rarillll, whi;(, " few )' •.IXti3 aWi~Y rl'~rl"L lbll~\le~ ..
th~v llil','c "l'CH l('all:-forlll.cJ into hU~'Ll. gla:i::'Y qH::ll't7.U.~ ...

rap: j"~ILatl,,1 wit h l,yritc, . , , ,
~!.l\;lld""Hiti~, \\',llin~m, i.l.ud iJl:)Jl.1ldhll,I,1te ·:l.rc h,)\\ud
',0 11 i.l.J1)' ill igt,U'lllS and UI~t.:.lm(J1"phu::ici.l h~J.JlU(,.Il~~ry r(ICk3,
1I1..ptl~iti\)l\ l)i:ill~ ill lho arJ~l' ll~lued. &foly.bd~ll,lt.e ('ll~Ul;~
ul:iu ~('altCl"t',t dll'oJugh the Hl,Hil\\VC gmlllto U1 J'IHlt pL"l~C:'l
." I '-'"r·I,,, "llli 'd. Llld poillt of (,u;)t.?('t lH:L\"C;."u ~l''''Hll&
~ " I.:~ .. ~ ",'" • . ,.,. .-' ..•

;.ilIJ th,- ll."I\'~~dt\d I'lldc SOI.Jlh vi thr;> iJ.!t>r,l.lt'r '1l111.~. 1to l~

ioumi ill lilH'lJll\'l'l.'lll (l'~:.::pal' pUl'phyry). J,l~~r \1i,c .lWlllL of
C\I,HJ,t'l, with ir<LHite, ·\\\,ifralll i.1~ld L~ill"d1i.t1!llnt~. ~JHi
... , tl ,"U ·,1,1·'"' ,""\'I.·rii!hl)' clu.,,;lv jJ.::>~"J,'lJI.~\l, J.l:l.\IlI!::
UJbl.JI.I l. , .......,\!. "__ -I'k'" d'.
bL:l.\il Jopc~i\t~d c.·v~jt-t:nl}JOl'aUl:l,)u:illy i!11J IllltltC .I ... ,CUll !

I i(,ll.~. rt hal) lJ\:clJ OCHbl a. II dy ~,l)~\:'i,l'vcJ t \,l:ot hblill\tb
Ol''';:;j ~r~ liL(U'~ IU'VlHLlIt"Ht .,ei.l.r thl' ~l,~l'la\;cJ thJS C:~lllpo; •..:n1i

f
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A t t1J.~ sul'iacu th~ constitutiou of the Jude vari,etl grtl"t1y
frQIU poillt to point.. Iu lWlUe places it is ~01it&llOU8 aad
pyritic, and in othol1l tJlere i. a.n ahnol:it eutu6 &bal:lllce of
pyrit.. Tbi. lode has uot. L.ell t.raced iDt.o t.b. ulldorlyilll(
gaJ'l1d-ruck, Ita strik~ j~ 50 degl't1tli weid:. of llorth , and
ita dip 70 degre.a ,out.b.w••t.orly.

Below Gorey'tl tUl1u~1 Ii large gosoauous formatiou iii cut
in the road) aue! outpropl:i coutinuoualy alollg t,hu Ilurthtru
lall of tbe hill OD tho low.r aid. of th. ro,d .. Tbis forlll"
tiull it! COlup0l:ied of porous sandtltontl h.,avily ianpreguatttl
with limonite., It. oODt<ai.. a Iittl. tin aDd silver aud a
t.race 01 gold .
Th~ Still' of Pea.ce lode is on the llorthtu'u &lide of the

main gos:::Ianoui forma-tiou l aud is about 3 chaius diatiiut
th.refrom. Fd.bl. aalld.tolle, carrying a Iit.tle gold and
tiuStoU6, has buen cut in thtt road bank aDd.iu two tr~ncheli
fal'th.r dowll t.be bill. In eacb of t.h••e op~nulga t.h. motel.
He minerals, tiustoue and gold, are found ill amou.nt.. llot
aufficient t.o pay lor eXl'loit<atioR. ID tbia looa.ly aggr••
gat.o<l aandatono lorm"tlon quart. cryat<al. 01· wODderful
dtlvdoplHeui aud clt!arnet:ls occur in grtat abundance, 'j'hia
form"tioll ia at"tad t.o b. tiD-bearing ovor a widtb of 6 f.o~.
bnt. <li.h pro.poets or. obt<ainabl. oDly from a narrow band
6 iuchell wide.

In ~l'iu Spur OJ.·ttek tubicolar quu.rtziw, underlying gar­
not rock, carri., abuudant pyritu and .. littl. chalcopyrite.
Thil:i rock dip" Iiouth-wtlst at, au inclination of 45 degrtea.
Th. gal'n.t rock ,bows a peculiar surficial reliel, du. to
unequal weathering. It contain8 much oxide of irou, SOlllu

(If it derived proba.bly front its own decompollitioJlJ and it
di:tiuLt'gfa.~s to &0 yollowi.lI1l-browll 80it 'I'his (:aruet rock
contains a Iit.tl. tiDaton~ "nd traces 01 bismuthlDite; woll.
fUJIl ill not pre~nt.

On the north sid. of tlll> cr.ok trenches h,v. been Cllt
acrO::.H 0. lu-=matitio furulation tmcaljed in saudstoue. Thil'
formation t10Uti not, coutaill miUtl'ulll of ecouumic iJuPIJl;t.
Ii~ce.

Bulw~lI t hc Star of Pti:U't: lodt:: lUlu tli~ Palb MiH~, tt.

porph\'I'v dr!HL)utl'lu.liug tile LLlbicoJar :itral.a ill e.¥pObtHJ

in th~ "oUtl·c\lttiu~. 'rlJi~ ill tla: contwuuLlOn uf thu l..ill­
titoml.h~al'illg dykti J'tcuutly Lii::icovereu on l..h~ }'u,Jlti .Mint:,
'l'h~ poqJhyl'y r.:outlistl:l uf u IJLlmh~r of fl'a.ctul'~.filJillgij, tll~
-'luallt'I' bl'unching froUl tlU1 larger. 'fhey lila-ike ::iO ut:g'l'ees
eH.tit u£ 110l'Lh, auu <lip ill a HIj"th-wel;t~rly Jil'cctiou. 'resb
uuulet uf the limonit".IJtlll.rillg porphyry :IIluwt'd the }Irc~eHce
of a liltl. till '"J .i),.... IlIt.rLoJdo<l lI'ilh th. "'''J.

II~

•

~\;~)-"\"d'-(jll 71)O:!-!lI,·1l) .ll'n", f.J ...... JJurylw).

(el) 8it.u .. t,lOll. ~C.

'1,.,1'1 1.1.. luill" liouutli,wcl::il ur ,UuHud, Hill th~ road to
" I 1 '1 I,'-. IlUfLb-WfstI .• llu'uu"h t li:- l::il'..::lltlll, W lH I ..tll"IUIl;' P";):-c~ EI ..

1"1 tlw r\dllll ~1 illL', - _ bTL
'I" ,'. wu, dia,,:u\''''l't'll hen: OVd" 30 ,)'l:iH'ti ago y . .

III U C • I ) , IHU1Y wait url-la.n.J I I amI Lilli Piil'tlll'" (Jort all. •• com c
u 1I~:1Ul lJ "~\ G DuII fol' t-hCl"PUI"}JUl)~of develop-

!N",l· IH LilUlll'tlllLUU} •• . 1 . h i llowed were

"
l" lli'lj Yl'c.Lud". Lut lhu Opt-rat lUll:; W llC

p
0
0

A h rth
c ,', 'S ". I )'l'iU'i:i tWO , • s WO•,1 l'I',J1hH'\l\'[" ul :'L1l'l'l"bl'l. ..,~ 10:1 .1:1 ... • -' t t

I. I I ilrl)' ul' :-ix JIll'll t:l'l:ctcd a l::iluull }Jl'UiHtlve cuu.ct:hlltira-
I'U, J1 . 'j',' ~) 111" C'rt>l:k V;lllc)' to trei:l.t the ric ne·
II " JI ;111\ 1H l! u I rl 1 II balta
.:~.iUl'd tlll~tUlh' cXlj~J::inl iu trt~nCheb r~l1 ida. ~w .8 ,

~. i ,. tlie ~uullh'ril :oidt oi lIlt' l'uau. ,(}H~ 1I.H1l}I1Il~IY.Wib

.1,' :~ L1II3Uitcd tu the )JurpUDl' ot' l'el'uVrflUg tl~ls t1Ue-gr~l11ed
:.. :.~~, "LUd aftc:r rtHluiuj;; iQr two wc:tks 0pt'l'i1.tlons CrlillC .'
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(c) nevelopment•.

The first iinprovemeuta, carried out many yean ago Ululer
the supervision of F" G. Duff, cOllsist. of-an underlay
whaft, 50 feet deep, Bunk in sandstone, at an inclination of
72 degrees to the south·westj Gorey's or main tunnel,
clriveu 230 feet on a bearing south 22 degrees w{"!'It, towards
Duff's shaft; and west tUllnel, near Ashworth's workings,
driven 100' feet in a direction 40 degree. west of south.
Th.. latter works consist. of a number of t.renches cut by
Joseph llrew uine years ago near the eastern boundary, and
Ashworth's shafts aud trenches 011 the main ore-borly fur ..
tIler weHt.ward. In addition to this work on the main lode,
several trenches have been cut aCfoss the Star of Peace
lode, Rnd a)so across the garnet-epidote formation outcrop­
ping in Till Spur Valley.

1'he main, or Gorey's, tunuel commence! a.t a point 1
chain 011 the south side of tlle roltod 'and 8 chains ea.!'Itward
of ·Ashwol't.h's·workil1gs, It was driven to cut the sl\1e.1I
tiustone veinleta exposed in DuR's shaft, but stQpped short
of the required distallco. At the approach, alld a few
feet in from t,lle entrance, a kaolin-gossRllou8 formation is
·pa.,ed through. Thi.o formatioll, which i. 'certainly worthy
of att"lItion, haa lIot b...11 cRrefully tested for tillstone.
It appeara to be on the line of tbe n'ain lode traversing thi.
alld the Fall. sYlldicate'a property eastward. Beyond the
]ode·formaholl very hard quart.zite (altered tubicolar aand.
lltone)' heavily impregnated with pyrite comes in

j
and can­

tillnes for 190 feet, at whicb poillt it gives place to garllet
rock. The garnet. rock comes in at the foot of the drive,
and grllrluRlly rises at an inclination of 14 degrees, until
at 230 feet from tile entrance it occupies the whole tunnel.
At the fuuct.ion eX the quartzite and the garnet·rock a soft
kaolin band. a little malachite, and n vein of pyrite 3
inches wide occur, JI1 the face, pyrite, in the forms of
pentagone.l dodecabBd'ra.., aud cuhePo, occurs in solid vein.
lettl, Cram ~ to 1 iuch t.hiclt. SUlphate of iron is f01ll1d on
the walls of the tUllnel near the E"nd.

Dllfl'. shart h.. been snllk southword of the main lode
throllgb salldst.olle impregnate.d with tiu.sto.u.e. '. 'lJI.~tin. \
.tone occu,:~_in•. high!yc crystemsed .fonnj_alld _is fouud I (
lIillre ~oml\.lOlIIYOil Lhe_J?mts an'!le<!rhng:Jl !!l\e8 of. tbe rock.. ,
elot'e by tll1st-oneiSlOUluf also 11l the younger couglomer. 1
ates.

Ashwort.h's working'S are not f'xtenloli\'e. but they I'IhllW the
richpst are expose(l on this l!Iect.ion. They cousist of two ver.
ticRI ,hafts, 30 f.et. apart, Rbout 40 feet deep, and a .hal.

•

..,

lllwtll. TI'.clt
16 gr•.

-~--_._---

~.) 011 rUllil oad of A,h· O'4,''j
wOl'th'a \torklllj.( ...

( :ll,.~ .. nllull
"1I111\~I'IIIt'

Ilu_"1II1l1101l~

ailiu

----_. '---.--- -.-- -- ---
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nUlIlIlllllllllO !.[" to 1:' BUill! l'U~t lit' A"II.. O':}O

IIIUrn .'1 1I111'tll" wllI'killK:t._'. -------- ------ ---
GOItIlIUUI1lIl 1';\ til 110 HUllll But ut ,\1111.. U'lO ••• .•••

~11f\dlltl)n6 ,vurth'~ "oJ-kltllt.
---- '-I~-----"------
o,lltnct"I'plllultl 15 I 1l0l\1I neur ~lRllllllnll81 U'20 ..,. ...

l'fll'k I :

(lu~llI.t-eliltlu'tl ~ Itl I ·i'~::~I~llI~ en.t.\;: ~. 0':\7 , -----:--

I \'Illllllonl" /lInd..! '-j; f IUIl'I'ul' he111,," rllilt 11'1 lie

titulW 1 ._. .. __~,-- .. _

Sllllll~tfJll .. lllllt\ ~ ,) .\~h\\",)I'th' .. Hench ~'7lJ .
Illal,'d.l

~~'1--~-1-1~1~6:;~:t~1lI:-S;- --:.~"--~
~._I__I i .. ~~

:-tR1ltIIllOlll~\ __._.• _ ~~dure _~::~, __":-_-:..'~_

:"illlld~llllltJ Ihilk " HilJll,' 1'1'0111 I} ':!U ...
UUlt'lll<hlltl- --- --- --- ------ -----_.

:'llllll"juIW llet· ' I"llul!l .....t',.t ,'fWlltlr or (1 ';;11
r.ihll Inlll~dlll : . ..,,,-HIIH

.l""e, i,.,·. Rre light.green band. of shal~. Hard que.rtzite,
ill which the tllhicolar ca.t. are atlll ea.,ly dlScernlble, out­
"r"I" here, Ilml extend. throllgh the Falla I'roperty on the
(OIlSt, awl through the relllHhult'l' of tins a6CtlOIl on t~~ !feet
siclo. 'l'hp ol·jt·illnl 9111\d8tOIH" has been completely lultClfied
l\1Hl hotlvily ill~}l't'gIlBtl',tl with pyrite. A nUT.nber of B~ples
\WI"tO tnk~lI l\ll11IHlblllitteJ to ~[r. 'V. D. Reid, Government
AS:-Hl)"£'r, £01' t>X!Uniullt ion, who reported tht" contents aB fol·
IllW;- .r .

Ikllt'rlpU"ll or . F"oluloW \ l.o"llllty - 'rill. I -~I~·:r~I··~~~~:
On', :-;lllIlllk,l. 1<111111.1.- Inl;j·'l.

I i--
-_.--_._-- l'l'llt.' -- l'erC€lU'!Per;on. Per Top.

foi.oft _lIIt'rllll" , ";1 j Oil rlllhi w,,,, of AKh- . 1

IloS11llstllllt' I__'_~~'_~:~'kiu~_,_~_\--:,._~_~:-
~lIn . ~llk'u)u,! lIltt 011 rU1U1 wt"d or A"h· O'1u ... ...

..Indstllll~' "o'IIrth'~ wurkhltClII

--

I .'



(II) 'rlw Un:l~hudiCtl.

'l'IH' Illidll lUll", uUlcl't.IJl:;l u.lulI~ lh~ IU.Cd uf U Iit"t:I}) hilltsiut.i
,111'1 l.'UlLobi::ila ui gUlt;iauuu.:f wull:rlal t~arl'yiug: t.iUlitUIl~ iu cuu~
l)ldul'idJlti I.luaulilY. TIi(' tilLl:itUlld L:;I fiuo to HltiuiUUI gl"aiutld.

, ) r .-,-

l.L Jl, U(.tid "Ju1lu,
!tuuml lIil! Vi ....

[.4. JI. l~'ld "Ilulu.
l'hotu. No. V,-·H.lJUIiU 110Ulll&1I1.

•

Illi•

(,I) Guuerul n.,uurko,

1L i" IIIJ:i:liL.lu to I'tcuVU1' U cuulliuUl'uulo tIoUlOUU.t. of tiu­
liluHU oy gnHluJ...luiciug thtt dutl'iLul uHI.l.crial, wl!icu covers
a L'uu::iitluraLlu pUl"tiuu of this lJl'op~rLy, but ~Ii ao much 01,
lIu." till. or~ iti [ouuu"udlu;lriHg to the t1i.l.udtiwue it.l$ cUJUplew
o1JcpUl'uliou ~uld Duly be tiIcct.eu l:I.ltcr Cl'uliuiug, The l'ich
uft' ~Xlh"b~tl ill AtillwortLJti wurkiug::l i::l JUude up iu part of
\'d')' I1Hu ulut..criaL mDl:It of which would be IO:$t in tl"lHl.tUluut
l.y ltluidu~ h,~LhoJ.':i,,' It. applHU'a" therefurlJ, t.lut& COU..
I,'t'utrulillg uwcuiutu"y 1::1 1LI,'cc::>ltUl'Y Lu 1j00ect. the coulplete
tll'partlliun auJ. r~cu"'dry ut' LUu Ol'U, Tl.lil:l miue iii too slUa.ll
ill ih,·li tu \ViU·!'il.ut Lltu dl't'd\un uf cU::Itly lI\achin~ry, a.ud in
dU)' ca::.,· fm'thel" ~xplo)'U1Ul'Y work tihoulJ )J1'eCOOtt li.uy
'-'xp,'utlitun' ill tuUi COllut:t.:liun.

h i::l r"'cuhuu,md~tl, fur thu puqwse of mOl'e cC,o~omical
,'xplulli,Liuu, Lhut t.h~ uWlh.:l'l'! ur t.ili::! }lrupul'Ly uUli.llgaUl&W
tllt·it luwn~dt.tl WlLh thult~ uf the it'all::! ::Iyntlicu.tl,1.

(Iol)-P"I!., 11 i"o: Socii"" 7U03·... 40••4 CI'O' (L..... :
::: !'"" 1'.'. f. lJlylh).

'1'111' llhltlull" lOll!.: UII llii~ ~l'cLiull wa:t Ji~cov~roo by, R"
hl.i~C\' lultl U. L. 'L1holHUIl IlLUti muuth:; u.gu, 'l'lu~ prDperty
i::. l'UHV"UiulLtly Mit.ualetl 011 illu l~ol'thLH'lI i~1l of Tin 8paJ:
~I,IIHl, l wilt: DOu~I!·ws:~t. (1'0111 UouliJTIill. Loriuua..ro
tll Shl'IHdJ p"":;:-'';ti lhl'ullg'h (Ii~··-::!I.ldiuil-·wit.uill 6 chaiull
III' tilt' 11UII.~1"up of th" lu,l~. SlllVtirtOll railwu.y terullllUi
i., ~I IItil"::I dilltilllt, ilwl the l.uWHship uf ~l1t~lll.t:ld 16 \.uiletl"

~ .... w-I~\'d Lll'1UH:1. Tbtl liuft friabl" ::Ili.udalOUe iu which the
flllC'~l'iduuJ, urowu to Lclad< tin oxid~ is clJuLaiued dipd
.uuth.wcoWrly out of the ohufto which botto'" ou bard
'tlHH·l~itA;t. • .

SoullJ-ci.l.llit.ward of the::l~ workiugl:l IJuvcral ~uul.ll trenched,
CllL thr'c;mg.h Di.l.uiliilUUt! "ilL! cuugLowcrate duLritll.l mtlowial,
liLuJW Hue Jlro:rJ'1'C.cl~ of till u:ddu, lUOl:lt ui which iii fpuud U,13
rUL.:lug::i all Lhu juintll uf tu~ ~aUd::ltolL~. h'anhur tow~rd8
lIlt: l"alllli ~liHt~, UIL a 'hH·t;h~::IULlth 1"iJgd, u,' d~up Ln,luch ll cut.
~y J. UI'':W, turouc;h l:illudsluuu dutritul:I eXpUiUl:I tillil.oue
oru uf fair valuu. . ...-

...-'
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• aou well cry>Lalli•.u. U i. coolloooly Llack io coloor •

Lhoogh LLe fiue material io of a prevaleot urowoi.h tooe.
'l'~_ ~P~~!'!!jU.1 lIu~terii,l iu whi<;h the Oloe i::l cuuLaiueu i:j
derived from LL" de""wjlO,it.iou. ll! j!Qrl'llyry, the hllluu,
ittt CUlltiLitu.~ut Leing lUI. tt.lklrutiull p~oducC··uf t.l1t~ pyriL.:
il1trouuCl:tI at the tilUtl tht:! tillAwutl d~liositlio WtH'~ futmeJ.
A little tJ~v~lopmeu.t hcUi heca mELd., by crutl:icuttiug th~

ortt..butly 25 t~t:lt uuddriviug a.loug .ita COUl'::I~ tioollth-aaetarly
for 4.0 fuut. 'rLe~ workiug:i ar\.l a,t a. very tliludluw IdV~I,

Dud lU.l.vt: nolo e!it~rt:d :loUd rock. Tho ctua.::iCllt diocloli~:i

gO~1l0U::i JUatr.l'ial 15 feul widu 1'':l)till~ 011 I:P'cyi~h pur­

phyrYl which l:;l'tlutly l'boSt:lHblt!:) ~aHlb.Luuc at lil':lt. ::light.
OJi lhu haugiug-wall chloloitic ulatcrial UCCllf:. ill t't:llulal"
(luartz, ami the fact! lihoWIio'IllLU:h pyritt= nud 'IUa.fU Vtjlll~ts

tl'avt:nsiug lh~ l'Ock ill ull dirtCliull~. Tilt: gO:::l.H1 ~'ull(i.liu"

U. good l.ltml of ~ilica bowl 1.IIlJtCollll'u/n:u purphyl'Y. 'rial:>
lod~) ~yidtllllly th~ ~outh·ei.l.slel'll ctJlltilLUiLliuli ul Lli(~ IlUl"

phyl'Y uykL' tXPOStJ. iu the I'OiHJ-cutliug, 1i<i.:lI h~clI ll'<i.L·t:d
OYer 100 (~tti un both ~ide~ of Lht! tuum:1 upcuillJ,;.

ALwut [) ChalUs, :wuth of l"h~ u~ltcrup tuull.:ulltr c{JJl~luJilcr­

ate:) ","ud sauJ~toues,) ovedyillg porphyry ruck, fol'lU do

grtl:at tlbCarpUlt:Ht over 100 feet. high, tlUll cxlcHll fully 1
milt! ~outh·ta'::;lWtu·d. Thii:i tl:iCarpHu::ut lta~ UCCIl fUI-lilell

.aloug lit 1ith~ of wt'akllc$; due to extcu:siy~ fu.uhiug. OLiler
reliults uf the faultiug lUovellhmti are tht: tl"uH.lipu:iitiou ut'
garnet: aud quaru;itt:, ti.ud porphyroid tlud {}lICU·l~ilt:, At
the fuull.cd jUllctlOIlJ:l uf tl1ttit3 rocks the tiu:ilullc ol'c-butlit:~

lu\Ve bC~1I t'UI'IIlCll. 'l'be gl'eattr part uf lIlt! I'I'Up~rly i:l
occupi~d by tuuicolur :iil.Ud:ilohe::l anti COU~ltlllll'rilLt1t1, ..... hll'h
ar~ fuhlcll lulu il. llIcrictI or ul\licliu~:l'\ awl h)'lIdilll:,/l.

Twu J~~p lrclll'lu.:n rluuk Ily \\'. CUllk III jllll.:lll.~1 14, '111,
allgul~r 11clritul lila11·ri ..1 .... t tIll: hUlalll'l'I1 lllllilldill"j ",lj'."
h.ir iiU3ltJIH: pnJ~IJt:cll'l, 'l'lw llclrilub i~ u,. 111111'1. u, I:': \.1:1:1

d~c}J, tlml carril.:lIi JlIl}'uLlc till oXld~ in bu,nd:!, 1111(1 abu ..
liltld ~old. !icc;:." Cl"t:t'k could" UC ~:uUllL1L.:tt:11 by WUh'l"l'iLl'U

('J lhi.e puilll.
'l'he tiut ground iu 'I'iu Spur vall~y auuvt: the !'\db w,\,

boret! uy P. A::lhworth. It b l·cportel.\ that tili o,:-i~d~ W'I.)

recovu[C(l from eu.ch UOl'C·hO!l;l, bul,. tht' quaHtltlt':I Uol'd

unk:nowu.

l~) EXl'lur.tiuH.

'l'hd w~lrk at prt:::Idut. ilL hand (tlie.: cUIL::.lrud ion of ii ..... uh·r·
tact: I'l'OIH Till 8pUl' Crc~k tu il puilLt. til) ltd aLu\'l' rIlt: wurk­
iug:i, for lh~ pLll"pO:;U 01 cOllductiug the walu!" 1'~4~li1"t:J ill!"

lJlui(;iug llpt>ratiou.i) will SOOil Lu cOlllpl~loJ. It lS wtfllHh"'ll

I
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I !~)-J'/lC JJ,'rmitr .Ili~.~: LUJ..Jt 8U7U~1I, 80 .-It.'j't; (Leuce:
J. J'. J{eill/).

(II) Sitlialillll, ok 1..'.

'j'1.lj~ pl'uIH:rty, uut.i1 rCl.:cutly UWHtlJ by J. s. 1\lcLuau, ia
,)Uu,doe tIouULu oC aud ii.djoiuiu~ U.ltl HiJda::H T,l'taLI:iUrU l~uu.

'flu: LUOHlUl.·Slll.ltUt:tJJ.-roiu.l pablloC.:i Lhruugh tL" Wl:l::ltt:rn por­
IluU uf tlh: b4=ct.iuu.

1.1 H::II' lL'i:t wat~l' iur I.h~ PUI'}JiJ~tl of t.he ].'c-wYvry of a largo
l'IlrI iuu of loh", t.iU::.tUUd coutuiuttu iu l.11t~ goaall.u, und I:»y ita
h'llIu\'.d a:'L:ltl'ILlill tllu exlcUL UHU nature or" the undecoln..
l'u~cd l.u·t'~lJodl" '!'Lia il' rtlgu.rdt:'cl ati U BOLiud amI cll.utioUi
l,,,iicy Lu f"lI.w,

'flil' l:UUtlitiuHoli {or luiuilig ami Ln~allllcut ur~ uuu8uw.ly
buud, autll!xpJoratory work CUll bt' l:anicd ou ut u. minimum
l'u:r.L. Tlit! uuLluuk jlj t..lt:cil1cdly prulUisillJ;, nut! it tbe una.! ..
lUl'cJ l.uqJiJyry )In..l"'~ Lo htl us r!c:h u:; tile OLlt4..'I'UP a lJfotit­
.d..lll.: iUltll'l.' lIwy Ltl uuticipUlt:tl Ly Lhu uW~t;:n.

(I') 1lI'o,Lu,li."

'flit' uru·lJudiclII ~oualjl:it uf lIJiut:ruJ·Luariug 'luurl~ veiu.
'·\'Hli~iHl."d ilL 1'1."9uU-.Liw, which i.::t c01Uputicci uf 'luuru, tel­
:JhU' j uud lWl.l:i::alVa ULul:lco\'iw~. 'l'l!cy cuutu.lu wolfram,
Jlll.llylHlcliitc, auJ bitiIUlitlLillitt", UL:l~UlUpilllieJ uy' pyti~d,
dldh:lIjJ)'rittl l uuu ul·a,",uopyrltu.' Accu:ialury miudra.ls &lO
thhH"I'u,r, kl}hl.l, ilud UHI~cuvil", 'rh" gruniltlal hun a.re
11'1l\'l'l'lIcd Lj' uuuuH'uUIi Ih'gllliiLih: ll)'ktJl:I, all of which carry
11l1Ul·r,d·Lt:~'iub vdu::!.

:\u, 1 Opuuo'!lIl wurkiug:s cu'l;l bilualt: [) dtu.ilLl:i eut uf the
lu ...d, illhl :.!UU lect llighl'l' up. TILe upeu·cu!:" ~ 20 .fe~t

I'Jll~. ti lu llllcl't widc, alltl iu tue cut! ia. 2U it:et d~ep, The
rUt:k lH:ret is ~ }J(I~luatit.e Cl"llhjstiHg c:,slilltjully of cOlulif::ly
,·ry~ldIJil:l,·J llu4ru bud t't·lslJu,r, thL: furmer predolUiuatiug.
Willi .d~u I'illiw in IIi\1LuI'JiuaLu amUlIut, Val'iatiouM occur
III wludl 111 ... fl'I:::.Jl/.lJ" COlllpUucHt i::l iu::!i~:pdficaut, and tho
1111'1,: 1l1l'Ij g-n-aLly rt'S~llI1Jh·t1 gl'~illlt·n. In thili l'ock, quartz
\'ciUiJ ";l.Il'fyill~ IlItltullic lUiut:'rals UCL:ur OVtir a width of 4
JI·d. The tIUUI'1:1. crystallll, :.J lu ~ iIH'~ljj~ IUlig. occurring in
..... \'ilil·;) ill tlh.· ti:ii:iiuTt'1li t~xlJioit typlcaJ cowl" ijtructuru.
\\',,111'.1111 i~ Illl' Ihulliu.... 111 IIIt.'lalliL: Illincrul COH~lituuU~1 and
,~ i.IIU1l! .·IlIlx:d~Jctl iu t.lh.' 'jual'lz ur hupluutcJ ou th~ quarta
cry.~.J••nd .ncuod in vury ~hin w.lI, of .ilic., Bi.muth·
Will', au i.,u·ja;ulur uud Jlul.:t:iiivu {onllli, a. littl~ billlnutit~, aud
il".I.\·L.I,'IIIh- iH'c abu Pl'l'lit~ul, uut ill buburdiuuttl (IUllulitie.,

.1,1 110111\'1' Li:>lIILILJI ill I'CpUI'lA'II. '1'111' ~uld aud silvdr con-

I,

!'
-_.- -- --------

l'tlr .:.UJ.'. l·.lr Uljut. 1',,1' l:Dut. Pllra:u~...
TUll'lllie Ml"jll \\\'0.) II'~" ~.. U' ~

I'ur C"ll~.

l;ji.r.IlI14th lJ'l3 '\·:.!l

GlOhl (l'",r tou) I dwr. 1 ~l',

:-lil\illr (1'11I1' wu) 1 Uti. 111 d ....·e.

)lul)'bIIIllU~IU '! Nil . O·-.!

I HI

tuu~ i, Illlall, hut 'I;'pearo fairly con.tau~. . Pyriw in thin
h.,uJo and in bOtl'y,"daJ (pr", "' fairly abuudant, aud chal·
copyrit<> i. "'.~ with ill .",aU quauti~y h.re and th.,'.,
Gl'~~n-colourtlu lJluscovite a fouud j:UI a t:S~col1dal'Y wiuura.l
iu th" grauiLe u~ar the veiua, and also iwplll.uttld 01.1 quartz
BUJ wolfnl.llJ. .

Nu, :.! working::! cOll~ist of au opeu-cut. Hi feet loug, I'ruln
U•••u<l of which a ~1I1111.1 ba. be.1I driven 12 f ••t, It i,
t1ituut~ 5 chaiu2 lWutb-welilt of No. 2 ·workings. 'l'h~ Iud~
is u. fract,uru-filliug, 4 to 6 iuchea wide, ill pegmatite grallitu.
WoJ!rulu, liislUuthiuite, a.nd. nw(ybcldlliw foutaillt:d ill i/o

quartz gaugu6 occur coardely· cl'ystaUi::!t}d. auu highly
<levcl"p.d, Molybd.nito fiak~. 1 illch iu diall1ctoll' ar. C"IlI'

llIuuly fuuud, both i" tb. lode and in the .dj.cun~ grallil,<:,
At· thi:i point the granite cOlltainij a Uttle biotite. Pyrit~

ilJJd green tlllUl'lIi!Jil.r ur" acct:6.:wrY lode mluera.l••
No, 4 Wurkiug,,-oll tho w.,tern side of tbe road, abou~

1 chaill duwll tht: hill j allJ at a poiut a. litLI~ t1outh,w~t1twul'd

uf No.1 wUl'kiugl:l. a number of sUlall opclI-cuLa hav!:: LtitlU
rut iu Ull veins of bi:Hl1uthiliite-beariJig quartz cOlltuiul!d ill
p~gHlatite, ata.d" lip chj~Jly of COal'liBly.cry~talli~eJ (Cbl'iU.
quurlz, uud. piuite.. The biluuuthinikJ occur::! both in u.cic~

ulur und luqti~iv~ fl.ll'UUi, 1l01l1atiUltlll" iu lJi~ca~ tiutlicjeul.ly
lal'g., to lJtl ti6lulI'ahc.l hy kllappjng. l'yrite i1UU 41':il:llu,

pyrite llCCUlIlpU.Uy th~ bisIJlUlhiult..e, and ~ecoudary UIU::i­
covila (gr.." aud hlack) .1Id pllrl,lc to gl'••" tluo,'.p.'· a,'.
0011111I011 ucccsal~ry lHillerali, lto vuduuil~ ilt ul:w lU'llljtn~t.

N~itlll'r wulfrum nor- cal:l~it~riLt'! hu.ve bet:1l d~ttlett:J ill thira
fm'llullioll, 'l'lte veiuli ,arti from 3 to 8 inches wide, and
frolll 2 to 4 (!jut apart. l.'hey ~trik" 60 dcgr~ej Wl'::;t uf
l1ol'lh. and dip tAouthawelilterly ,&1 au incliuation of 60
llLl~rt'e~1. 1'h6 top cut it! about 10 flitlt It<lutll'e, lind the Jowt:l'
~ [,·,·t hy 6 f ••t.

SalUpl~li fro III the iev~ral f~ct;:::i wel'a round to cuulail.l-

,··--·---,-·----·-·--1 f'I:,}:J Ildll·ll(ll'lu", N'l. ·llll.,HI-

l't:". I \\ LI,'kWIil", IUIIIJli"'1I~' Nu. ~OIlt.lIH,\U~' l:I.H W ...I·lo.luI!:IIl

JIll•
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(17)~~.olio" 7814- .. , 80 .10':.. (L",,": B. L. Thoma. and·
-~ E. J. Rm). --r;:;, s:t'..,.

Sit-uat.e neaf the sl1mmit of Oljl'u'g Hil • at- an elevA.·
tion of 2330 feet .hove .ea-Ievel, lind 1400 lee~ above
Lorinna.road, the physil:al conditions are admirably suited
for economic exploilntion. The propert.y at the present.
time is held under optipl\ fol' purchase \}y Mesafa,. D" 9riff111
alld F. Riohard, of Latrohe, who lire explorillg the 10de""CY
means of a. Cl'osscut "dit., the entraHce to which is 70 (eet
below the olltcrop. On the snrface the Jode, 3 to 8 iuchea

_wide, is largely wade up of goSSn.U0118 materiaL the tin
colltenta varsillg ~really from point to point, Rich speci­
luen stone WRS ohtained (rom the outcrop directly auove
the end of the .dit, bllt tbe lode is patchy and iu sOllie
plsces.it is very .mall nnd barrell, The ve11l is colltailled
in hard mineralised fl'lartzite, through which barren quartz
veinlets ramify ill all directions. Like so m&uy similar
occurrenl:es in this locRlit,y. the vein~r8 remarkab'r per·
ais-tent in A. lineat' direction, Thea'· is 52 degreel west of ..
aouth, ' ' ,

The crosscut., sellt in 72 feet in ~a direction north 70
de~ees east, intHseeted t.he lode at 69 leet. From this
pOUlt II. sout.h-east t.lrive follows the ~oune of .. the lode 40

• leel. It is vel'\' poor lit this level, and although a little
gossan appears 'nnd il thin vein of qURrtz, the bulk of the
formatiun com~ilit.~ of kaolin contained between 9llndatolle
walls. Facings of cnssiterite Oll, t.he aan4stone occur in the _
crollSclit. Pyrite is the most common metallic constituent
of the lod~-l1lnterif\1. Developmental work here Is vfry dis,
appointing, ilnd the l'esulh afford little encouragement for
furtht>1' ,exploration.

Gol<1 np to 14 <1wl. per toll i. reported 10 have been
rel."ovel'eJ from Rhnhs stink On a ferro·manganese formation
by '1'. nnwson and T. Terry abonl 28 years llgO. These
workings ore situate near the south·east cartier of the sec"
tilln. It il IIl1derltood th.t the gold conlellt 01 this ore­
hotly. whieh extends into the neighbouriug sectiona, is very
irregularly dislrihulp-d, . , ,

.At the h.ad of nees Creek .lInvi.1 groulld 01 sm.11 extent
COlltnillS fl\ir tin prospeds,

All f"llsf-weltt Inl!r·flll"lIlntiul1. alml1t. 7 dudllS lIort.h·wt"st
of the I'hnrts sunk. 011 the ~old-benl'il1g fcrro·ll1allgnnese ore,
composet.1 of yellowish shaly material, cOBtains a HUla tin ..
atune. A body of i,.on p)'rifes in Slluustone occurs ht"tween
t.he Inlier and GrilHn's workin~!!I, 'fhe~ c01l8tih\te the

•

1(\'2 per cent. •

1 ~ ohllin to the south

TIlt' In'l,d of 11~~ I~tte ~lJ north.west, t1l1d the llip is sDuthe
".l'~'!.I'.r1y ,lit nil lIu'l1l1aL1011 of 60 c\f'grees.

I-Ill!' tt'l'l IllwfOr .,town tl1f~ hill the vein outcrops again.
il.llll Whl'l't" l'xpn.'ilf'll ]8 Sl'en 10 cOIlt.ain wolfram in fair quan.
I It~·.

~"lllljlll'."1 nl Oft" frnlll tlip. 1I11rt'ow vein exposed in the tun.. i
111,1 ~ll11\\'t'tl lilt' fnlhl\villg I11Pt .. lli,· cCltl\t~IIL:-

'J'lIlll!stic' ul·id (\\.(J.,)... 5'9 per crill.
)'I(ll~·"t1t·1l111l1 (MO) .". 8'05

Smflll'l' on', 2 dlaill§ 1Iorlh ilud 50 feet below the
llllllit'l :

122

"llll~~t it' llt'itl .. , .... _. 0"

~Ildll('l' nft> frolll }lllfllllel fUl'IlilItlllH
,lllci .11I l'llpl hi!.:her tll1lll (111111 ..1: _

TlIlll!lll ii' lu·jll .. "'_ ... .. 3'·1 per cent.

TIIl':'U' ~;"lIplf\'9t wen' taltell frUll1 UH' e1"an vein.material
HI."lliltf'll wilh wnll-roe.k, lL cUII~itlprnbll' lllllonnt of which '
\\'111 lIt" hl'ukt'll with tIlt' vpin-mllt.erial in t.ht" expJoitation of '
lilt' lilClt·, llwrohy n'"c1t'l'ill~ t hr lL \'~I'I\g'e gl'ude very much
1.,'luw Ih.d (Jllllh'd h,'ri'. \

'I'ht:~~ ~lll:d' \\·lll'killg." prHlhwetl 30 C'wt. of h.i~h.grl\de ore,
l'tI~I!.;lllllll~ II\'I'\" :!1I!1l'l" 1·l'llt. t\lll~stic IIcid,
. I hl'rp 111'1' ~1'\'t'lILllll lin JlHral1l'l rorlllf\t.iollS, none of which
1:' u~ Illl dt·n!up"ll. hilI tlll'Y all 11ll\'1' prolllisp of becoming
prnllt;dJll' SIIlIl't'4':'- (If WOlrl";'lll1.

(til r.~llt'ral HClllilrk'i,

TIlt: Jll'.l.:I1I,ditit' dl'trital Hlati'l'iill 1I1reiltly referred to'Boa
l"tll;tlI11l1~ pilyahlt' 'l":llltitlt'l> of wulfrlllll ilud Hlulybdenite
1,,11 l~, thl' ~n'"Il'~1 Ilnl~J1,'d fill' dll'ap lllld profitable
4'\1'11'ltal~L~I. Thl' only dillicllity ttl he overcome is that
1\1 ,it, ~1l1l'1'~I:,11l ~\'id('r'~,lll'pl.", I'UI' Ih(' uperlltion or ground
.11~11 1I1g .. 1111 :->1'"1' l nl·k I!'I tht' IIlIly pt>I'lIlauent stream
~'1I1illlll' lUI ,Ill' I'll rpO:'4' ill tlw \'it~illil\'. but, tile larger
1"1111111 ,II 'hl~ W,lItl'l" il'l H~"ll_ I.y tht': j"l\lIl' S~'ul1il'Rte in
"" l,tI11l~ tlll'II' 1111111', IUIII I" tlWI·toful'€! not RVflllable, AI
'>\111' I~ ,Ill .;11.111141:1111 !I!q'Jlly ohlaillllhl(' from APvenli small
'11'~'!1 lllll\ lilt' 1111'11l1~h 1 ht· PIIJPl'l'I~'dUl'il1g HIe winter
II,"" t II~, 'I .. ,"'111'1 U, h 1";,lldl' I U t'ollli lit' opera tiU1I1'I 011 III is pro.
1'11\ lUlh"l"'III',1 tll\'j'rlllL' 11", T'/lillY ~t'I\SOIl,

I'll! ...·\,1,1 \"ill~ ""11111' 1/"11,· ti,uruu,!.:'11 tll'\'t'lopment
1" l,,'l' III , ..1111,.11,' "It I 1.4' 1l1old" IIi Ilt.'ir trllt' \',,11If',

l
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{l~)_"'j"';'jl/ 71'3(HJ·~I, ·W .ll'n." (l.r~"r'r· E J II )'
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This i,s illl lIlLllt'\'dujlt'tl Jll'C1 I 't. ::,:.
..djuilliul' the Pn'l . . J ~I y, SIt.Ua.te south and

o .Ut'1' ~h·tlCJll Granite "h
:,[I'l"akl' )lil.l't ut th~ ••",/"LC" I ',' . occuIHea. 10 e
'. , ~. W I)C I rJ,Stll::i ste 1 t d
\.';1:.[ ft'Olu th~ uanks uf tIlt' F 'th R' ep y owar a the .
('IIt1ing lIe,U' thu Ct!JJtrc of th 01. lver. In the road .. ~
• tl! the \\'i,llli of crack::i jJl til t!v~.~ct~Oll molybdenite veiuleta
O. t' e.laulte are commonly nof.eq

llt1 ('lHUU lIuuth fruill tht:' lIul't.lwr b '
Ilortl.lot:ll::it curuer, Ii ::IJIl.dll.'ut hUoi be' JI oll~ldary. Ileilr the
~l'ilillle cUlltuilliJl<J' woltrulIl 1'}. t ll,lJ1,lt mto, d6C~lnpolied
[I it"t:'l wille and °COII "I (' It" O( ~-fo1"Juu(.Jon Iii about

• I :jl::i S 0 it number of I' l' dtrnctiOIl J'ointo or ti 0 ulIlera lae con-
I !l1:liHres. . lie liuch fi:i:il h f'

. ~OU' wolfrum pro~l)el,.ts but tJ . Ire i1~W8 a1rly
1 I 1~ ~Verdge coutt!ut. Iii low
'lI,al, 0\'('1' the somherll LOlllld • , . '

;':1"illltt~~lJorphY.l'ojd COllfcu:l.I'uck ,IllY, of t~u~ sectlon the
1I.uJI.."Ldenite. The coutuct-roek i~a~,rl~. a ta~r a~ollnt of
:.1.sIIHg elo~t'ntidll)' of l,IHartz illa) L" toru~ Qt greuwm con·
d"\'c'loJ,ed L ' . , IOWIl Ullca. It haa been
!~-\'~I-this i~ i::~:\~~ :t,s 'R~:I;~~~~~eil-Ctut sent in' from road ..

It ell .
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(20)-Sectj"" 7870·.. (N. J<'. BIVth).

l.yiug betwtl~u thu Hidden Trea:;ure lI~ction au th., we~
anu the J;la lla Miu~ au the ell:;t, thij Pl'0P~l'ty oJIeu COil·

.tiiclerabla iuduce.llumt to prll:!pector~, The greater part of
the lIurh,ce is occupied by tubicolar CQuglomera.~s a.nd
saud8tonelil. At tbe lIOuth·weat earlier the underlying por­
phyl'oid crops out, a.nd at thia augle of the 8~tjon granite
also is ~eu. A little till~tolle ahows as facingti 011 t1l.& con..
glomerate .t this point••nd • little gold .nd ti",wne h.ve •
been ,r.covered (rom tbe north-...terll p.rt. Nothing of
lllly uppreciable value, however, has heeu diacovered up to
this tilue .

(21)-Lea•• 7892-.., 40 ,1c". (L"",: N. J. }/",j.

• Thi. property is situ.te uorth and adjoining L.....
...HL> 1890·""held in, the name of -];. F. Blyth, an~ occupies por-

'" ¥ tiou of the south~we::lurll 1I1op61 of l.'ill Spur. '
Very little pro'peeLing ha. as yet been done, and no

opellings of any killd have heeu made. At the time o( the
writer's visit, the 9Llrvey of the boundurieli had Ilot been
coulluellced, a.ud therefore it Wall found difficult to fix the
position qf the prospects. Near the south central part of
the lIectioH cal!diwrite (tinatone) OOCU.l'lI in Inu~ll quartzol:le
veiulI,3 to 5 illche,ii wide, collta.iIu~d ill schiatolie porphyroid.
Veh~lettl of quartz "traverl:le the porphyroid in all directioIls,
and cavilie. in them tilled with highly-developed quart.
crylltalll liud U1ul:Icovite lIIicij lire. COUIUlOllly noted. 'l'he

,tubicolar conglomerate directly overlying the porphyroid
at the poiut of junction 8how~ iuciag::l of cassiterite,

The very slight alleration of th. pOl'phyroid ilt th. granite
contact suggeijU! a thilluing-out of UJe grauitic UliLSl:l ut this
point. 'rhis i~ another iUHtallce of th~ g~1l6ral OcCUfnmce
of tiuJ:Stolie o\l~ide the granite bouud~I'Y,

No work a.t all hl~l:i Ut:tm dOUD un tht!,se SJllull Yt!iuleL::l. It
iii, therefore, iHlpu~tj,ilJle to tUl'IH aU opiniun of tht!ir

. pr~pective ... allle._ A lipecilUtU urokeu from thtl oLltrcop
contail1li 22'4 per 'lent. tin. Thill ja. 110 criterioll of the t-I'ue

iLVer:l~e vi:ilue,

(22)-Seclj,.,. 1414·... 40 04('/,,,.

SiLuate Ilurlh~wc:;l ll.ud luljoilliug 1.forgau' ::J le<l.':iob 1 No.
7VO:J-Id, alld clo.se to th~ li'lorth Uivl::l', tbi:; i:lt:L:liuJi is ull tll~

'~\dl ... 'I, Ill'l' lJl l'Hle, 'I'I!" IiLld~c~ i.lil ul:eupj~u by
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iJ1"; The adlt is now In very poor condition and no ore can be
seen in the drive. Reid. however, reports that a lode striking north­
west and dipping flatly south-west, composed of galena. sphalerite,
pyrite and chalcopyrite was encountered here. A few lumps of ore
consisting of small blebs of galena in hard, grey quartzite can be
found on the dump and were doubtless derived from the drive. The
lode does not appear to bave been at all promising judging by
the amount of work done on it.

9pen Cut Workings.-The only production of note in this area
came from these workings. They consist of a trench 30 feet long
from the end of which a short drive was put in. The trench is
in rather disturbed, fine-grained. yellow sandstone and grey
quartzite all very weathered. The drive is along the same faulted
anticline as that in which the are body at No. 3 adit was con­
tained. "fhe quartzites in the drfve have behaved as competent
units during the faulting whilst the shaley beds beneath these are
crushed, brecciated and mineralised. The puggy. mineralised. fault
zone itself forms the main are body but are deposition has also
extended into the softer beds on either side of the fault. This
fault zone has been stoped overhead for a short distance and a
winze 25 feet deep has been put in in the centre of the drive. A
few tons of are are stacked outside, samples of which assay:-

Zinc I.ead Silver Gold
%. ~'t

Du. dwts. llrns. Du. dwts. grns.

AVerage Ore (1) 2·2 4·0 6 8 10 0 0 6
(2) 2-6 3·2 3 i9 17 trace

Selected Galena (3) 0·6 34·8 64 16 0 0 0 12

Samples (2) and (3) contain traces of copper.

No.2 Adit.-This has been put into explore the are body en~

countered in the open cut workings at a greater depth. It com­
mences on the hillside 40 feet vertically beneath these workings and
has been driven for 124 feet along a bearing of 229 0

• At 80 feet
the drive has been put in along a bearing of 297 0 for 40 feet,
directly beneath the open cut As far as the drive the adlt is in
grey~green argUlites overlain by quartzite and· dipping north at
about 160

• From here to the face it is In hard, blocky quartzite
dipping steeply south. The drive is along the axis of the faulted
anticline exposed In the workings above and No. 3 adit. No ore is
exposed in the drive but Reid reported .. very little galena between
the bedding planes".

No. 1 Adtt.-This iles 180 feet vertically beneath the No. 3
adit and has been driven from near the south bank of Claude Creek
along a bearing of 220 0 to intersect the No.3 adit ore body at depth.
The adit· is 302 feet long and is In hard, blocky quartzite through­
out, except for a few thin slate brands. Near the face of quartzite
is somewhat shattered and carries numerous Quartz veins. The
Quartzites are gently undulating to 290 feet where an anticlinal axis
is crossed. A few shears cut the adit and have been indicated on
the plan. The adit has not been driven far enough to Intersect
the mineralised fault zone in the open cut workings at No.3 adit.
No other mineralisation has been encountered In this adit.

(c) Conclusions

Summarizing the important points in this area we have:-
1. All the mineralisation is related to the same faulted anti~

cline which appears to plunge gently north-west (approxi­
mately 6°).

2. The deposits worked in the open cut and intersected by the
No. 3 adit apparently represent the remnants of more
extensive ore bodies which have been largely removed by
denudation.

3. The beds beneath the No. 3 adit are dominantly massive
quartzites and are not favourable host rocks. Both the
low level exploratory adits have failed.

4. To prospect beds higher in the formation it would be neces~

sary to explore the anticline further to the north~west.

5. The geological structure in that direction is concealed be­
neath extensive talus accumulations.

. Hence, the prospect of further ore bodies to the north-west
~hould not be discounted but it is considered that the area does
not offer sufficient encouragement to warrant exploration as a
separate venture.

(31 THE TIN SPUR AREA

(a) lJistory
The sections originally worked in this area have long been

abandoned. Apart from some desultory prospecting no serious work
has been done here for about 35 years. When Twelvetrees and Reid
visited the area a good deal of work was being carried on at the
various leases and Reid. in particular, in a subsequent type-written
report was impressed with the possibilities of the area. The area
has hardly seemed to have justified his enthusiasm.

Since many of the workings which were open at the time of
Reid's visit have since collapsed it is not possible to re~examine the
area· as critically· as one would like. The lodes which Reid referred
to in several of the sections now appear difficult to visualise.

From a geological point of view the area is of great importance.
Reid described porphyry_intrusions into the" pipe stem" (Moina)
Sandstones. If this is correct then these porphyries must be of post~

Ordovician and presumably Lower Devonian age. This is contrary
to some of the recent findings with regard to these rocks and it is
desirable to clear up this probiem. However, whilst the writer dis·
agrees with Reid in this matter it should be realised that at the
time of his visit the area was opened up much more thoroughly
and that Reid had access to exposures which are now obliterated.

(b) Geology
The Moina Sandstones. here consisting of dense, white quart­

zites and friable sandstones, often packed with tubicolar casts,
occupy the majority of this area. The remainder is occupied by
Roland Conglomerate except for the small patch of Dundas Group
porphyry exposed beneath the scarp of the Tin Spur Creek Fault.
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over a good deal 01 the area the bed rock is concealed beneath
extensive soU. talus and fluvloglaclal deposits. Outcrop generally
is poor and the detailed structure Is dll!icult to Interpret.

The main fault is the Tin Spur Creek Fault. This I. a large
thrust fault trending north-west and dipping south-west at 30' to
35'. The rocks are folded along north-west trending axis into a
series of fairly sharp anticlines and synclines. A major sYnclin­
orium with its axis roughly along Magee Creek. is the main fold,
the others being essentially drag-folds on the limbs 01 this maJor
structure and drag dips up a.gainst the Tin Spur Creek Fault. In
general there is comparatively little folding in the rocks on the
upper piane of this fault but the rocks lying beneath the thrust
plane are much more disturbed.

In his reports on this area Reid relerred to porphyry sUls
within the Moina Sandstones. After a careful examination of all
the accessible work.ings and outcrops throughout the area the
writer can find no evidence for such sills. As mentioned earlier.
grit beds in the Moina Sandstones sometimes resemble sheared
porphyries and it seems likely to the author that these porphyry
sills 01 Reid are In lact such grit beds.

Reid (page 117> says that the" greyish porphyry•.. greatly re­
sembles sandstone at first sight It. Also in an earlier inspection of
the field Twelvetrees (page 95) stated "The country rock is the
pipe-stem sandstone, sometimes indurated at other times quite
friable. In its White, granular condition it has been taken for an
igneous rock and has received the local name of porphyry OJ.

A careful examination of the outcrops combined with the fact
that fragments of the Cambrian porphyries may be found in the
base at the Roland Conglomerate has convinced the writer that
Reid misinterpreted these rocks.

The occurrence at skarn rock in this area has been referred
to earlier. This garnet-epidote rock or, perhaps more correctly,
tactite, certainlY does occur near the mouth of Tin SPUI: Creek.
Reid also reports that It is present in this locality in association
with some of the are bodies. The present study of the area has
revealed no trace at this. The point is discussed more fully in
connection with the description of the lower workings.

(c) MIning Properties
Since most of the old workings are now in poor conqition it is

convenient to group these into two sets of workings; (1) those at
the Falls Mine; and (j1) the workings around Gorey's Tunnel, Duff"l~

shaft and Ashworth's workings; here called the Lower Workings.

i. Fall. Mine
The discovery 01 tin at this locality was made by R. Magee and

B. L. Thomas about 1918. The mine is situated just above the road
cutting 01 the present Lorlnna Road a lew chains west of Tin Spur
Creek. The original outcrop as described by Reid was of ""
lode consisting of gossanous material carrying tinstone in can..
siderable quantity". The original lode has since been removed In
the open cut workings.

The property was originally worked by driving a crosscut adtt
for about 25 feet under the gossanous material and driving along
the lode lor about 40 leet. Only a lew leet of these workings are
now visible in the open cut. The roeks in the cut are deeply
weathered and covered by the toe of extensive talus accumulations
from the scarp of the Tin Spur Creek Fault which lies about three
chaine up the hill south 01 the open cut.

The lode material was described by Reid to "contain a good
deal of silica and undecomposed porphyry". The rocks now found
in .itu In the cut at the Falls Mine consist 01 deeply weathered,
ferruginous sandstones and ~iltstones, but nwnerous porphyry
boulders are present in the overlying talus. Some of these porphyry
boulders are quite large and in small exposures could have been
taken for in situ outcrops. Since all the rocks are so deeply
weathered and covered by extensive superficial depOsits it is dim­
.cult to pick up any reliable structure in the open cut. However, no
porphyry in situ can be found in this cut or in the road cuttings in
this vicinity. . The only porphyry occurring in place in this area is
that lying unconlormably beneath the Roland Conglomerate and
exposed by the upthrown block 01 the Tin Spur Creek Fault.

Small Quantities of cassiterite can be washed from the material
forming the face of the cpen cut but none of this is in com­
mercial quantities. The two" lodes" in this cut are separated by
a barren zone and on sampling were both found to contain only
traces of tin.

After a thorough search of the area no conunercial deposits of
tin were located although sma.ll taUs of tin can be obtained by
washing the detritus from many parts of the hill-side. In the road
cuttingS between the Falls Mine and the Dolcoath Granite. a
distance of over half a mile, cassiterite can be seen at many points.
The tlnstone is almost exclusively found as tiny black crystals
associated with quartz in faCing along the major joints. None of
these occurrences In ·the cuttingS show the slightest possibility of
being a commercial proposition. There is .. tendency lor the tin to
be concentrated along the strong joints associated with thE' Tin
Spur Creek Fal,l.lt on both the upthrown and downthrown side of it.

-l The concentration 01 tin which led to the establishment 01 the
~'alls MIne has probably been due to simple gravity concentration
01 the metal In the detrit\lS below the scarp of the Tin Spur Creek
Fault. The Moina Sandstones on the downthrown side of the lault
at the mine have been slightly mineralised and carry pyrite. cassi­
terite and quartz in friable sandy beds. However, this mineralisation
on its -own 15 not a commercial proposition and it is only when the
weathering products of these rocks have been concentrated in talus
accumulations that they become payable. Such concentrations a.re
extremely erratic and unlikely to be of large scale economic im­
portance.

Ii. L,ower Working.

The majority of work carried out at Tin Spur was in connection
with these deposits. A number of lodes were worked In the vicinity
of the old road on the western side 01 -Tin Spur and also on the
nose of Tin Spur itself between the-old and the new roads.



The original discovery of tin In th15 vicinity was made by
T. L. Johnston and Jordan about 1889 and the ore bodies were
explored sporadically for about 35 years or so before being finally
abandoned. The lodes have been regarded as an extension of the
FRI1S line of lode. However, it Is unUkely that those lodes persist
for this distance. The deposits Rre more likely to be isolated ones
associated with fractures and brecciation close to the Tin Spur
Creek Fault.

The workings have been abandoned for so long that they are
now In very poor condition. Ashworth's shafts and the West Tunnel
have collapsed and are no longer accessible. Duff's shaft Is partially
filled with water and is also Inaccessible. Gorey's tunnel was blocked
by a fnH at the entrance but was cleared out and re~examined.

Reid reported skarn rock in this tunnel but a close examination
has failed to reveal this although the tunnel is still in fairly good
condition at t.he point where this rock is reputed to occur. A sheared
qURl'tzitf' fairlY heavily iron-stained is present which may r,uper­
ftcially resf'mble skarn rock. A sample of this was examined by
ihe pet1"Qlogist Mr. G. Everard and he reports:-

"The specimen is a fine grained, greyish-brown sheared
rork The colour is somewhat blotchy and irregular,
weathered surfaces are fairly heavily iron stained.

In thin section the granularIty is not uniform, {me part
having an average grain size of ·25 mm. and another ·02 mm.,
while another part is intermediate. The texture in each part
is granular, and the minerals present are quartz, biotite and
sericite. The quartz grains of any part are equldJmen·
simla!, anhedral and interlocking. Biotite is present inter­
stitially and as veinlets and irregular patches; it is very fine
~1'8ined. Sericite occurs as shreds and patches of small size,

The rock is a quartzite.".
The presence or absence of skarn rock In this tunnel Is most

important from a structural point of view, If It were present it
would require an extremelY complicated structure to account for its
presence in Gorey's tunnel. After re-examining the tunnel the
writer is ~mtisfled that the rock does not occur in these workings.

Since most of the workings in which the lodes occured are now
inaccessible it is impossible to comment upon them. Reid (page
114) Quotes assays from Duff's shaft and Ashworth's workings which
appear at.tractive, but these workings have since been abandoned.
It seems likely that the ore bodies were rich in the detrital material
at the surface but that at depth they were unpayable. Such tin as
can be found around Duff's shaft and the nearby slulcings consists
of very fine grained cassiterite along Joints and fractures. How..
ever, these" lodes" Rre extremely erratic and are Quite unpayable,

As with the Falls Mine the only payable Un recovered in this
area was probRbly concentrations in the superficial deposits formed
by the weathering of the Quartzites and sandstones. The parent
rocks carry srnall quantities of disseminated tin and pyrite in cer­
tain beds, Similarly to the Falls Mine there Is a fairly persistent
zone near the Tin Spur Creek Fault where primary tin occurs along
joints. These primary .. ore bodies" are not payable but where
concentration of the weathered sandstones occurs, ree.sonably rich
pockets of tin could occur locally.

ECONOMIC GEOLOGY, 7i----ECONOMIC GEOLOGY,---

(d) Coneluslons

(1) No payable deposits of tin are at present exposed In this
area.

(2) Most of the tin won In the past has come from detrital
deposIts,

(3) The primary tin 15 present as disseminations with pyrite
in friable beds in the Moina Sandstones and as facings along jOlnts
In the denser quartzites.

iii, General Remark.

As it stands, the known workings of Tin Spur are not payable.
Nevertheless there is a fairly persistent zone of tin benriuK rock~

in the area paralleling the Tin Spur Creek Fault for over f\ mile.
As mentioned earlier the actual faUlt plane is not well ex~

posed anywhere. However. in mapping the fRuIt over some distance
it has been possible to locate it Within a few feet at most point!'!.
There is no evidence as to whether the fault zone has acted RS a lode
channel or whether payable deposits of primary ore may be found
within the fault zone Itself,

This theory Is attractive due to the associated dlsseminatlotls
in the rocks neaf the faUlt but cannot be suggested with confidence.
Of all the workings in this area. Duff's shaft is the only opening
which could pierce the fault zone. Since this shaft Is Inaccessible
it cannot be demonstrated that it does in fact Intersect the fault.
However, it would be expected to on structural ground. The records
contain no reference to any enrichment of ore at the point where
Duff's shaft would be expected to intersect the fault.

The tin which has been produced in this area has been very
largely derived from secondary deposits. Such deposits may be
easily worked by prospectors and the area may well repay serious
prospecting by small parties in search of rich pockets of detrital
material. The old water races put in by the original compal1lt\<;
to the Falls Mine and to the Lower Workings could be fairly easily
restored and water could therefore be diverted from Tin Spur Creek
to the ground lying below the Falls Mine.

The thickest superllci.1 deposits are those lying below the
scarp of Tin Spur Creek Fault. The majority of this deposit has
not been tested and It is therefore possible that further small en­
riched patches may occur to the north-west and south~east of tIl,.
Falls Mine. The search for t.his kind of deposit is efo;sentially a
prospector's prOpOsition Bnd may pay well for single men or very
small parties but is of little interest to large concerns since such
deposits are Ukely to be very small In extent.

To seriously test this area for further primary tin deposits it
would be necessary to drill the areB thoroughly along the Tin Spur
Creek Fault. Any drllllng there should commence on the uplhrown
(south-west) side of the fault and penetrate well into the brecci­
ated sandstones on the lower plane of the fault.

Although no payable primary ore bodies of any size have been
found in this area the widespread minor occurrences of tin suggest
that it would be unwise to ignore the possibillty of payable deposits
occurring in this area.
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At Johnson's reef an outcrop of dense hematite contained
a. vein of pyrite 4 to 12 inches wide which was said to have carried
gold at the surface. This vein also must have been unpayable
below ground as workings were abandoned within a few feet of the
surface.

In 1934 the shaft was unwatered and a parcel of are broken
from., below the 50 foot level. This returned 14 dwts. of gold from
2l tons of stone. The tunnel level was extended 12 feet and a
crosscut put out for 24 feet. In the following year the mine was
taken over by J. Godwin who unwatered the shaft to- the 50 foot
level and carried out some driving and crosscutting,

The Devonian Mine

This mine was on section 416-930. 10 acres, taken UP by J, J.
Wilson in 1895. It lies at an elevation of about 2400 feet a.s.1. about
a mile to the NE of Olivers Hill. 2l miles NE of Lorinna at approxi­
mately 414250E/888400N. The workings lie close to the ferro­
manganese deposits on Olivers Hill and are indicated on Fig. 19.

The mine has been abandoned for many years now and the
shaft is inaccessible. Only the surface workings consisting of
some trenches may be examined. Twelvetrees (1913) described
the lodes as a main vein 4 inches wide and another vein on either
side of the trench with other veinlets between them. He also
stated that at the surface one dwt. of gold to the dish could be
obtained.

The lode is contained within the crush zone of a NW trending
thrust fault in Moina Sandstone. Since the original works were
carried out the dump has been retreated but the results of this have
not been recorded.

Samples taken during a recent survey of the area showed the
following results:-

(1) From a 9 inch vein in underlay shaft.
Au -nil
Ag -7 dwts, 20 grs./ton.
Pb -0.8%
Mn-Trace
Fe -2.5%

(2) Flat 3 Inch vein in underlay shaft.
Au -1 dwt. 20 grs./ton.
Ag -3 dwt 7 grs./ton.
Pb -1.8%
Mn-Trace
Fe -1.3%

(3) Ferruginous sandstone from dump.
Au -nil
Ag -nil
Pb -nil
Mn-0.14%
Fe-32.l%

The indications are that the lode here was probably similar to
those on the Five Mile Rise. That is, a mineralized fault zone
relatively rich in gold at the outcrop but passing into sulphides with
poor gold values at depth.
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(b) IRON PROSPECTS

THE MINING PROPERTIES.

...-
The Powerful Mine. Lorinna

In earlier reports this mine is sometimes referred to as Reardon
and Day's mine.

It is situated at 'approximately 8810N/4114E on the east side
of the Forth River near its confluence With the Dove River.

The mine was started about 50 years ago by S. Reardon and a
local syndicate to explore some bold outcrops of a quartz and
specularite lode which carried small quantities of gold. The lode
occurs in the Dove Granite about a mile north of its boundary With
Precambrian schist of the Dove Group. In the vicinity of the mine
the granite is everyWhere deeplY weathered and no specimens of
the country rock suitable for petrological examination were found.
The granite is medium to coarse grained and consists of kaolinized
pink and green feldspars with rounded and embayed quartz crystals
and altered biotite.

The mine was described by Twelvetrees (1913) and Reid (1919a)
who regarded the granite as a ,member of the "porphyroid .. series,
I.e., the Cambrian rocks thereabouts. Despite this, Reid noted that
the granite •• greatly resembled" the Devonian biotite granites.

The assumption :that the Dove Granite was a plutonic member
of the Cambrian rocks was considered by Twelvetrees to indicate
that at depth the lode might prove to contain economic sulphide
mineralization. It has been noted elsewhere in this report that the
Dove Granite is associated with sulphide deposits in contrast to the
marked tin~tungsten association of the Dolcoath Granite. This
supports Twelvetrees's view, though the relegation of the Dove
Granite to the Cambrian is not considered to be valid. Development
work on the mine indicated that the lode showed no sulphide
mineralization at the depths explored and had little economic
value.

The detailed workings were described adequately by Twelve­
trees and Reid. They consist essentially of a number of small
trenches and open cuts on the hillside above the road and an adit
driven in from road level for abo\lt 100 feet.

This consists of,s. quartz hema.tite lode containing varying
quantities of pyrite. Robinson (pers. camm.> stated that the lode
strikes 320 0 M and dips to the west a,t about 75°, whilst Twelvetrees
gave the strike as NW ,a.nd the dip 30° to the SW. As Twelvetrees's
observations were made upOn outcrops which have since been
removed and Robinson had access to exposures in the adit Which
were not available to Twelvetrees it seems probable that both
writers are partly correct and that the dip of the lode is variable.
This may account for the variation in thickness given by Reid
(1919a) and Robinson (pers. carom). Reid estimated the lode to
be from" 8 to 14 feet wide os from the surface workings; Twelve~
trees gave 40 to 50 feet for the Width of the lode system together
with "horses" of granite, and Robinson considered the horizontal
Width to be 190 feet. In the adit only 7 feet 6 Inches horiZontal
width is encountered but the adit has not been driven far enough
to prove the overall lode width.

----------



(d) FERRO-MANGANESE DEPOSITS

Olive.. Hili

The conspicuous outcrops of 'lerro~manganese in this vicinity
were noted by Reid (l919a) and doubtless attracted the attention
of prospectors for many years. Several a.dits. small shafts and
trenches were put in on the deposits in an effort to explore them
but no production resulted. The gossanous nature of the material
no doubt led prospectors to belleve that the outcrops must be the
capping of a sizeable sulphide orebody. Leases 7125M, Evenden
and Hanson. 36 acres. 1915. and 11722M. Evenden and Stone. 1937.
have been held in the vicinity of the deposits.

Reid considered the deposits as being worthy of fUl'ther in­
vestigation as a source of ferro-manganese but made no men­
tion of sulphide mineralization in connection with them. He
quoted an assay of selected ore containing 22% iron oxide and 68%
manganese oxide. This mangansee content is far higher than in
any of the samples taken during a recent survey of tha deposit,
carried out by Robinson following the discovery of silver-lead in
association with the ferro-manganese. The following report is an
extract of unpublished notes made by Robinson.

the property was worthy of attention. However, further prospect­
Ing failed to disclose any worthwhUe mineralization and the prospect
has -been abandoned for many years.

Other small galena veins nea.r the Devon mine in leases
4665-93M. 1978-93M. 3289-93M and 3288-93M were prospected at
various times when the Devon mine was operating but these also
proved to be too smaU and erratic to be of value.

The Silver Dove prospect is located about", mile downstream
from the Devon Mine and was considered by Reid (l919b) to be
worthy of further attention. Reid reported a 3 Inch vein of
pyromorphite at this prospect and noted that a tunnel 20 feet
long driven on the lode disclosed no improvement in value. This
tunnel was subsequently exten~ed to at least 150 feet (Nixon,
field notes) Without encountering any worthwhile mineralization.

The chances of locating payable lodes in the bed of the Dove
River are slender. The river has cut a deep youthful gorge along
its course a.nd outcrops along the river are good. The stream has
been thoroughly prospected In the past and has been traversed
during the course of this survey and no signs of workable mineraliza­
tion have been discovered although small veins and odd mineralized
patches ma.y be found at many places.

The valley sides are precipitous and covered by dense vegetation
so that lodes outcropping aiong the upper slopes of the valley may
well have escaped detection. Geologically there are no special
structures or features in the Precambrian rocks which are particu­
larlY favourable for ore deposition. The unconformities between
the Precambrian, Cambrian and Ordovician rocks along the north
side of the valley appear to be the most favourable sites for futllre
prospecting,

The difficulties of providing access into the Dove Valley are
great and all the orebodies located so far have ·been small. It is
clear that only iarge and!or high grade orebodies could be mined
profitably In this area and future prospectors should bear this In
m.1nd before expending capital on an access route to prospects.
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~o. 2 Adit was more firmly cemented and coherent and some of the
Joints carried ferro-manganese coatings which appeared to be
secondary. All of the shafts in the area, even those sited lmmedlaleiy
alongside bold outcrops of ferro-manganese bottomed in leached
ferruginous sandstone. '

It may therefore be postulated that the main outcrops are
simply sUrface enriched cappings underlain at shallow depth by
leached sandstone. The primary orebody, if it exists, has not been
encountered in any of the openings so far- made. Lead values in
the surface outcrops are erratic but may average as much as 2.7%
whilst in the leached material beneath the surface the average
grade appears to be about 0.6 %. Manganese and iron values are
similarly low and erratic as indicated by the sampling programme.
The deposits are therefore considered to ,be sub-economic by present
standards. Details of the sampling are given below. The location
of all samples is glveP on the geological plan (Fig. 19.) ".

.. Introduction
The main ferro-manganese outcrops on Olivers Hill occur at

888250N/414400E and 888900N/413610E. They are conspicuous by
the occurrence of large bla.ck outcrops of ferro-manganese whicl.
have attracted the attention of prospectors from the early days of
gold mining in the vicinity. The early workers considered that the
outcrops were the capping of tin or gold lodes but w,splte the
amount of work done their efforts were unrewarded.

The 'present examination resulted from the discovery of lead
in the deposits and work was diverted toward assessing the lead!
ferromanganese potential of the occurrences. The survey was
carried out by plane table and telescopic alidade and all the old
workings together with the surface geology is indicated on the plap
(Fig. 19).

Geology
The host rock in the area is the Moina Sandstone which here

forms a cuesta with an average dip of 3D" to the NE. The deposits
are about 1 mile from the Dolcoath Granite but lie at a. much
higher elevation. The top of the granite is about 1000 feet a.s.!.
whilst the ferro-manganese bodies lie between 2400 and 2300 feet.

Near the orebodles the Moina Sandstone is folded along a. WNW
trending axis and the individual folds have a shallow but variable
plunge. The folds are cut by two sets of faults, thrusts trePdlng
parallel to the folds and wrench faults, sometimes with normal
displacement also, which trend roughly NE.

Apart from the Moina Sandstone the only other rocks present
in the area are Tertiary basalt and superficial deposits of talus and
soil.

The Moina Sandstone consists of quartz sandstone, often
ferru1inous, together with about 10% of shale. The lowest beds are
very often chocolate coloured and highly ferruginous.

Within the area several occurrences of pyritic spherulites have
been nated. They suggest a. single bed or group of beds which is
repeated by folding· or faulting. These beds would probablY form
a useful marker horizon for detailed mapping as they have also been
recorded in the same formation elseWhere in the dtstri.ct (Jennings,
1958). The pyrite in these beds weathers to produce a gossanous
outcrop which has ,been prospected widelj' by the early workers.

As shown on the accompanying plan, the ferro-manganese
bodies outcrop as two roughly parallel lodes trending WNW and
al1gned parallel to the regional structure. The outcropS' In the
area are poor and whilst some care has been taken to depict the
probable outcrop distribution accurately a good deal of extrapola­
tion has been necessary. The continuity of outcrop is insufficient
to establish whellier all the outcrops represent a single mineralized
.bed but this seems to be indicated.

The .. lodes" have been disrupted and offset by 'both NW and
NE trending faUlts, which are presumably of Tabberabberan age.

Two adits were driven under the terro-manganese outcrops
and these both show t,hat the mineralization does not persist even
to shallow depths. No. I Adlt was' driven in a pOOrly cemented
friable sandstone showing minor manganese staining and is in poor
condition due to extensive fa)!s from the back. The sandstone In

Sample
No.

I
2
3
4
5
6

~7

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2a
26
27
28
29
30
31
32
33
34
35
36
37

Au
oz/ron

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
0.09
Nil
Nil
Nil
Nil
Nil

Ag
ozjton

0.8
1.6
2.10
2.4

Trace
0.6

Trace
Tra.ce

O.a
Nil
Nil
Nil
0,33
1.64
Nil

0.72
0.36
Nil

Trace
0.55
Nil
Nil
Nil
0.39
Nll
0.65
Nil
Nil
0.39
Nil
0.39
0.16
ND.
Nil
Nil
2.25

Trace

Sn
%
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
0.06
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

Pb
%
1.0
3.3
3.9
5.3
1.5
0.7
l.l
0.4
0.7
0.1
0.1
0.1
0.1
0.2
1.0
1.8
1.4
0.1
Nil
Nil
Nil
Nil
Nil
Nil
Nil
0.1
1.0
Nil
0.9

Trace
8.6
1.6

ND.
Nil
Nil
4.7
2.2

Mn
%

20.5
18.1
17.0
22.9

5.4
23.6
2.2
0.2
1.5
0.98
0.16

Trace
0.61
0.92
1.02
0.96
1.08
0.04
0.49
1.02

Trace
Trace
Trace
Trace

0.16
0.19
1.38
0.86
3.46
0.14

Traee
Trace
N.D.
0.14

Trace
, N.D.

N.D.

Fe
%

32.6
36.7
18.4
23.9
25.5
Il.l
43.0
34.7
19.7
5.8

10.5
3.6

12.5
1l.9
12.9
23.8
U.8
3.6
7.5

10.3
3.2

17.9
10.4
14.2

5.2
14.6
32.3
7.3

12.7
2.4
2.5
1.3

ND.
32.1

1.0
8.2

41.1

Zn
%

N.D.
ND.
ND.
N.D.
N.D.
N.D.
N.D,
N.D.
N.D.
0.2
0.15
0.15
0.2
0.1
0.2
0.2
0.2
0.2
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.



INTRODUCTION

Oliver Hill is situated about 12 miles SW of Sheffield in NW Tasmania. It
stands at about 2,500 ft above sea level and lies amongst the western foothill
of a range of mo~~ains which include Mts Claude, Vandyke and Roland. Thes~
are part of the. diVide between the Mersey and Forth Rivers and they form the
eastern ~xtrenuty o~ an arc of mountain ranges underlain by Precambrian and
Palaeoz~lc roc~s ~hlCh .sweep around from the west coast of the State. Draina e
from Oliver HillIS carned by NW trendinl! creeks into the Forth R;vpr g

"-~---------­Section 6; Geochemistry

41. Geochemical investigations in the vicinity of Oliver Hill
north-west Tasmania •

w. E. BAKER

ABSTRACT

Anomalous lead values bave been delected in lbe Vicinity of Oliver Hill 12 miles '6W
of Sheffield. NW Tasmani~ This area stands over 2,000 feet above sea 'level and lies
:~n~ th; we.te~ footh.l... of Mt Claude. The predominant oulcrop is of Ordovi~ian

a lJa an .stone ~lth sporadic OCCurrence of ironstone for about a mile alans: the northern
ftank of Oliver HUI. The ironstone h.. been found to carry up to 6 84% lead w'th
m::an v~ue ot

f
200 "'aUer samples or 0.67%. Zinc and copper are rar iess abundant 1Wit~

m an v ues 0 only 0.11 % and 0.01 % respectively.

proaimS::yilaot~ th~ area are dominated. by podzolic humus-ricb sands a1tbough in the
. . e uonstone these are modified by the presence of a con.iderobl f
"00 oXIde. A loll survey on a 100 ft interval grid over the oorthern Clan: ~ounl ?
~,eid",:/~ samples wbich d~fined a substantial lead anomaly witb a range of valu:e~:

o , ppm and a median value of 140 ppm which is bigh compered with a wo Id
a~~~ge~8ure of 12 p,pm. Median values for zinc and copper are below average althou~
;;;'al ~btaf...':"t:r ~~~ed from the samples statistical analysis yields anomalies .imilar to

respec~orl ~Ulld :d creek waters, only lead with range. of 10-115 ppb and 5-25 ppb
.vc Y. III V ucs above the average range for fresh waters Prelimin cl f

~?:~~':et~dica~es ~aldthehmetal present in eucalypt leave. doe. ~ot reftect th:;"ir~~le~l
the suPportin, soi~r r::g~ ~r~mas~o'~:O~~r:;m~eneraJlY contains less than 100 ppm wbere..

PREVIOUS INVEsTtGATIONS

Although there is no record of production a small amount of. alluvial gold
was won around 1895 from the Devonian Mine, high on the NE slope of Oliver
Hill. There has also been prospecting for tin on the N slopes of Oliver Hill
where it falls away along Tin Spur into the Forth Valley. There is no record
of base metal prospecting on Oliver HiIJ although 2 miles to the N, at Round
Hill there was spasmodic mining activity (from 1880 to 1927) on several small
orebodies which yielded about 4,700 tons of lead. The more important of these
were developed into softer beds of the Moina Sandstone where these were involved
in a sl!eare(L!!J!tic1'nal. cr~st (Jennings, 1958). During 1958 the southern part
of Oliver F!i11 was mapped by R. G. Robinson of the Department of Mines and
some of the ironstone (then referred to as ferromanganese) was sampled. The
assay results were extremely variable and whilst values of up to 8.8% lead were
obtained, the majority of samples gave only trace or nil returns for the metal.
7;nr rnnner .ilver andeoJd were also detected in some samples The interpre-

- - - - - - - - ~O',The vegetation is variable with the poorer soils (podsols) carrying fairly open V
eucalypt forest dominated by white lOp stringybark (Eucalyptus delellatensis
R. T. Baker). Where there has been repeated burning, thick stands of ti-tree
(Melaleuca ericifolia Sm.) laced with vines (Bauera rubioides Andr.) have r;;.
developed. More fertile soils overlying basalt (stony kraznozems) are restricted ,..
to the NW slopes of Oliver Hill and in places these support a more dense forest '"
in which the eucalypts are subordinate to musk (Olearia argophy/la F. Muell.) ~
and dogwood (Bedfordia salicina D.C.).

GEOLOGICAL SETTING .s.
The regional geology of the area is shown in Figure 47. The predominant~

formation cropping out on Oliver Hill is the Moina Sandstone of Ordovician age.
The basal formation of the Ordovician, the Roland Conglomerate, is less than
'100 ft thick in the vicinity of Oliver Hill although it thickens rapidly to 800 ft
on Mt Roland to the NE. The Ordovician rocks unconformably overlie Cambrian
volcanics and both are intruded by the Dolcoath Granite of Devonian age, which
occurs as a small stock about 1 mile NW of Oliver Hill. A partial cover of
Tertiary basalt and sediments, Pleistocene fluvioglacials, Recent alluvium and
talus occurs in the area. Detail of rock outcrop along the NE slope of Oliver
Hill is given in FigUie 48. The major structure is unknown but minor folding
in the Moina Sandstone is assymetric with steep SW-facing limbs and shallow
plunges to the SE. At the southern end of the NE slope of Oliver Hill a narrow
strip of quartz porphyry with abundant bi-pyramidal quartz phenocrysts crops
out within the Moina Sandstone. The contacts between these rock Iypes are
obscured by thick soil but as the' porphyry is similar to rocks assigned to the
Cambrian in other .studies which have been summarised by Carey (1947) it is
likely that it occurs in~edIelationship with the Moina Sandstone. Along
this zone there is also sporadic development of black ironstone. This crops out
everywhere at a lower level than the basalt and at one point, near the Tin Spur,
it can be traced to the lower edge of a thin basalt flow. It is thus like1y.that.
the·jrm!Stooe is of-pre-basalt age.. Much of the ironstone, particularly in the Tin
Spur area, occurs as dispersed float with few outcrops. In marginal areas some
Tertiary gravels have been cemented by iron derived from the earlier ironstone.
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GEOCHEMICAL INVESTIGATIONS

Study of the ironstone
The current project was commenced by. the Department of. MinesjnJ'1arclL

1969 with a. re-assessment 01 the ironstone. As no survey grid existed at this
time an uncontrolled scatter sampling of the ironstone was carried out along the
NE slope of Oliver Hill for a distance of about a mile. This yielded 200 samples
which were analysed for iron, manganese, lead, zinc and copper. The metals
were extracted with hot concentrated hydrochloric acid and the analyses were
carried out by atomic absorption spectrophotometry of solutions which were
10% v/v hydrochloric acid and 5% w/v ammonium acetate. The results are
given in Table 1. The statistical consideration of geochemical results at present
used in the Department of Mines follows the procedures outlined by Yufa and
Gurvich (1964) which make use of the median and quartile values to establish
averages and deviations for populations of unknown distribution type. The
range of lead values is from 0.01% to 6.84%, with a median value of 0.67%
and with a quarter of the values exceeding 1.5%. The lead distribution in the
ironstone is thus more regular than was suggested by the earlier analyses. Zinc
and copper values are far less significant with median values of only 0.11 % and
0.01% respectively. Even allowing for differences in mobilities of the three
metals during development of the ironstone these results suggest that the parent
mineralisation was dominated by galena as was the case at Round Hill. Man­
ganese ranges from 0.01 % to 40.43% with a median of 0.54% whilst iron ranges
from 0.86% to 62.24% with a median of 35.16%. Most of the material carries
little manganese and the term ironstone is preferable to ferromanganese.

In Figure 49 the analytical data are presented as frequency and cumulative
per cent curves. The frequency CUl'lle for iron is bimodal although one maximum
is weak and the majority of the population of values gives rise to a slightly
negatively skewed distribution curve. The bimodal character is also apparent in
the break in slope in the cumulative per cent curve. The two populations repre­
sented in these curves probably reflect the fact that whilst the bulk of the samples
were taken from the pre-basalt(?) ironstone sufficient iron-cemented Tertiary
gravels were inadvertently included and these produce the weaker maximum. The
curves for manganese, lead, zinc and copper differ from those of iron, and an
have a strongly positively skewed form. This suggests that manganese is
associated with the base metal sulphides whereas the iron may be derived from
pyrite which does not necessarily have any quantitative relationship to the former
sulphides. Hematite and pyrite spherulites also occur in bands in the Moina
Sandstone and these could also be a source of iron. Where manganese is of high
value in the ironstone the lead content is also generally high although high lead
is not always accompanied by high manganese. Tests of correlation can only be
used as guides with data that departs widely from normality as in this study.
The data were transformed to logarithms to remove some of the skewness and

---------tation then favoured for these ironstones was that they were iron-rich sediments
and no further work was undertaken. The results of Robinson's survey were
compiled by Jennings (1963). In 1966 stream sediment analysis was applied
to exploration throughout the region by a private company and as this revealed
nothing of interest in creeks draining Oliver Hill the area was not investigated
further. .
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Soil studies
The major soil type throughout the area of interest is a humus-rich sandy

podsol, although close to ironstone outcrop this is modified by the presence 01
considerable amounts of iron oxides. Over the limited occurrence of Cambrian
porphyry the soils are also podzolic, containing less humus but more clay than
the soils over Moina Sandstone. These soil types were sampled through to bed­
rock and the distribution of metals with depth examined. Soil samples were
sieved to - 80 mesh and 0.25 g quantities were ashed prior to extraction with
concentrated hydrochloric acid and determination of the metals by atomic
absorption spectrophotometry. From the metal distribution through the soil

'profiles (fig. 50) it can be seen that there is little variation with depth in the
humus podsols whilst in the iron-rich soils and soils over Cambrian porphyry
the metal values tend to be more variable. A sampling depth of 12-18 in was
selected as giving an average figure for' metal content, regardless of soil type, and
was considered to be deep enough to be reasonably free from surface burning.

Sampling over the grid yielded 540 samples which were analysed for lead,
zinc and copper. The metal values are given in Table 3. Sample designation
is by grid c(H)rdinates with distances in feet approximately NW and SW from
the grid origin near Machinery Creek. Median (M.) and quartile values were
obtained from this data and the standard deviation above the median (S.) calcu­
lated. The median value for lead of 140 ppm is well above the average figure
of 12 ppm given by Vinogradov (19S9) whereas the values for zinc and copper
of 20 ppm and 4 ppm respectively arc less than the average values of 50 ppm
and 20 ppm given by the former author. If the data of Table 3 arc considered
in conjunction with the geological map (fig. 48) the relationship of metal variation
and rock type becomes apparent. Over barren Moina Sandstone the contents of
lead, zinc and copper are comparable although they vary in detail and generally
copper is lower than lead and zinc. In the vicinity of ironstone there is a marked
increase in metal values with lead showing a much larger increase than zinc or
copper. Where basalt blankets the area the amount of lead in the soils decreases
whilst zinc and copper increase, rellecting the relative abundance of these metals
1ft till pal'lllt rook,

The ability of iron oxides and humus to concentrate metals bas been wen
documented (Vinogradov, 1959; Hawkes and Webb, 1962). No formal correla­
tiuil iests were undertaken during the course of the present study to examine this
possibility, although the results of analysis of a limited number of samples
(Tables 4 and 5) suggest that these factors have little bearing on the metal distri- ....

-------- _atio"~w~lliii'!S wereCa\culatedfor these values. These arc given in
Table 2 where it can be seen that the tendency for high manganese and lead to
go together is supported by a correlation coefficient of 0.666. Zinc and copper
show a weaker correlation with lead whilst zinc shows no correlation with
copper.

- The results obtained from the study of the ironstone were sufficiently
encouraging to warrant more detailed investigations. A rectan~_r_gr.jd_oU.O..Q
ft interval alignc.d.,!p'p!oximately SW (214° m~ap.d_~_<.3Q~ag,)J>.as_

')'I:' surveyed over the NE slope of Oliver Hill and a soil sampling programme was
undertaken.
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----------Ion in this case. The data in these tables which are arranged in order of
reasing content of ferric oxide and organic matter show no evidence of an
ompanying increase in trace elements.

Geochemical maps were prepared from the data of Table 3 and these are
lwn in Figures 52-54. Contours have been drawn at metal values approximat-

the median plus one and two deviations (M. + IS. and M. + 2S.). The
d anomaly is a tolerably striking feature which shows an approximately linear
nd over a distance of about a mile. The zinc and copper anomalies are far
s spectacular but they show the same general distribution pattern. It is obvious
m the magnitude of lead values in the soU and the extent of their distributinn
It a considerable quantity of this metal has migrated through the environment.
e hopeful viewpoint would be that the source of the lead may be a economic
posit of the metal. This has to be somewhat moderated by the fact that the
,dence suggests that the ironstone is pre-basalt in age and if this is the case the
rent mineralisation could have been SUbjected to an extensive period of erosion
fore being covered by basalt. Also any mineralisation may be in the form of
atively small pods as in the case of the Round Hill mines, although at Oliver
1\ the ironstone is far more extensive than that recorded from the former mines.

- - - - - - - - - ~O'
Ratios are also given in Table 6 for lead, zinc and copper. These;;:

generally of erratic nature due to the extreme values of lead relative to zinc and
copper. For sample 00-750 the lead content of the ironstone is fairly small and
a normal decrease in the associated soil is evident. Thus the expected low
mobility of lead and moderate mobility of zinc and copper in slightly acid ground­
waters is evident in the ratios for this sample.

LEAD

200

'"

FIGURE 51. Frequency and cumulative. freq-:ency curves for lead, zinc and copper in soi!~
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Some preliminary studies of metal distribution in ironstone and adjacent soil
ve been undertaken. The results of these are given in Table 6. Whilst the data
e too few in number to make a conclusive assessment of metal migration if\t.the
tis of the area, the relative mobilities of iron and manganese are of interest.
omparison of the Fe:Mn ratios between ironstone-soil pairs shows that iron is
variablY~ric1!c:.d in the soil or alternatively manganese is relatively more mobile.
his is snown very markedly by sample 00-750 in which a manganese content
30.05 % in the ironstone falls to 0.45 % in the adjacent soil, whilst iron decreases

om 9.96% to 5.86%. From a consideration of analyses from a number of
)untries Vinogradov (1959) has shown that in general the Fe:Mn ratio decreases
om about 50 in rocks to 30 in soils. This suggests that iron is a little more
obile than manganese. The reason for the high mobility of manganese at
liver Hill is not yet clear but it is possibly related to the activity of humic acids
hich are moderately abundant at this locality. Movement of manganese is
ften attributed to the mobility of the Mn'+ ion which is held to be relatively
able in acid solutions although Hemstock and Low (1953) present evidence
lat oxidation can occur in dilute manganese solutions· over a wide range of
H values. It would appear that the existence of Mn'+ is an unlikely situation
1 the present study in view of the fact that the parent material is an oxidised
ody (ironstone). Heintze and Mann (1947) have shown that Mn'+ com­
Klunds are soluble in the sodium salts of several organic acids (citric, tartaric,
naHc and salicylic) and it is possible that humic acids may likewise take the
nanganic ion into solution. Whilst this could explain the mobility of manganese
t does not account for the extreme leaching of manganese relative to iron.
e'+ compounds react with organic acids in a manner similar to those of
.{n'+ although Schnitzer and Skinner (1964) have shown that the solubility
,f iron-soil organic matter compounds in the organic acids noted above is depen'dent
'pon the amount of metal in the organic matter complex. Experimental studies
Ire being undertaken to provide data which may allow more adequate discussion
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A number of groundwater and creek samples from the area were analysed
for lead, zinc and copper. These waters are all acidic with the pH of the
groundwaters ranging from 4.0-5.0 whilst that of the creeks is in the range
5.0-5.5. The results (Table 7) show a range of 5-115 ppb· lead, 25-150 ppb
zinc and 2-10 ppb copper. In Tin Spur Creek which is the main drainage channel
out of the area the values fall to 5, 25 and 2 ppb respectively. Ranges for river
water given by Hawkes and Webb (1962) are 0.3-3 ppb lead, 1·200 ppb zinc
and 0.2·30 ppb copper. Thus it is seen that whilst lead is above the range and
may have aroused some interest had water analysis been undertaken during regional
geochemical reconnaissance, the values for zinc and copper are very low in the
respective ranges. Since the humic acid content of the waters is relatively high
it is possible that the metals present are in the form of humic complexes and this
would reduce the likelihood of their entering into exchange reactions with stream
sediments. Under these conditions it is not surprising that a stream sediment
survey in which samples were analysed for zinc, copper and tin revealed nothing
of interest in Tin Spur Creek.

The leaves of eucalypts were also analysed and the values compared with
those of the supporting soil. These results (Table 8) which are presented on
an air-dry leaf and ash basis indicate that the metal values of eucalypt leaves do
not reflect the metal distribution in the supporting soil. In all but one leaf sample
(1800-950) lead is low regardless of the concentration in the soil whereas zinc
and copper are high relative to their content in the soils. It would appear that
the sampling of eucalypt leaves does not offer a means of biogeochemical prospect­
ing.

CONCLUSIONS

The substantial geochemical anomaly detected in the vicinity of Oliver Hill
gives this area some priority as an exploration target. Very little is known about
the relationship between the various rock units of the area and it would be
advantageous to have a cut across these at a point which would reveal the Moina
Sandstone, Cambrian porphyry and the ironstone. This should yield evidence
of the attitude of the strata and enable some prediction to be made as to the likely
position of possible mineralisation related to the surface ironstone. Geophysical
investigations of the area may also be of value in further delineating the source of
the geochemical dispersion. Regardless of whether or not these measures clarify
the interpretation of the geochemical data it will ultimately be necessary to
design a dri1ling programme to thoroughly test the area keeping in mind the
difliculties posed by the structural environment found at Round Hill.

ACKNOWLEDGMENTS

The writer wishes to express his thanks to I. B. Jennings, Chief Geologist,
Department of Mines, Tasmania for introducing him to the Oliver Hill area and
for much useful discussion. Thanks are also due to K. Williams,.A. 1ackson
and'S. Hlirris who assisted with the sampling of the area. P. NankiveU, H. Mae­
kinnon and T. R. Bellis produced the illustrations for this report from the writer's
rough originals.

• parts 'Per billion. 10-',



- - - _FER-' - - - - - - -'LE _ET~NnM,F Il""lroJlJ!loM~ER ~~t'nu:60
\REY, S. W. 1947. Review of the Tasmanian •porphyroids t, R~p. Dir. Mjrr~1 Tasm. SWple % 'Fe % Mn % Fe+Mn % Pb % Zn % c;

1945: 22-25.
o.

'WKES, H. E.; WEBB, l. S. 1962. G~ochemislry in mineral erploration. Harper and Row: 32 17.24
New York.

7.29 24.53 1.900 0.247 0.022
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39 26.39 0.16 26.55 0.743 0.261 0.024
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40 26.34 0.24 26.58 0.357 0.055 0.01S
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41 3.86 23.21 27.07 0.917 0.031 0.016
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42 27.07 0.04 27.11 0.983 0.032 0.031
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43 ,... 26.05 1.27 27.32 0.201 0.087 0.019

Consultants Bureau: New York.
44 27.41 0.21 27.62 0.888 0.232 0.006

JPA, B. YA.: GURVlCH, Yu. M. 1964. Primenenie mediany i kvartilei dlya otsenki normalnykh
45 28.05 0.45 28.50 0.285 0.051 o.oll

i anomalnykh znacbenii geokhimicheskogo poly.. Gookhirniya 1964(8): 817·824.
46 28.65 0.12 28.77 0.441 0.072 0.006
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47 21.77 727 29.04 0.503 0.034 o.oOl
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BlE 1. METAL CONTENT OF IRONSTONE FROM OLIVER HILL
52 29.35 0.06 29.41 Om5 0.174 0.001
53 29.44 0.07 29.51 0.214 0.089 0.009
54 29.72 0.11 29.83 0.211 0.048 0.001

mple % Fe % Mn % Fe+Mn % Pb % Zn % au 55 24.61 5.24 29.85 1.885 0.266 0.005

lo.
56 24.57 5.77 30.34 2.702 0.304 0.036
57 30.24 0.12· 30.36 0.575 0.120 0.008

I 0.86 5.53 6.39 2.555 0.072 0.010 58 10.61 20.11 30.72 6.842 0.067 0.006

2 8.05 0.0l 8.06 0.050 0.007 0.016 59 18.83 11.92 30.75 2.040 0.125 0.001

3 8.89 O.oJ 8.92 0.027 0.006 0.012 60 31.00 0.06 31.06 0.044 0.124 0.004

4 12.42 0.21 12.63 0.168 0.179 0.001 61 30.94 0.16 31.10 0.571 0.057 0.028

5 13.06 0.03 13.09 0.977 0.053 0.004 62 31.12 0.04 31.l6 0.022 0.104 0.005

6 13.53 0.07 13.60 0.167 0.038 0.001 63 31.04 0.12 31.16 0.444 0.110 0.009

7 6.39 7.26 13.65 0.472 0.035 0.007 64 31.50 0,07 31.57 0.074 0.053 0.002

8 4.32 9.86 14.18 0.670 0.048 0.017 65 15.83 15.76 31.59 1.738 0.273 0.004

9 15.72 0.56 16.28 0.442 O.oJ8 0.003 66 31.00 0.74 31.74 0.242 0.096 0.001

0 2.19 14.34 16.53 1.248 0.026 0.001 67 31.85 0.06 31.91 0.012 0.136 0.004

I 18.57 O.oJ 18.60 0.013 0.081 0.001 68 31.96 0.43 32.09 0.341 0.379 0.008

2 18.83 0.28 19.11 0.508 0.127 0.004 69 .... .... .. .. 31.46 0.92 32.38 0.386 0.213 0.002

3 /9.12 0.06 19.18 O.oz5 0.081 0.001 70 32.32 0.27 32.59 0.170 0.019 0.002

4 19.09 0.16 19.25 0.140 0.033 0.022 71 31.04 2.02 33.06 0.983 0.138 0.004

5 19.15 0.14 19.29 0.398 0.134 0.014 72 17.05 1621 33.26 5.847 0.255 0.049

6 19.72 0.16 19.88 0.190 0.044 0.009 73 32.45 0.81 33.26 0.621 ,0.129 0.004

7 20.00 0.07 20.07 0.012 0.067 0.001 74 33.28 0.07 33.35 0.649 0.257 0.025

8 20.45 0.17 20.62 0.408 0.197 0.016 75 23.01 10.82 33.83 3:806 0.494 0.004

9 9.08 12.12 21.20 0.916 0.067 0.004 76 33.75 0.16 33.91 0.321 0.204 0.006

0 1.39 19.90 21.29 2.198 0.089 0.014 77 27.52 6.63 34.15 0.977 0.078 0.001

I 10.00 11.38 21.38 1.760 0.067 0.005 78 34.21 0.29 34.50 0.784 0.095 0.035

2 21.74 O.oJ 21.77 0.012 0.014 0.003 79 2.72 31.80 34.52 3.010 0.074 0.013

3 13.11 8.93 22.04 0.146 0.088 0.004 0
80 34.11 0.62 34.73 0.749 0.094 0.005

4 22.05 O.oJ 22.08 0.056 0.071 O.OOt 81 34.68 0.16 34.84 0.816 0.129 0.018

5 15.77 6.82 22.59 4.329 0.081 0.011 ~ 82 34.65 0.21 34.86 0.708 O.l!7 0.017

6 5.73 17.31 23.04 0.731 0.066 0.006 j\:J 83 35.19 0.20 35.39 0.649 0.106 0.050

7 22.99 0.12 23.11 0.187 0.067 0.012 84 35.55, 0.21 35.76 0.241 0.024 0.002

8 22.07 1.16 23.23 0.123 0.108 0.004 0 85 35.68 0.12 35.80 0.408 0.098 0.009

9 3.71 19.52 23.23 0.689 0.029 o.ofo ~
86 35.68 .0.12 35.80 0.134 0.159 0.001

0 24.34 O.oJ 24.37 0.013 0.209 0.006 87 34.69 0.15 35.84 1.813 0.063 0.033

1 24.34 0.07 24.41 0.629 0.142 0.016 ..... 88 36.01 0.03 36.04 0.313 0.003 0.005
89 32.28 4.39 36.67 1248 0216 om'
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TABLE 1. METAL CONTENT OF IRONSTONE FROM OLIVER H[LL---conllnueJ
..... --'----- - ..

ample % Fe % Mn % Fe+Mn % Pb % 1:n % Cu Sample % Fe % Mn % .Fe+Mn % Pb %Zn % C.
No. No.

. ._----
90 36.67 0,01 36.74 0.167 0.184 0.005 148 45.43 0.16 45.59 1.363 0.207 O.OOl
9[ 36.67 0.07 36.74' 0.181 0.184 0.005 149 45.41 0.27 45.68 0.257 0.060 0.041
92 36.1/ 0.08 36.79 0.959 0.125 0.009 150 45.53 0.15 45.68 0.386 0.069 0.010
93 32.28 4.52 36.80 1.113 0.167 0.002 151 42.62 3.20 45.82 1.421 0.142 O.OOl
94 36.01 0.85 36.86 0.369 0.225 0.005 152 44.96 0.97 45.93 1.037 0.152 0.006
95 36.71 0.19 36.90 0.696 0.093 0.043 153 42.51 3.47 46.04 0.925 0.079 0.001
96 8.34 28.11 31.11 1.614 0.219 0.0[2 154 44.69 1.62 46.3[ 0.731 0.095 0.02l
91 31.26 0.08 37.34 0.339 0.147 0.012 ISS 38.00 8.74 46.74 1.885 0.211 0.008
98 37.26 0.14 37.40 0.187 0.041 0.009 156 46.68 0.14 46.82 2.729 0.129 0.017
99 31.26 0.14 37.40 0.632 0.272 0.010 151 46.68 0.25 46.93 0.201 0.049 0.008

100 37.54 0.05 37.59 0.313 0.079 0.005 158 46.68 0.26 46.94 0.559 0.138 o.olS
iOI 37.54 0.09 31.63 1.387 0.050 0.033 159 33.75 13.32 47.07 4.334 0.215 0.005
102 36.66 1.15 37.81 0.199 0.106 0.048 160 47.15 0.03 47.18 0.027 0.029 0.001
103 29.39 8.50 31.89 2.491 0.193 0.007 161 44.78 2.41 47.19 1.219 0.301 0.009
104 31.73 0.23 37.96 0.522 0.078 0.006 162 47.31 0.17 47.48 0.990 0.164 0.044
105 38.31 0.21 38.52 0.242 0.118 0.001 163 47.31 0.15 48.06 0.559 0.186 O.OOl
106 38.90 0.69 38.59 2.456 0.244 0.012 164 .... .... .... 41.95 0.60 48.55 0.699 0.370 0.009
107 32.76 6.01 38.11 1.589 0.081 0.013 165 48.54 0.12 48.66 2.205 0.132 O.CIS
108 38.85 O.l! 38.96 0.633 0.046 0.027 166 48.54 0.13 48.67 2.298 0.165 0.0/8
109 38.85 0.29 39.14 0.850 0.288 0.009 167 48.67 0.25 48.92 0.229 0.101 0.001
110 38.35 0.92 39.27 0.567 0.175 0.022 168 41.74 1.73 49.41 l.I57 0.096 0.005
III 26.72 12.70 39.42 2.696 Q.415 0.008 169 31.76 12.17 49.93 3.582 0.232 0.009
112 9.44 30.03 39.47 4.693 0.265 0.010 170 49.31 0.67 49.98 0.481 0.208 0.004
113 38.90 0.57 39.41 0.199 0.043 0.005 171 49.31 0.71 50.02 0.201 0.099 0.004

14 39.51 0.15 39.66 0.614 0.115 0.009 172 49.31 0.71 50m 0.408 0.189 0.004
15 18.09 22.27 40.36 3.043 0.089 0.015 173 50.13 0.23· 50.36 0.060 0.096 0.001
16 40.11 0.21 40.38 0.341 0.186 0.013 174 49.88 0.61 50.49 3.374 0.180 0.018
17 36.85 3.76 40.61 l.I41 0.285 0.006 175 49.88 0.68 50.56 0.731 0,,45 0.005
18 39.39 1.32 40.71 0.702 0.041 0.011 176 50.61 0.13 50.74 0.854 O.l! I 0.007
19 39.92 0.92 40.84 0.562 0.147 0.002 177 35.63 15.14 50.77 4.339 0.219 0.009
20 40.68 0.18 40.86 0.571 0.102 0.010 178 51.16 0.11 51.27 0.348 0.172 0.125
21 41.29 11.67 40.96 1.862 0.038 0.007 119 50.03 1.27 51.30 0.425 0.065 0.006
22 40.52 0.47 40.99 0.288 0.268 0.001 180 46.35 4.93 51.28 1.585 0.268 O.OOt
23 4l.11 0.12 41.23 0.261 0.195 0.005 181 51.47 0.05 51.52 0.352 0.069 0.0/1
24 3l.10 10.15 41.25 0.836 0.179 0.002 182 51.72 0.23 51.95 0.[34 0.08t 0.001
25 41.37 0.03 41AO 0.488 0.039 0.064 183 52.20 0.10 52.30 0.543 0.l!2 0.009
26 31.89 9.64 41.53 3.573 0.207 0.006 184 52.20 ~27 52.47 0.425 0.150 0.010
27 40.73 0.84 41.57 0.2l! 0.142 0.065 185 52.20 0.28 52.48 0.498 0.106 0.005
28 l.I8 40.43 41.61 2.864 0.269 0.007 186 53.35 0.47 53.82 0.366 0.064 0.012
29 37.76 4.52 42.28 1.099 0.354 0.004 187 25.94 28.33 54.27 3.160 0.219 0.005
30 39.51 3.08 42.59 2.427 0.227 0.048 188 54.91 0.D7 54.98 1.077 '0.176 0.006
31 34.16 8.44 42.60 5.289 0.083 0.030 189 54.46 0.89 55.35 0.515 0.220 0.005
32 26.42 16.22 42.64 2.360 0.164 0.017 190 50.55 4.92 55.47 1.310 0.129 0.004
33 40.58 2.06 42.64 0.916 0.187 0.001 191 54.81 0.66 55.47 0.2l! 0.l!4 0.001
34 35.14 7.57 42.71 3.904 0.090 0.029 192 40.73 15.53 56.26 1.889 0.190 0.007
35 42.31 0.62 42.93 0.308 0.089 0.030 193 54.88 0.99 55.87 0.678 0.137 0.005
36 42.57 0.52 43.09 0.571 0.305 0.005 194 56.27 0.63 56.90 0.180 0.098 0.003
37 43.29 0.D7 43.36 0.649 0.036 0.027 0 195 57.12 0.11 57.23 0.813 0.500 0.004
38 41.90 1.61 43.51 1.043 0.493 0.003 e.o 196 57.12 0.21 57.33 1.248 0.207 0.004
39 39.08 4.53 43.61 3.177 0.197 0.013 197 57.19 0.24 57.43 1.637 0.2t3 0.007
40 41.80 2.12 43.92 1.219 0.189 0.013 ~:l 198 58.71 0.21 58.92 1.080 0.119 0.004
41 42.97 1.23 44.20 0.722 0.291 0.001 0 199 56.34 3.71 60.05 1.[52 0.304 0.018
42 40.07 4.52 44.59 3.116 0.087 0.035 200 62.24 0.07 62.31 0.179 0.464 0.005
43 30.64 14.15 44.79 2.194 0.187 0.004 0-.
44 44.69 0.19 44.88 0.064 0.190 0.002 ~.:l

45 39.92 5.00 44.92 3.358 0.219 0.017

46 38.35 .6.99 45.34 2.491 0.234 0.034

47 40.29 5.07 4536 0990 0069 0026
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FROM OLIVER HILL MetalSample conlent ppm Sample Metal content ppm

Fe Mn Fe+Mn Pb Zn Cu No, Pb Zn Cu No. Pb Zn c.

0 1.000 -{l.381 0.713 -{l.084 0.314 0.000 600- 00 .... 110 10 2 1000- 00 .... 160 15 5

n -{l.38 I 1.000 0.101 0.666 0.222 0.041 - 100 .... 170 10 5 - 100 .... 260 20 2

o+Mn 0.713 0.101 1.000 0.285 0.471 0.073 - 200 .... 230 20 5 - 200 .... 120 10 2

b -{l.084 0.666 0.285 1.000 0.374 0.357 - 300 .... 50 15 2 - 300 .... 140 15 2

n 0.314 0.222 0.471 0.374 1.000 -0.008 - 400 .... 100 10 2 - 400 .... 40 15 2

u 0.000 0.041 0.073 0.357 -0.008 1.000 - 500 .... 380 10 10 - 500..... 50 25 5
- 600 .... 130 10 10 - 600 .... 240 25 5
- 700 .... 280 10 10 - 700 . 100 30 5
- 800 .... 1300 50 20 - 800 .... 2430 35 5
- 900 .... .... 1030 55 20 - 900 ... 740 30 5

~ABLE 3. METAL CONTENT OF SOIL SAMPLES FROM OLIVER HILL -1000 .... ' ..,. 50 10 10 -1000 .... 5460 50 10
-1100 .... 60 10 10 -1100 . 50 25 5

Sample Melal content ppm Sample Metal content ppm -1200 .... 70 10 10 -1200 .... 20 25 5

No. Pb Zn Cu No. Pb Zn Cu -1300 .... 160 10 10 -1300 .... 40 25 5

00.; 00 .... 220 10 2 300- 00. 120 10 2 700- 00 .... 260 20 2 1100- 00 .... 240 20 5

- 100 190 15 5 - 100 170 10 5 - 100 .... 120 15 5 - 100 .... 210 20 2

- 200 . 170 5 2 - 200 .... 240 20 2 - 200 .... 180 15 2 - 200 .... 100 15 2

- 300 . 210 15 5 - 300 .... 250 10 5 - 300 . 170 25 5 - 300 .... .... 70 15 5

- 400 . 40 15 5 - 400 .... 40 10 2 - 400 .... 190 10 2 - 400 .... 20 15 2

- 500 . 140 15 5 - 500 . 70 10 5 - 500 .... 320 10 5 - 500 .... 70 10 2

- 600 .... 260 25 15 - 600 .... 20 10 2 - 600 .... 160 10 2 - 600 .... 20 10 2

- 700 .... 890 50 40 - 700 .... 140 25 10 - 700 .... 400 35 20 - 700 . 230 15 5

- 800 .... 90 20 10 - 800 .... 2830 145 ~5 - 800 .... 3560 145 45 - 800 .... 25 25 5

- 900 ... 20 15 10 - 900 .... 90 15 10 - 900 .... 240 20 10 - 900 .... . 730 35 5

-1000 . 60 20 10 -1000 .... 10 10 10 -1000 .... 80 10 10 -1000 ... 400 30 5

-1100 . 10 20 10 -1100 .... 20 10 2 -1100 .... 110 15 2 -!tOO .... 20 5 10

-1200 ... 5 20 5 -1200 .... 20 5 2 -1200 . 70 10 2 -1200 .... 5 5 10

-1300 .... 10 10 2 -1300 .... 20 10 2 -1300 .... 110 15 2 -1300 .... 20 5 2

100- 00 .... 110 15 2 400- 00 .... 130 20 5 800- 00 .... 220 20 5 1200- 00 .... 240 10 5
- 100 .... 150 15 5 - 100 . 100 20 2 - 100 .... 180 20 5 - 100 .... 450 15 10
- 200 .... 150 20 2 - 200 . 110 15 5 -ZOO .... 240 15 2 - 200 .... 580 25 55
- 300 .... 160 10 2 - 300 .... 70 10 5 - 300 .... 230 15 5 - 300 .... 1200 25 US
- 400 .... 50 15 5 - 400 .... 40 10 5 - 400 .... 260 10 2 - 400 .... 330 10 5
- 500 .... 20 10 5 - 500 .... 180 10 10 - 500 .... 150 20 5 - 500 .... 210 15 10
- 600 .... 20 15 5 - 600 . 170 10 10 - 600 .... 290 30 5 - 600 .... 200 25 5
- 700 .... 130 15 5 - 700 .... 70 40 10 - 700 .... 690 25 ~ 5 - 700 .... 360 30 5
- 800 .... 5 10 10 - 800 .... 2420 110 30 - 800 .... 1980 130 140 - 800 .... 230 25 5
- 900 .... 10 15 10 - 900 .... 3020 80 30 - 900 .... 530 20 15 - 900 .... 70 25 5
-1000 .... 10 15 10 -1000 . 20 10 10 -1000 .... 2860 85 30 -1000 ... 90 35 5
-1100 .... 5 5 5 -1100 .... 20 10 10 -1100 .... 390 10 10 -1100 .... 80 35 5
-1200 .... 5 10 5 -1200 .... 50 10 10 -1200 .... 90 10 10 -1200 .... 20 25 5
-1300 .... 5 25 2 -1300 .... 50 10 10 -1300 .... 280 10 10 -1300 .... 80 25 5

200- 00. 240 20 5 500- 00 .... 210 20 5
- 100 ... 180 20 5 - 100 .... 80 10 2 900- 00 .... 280 50 25 1300- 00 .... 280 25 2

- 200 .... 100 10 2 - 200 . 140 15 2 - 100 .... 240 25 5 - 100 .... 280 25 10

-300 40 10 2 - 300 .... 80 10 10 - ZOO .... 220 25 5 - 200 . 490 20 10

-400 80 10 5 - 400 .... 260 10 5 0 - 300 .._ 390 25 5 - 300 .... 730 25 15

- 500 . 30 10 10 - 500 .... 320 15 5 e.o - 400 ..... 210 20 5 - 400 .... 280 10 10

- 600 .. 210 10 10 - 600 .... 90 15 2 - 500 .... 60 25 5 - 500 .... 170 10 20

- 700 .... 60 30 10 - 700 .... 260 10 2 l'-~ - 600 ..,. 150 25 5 - 600 .... 50 • 15 10

- 800 .... 20 15 10 - 800 .... 3020 270 40 0 - 700 .... 400 25 5 - 700 .... 580 10 10

- 900 .... 5 15 10 - 900 .... 2420 140 36 - 800 .... 240 30 5 - 800 .... 230 30 5

-1000 .... 10 10 10 -1000 . 40 15 10 O':l - 900 .... 590 70 10 - 900 .... 150 25 5

-1100 .... 20 15 10 -1100 .... 20 10 5 ~'.:> -1000 .... 1090 175 25 -1000 .... 240 60 5

-1200 .... 20 15 10 -1200 .... 210 20 5 -1100 .... 150 20 5 -1100 .... 210 15 10

-1300 .... 5 15 10 -1300 .... 60 20 5 -1200 .... 330 20 5 -1200 .... .... 30 5 5
-1300 .... 50 20 5 -1300 ... 70 5 10
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LE 3. TA ONTENT OF SOIL SAMPLES FROM OLIVER HILL--contln.td(J

Sample Metal content ppm Sample Metal content ppm Sample Metal contenl ppm Sample Metal conlent ppm
No. Pb Zn Cu No. Pb Zn eu No. Pb Zn eu ' No. Pb Zn Cu

1400- 00, 310 10 5 1800- 00 .". 360 35 20 2200- 00 ,," 960 ISS 30
- 100 '" 400 IS 5 - 100 "" 600 SO 25

2900- 840 30 IU 25
- 100 ,,,. 380 105 25

- 200 ,'" 460 25 10 - 200 ". 1290 130 25 - 200 ,,,. 1370 110 35 3000- 840 "" SO 85 20

- 300,,, 590 45 25 - 300 '" 1870 245 40 - 300 .". 2300 365 35 3100- 860 "" SO 105
- 400 " 220 5 10 - 400 "" IS20 ISS

40
20 - 400 ,," 2SI0 500 . 25 3200- UO ""

-500 60 IS 10 - 500 ",,' 2120 275 35 - 500 "" 2SOO 265 130
30 145 4l

-600 30 15 10 - 600 "" 1900 115 25 - 600 ,," 2650 170 75 3300- 860 "" 40 125 5l

- 700 "" 130 IS 10 - 700 "" 1140 165 20 - 700 .". 2510 495 80 3400- 880 "" 80 120 40
-SOO 780 65 25 - 800 "" 500 115 IS - SOO,," 5060 515 30 3500- 860 ""
- 900, S90 30 IS - 900 "" 3340 80 IS - 900 "" 9S0 125 25

30 lIS 35

-1000 " 360 15 10 -1000 "" 1650 325 70 -1000 "" 1720 ISO 45 3600- 900 "" 30 100 30

-1100 "" 60 20 10 -1100 "" 3030 210 55 -1100 .... 210 30 IS 3700- 900 "" 50
-1200,. 30 20 10 -1200 , 60

110 45
25 10 -1200 .... 70 15 2

-1300 "" 20 35 10 -1300 "" 150 25 10 -1300 .." 5 5 2 3800- 900 "" SO 95 45

1500- 00 "" 380 30 10 1900- 00 "" 240 20 10 2300- 00 "" 300 IS 5 3900- 860 .... 40 90 4l

- 100 "" 600 80 25 - 100 "" 380 SO 15 - 100 .." 580 90 35 4000- 800 "" 40 130 55

- 200 "" 1280 110 25 - 200 "" 2410 280 30 - 200 "" 1140 105 SO

- 300 "" 2340 245 45 - 300 ." 4180 450 35 - 300 "" 1380 95 25
4100- 60 "" 140 30 25

-400 2170 230 45 - 400 "" 2810 465 25 - 400 "" 2330 170 SO - 160 "" 280 110 35

-500 590 110 15 - 500 .." 2670 550 45 - 500 "" 2360 140 65 - 260 "" 1050 250 50

-600 540 30 10 - 600 .". 2030 165 20 - 600 ".. 3930 280 50 - 360 "" 4620 275 45

- 700 "" 1130 120 25 - 700 "" 2050 250 10 - 700 ".. 1S30 ISS 25 - 460 "" 7470 610 60

- 800 " 600 105 20 - 800 "" 2390 325
~

- 800 ".. 1410 130 25 - 560 "" 5620 580 40

- 900 "" 1320 175 55 - 900 "" 1280 190 - 900 .." 560 100 25 ' - 660 ,". 2960 325 3l

-1000 "" 1420 200 45 -1000 "" 1160 140 30 -1000 "" 260 45 10 - 760 "" 130 85 55

-1100 ". 260 10 5 -1100 ' 2650 200 25 -1100 .." ISO 10 2 - 860 .." 80 75 45

-1200 "" 40 5 2 -1200 ", 90 10 2 -1200 .... 5 5 2 - 960 ".. 120 35 20

-1300 ,'" 40 5 1 -1300 ' 140 10 10 -1300 .... 5 5 10 -1060 ".. 260 SO 20

1600- 00 .'" 320 25 10 2000- 00 "" 330 2400- 00 "" 240 50 25
-1160 , . :::: 60 50 15

25 10 -1260 "" 80 55 10

- 100 "" 390 45 IS - 100 "" 560 ISO 35 - 100 "" 400 80 25

- 200 ,,,, 1070 90 20 - 200 "" 1180 320 60 -200 "" 1050 160 30 4200- 00 ".. 100 65 5

- 300 "" 1880 ISO IS - 300 "" 4450 580 80 - 300 ,,,. 1940 200 35 - 100 ".. 280 130 10

- 400 "" 1460 80 10 - 400 "" 2710 410 85 - 400 .... 1700 230 25 - 200 "" 240 105 Il

- 500 "" 1160 60 IS - 500 "" 2140 565 45 - 500 "" 2170 175 35 - 300 "" 1060 165 10

- 600 ".. 370 100 IS - 600 "" 4700 610 90 - 600 .... 340 90 20 - 400 "" 2940 380 45

- 700 "" 360 65 15 - 700 "" 1380 180 55 - 700 ".. 310 70 ~ 20 - 500 "" 3030 460 "'0

- 800 ' 1100 155 40 - SOO .". 1650 215 30 - 800 ".. ISO 45 10 - 600 "" 2720 290 SO

- 900 ' 900 75 15 - 900 "" 2390 95 25 - 900 "" 90 25 5 - 700 "" 800 225 55

-1000 .". IS20 220 40 -1000 "" 2120 ISO 55 -1000 .... 60 30 5 - 800 "" 110 90 60

-1100 ' 280 50 15 -1100 "" 470 65 25 -1100 .... SO 25 5 - 900 "" 600 95 70

-1200 "" 20 20 10 -1200 "" 130 65 10 -1200 .". 60 20 10 -1000 "" 400 80 30

-1300 "" 280 15 10 -1300 "" 130 20 10 -1300 "" 5 IS 2 -1100 "" 260 85 25
2500- 780 "" 30 30 5 -1200 .". 120 60 40

1700- 00 ,," 400 20 5 2100- 00 .". 380 35 20 - 880 "" 20 30 -1300 "" 110 40 10

- 100 "" 400 20 10 -100 "" 400 SO 25
5

- 200 "" 1050 120 25 - 200 .". 2740 380 25
- 980 ".. 130 35 5 4300- 00 "" 190 135 2

- 300 .". 2240 225 45 - 300 "" 6870 500 20 2600- 660 "" 130 95 30 - 140 "" 220 SO 2

- 400 ".. 1940 230 20 - 400 .." 6240 510 20 0 - 760 "" 70 90 25 - 240 .... 200 75 2

- 500 "" 2600 225 25 - 500 "" 220 10 2 ~
- 860 ..:. 330 120 50 - 340 .... 1120 130 55

- 600 "" 390 60 15 - 600 "" 90 10 5 - 960 .... 70 80 20 - 440 "" 600- 140 35

- 700 "" 490 80 10 - 700 ".. 5390 500 65 /:<~ -1060 ,,:. 40 35 5 - 540 "" 840 180 50

- 800 "" .... 1600 260 65 - 800 "" 4140 470 115 0 2700- 760 .." '90 110 35
- 640, 1330 305 65

- 900 "" 130 25 10 - 900 "" 1230 110 IS ~ - 860 "" 90 105 40 - 740 "" 300 130 40

-1000 ' 1700 300 65 -1000 .." 2290 145 50 - 960 .." 30 90 35
- 840 "" 340 160 20

-1100 ,," 5310 420 70 -1100 .. , 6240 410 45 ,;;..
2S00- 720 "" 50 105

- 940 .". 350 100 20

-1200 "" 80 5 2 -1200 .". 1840 110 20
50 -1040 .", 210 60 2S

-1300 .." 100 5 20 _1300 .... 590 30 IS
- 820 .... 60 165 55 -1140 .... 180 80 10
-920 40 1M .. .~
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Sample Metal content ppm Sample Melal content ppm Sample Metal content ppm Sample Metal contenl ppm ~

No. Pb Zn Cu No. Pb Zn CU NO. Pb Zn Co No. Pb Zn Cu

4400- 00 ... 240 75 20 4800- 00. 5 20 2 5200- 00 .... 5 5 2 5200- 740 .... 120 35 5

- 120 .. "" 370 150 15 - 60 .... 40 40 5 - 140 .... 5 10 2 - 840 .... 330 45 5

- 220 . 550 150 10 - 160 ..... 50 35 5 - 240 .... 30 10 5 - 940 .... 5 25 2
- 320 1030 135 '40 - 260 .... 210 35 5 - 340 .... 190 20 2 -1040 .... 110 20 2
- 420 .... 590 85 5 - 360 .... 510 45 5 - 440 .... 70 15 2
- 520 .... 430 100 5 - 460 .... 790 140 10 - S40 .... 480 40 20 -1140 .... 60 25 5

- 620 .... 210 170 2 - 560 .... 580 275 5 - 640 .... 930 50 40 -1240 .... .... 40 55 2

- 720 .... 1010 90 15 - 660 .... 900 180 25
- 820 . 260 40 10 - 760 .... 720 180 15
- 920 220 40 5 - 860 .... 230 140 35

. -1020 .... .... 190 60 5 - 960 .... 210 160 10
-1120 .... 240 100 20 -1060 .... 570 210 20 IRON OXIDE AND TRACE METAL CONTENT OF OLIVER HILL SOILS
-1220 ... 60 80 5 -1160 .... 400 130 120 TABUl 4.

-1300 .... .... 80 30 10 -1260 .... 80 115 2 Trace metals (ppm)

4500- 00 .... ""
350 95 25 4900- 00 .... 5 20 2 Sample No. Fe,o. % Pb Zn Cu

- 120 .... 510 120 40 - 80 .... 5 45 2
- 220 . 350 100 10 - 180 50 35 5 45 5
- 320 . 530 120 15 -280 200 40 5 4900- 380 0.09 1640

- 420 .... 560 145 25 - 380 . 1640 45 5 1000-1000 0.29 5460 50 10

- 520 . 600 140 15 - 480 .. 150 45 5 5100- 620 0.35 1080 55 10
- 620 . 90 85 5 - 580 810 110 20
- 720. 2360 330 30 - 680 lJ970 435. 125 5000- 500 0.53 1030 185 140

- 820 ... 270 115 30 - 780 .... 2110 460 20 1400- 900 1.13 890 30 15

- 920 .... .... 140 95 55 - 880 390 120 45 1800- 900 1.35 3340 80 15

-1020 . 180 90 45 - 980 10 75 5
-ll20 . 260 140 50 -lOBO 20 60 5 1100- 900 1.88 730 35 5

-1220 .... 230 120 50 -1180 .... 160 215 60 1100- 800 2.88 2430 35 5

-1300 ... 50 80 30 . -1280 .... 30 75 5 4700- 400 2.91 650 85 5

4600- 00 .. 180 100 45 5000- 00 .... 5 15 2 4400- 520 3.57 430 100 5

- 100 .... 600 90 55 - 100 .... 5 20 2 5200- 640 5.30 930 50 40

- 200 .... 290 90 5 - 200 .... 460 55 100 370 100 15
- 300 .... 380 35 5 - 300 .... S40 65 95 1600- 600 5.59

- 400 .... 1190 85 10 - 400 .... .... 830 150 140 2000- 800 6.07 1650 215 30

- 500 .... 930 220 10 - 500 .... 1030 185 140 4500- 520 7.07 600 140 15

- 600 ... 80 115 5 _ 600 .... 580 75 70 7.56 720 180 15
- 700 .... 1260 490 15 - 700 .... 1390 155 75 4800- 760

. - 800 .... 1150 200 45 - 800 .... 390 70 20 1700- 800 8.78 1600 260 65

- 900 .... 590 100 50 - 900 .... 40 65 5 4800- 660 9.15 900 180 25

-1000 .... 360 95 40 -1000 .... 40 40 5 9.44 1030 185 140
-1100 . 210 60 25 -llOO 10 25 2 5OOQ- 500

-1200 . 250 60 20 -1200 ... .... 110 50 2 4100- 660 10.20 2960 325 35

-lJoo .... 120 70 15 -1300 .... 60 40 5 700- 800 11.30 3560 145 45

4700- 00. 590 85 15 5100- 00 .... 20 15 2 1500- 900 12.60 lJ20 175 55

- 100 . 460 75 15 - 120 .... 5 35 2 800-1000 13.00 2860 85 30

- 200 .. 500 115 5 - 220 .... 70 80 30
- 300 .... 2360 145 20 - 320 .... 350 lJO 35 1400- 800 14.00 780 65 25

- 400 .... .... 650 85 5 - 420 .... 290 75 60 0 5100- 520 14.20 1080 85 370

- 500 ... 280 130 2 - 520 .... 990 85 370 900-1000 21.00 1090 175 25

- 600 .... 400 130 2 - 620 .... 1080 55 10 <:.0
-700 870 210 5 - 720 . 1540 45 10 ~~

- 800 ... 480 225 10 - 820 .... 960 45 5 0
-900 910 335 80 - 920 .... 600 35 5
-1000 .... 320 95 10 -1020 .... 400 50 20 ""-1100 .... 480 120 15 -ll20 .... 180 70 20 en
-1200 . 180 85 10 . -1220 .... 240 105 15
-.\300 .... 210 45 5 -lJoo .... 110 80 5

~ Ii"~
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S.mple No. Organic matter Ofo
Trace met.ls (ppm)

Pb Zn Cu

600- 900 4.0 90 15 10
00- 900 5.2 20 15 10
00- 800 5.2 90 20 10

100- 800 5.2 5 10 10
200- 600 5.6 210 10 10
200-1100 6.0 20 15 10
200- 800 6.0 20 15 10
200-1200 6.4 20 15 10
100- 900 6.8 10 15 10
600-1000 7.2 50 10 10
200-1300 8.0 5 15 10
200-1000 8.0 10 10 10
400- 600 8.8 170 10 10
100-1000 9.2 10 15 10
400-1000 9.6 20 10 10
600- 600 9.6 130 10 10
200- 700 10.8 60 30 10
00-1000 11.2 60 20 10

200- 500 11.6 30 10 10
600- 700 11.6 280 10 10
500-1100 12.4 20 10 5
200- 900 13.2 5 15 10
600- 500 20.0 380 10 10 J..
400-1300 14.4 50 10 10
500-1000 18.0 40 15 10

TABLE 6. METAL CONTENT AND METAL RATIOS FOR IRONSTONE AND
ASSOCIATED SOIL FROM OLIVER HILL

Sample Fe Mn Pb Zn Cu Pb:Zn Pb:Cu
No. (%) (%) (ppm) (ppm) (ppm) Fe:Mn Zn:Cu

00- 750 9.96 30.05 3625 1325 80 0.3 2.7 45.3 16.6
5.86 0.45 725 70 <5 13.0 10.4 145.0 >14.0

600- 950 16.71 17.94 28400 700 40 0.9 40.6 710.0 17.5
6.92 1.42 4350 250 <5 4.6 17.4 870.0 >50.0

800-1000 17.00 20.63 57100 850 120 0.8 67.2 475.8 7.1
6.56 0.21 4950 175 20 31.2 28.3 247.5 8.8

1600-1000 40.80 6.73 20200 3575 130 6.1 5.7 155.4 27.5
7.97 0.33 2000 250 40 24.2 8.0 50.0 6.3

1700- 800 38.69 3.47 9800 2500 60 11.2 3.9 163.3 41.7
5.39 0.24 1500 200 30 22.5 7.5 50.0 6.7

1800- 900 29.01 12.56 43500 4225 90 2.3 10.3 483.3 46.9
4.81 0.15 6950 250 30 32.1 27.8 231.7 8.3

1900- 900 19.64 21.08 64400 3500 40 0.9 18.4 1610.0 87.5 0
4.16 0.21 1575 250 <5 19.8 6.3 315.0 >50.0

2000- 750 20.63 13.90 35000 1800 250 1.5 19.4 140.0 7.2 ~

2.93 0.13 1075 150 <5 22.5 7.2 215.0 >30.0 l'~

49OQ- 700 44.49 1.29 8150 3150 60 34.5 2.6 135.8 52.5 0
12.07 0.13 7000 475 140 92.9 14.7 50.0. 3.4 e-

4950- 700 20.14 11.66 16600 2925 40 1.7 5.7 415.0 73.1 e--
15.24 0.21 10300 600 20 72.6 17.2 515.0 30.0

-"'LE~ET~~OF~D_CR~A~N dIE ~VICINITY OF OLIVER HILL 'd'
S.mple No. S.mple type

Metal contenl (ppb)
-P-b_.'

Zn eu
9OQ- 900 Groundwater 115 40 4
9OQ-lOOO Groundwater 20 25 10
900-1100 Groundwater 110 135 8
9OQ- 00 .... Creek 5 95 8

1000-1000 Groundwater 25 25 10
1000- 600 Creek 25 35 10
I4OQ-Il00 Groundwater 10 55 8
1400- 900 Groundwater 25 130 10
1400- 800 Groundwater 10 150 10

Tin Spur Creek 5 25 2

TABLE 8. METAL CONTENT OF EUCALYPT LEAVES AND SOIL
FROM OLIVER HILL

Met.1 contenl of le.ves (ppm) Metal content or
S.mple No. Air..<fry leaves Ash of leaves soil. (ppm)

Pb Zn Cu Pb Zn Cu Pb Zn Cu

400- 950 1.6 18.3 5.6 36 405 124 50 <1 2
4OQ- 700 2.8 10.6 2.6 67 252 62 180 14 <I
450- 900 2.0 11.7 4.0 62 366 125 5475 355 88
600- 900 0.8 12.5 3.0 25 391 94 2850 148 14
620-1000 .... 0.8 12.5 3.4 . 32 500 136 95 14 6
9OQ- 850 0.4 12.4 3.8 10 302 93 500 24 6

1400- 850 0.8 14.1 3.6 31 542 138 790 138 10
1800- 950 14.0 16.4 2.8 530 630 108 3390 376 24
1800-1120 2.4 11.7 3.0 57 278 72 780 122 <I
1800- 850 0.4 11.0 3.0 12 334 91 1400 106 14
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Oliver Hill gravity survey.

GRAVITY SURVEY

The drilling showed that over 150 m of quartzite and conglomerate over-­
~ie sheared Cambrian porphyry and slate. The log from one hole suggested
~~at the 'gossan' zone extends to a depth of more than 30 m. Apart from de~

~~strating the presence of disseminated pyrite in the quartzite, no other
~neralisationwas seen. Certainly'there was no trace of a massive lead are.
It was therefore concluded that the IPanomalies were related either to the
~isseminated pyrite (which is unlikelY), or to a narrow shear zone. The mag­
netic survey was apparently non-informative although no details were reported.
The self-potential anomalies also appear related to a possible shear zone
r.E3r the 'gossan'. At this point the lease was relinquished and the Depart­
~nt of Mines decided to establish whether or not any ore was present.

It has been recognised for some time that the gO$san may represent the
~ihumed remains of an ore body that had been weathered and eroded before Ter­
tiary volcanism capped the area with basalt. As most of the mare obvious
seophysical techniques had been employed, and the results were either indist­
inctive or of inadequate quality to establish the presence or absence of ore,
it was decided to attempt a pilot gravity survey of the gossanOuS area immed­
iately north of the Devonian mine .

A section of the Oliver Hill geochemical anomaly, between lines 14W and
21W was selected for examination. This section also covers several large
°gDssan' outcrops. It was believed that if any reasonable amount of are were
i:resent it would be revealed by testing in this zone.

~neralisation has been susp~cted on the north-east flank of Oliver
~ouch of Mt Claude for many years. There have been some ~inor attempts

~.11 rk gold and tin in the area. Of greater interest has been the extensive
t a ~Otone "gossan' which is spread across the upper slopes of the hill. A
.ron

s
geochemical study {Saker. 1971) has shown very high concentrations of

o('cent
d ~he geological environment is also detailed by Baker (1971) and in

~~~ ie terms consists of a thick sequence of Moina sandstone and quartzite
••~ is intruded by quartz feldspar porphyry. The porphyry is restricted
_~1 narrow zone which is also occupied by shear~d mudstone indicJting some
\0 a "t,ul ting ).n the area.

until recently Oliver Hill was covered by an exploration licence held
the Nt Lyell Mining and Railway Company~ During the company's tenure of

~e licence, some geological mapping and geophysical surveys were undertaken
~ compagnie Generale de Geophysique. Resistivity, IP, magnetic and self­
~tential methods were employed and although the survey could be criticised
~;r using too broad an observation spacing in the 'anomalous' regions, little:f note was found. There were narrow, but small and elongate, IP anomalies
:nd two bore holes were drilled to test one such feature.
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Four traverses approximately perpendicular to tha gossan outcrops were
f·ref.'ared and surveyed (14, 16, 19 and 21W) as well as a single centre line
~raverse from l2W to 23W. The basic station interval was 5 rn although 10 m
~n'tervals were used a\o,"ay from the 90s5an01.1s zones." ~.'

J Observations were made using Worden meter No_ 913 with a scale constant [i of 0.94 ~gal/div. All stations were levelled to an accuracy better than 1 em, i

f.
!..,d terrain corrected to a radius of 900 m. Corrections beyond this radius r.,~
"ere common to all stations. Traverse lines were surveyed and positions were i'

I
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The four transverse profiles are shown in Figure 27. The base line

traverse is strictly non-anomalous. Each of the four profiles shown have
several features in common.

RESULTS

Density determinations on the gossan are regarded as very unreliable
due to the range of textures and composition. The great bulk of the Ordo­
vician rocks have densities about, or slightly less than, the Bouguer density.
Cambrian rocks occur at a depth of about 100 m. By way of contrast, the
source ore if present would have a density of up to three times that of the
country rock, thus any reasonably massive dissemination would also be appar­
ent.

•

102

(I) There is a consistent regional gradient of about 1.5 ~ml52/50 m
(0.15 rogal/50 m) from north to south.

(2) There is a distinct step of up to 6 ~m/s2 from north to south
near the centre line. This step is shifted southward between
traverses in a way suggestive of a fault or shear. The struct­
ure is south of the known sheared material and the ironstone
material may well occupy a crush zone.

(3) There is no consistent relationship between any part of the grav-~'.

ity profiles and the 'gossan'. The ironstone 'gossan' has no '.
anomaly •

(4) There is a slight scatter of values of 1.5 ~m/s2indicating sur­
face variations (soil effects) and imbalances in terrain ad­
justments. Since the effect appears random, no i~ortance

can be attached to features less than 10-15 m wide and having
amplitudes of the order of 1 ~m/s?

Only line 16W shows any divergence from the above pattern, possibly
due to its southern extension. In the region of the Devonian mine workings
there is an anomaly of up to +4 vm/s~ spread over 150 m of traverse. Since
the anomaly appears to have a point or line source it may be inferred that
the source is either a denser patch of Moina Sandstone or a dense interbedded
lithological unit. If the latter is. the case a steep dip to the south is im­
plied and the unit width is less than 50 m. Any lateral extension of this
feature is unknown and therefore it is not possible to give a reliable est­
imate of the excess mass. In this context a denser patch of Moina Sandstone
could be presumed as slightly mineralised. However the descriptions given in
previous reports (e.g. Jennings, 1963, p. 132) suggest that the Devonian mine

accurate to better than One metre. Since the survey was corrected re1ath .• l
to a base station in the area, absolute errors in latitude position can bee i
disregarded. A density of 2670 kg/m 3 was used in the Bouguer correction_I..

Some density determinations were made of rocks in the area and the r~ t
suIts are as follows: t

Densi ty '1(kg/m 3) 1
2650 i

2630-2670 l
2680 t
2720 ~

2840 i
2680-2730

"'2750-2760
"'2850

2500-2670

i_
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CONCLUSIONS

Zhe lack of anomalies correlatable with 'qossan l suggests that over much
the a~ea the material either has a density equivalent to the ~urroundin9

~f ~zites or is only a surface covering. Certainly no dense oreboay unoer-,_"r ...
~.('$ ·90S5.e.n·~..

~iner~~j5ation would be insufficient to cause an anomaly of this scale•
~ : i ~

ShK£R, W.E. 1971. Geochemical investigations in the vicinity of Oliver Hill,
north-west Tasmania. Tech.Rep.Dep.Mines Tasm. 14~158-1B3.

JENNINGS, I.B. 1963. One mile geological map series. K/55-6-45. Middlesex.
Explan.Rep.geol.Surv.Tasm.

If the step anomaly observed is due to simple faulting 'north side up)
~! the cambrian basement, then assuming a density contrast of 200 k9/m3 the
:~row would be about 200 m. However the inflexion is too abrupt to be related
;0 a fault of this throw, at the depth apparently indicated by drilling, un­
~css the c~~rian rocks are very close to the surface north of the centre line
~1a ~ere angled steeply south-west. As a fault was encountered it appears
_~ssiple that the throw is correct and that the OrJovician cover is thin to
~e north. Conglomerate was encountered in the upper part of the second hole
a~ shallow depth supporting this assertion.
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3. GEOPHYSICAL RESULTS IN OLIVERS HILL

3-1. Magnetometry

The measurements of the vertical component of the magnetic

field show that all anomalies coincide with the basalt

outcrops, elsewhere there is strictly no anomaly.

3-2. Apparent Resistivity

The Electrical Sounding carried out at 00 - 1450S shows that

the true resistivity of the sandstone is about 10,000 ohm.m.

TIlree narrow NW-SE conductive anomalies run across ,the area.

The dissymmetry of the main one, AI, shows that the conductive

lode dips steeply northeastward.

Two main resistant axes are parallel to the conductive axes.

A transverse fault interrupts and shifts the axes between

profiles 32W and 40W.

AI, is the only conductive axis which coincides with gossans.

3-3. Induced Polarization

•The chargeability axes are parallel to the northwestward,

resistivity trends. The shapes of anomalies and the

comparison of measurements carried out with two different

current line lengths (profile 0) show that the polarizable

- ,
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9.

AS: AS coincides with a resistant axis on profile S6W. AS

probably extends outside the surveyed area.

A4: A4 coincides with a conductive axis on profile S6W on

the northeastern limit of the surveyed area.

Eight main anomalies were detected.

//"

bodies are narrow lodes dipping steeply northeastward.

A2: A2 coincides with a resistivity low on profile S6W

but on profiles 481~ and 40W there is no apparent correlation

between the chargeability and apparent resistivity values.

A2 extends outside the surveyed area, within the surveyed

area it i~ more than 2,000 feet long.
\

AI; Al is the main anomaly with a maximum amplitude on

profile 16W. It coincides with a strong conductive axis.

A gossan lies along Al between profiles 8N and 16W. The

total length of the anomaly is 2,000 feet.

092079

A6: f!t6 is well defined on profile 24W only. It coincides

nearly with a resistant axis, a gossan lies ISO feet south­

westward from A6. Tne gossan may be associated with the

mineralization which gives rise to A6. The position of the

A3: A3 runs from profile 481~ to profile S6W and probably

/} e xtend~ outs ide the surveyed areas, there is no apparent

, correlation between chargeability and apparent resistivity

values.
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gossan may be explained by the complete oxidization of the J,
upper part of the lode and by the northeastward dip.

A7: A7 is well defined on profile 0 only, it is probably

due to a shallow rooted small mineralization. It d~es not

show up with the longer current line.

AS: AS on profile 0 has not a larger lateral extension

than A7 but it is rooted deeper. AS does not coincide with

any resistivity anomaly.

3-4. Self Potential

A small -25mv anomaly coincides with a gossan near Al on

profile 161~. The amplitude is small but the anomaly

appears to be well defined and its position fits with the

northe~stward dip of the conductive and polarizable lode.

The S.P. anomaly is perhaps due to a sulfide mineralization

electrically continuous but some manganese oxides also give

rise to S.P. anomalies. The first possibility appears more

likely because the amplitude of I.P.anomaly Al is maximum

on 16W and is not due to the gossan.

There is no other significant S.P. anomaly within the surveyed

area.

3-5. Conclusions and Recommendations

Eight I.P. anomalies were detected, they fit in three

different categories.
,
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seem to be related to anl

A2, AS, A6.

(1). I.P. anomalies associated with conductive axes:

apparent resistivity feature :

11.

AI, A4, small part of A2. Al is also associated with a S.P.

anomaly on profile l6W.

'~e conductive axes have a larger extension than the I.P.

axes. This fact could be explained as follows: lower

resistivities are due to both sulfides and clar minerals

located in a stratum or shear zone although the extension

of the sulfide mineralizations is smaller than the extension

of the clayey shear zones or strata.

A3, A7, AB.

(2). I.P. anomalies associated with resistant axes or zones

We would recommend to start drilling anomaly Al (2 holes)

and anomaly A2 (1 hole).

Two anomalies, Al and A2, inside the surveyed area are more

than 2,000 feet long.

These inomalies are probably due to disseminated SUlfides,

perhaps pyrite, in sandstone.
/ .~".'(-./ ~~~/:-~. ... ..-:< '. :'<', ~p

~1 /'.) ",' /"

(3). I.P. anomalies which do not
I
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:
of Length! /dWl:n ly Profile Position Dip

I rig

Al 16W 600 feet from 45 0 SW 450 feet
base line

Al 8W 350 feet from 450 SW 300 feet
base line

A2 48W 650 feet from 450 SW 450 feet
base line

.,
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4.2 Diamond Drilling Results

Drilling of D.D.H. Oliver's Hill flo. 1 (refer Map 4) commenced .

on June 25th, 1971.

•

092084It •.-

......-

1ntrodiJcti on

11 total of 8 I.P. anomalies were outlined; of which anomaly

A1 (refer Map 3) .was considered to represent a favourable

drilling target. Anomaly A1 coincided with an ironstone Itgossan"

outcrop and anS.P.an·omaly was recorded ·.Oll line 16H. Two

diamond drill holeswerc recommended by Compagnie Generale de

Geopbysique to test·ills.anomaly.

occurred from 470 - '540 ft., at which depth the hole was completed.

Work conducted in this area 'by Ht. Lyell has b,ecn adequately

detailed in the AnrlUat,Report for ;.1969-70. It: zummary this

work consisted of geol.ogical mapping, soil sampling,

magnetometr,y and a detailed gradient array I. F. coverage.

Coolol1icllJ ,mapping by 'the Department of,Jl;j.nes :during ~larch,

1969 revealen outcrops of ironstone ·'gosS;a."l",.K"tending for

approximately one mile on the northern sl~pes ,of Oliver's Hill

(refer Map 3). Subsequent geochemical soil S&~pling showed a
;-. ,

brO!J.d zone of' anomalous .lead concentratio\1swi-t.h associated

weak copper and zinc 'anomalies•. The results' oj' these

investigations are detailed by Baker (1971).

The hole was collared onli.ne'BW/360S in soil containing blocky

. "gossan" boulders to a depth of 59 ft. From 59 - 112 ft. the

hole interse.cted massive ironstone "gossan" an9. passed into

raghly weathered Moina Sandstone with strong iron oxide

staining from 112 -166 ft. Typical facies of the Moina

Sandstone were intersected f'rom 166 - 470 ft. ~nd contained only

very minor traces of disseminated. pyrite. J\01~'1:J. Conglomerate

OLIVER'S HII,LJ'::l"':!.
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No economic mineralisation was intersected in this hole. It

is apparent that the ho1e'wa~ collared top c10so (seo section)

to the I.P. axis to give' an optimum inter~ection. This was

due to an error in co-ordinates quoted by C.G.G. Nevertheless,

the results obtained suggest a shallow "gossan" and indicate

the general geological structure.

D.D.H. 01ivor's Hill No.2 was collared On line 16~1/600s on
";,

July 26th, 1971. The hole passed through"typica1 Xoina

Sandstone from 0 - 442 ft. with a narrbw intrusion (?) of

quartz-feldspar porphyry from 79 - 101 ft,. From 442 - 561 ft.

the hole intersected typical red, haematitic facies of tho

Roland ,Conglomerate, passing into massive dark green, chloritised

quartz-feldspar porphyry from 561 - 800 ft.

Mineralisation was present as rare finely disseminated' specks

of pyrite in the Moina Sandstone and as very minor traces of

pyrite and galena in the porphyry. No evidence of economically'

significant mineralisation was observed.

4.3 Interpretation and Recommendations

The results of the drilling program significantly downgrade the

potential of the Oliver's Hill area.

Although D.D.H. Oliver's Hill, No.1 did not provide a particUlarly
.' -,,- -. :.,-- -. '. -".;.

good test of anomaly A1 on line 8',1, the IIgossan" appears to

extend to a depth of about 100 ft. ,beneath the surface.

D.D.H. Oliver's Hill No.2 provided an effective test both of

anomaly Al and also of the depth extensions of the extensive

"gossan" outcropping on line 16W.
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The source of the I.P.--Aiiom...'l1yort line 161-1 is apparently
•unrelated to sulphide mineralisation; howev.er the anot:Ja.ly

may refloct the presenoe of' a. thin intrusive sheet (7) of

quartz porphyry within the Moina Sandsto~e. This sheet (7) of

porphyry is present as a naz:row intersectipn in D.D.H. Oliver's

Hill No.2 and outcrops sporadically betw~en lines &I and 16H.

It is variably weathered to a yellow elayey matrix and hence

could possibly give rise to both an I.P an,.d S.P. response.

, ,

D.D.H. Oliver's Hill No.2 passed beneath an.extensive surface

outorop of ironstone t1gossantl at a vertical depth of 500 - 600

ft. without intersecting any trace of economic sulphide

mineralisation.

The following conclusionl;l may be drawn:

(i) I.P. anomaly A1 is unrelated to sulphide mineralil;lation.

(ii) . The "goSl;lSntl outcrops have no demonstrated depth

extension. In particular, on line 16W, no signi.ficant

depth extension o.f the surface "gossantl is present.

It is considered that the qliver's Hill ironstone t1gossantl

outcrops may represent Cretaceous sur.face erosional deposits

which were buried by Tertiary basalt and have subl;lequently

. been Te-exposed. A I;lource .for the high lead contents o.f the

"gossan" material may have been a galena deposit similar to

that developed in the Round Hill l'd.ne area. A similar view

to the above hypothesiB is suggested by Baker (1971, p.166).

It is the wi-iter' B op:mJ.on that the potential for dil;lcovery

of a I;lizeable economic mineral deposit in the Oliver's Hill

area is limited. It appears unlikely that any pol;lsible

mineralisation would represent a target of suf.ficient interest

to this Company.

No further drilling was recommended in the Oliver's Hill area

and accordingly the area was relinqui5he~ as part of a general

reduction of E.L. 13/65 on November 12th, 1971.

SHEPHERD AND Ifu'RPHY "IT?,'E - T! TREE CREEK SKARII ZONE

In the 1970-71 Annual Report on the Moina Area, I-'.cKibben (1971 p • .35)

outlined a pro~am o.f diamond drilling to test an area adjacent to

I
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'APPENDIX 2

TIN SPUR GEOLOGY 092093

type.
(5) Sandstone - tubicular, this is the dominant rock

Sandstones in the southern part of grid underlying the
gossans are soft with iron staining.

(3) Quartz grit, composed of sub rounded quartz grains,
probably derived from Cambrian tuffs or granite.

•
R. Poltock, Nov. 1979.

Quartzites pale cream to pink.

Dark maroon fine conglomerate, this composed
matrix with scattered ,fragments of quartz and red -

(1)

(2)
primarily of
quartzite.

Ordovician
Conglomerates composed of quartzite pebbles and cobbles

unconformably overlie the sheared Cambrian rocks. This unit
which is about lG~15m thick forms a scarp along the eastern
flank of Tin Spur. In places it has been recrystallizedjpebble
boundaries fusing with the matrix.

Sandstone appears to conformably overlie the conglomerate,
this unit also recrystallized in most places to a quartzite.
It is generallY,well bedded but this is difficult to recognise
due to jointing. Within the sandstone several characteristic
horizons occur, these could be used to determine more detailed
structure.

From the base these are:

(4) Sandstones with occassional siltstone beds, the
latter highly cleaved •

Cambrian
One rock type predominates, this is probably a tuff,

composed of quartz crystals set in a mauve to pale yellow
groundmass. Originally the rock may have been altered but
lathe like crystal shapes can still be recognised.

This rock could be similar to the quartz hornblende
porphyries in the Iris Mine area.

STRATIGRAPHY

Tertiary
Greybilly conglomerates and grit unconformably overlie

the above sandstones, two types occur having a siliceous or
furuginous cement.

The latter/most commonrforming gossanous, broken outcrops
in the south of the grid, appears to underlie the basalts.

Siliceous greybilly usually occurs as large blocks
probably close to in situ. It differs from the Ordovician
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Basalt
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(1) Falls Mine Fig. 1. Here highly altered Cambrian
rocks occur in a fault zone.

(2) Quartz veins in sandstone, two main types occur both
carrying anomalous tin and in some cases gold~(a) apparently

Two

have been folded,
o

between 100-120 M.
The Cambrian-Ordovician rocks

faulted and jointed, most trends fall
major features are readily apparent.

STRUCTURE

1. Tin Spur Fault. This is exposed in the Falls
Mine Fig. 1 and the Lorinna Road at l60W 25N. The fault
trends at 110

0
roughly paralleling Tin Spur Creek which it

probably cuts where s~ndstone outcrop ceases and basalt begins.
Sandstone in the NE is down thrown against Cambrian

rocks in the SW, the latter being cleaved and parallel to the
fault trends.

2. Syncline in conglomerate and sandstones which
unconformably overly Cambrian tuffs on the E slope of Tin
Spur but on western side the contact may be a thrust fault.

Between lines 0-400S the main syncline trend is
SSE with minor NE-SW crossfolding which is probably terminated
by a fault parallel to the 400S line.

Further south of line 400 the syncline has a SE
trend with a southerly plunge, in section Fig. 2 this fold
is asymmetrical suggesting the presence of a major fracture
with a SE trend occuring between 350-400W on 500Sline. This
fracture if it exists could be relevant to mineralization.

In the SW corner of the grid an anticline ­
syncline occur with a more easterly trend, these disappear
beneath the Tertiary rocks.

Within these major folds smaller ones exist with
wave lengths of less than 4m, these may exist in zones of
greater deformation e.g. fold outcropping 750S 470W.

Structure and Mineralization
All mineralization seen occurs in zones of faulting,

and jointing in the cambrian tuffs and Ordovician sandstones.
Two main types of mineralization occur.

conglomerate, sorting is poor, blocks angular and of sand­
stone not quartzite. An unconformity is exposed at 960S
450W where it overlies sandstone.

This doesn't outcrop but occurs as loose massive
blocks in a brown soil, greatest area covered on lines
1300-l400S, 750-500W. Remnants of flows also occur in Tin
Spur Creek south of line 500S. This indicates that the pre

. basaltic topography in the Tin Spur - Tin Spur Creek area
was similar to the present.

~~
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barren white quartz in tension gash and joints e.g. 850-9005.
400-450W.
(b) quartz pyrite cassiterite veins occuring on joint faces,
these weather to a gossanous material. The joints trend 30S

o

and dip SSO to west, most intensive workings occur at 600­
7005, SOO-SSON. Here an adit, the lowest working is partly
in brecciated pyrite conglomerate, Cambrian rocks would occur
less than 20m below here.

,
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I would be pleased to discuss this problem at greater length if you require
further information.

Enclosed are the assays for the 93 rock samples delivered to our laboratory
on the 21st December 1979. After extensive investigation it appears that the
distribution of Sn in the sample is very erratic and hence samVling is a major
problem. After r:ttliminary crushing, the sample was split and "2 kg of sample was
pulverised to -13 and an analytical split was then taken. It appears that to
obtain more consistency in the Sn values between different spli~]. it would be
necessary to pulverise the entire sample (sometimes 4 kg) to -8Yr~efore taking the
analytical split. This procedure is very time consuming and costly. Good duplication
was obtained however for Ag, Au and W.
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305 SOUTH ROAD
MILE END SOUTH
STH. AUST. 5031

TEL..: (DB) 43 5722

TELEX, AA 89323

Harry ishman
Managing Director'

Yours sincerely,

APPENDIX 4
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COM 790045

Con. No. 557802
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OUR REF.:
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Dear Paul,

Mr P. Askins
Commonwealth Aluminium
P.O. Box 691
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f. 092105

I
COMLABS Pty Ltd

COMP~RI.ED ANALYTI~ LA.Ol'IATORI~S ANALYTICAL REPORT

.JOB COM 790045

I Resluts in ppm

Sample Sn W Au !E.
I RD/T/TS 1 145 20 <0.05 5

2 95 15 <0.05 1

I 3 1300 15 0.1 13

4 6000 30 1.9 22

I 5 1.15% 50 1.1 46
6 650 35 0.1 II

I
7 770 40 0.25 13

8 2000 20 0.15 18

9 270 10 0.05 5

I 10 4600 40 0.45 30

II 2900 40 1.0 90

I 12 1300 25 0.45 7

13 190 25 0.05 1

I 14 760 20 0.1 II

15 990 20 0.1 3

I
16 200 25 <0.05 6

17 320 30 <0.05 12

18 360 25 0.05 4

I 19 430 20 0.1 5
20-21 200 10 0.15 2

I 21-22 130 10 <0.05 2

22-23 90 10 <0.05 2

I 23-24 55 <10 <0.05 1

24-25 65 10 <0.05 <1

I
25-26 170 <10 <0.05 <1

26-27 185 10 <0.05 <1

27-28 190 10 <0.05 <1

I 28-29 60 <10 <0.05 <1

29-30 60 <10 <0.05 <1

I
I ... /2

I
I
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COMLABS Pty Ltd -2-

•

I CON~UTEfll.ED AHA1.YTICAl- LA_ORATORIEII

ANALYTICAL REPORT

I TOB COM 790045
Results in ppm

I Sample Sn !! Au !JI.

I RD/T/TS 30-31 210 10 <0.05 <1
31-32 85 <10 <0.05 , <1

I
32-33 46 <10 <0.05 <1

33-34 48 <10 <0.05 <1

34-35 70 15 <0.05 <1

I 35-36 42 <10 <0.05 <1

36-37 65 <10 <0.05 <1

I 38 240 25 <0.05 7
39 640 35 0.15 26

I 40 4550 25 <0.05 <1

41 1.27% 35 <0.05 19

I
42 5450 30 <0.05 2

43 2950 35 0.05 16

44 1.35% 90 0.15 10

I 45 7150 75 0.1 7
46 3900 50 0.15 19

I 47 6750 55 0.25 2
48 280 <10 <0.05 2

I 3A 180 20 <0.05 2

4A 250 10 0.15 3

I
SA 420 15 <0.05 2
6A 230 15 '\:0.05 2
7A 410 25 <0.05 2

I 8A 630 25 <0.05 4
9A 300 30 0.05 3

I lOA 610 15 0.1 8
llA 1800 20 0.05 1

I RD/T/TS 12A 2800 60 0.4 7

I
••• /3

I
I



~

I ":~ 09~~107

I
COMLABS Pty Ltd -3-

COMI"UTI:II:ISED ANALYTICAL LAIIIOUTORI.ll

ANALYTICAL REPORT

I JOB COM 790045
Results :in ppm

I Sample Sn !i Au &.
RD/T/TS 13A 4200 60 0.2 24

I 14A 470 20 0.2 15

15A 230 25 0.05
,

4

I 16A 350 15 0.1 3
17A 680 25 0.05 4

I 40A 930 20 <0.05 5
4lA 550 20 <0.05 4

I
42A 610 40 <0.05 2

43A 830 20 <0.05 8

44A 970 20 <0.05 6

I 45A 1950 25 <0.05 6

46A 1000 20 <0.05 3

I 3B 2100 40 0.2 1

4B 700 20 0.15 8

I 5B 890 25 0.15 8

6B 450 20 0.1 8

ZB 260 15 0.15 <1

I 8B 480 35 0.25 1

9B 350 25 0.1 <1

I lOB 410 15 0.1 <1

liB 210 10 0.2 <1

I 12B 2050 20 15 6

13B 510 20 1.4 5

I lSB 2500 25 0.8 1

16B 520 20 0.3 2

I
lZB 2500 85 0.25 2

40B 930 50 0.1 8

RD/T/TS 4lB 510 55 0.3 3

I
I •.• /4

I
I



Method of Analysis :

092108

-4-

ANALYTICAL REPORT

.JOB COM 790045
Results in ppm

Sn W Au !J!.
380 <10 <0.05 2

370 10 <0.05
,

7

4450 20 <0.05 1

800 20 <0.05 <1

150 25 <0.05 1

4800 55 <0.05 37
3400 35 <0.05 7
380 15 <0.05 <1

(\­

I">:~
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COMLABS Pty Ltd
COWPUTEIllIIi£D ANALYTICAl. LAaOI'tATORI••

Sample

RD/T/TS 42B

438

44B

458
46B

698S/504W

698s/50SW
PA/T/TS 15

Sn, W
Ag
Au

: XRF 1/2
: AAS 3
: AAS 5



~I

2

2

2

•
28

2

3

h

3

3

-.... --
3

'-'- ' " "! '__ _~ '....,....,.j_ - .__ _1-
I'I~-,

, ,

09~~109



,

-~<

,<

J9O,< -os.

<

< ,

'0<0·05 <, ,

2.,<0-05,<1

.-: '05,<1

Scm

092J10



. ±

-,.,
N

092111

5cm
1-' ' -



t>-\-\­

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

APPENDIX 5

LOGS AND ANALYSES OF TRENCHES

TIN SPUR

09~~112



.,'\-~ 09~~113

I
I TRt=.NCH 1. LOG AND ~ N~'-'/SE.'5>

-rr..... -G-""'1'I-,'e:.

I CO"",,,,,,~n t s Loj Sn HU Ii~
c..oM,-h~5

"-Rot' ...."'", "'''5
I a

~d"-+I~cA"( so~t ~~
0·5 I~O <0·05 <I· .- 1·0 130 <0·05 <\

W"'\t~ .,.,H·y 1·5 350 <0·05 <\

I · .
sG\._~~t-Onc,.. , - 2.·0 490 0·05 <\

-' 2'5 2,0 0'\0 <I

~
a·o Bo 0·05 <\

I 's~: !I'S 2,0 0·05 <\
c,\e.....~e..~~ 'j:..0 ·0 250 0·05 <Ifa.. ,,,.11.•..1 "~ ~~. ·5 2.?0 0·05 <\

5·0 1,5 o·os <I

I 5·5 GO 0·05 <I
~ ...(,;(".. ·0 120 0'15 "'I

~~:>+o..e.. G'S 165 0·25 <\

I
·0 500 o·as <I

,·5 220 o·w <I
i·O 2.?0 0·\5 <\
g·5 65 0·10 <I

I 9·0 15 0·15 <I

, '. 9·5 ---. 34 0·\0 <I
10,0 240 0·05 <\

I
.. 10·5 5~ ... 'f..... liS 0·10 <I

11·0 +0 500~ 4SOW 3'8 0·10 <\
\1·5 2.G 0·05 <\

soH.... · 1'2.·0 24 0·05 <I

I ""o,-e. h, ...ble.- 1'2.·5 '2.8 0·05 -<'1
S........d..,.~ne.. l?l·a 42 0·10 <\

. 1'3·5 500 0·10 <I

I
. 1.0\·0 210 o· Ie. <\

'4·5 15 0·10 <\
15·0 210 0·10 <I

·. 15·5 3'il o-as <\

I 1"0 3.0 0·05 <I
1"·5 44 0-\0 <I
n·o 15 0·25 <\· . n·s ,0 0·10 <I

I • 19'0 15 0·05 <I

· - IS·5 3%0 0·05 <\
S;lry :;0._0\.:>\0""'- I~·(\ Goo 0·0;; <I

I .." th 1/ "'"1 '\~e.. -.
,~·s 300 <0·05 <I

~ro...\..... .e.,," 'M ,c.a- 0", 20-0 3so 0·05 - <\

c.1C!AoJ'''-,se. °10 .... 20·5 550 <.0·05 <.1
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PETROGRAPHIC REPORTS
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YOUR REFERENCE: PA/T/TS

SUBMITTED BY: P. Askins

•

231 Magill ROEd
~.~<Jl·lands, $ ....... 5069
It:lephonc 42 SGS9

14th January, 1980

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

DATE RECEIVED: 24th December, 1979

092118

REPORT CMS 79/12/47

WORK REQUESTED: Petrology

SAMPLE NOS.: PA/T/TS 16, 17, 18

Mr. P. Askins
Geologist
Coma 1co Ltd.
Exploration Department
P.O. Box 691
DEVONPORT / TAS. 7310

Copy to:
Mr. A.H. Bartlett
Exploration Manager
Coma 1co Ltd.
G.P.O. Box 2773Y
MELBOURNE / VIC. 3001

Central Mineralogical Services
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REPORT eMS 79/12/47

092119

This is a brecciated and very weakly metasomatised orthoquartzite; it may well be
correlatable with 16, but both rocks are rather featureless.

(1. S. 30558)

(T. S. 30557)

(T. S. 30559)

PAIT/TS 16

PAIT/TS 17

The rock consists of small subangular to subrounded quartz grains, averaging
0.10 mm in size, closely-packed and cemented by quartz overgrowths. Detrital
heavy mineral grains are relatively conspicuous and include zoned tourmaline,
zircon, leucoxene and possible occasional 1cassiterite grains; the evidence is
meagre and would need verification by assay.

This is a metasomatised orthoquartzite, i.e. a quartzose sediment which was
fractured and partly replaced by topaz.

The rock Is a mature, well-sorted/sized sediment containing few, if any,
detrital heavy minerals (though these may occur elsewhere), and hydrothermal
alteration is. absent.

Three samples were received for section preparation and brief petrological
description, with emphasis on any tin minerals present; no assays were given.

this is a well-indurated orthoquartzite, possibly Incipiently metamorphosed;
it is bland and featureless, and contains no tin minerals (at least in the
section examined).

The framework consists of closely-packed, rounded quartz and occasional chert
grains, averaging 0.5 mm In size; their long axes show bedding-orientation,
and there is a suspicion of grading. The grains are well-cemented by quartz
overgrowths in optical continuity, and limited recrystallization has taken place.
Both grains and cement show strain-extinction. No other minerals are present.

The rock is fairly extensively fractured, providing access for replacive topaz
which forms branching veins of poorly-defined, granular crystals and inter­
stitial patches replacing quartz cement. The topaz veins/zones contain goethite
and small cavities after pyrite crystals. There is no evidence of Introduced
cassiterite, even though the situation would seem to be favourable. A whitish;
opaque, ultrafine leucoxene-l ike substance is also present with thetopaz Bnd
could be a form of Sn02 ; electron-probe micro-analysis is probably needed to
check this; and would only be justified if an assay showed significant Sn.

PA/T/TS 18

The framework cons i s ts of ori gi na IIy rounded andsubrounded quartz grains (and
occasional chert), averaging 0.2-0.3 mm in size with scattered coarser grains,
cemented by quartz overgrowths. There are occasional lenses of fine silty quartz.
Detrital heavy minerals are very scarce.
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The whole ~ock is seve~ly stressed and is b~ecciated in places, with cavities
pa~tly lined with hematite and goethite. Ult~afine 7topaz has pe~vaded the
~ock, occu~~ing as minute « 20 p) g~anula~ c~stals in st~eaks and spo~adic

patches ~eplacing qua~tz cement on a fine scale. No tin mine~als we~ identified.
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eMS 19/12/47

H.W. Fande~, M. Sc.
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REPORT CMS 80/3/4

I.

092121

24th March. 1980

23\ Mag;1I Road
Mavland.. S.A. 5069
Telephone 42 5659

~.

PA/T/TS Trench 2

6th March. 1980

PA/T/TS - 19. 20, 21. 22

P. Askins

Petrology

H.W. Fander, M. Sc.

DATE RECE I VED:

YOUR REFERENCE;

SAMP LE NOS.;

SUBMITTED BY:

WORK REQUESTE D:

Central Mineralogical Services

Copy to:
Mr. P.W. Stainton
Senior Geologist - Exploration
Comalco Ltd.
G.P.O. Box 2773Y .
MELBOURNE / VIC. 3001

Mr. P. Askins
Geologist
Comalco Ltd.
Exploration Department
P.O. Box 691
DEVONPORT / TAS. 7310
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I "Y .;ENTRAL MINERALOGICAL SERVICES PTY. LTD.

092122
Date __24_t_h_M_a_r_c_h.:...._1_9_8_0 _

IDENTIFICATION'
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

H.W. Fander, .M. Sc.

b~ Microscopic:
This is a sheared, si li.ciHed metaquartzite; it is weakly minerali.sed. containing

very fine-grained cassiterIte.

Sheared Metaquartzite

with Cassiterite

PA/T/TS 19

SECTION No. 31070

Cassiterite occurs as small, dark brown grains and subhedral crystals, ranging from 10 II

to 30 II in size and embedded in quartz-topaz. A white- to cream-coloured opaque mineral

resembling leucoxene is also widespread interstitially, and may well be ultrafine­

cassiterite. The .relatively poor. fine-grained development of the cassiterite suggests

low-energy .conditions of formation.

The original rock may have been an impure sandstone. perhaps feldspathic or calcareous.

in which less stab-Ie minerals were leached, causing the porosity. Relict detrital,

subrounded quartz grains have been preserved, but much of the quartz is recrystallized

or replaced by later quartz and/or topaz. Thus, the rock now consists of relict

detrital quartz with interstitial fine quartz and generally poorly defined topaz patches

The detrital quartz shows marked strain-extinction, and it is inferred that the rock

was sheared prior to the introduction of the metasomatic-pneumatolytic minerals.

DESCRIPTION

Job No~~~S. 80/3/4__.__oale Received:__6~•.:...3_._19_8_0 _

Reference PA/T/TS Trench 2

Sample No~ PA/T/TS 19

Nature of Sample: _.:...H.:...an=d.-'-S'-pe_c.:...i.:...me.:....:...n _

a~ Hand Specimen:
Pale. porous. quartzose rock.
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l"'r .;ENTRAL MINERALOGICAL SERVICES PTY. LTD.

092123
Date __2_4_t_h_l1_a_rc_h_'c--1_9_8_O__

".W. Fander, M. Sc.

a. Hand. Specimen:
White, fine-grained, quartzose rock, with cavities after pyrite cubes.

b. Microscopic:
This is a fine-grained metaquartzite, quartz-veined and weakly mineralised.

The mineralisation is very simi lar in style and mineral assemblage to that in PAlTITS 19;

the colour of the cassiterite is regarded as a good correlation factor.

PA/TlTs 20

IDENTIFICATION'

Mineralised

I1etaquartzite

SECTION No. 31071

The rock is cut by veins of columnar quartz, apparently formed by replacement of the

exIsting rock; These veins contain patches of topaz and small, dark cassiterite

crystals. These range in size from 5 II to 150 ll, with clusters up to 250 ll. Crosscutting

fractures (i .e. cutting the veins) are also present; topaz and cassiterite crystals

occur along these fractures, and the cassiterite Is very dark reddish-brOl'lfl, 5 II to

150 II in size and of granular shape.

Clastic textures are sti.l1 recognisable, and the original rock was a fine-grained

orthoquartzite with an average 'grainsize of 0.1 mm; it probably contained minor

interstitial clays, which were converted to fine, poorly defined topaz. There are

scattered, euhedral cavities after complex pyrite crystals, possibly syngenetic­

diagenetic in origin.

DESCRIPTION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

CMS 80/3/4 6.3.1980
Job No..._. Date Received: _

Reference PA/TITS Tren ch 2

Sample No.__PA_I_T_I_T_S_2_0 _

Nature of Sample:__"_a_n_d_S,-pe_c_ime_n _
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~'1' .;ENTRAL MINERALOGICAL SERVICES PTY.LTD.

092124
Date _2_4_t_h_M_a_r_ch_.:...._1_9_8_0 _

H.W. Fander. M. Sc.

a. Hand Specimen:
BrONn. fine-grained. quartzose and limonitic rock. friabl~ in parts.

A heavy-liquid separation was carried out on material crushed to -36 mesh; the sink

fraction consisted dominantly of limonite and limonite/quartz composites. with

tourmaline. traces of cassiterite. detrital zircon. and iron-stained quartz. The

polished section of this fraction revealed no gold; minor traces of fine pyrite were

detected.

The original rock was an even-grained orthoquartzite; clastic textures are still

recognisable. It consisted dominantly of small. subrounded quartz grains. interstitial

clays. and detrital heavy minerals. Small. pale green. prismatic tourmaline crystals

have formed. replacing quartz. Fi lms and Plltches of limonite are abundant. and there

are scattered small « 50 p) whitish opaque patches with a leucoxene-llke appearance;

these actually consist of minute grains.

IDENTIFICATION.

PA/T/TS 21

limon I tl sed

Quartzite

31072SECTION No.DESCRIPTION

b. Microscopic:
Th Is rock may be termed a 11 mon it I c quartzi te for conven ience; the 1i mon I te

unfortunately obscures details of importance In Interpretation; only minor traces of

cassiterite were actually recognised. though there arewltlte. leucoxene--llke patches

wit I ch may be cass i te rl te. as the assay wou.l d suggest. The presence of t races of

Introduced tourmaline throughout Is consistent with the possibility of cassiterite being

present.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. eMS 80/3/4 Date Received:__6.:....~3.O-• .:...19::...8:...:0 _

Reference PA/T/TS .Trenche.-=2e.- _

Sample No.----!...AI.-".....:T,,/...:T.:::S.:...2=-:-.1 _

Nature of Sample: Hand Specimen
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I "Yq;~ENTRAL MINERALOGICAL SERVICES PTY. LTD.

092125
Dale 24th March, 1980

H.W. Fander, H. Sc.

b. Microscopic:

This is a sheared, brecciated orthoquartzite which is very weakly metasomatised,

containing traces of poorly defined topaz with associated minor traces of ultrafine

?cassiterite.

The rock consists of fai rly poorly sized, subangular to subrounded quartz grains,

showing crude sorting into coarser and finer layers, with interstitial clays which are

mostly subtly altered to (i.e. replaced by) fine topaz. Detritally rounded heavy

mineral grains are scattered through the rock.

Fine fracturing has occurred throughout along grain-boundaries; in addition, there are

more pronounced fractures, with accompanying small-scale brecciation, filled with topaz.

Fine needles of opaque rutile and occasional aggregates of ultrafine ?cassiterite are

embedded in the topaz.

IDENTIFICATION.

PA/T/TS 22

Brecci ated

Orthoquartzi te

SECTION No. 31073

Portion of the rock was crushed to -36 mesh BSS, and a 50 g fraction was separated In

TBE (SG = 2.95). The sink fraction consistedof topaz, detrital zircon, tourmaline,

oxidised pyrite, and conspicuous rutile. A polished section was prepared of this fraction

this showed widespread, minute (mostly < 2 p) pyrite blebs in quartz, sometimes In

large numbers. However, no gold was detected.

a. Hand Specimen:
Pale, friable, quartzose rock.

DESCRIPTION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. eMS 80/3/4 __.__Date Received: 6_';.3-c-'1~9,---8_0__

Reference PAIT/TS Tren-=c::;h_2'-- _

Sample No._--.:-P..A/T.:.-/'-'T:.:;S:-::2.:::2. _

Nature of Sample: _-'H~a~n~d'--"S~p,...e,...c-"-ime=n"__ _
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APPENDIX 7

DIAMOND DRILLING BY MINES DEPARTMENT

LOGS AND ANALYSES
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DIAMOND DRILL LOGS AND ANALYSES

NOTES:

B. Abbreviations used:

crs very coarse grained 2 em +

1 2 cm

less than 1 rom

1 10 rom

grains not visible to naked
eye.

(al Grain sizes

f very fine grained

\
f fine grained

m medium grained

crs coarse grained

A. Bedding angles quoted are measured from the core axis

•••••
••
•
••
'.••••••••••



•

.... ""' .... .....,."n.:at-Pc: pt-r

Degrees of Chemical weathering:

092128

* Most of the fabric weathered.
* Iron oxide staining permeates

the fabric grain boundaries.
* Pieces the size of 5 cm diameter

core cannot be easily broken by
hand.

* Does not ring when struck with a
hammer.

* All of fabric weathered.
* Iron oxide staining permeates

the fabric grain boundaries.
* Weakened to the extent that

pieces ~he size of 5 cm diameter
core can be broken and crumbled
by hand.

* Gives a dull sound when struck
wi th a hammer.

* Does not disintegrate when soakel
in water

* Fabric not weathered.
* Joints not limonite stained (but

may be coated with other mineral­
including chlorite, calcite,
pyrite, quartz or clay.)

* Crumbles and disintegrates when
gently shaken in water.

* Fabric not weathered.
* No iron oxide staining in the

fabric.
* Joint faces are superficially

coated or stained with limonite.
(Possibly also stained with
manganese oxides).

* Some of the fabric weathered
(Much felspar weathered to clay/
sericite) •

* Fine grained rocks may have a
bleached appearance.

* Iron oxide staining not usually
throughout the fabric.

* Strength approaches that of fres1
rock.

* angs when struck with a hammer.

Completely weathered

Highly weathered

Moderately weathered

Slightly weathered

Fresh

CW

HW

MW

SW

Frst.Fresh with limonite
stained joints

Fr

No sulphide minerals such as pyrite are present in any rock
which is more weathered than slightly weathered. In a slightly
weathered rock most sulphides are usually converted to oxides,

(b)

~-
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[MULLING TAIlOET:_ Iron Pormation intersected rt, I,ye)) nnUI f~r possible sulphides n

REMAIU::S- nOnE' intersected.

I
I
I

GEOLOGICA.L lOG lo;;:r.ed IJy:- A,J. ;~OL})_j.:tT

DEPARTilm:i:T OF MINES - TAS}IAJ\'IA

DIAkl0N:J C~:LL CORE RECORD

FROI'I TO Il.tC~~~T. __ ~~\.. j ,ON I
-.,. ;.~~~~)D .... I ". DESCR.IPTION -Core • $111'1":4 I
.Q..._QO_~-U....1.5..i--21.-!Ruhb'e IItonr1 'i·e.::l+~wred fri",h1e B~Y'ldstC""D :

·2.,3...4... -6.-.A::.....-;LS..aJ--5.1..-.Qllartz; fe Felspar~"m!, "prJ weathered . '

6 __65__e_'!...0lL ....L..Q.5...1---1.1..-iPo1e grey Q" ad z if-. Yritb q" "'rtzi +e yej ni.ns-- -1
a.O~l.L.:£..~'---2.a..-;Pole sre,r .pebble q"edoZltp for first ~n tben !
.__ ';apprOXjmA1C.u-iIlLa1..t.e.rnat1ng bends red .a.nL-' :
_________I :.hr.o.w.n........ancL~-1L..pebbl ¥ q'18rt 'I j t· ,
11_~_1~ C~8.-'....lQ.(L'.ttJM red_l j gbt .grey q"ertz1 te ~

12_·..3.l..'ta.-li-i•.2.lL..1LPJ)1 e 8ro~ Quartzite :-'Dunl}L.l.e.a.ch.,Lmd. 1. ,
_________' .:f:.ci.abl.e....jn places ..st.u,osllimon1+.i.c---slainjns •

! ~ I
_________:_. :.l5m..--16m ,nd 16m ..3A..$m in 5be~-- ------i
1.~--=.2§_19..·_~2__,!-.jll:--9.L·Dark brollJLlllO.ttJ ed pebbly Quart,; t. '

19~M-2...4.,.~-'L _4....i6-'~"nark gre.Y---Fpbbly quaz-tz.tte eontor-ted near .__I
____ . :1anlt at 21.35ml .minal:.·q" .. rtz vei.n.ing.-M'Id !
2~.6.Q=26.45 0 ...35 i 10 ~~~t;:=t~n;:;;:bJ7;.!e 8T"¥ q,~Qd.~~e-====I'
26...AlL2!L.DO... ...lWlB...'--5.1- 0 '3m I ron-s.ta.i.ned~-t;.h'A O. 75rn....1r.Ql\llt.on2. _
; : I~~wLth_remn"nt small blOCks oI_.sa.ndst.Dne !
2!l-,.99_2~5.L"'p,,5.o...._...lLPcUe Srel' - whitish cla;y .. _.: n '

29__5L39.!_ZO__ JL....ll...J----2.!L.Sbatt·erecLand fregmented quert? end ...q.uaLl2ile... 1

_=======1CO"t'''''~( "v~·· I

,

I
I

I
I

I
I
I
I

.R.L:O~ SoITE:-__7M.3 In mE SUf.VEY ON MAP No.:_ 32 70 COR.£ 51::!('_ 1\ Q
BL\R.ING Of HOlE:- Alk ['Horo No.:- COMM[NCED:_

..2",3""4,,,0 =- ..'-:==.,.-_,!;19:-..!~74
INCl.IH,:,,'jION Of HOl(,_ ORlll:_ COMPLETED,_

~OO F 20C tl-z....J5.
C("-:l;"s.~ Of SIH._ DRILLEIl.:_" TlIXWO"T FINAL O(PTH,_______. •.....:.......:..~•.:.H~ _L7~7.tC!!."'.

I
I
I

HAP SHEET No. 45 DISTRICT aLI.,~R l-alL LOCA.TJON Of $ITE:-



63.68 - 69.14 Relatively unalteredr minor drUly quartz velnleta.

60.55 - 61.45 Dark qreen fine qrained altered sandstone with
fine qrained disseminated pyrite.

I .. ,

092130

P~$I:- 2

''''-'-,. ._~------

- -------,

•. ' 0·';"ol .... "

grey qUIrt" te
contorted It pnd

OH 1

GEOLOGICAL LOG

. t.· .

SimilAr to 60.55 - 61.45. Specko ol:.phA1erite
And leAched sphalerite. Trace qalaU ,in veinleta.

~
Only trAces of SUlphides (vid"'le)i~s very fine
variably weathered alonq join~••

Some alteration with a little dark sulphide. along
:fractures.

70.00 - 76.00

76.00 - 77.10

69.14 - 70.00

- •... ·1 .... ".. -0 ••••••••;.,- •

DDHOII 1

Further notes by P.W. Askins:

;----------------

up to 60.55 ·Contorted" is actually sedimentary slumping
and bioturbation. There are sandy worm burrows
in dark muddy material.

,__. : ~ OF HOLE.
1__-

I FIl,O:-l TO. RECOV£R,Y , SECTION I
~;~ -'&. ffi"""'"._~ ,-%,-, DESCIUPTION :--cor;-; Sample I
i:l~J.L1Q..' o,qOi 90 IOxidised .,ael Ji;!Op1t1c 'friable and broken '-:
I I· ':~_________,__·.IBUBllnl.!dUout"o>JOlleL _
~1.20 33.78' 2 .. 23:, 87 iStroDoly leached partlY oxlc1!sed quartzite

------ , : broken .md shattered in 'I)e.rt 3
~'l5.....62.....L..9.5.-~llrtegium Ire', Quartzite _ somD warm calts.and

I '-brecci~,~tiQn .- part Qxjdised last o,am-----,-----, ,
3.5....1lO-.~.lO.....92-1.....9B-1D"'rk gred' c;,'l"'r+zi+e brecciatpd .0(1 contortad _
: I :50 T,a.,.t jn Qxidlsed 7Qr'f 41 Sm to 41-9J1L_______ I
:_'__ I lo:dCised pinkish zone 43,85m to 44.5Om fS11Jt.____ I
,______ -1-----

1
zor:es 39.30 ~,r ~2. Kll. _ . -1

46..Jrr...4!L..2.0...Ci:::::iJ:r;;~Medj'lm rrey Quartzite part leeched and, ,.-
! 'oy1di sed

~5.5...t.OQ..;-L.3LL1.5_:hJ::Wr~".rtzjte leached end part.....:ox..id.ised -1
'-- • !__.AncL:s.t.r:on1 'I can tlU:...t.&d. and 1 j mOO j t e be nd..i.n% _a.rt&e.- __-I
'___ ~5"2WOO""·"_r _

, ,

g5ll....1lL,-3••~,_'....91L..,~rk frey Quartzjte
5.9....1O....'..1....Q5...I....82.-.iVery cont nrt·ed dark,
6.1-.4.5-;..2-.1O...L.93-'J)ark grey q" art z I te breCe j .ted tbrollgbout ----1
6.L.S.8...·_Q..I.l.3..J1UQ__ Irresular wedge Shaped contact

f 63.....6B:....iJ......D..-i.....6.l.-:Weathered and l •• c.h.e.d qtl!'l"t z " fA] spa c __ .
, I__ .R.QI.P.b.y......l-..t..a.n..t..a..ct 550 to long axi;::!

~ 'I.I.....:Q...:1.3..a.A2....i1iliL.. nerk ire)" qUArt'i te _ [''''eeei star in.....pari ..
,__- ,_-,- wilh..:I<o~rmllL~c..·IS·J:I....L- _

~

I '\-'(..

I
I
I
I
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I
I
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I
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On b~sclin. 222 metres N.~. from Nt. Lyell DDE No_2.

1'UX\1orth

DISTA/CT Oliver Hill, I LOCATION OF SITE:_

Dil.ILlER~_

; t\~,. SHUT Nr;I. 45

DEPARTMENT OF MINES - TASMANIA

DIAMOND DRILL CORE RECORD'
HOLt; Nco.:- 0:1:2-

CO·OftD$. Of SfTf:_

)
092131

-------,---:---------------------1
C"nli"upd ('lVH"

GEOLOGICAL LOG

i __L~! i' 'I llOJ all <O.!lL..- -1
I ~r---: \ : l if' II --:r--.---,---,---'.---;1
: -,.---,--,--,--,-,r--'----------

'I ·~O:-i TO _ "'ROVEd I
~C_ . .l;.. ='.0-.;, ...... m...:l %"- DeSCRlmONI0 c:' ? on ....a...aai--40.-! Same gJlArtz feJdsp"r parphyr!, n,hbJ e (e ?m)
___ - 1 !And Teat J eaQhed sano) stone

~~,~L.5..LJ7.>ll.rk ironstone With ropnant s?niGtQn~ 'n01:;;

I '"~ , I I~-b..a..OC.-L.A.O.--9.3--1 verI' l:reethered ean:jstoDe ~.ri th iTO" s .... o..,e
; : : I~.ns joint ,lanes.

;.-5...J:m.,--S.a.to........a..s5.!--21....-! Ver~" 'i:'eotbered and kao11nised fifm]fjton'" _

1 ! lsome iron deyeJOl)~::Il)nt....-eJong jO:U1+s 1""''''

i---'----!--, a.5m. - ,-- I
~ C:" .1...Q.....£Q.._O.•.BS)--21....-ISiimn<:."' deveJo.n:n.en.t of rn"'n:avif"" ....ou<i i:ro.::l__,-_,_.__

_________":--; stone -·lith rSC'>"Iont ssnj'itoD<> noia
1Q. .....r, .1.3...AQ .-t.....1.CL:--6a.-' Pa.sd ye nann-ani fermlfi dark rei bros:m_bJ nck
___ ! ~jron formation. ' _

~3..J"'O_~_f..6..~_aj.J-B.9--~Vl)gM mottled tan b'3C'" iron tor::'~'~~ -1
':? .6~ 2L65J&:.-2L: As above-friable In th s.!lica ;;roi:.!cn,~s,~. _
L~':". ~~ 27. 20

h

-2s..U'J.L: Lipon;i tic eanly sedim...!U1..:t§. -1
. .,
:21...2n.. ~Q.....:;.a .....n....s.s.:--1.6.-iIJr~JL.""I"----.--------_----------- _

1
-3Q..5fi.. ~5-t2.<__Ll_60.·_13_I:-TL:,'io- T"oO-onj,i:tt;ljcc -4,j"'-oo"""sj;tooJJn"e . -1
::>5..-12.. ib.ti'_Q.JQ.-~1 Aaolinisll.cLuJ..i"',,"'on!Lt"'p"', ._---1

I-------.-----;,---------------------------1
------- 1, ------------------- _

I C\;)~
"Y

1,1
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ASSAY DATA

! :'·l'~PlE. FRor1 TO, RECOVERY I' ASSAY ltE$.Ul.TS.
: l~();. ~ '"- .......... ; ~--~.-I--%-Il--Pb I Zn I Cu j Au ! A~~ ----sii.-- -";"03 - _., - -
i------,-,-'--"--,----.--~--------
'- ~:;$.... _:i6...M.3a...te~......ss..:I..2.>L.'.Q...2l.'...D...23.;_~-lC..-.JWU .-J2..ill _
'.~-j:_-1Q3WJ3.3)...A5-O....1.3.'_5.6_.J\..!L....L!!L.J..l..I......Q....Q.2·_,,_.3!l___,, ,, _
: _::u .~s.~5,.40-.Ji2..L.ll.6.:~~1JWa.!...Q..Q2.1_"_-.3A-j_"__" _
_:.il2 -"'..0.62 4l-6O...ll..4O.L..4L!I..Q...ll.'Lll..l.1Wl.l.1_"_·----:I.-'_,, " _' _
i " Ii I I I •------,--,--»--,--,--.----,-----_._-
' .._-------'--,--,,---,--;----:----'--'------

: '1 !: .=--=:--: :i '=I=:-\===~=--=-=
---'-1-1-'-'-'------ -. .-,'

d \ \ '

$;:cnON
-- Core.-~-Simple•DESCRIPTION

GEOLOGICAL LOG

---,

I.U:: OH2
. '..:::t 1"0 R~CO\lE1\'t

,- - .... <0- ..:.. --.-Tj--------,--, ----
..3U4 .ACL..62-2....Jifi'-6..L·....,L.. rr;a .... j ti c i mnston.... at fir'1t "''T?d "i¥J to br..a-,~ I
______ : block j ....oo -Panna-tjoD very 'V]lt'l'zy in pArt

L4D-.M·..L1-.6.O.·--'l....4O!..A..L_i Broun J'; nani t1 C 1 rODstone ,,811' J ea,.b""d
___ : ;_tJ;jQ",,,~,"':tt,,l1...J">ln,,,:ll. -J

-4.1-60.-45-24--2.-94'..3.8-! Pinkish 'l.uart z1 te part 'e~ched 440 445l::-----.---J
,..45....zA....49-.62......3-..4.3.L1B_:.-~Pale ~ qnertzite Je?ched in l"OCea....4.Dm. .__-J, , I'--- ,__....."'Dllld:L..411l8:ll"'- -I

:-49-.62...s.z-A..6~'-.4.a._.JI,iiDon
'

t
'

c Sandstone lrery leached 5' 70m tCL- .__-J
L__" I 1-:

5
>22mm..- ,__-l

!.5.2.......4A,...5!i-.8J. 3 1t..I...1OCL1 :brk greJr ,1J-lartZ1 te ) each 1 n part ) ."st 1m
: ' j"ari1.tI;ChtW.."'o:>.:ron:uc"""SlJt"'s'-_______________1
0-----,--, I - ---l
--:--'--j--,

I '-----"-,j;n-.-OE-'-"-0-1,"-'"-----'------------j

I ====1-- . I I __. __1
-,-.-r-I
---- I 11---------------i_-~l
==-!-~rl--- _
. . l I l,
---, , ,

i I

I ====1
I ----I• ' 1~ I

! I,--, ' I .
·------,-ii---------------~----1

-='-I'-! 11-----------,. , I~:- ---------------:----.-----,---r-, 1: -----:----__, 1-
• , 1 I

----'-'-'r-j'-------------------

-='-'-F" 1---------------
. ,

I

1--:

I

I

I

I

I
I

I

I

I

I
I
I
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I
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DEPARTillE~T OF MIKES - TAS~IAl\IA

DIAMOND DRILL CORE RECORD

______________. d eye' a~ment "fmDl-joj nt... _

[-_....,45--S-;;.5--0-::;5----7.2..-~~azed..- .. ~ ..·~s..to.ne__________________ -~
_u_;:i_-L..-60..J.....QO..-1J...4..-, Qt .....opZ development 0"<> ) iron; tic.-..i.!'o,.. oj "'j' . 1
--------------' re-.,..,nt :5;1'D"l"".1o:a.o.. ....or"'.... ------------ -- -~---__I
_L---::.o....:.!~..ce.._4_85__.BB_~ h)3Ck mou,,;,",njf"'rOll<:-. irOn F'o"''''··~Q., _

1.4...L1l.l5...25--l...1lQ.-1l5- P.,tcbJ' development o~ bloc', iron .fn=~~ _
__________' in )jrnonitj ..... .sani.s.:to...De _

1.5.-25- .1L94_;---1..-4.5---.B.1- i '1+ ....0"',; d AYo ) OT"~(?:nt ) i -'00; i; c..-i.I:on-:o to"''' .,~ "'1-, _

__________'__! re7'lpoot s"'o.4s+oj:)e pods _

l6. ...s:,;.. .1R..29- -L.OQ._.2A...- ..L.iJ:ul.ni ti c ; TO '?'3~'.::.L:h-up to £;0. 't...r"""" " ........
1------------ '30 n J"'to ne pode- _. . . --------,

•.122':_ 2Q-DQ.-O~5-~.LbDni.:fL.e.-:.SADd..s.t~ TI1hhl e -====~===
121l...!'--D.. 21. 6.5. -O....~_j5_:.E.i!llL.snnr) 9tO.n.e llj th SaM" ] j mODj l~ C -'i !:Q.:l. _

12.i_6.5_2~ _20.._0__25. __1..6--...L.imanj tic s'-"nds+opo ..J; +h .... 0·')''' ) j.,.,o..:c..:ii~ ~ ~ r .... '·

j
l= ~ ~= ,~-heavi.4-~="d _~_=-

Cont,nuN:! ('~e··-

S~C110""

C.:-c S:",~I.

to--__ ------1

C'ESCRIPTION
fr..O~ ,0 kt(.OV!::RY

':...I:l.- .... n:.- .... m;.- i %--.
--------------------
-O.......G...-..2.-05.--0......95.~'01"1...,.. .... 7 feJdspyr porphyry

~5. ---;i........£:......1-...1.,5--6.4-- Ve""y veathe ....""'..:: sap'] .... tone
.~?- --5_4.5.. -1-.OS--..5.6..-.:'o<".' th erod sopi ",tone port) y ..,J tor=> J

, '-li.m.c"'itjc s""pd"'top<:, j,.jtb some j .....on

I

I
I

I

I

I
I

I

On baceline 222 metres H.·,I. from ht. Lyell DDH llo.21
t-{O'..E No.:- ali 3 : MAP SHEET No. 45 DISTRICT Olivers Hill I LOCATION 0' SfTl:-

(O_0,~D: c,: ,:',

...,.,....L.-,o.,..,':_".TE:_:--.":'7.c8-4'-.-4~m=;c-~c;_;_"-,...,."_:Tf,,':_U,,.-V,,EY_,._O-N-M-AP-N_0_,-_:.3_2-,7_0_'_· __'! ~~k;'S;:'--I3~~:~-
r,Et.I'INC. or· HOLE ~ 210° AIR PHOTO No.:_ I COMMENClD:- 10/.~!75

G-;;"o----"O",-,,-L'-----F-2Q-C------.-.-.-:'-C-O-M-t-L-.£.T-[-P-~-;--l-o--/-S-;--,.-';--..-----

I
I

I
'I
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Further notes by P!-W. Askina: OH 3

Frat below about 47.

I
I
I

49.50 - 50.75

54.50 - 56.00

56.00 - 82.50

Scattered dis.em very fine grained sUlphides,
dark, weathered (i.e. a grey very fine grained
replacement in part).

Altered, with di.sem fine grained SUlphides.

Scattered thin zones with fine grained oxidising
disseminated pyrite.

I
I

! .; -~-- -;t I , j --j-.! . . ._- :
r--.--,--l----::--i--:--.--:~--·------I-=1=:=:=' :,=I=;=:===~== :l==,=:=:_jj-:=:==:====·=_i=I ' " , ,
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APPENDIX 8

DIAMOND DRILLING

BY

COMMONWEALTH ALUMINIUM CORPORATION LIMITED

LOGS AND ANALYSES

(See explanation beginning at start Appendix 7)
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PROJECT ANALYSES OF SPLIT CORE. ppm Oo\TEx indicates below limit of detection

ANAL.YTlCAL. L..A8
ANAL.YTICAL
METHOD •
DETECTION
LIMIT

I(

1&
.

~ f2
Sn (J.u ~9 Pb 2n

·

,
i

S· " 5·00 ,,--" ----- --- _.
6·00 \·00 Ie. "'c·os <.\ '0'0 14
1·00 I·oe <4 "'0'''.'' "'-I ,,"t<>n <>
'i!·00 \·00 12 '" 0,"" <.1 a",.., 2 ...

e· "" I, 0" .. <0·"" -<I """0 '"
10 1000 I· 0" "" <".".. <I ,,,"'" I:> " ..

11'00 I·CO 1(> <0'05 "'I ?.dn "
/2'00 1'00 c=. <o,n" <' :'.nn R

. I!!.·on 1·00 \-0 <005 <t \ :<r. '" . · .
. IA,nr, ',00 ?n "n c\~ ? """ I" ..

IS·
,<;,v, \,00 \2 ""00" Cl ?C<"'> 9 .

I"on \·nn ::r,~ "'0·0'.:; 3 A"" "
.

11 OC\ \·nn ,,<;5 0'05 4 .::"" "1\1·00 ,n" ..Ie. <!,\.,,< 1::r, .,~" /2

\~~O ',50 :''''' 0'\0 a 1100 30
~-

21,' \,'0 ., ,,.., "" ,,..,,, ""I ""'0 :<A

22·Q c· "'" 1n n .,,, " ':> '" <i
.. · .

2:>·" """ ".. ".,..,. ~, , "n, I:> .

e n ,r;<; , :>"" ~

,,'" " 1·"0 , ,,.., n, ,,.., ,
"Cl" .~

?S. :>.".~" 0, ~" A:<n '" n ,,..,,, .. AA 10 Ir
C·,; .4 ,,.., ,,- - o.r; L4. --

~_.~~

2,'1 .... I . '20 "" 0·\<; ::I 95 " ..
esp. \."" '

·50 ·n."" c,. , ",.r- 10
29·\ 0·00 2~<l ".',..,' S \'70 ~

00
<.c·

,0. .. ~- _.:~.'...~-- -_. _.
-_._._~ ..---r--- -' .• • .. _!..~ •..:--.:::-:- ....

._- ..... _.. ._-- ~ . " - ---



.1

I

~'r

. _!

;j

-

," .

. .j ..

, , ':' . , c.·;, ..

-

.:l.

-
... .

--

.c- .• ".c."
I. . .•..

---

. ,;- ;:,'-',
:;:'. I::'....- .~'.-'-

-

., '" .~ .. '
...:....: ._.

----- - - - --s" Au A9 Pb Z"
:'0... 30.5 ".~. "",,,,,- ""1'0'" . <I .- ah" ,,.t:!. _. ,. '. "

,- 3.5 1,00'''''' ..".n", . IA: Iltn· ',,,ci·.:T: ~,;;··T·· :.

T
•,

. 1

'.. :., ..,. : T
.. : ..... ;.. ' .....,....

" .. ";. I
' .. ,."m,",' I

. ;:1; , _~._

.
,,. ...:.:

.:::i

'1

. : '.. : ..... "

. ,

,.,. .. . .

i::~;:--'": ">< ,::i< ,.:' '~'>:.- T ~""T L-:- _.

....• j

.,

.,
··iT'·

- "'.,"'
,--~ ~- .-• - 1 •

,o=~'1~O~.. f\~ttl'~OOtt=~I.IAt:±"";'~llI.j""~"'::tlj<tl=bi"'"~'·;>~J'\-:i·t:11~'7l"l~l"l__'+_~"-;-1-:-:-;~h-b' -"''~'+~=tH:===I==2:Jr=L::==;=:=+====+==!=~==r'7,." ,."" ~'" ,",0:05 -7;:' 1""-0;":: elo"''''. . ... ,. :.:;.... .,.: "I:': ,',:" ", . .. ,., ' . ::1 . ! ..... !
. '1P.n I-on' "!V1. . '",;,,~ ::'::i:, ... 'i::f!:;(i": 1l<t1'l c" • , I

1S _=-7J.<7.,{t..:.n~t..J;'·~."..~".t_=-..:::"~l;j~<~n.~··"::<.t:::"~i~~n,,~n~: t?-'~04.cOl'l,"Qi'I._.-t--.....:..;+~'--+_-..:...._-=-'.4'L-F..=_=..=i.::::_=.,=-,=_qL-='''=''=''=''''+'''=='_=''_='=_:::__:='~=._=._=.=._=_=..====2,';



5cm
COMALCO LIMITED

DRILL HOLE LOCI

-------------------­
<,.'!>

(.

~20

' ..

..
.:
Ii:
C•..
Ii:

•!:•-..
>

D'ATI DRILUD I P-f'1l l't~

LaOnD IT', ? ~$~I...sS..
S~LI!-· \ : 2. so

.'.

I­o
2

J ..

.. "

.. '.: ,.~ • o.

CORE 81ZI. 0-52. Nq
S2.- 151''80 lOGl"

\'l.ot"oy~e<A' NO
sb\;t: NO

.. ,

. _.,:",:. . ~ .
<'>;11H>&cl ..
:ti.M$~\'~"cA. .
:.,"ji ,:' J :,i,., I , : I .,.: -'1''' _J.

:'.~ ~ '.. ::. .~.: !.::

LOCATION I

eo....... c.o ",evo,,",,1<N GIl.'~ c.o-OR.1>S,
100rol' 2..,5""

O"ltNTlTIO~.' .. -bo"-OIls"M
5 0..r \00,,",' &+•• at Icn_

.. ~W

a
IU
ri
:>
oJ!
<
III MW~

l-
.
.

0 .
% f~t ...I....~ ""I

! ~._ ..
i ,

... ,.. :T
I

'De" D 1.

. .

. .

Ifo.4c • -

HOLI II ••

s-

M. .

10-

2S'

20 .....-F=t--+--~_+_----__l

15'



rJ
fl1
<
l/

--

-

5cm
I"" "I

40"
-

40· -3tS

-40

boo

r4b

rso

f.s$'

. "(.0

10· (.,'1-

-6s'

-10
r-

...

--------
s....Ml/ n.4. I t-lol l"l~'c.a.\ -Iv'o; ...1..... ~$
J'nt-

;~ f- f
If>~c..~ ""","O ..."'CA~uS ! ,iJ.

~5W sah'·.~'" " ;,;;:.:;;, Ai 1of',b!~ +

£. v... ~o, ..... -\c.......~
sw uu- ....J.. ~.~iy·11~e..:.A ~ "'......tI.e."d. ...

~cA:l O~~.

off ~oJ~ .'

Frs4- wl,.'\-c. £-~

Frs!- ~to;

~-- .ute.<04 I

mt' 3"'1 r-~ 1:,1....1- ..~ .
Sw ,..
Fl\ot 3"r

SW (-...(
•

•

.

FlSl" '/!r'.,

~
o
Z

- - - - - - - - ..- - -
·.'" .. -

~10 · ·.
~MD

·. . T\I"'c:. $!>· ..
~- Mol.o> -:- :"""'" $ l1-T$T.

~'"
~up,(,rz-

)( FE'\..1>50 .-

1·... ... ,c foU"''1~'(

'fO' ·" .. SIL.:ry
· S~•·
~ .·

0

114'10 · ·LIS · 0 · 'TVl!>\(.uI.,\(·
0 · SAoI~S1l>tolE0

~Io · . ·S"a ··5"<0 ·.... ··.· ·
•· 0

SS'- •· 0

- S4-sc · 0

0 ·
· ·· · 0

'-0-
,

· '.- · o •

·..·
· ·· ··· ,

"S- o ·,
0

· •·· ·· ,

41·'!J :
10 .· ·

· ·, :

17..... ·., ·

~
· · ·



-

o

o

os

00

r~ rjm
<.

rJ

120

- -
5cm

- -
- ,-,

'foe SoJ -
-1

&0"- 90·

f4'

"",
..

..

-I

'llO·~Oo

. H

-11
\

~
go~

...11

'fS' I.,." ..

---------
:!ow' 0'"4":l&. AIk.~ I 1u.cJ-t

'"'w wb.<:,,1":( s.....,.,~~p....,
~b .. So#s-e.I . ,

!-,,"s.

F... Y'1
f'.-.ly\oo.t.cld...... Mu<J..

riOT +-.....b~c.o.J...,.,r
ct<......... tr

I-'lo.~

.,-...."....jI~
hor..tc.l

M- V"'l ~ lie', ~;~.t

~~~ ~~

fu.\'
"'S.u g!.-z.s - .f. -~ rr9°·~S. .
S-r
t....~ ..

s..::!._h...cl .
-

~w

Ff~t'
s~I, +""';eulc>.r

mr S'!hC,{,;;}-S
~ -""...1'1....... 6 I.uI ~""

\-
o
2

------
lS ·· AL-n:REp,·, ., · SlNo!>'1llNl· ·, ·· ··80- · ··· ···g)-Ill ·• r ••

· ·
g~ · 5",.jt)~ololl·•·· ,

· ·· ·10 ..zs · ·., ·· ·· ·.··.
q,,1C , ·.

~.; , ·· ·· · Q~~I'TE:
~•• I

'l'l{lC • ·· .
00- . · 51101])~'tl)IJe, •- • '.

····· ·as:- ·.· · •
. . · ···.

'0'1'" · .'
10 ·· N·'O : · ··.

·· SI'Wl>~ooJl· · ·.
·,~- ·· ·IIS4. · ·.

", ..
~A/tT'ZtTE ,·.

11-20 'f"\ ··... ··



-

....}

c

lit'

ISo

- - ---,- --- -- -- --- -- --
20- • I·

$~--«... I-
5cm .-1· Sil~r·.. I· ~

10........ -hobic.vlo.t',.. ·
· · wc.U ,,".A"~

· · ··
\'2.5- · • -

• bO· \1$"'" ..,
""'" · ·· '.
1m."" M •• jo q.MT:z.I'tE: ~l' .• I Si.he. ~uf 'SS"I

I'llo§o -'- su..-r.:n-o,J£ ~t ""
IIf'

0 ,
\?>o- ..

~V4'tTZ.l-« Lo...J'r f'A-"'~i ,..'· oK· ~t- ~""41'""M · wl...li. ~1\c.I.f",~ ,Si.. Jt_aAile '!>I'g.,- S>"
-, tI. nc.L.. ,,,..J\~· ·

\~S
M' : 'l'e,.f...ldi'
~: H.

~'YI·70 "".
@

. ~· .
· · ·. A,l.TU£,1> ~-e. $--.""...... ~ ..s.oolc.·. · 0 I:ts.t ""'.. \:o"."""~""'" t.:J..,

~ ~'k>- · SIWD:ncNE ..I1<10'1 · · . cl cI..'o~.::r. e. .

'" · 8 ,::>,..., I ... r .I;, I~g., o- r ,..
· Q~I1~ fy"l' 11",'?0 '-~ ...;~ en·. III lI\

11I0Io-' 1'\ <ll 'po-\I>I:o\y
~ I»

~
· II'" kk..... (,.....Au~ -~: ~~~;TZy\'f Soot- 1'''''''''''7 \.- \""'<4 ,· .

~V"'- ~....s·•••• I- M~ \.k.-.A-.k. r. oJ.,.· · ~ S· · 0 10;,. tl~!!o oJ; 2o~ ,.......· · 0so- 'Z.... · 't '2. 'f1~ .,.'·. ......
• · ~.

~. ·.
M· ~

SS'- • 1-1•••· · ~

1157·t t'\-.

~
EN1> 0 F ~\"E

fo-.. ~,
--.....,..



2/...

B. Assumptions

This just falls short of Comalco's acceptable investment
guidelines and shows that this is a viable target for exploration.

•

092178

P.W. ASKINS.
February, 1980.

200ppm Sn in soilis that of

107500m
2

=

prospective area

43 x 50 x 50m
2

E.L. 7/74 TIN SPUR

APPENDIX 9

INITIAL FINANCIAL FEASIBILITY ANALYSIS.

Assume

1. Size and Grade.

Area

grade say 0.3% Sn O.lppm Au

Also potential for extra 2 million tonnes of lppm Au.

Summary: 2 million tonnes 0.3% Sn O.lppm Au

+ 2 million tonnes lppm Au

2. Ore: waste 1:1

3. Concentrate freight costs negligible

4. Sn as cassiterite concentrate $140/m.t.u. Au $600/oz.

Depth say avo 75mJ vol. = 8,062,500

Density spy 2.2

Mass = 17,737,500

Potential of say 17 million tonnes

If only 12% of this potential prospective zone is as patches
of economic grade

tonnage 2 million tonnes

The attached financial analysis for an 8 year life, 500,000
tonne per year operation shows that it generates cash flows each
year of about $2.8 million , payback in the fifth year of
production, capital repaid 1.9 times over the life of the mine
and DCF ROI of 14.1%.

A. Summary

Present information suggests that the Sn is as fine grained
clean cassiterite and so is easily beneficiated by conventional
gravity means. The Au is assumed to be amenable to conventional
cyanidation.

In a zone of potentially more than 17 million tonnes of
low grade open pittable tin and gold mineralization disseminated

. in sandstone there is assumed to be 2 million tonnes of 0.3% Sn,
O.lppm Au and a further 2 million tonnes of '1ppm Au.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Depreciation over mine life of all capital cost.

Federal tax rate: 46%

•

million
million
million

$10
$ 1
$0.8

$11.8 million

Mill
Development
Exploration & proving
No town

TOTAL

Recovery 65% of the Sn
70% of the Au

It is assumed that both the Sn and Au are amenable to
simple beneficiation methods.

Royalty to Tas. Government:- 2~ of proceeds, i.e. of
gross sales less transport, handling and selling.

8 year mine life i.e. SOO,OOOt/year
for 300 day year i.e. 1, 660t/day

Ore mining cost: open pit - $1.80/t
1

Capital costs:

Waste mining cost: $1.80/t

Treatment costs: $6.00/t (average)

Overhead and indirect costs: $2.70/t

Reclamation costs: ~ 20¢/t

7.

5.

6.

14.

15.

8.

9.

10.

II.

12.

13.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Operating Costs: Mining costs $1.80/t

Waste costs $1.80/t of ore mined

Milling $6.00/t

Overhead/indirect $2.70/t

Sn, 65% recovery 490 tonnes

AU, 70% recovery 190,000g

Sn $6,860,000
Au $3,800,000

Total say $10.6 million

Receipts after charges

Equivalent t~ $20.60/t ore milled

Charges beyond concentrator
Freight

No refining,
marketing costs

Royalties 2~ of
$10.5 million

092180

750 tonnes

Each yr. of
production.

250,000 tonnes

250,000 tonnes

0.3% Sn
O.lppm Au

lppm Au

negligible

$10.3 million

$4.05 million

$6.25 million

~ 0.3 million

Au 25,000g

Au 250,OOOg

Total Au 275,OOOg

Sn

$0.20/t
$12.50/t

Type 1

Type 2

Type 1

Type 2

Reclamation
TOTAL

Operating profits $8.10/t...

-3-

Recovered tonnes

C. Operating Profits Calculations.

Grade of ore

Tonnes of product in mill feed

Type 1

Type 2

Tonnes of ore milled

Gross value

I
I
I
I
I
I
I
I
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5. ANALYSES _ Comlabs
'_1__1.-1 _'_1__1_1_

Contractor

•

P.W. Askin

R.D. & J.B

P.W. Askin

P.W. Askin
O. Hedditcl

To be done b~

2 Adelaide
staff

G.Atkinson
& dozer co

Dt:.TE I 12-3-80

I_,_,__1_' _,_I

_'_I _1_1__1_'_

f_f__,_,__._,__,_,_

,_I

'_1- _1_1__1_1__'_1_

1_1 _1_1 _1_'_ -J_I

,J F '" A Hi,J ,J A SON D

_1_1__,_t__1_1__1_1_

_'_I _1_'- _1_'__1_'_

_,_I

YEAR ••~ ~.~9.....

TIN SPUR - PHASE II

P. Askins

Tin, gold, bulk low grade mineralization.

APPENDIX 10
RA\V 1\1ATERIALS DIVISION 092182

EXPLORATION DEPARTI\1ENT

EXPLORATION PROJECT-

•.. 'F.1>:~':l!":!'!~!' ACTION PLAN

OBJECTIVE -

PROGRAMME:

Action unit:

I. SURVEY

REMARKS' See attached page~ for costing. Phase I is completed but
this cost1ng does not include costs for phase I which are still in the
pipeline and will be paid in March.
Phase II involves 62 percussion holes. If analyses received are
consistently poor/program could be aborted at 40 holes for a total of
$47,000.

3. PERCUSSION DRILLING

4. PROCESS DRILL SAMPLES

2. ACCESS TRACKS, PADS

COST CODE- 25.07.018

ESTIMATED COST- $60,000

9.

6. DATA COMPILATION, MAPPING

7. DECISION POINT, ABANDON OR PROCEED
TO PHASE III.
8. REPORT WRITING, DRAFTING.

10.

I
I
I
I
I
I
I
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I
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I
I
I
I
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Air fares x2 Adelaide/Devonport return $
Salaries x2 Adelaide field assistants x3 weeks @ $200/week
+ salary on costs 15%
Food and supplies to Adelaide assistants, $5/day, each

2. ACCESS TRACKS

I "'>-~~

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

TIN SPUR, PHASE II, COSTING

1. SURVEY

Bulldozer contractor - 40 hours @ $30
Comalco field assistant - 1 week @ $200 + 15%

3. PERCUSSION DRILLING

Contractor
a)' establishment
b) rate $65.00/hour, estimated 50m per 10hr. day

Le. $15/m *
program requires 62 holes of 25m i.e. 1550m

(*this figure and drilling rate confirmed by Chris
Young, Aberfoyle who has done percussion drilling
on hourly basis).

4. PROCESSING OF SAMPLES

2 Comalco field assistants R. Duraj and J. Burton,
30 days (6 weeks) at 450 + 370 = 820/fortnight
+ 15% on cost ($370) + 2 hours/day overtime ($820)

5. ANALYSES

Quotation based on m~n~mum of 40 holes, 25m, i.e. 1000
samples, Comlabs, Adelaide.
Freight 1550 samples, 1550 kg backloading @ $0.52/kg
Sample prep. Crushing 0.60 x 1550

Splitting 0.40 x 1550
Pulverizing 0.80 x 1550

Analyses Sn XRF @ $2.00
Au AAS @ $2.50

Additional analyses say 500 x Ag, Pb, Zn @ $3.00

6. DATA COMPILATION

And management, P.W. Askins
Report writing costs

7. SUPPORT STAFF

Secretary, Devonport - 3 weeks ~ $20n.00 + 15%
Mechanic - 3 weeks @ $200.00 + 15%

8. OFFICE - on costs - 3 months x $570.00

092183

,
360.00

1200.00
180.00
150.00

$ 1200.00
230.00

$ 550.00

23250.00

$ 2460.00
1190.00

$ 800.00

2790.00

3100.00
3875.00
1500.00

'.....

$ 5000.00
500.00

690.00
690.00

1700.00



TOTAL

I\-'b~

I
I
I
I
I
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I
I
I
I
I
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I
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I
I
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9.

10.

11.

-2-

REPAIRS to vehicles, parts, consurnables etc.
3 months @ $1000.00
(based on February costs, Devonport base)

SUB TOTAL

contingencies @ 10%

:

092184

,
$ 3000.00

5000.00

$60POO.OO

, .
'.
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Dear Sir,

We quote:

7310

P.O. Box 70.,
EAST DEVONPORT 7310

092185

Attention: Mr. P.W. Askins

J.M. Rigney B1asting Services Pty. Ltd.

one on1y At1as-Copco R.O.C. 601 dri11ing rig ~itted with a
D.C.T. dust co11ector and powered by a 900cfm At1as-Copco
portab1e air compressor.

We wish to advise that due to the nature of this particular
job, the Company is unable to give a metre price, however, under
norma1 conditions this equipment is capab1e of dri11ing at
a rate o~ 20 metres per hour. \

Yours faithfu11y, r ( .. '
J.M. RIGNEY.B,LASTING SERVICES PIT. LTD. /! M-..-

I'~ "

. }S(.{>~ b~ v: ( (I -/ (' 7-'~:I (l \ I I,
Brian G. Chaf:f:9Y, ~ 11t ""J" '1t;..~<:. •yA" , -I
DIRECTOR. I - ,. ~a-h<:

/1-. -.c.-n~'O ~_., -,

1. Coma1co Limited to pay an estab1ishment cost o~ 8550.00.
2. Coma1co Limited to pay J.M. Rigney B1asting Services

Pty. Ltd. a minimum of 8 hours per day o~ any day
worked.

3. Fair wear and tear on dri11 stee1s to be the responsibi1ity
o~ J.M. Rigney B1asting Services Pty. Ltd., however,
shou1d any consumab1es be 10st through "bogged" cond-
ition at over ?5 metres in depth, Coma1co Limited wou1d
be responsib1e ~or rep1acement at cost.

4. Coma1co Limited pay a11 board and 10dging expenses for
the operator at either Devonport or She~~ie1d.

25th February, 1980

The above equipment wi11 be avai1ab1e comp1e~e with operator,
~ue1, dri11 rods, bits and coup1ings at a rate o~ 862.00 per
hour, but subject to the ~o11owing conditions:-

Further to recent discussions between yourse1~ and the writer
regarding dri11ing at your Lorinna Road 1ease, we take p1easure
in submitting the ~o11owing proposa1 ~or your consideration.

Coma1co Limited,
P.O. Box 691.,
DEVONPORT, Tas.

I
I
I
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DRILLING & BLASTING CONTRACTOR
R.S. & S.J. RICKARDS

MAIN ROAD, KETTERING 7155
PHONE 67 4517

18th March, 1980

Mr. Askin,
Comalco Ltd. Exploration Dept.,
P.O. Box 691,
DEVONPORT ,
Tasmania. 7310

Dear Mr. Askin,

We hereby submit our tender for test hole drilling at "Tin
Spur" site.

Drilling Price: $11 per metre.
$40 per hr. moving between each test hole

Plus cost of Mobilisation and Demobilisation

Where possible, reasonable access to Test Holes.

The above price being for:

Atlas Copco R.O.C. 601 with COP.131EL Drifter
Atlas Copco 900 Compressor
Atlas Copco Dust Collector, Rods and Bits.

Yours faithfully,

S.J. Rickards

•

P
IJ. -



Dear Sir,

Yours faithfully,

092187
•

G.P.O. BOX 12.. B

HOBART·

TASMANIA 7001

12 MAR 1980

7310

TASMANIA

DEPARTMENT OF MINES

6-<-7/1 1.f
HOTEl""" ALL CORRESPONDENCE TO .E ADDRE••ItD TO THE DIRECTOR OF MINES ;I,J SPt/1{

Exploration Licence, Moina

(J.G. Symons)
DIRECTOR OF MINES

I should be glad if you will keep me informed
of the progress with this investigation.

1"Ir P.W. Askins,
Senior Geologist,
Exploration Department,
Commonwealth Aluminium Corporation

Limited,
P.O. Box 691 ,
DEVONPORT,
Tasmania.

I refer to your letter of 4th March, 1980
regarding construction of tracks and pads in
the above Exploration Licence.

Permission is granted to construct the
required tracks and pads. The work should be
carried out with the minimum of disturbance and
if the drilling indicates that no further work
is required the area should be rehabilitated.
I note that no trees will be removed.

TELEPHONEI sO 80U

.."..Q,I \,<t>
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A. AMDEL

CODE A

CODE B

Bl

B2

CODE C

cl

C2

C3

B. COMLABS

092189
APPENDIX 12

ANALYTICAL METHODS USED.

Semi quantitative analyses by emission spectroscopy.

XRF. All XRF analyses are by Code Bl unless otherwise
stated.

XRF, accuracy ~ 5%, detection limits as quoted.

XRF, accuracy + 3%, detection limits as quoted.

AAS

Bi, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn, accuracy
+ 5%, detection limits as quoted. Dissolution in
hot HCl0

4
•

Ag, Mo, accuracy +5%. Dissolution in hot Hcl +
HN0

3
?

Au, accuracy dependent on sample, detection limit
0.05 ppm. Details of method not available, but
dissolution in Hcl + HN0

3
•

XRF analyses identical to Code B of Amdel.

AAS analyses identical to Code C of Amdel.
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