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INTRODUCTION

1.1 Following on from drainage sampling withln E.L.

15/76, Dundas, reported in Macnamara (1979) and

Macnamara (1980b), further drainage testing was

completed in the 1981-1983 period over the E.L.

(Figure 1). This involved sieved (-20 mesh) samples

collected at several hundred sites and panned

concentrates from a large number of these locations.

The panned concentrates were examined by binocular

microscopy and reports are attached (Appendices

III-V). Chemical analyses of sieved and panned

concentrate samples are listed in Appendices I and

II. Sample locations are shown on DRG K555-44 and

sample locations related to geology on DRG K555-45.

1.2 The work was aimed at locating and closing off Sn-Cu­

Zn-Pb-Ag-Au-Ni mineralised areas prior to soil

sampling and also follow-up of previously located

drainage anomalies in some areas using access along

widely spaced survey lines.

1.3 This report lists chemical analyses of 1981 samples

labelled 602760-602917 and 1982 samples A140001­

A140370, plus some earlier samples numbered between

602650 and 602760. Minus 20 mesh samples have been

labelled with an "A" suffix, e.g. A140270A, referred

to in the text usually as sample "270A". Panned

concentrate samples have been given the suffix "CO,

e.g. sample 602911C, referred to as sample "911C".

Chemical analyses of sieved samples are In Appendix I

and panned concentrates in Appendix II.

1.4 This report deals mainly with tin anomalies, most of

which lies north of Dundas River, and with gold

anomalies most of which occur around Howards Road in

the SE ~art of the E.L. In addition, the strong

response due to Pb-Zn-Ag(-Cu?) mineralisation of the

old Dundas and Cuni mining areas is also touched on.
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Data on these and other anomalies such as Cuni-type

Ni-Cu, and various Cu, Zn-Pb-Ag and Au anomalies,

that were not mentioned specifically in the text, can

be obtained from scanning appendices data such as

chemical analyses.

Detailed multivariate analyses have not been

attempted because of the intensive, "follow-up"

nature of most of the sampling. Also, the re­

distributi~n of values by glacial processes and

contamination by numerous wo~kings are problems not

easily amenable to normal statistical manipulations.

(NoV k ~XWt-- 1G.t VW'~~ IQ\ Mvk ~~
IN! ~ ~~t) .
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SUMMARY

2.1 Sieved and panned concentrate sampling was aimed at

typing, outlining and closing-off mineralised areas,

and minimising the amount of grid soil sampling

within large anomalous zones by closely spaced

sampling. However, this approach, together with

access difficulties due to dense bush cover, created

problems in achieving a uniform sample coverage.

2.2 Difficulties in interpreting geochemical data occur

due to:

(1) Quaternary morainal redistribution of anomalous

values (especially Sn and Au).

(2) Contamination of drainages from numerous

Pb-Zn-Ag and Cu-Ni workings in the Dundas and

Cuni areas.

(3) Flat areas with marsh and gravel cover,

especially along major drainages and in the Cuni

area.

A number of indicated anomalies may prove to have

been transported from nearby to distant mineralised

zones via morainal dispersion. These morainal

deposits occur sporadically, the larger being mapped.

In addition, along large drainages such as the Dundas

River, contamination has affected tributary creeks

near their junctions with the main creek. This may

be due to overbank flooding of waste eroded off

recent workings, or to older gravel deposits derived

in part from upstream mineralised zones.

2.3 With respect to tin and gold, pan concentrate

sampling has indicated two main domains. Tin
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anomalies occur mainly to the north of the Dundas

River (e.g. Razorback and Carbine East Grid), in the

Cuni-Nevada Grid area along the western part of the

E.l. on post-Cambrian sediments near Brickfields

Fault, the Zeehan/Queenstown Highways junction and

the Mariposa-Bannockburn areas. Gold is common in

panned concentrates in the SE part of the E.l. around

Howards Road. Glacial redistribution has affected

both domains, especially the gold anomalies in the SE

part of the E.l.

2.4 Strong Pb-Zn-Ag and Cu-Ni anomalies occur, mainly

associated with former workings. Weaker Cu, Sn, Au,

Co, etc. anomalies occur, close to stronger

mineralisation such as Sn-, Pb-Zn-Ag, Ni-Cu, etc.

The main emphasis of this report, however, is on the

Sn anomalies, with particular interest in the Carbine

East Grid, North Razorback and Cuni areas and gold

anomalies in the Howards Road area.

2.5 On the Carbine East Grid, just above the junction

with Concert Creek, panned concentrate A140336A

yielded (in ppm) 3700 Sn, 310 Cu, 1950 Zn, 3250 Pb,

36 Ag, 720W, 840 As, 450 Sb and B Mo. Associated

samples and those upstream show elevated Pb-Zn-Ag

values and molybdenite was reported in some heavy

mineral samples.

The contact between the Oonah Quartzite/Crimson Creek

Formation possibly involves a graben structure.

Carbonate rocks have been sighted in the area with a

Sn(-Mo) and Pb-Zn-Ag association. The 366C anomaly

needs to be followed-up by detailed drainage

sampling, possibly using additional pathfinders such

as Mo, As, F, W, etc. (see Section 7).
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Panned concentrate tin anomalies occur to the south­

west of Mt. Razorback and, probably more importantly,

to the north. The latter are apparently associated

with the Razorback-Grand Prize "line of lode" or

parallel structures. The anomalies deserve to be

followed-up. The northern anomalies could be checked

by grid sampling and assessed as possible drilling

targets (see Section 6).

Macnamara -(1983c) discusses the results of grid

testing on the Cuni Grid and indicates the location

of a number of Zn-Pb-Ag(-Cu-Sn-Au) anomalies.

Magnetic features suggest the possibility of a

granitoid at depth (see also Figure 2). Panned

concentrate samples from drainages indicate the

presence of a number of Sn, Au and Pb-Zn-Ag

anomalies. The drainage, soil, magnetic, VLF-EM and

geological data need to be compared with the view of

drilling a possible Oonah Quartzite/Crimson Creek

Formation contact zone in a granite aureole (see

Section 4).

A number of panned concentrate tin anomalies on post­

Cambrian sediments in the west of the E.L. near

8rickfield Fault, the Zeehan/Queenstown Highways

junction and the Sunny Corner-Bannockburn area need

to be assessed. The Brickfields Fault area involving

sample 602811C (8200 ppm Sn) and other anomalous

samples is suggested as a starting point (see

Sections 10 and 11).

In the Howards Road Grid, panned concentrates of up

to 114 ppm Au (602692C) have been located. The main

panned concentrate anomalies are listed on Table 1.

Heavy minerals include sillimanite, andalusite,

kyanite, carbonate, vesuvianite, staurolite, garnet,

fluorite, topaz, beryl, anhydrite, pyrite, etc.

These indicate hydrothermal and/or calc-silicate



400013

TABLE 1

HOWARDS ROAD PANNED CDNCENTRATE ANALYSES

SAMPLE Ag Au VISIBLE OTHER

NO. (ppm) (ppm) Au PARTICLES (pom)

602877C 6.0 1.9 - 220 Sn, 1250 Pb, 140 W

6B2C 0.5 1.3 -
707C 1.0 48 -
879C 2.0 1.05 -
775C - - 0.3 mm

692C 4.0 114

779C - - 1.5 mm

80lC - - 1.5 mm

807C - - 2.9, 0.7 mm
I

869C 4.0 23.5 I 115 Sn- ,
I

829C 4.0 3.35 - i 200 Sn
I

694C 6.0 3.7 - I

827C 2.0 14.2 - 40 Mo

A1400l7C 2.0 0.7 -
602831C 3.0 5.0 - 65 W, 10 Mo

696C 0.5 1.0 -
833C 1.0 4.5 -
837C 1.0 0.30 - 1350 Cu, 85 W

867 3.0 0.02 0.1, 0.2 mm 1350 Cu (contam.?)

nlC 0.5 6.3 -
903C 1.0 I 0.8

I
-

875C 1.(1 I 0.02 1 mm

I
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activity. The sequence comprises tuffs, tuffaceous

fine sediments and some basic and ultrabasic units.

Epithermal or exhalite gold deposits may be involved.

Carbonate-rich units have been recorded in the past

(Macnamara, 1983a) and a Carlin-type is a

possibility, or alternatively, the quartz-pyrite­

andalusite-kyanite-chloritoid-gold exhalite

mineralisation similar to the Bousquet Mine, ~bitibi

Belt, Quebec.
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PROBLEMS WITH DRAINAGE GEOCHEMISTRY

3.1 The response of drainage sampling within the E.L. is

adversely affected by two main factors. These are:

(i) contamination of creeks down-stream of numerous

workings with material from dumps diluting

excessively the response from unworked mineralised

zones.

(ii) Quaternary moraine, often occurring as unmapped

remnants in the northern part of the E.L.,

contributing heavy minerals (including

cassiterite, gold, skarn indicators, etc.) from

sources outside the E.L. Morainal remnants are

usually unmapped and hard to recognise with their

heavy mineral content producing non-existent

bedrock anomalies or masking any that are present.

3.2 Despite the above difficulties, the panned concentrate

and sieved drainage sampling results are aimed at

outlining and closing off anomalies of potential

interest, and to eliminate large areas of the E.L. which

would otherwise need testing by gridding and soil

sampling.

The sampling of minor creeks at a higher density is

aimed at partially off-setting the effects of

contamination of major drainages by dump material.

3.3 The association of anomalous concentrations of mobile

elements (Cu, Zn, etc.) with samples containing

anomalous concentrations of metals typical of resistate

heavy minerals should help distinguish transported

h.m. concentrates from those originating from nearby

sources, e.g. high Cu, Zn, B1, etc values associated

with high Sn values is more likely to occur near a
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bedrock source than in an alluvial or morainal

concentration of cassiterite.

3.4 Even contaminated creeks may indicate the presence of

metals, possibly occurring in or near old workings,

which were not previously suspected.

3.5 Some anomalies will need further field checking. This

will possibly be assisted by testing for additional

elements, especially mobile elements, not tested for in

samples collected during the present programme, e.g. F,

Mo, As, etc., the usual associates of tin

mineralisation. Some problems arise due to the

association of tin with galena (up to 700 ppm Sn) in

Pb-Zn-Ag mineralisation - see Macnamara (1981a).

(E.g., moderate Sn values have been also found in the

vicinity of Ni-Cu mineralisation at Cuni).

3.6 In the SE of the E.L., the area around Howards Road is

partially covered with morainal gravels and has been

found to contain widespread detrital gold, with

particles up to 1.5 mm size. Special geochemical

techniques related to tracing morainal trains, fine-gold

techniques (assuming only coarse gold is retained in the

moraine) and rock geochemical methods involving path­

finders such as W, As, Sb, etc. may be applicable here.
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General

4.1.1 In the Cuni Area, soil sampling has indicated

very high background and anomalous values,

especially in Pb-ln, in a tuffaceous sequence

(Macnamara, 1983c). To a large degree further

work on the Cuni Grid needs to take into account

the recommendations in that report. The strong

background values and presence of disseminated

sphalerite shown by drilling (Macnamara, 1981a)

indicate the possibility of volcanogenic Pb-ln

mineralisation, and possibly Pb-ln-Ag veins zoned

around a concealed granite. Aeromagnetics

,support the idea of a granitoid intrusion at

depth (Figure 2). Geological mapping suggests

the prospective Oonah/Crimson Creek Formations

contact dips into the area in the NW.

4.1.2 Much of the Cuni area is flat. Main creeks tend

to be contaminated by detritus from numerous

Cu-Ni and Ag-Pb-ln workings such as the Cuni and

Lead Blocks mineralisation.

4.1.3 Quaternary moraine and derived gravels occur

along most of the main drainages at, and possibly

along minor creeks and as remnant caps on higher

ground. These carry heavy minerals, such as

cassiterite and gold, some of which is probably

derived from east of the E.L. boundary where the

Razorback-Grand Prize line of lodes occur. Other

high Sn, Au, etc. values in heavy minerals are

probably derived from residual sources within the

Cuni Grid.
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4.2 Cuni Northern Boundary

4.2.1 A number of creeks along the Cuni northern

boundary were tested to see whether the Oonah

Quartzite/Crimson Creek Formation boundary to the

NW had tin mineralisation associated with it.

The creeks have gravels (morainal?) deposits

associated.

4.2.2 Only 602823C (68 g) at 366.6E yielded any

substantial h.m. content, and a slightly elevated

tin value of 520 ppm Sn (see DRGS K555-44 and

K555-45). Samples 602738C and 602740C yielded 30

ppm and 18 ppm Ag in the NW corner of the E.L.

and these anomalies may link up with Pb-Ag

prospects about 1.5 km to the south near sample

602761C at 5367.2N/365.1E. A cross-cutting

magnetic feature (Figure 2) in the vicinity of

these prospects may indicate a granitoid at depth

(see Macnamara, 1983c).

4.2.3 Upstream of some workings, 602761C carried a 0.7

mm Au grain plus biotite and tourmaline.

4.2.4 The heavy minerals from creeks draining into the

E.L. along its northern border at Cuni include

vesuvianite, biotite, tourmaline, sillimanite,

garnet, topaz, fluorite and beryl. Sample

602763C contains vesuvianite, 602771C (garnet,

topaz) and 602773C (fluorite, garnet, beryl,

topaz). These could be indicative of a hornfels

zone upstream, but may be related to morainal

heavy minerals.

Sample 602824A (15 ppm Sn, 110 ppm Cu and 20 ppb

Au) is weakly anomalous and occurs near a Zn-Pb­

Cu soil sampling anomaly (see Macnamara 1983c).
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4.3 Lead Blocks Zone

Sample A124216C (370 ppm Sn, 56000 ppm Zn, 13900 ppm Pb,

5B ppm Ag) tests a drainage to the east of the Lead Blocks

line, but west of DOH CGl. The panned concentrate contains

ferruginous carbonate, tremolite and garnet. No actual

workings are known above the sample site. DOH CGl inter­

sected narrow rich galena-sphalerite zones in a tuffaceous

sandstone-black shale sequence, and the panned concentrate

result confirms mineralised (narrow?) zones to the east of

the main Lead Blocks Zone. Any further work in the area

would need to consider the soil sampling and drilling results

in Macnamara, 1981a and 1983c.

4.4 Cuni Copper-Nickel

Samples A140324A, 332A, 326A and 328A confirm high Cu

values (215 to 1100 ppm) associated with the copper-nickel

workings between 5366N and 5368N, adjoining the Cuni baseline.

These deposits are apparently of little interest because,

although grades of +5% Cu+Ni are common, the tonnages of

bodies worked in the past have been low (i.e. up to tens of

thousand tonnes only).
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5. NEVADA-SOUTH CUNI GRIDS

In samples 602667-672 and 602753-756, values occur to

2600 ppm Sn and 1700 ppm In. Panned concentrate A140205C

with 1800 ppm Sn, 1250 ppm In and 5 ppm Ag occurs in a

minor tributary. Downstream, 602670C (560 ppm Sn) and

602669A (500 ppm Sn) are also anomalous.

Recent mapping at 1/25,000 by the Geological Survey

of Tasmania indicated these samples occur near siliceous,

cherty bodies interpreted as possible granite off-shoots,

e.g. the red chert hill at approximate location

5365.5N/365.7E. Thus a local in-situ tin source may be

involved although it is more probable that the high tin

values are related to high level gravels derived from the

Razorback-Grand Prize line of lode to the east, as is

probable for A140202A (500 ppm Sn) to the south. Against

this, the associated high In values tend to indicate a

more immediate source (i.e. from the strong faulting

within the area).

Sampling on the Nevada Grid (Macnamara, 1983) in

1981-1982 did not reveal any in-situ high Sn values.

These aspects need further checking, perhaps

initially by sampling the siliceous bodies and surrounding

rocks for tin and its associated elements.
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RAZORBACK AREA

6.1 Razorback Geochemical Signature

The Mt. Razorback divide trends NW as a ridge ~f

Razorback Conglomerate, with Razorback Mine to the east. It

forms part of the Grand Prize-Razorback "line of lodes"

recognised in early reports on the prospect. The current

geochemical results suggest mineralisation may also occur on

the west side of the Mt. Razorback divide.

Samples collected from Nevada Creek, contaminated by

drainages from the Grand Prize Mine, illustrate the geo­

chemical response. The samples set out below include two

from Nevada Creek (172A, 302A) and one draining Razorback Tin

Mine (2lBA).

Sample Sn Cu Zn Pb AQ (ppm)

A140302A 1100 1600 1300 1000 5

l72A 1000 2400 2000 1500 6

28lA 350 55 210 450 1

6.2 Razorback Grid North

Anomalous Sn-Zn values occur in the headwaters of two

minor creeks draining westwards across baseline 8000E between

cross-line 4220N and Nevada Creek. The anomalous group of

samples are 602735-736, 818-619 and 621.

Sample 6026l9C yielded 31,000 ppm Sn, 1050 ppm Zn and

100 ppm W, and the heavy minerals included biotite and

tourmaline. Sample 60282lC reported 210 ppm Sn.

On the eastern side of the Mt. Razorback divide, weak

tin values were reported by Macnamara (1960b) in-20 mesh
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6.3 Razorback Grid South

Samples 602722-725 contain anomalous Sn-ln-Pb values and

occur near the BDDDE Razorback Grid baseline, between cross-

Anomalous tin, zinc and gold, associated with high

chromite contents, occur in two creeks draining the southern

part of the Razorback Grid.

Sample A140281A (350 ppm Sn and 450 ppm Pb) may be

contaminated by Razorback Mine workings. Garnet and

sillimanite occur in heavy minerals in 602911C and 913C.

in the 5-15 ppmThese values are mainly

analysed at 250 ppm Sn.

Panned concentrates 602911C (290 ppm Sn and 1150 ppm In)

and 602913C (180 ppm Sn and 290 ppm In) are strongly

"diluted" with chromite and Fe minerals from the Razorback

serpentinite.

samples 602743-752.

Sn range but 602751A

The above values indicate mineralisation along and/or

parallel to the Razorback-Grand Prize line. Also worth

noting is the radial fracture pattern on DRG K555-45 centred

at about 5365N/36B.3E, which may indicate a granitoid at

depth. The fault-lined creek sampled by 602913C is part of

this radial system.

The anomalous zone needs testing by soil sampling to

check for possible southward extensions of the Grand Prize

mineralisation. Some drilling in the general area is

believed to have been carried out by (?) Placer Development

in the early 1970s.

Panned concentrate 602674C yielded 1000 ppm Sn, 1200 ppm

In, 2 ppm Au and 30.5% Cr. It drains a faulted section of
t

Brew1ry Junction Formation and Razorback Conglomerate.

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



• 'v
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II

400023

- 15 -

lines 2560N and 6750E. Panned concentrate 602725C carrles

10,700 ppm Sn, 1200 ppm In, and 220 ppm W. Sample 602723C

yielded 2000 ppm Ph. Sieved sample 602722A is slightly

anomalous, e.g. (in ppm) 80 Cu, 180 In, 280 Ph and 5 Ag,

which may he related to a Pb-ln-Ag fracture zone just west of

baseline 8000E near 7970E - see Macnamara (1980a) and

(1980b).

The above anomalies may be related to prominent

fractures in the general area (DRG K555-45).
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7. CARBINE EAST GRID

Macnamara (1980b, p 18) reported strong Pb-Zn values

~n drainages to the SE of Carbine Hill, in samples 602653­

658. Panned concentrate samples 602654C and 602657C were

reported to contain traces of molybdenite, tourmaline,

zircon, rutile, garnetiferous schist and limonite lumps.

The general geology of the area comprises a contact

between Crimson Creek Formation and Oonah Quartzite, with

a minor serpentinite in the former. This involves a NNE

fault bounded structure (graben?) (DRG K555-45).

Carbonate rocks also occur in places. A SSW trending

airborne EM anomaly detected by a 1982 survey "tails out"

in the general area.

As a check, the -20 mesh duplicates of previously

collected samples were analysed, e.g. 602659AM (labelled

A140191A), 602659M (A140190A), 602431M (A140156A) and

602430M (A140154A). Sample A140156A yielded 65 ppm Cu,

640 ppm Zn and 570 ppm Pb and 3 ppm Ag. Sample A140154A

contained 20 ppm Sn, 150 ppm Cu, 1400 ppm Zn, 2900 ppm Pb

and 23 ppm Ag.

I ;!Jt JvlP PJ;:J1l ?
Downstream, just above the junction with Concert

Creek, sample A140335A yielded 65 ppm Cu, 420 ppm Zn, 910

ppm Pb and 4 ppm Ag. Associated panned concentrate

A140336C yielded 3700 ppm Sn, 310 ppm Cu, 1950 ppm Zn,

3250 ppm Pb, 36 ppm Ag, 720 ppm W, B40 ppm As, 450 ppm Sb

and 8 ppm Mo. Carbonate sediments occur upstream from

these sample sites, carbonate, staurolite, corundum,

tourmaline and tremolite report in the h.m.

Nearby, sample 602333C from Concert Creek is

anomalous, with (in ppm) 105 Sn, 450 Cu, 1650 Zn, 5150 Pb,

HOD Bi, 22 Ag, 500 Cr, 340,000 Fe, 5 W, 2850 As, 1950 Sb

and 16 Mo. This anomaly, however, (as well as the values
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in the Dundas Creek sample 602339C) may be due to the

Montezuma Grid sUlpho-antimonide mineralisation. This

aspect needs checking.

The high Sn-Cu-Zn-Pb-~g-~s-Sbmineralisation

indicated by ~140336C, draining the Carbine East Grid is a

first order anomaly in a good geological situation. It

deserves follow-up by detailed drainage sampling, possibly

involving additional elements such as ~s, F, Sb, Mo, etc.

as well as those more usually analysed. If an anomaly can

be closed off within the E.L., grid sampling possibly

using the existing grid could follow.
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CLIMIE AND COMET CREEKS AREA

8.1 Probable Contamination

A number of anomalies Were indicated initially in

tributaries adjacent to the Dundas River in the vicinity of

Climie Creek, between 5360N and 5361.5N approximately. These

early samples are in the series 602XYZA and 602XYZC.

SUbsequent sampling by samples in the sequence A140XYZA

and Al40XYlC indicates many of the early anomalies occur in

the vicinity of Dundas River only. Such local anomalies are

presumed to be due to overbank flooding of the contaminated

Dundas River drainage and/or Qra gravels and possibly

Quaternary morainal material occurring up to some distance

from the river channel. Even away from the river, high level

(Quaternary?) gravels occur above Climie Creek, and need to

be kept in mind in assessing anomalies of those elements

typical of heavy minerals.

8.2 Western Tributaries

A140101A at 5361.3N tests a western tributary of the

Dundas River and appears to be uncontaminated by workings.

It contains 310 ppm Sn but is low in mobile elements (Cu, ln,

etc.). It drains faulted Climie Formation and Dundas Group.

8.3 Climie Grid

To the south along Climie Creek, weakly elevated values

occur only, e.g. A140142C (155 ppm Sn), 067C (1600 ppm Zn and

4 ppm Ag) and 20 ppb Au in each of 066A and 097A. The panned

concentrate sample A140069C near the mouth of Climie Creek

contains 50 ppm Mo but its weight is very low (3.8 g) and Sn

was not determined.

North of Climie Creek near the Climie Grid baseline
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69000E, panned concentrate 602909C contains 660 ppm Sn and

1500 ppm In. However, associated sample 602908~ carries only

background Cu, ln, etc., while A1400B3A, OB4A and OB5~

further upstream are background also. Immediately to the

north, 602907C carries 1200 ppm Sn and 550 ppm ln while

associated sample 602906A is background. The elevated Sn

values in 907C and 909C contrast with those in Adelaide Mine

Creek nearby, e.g. 905C (55 ppm Sn, 290 ppm Cu) and down-

stream at BB3C (28 ppm Sn, 300 ppm Cu). These Sn anomalies

warrant further checking.

8.4 Comet Creek

~long ~delaide Mine Creek, Sn values are low but Cu, In,

Pb and Ag are elevated due especially to the crocoite

workings on M.F. Phelan I s lease and the ~delaide Mine (DRG

K555-45). High values of Cu, ln, Pb and Ag report in sieved

samples as well as in panned concent rates.

At the mouth of Comet Creek, sample Al40lllA contains

(in ppm) 16 Sn, 120 Cu, 2200 ln, 7000 Pb and 17 ~g, and

drains the ~delaide Mine. Zn, Pb and Ag are strongly

elevated and Cu is unusually high also. A140256C on Comet

Creek below West Comet Mine shows low Sn (36 ppm Sn), but

high Cu, In, Pb and Ag. Near Comet-Maestries Mines, sample

Al40268C in Comet Creek ag ain sha "*6 1. ow Sn (65 ppm Sn), and

elevated Cu, ln, Pb and Ag. Anomalous In, Pb and Ag values

extend to headwaters sample 1731\, but are strongest below

12 8A, especiall y downs t re am of t \-Ie C omet-Maestr ies. St ronger

Cu values appear in 3l5A (9100 ppm) •.254A (320 ppm) and 25lA

(105 ppm).

Comet Creek does not appea.r to have much Sn potential,

but a good potential for Pb-Ag -Zn( -Cu). However, panning of

minor streams, especially thos <e in the vicinity of faults,

including the fault trending F rOIll West Comet to Razorback, 1.5

~.""y t, 000"'" thot "0 .i~eul".tloo"",,,,,
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8.5 South Comet Creek

Above its junction with Adelaide Mine Creek within M.F.

Phelan's lease, South Comet Creek shows moderately strong Zn­

Pb-Ag response, but low Sn response. Near t:,B junction,

A140062C carries (in ppm) 46 Sn, 120 Cu, 68,000 Zn, 120 Pb,

52 Ag and 270 As, and at the same site sieved sample 061A

carries 12 Sn, 50 Cu, 11,800 Zn, 4800 Pb and 12 Ag.

Immediately upstream, 241C carries 80 Sn, 150 Cu, 62,000 Zn,

700 Pb and 45 Ag while associated sample 240A carries 12 Sn,

55 Cu, 6600 Zn, 4800 Pb and 12 Ag. Most of the Pb-Zn-Ag

response is probably due to the mineralised zones of Phelan's

lease and the Kosminski-South Comet workings.

Sn potential appears low.

8.6 Adelaide Mine Creek

Above its junction with South Comet Creek, Adelaide Mine

Creek is tested by panned concentrates A140060C and 056C,

each weighing 4.1 and 5.4 g respectively. The low weights

were insufficient for an XRF tin determination, but the low

content of concentrate suggests poor Sn potential. The

following results (in ppm, mainly) are of interest:

Sample Sn Cu Zn Pb Aq Au

059A 2 20 480 260 1
060C 30 1600 40 4

055A 10 25 750 480 2
056C 150 4700 2000 8 3.9 (ppm)

057A 8 60 95 50 2 30 (ppb)
050A 4 60 480 145

132A 8 40 1500 1000 3
134A 6 30 500 380 2

\
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Sample A140l32A and l34A in the headwaters of Adelaide

Mine Creek are duplicate pairs of the early samples 602267M

and 270M respectively. They indicate fairly strong Zn-Pb

values in the headwaters (see Macnamara, 1979).

Sample 056C with 4700 ppm Zn, 2000 ppm Pb and 3.9 ppm

Au indicates the possibility of Zn-Pb-Au mineralisation and

needs checking. The 30 ppb Au value in sieved sample 057A is

not exceptionally strong, but is certainly anomalous as most

samples are usually less than 10 ppb. Other samples show

some elevated Pb-Zn values.



9.2 Grid and Drainage Sampling

Following drainage sampling reported in Macnamara

(1980b), four cross-lines (5354.5N, 5355.05N, 5355.5N and

5356.5N) were cut across a baseline at 375E (Figure 1).

These were soil sampled and magnetic and VLF-EM surveys

conducted. Results were reported in Macnamara (1983a).

In contrast with panned concentrates elsewhere on the

E.L., panning has indicated widespread detrital gold in the

SE sector of E.L. 15/76. This area is mainly underlain by

Cambrian Dundas Group volcanoclastics and tuffs plus minor

ultramafic and basic bodies. Possibly 25% of the area is

concealed by Quaternary morainal cover, which tends to be

distributed on flat areas at changes of slope. While the

moraine has probably been instrumental in redistributing gold

from bedrock sources, the divide on the eastern edge of the

E.L. may mark the eastern edge of any gold bedrock source

stripped by the eroding action of the moraine.

Serpentinites occur along the eastern edge of the E.L.

Carbonate-bearing, fine-grained siltstones and volcano­

clastics have been recognised by previous workers. The

target mineralisation is epithermal replacement type akin to

Carlin-style, such as occur in acid volcanic-carbonate­

serpentinite sequences. An alternative target is the

exhalite type similar to the siliceous pyrite gold deposits

of Bousquet Mine, Abitibi Belt, Quebec. These occur in

altered mafic tuffs associated with hydrothermal pyrite,

kyanite, andalusite, pyrophyllite, diaspore and chloritoids.

Kyanite, andalusite, pyrite and other hydrothermal minerals

have been identified in h.m. at Howards Road (see Appendices

III, IV and V).

400030- 22 -

HOWARDS ROAD AREA

9.1 Geology and Target Type

9.
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Figure 2 shows the aeromagnetic trends in the general area,

including a magnetic high possibly related to an intrusion at

the west end of lines 555DDN and 55D5DN.

The soil sampling Jid not indicate the position of any

strongly mineralised bedrock source. If much of the gold

located by panning is coarser gold associated with the

moraine and the finer gold has been flushed out, a technique

involving selective digestion of fine gold may be useful for

locating fine gold bedrock sources. Rock geochemistry,

involving As, Sb, Mo, etc. may also be applicable.

Visual stUdy and/or chemical analyses of panned

concentrates have confirmed anomalous gold values in creeks

adjacent to Howards Road, draining westwards towards the

highway between Howards Road and the southern E.L. border,

and in drainages in the SE corner of the E.l. Gold noted

visually in panned concentrates does not always report in

SUbsequent chemical analyses of these samples.

9.3 The Main Gold Anomalies

Table 1 lists anomalous samples in order of occurrence

from east to west adjacent to Howards Road, then southwards

adjacent to the highway and then eastwards near the southern

E.l. border.

Sample 602869 (4 ppm Ag, 23.5 ppm Au) contains a

moderate h.m. content (21.5 g) and was taken from Farrell

Rivulet just east of the highway. Other strong values occur

to the east and southeast, e.g. 6D2707C (48 ppm Au), 602692C

(114 ppm Au), 6D2829C (3.35 ppm Au), 6D2694C (3.7 ppm Au),

6D2827C (14.2 ppm Au) and 6D283lC (5.0 ppm Au). This general

area is at the western extremity of the soil sampled lines,

near an aeromagnetic high (Figure 2) and adjacent to a base

metal anomaly located in the early 1970s (see Macnamara,

1983c). A fairly strong result is also recorded on the
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eastern margin of the E.L. near Howards Road by 602877C (6

ppm Ag, 1.9 ppm Au, 140 ppm W, 220 ppm Sn, 1300 ppm Zn and

1250 ppm Pb).

9.4 Hydrothermal Heavy Minerals

Apart from the usual suite of rock-forming heavy

minerals (i.e. ilmenite, zircon, rutile, chromite, etc.), a

number of "hydrothermal", skarn and "alteration" heavy

minerals were also noted. These tend to be fairly widespread

and do not indicate any partiCUlar zone as being a "hydro­

thermal" centre. The minerals include vesuvianite, biotite,

sillimanite, garnet, andalusite, staurolite, ubiquitous

tourmaline, fluorite, topaz, carbonate (siderite, dolomite,

etc.), beryl, anhydrite, pyrite, (?)gadolinite, etc.

Tourmaline, biotite and garnet are fairly widespread.

Most occur as "trace" minerals but some occur in greater

concentrations as "minor" elements in the concentrate (While

chromite, ilmenite, zircon, etc.) usually form the "major"

mineral concentrations in the h.m. samples.

Vesuvianite is widespread as a trace mineral, but

increases to minor quantities in the SE in 602903C (0.8 ppm

Au), with trace pyritic hornfels, biotite, tourmaline, etc.

In nearby 602875C, gold particles were noted during panning

(but Au does not report in chemical analyses), garnet ~ccurs

as a minor mineral associated with trace tremolite, fluorite

and tourmaline. These creeks drain an area of Quaternary

gravels near gabbro and basalt. The higher-than-usual

vesuvianite content may indicate a skarn zone. Sample

602865C carries trace vesuvianite, garnet and tourmaline.

Near Howards Road, 60280lC, with a 1.5 mm Au particle,

is associated with trace scheelite, dolomite and tourmaline.

Nearby, 602779C, with a 1.5 mm Au particle, contains trace

siderite, topaz, tremolite and biotite. Nearby, 602777C

carries trace baryte, biotite, cordierite and andalusite,
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V
602775C carries 0.3 mm Au particle and trace pero~skite and

tremolite, and 602692C, with 114 ppm Au, contained trace

gold, beryl, garnet and tourmaline. To the south, 602B72C

(14.2 ppm Au and 40 ppm Mo) carries trace staurolite, garnet,

biotite, beryl, topaz. The siderite, dolomite and baryte in

the above samples (777C, 779C, BOIC) may have been derived

locally as the minerals are fairly soft. Baryte occurs also

to the east in 602795C, near Howards Road.

Beryl reports in samples 602692C, 827C and B29C near the

Howards Road/Queenstown Highway junction.

Blue fluorite was noted in 602Blle on the eastern edge

of the E.L. near Howards Road. This sample is also anomalous

in Au (1.9 ppm), Ag (6 ppm), Sn (220 ppm), Pb (1250 ppm) and

W (140 ppm). It contains minor vesuvianite, and trace

fluorite, sillimanite, biotite, pyritic fragments and

tourmaline. (It may be similar to 602903C in the SE corner

of the E.L.).

9.5 Conclusions

In conclusion, the vesuvianite-rich drainages indicated

by 602BllC, 602903C and the zone near the Howards Road/

Queenstown Highway junction, appear to have the best gold and

indicator heavy mineral concentrates, possibly adjacent to

local bedrock gold sources. It may be possible to check such

areas by soil and rock geochemical methods, using Au, Ag, Mo,

W, etc. If studies (including geomorphological) indicate the

gold in panned concentrates, which is fairly coarse, is

derived from morainal material, rock geochemical and

selective fine-grained-gold dissolution techniques on

drainage samples may be appropriate. Fine gold is unlikely

to have concentrated in the morainal gravels. Reference is

also made to the recommendations in Macnamara (1983a).
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10. BRICKFIELD FAULT AREA, S.W. NEVADA GRID

Anomalous tin values occur in a creek draining NW

from faulted Silurian-Devonian sediments at 5365N near the

western border of the E.L. Samples 602667-668 and

602808-813 are all high in tin. No apparent morainal

source material was seen.

Sample 602813C (5050 ppm Sn) and 602811C (8200 ppm

Sn) are strongly anomalous, and also contain strong Cr

values (no serpentinite is mapped in the drainage basin).

Panned concentrate 602811C contained a 1.4 mm Au particle,

plus cassiterite, biotite and tourmaline. The anomalies

are similar to those in Silurian-Devonian rocks to the

south, e.g. 602817C, east of the Zeehan-Queenstown Highway

junction and 602845-859 in the vicinity of the Bannockburn

and Sunny Corner prospects. They may be indicative of tin

mineralisation in fractures, elevated Sn in Mariposa-Sunny

Corner Pb-Ag mineralisation or morainal gravel dispersion

and subseqent concentration. If the tin was Cambrian in

age, it could concentrate in post-Cambrian sediments as

h.m. bands with chromite. The Brickfields Fault area is

worth further investigation as the anomaly occurs along a

narrow valley in relatively steep country, amenable to

geochemical follow-up.

Sample 602815C, near the highway at 5362.8N to the

SE, contained 340 ppm Sn only but is reported to contain

biotite, sillimanite, garnet, tourmaline and (?)tantalite.
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11. BANNOCKBURN-SUNNY CORNER

The faulted zone around Balstrup Fault in the

vicinity of the Bannockburn and Sunny Corner Pb-Ag Mines

is underlain by Ordovician-Devonian sediments and

Quaternary gravel remnants (DRG K555-45). A number of tln

drainage anomalies in panned concentrates occur in

tributaries of the Dundas River which are believed to be

associated at Mariposa Mine with Pb-Zn-Ag mineralisation.

The anomalous panned concentrates listed over may

have been derived from:

(1) Quarternary morainal high level gravels derived from

the north via the Dundas River Valley

(2) local fracture systems

(3) prospects similar to Bannockburn and Sunny Corner.

The low Pb content in most anomalous h.m.

concentrates indicate Bannockburn-Mariposa type

mineralisation is unlikely. Fracture-controlled

mineralisation is possible, as the area is highly faulted.

Tourmaline, topaz, sillimanite, biotite, beryl, garnet,

siderite, phlogopite, tremolite, etc. occur in heavy

minerals, suggesting a morainal concentration but possibly

the h.m. (including cassiterite) are derived from the

Ordovician-Devonian sediments.

The anomalous samples and values (in ppm) are:
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Sample No. Sn Zn Pb Ao Au W

602845C 1350 1100 95 3 0.75 310

851C 2100 950 75 2 0.02 260

849C 1650 230 20 2 0.02 15

853C 830 3600 890 4.0 0.02 30

859C 690 2100 810 4.0 0.02 70

857C 150 2800 18 1.0 0.15 115

855C 1250 2700 230 2.0 0.02 60

Apart from the high tin values, W values are high in 845C and

851C. Zn values are high in 853, 855, 857 and 859C, possibly

suggesting a local source.

Trace bery~with minor topaz occurs in 847C, adjacent to

845C. Phlogopite occurs with siderite, sillimanite and

tourmaline in 853C. Phlogopite, topaz, beryl, fluorite,

garnet, biotite and tourmaline occur in 859C, draining

Ordovician rocks (fluorite is common in the top of the Gordon

Limestone).
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TABLE 2

ANALYTICAL VARIATION IN ANALYSES OF STANOARD SAMPLES

,
SAMPLE STANDARO Sn Sn1 Cu Zn Pb Bi Ag Au1 Au2 Ni Co Cr Cr1 Fe Mn Cd
NO.

Analytical
Variation
CSR GX1
"A140022A" GX1 5 80 40 15 1 2 55 5 40 26800 100
"A140187A" GX1 5 75 40 20 1 200 55 5 50 27100 115
"A140367A" GX1 2 75 35 15 0.5 35 50 5 40 24400 90

CSR GX-1H
''AI40046A'' GX-1H 2 80 35 10 1 70 55 5 40 26400 100
"A140205A" GX-IH 2 85 40 25 1 60 55 5 70 27600 105
"A140336A" GX-1H 2 75 35 15 0.5 45 50 5 35 24700 110

CSR GX9
"A140092A" GX9 20 2 2 5 0.5 5 2 2 85 1400 10
"A140241A" GX9 20 I 2 20 20 0.5 3 5 2 90 1500 50

CUNI
A140141A CUNI 14 150 770 200 2 2 175 65 350 31200 135
A140155A CUNI 2 160 800 195 2 2 180 65 390 32000 175
A140168A CUNI 2 150 830 200 2 2 185 70 430 34900 145
A140306A CUNI 6 150 790 190 2 2 180 65 280 31700 135
A140314A CUNI 8 145 780 190 2 2 180 65 310 31700 135
A140365A CUNI 6 145 770 185 1 2 175 65 300 30700 125
Average (6) 6 150 790 193 2 2 179 66 343 32000 142

Average of B
other CUNI 152 785 222 <4 <l <o. 005 174 63 296
(Comlabs)

Note : The sample numbers applying to GXl, GX-1H and GX9 standards are those used elsewhere for panned concentrate samples
(suffix "C") and in this case do not denote a sample site. All were from the same batch, analysed by ALS Laboratory.

-------------------_.



I ~
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~

400038
- 29 -

12. ANALYTICAL PRECISION

12.1 Analytical Variability (Standards)

CSR GXA, GX-IH and GX9 are ground standard samples from

P. Hellman's collection. CUNI is a -80 mesh field standard

from the Cuni Grid, Dundas E.L.

Table 2 shows the results of Jnalysing eight CSR

standard samples and six CUNI standard samples, which were

inserted in the batch of samples A14000lA-A140367A. The six

CUNI determinations have been averaged and results can be

compared with the average of eight analyses carried out by

Comlabs (see Macnamara, 1983b, Table 3).

In general, good analytical precision is shown by the

results. Analytical variance is low for Cu, Zn, Pb, Ni and

Co. It is probably low for Ag although the range of values

is too small for the results to have demonstrated low

variance. Sn and Cr, which occur in detrital minerals, show

a higher analytical variance.

12.2 Site Variability

Table 3 shows the analyses of a pair of different

samples from one sample site and five different samples

collected within a small zone from another creek sample site.

These were analysed to illustrate site variability.

The two sets of results show the metal content at each

site shows small variance, the strongest variance being for

Sn and Cr. While the number of sites checked and samples

collected is limited, a preliminary conclusion is that in

uncontaminated creeks, the drainage sample material is fairly

homogeneous and shows fairly low metal content variance.
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12.3 Analysis of Duplicates

Table 4 sets out a comparison between early ACS and ALS

Laboratory analyses of samples (sequence 602XXXA) and

sUbsequent ALS Laboratory analysis of the retained -20 mesh

duplicate sample (sequence A140XXXA).

In general, the results indicate low variability at

lower values but a greater divergence at higher values. The

degree of variance is probably not high enough to prevent

merging the 602XXX and 140XXX sequences for data treatment.



TABLE 4 : ANALYSES Of DUPLICATES (-20 MESH)

SPLIT SAMPLES ANALYSED BY DIffERENT LABORATORIES

SAMPLE DUPLICATE Sn Sn1 Sn2 Cu Zn Pb Bi Ag Au1 Au2 Ni Co Cr Cr1 Cr2 fe Mn Cd

NO.

A140190A 659t1 4 20 265 180 0.5 2 90 20 70 31500 2500
602659tl 1 20 190 140 10 1 80 20 10

A140l91A 659Am 4 35 370 200 1 2 95 50 55 65000 5700
602659AM 1 30 220 140 10 1 60 40 30

A140192A 66011 6 20 150 90 1 2 10 30 30 30 29000 2100
602660A 1 20 130 100 10 0.5 40 20 10

A140194A 67111 20 10 85 55 2 2 20 20 675 26300 930
60267111 1 10 80 60 10 0.5 40 10 100

A140195A 673A 12 15 135 115 1 2 20 20 55 18200 1900
602673A 1 20 160 160 10 0.5 50 30 10

1114019611 677A 6 20 lIO 75 1 2 55 25 30 36600 1600
602677A 1 20 100 80 10 0.5 70 30 10

A140197A 731A 4 30 240 210 1 2 35 25 60 26900 3200
60273111 10 20 130 100 10 0.5 40 10 100

A14019811 733A 2 20 250 90 1 2 3 lI5 35 270 54300 1900
602733A 1 20 180 80 20 0.5 90 20 10

A14019911 83011 6 20 75 40 0.5 2 3 10 10 15 14300 400
602830A 10 20 90 45 5 1 5 20 20 400 890 1

oj;;

A140200A 838A 4 30 130 30 1 2 25 40 15 34000 460 C

6[12838A 15 35 130 50 15 2 5 40 30 50 530 1 C
C

111403451\ 9161\ 8 25 15 20 0.5 2 25 2 200 4400 20 ...
602916A 10 10 20 20 2 0.5 5 20 10 160 790 0.5 I-

- - - - - - - - - - - - - - - - - - - - •
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(Note 602761C-602809C were not chemically analysed)

AAS Cu, Zn, Pb, 8i, Ag, Au, Ni, Co, Cr, fe, Mn

XRf Sn, W, As, Sb, Mo

Sample Nos. 602651C-602740C

602811C-602917C

A140007C-A140371C

NNo New (sample) Number, indicates the -20 mesh sample

number at the site of the panned concentrate sample,

e.g. panned concentrate sample 60281lC at -20 mesh

sample site 602810A has a new number (NNo) 810C.

(O/N 33326)

(O/N 20130)

400045

bromoform separated heavy

minerals (h.m.)

all results in ppm (including Au).

Values of less than the limit of detection

are arbitrarily assigned a value of half

the limit of detection. Limits of

detection relevant are:

Cu (1), Ag (0.5), Au (0.02), W (5), Sb (2)

Comlabs Job COM 830248, 7/3/83

ALS Batch No. MO 38, 24/1/80

Method

Laboratory

HMG The column headed "HMG" gives the weight of

bromoform-separated heavy mineral (h.m.), in grams,

i.e. HMG. This refers to an original volume of about
30.02 m pebbly sand creek sample of about 6 kg

weight.

Detection Limit

Drainage panned concentrates
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400050

Drainage (-20 mesh) : suffix "A" following sample number

(3) XRF: Crl, Sn, Snl

All values are in ppm, except Au (ppb)

(2) Emission Spec: Cr2, Sn2

33271)

28/5/79

12/3/81

K082/l, K082/2 18/10/82 (DIN

821156 14/7/82 (DIN 30661)

Values below the limit of detection are

assigned a value equal to half the limit

of detection, e.g. Ag (0.5), 8i (2),

(Co (1), Cd (0.5), .Au (2), Sn (2)

Cu, In, Pb, 8i, Ag, Ni, Co, Cr, Fe, Mn, Cd

Aul (ppb), Au2 (ppb)

AAS

ACS 8atch 11.2905

ALS 8atch 8204

ALS 8atch K082,

Comlabs Job COt1

(1)

Crl is an XRF value. Snl values are checks on

analyses labelled "Sn"

(i)

( i i)

(iii)

(i v)

Note Cr2 and Sn are emission spectrograph results

Laboratory

Method

Sample Nos. : 60259411.-91611.

H4000l-367A

Detection Limit

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.1



- - - - - - - - -'- - - - - - -

¥"-~,-.---..---..--"!b,!"'.--.r~-""";!">---~......,,,,",,·,----,"lii""","':';ll'$-;1'f-----..-----,-----

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

TTTTTTTTTT MM MM pppppppp ; ; ; ; 11
_'_"T_~_"'__"_ ,-

TTTTTTTTTT MM MM pppppppp ; ; ; ; 11 .-----"_. -,_._. __..._.__.._-,.-.~
TT MMMM I'1t1MM pp pp ; II ; 1111 ...__._--- --,._-_ ..._.._......•.
TT MMMM MMMM pp pp ; ; I ; 1111 •.__._--- .~. ---_._----
TT MM MM MM pp pp 11._ _...-~~._._-
TT MM MM MM pp pp 11 -'-'-,- .._-~ ... -
TT MM MM pppppppp I I I I 11

~._--_._~-_._.-,'-

TT M'M MM pppppppp I II I 11 --- -~--_.__.._"------~-_._+_ .. _..
TT MM MM pp ll,j I 11 - ._...•.._--._-_. -,.--_... -,-- .- ._...
TT MM MM pp I I I ; 1'1_

-~,_.,_.-._-,-_. __ ._._..
TT MM MM pp ; ; 11
TT MM MM pp ; L
TT MM MM pp I I _1111
TT MM MM pp I I _11.111,1 -,--,._----_._-_._-._--

DODD DODD
DODDDOOD
DO DO
DO DO
DO DO
DO DO
DO OD
DO DO
DO DO
DO DO
DO DD
DO DD
DODODDDO
DODDDODD

USER_1t[OATA.DUNDASJDUNDASGEO.TMP;1
USER_1:CDATA.OUNDASJOUNOASGEO.TMP;1
USER_1:CDATA.OUNDASJDUNDASGEO.TMP;1

USER_1f[OATA.DUNDASJDUNDASGEO.TMP 1
USER_11[OATA.DUNDASJOUNDASGEO.TMP 1

_U~ER_J :,~DATA.DUNOASJo.UNDASGEO. TMP 1

T100: 30-APR-i984 16141
TrOD: 30-APR-t984 16141
TIOO: 30,:,,:APB~_198,,:_.t6::41_"

TI00: 30-APR-i984 10141
rTOO: "3Q-APR'::'1984 1bs41
TI00: )o-AP~~59~4.. 16:41

NN NN OOODoDDP-_:-:.-.AAA-A-AA:-: SiiSilii65~,__:- i;l;i;GGGGG .E'E••••••• ,_oooooo
NN, NN PDOPPPOO _,_, __c ,AAAAAA__,_,_8..SS6SSS- GGGGGGGG,_ •••••••••• 000000
NN NN DO DO, AA .; ~_AA,._~S.S __~_-c-.. GG _ .EE 00 00
NN ,NN ,,00 __,_ 00 _ AA__,~ , AA_,_.S_._'__ ~,,__GG __~ ""__•• , __ , __ " _, 00 00,
NNNN NN 00 00 AA _ ",_AA c66 .-:..,,_, __ , ,GG____ .E, ,,00 00
NNNN NN PO 00 .. AA.. __ "AA:_S.__, GG," "",,, EE __ 00 00,
NN NN NNOO, 00 AA AA SSSSSS __,,,GG _-- EE.EEEEE __ ,,_OO 00
NN NN NN 00._" , ... DeL _AA._ _~AA._"·.;__s.sS.SSS~__,.GG__~ '--_ EEEEEEEE"._~OO 00
NN NNNN po DO AAAAAAAAAA._'-_. .S6_.._GG __ GGGGGG __ EE .. .00 00
NN NNNN _OIL DO AAAAAAAAAA~ ·_- ._ss __.66 ~_GGGGGG. EE. 00 00
NN NN DO DO AA AA~.~ . SS_,_GG __ 56 EE 00 00
NN NN DO. DD _ AA_ AA. ·- . ""_ .. SS.__ GG GG EE. .00 00
NN NN 00000000 AA " AASSSSSSSS ' ..._ GGGGGG EEEE.EEEEE 000000
NN NN OOOOOPOO ,AA , M __S5SSSSSS-_c ,GGGGGG , "EEEEEEEEEE 000000

DODD AAA TTITT AAA
0 0 A A r , A A
0 0 A A T A A
0 0 A A T

"
A A

-~-.- _. -~ .~,-

0 0 AAAAA T AAAAA
0 a

,
A A T A A _... "._._._._~~ -

DODO A A T A A

DUNOASGEO 30-APR-1984 16,41
DUNDASGEO 30-APR-1984 10141
OUNDASGEO 3Q-APR-1984 16:41

OUNOASGEO 30-APR-i~a4 16:41
DUNOASGEO 30-APR-t984 16:41
DUNDASGEO 30-APR-1984 1~=41

uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uuuuuuuuuu
uuuuuuuuuu

DATA
DATA
DATA

DATA
DATA
DATA

VAX lVMS
VAX/VMS
VAX/VMS

VAX/VMS
VAX/VMS
VAX/VMS

..
f' "l

".

,. ,
"

f"

f"

'"
l':'

'",.
,..

,
" t""

,.
,.
,..
,.
,..
,..
r

F r
~

I! r,

/;,;



1~,
to
'0
o
.~
'~~,

Ie

•

•

•
•

Ie

,.

..

..

..

..

..

..

- ­,. 00-
'<

..

..

..

..

-
Cv

-
I1N
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FE
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CRt CR2
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CR
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Cu
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SNl SN2

-30-APR-19S4 16141-
N NO SN
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14000336715. 536838. 003A 2. Q. O. 20. 550. 330. 0 •. 3.0 2~ Q. 90. 80. 90. O. 0.t23000. blOO. 0.0
140004 36676. 536838. OQtrA 10. Q. O~ 75 •.__ 340. 290~=_~=O~,=~2"O._._.2.-.--__ !J~_ 60. i1s. 100. O. 0.130000. 9600. D.G
14000537404.535431. aOSA 2. O. O. 35.• 1';00'. __ .,.50. 00__.2.0_.. 2. O. 70. 35. 65. O. O. 391000 840. 0.0
14000b 37394.535426. OObA 4. O. O. 2!i. 160._.._ ...50., _CL'~~.:c2 .• 0,... _.2. o. 25~ 20. 20. O. 0.40500. sao. 0.0
14000837401 535330. 008A 4. O. O. 3S~ 200. 55. 0 •. _+7'.0 _2. O. 40. 25. 30. o. o. liS100. B90. 0.0
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5. O. ~50., 1400.•__ 4~,Q.P.~_.Q,!.~;{~.J)_. ~_! __ 0._,-"" _]O_•. _.__ .~5--,_. 25.,0. O. a"IQO.·10QOO.
o. O. 65 ~4o.. ..~PQ '-----__ .JJ_.__,~. 0 "2. 0._,. __ .95_•. _...40._ 80.... Q. 0 6 7~OO 4800.
O. O. 20,-, 95._.'.,._9.0.~£.,.~.:P.•~_:t._O __ ".2 •. __,_.O_. __. 15 •. __ 20. __ .15. O. O. 39800. '1908.
O. O. 30. _.. 4o. __...7Q~_ .._.a.~._~1._.Q .. ,,__2._<. G'!. 10. __.10. 1.0. O. 0.2'.2900. 290.
O. __ D. 25 ..__~.2D.•._~",.J:;;-.O.~_~_.~ __._1.---.!~Q._~~_4 .•.~_ p.___ 45.._ 3D .90•. ..:.......0. O. S4~CJO. 910.
O. Q ....,10·. _.50 _.:.35--'--'----1-.0_0_,_Q-"'.S.~_~2~_ __,0 .•._.._.. 2:0 ..... 10•.. 45. __ ._ O. O. 191.rOa. 200.
D. Oi 10! ...._.45 •. '-- 90~...:. __j.Q--'-Q~~ __:?_L.__O~._.__ :1QL.-JO" ... 90. O. O. ;23000. 2Z0.
a. o. 2. 5. hO • .,..._~.P_!~_.P.5 2 •. Q;o _ 2.. "2.. S O. O. 2-<:00. I.G.
O. O. 15. ~.aO •._. __ ..sO.I~-'--P.J...;.:,.. ...1 .. 0 .~j~_~O.l-~ ..__ ;CS:'.- "lS. 15 •..__ o. O. 25400. 6'1'(;.
a. a. 5.. 2a._~_.. __-gQ!..,...__Q.J'_ o. •.5._._-.2~~ .P.L. S. 5. 150. O. O. 6000. tOO
O. a~ 5. 1o.•__... _.?.9,!.... __ .... P.~_~ ....'-G.•. !i_._.~ .._.,,__ .O..!' ..__...5L_ 2. 1,80.. O. O. 3900. ::':0.
O. O. 20. 65. SO•..0. 1.0 2. O. 20~. S. 85. O. O. 13.<:00. 70.
0.__ O. 5~ 2q_•.__.__~~.~._.__O-! __:J_..Q_._.2,._ P.'._, .~L 5~. 310. O. O. 5800. 130.
a. _,0. _5 .. , ..25.~_,_:.2a_~., __.(J.~,_-~!.!Q.• ".2.~. .0.. 5. 5 1200. O. O. 7200. so.
a. _f.J._.... -.,_..!i.~~ ... 2~;~ ._~.O .. :.:.:_:..~Q .•.,-_JJ~~ ;?~ ....._,0._ s...,_._. __ ?~_ 60.. O. O. 5400. 25.
a. o_. 5 _.. _.. 2s .• _.:_-.'??,'!. .......,..,..-.0:_!_..~9..!!_? __...;t; •._~_.O. ...15_ ..._ 5~_ b5 a. O. 1t300. too.
O. 0 •._2.400. 2000,.-".t~.09!~::.....--...Q!":.. ..,(;._._!'.p.:,._.~? ...;......0 ...._t 30 •.._. 235 ... 110. O. 0.192000. 5600.
O. O. 4S390'._300,.."__~.QL,-.:L •.O, ... __ :?:~, O. 65 •. _ 55 20.. a. O. 67200. 7'100
O. O. 70. 190~. __,_1JS.• _ ...CL.-..J,_._O~'---- __2. _ .0. 65 50 •. __ ';<;0,.. ,_.. o. O. ~5'100. li'tOU.
O. a. 35 _210 .._J30._.__a" _1... 0 :2~ o. _'150 _...40. 260. O. O. 61100. 19QQ~

0 0__ .. 0 •. _3S, ... 130i_._70-'-__.Jl c.A .• O_._2~ ... 0,- ..as 0.._.30 0.._2'0 •. 0 •.. __ 00.43700. j SOD,
O. o. __45 •. 1.50. __ .~8O'.;o. 0~....i.,i~_O~_ .... 2._•. __" __ 0_._ 25 •._._30 __50._.__ ._0 .._._ O. 0&100. :.2100.

_2. O. 2S. 1.90_•.._...¢ig.O_;,_~Q~._1 ... 0.-,- ..__4:_._. __ ... QL ;50.. .40._ 15,•. , ._ o. O. _46600. ;,28Qu.
o. _0. 10. 1aa,-,,"_lbO •. _,~ __O,---- ..O,S_.~.;2~ __ .. 0. 10•. 20. _'15 •.._ O. a 030400. 1600.
D. O•.,__._4:0 ...._.16.QL.._.t..?O_l,-''''.~Ql .....:..._0.-$S.__..2,.L..----.--O. 25;35 20._._ OJ O. 33700. 3700.
O. O. 25 _.110. ._6S~... ~_O .•~_Q,~~_~2."". a 30. 15 2S. O. O. 29100. 860.
2. O. 55 450_•.J~.OL__Q_...:...._.2-'-.tL._..:2_._......... _._0.. 1.3:0,~ 4S .1200 O. O. 61000. 7900.
a. Q. 2. S •. 15. __ .__ 0!_~_O.s._. ..2~ _ O. :.i:. 2. 40. O. a. 1800. 3S
O. O•.__ 30 _12S.. _~. .:,..31·9..'!...__......:..O--l-,_'u_Q__,~~_... "",. _o~ _.~_S__ ~ ~Q. _55 .._._ o. O. 52800. a:200.
O. D,... ~1..oq _t20Q.~_,_~ ~O!:l.,--,_{t~_,~.~.Q. __~;2'_',m_.Q.~-:_::- 60 '::.J..,44-~~O"_.n a. o. 54700. 2100.
O. Q, .....:..;: .•. ~JS_L~--:~Q~~_.---2------'-.._._JI.L..rS:: ../ ;', 2 1 : 40_.0_. __._ 0.. D. 6100. 45
a. a. ,2•..J~,~. ?'~"'" .()' ..0.S 2 •.. 0 •.··2,,' 5'" .. 50. ..0. a. 4300. "125
Q. 0..:., io ... ~.. ~6~ !-~=-T.BQ _:__=-~)}.•-. '=Q.:~=._-l.~-'~.ri~~~-.~o ~-=.g(i~}~'~o..l-~-:-=__:Q.I_._._ o. 31 500 . ;::> DO .
O. a. 35 370. 200. D.! ! .. 9 2. ..0. 95. so!..... 5_5._,__•.(1.... _-. O. 6S000. S /00
O. D. 20'. _.1.50!_,_9()_!_. O. 1. •. 9.. ~.2.!..,_ .. _ 10. 30. 3D •.._30. o. O.~:_i9000. ;:188 ..
o. O. 10. 25. 20. O. 0.5 2. O. 15. 5. 65. O. O. 10800. 110;
O. u. 10 •._.... 8~.:_~~.5~._ .~~. ~_.Jf. --.2. O. 20. 20. 675. D. O.-·-Z630D. 930.
O. O. 15. 135. 115. a. 1.0 2. a. 20. :.co. 5S O. 0" 18:.200. 1900.
o... 0~_~=:?O.!'=j10_.:: 7.5.'--_ O. _(~o. 2. O. 55. 25. 30. O. O. 36600. :1600.
O. O. 30. 240. 210. O. 1.0 .2. O. 35 2S aD. O. O • .i-:b9QO. 3200.
O. O. .20 •... _2:S0_~ ~O._. .Q •.~· 1)~l "'2. 3. 115 3:'. 270. u. D. 54;:)00. 1900.
O. Q. 20. 75. 40. O. 0.5 2. 3. 10. 10. 1S 0. U l't3iiU. 400
q. ".OLc~~_,30. ,130.30.. O. 1.0 2. O_~ ......;,..:250.__ ."0. 15 O. O. 3 .. 08U. 4~(j.

a. a. 2. 35. 5. O. 1.0 2. a. ~o 5. 4000. O. O. 300u. ~S.

a. 0.' 5. 70. 1Q._.. _._O. 2.0, 2. Q~ .._._"Zg~.._-=,is.,.'10000. O. 0.11700. lll.l
a O..... 20. 130. 55. O. 1.0 2. a. 25 to. IbOO. O. O. 46300. 160.
O. _,D., 20. 140. 40 ....._Q....._ 2.0. 2. O. 40. _~a:O~.1,QOOO. o. o. Z4500. .:. .. u.
Q. 0 ...,. 5 to. 2.0 •.0 .• 0.5 ..... Q. 10. 2,~... _ 55. O. O. 2200 to.
0.. O. 65. 390. 3:20.0\_. 4.0 .._~. o. 70. qO .•..,_"_e-Q •. __~_O. o. ~~100. l.iOO.

- --30-AP~-1984 1.,41

'1'.2A 28.
143A 14.
14-41~ 8.
145A 4
146A 6.
147A 12'.
14,'jA 4.
149A 2.
150A b.
iSlA 6.
1S2A 6.
153A 18.
1S4A 20.
156A 6.
1SlA 2.
1S8A 4.
lS9A 16.
160A 2.
10tA 12.
162A 12.
163A 2.
164A 4.
165A 8.
166A 10.
l67A 12.
169A 12.
i70A 2.
i7iA 8
t7~A1DDD.

173A :2
174A 8.
175A 6.
176A 2.
177A 8.
178A :.2.
'179A 6.
'180A 4.
l8'Lt. 14
182A 1.6.
183A b.
184A 10.
185A 16.
186A 14.
l8BA B.
190A 4.
191A 4.
192A 6.
193A 16
1941'\ 20.
195A 12
196A 6.
197A 4.
198A 2.
199A 6.
200A 4.
2ulA 12.
:2U2A 500.
203A 6S
204A 65.
206A 22.
207A 10.

---
140142 37074. 536305
1~0143 37067 S363t3
140144 37055 53S946
l4Q145 37261 535883.
140146 37119 535791.
140147 37023. 53Sl26.
140148 37144. 536231
140149 37139. 53b232
140150 37116. 53620B.
140151 37180 536213.
1',0152 37142. 536377.
140153 37133 536372.
140154 37150. 536412.
140156 37144 536411
140157 37129. 536365
14015837172 536341
140159 36690. 536368
140160 37039 535661
140161 36756. 536308.
140162 37095 535553.
140163 37010. 535714.
140164 36966 535739.
140165 36649. 536212.
140166 36643. 536235
140167 36960. 535765
140169 36969. 535757
140170 36794. 535922.
140171 37256. 5355$4
140172 36724. 536518
140173 37216 536215
140174 37213. 536222.
140175 37070. 536~08.

140176 37065 536408.
140177 37096 536389.
1~0178 37085. 536356.
140179 37138. 536012
140180 37147 535979
140181 37153. S35817.
140182 37111 536394.
140183 310,9 SJS624.
140184 36896. 536295.
140185 36835 536272.
140186 36976. 535766.
140188 36959. 535778.
140190 37146. 536439
140191 37139. 536437
1~0192 37256. 53SB~9.

140l9~ 372S5 535554
140194 36595. 536522.
140195 36712. 536314
140196 37364. 535717.
140197 36781 536406.
140198 36754. 536458.
140199 3{~U~. 5~S38a.

140200 37246. 535290.
140201 36628. 536464.
140202 36605 536500 ..
140203 36608 S365~8

140~04 36614 536522
140206 36594 536534.
140207 36674 536~06.
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-'"-
W. lJ

U.<J

lj. W
0.0
(J.G
n.U
W.W
0.0
Lj. W
G.J
Li.U
O.G
G.O
0.0
0.0
0.0
0.0
G.O
U.u
G.G
D.LJ
a.G
U.U
0.0
O.G
0.0
0.0
O.W
u.u
0.0
0.0
0.0
0.0
0.0
O.LI
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.U
0.0
G.O
0.0
0.0
0.0
0.0
0.0
O.W
0.0
G.O
U.IJ
0.0
0.0
0.0
O.U
O.G
U.U

------~.ge"-

259A
260A
261A
262A
263A
26'oA
26SA
266A
267A
269A
27QA
271A
272(10,
273A

16. O. O. 55. 560. 310. 0. 2.0 2. O. 80. 55. 1"0. O. O.IL.:Duu. SiW'a.
b. O. O. "5. 240. 650. O.__ .2!O_. 2. O. 130. 70. 160. O. O. 67':'l1Ll. "dOll.

14. 0. 0. ""'?" qO,... '!'.0 ..__.Jtt~.,.•J,L,,--5_._.2:-.L_..~_,Q.. S .._~_.S .•~ ...:l5~-'-_ O. Q. aOQo. llS.
14. O. ..0 ,~_",.. _35~~ ..,:330 !_ .. 105 •._.,.__ Q.~..~_t,~ q.__ .,2.! ,. Q_~_,,:....-7S •. _"]P'.~ ,,11 O'!--.--_~.O • ~,. o. sa100. 2..:,.OU,
1 8 • ..0 • __'-O:,~,. __,.?S~__JtSO !__.__~!O .•,,__,",.9..i..~_!.JL_<);~....:.. .9.!-. ~ ~...__ S0 !..__q9.0.• ~.~Q • _.___ O. 61 a0O. it·/ (J CJ •

8. O. O. 60" .. _620 •. 40Q.,,~.__,.o.!_,_~2!O~ __ ,.;Z:. _.o! . 6S L ._SO•.. 195. O. O. 8l000. ~ooo.

2. p.o. __,.7Q.•..~'tORO ! __ ,11 DO •__Qt~O... _,_2..t...__".o-...,o,.. __ ...9S'L:.J.1.Q ...__·17.0 • __....~ o. O. 7 t 1 OQ. 4100.
ZOo O. O. 25. 4loO. 180. O. 2.0.. ,,2. O. 10S. 55. 2.1,.00. O. Q • .2l600. -'rciO.
to. .__0. Pi_ _49 •..J~00'- __.~OQ,~._ .. ·O-:==~'-Q .. ~-=;;::I.,, .Q ...,_~~Og .•_~.-31o ...1~OO. o. O. s",aoo. s~uo.
12. 2. O. S •." 1,5 •.__ .. 15. __ . o.__o.. s, ;t:'L,- 5!e 5'_,.. _2. 25. O. G. "sea. SQ.
10._ o! 0._ 5. 25 __..1.5 ....._ Q_ •. __ ,_O.I.fi._., __ 2,-,,_.. O--,-_.~ .:,5 .2'~. 20. O. Q. ~S(j'J. ::IS.
10. D.. O. 100 •.. a20, _~oo._._ q_._. LO_~2 •. 0 ...._1.70 _140 •. , ...140. O. O. -'rIS00. ,noo.

?2:2A,_. 6. O. ..0.,._._.. JS~_, __ .60. __..__ 301,, ... O,._._1.•,O..__2 ...,. Q~,__ ~.2S __~.10 .. __,_ SS ..~_. __ O. _. Q. "'8'=tOO. __ 140.
223A 22. ~. O. 20. ~O •.__~jOO.~_ ..O.,----1_,,-O... __ 2._._"_.o._.. _.1S,-,. S. __._180 ...._._ 0._. O. aSOQ. so.
224A 10.S. 0 ... _ ..45.1. .1Q5:I__" ]s........:..~JJ..~"""O ......:......2"_____._.a._."--'__'_60.~.~30 .......330.. _. ._ Q._ O•.21:..100. 290.
225A 55. 35. O. 5. 15'•. ~.1s._.__ a.~,_.:.._.o.s. 5."-... 0...:._ SL..__ S._130Q.~ __ , .0. O. 3800. 3:::',
226A 12. D. O. ~. ·10 •. _ _.10L..:-_.. O•......-...O ... 5 __~2,. Q."-- .S.__.2._ ... 95...__ .0._._ D. 3500. :10.
'2::::'-1 A 12. O. O. ~'. __ s .. _ _lQ.,.._~O.•._O.$ . 2.~ .._... O.__ .5. __.2. 85., O. O. 1300. -IS
228A 30. 0_•. 0. .t9S. _630.•. _..1..95 •...~ 'O......:.~2.._0. __-2_~_. __ .. .QL_"_... 2.40._,_,,1,40,. .210 •. ~ Q. O. 59300. 3BO(J.
229A 14. O. Q. 820. 1200. 210. O._._.3.Q_. ~.,_..."._Q. __ . 4100-.300. 230. 0.0. e99DO. 6-dDO.
230A 11S. Q •.. O"-_,.S7C .... __ 870. __ 280 •._.,._OL~~2.... 0._ ...2L...-.'O •. 3.30.•_.200 •... 200 •.._.,., OL. Q. 80t.UIJ. ::;JIJU.
231A 220. 0. 0._ 520. aoo'._ 460 •.._... 0 •. ,3.0.,. ~_"___ __.. Q •.. 2:3Q •. 155. 155. Q. 0.82000. ::1"100.
232A 18. O. Q ,.. __._620. 5~Q._1 'tS" ._.~._O_. __--2 ... 0 ..S_. O. ........ ,.220.,_1.1S. ~2Q. O. Q. 700DO. 2401J.
233A 16. 2. O. 15. 340. 540. O. ~ .. Q ~o ...__3.,. ;55. '15. '125. O. 0.33400. llCiQ.

14. O. O. 25. 810. 53D._.~ .. 0. 3 •.0.... __._2. 0 ..__'110 •.. __45. 820. O. O. 5i700. 3600.
10. O. O. 25.3000. 1900. O.~_2.0 __ 2._. O. tbOD. 135. 165. O. Q. 55500.'10000.
8. O. O. 20. 2ao~ ._.S50_._._0.-L... _2:..•Q.~._2. .._."O ...__.. 1j.O._.._.~s. ...._500 •.__._ ..0. ,, 0. 477UO. 3000.
4. .L. O. S. SO. 95. _O,_,_1.. •. 0 __..2~", S. 15. 5. 170. O. O. 13500. 150.
2. 2. O. 15. 380. 13'5. O"!..:.._~.JL ,2-" ..D_!...__.4.10! .80.10000. _0. O. 46800. lauD.

10. 2. O. 5. 75. 90. 0.,.__ .1.0 2. 5. 10. S. 430. O. O. 9300. 140.
12. 5. 0 •.. 55. 6600. ~800. 0 •.. ,12.0 .. 2. 0_. 170. 110. 2100. O. O. 64300."10000.
10. 0._: O. 2. 5. 10. D,,, 0.5- .?. 0._. ' .. 2. 2. 140. O. O. 1400. to.
2. O. O. 20. 420 •.. 450. Q. t.O 2 ..... o. 35. 10. 250. o. O. "1000. 1700.
6. O. 0 •. 05. 4100. 570D!. ~"o._._S.,o 2. D. 5~O. 80. 1100. O. O. d'1700.'1420G.
2. O. P.~ 15,_ 195. 270•. _Q!_ ~o.!-5 2. ,,0, 410. 150. 900. O. D. 315UO. 4900.

55. 50. O. 55. :1000. 2800. o. ~.O ... 2. O. 1400. 260. 2500. O. O. 70100.10000.
8. O. D. 115. __ 1600~ ..6400. Q.---,-t:4.D.. .. 2.,.. 0'---_ 150. 45. 500. O. O. 8"1300.10000.

10. 5. O. SO. 700. 1-toO. 0 •.__ 3.0 ~. __ 0 ... _ 480. 250. 2300. O. O. 74000.10000.
6. 2._ O. 70 •. _4100. 3'?O. .__ Q ........,,:.~.O .__~.2.., Q •.. ,1.0QO~ <'90. 220Q._~ .0. O.·1150GO.1000G.
4. O. O. 170. 780. 1900._._.__ .Q •.... 4.0_ 2. O. 17·JO.__ 470. 8500. O. O.'USOGO. 6200.

18. O. 0._ ,-_105, ~ooo. 640Q--"__ ,,'_QL..~~ .•,O_2.L'" __ O.~_ ~s,_ 30-, 170. O. O. 59700.10000.
12. O•.. 0. 55. 480•. 780.__ 0.__ t5.0 ..._... 2. __ 0._3000.,370.10000. O. 0.183000.10000.
14. O. O. 60... S70.•. _ZLWO.• _._.. 'O ... .9.0. .,2 ... 0._ 40._ .. .30. 60. o. O. 44200. 7300.

8. O. O. 320._1_600.•.S8()O! .. _.__ .Q_._~2S.0_ 2. O. ~l50 •._ .90 .• 240. O. 0.124000.10000.
4._ O. .0 •. ~ 35 •... 510 •.....410._ .. O.~.~2.0~ ...~2 .. ~~. o.~t700•. .260 •..3100.. o. O. 74500,10000.
6. O. 0._. __ 15. 70.!._~_... 4S •... O•.0.5.. 2,-- o. 30 L .2:0,,_ '2:.20. o. 0.24900. 330.
8. O. O•.. ~20.__ 70. _~_~D.. 0 •. _.0.5 _.2 •.. 0 ... 25 •. 10 •. 115. O. O. 14400. 70.
6. O. O. 30. 75. 45. 0., ..,0.5._ 2. O. 40~ 70. 85. O. O. 71400. 2900.

12. O. 0._ 25. 50. SO,. Ot_....O •.5. 2. O. 20. _ 5. 60. O. O. 32600. 50.
2. O. O. __ 10. 20. 20. 0._ O.S 2. a. 10. 5. 70. O. O. 12300. 35.
2. O~ O. 30~_._ 150. 50._, 0."-_,_.1_.0,_.~. O. 55".- _30,.. ]5. O. O. 64100. HWO.

to. O. o. 15. 45. 20 ..._ 0. o.5 A. O. 20. 15. 50. O. O. 19400. 105.
2. O. '0. 20. 55. 35. o. 0.5 2._.__ o. 30. 15. 45. O. O. 31700. 260.
6. O. O. "5~' 20. "25. O. 0.5 2. O. S. 2. 10. O. Q. 3200. 25.
a. o... ,_,.o,!_..._.40. 190. 120. o. l.D .. :':-~'? O. 35. 30. 25. O. O. 42100. '1800.
4. O. O. 35. 220. 130,,,0., .1.0 -;2: •. 0, ,,4Q. 30. 15." O. O. 41400. 2100.

10. O. 0". 165. _400.10000,.~.__,,~JJ.~_·_--=4~j)-==.~:;:~~O~~: 7,0. 55. 1S. -, o. O. 52300.10000.
.tL.=~···Q':'---·o. 380. 520. 39Q()._.~ _ q•..,3.0~_~ .•._~_a_.\-.,...,.....;3S .• _ 25. 25. O. O. "16100.10000.
20,.~. ;20. O. 190.40000.18400. OI_,37.• 0_......2I...:.,_:"D.~:.,.""-,50 •. '" lS. 90. D. 0.19QODlJ.40SUiJ.
8. 2. O. S •. ",:.1S0"!~7.,1_00:,:--::-:.O. 0.5. __ ._2, o.~_ to ..,,-"_~~_,s. 310. O. O. /400. 430.

18. O. o•. 10.,-,,-U5..::..£:J1S.~_Q• .. ~.O ..••._ a,lYOO.JAS.1000a. O. __.0. 89400. 1700.
. \':f:\:

--it"

;::08A
:'::O<iA
210A
211,.,
212A
213A
2'i4A
21SA
21 "7 A.
2t9A
220A
22'lA

234A
235A
236A
237A
238A
239A
240A
242A
243A
244A
245A
246A
247A
248A
249A
250A
2S1A
252A
2S3A
254A
255A
257A
258A

-
536812.
SJ6d22.
536793.
536·190.
53679"1
536793.
536"153.
S3b7S:.i: •
53':,739.
536'f66.
S36l48.
5-36740.
536748.
536693.
536729.
53b424.
53645B.
5364·'6.
536486.
536609.
536606.
536596.
5369-1·{ .
536'138.
536140.
53614~.

536139.
536122.
536-134.
536102.
536115.
536097.
536092.
536104.
536126.
536165.
536178.
536178.
5 3td 91
5362:2'1
536218.
536:251
536231
536:237.
536242.
536213.
536:;::01
536203.
536202.
536176.
536:::23.
536228.
536236.
5:16:266.
536:2:22.
536231
536267.
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60272736808. 536352. 727A O. O. 1. 10. 20. 5_. 10. .0.• 5,_ .. 0... 0._ 10. 2. O. O. '10.
60272936"198. 53637-3. 729A D. O. 1. 10. 30. 160 •."... 10 •.~_O.5 __ 0. O. 10. 2. O. Q. 10.
60273036793. 536385. 730A _.0. O. 1. 10. ..20. 120.• ,,_ ..JO.~ .. O.• s, 0 •...0. 20 ... _,,2.. D•. _ Q. '10.
60273'1 36781. 536406. 73'lA D. D. 10. 20. 130. 100 ...10.., 0c.5 _0 ... o! 40. _ 10. O. o. 100.
602733 30754. 536458. 733A O._{},__ 1! 20. __ 180. 80. ~o.__ ._0_!.5 o~ 0 •._90., 20! 0 .._ O. 10.
602735 3673D. 5-36466. 735A O. 0., 30. 30. 30. 40. 10_.~ Jl.5 __ O. _ O. 30, 2.. D.. O. 20.
60273636730. 536490. 736A O. O. _.,1. 20. .90•... t6Q! .....10. ._Q_.S Q.•...... O. 90.,,"._,2. __ P~._ 0,-- 10.
602737 36489. S36/H"1. 737A O. O. 1. __ 10. 10. S. 10. O.S o. O. 2. 2.__ O. O. 10.
60273936544. 53683:;;:. 739A O'·c O. 1 •. , 1._~~_10. 5L_.._J.OL_..Jh~.__Q._.~_=·q,. ZOo .2. o~-- O. 10.
60'2741 36613. S36837. 741.A O. O. 1. 1. 20. 5. 10. 0.5 O. O. 2. _ .2.. O. 0.300.
602"16036505. 536717. 7aOA 5. O. _l;)., -'_30._'·- 75. -'.. --35: 20. _i..i;J·_~j.5._b. 40.•._ 10. _ 220. 1100. U.
60276236500. 536855. 762A S. O. Q. 10. 10. 30. 10. __O.S 5. O. 20. 1. 160. 410. O.
6(1:.2"76436530. 53&B-43. 764A "'. D•. O•..15. 1.0._ ... 30 •...... !) •. __0.S. 5. 0 .. _ 20 ... 1. 150•. 340. O.
60276536542. 536843. 765A 2. O. O. 10._ 5. 10. S',0.5 __5._ O. 10. 1. 170. 360. O.
602766 36548. 536851. 766A _ 2. 0.. O. .10., 5. 10. 2. D.S, .._.. _$. D.• _ 1S. .1. 330. 370. O.
602768 36SS7. S3e8S5. 76BA 2. o. O. iO~ ,10.. S. S. O.S S. O. 10.. 1. 160. 410. O.
602770 ~6604. 536847. 770A :10.~ ,D. O'.~ ~D~_. 10•.. ~_15 •. _ .:.2. ·O~~ 10.- "0. __.10. 1. 150. 300. O.
602772 36613. 536847. 772A 10. O. O. 10. 70 .. 60. 10._ O.S 10. O. 20 •.10. 230. 470. O.
b02774 37274. S3555-'. 774(>., _10 •..0 ... O. _10. 20. 15 •. 15.__ 0.5 ...10._ 0 •. ZO~~ 5. 270•. 850. O.
60277637262. 535547. 776A 15. D •. O. 15. 3S. 20. '35 •. a.s ~10. 0 •. 20 ..... _10. 2:20 •. 440. O.
602778 37254. 535544. 778A 2 ..... 0:. __0. 20. 70 •.. _35~ 30 ......,.~Q._tch O.• 6Q.•__.._.1S •. _tiS. 830. 0._.
6-0"2780 3756D. S3582Q., 78QA 10. O. O. 20. SO", _ SO. 25. 1.0 _to .... O~ _70._30. 1.2:0. _.380. O.
602782 3l525. 535794. 782A 10. 0,. _O.,;lO. 70. , .. 30~. 20 •. 1 •.0 _15._ O. 120 •. __ 80. 23D. 540. O.
602784 31519. 535"9'1. 784A S. O. o. 25. 70. 40 •.. 30. _.1.0 .. 15. O. 120. 20. 130. 670. O.
60278637508. 535798. 786A 5. O. O. _20, 60. 'tO~_. Zo-", . .1..,O_,~1QL_ .. QJ 75.,_30. 185 •.._550 •. O.
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O. O. 15. 90. 45; 20. 1.0 10. O. t05. 30. 260. 740.
O. O. 10. 25 30.,,_20 .•~_,~,.O 1S._.0~_", 35. 10. 230. S80.
O. O. 10.", 2S,.~_.,.;39.__ ... __,~~!_.:_t!.9._, S,•. p.~.,:: 45. 15. 320. 1000.
O. O. 25 •. 100. 7Q. ,_,s_~~.o 20'!....,. .. _O. 100. 50. 250. 400.
O. O. 20. 60._, 4Q. .5_L.".,:t.o_ 10. O. 60. "-"'20. 280. 680.
O. O. 20. 100. _sa'__,~.S.~~,---"1.0 15. O. 70. 30. 185. 490.
O. O. 20. 100.55.-,-20.c~1.010. O. 50. 25. 90. 280.
O. O. lS. 40. 20._._ 5._,_1,.0,. 5. O. 25. to. 140. 5.20.
O. O. 20. 40. 60',_._1SJ...;.;.,_1.P.__ 10. O. 20. 20. 80. 560.
O. O. 1S. 50. 35. 10., 1.0 5. O. 20. 15. 150. 300.
O. O. 30. 60. __ 45 ... "__.. 5 ..~ ... _1~Q 10. 0.,. 30. ;(:$.19:5. 370.
O. 0·. . 10L20.'9 •.....~..••.•..9.,5.,•... 2._. 0,- 10. 19. lOS. 500.
o. o... 5•._20 •.. "...10 •.~..~~_9,§_... 5 ... 0.. 10. 10,1500, .•~OO.
O. D.. 10~_ 4a. __20!_~,~2..:!-.__0 .• s., s •.._ O. 10. 10. 1600 .. 3600.
O. O. 10. ~0 •.,-"_2D.•~.,.2: ...:.e- __.O ...s ...."...5L_.._O _.. _ 10. __.10•.1400. 2300.
O. O. 10. 30. __._._1S,~ ...,.,..~.~.!,--..~.O!.5__ 5._ 0, 10.__ ..10._:2800 •. 4200,.
0.. O. ..5.... 180 .....J.2.L...10-'--_1J.9_".S.. O. 20,.,S,j4800.16800.
O. D._ 30. _.130 •. _180. 20 • .<1.• 0.__20. 0.-. 40. 30. sao. 4900.
O. O. 25. 45. __ 30,._.,;;.._~S ..~:~_~L.O_ 10. 0, 20.t5. 220. 67D~

O. 0._ 3S •.330. 100. 3?!,--.._2.0 .10. 0 •. _ 7Q. 65. 230. 420.
o. 0 •.. ..110 •. 150. 't~g,...;.~t~.Lk-.-...2.",O __ZO .... _... O. __.,.. P,O._.... 25. 210._. 410.
O. O. 15. 40._.....30. 1Q_!__ 1.0 5. .0 ... 20,... 15. 180._ 610.
o. __ 0. 15., 150. _,95,._:1Q_~~._l.LQ._.. ,,~!:i. ._O. 20. ZOo '600. 3200.
O. O. 2D. 9D. 45.• ~ __,,_J;,.~_.1_. 0._ 5 •...__. .D! ~o . __ .20. 400. 890.
O. O. 10.__ 25. :2.Q~I.:.~?,!.:..__J_.Q __ 5_.!~__ o.!._ 10. 10. 370. 1000.
O. o!. .. 20. 40. 45., _5._.~.. ~ • .o_ 20., 0 .... 25. 10. 55. 130.
O. 0._ 30 ...._.65. +---_ !:iO .• 1.0.~~,j.-.!.O." ?0.• . o. 30. 30. 60. 270.
O. O. 35 •... 130. 50. :l,S.!,_.~~>O 5. 0. 40. 30. 50. 530.
0 •._. 9. 10. 40. 30. 15~_. 1.0 3. p.~ 30. 20. 2400. 5600.
O. p. 25. 95." 30. 25. 1 ... 0 3. O. 60. 30. 1500. 3600.
O. 0 •.. 10. 20. _,20.~__._,2:.!-__P ..,s Sol 0 •. ,. 10. 10. 640. ;=200.
o. O. 10. 30. 50 •. :2~'!.._ .. Q.~5 1S. 0 •. _ 15. 10. 250. 450.
O. 0 ... 10. 40.1' •._....1..•_.:1,0__., .•...0._ .. 20 •.. 10 •..3600.•.. '1600.
O. __ O. 10. 20.__iS•.. ".__2-,-__:!~_~ .5. 0._.. 20. 5. 320. 1000.
O. O•... 15. 70 •. <,0 _S~ l.,D"_.~.5 .•.... 0 •. 30. 19. 430. 1900.
O. O. 15. 20. 20 2 ~.1.0_ 10. 0._ 20. 5. 410. 1400.
O•... 0., 10. 15. 10. 2 •. Q.~S-. .S~--:.__ O. 10. 1 440. 2100 ...
o~ 0 .. 10. 15. _2.0",_." S...~ 1.0~_ .....5.~, O. "15. 1 •. 390. 1100.
0. .. ,,0 •.. __ 10. 20 ... ~,20,!~.:.....JQt.:__1..~_O_ .. ~O •._.~._D!L ....10._ 1. ZOO. 400.
o. 0 .... 10. 15. _ 10. 5_•. _1•.o~, 19 •. __ O. 10. 1. 3:20. 680.
O. O. 10. 30. .__ 25.~.__ ._:2.l__~. __L.O.~_.10_ •. __ ,O,--- 10. 10. 580. H"OO •.
O. O. 25, 70 ... _ :2S_,..__ .1(;l_,. .. 1,_.O ._s._..~. 0, .. __ "5. ;:0. 640. Z100.
O. O. 25. ..20 •....~.19,__ .;1.._._Q.5 ... 5 ••.. _9 ......0 •.....10 •.._ S20 •. 1500.
O. 0 •.._ 20. 70._ 30. 1o_. __._o.5 ~,_"_,,._o. 50.__ 20. 520. 2200.
O. O. .10. 20. 15".~. 4.~~__ .O .• 5 '3._ .0. 2.0 ....10. 160. 38-00.
O. O. 150. 4800. 7600. 5S.1S.0 __ 10. Q. 210. 80. 8400. 8900.
O. 0.. 20. 65. 7.0.'.. ·.~·~~-·1.0.. ·.·.. __ 3 .... O. 45. 20.5600.8000.
O. O. 10. 10. 20. 10. O.S 10. O. 15. 5. 13S~ 1600.
O. O. ""20. 95. 35.---··20. 1.0 5. O. 70. 10. 1400. 3300.
O. 0." 30;· 65. ~--30:·- 10.-'··-1:0·-1,0. O. 30. 30. 800. 1600.
O. O. 90 •.2800~.4800. 25~." 12.0 3. 0 •.. 180 •. 65. :2000. 3400.
O. O. 20. 1S0. 34o_. 2~ .1.0. 3., .. 0 .... 30 •. 15. 190. 860.
O. O. .10_" 15. .30,!_.~.... ;2:.~_. 0.5 3. o. ,15._....10 .. 170. 1500.
a. O. 10. 20. 50. 2. 0.5 2. O. 20. 10. 200. 3000.
O. o~ ~Ol_ 1600._2:,!OO. 30,. 7.0 3. 0... 90. 35. 330. 1400.
O. O. :?O. 120. 760. 1Q~,_.. 2,.0 3. O. _ ..30 •.40. _ 430. 3300.
O. O. 10. 30. so. 2,-_0.S .. 2. 0.· .. 20,"..19~.. eoo. S800.
O. O. 1S. 65. 35. 2.__ 1.0 S. O. 30._ 40 •. 440.3600.
O. O. 10. 35. 30. ~~ O.• 5 2. Q. ~o .... 20._ _.2.2Q, 620.
O•. ~ O. '•.. S'" .20 •. 25, 2, ..,Q.~,_1..s.. 0.20,-- S._~_310. 1.400.
O. O. 20 •.. _60 .. _50. ~, ...l.O_.IO ..... O. 30.25•. <10.960.
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INTRODUCTION

Forty one panned teavy mineral samples were received

from the Dundas CSR Exploration office for further concentration

over tetrabromoethane and determination of heavy minerals present.

Heavy minerals were tabulated as major (more than

10.0 percent), minor (1.0% to 10.0%) and trace (less than 1.0%).



-2-

O. 16

0.07

O. 15

O. 17

NiO

0.28

0.20

0.28

0.25

Durite serpentinite

Tremolite serpentinite

Bastite serpentinite
(Lherzolite)

Chtomite serpentinite

W/:'j Percent

The problem ofchromi~e from ultrabasic intrusi7es

having a close association with gabbro/norite dykes is

exemplified in. The Lizard occurrence where a metamorphosed ser­

pentine magma has been intruded by gabbro and norite. The

chromite there is in fluxion bands in fine grained serpentinite

which is converted to anthophyllite, tremolite and talc in shear/

crush zones. The serpentinite described has a ratio of 4:1 chrome

to nickel (i.e., 0.28% Cr Zo 3 and 0.07% NiO). It is interesting

to note the Cr 20 3 :NiO contents of other serpentinite present:

The tremolite serpentinite th2refore has a close chrome:

niCkel relationship.

Chromite was found in large quantities in the drainage

samples from streams draining the extensive serpentine outcrop

of Mount Razorback (metamorphosed pyroxenite sills) and its

extension. Chromite also appears to be eroding from the Cambrian

gabbro/norite in the south-east sector of the lease, and from an

unknown source occupying high country on the east side of the

lease •

Chromite is present as non-magnetic opaque octahedra

having a bluish reflectance was checked out by Central Mineralogica:

Services, Adelaide and was confirmed to be a magnesian variety

of the mineral.

SUNHARY

Other than an abundance of chromite and ilmenite

(including leucoxene) in many samples and major .zircon and

rutile in several there is little of interest or significance

in these concentrates. There are however, traces of gold,

beryl and monazite in sample 691. (. " (;'j1.P)

I . 'o~'
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MINERALOGY DISCUSSION

Sample locations unknown.

649-AR.~OO -;;? : L"IOI\lS Rwc~ (HILPfIZS Qoa.c\).------- ' "" --
Mostly consists of a~dn€e~o! ~aic-silicate minerals and

, -- '-limoni_~=-- particles':"-A poorly sorted coar-se-~ate of

't~~m6Iite, actinolite and epidote and heavy rock parci~l~

CE 069: 6c'Z.(>S4?

••
Limonite particles are abundant with prominent

schist and traces of red spinel. Worn mineral

sorted.

CE 072: Gb2 657 P

r ,
gamet~ferous

grains, poorly

Ie:}
I

•
I
I'
I

•i-
I
I

Abundant limonite particles and calc-silicate and some granite

derived minerals occur with traces of molybdenite. Partly

worn mineral particles, moderately sorted in a bimodal distri­

bution.

RG 100: 60'2..(;,50 P

An abundance of goethite particles and zircon, appreciable

leucoxene ilmenite and rutile. Granite and basic rock sources

or from sediments. Well sorted.

NW Corner just beyond the lease ( 5368 m N to 5368.5 m wi
36500 m N to 36600 m N). Catchment from Crimson Creek-Oonah

Quartzite and Slate 738 and 740 :

These concentrates are similar with epidote rock

fragments and abundant chromite, epidote and rutile, zircon and

tourmaline in 738. Chromite appears fresh and is probably

derived from the southerly extension of Serpentine Hill.
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Central East en (5359 m N to 5360 m N/368 m E. Sample 715 :

NW Part of lease (5365 m N - 5365.5 m N/3650 m E - 3660 m E) ,

668, 670 and 672

368.5 mE).

728 is missing.

Major chromite is present with appreciable epidote

and zircon, less ilmenite and tourmaline. The chromite is unlikely

from Mt. Dundas dolerite of high relief, yet the Mariposa

stream drains from this mountain. No other source of basic/

ultramafic rocks is observed. The ilmenite association is

weak, chromite varies from fresh to weathered. The origin is

therefore diverse.

The drainage is from Mt. Razorback. As one would

expect all samples except those from the most southerly streams

contain appreciable quantities of fresh crystalline chromite

from the serpentiniferous Mt. Razorback. Samples 725 and 650

contain more than 90 volume percent with rather less than in

726, .734 and 725 with least in 723 which contains mostly epidote

rock fragments. Rutile, ilmenite and zircon (726) are also

abundant.

Major hypersthene and tremolite present indicates

an origin from rivers draining south from Mt. Dundas (7) and

tremolite frOm the Dundas Group. Tremolite could be from

metamorphosed serpentine, hypersthene is from norite.

There is an abundance of magnetite rubble in 670.

Ilmenite is abundant in all specimens with moderate chromite in

668 and 670, abundant in 672. In 672 the chromite is fresh,

euhedral and probably originated from the south west extension

of the ultramafic exposure which includes Serpentine Hill.

Other minerals and their proportions are common to the area and

are well sorted.

Central East (2) (5357 m N to 5358 m N/375. m E to 376 m E) .

Sample 557 :

Central West (5363 m N to 5365 m N/367 m E to

Samples 734, 732, 651, 725, 726, 723 and 674;
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East, (3) (Adjoins 5365 m N/373 m E). Samples 546 and 566
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ELlst (4) (5355 m N to 5356 m N/372 m E to 373 m E). Samples

690 and 692 :

Samples

Dundas

A major abundance of chromite occurs in all three

Origin of chromite unlikely to be from Mt.

basic igneous intrusive in the catchment?

(5356 m N to 5357 m N/373 m E to 374 mE).

and 688 :

the only

samples.

East (2)

634, 686

Sample 564 contains anthophyllite, augite and both

concentrateS contain 50 to 60 percent of hypersthene and

rutile and spectrographic analysis shows 0.2 percent chromium.

However 0.2% antimony and zinc were not accountable. The

hypersthene and anthophyllite probably derived from exposed

norite/gabbro in the area. The anthophyllite could also derive

from metamorphosed serpentinite.

Leucoxene and ilmenite are very abundant (70 and

90 volume percent, respectively), and chromite (4 percent) in

690 which also contains a trace of hypersthene. A gabbroic

Largely ilmenite and epidote, but traces of chromite

occur in 673 and the mineral is in abundance ( 10 percent) in

632. Otherwise magnetite, zircon and tourmaline and contact

metamorphic (?) garnet and tremolite are present .

East (1) (5357 m N to 5358 m N/373m E to 374 m E). Samples

678, 682:

The only soUrce of basic rock derived minerals is

gabbro or norite which occupies high ground to the east and just

west of the lease boundary. An abundance of leuco:{enised

ilmenite also occurs and epidote from catchment metamorphosed

serpentinite or metasediments. Contact metamorphic garnet and

andalusite are present. The freshness of chromite probably

indicates an adjoining source.

Ic:o~
~

I
I
t~I ,,)

I
.. '., '.'\-.",'

I
I
I
I
I
Ic~

I
I
I
I
I
I
I
1('

I

•



I
I
I

o1'-::1

I
~'''~>.'

."
I
I
I

•
Ie:)
I

•
I

•
I
I
I
f
••

400068

-6-

source in the east is the likely source). An abundance of

zircon (20 percent) in Sample 690 and a trace of gold with

monazite, tourmaline and beryl in 691. A possible granite/basic

rock contact may be responsible for the trace of gold present

(where is the granite ?).

East (5) (5355 m N to 5356 m N/373 m E to 374 m E). Samples

.-,,_ .... - '701, 703, 705, 707 and 709

From samples 701 to 707 inclusive all contain major

chromite (35, 40, 48 and 40 volume percent respectively). All

samples are from streams draining the gabbro near the eastern

border of the lease. Sample 709 contains only 3 percent of

chromite and is from the southernmost stream. Ilmenite and

leucoxene are also dominant minerals in the above concentrates.

Towards 707 and 709 calc-silicate minerals, epidote, actinolite and

tremolite (from altered serpentinite and basic intrusives?) become

dominant and most of sample 709 is epidote. The minerals are

fresh and largely angular fragmented grains but are well sorted.

Talc appears as an impurity in 707 (from metamorphosed gabbro 7).

From whence the garnet schist in 703 7

South (5351 m N to 5355 m N/371 m E to 373 m E). Samples 694,

717,696, 699,719 and 721.:

The drainage trend is SSlv and samples were taken from

NE trending tributaries of the main stream - E\~art River which

joins the Henty River (to the west coast). The tributaries drain

Quaternary Moraine to the east. Heavy mineral suites contain

a large abundance of epidote and leucoxenised ilmenite with-minor

(694) or traces (717, 696 and 699) of chromite. The neighbouring

tributary contains (in 719) a major abundance of chromite with

a b~lance of mainly epidote and a little ilmenite; similarly for

the last sample (just south of the lease boundary, 721) which

contains 15 volume percent chromite and large amounts of ilmenite

and epidote. The mineral grains vary from angular to subangular

and are fairly fresh.
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2. Explanatory Report, K'S5-5-50 Zeehan by A.H. Blissett,

1962. 1 Mile Geological Map Series, Geological Survey

of Tasmania.

4. A Mineralogical/Geochemical Appraisal of Heavy Mineral

Concentrates, E.L. 15/76, Dundas, Tasmania. Pacminex

Report PMR 88/78.

3. A Mineralogical Examination of Heavy Mineral Concentrates

and Petrographic Survey of Rock Types, E.L. 15/76, DUndas,

Tasmania. Pacminex Report PMR 215/77.

andthe Lizard and Meneage 1946, by J.S. Flett

H.M. Stationery Office, London, U.K.

Geology of

J .B. Hill.
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5.

5/12/79

1. Zeehan, 1 Mile Series, Sheet No. 50, Geological Survey

of Tasmania.
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DUNDAS H.M., STREN,! SEDIMENT EXPLORATION PROGRAMME 1979
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Buff;

TS

BF

CS

ED

FP

FS

G5

GP

G

LGS

LP

LS

MR

115

MA

BU

3 Truce 0 -.... <1

Green;

Yellow;

Blue;

GN

Y

BLU

2 Minor 1 --? ~5

Brown;

GR Grey;

Vitreous;VT

Black; BR

Dark Brocm;

White;

Major 5 --l'

Rock Particles

LEGEND

Actinolite, Tremolite, Schist

Banded ferruginous shale

Chlorite Schist

Epidote rock fragments

Ferruginous Pebbles

Ferruginous Siltstones

Garnetiferous Schist

Goethite Pebbles

Graphite Schist

Liilloniti~ed Garnet Schist

Limonitic Pebbles

Limonitic Schist

Magnetite Rubble

Mica Schist

Magnetite Rock Aggregates

Mineral, Rock Fragments Abundance

Colours

Grain ShaDes Sorting

Euhedral, crystalline 1 Excellent 1
Aggregated laths 2 Very Good 2
Subangular 3 Good 3
Angular 4 Mainly Good 4
Fragmented 5 Moderate 5
Rounded 6 Poor 6
Pitted 7
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CIVlS
231 Magill Road

Mayland,. S.A. 50139
Tolephone 425659

12th October, 1979

P. Cu rt i s

Order No. 24/79

10th October, 1979

602725, 602672

Mi nera 109Y

H.H. Fander: H. Sc.

YOUR REFERENCE:

DATE RECEIVED:

SAt1P LE NOS.:

SUBHITTED BY:

HORK REQUESTED:

REPORT CMS 79/10/21

Mr. P. Curtis

Minpet Services

P.O. Box 24
RUSHCUTTERS BAY / N.S.H. 2011
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b. MicrOscopic:

Optical and physical examinations showed that in each sample the dominant mineral is

chromite. Very minor amounts of silicates and possible traces of ilmenite are present.

H.W. Fancier, M. Sc.

The te rm "ch romi te" is used he re ina fai rly loose sense to inc 1ude the vari ous

members of the magnesiochromite (t1g CrZ 04)-ferrochromite (Fe CrZ 04) series; optical

properties suggest a magnesian chromite. X-ray powder diffraction would be inadequate

to distinguish between them and further data would need to be obtained by chemical

analysis.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
IDENTIFICATION

Ch romi te

602725. 602672

400075
Dale _1_2_th_,_0_c_t_o_b_e_r_,_19_79__

10.10.1979
Date Received: _

SECTION No.

Mineral fractions

..:NTP.AL MINERALOGICAL SERVIC~S PTY. LTD.

DESCRIPTION

Nature of Sample:

a. Hand Specimen:

Job No." eMS 79/1 0!2_1 _

Order No. 24/79---'-'------------
602725, 602672

I
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c.c. P.G. Miller/MD Library

Yours sincerely,

76 McLachlan Avenue. Rushcutters Bay. N.5.W. 2011 - P.O. BoX 24 Rushcutters Bay. N.5.W.
Telephone 357 6423 - after hours 6654986
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10th April, 1981.

HEAVY MINERAL CONCENTRATES FROM DUNDAS

PROSPECT 602, DUNDAS

fJ;:. (c..rC-.-
P.J. CURTIS

Attached is a copy of Report 15/81 concerning the semi­

quantitative heavy mineral analyses of TBE concentrated stream

sediment samples from Dundas, Tasmania, which you submitted for

determination, recently.

Mr. P.M. Macnamara,
CSR's Minerals Division,
G.P.O. Box 485,
SYDNEY, N.S.W. 2001

MPS 15/81

Dear Phil,

Minpet Services
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HINPET SERVICES

REPORT NO. 15/81

DUNDAS HEAVY MINERAL CONCENTRATES

FOR MINERARAPHIC DETERHINATION

(for P.B. Bacnmara, CSR Limited)
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1. INTRODUCTION

This current work is a follow-on from previous heavy

mineral analysis of stream sediments completed in Pacminex Pty.

Ltd. report PMR 88/78 entitled "A Mineralogical/Geochemical

Appraisal of Heavy Mineral Concentrates, E.L. 15/76, Dundas,

Tasmania". In that exercise, chemical analyses and a map were

provided. In the current project discussion will necessarily

have to be confined to the interesting details of mineralogy.

One specimen, 602825 was missing from the series;

one sample 602796 was also missing but was replaced by 602896 ­

unlisted.

/ ....
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2. SUMJ'1ARY

(a) Gold traces were seen in 602761, 602775, 602779, 602801

and 602811 with association of arsenopyrite, and

appreciable tourmaline in the latter.

(b) Cassiterite traces occur in 602809, 602812, 602851, 602359

and 602901, and with topaz in 602851 and 602859.

(c) Scheelite determined (optically) occurs in 602801; and

possibly in several other specimens containing skarn

minerals (idocrase, diopside) and other hydrothermall

pneumatolytic minerals (tourmaline, topaz, beryl, fluorite,

etc.). This scheelite was not tabulated.

(d) ~lmenite and a splendent fractured chromite features

],argely in many of the concentrates, otherwise there

is an abundance of zircon and in several specimens,

epidote.

(e) High grade pelitic metamorphic minerals (sillimanite,

andalusite and staurolite) are present but rare.

Footnote

Sample NO. 602875

'Spinel' mineral in abundance, somewhat fractured octa­

hedra with a splendent lustre. Black to brown colour with

some translucent grain margins. sent to a laboratory for

confirmation of spinel type.

Determined by .

XRD Spinel? ~ chromite

Probe Major - Mg, Fe, AI, Cr.

Minor - Ti~

Identification confirmed - chromite (JFR 24/3/81).

I ....
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DISCUSSION

3.1 Common Minerals

Several common mineral species (zircon, tourmaline

and ilmenite for example) are present in most samples. These

show fresh crystalline forms to variable attrition depending

on number of sedimentary cycles and/or energy states of stream

environment. Colour variations (tourmaline and zircon) and

crystal form variations (rutile, cassiterite) are seen.

Ilmenite is very dominant in a number of samples ­

602775, 602777, 602783, 602789, 602801, 602809. 602813,

602817, 602819, 602894, 602907, 602913, 602915 and 602917.

Very dominant in 414AH 001P and 002P with magnetite. Apart

from magnetite minerals such as an angular, splintery or

crystalline splendent spinel (microprobed and identified as

cnromite) ilmenite is commonly an associate as are much smaller

amounts of rutile of variable colouring, and crystal forms,

sometimes anatase, brookite and various other minerals.

High grade metamorphics, particularly sillimanite

are seen from time to time but only in trace amounts.

Cordierite is present is there by accident having an S.G.

of 2.6 to 2.7 (TBE is 2.96). Andalusite is rarely seen

(602807, 602871, 602839). Staurolite (602827 only) with

beryl.

The common calc silicate minerals are represented

mainly by epidote, very much less actinolite and an 'abundance'

of idocrase )602798, 602843, 602865 only). Epidote and

idocrase are commonly associated and with diopside (602843)

probably indicate proximity of skarn conditions - but seen

be 10,>; •

3.2 Economic Minerals and Associations

(a) Gold. This was seen many times, as solitary grains up to

1 mm size and occasionally as two grains in one sample.

Without panning each concentrate individually (as

/ ....
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Indicator Minerals

- 4 -

The mineral is associated with a high grade metamorphic

Scheelite. Observed optically only once as a trace

in 602801.

I ....

with fluorite (602773);

chromite (602785);

mineral; sillimanite (602771);

with gold (602779); garnet and

Where gold was seen specimens showed a fair abundance

of tourmaline (602761, 602775, 602779, 602801); with

cassiterite and arsenopyrite (602811); with arseno­

pyrite and C03 (602807P); with scheelite (602801) i

with nO specific indicator minerals (602873, 602907).

Cassiterite occurs with traces of tourmaline in 602809,

602813,~602851, 602859 and 602901. The mineral occurs

also with topaz in 602851, 602859,

Cassiterite. In every case where cassiterite is

reported it was confirmed by zinc test,as some rugged

looking blotchy brown/yellow rutile looks remarkably

like cassiterite.

Topaz is more common here than previously reported for

the Dundas area generally occurring as trace amounts

as angular low B.R. fragments - confirmed by 2V =

(50-65°), +ve optical sign and high R.1. 's (1.61 to

1.64) compared with quartz which it superficially

resembles.

was done last year for CEC, Perth), gold could

easily be missed. In the current batch of samples,

gold was spotted either during heavy mineral

separation (by E. Sky) and then confirmed during

mineragraphy, or where missed during the heavy

media separation then in the +60 mesh and once only

in -60 mesh samples during the mineralogical

determinations.

(a)

(c)

(b)

3.3
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chromite only (602817, 602855, 602879, 602885);

with cassiterite and sillimanite (602851); beryl,

fluorite, phlogopite (zinnwaldite?) (602859); with

cassiterite, sillimanite (602901). So like tourmaline

its pneumatolytic 'rival', topaz, has a fairly even

spread in this specimen suite.

(b) Tourmaline. A widespread distribution, always very

variable in colour and preservation state. Described

above. Where it is more abundant, gold, topaz or

fluorite may be present, e.g. 602761, 602773, 602785

and 602801.

(c) Beryl. With topaz 602773, 602827, 602847, 602859

(and with fluorite and cassiterite) .

(d) Fluorite. Traces only of cleavage fragments and

grains 602773 (with beryl and topaz); 602843 (with

a trace of gadolinite?); 602859 (with topaz and

beryl); 602875, 602887 (with tourmaline only).

As seen the associations of hydrothermal/pneumatolytic

vein minerals are fairly normal.

3.4 Scheelite by Fluorescence

Concentrates with abundant tourmaline, SOme topaz,

scheelite or other pneumatolytic/hydrothermal minerals and

concentrates containing skarn minerals - all samples were

examined under S/W, U/V light. From this exercise it was

noted that several specimens contain faint traces of yellow,

less conooonly bluish fluoresence. This includes 602843,

602896, 602883, 602879, 602811, 602909, 602877, 602855,

602801,602795, 602773 and 602763. Scheelite was determined

optically only in 602801.

N.B. Marked fluorescence in underlined (801).
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169.5
8.4
0.6

88.8
13.9
.3.6
11.4
38.3
17.9

.' 23.1
" ",68.9
" 11.5
, 21.5
. 51. 9
309.1
95.9

7.1
31.6
47.4

150.3
22.5
45.9
39.3

363.8
8.5

18.6
10.3
74.2

226.5
13.3

536.3
699.3
346.1

29.1
1.4

346.4
258.7

H/Mineral gms.

602843 P
45

. 47 ' .
49,..
51 ,~;

53;;· .
55
57
59 ­
62

.65
'67.
69
71

. 73
75
77
79
81
83
85
87
89
94
98

602901
3
5
7
9

11
13
15
17

807 P
414PIlOOI P

0l1D2 P

Sample No •

"

SAMPLES FOR HEAVY MINERAL SEP~RATION oln 23271

H/Mineral gms.

.,

. Sample No.

l' .-

. ~,,,.,, 602761 P 32.6
1.0
4.4
5.2
8.2
6.9

28.2
7.9
6.6

'.'4,3

;;~~/;;.'it.."""'''J,~".~.::,f:,.,;;~85'·~-(:;:~~;'·~n.·;,,;·,.-~:,_0 1 8

~'~':·~f?\.~Z":~X:~' ',,' ",':' 1~:~

:,:92'. 21.4
',95 12.2

96 214.8
97 3.7
98 9.0

602801 17.9
,>;,4 13.2

..~ 7 7. 6
" .\ ,; . ... 9 92.6

.)

11 31.5
" ,,13 58.3

15 90.6
17 325.9
19 200.3
21 225.6
23 68.0
25 no sample
27 7.2

'29 8.8
31 9.6

6OZ833 P S3. 2
35 2.3
37 4.3
39 43.7
41 141.1

t'QOS 60;(

Qw~11o ~ T~:~n')"U\A'"<.-1 :g 'Cl..,~~,.,.., ~ .
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~: Du:'IVAS, HEAVY 1-11~[RAL ANALYSIS, HARCH, 1931

CSR No.1 HS NO.
MINERAL ABUNDANCE A~V ROU~VNESS

GRAIN SIZE
CONe!. IRANGE: (mm) WEIQ1T fllSC. COf·'·lENTS

Major moor Trace Max thn. r·1ed. ( g)

602761 i 1~45 Limonitised Chromite 1>5 Rutile 1 7.5 0.03 0.5 32.6 Limonitiscd amphibole Iamphibole 3 Zircon l' 5 Gold 4 0.06 grains - several mm~.

Ilmenite 3 Tourmaline 2>4 Corundum 2 Gold 0.7 mm.
Epidote 4 thnat fresh purple
Biotite 4 zi<eon. 5%1. iON/ 3~S.

602762 1546 Zircon 5>1 Actinolite 3 Magnetite 3>1 1.5 0.04 0.2 1.0 I
Tourmaline 4 Biotite 4 Idocrase 3 0.06
Ilmenite 4>1 Chrl)mit.e 2

Epidot.e 3
5?>l,'6' ~).N/3'4- .Q1 t:Sillimanite 4

602767 1547 Zircon 5>1 Biotite 3 Corundum 3 1.8 0.05 0.3 4.4
Tourmaline 4 Magletite 1 0.05
Ilmenite 3>1 Actinolite 4>1

Epidote 3
Tourmoline 5
Rutile 4
Sillimanite 4

S3b~ 'In",hl,5'4-QE.ChromitEl 1

602769 1548 Ilmenite 4 Ferruginised Biotite 3 7.5 0.02 0.9 5.2 Ilmenite. ~rowish pitted
Zircon 5>1 amphibole(?) 4 Actinolite 3 0.06 grains.
Tourmaline 4>1 Rutile 4

53bS·i+S",/3t;5.5SESillimanite 5

602771 1549 Ilmenite 4'3 Limonitic ,1 Biotite 3 1.5 0.03 1 0 •3 6.2
Zircon 3>1 pebbles Magnetite 3)1 0.07
Tourmaline 4>1 Chromite 2>1 Sillimanite 4

Epidote 3 Carnet 3
Leucoxene Topaz 2

53(,1j....SN 13u,.04-E. Rutile 3

602773 1550 Limonitic Ferruginised Fluorite 1 2.8 0.03 0.4 6.9
pebbles 3 amphibole 3 Hagnetite 4>1 0.04

Ilmenite 1>3 Chromite 2>1 Garnet 3
Zircon 3>2 Tourmaline 2>3 Anatase 1

Leucoxene Biotite 4
Sillimanite 4
Epidote 3
Idocrase 4

I
Topaz 2
Beryl 1

536'6 .L+SrJ/3£{'.! 'if:Tremolite 4
I

602775 1551 Ilmenite 4 Hag'letite 4 Gold 2 6.2 0.02 0.9 28.2 ~60 vol.% coarse worn
Leuco'Xene Epiaote 2>4 0.14 ilmenite crystals.
Rutile 4 Peravskite x 1 Gold 0.3 mm.
TOllf'llaline 4>2 Tremolite 3

515S·sstJI3T2'68 fZircon 2'3

602777 1552 MSglC'tite 4>1 Chromite 1>2 Andalusite 1 0.8 0.04 0.3 7.9 .6011 9$ vol.%
Ilmenite 3>1 Leucoxene Biotite 3 0.14 magnetite + ilmenite.
Zircon 1>4 Tourmaline 1

Anatase 1 I
Rutile 2
Baryte 2

53S5·45'"'1:'11. £b6.i Cordierite 3

~2779 1553 Ilmenite 3'1 Magletite 3>41 Gold 4 5.0 0.02 0.3 6.6 ~la!Jletilc very pitted.

IZircon 3" Leucoxene

4>~ I
Siderite 1 0.07 Gold 1.~ I:\m.

Biotite Tremolitc 3 !lmenit(:. badly pitted, r
Tourmaline Actinolite 3 leuc oxclli sed.

I
Topaz 2 '5?>5S'4GI~J"T2..5i+E i

W2781 1S54

I
Limonitic Tremolite schist

~i
~1agletite 4>·] ! 1.2 i 0.03' 0.3

I
4.3 !

pebblos 3 Tremolite Biotite JI I 0.14
Ilmenite 3 Chromite

2[
Zircon 5j I

I Leuc:uxene Cpidote 3'

I4>~1
I

I i
Tourmaline

i
, RucHe . ,

5351$';(,1'11.115, 7/ E :f
I Idaerase 21I' , I

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
•
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I
I
I

I MINERAL ABUNDANCE AND ROUNDNESS GRA.IN SIZE
CONCT.

CSR ~O.l liS NO. RANCE (mm)
l,'lCIGl-If !<l ISC. COI1l-1ENTS

Major Minor Trace r'lax. Nin. Hed. ( g)

I
602783

1

'555 Ilmenite 3>1 Magl€tite »1 lremolitc 3 3.5 0.04 0.3 2.1 Calcentnte >70 vol. %
Chromite 2>1 lhotite 3 D.H! ilmenite.

Epidote 4>2
I

I Rutile 4I
5"2,"'7-</211/ 31£. 2(I E

, Tourmaline 1

6027B5 \1556 llmenite 3>1 Chromite 2>1 f4agletite 3 1.2 0.04 0.3 l.B • I, Tremolite schist 3 Rutile 1 0.10 I
I

Tourmaline 1 Zircm 1>5 I
Garnet 3

535Nilol I :qs·uE iTopaz 3, !

602787 11557 Ilmenite 1>4 leucoxene I'lagletite 3>1 6.0 0.04 0.4 6.4 I I
ILimonitic Anatase 1 0.06

Ipebbles 4 Garnet 4
Tourmaline 1 FerruQinised
Zi1'cOl1 1>4 amphibole 3

I
Chromite 2 Rutile 2>4

Biotite 3
Epidote )

53<;1-'13,,( /315, 11..E
,

Topaz 2 i
602789 1558 Ilmenite 3>1 Lel.lcoxene lremol~te schist 4 1 .1 0.02 0.3 13.4 Concentrate is very I

Maglctite 2>3 Rutile 4 0.11 largely ilmenite. I
Zircon 1>4 .I\ctinolite 4 Ilourmaline 1 Sillimanite 3
Chromite 2 Biotite 4

5·3,51, '&·.~01 /315-lb E IAnatase 2

602.792 11559 I Ilmenite 3>1 Leucoxene I'·la gleti te 3>1 1.8 0.04 0.3 21.4
Chromite 3>1 Rutile 4>5 Biotite 3 0.11

ITourrnaline 1 Anatas~ 3
Zqisite 2 Epidote 4

6351,04-",13,S·f2.£:Zircon 1
I

602795
1

1550 Ilmeni te 3>1 leucoxene f.1agletite 4 1.9 0.03 0.4 12.2
I I

Chromite ))2 Zoisite 1 Rutile 4 0.11 IEpidote 3 Biotite 4
Zircon 4>1 Epidote )

Tourmaline 1
Baryte 1

51 Sb'"3ofo{ /'3'4'O"l-EDiopside 3

602896 1561 I Ilmenite 3>1 Magnetite 1>4 9.0 U.U2 0.3 214.8 I(796) limonitic, banded Biotite 3 0.14
pebbles Rutile 3>1 I

Tourmaline 3
Zircon 5>1
Tremolite 4
Garnet 5
Epidote .,
Topaz 2>1

602797 11562 3 0.02 0.3 3.7
I

Ilmenite 3>1 limonitic Biotite 6.5 I
I Chromite 2>1 pebbles 4 ~la9'etite 4>1 0.10 I
I Zircon 4)'1 Garnet 3 ,

Epidote 3 lcucoxene II I
Tourmaline 1>4

5?>56·3~tJ /'1:;14'[<'l.-E
II Actinolite 3 I, ,,

I ,
602798 1563 limonitic coarse ldocrnse 1 1 u..Irrnal ine 3 3.5 0.03 0.4 9.0

I Ipebbles 4 t1aglCtite 1 0.0.7
Ilm8nite 1 Rutile 4

I !Zircon 1>3 i Garnet (orange) 4

1\

,
Epidote I
leucoxcm" I i
Biotite

16:,£,b'2-, ",13,.,· ()6~ !Actinolite 41 I, ,
602001 ! 156':' Ilmenite 31 Leucoxenc Dolu;llite 4 4.~

0.
04 1°.4 1""' <:; j I1r:enite. C~;lrs~" pitted. ,

f .lfCon 1 l!?ucoxene 0.11 1 i Gold 1.:, mm. ,, I ) Co::;.r"e 2.not3:;C toTourm<:lline 1 I Guld 4

I
cnstal

IAntase 1 IRutile 4 I i inlE'rnr()\lth~;.

1 , [Spinel ~ IT'd or \ellu'...\ Chrumite 4 I Epillotf'

I !, Schccllte 3 I ! tra?slucent crv::;L:1J enoer;. :

I -

I
I
I

I
I
I
I
I
I

I
I

I
I
I
I

I

•
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\ MINERAL ABUNDANCE AI'\D ROUI'\i'DNESS cRAIN SIZE CONCT.

CSR NO. HS NO. RAN II (mm) WEIQ-lT msc. Cot-1HENTS
Major Ninor Trace Ha'K. !Un. 1,1ed. ( g)

602804 1565 ~laf11etite 3>1 Leucoxene !Garnet 2 3.5 0.06 0.5 13.2 Mag"lcli te, ilmenite +
Ilmenite 3>1 Zircon 1>3 Chrorrri te 2 0.00

I
leucoxene with >9~ vol.%

Chlorite 4 conet. Trace of zirco~/~
cranqe (fresh) • 5,>;5./" 3T

602807 1566 Zircon 1>5 Epidote 3 Garnet 4 3.0 0.06 0.2 7.6 I

I Ilmenite 4 Chromite 3 0.10

I Leucoxene
Biotite 3
Tourmaline 1>4
Actinolite 3

Is-ss'+-'lbtJl ';11·1112-

Anatase 1
Andalusite •j Rutile 3

! 602809 1567 Ilmenite 4>5 limonitic Magpetite 4 3.8 0.04 0.4 92.6 Cond.} 95 "'01.% ilmenite.

I Zircon 4>1 particles, Cassiterite 4 0.17 Red:amber cos~iterite -
coarse 4 Rutile 4 several coarse grains.

Tourmaline 4>1

5;1.4-·9~N ( :S"S' S;E iActinolite

602811 1568 Ilmenite 4>1 limonitic Tourmaline 4>1 2.2 0.04 0.4 31.5 Gold 1.4 mOl. Arsenopyrite,
particles, Magletite 4>2 0.10 fresh, twinned.
coarse 4 Gold 4>2 Cmet. 95 vol.~~ ilmenite.

Zircon 4 1 Pyrite 1

I
Arsenopyrite T
Rutile 5
Biotite 4
Epidote 4

! Cassiterite 3

i 6028T3 1569 Ilmenite 4>1 Maqnetite 4 2.5 D.O. 0.4 58.3 Conet. > 95 vo1.% ilmenite.

I
Zircon 5>1 R'ltile 4 0.11 Some coarse bright red/ ;

Tourmaline 5>1 brown cassiterite - large
Cassiterite 3 and small grains. .

i 602815 T570 Ilmenite 5>1 Magnetite 4>3 2.8 0.04 0.2 90.6 Possible prismatiC
I Zircon 5>1 Rutile 5 0.14 tantalite trace, prismatic

\
Biotite • -Slack, vItreous lustre.
Sillimanite 4

I Tourmaline 5
Epidote •

! Garnet 3

j
602817 1571 Ilmenite 5>3>1 Limonitic Magnetite 5>3 3.5 0".06 0.3 323.9 Cone. >98 vol.~ ilmenite.

pebbles 4 Chromite 2 0.21

I Zircon 5>1 Rutile 4 ;
; Garnet •,

Topaz 3
,

! Tourmaline 4

602819 1572 lImenite 1> 5>2 Splne] 2>3 Magnetite 3>2 3.5 0.06 D•• ' 200.3 Cooe. )95 \lol.?~ ilmenite.
Limonitic Umonitised 0.21

pebbles amphibole 3
Zircon 5>1

i
Tourmaline 5
Rutile 4
Biotite 3

I 602821 I 1573 limonitised Leucoxene Magnetite 1>3 7.5 0.02 1.2 225.6
mcts!Jlorphics Biotite 2 0.10, Ilmenite 1>4 Zircon 4>1

Rutile 3
Tourmaline 4

I Clinozoisite 4 ,

; 6.02823 15-74 limonitic N8ifletite 2>1 Tourmaline 3 5.1 10.02 0.2 68.0
pebblos 5>3 I Epidote 3 0.21 I

Ilmenile 2, Carnet 4

I \I l Rutil~ 2,

:;J2£31 ':1 ! tl!SSINC I I I ! I, ! I I I

I
I
I

I
I

I
I
I

I
I

I
I

I
I
I
I
I

I
I
I

.1
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~I
,

3.1 I 0.04 0.2 83.8

I I4,
1,

602E!J.9 i 587

, i MINERAL ABUNDANCE AND ROUNDNESS
GRAJN SIZE

CONCT • I
C5R HS ~O.

RANGE (ITun)
11EIGHT MIse. COl'tt·1E~TS

I
:-":0.

1'1ajor Hinor Trace r·1Rx tHn. l-1ed. (g)

602e27 1576 Ilmenite 1>3 "larpetite 1 Staurolite 4 4.0 0.01 0.4 7.2 I Spinel - bln~k. vitreou~ 1
Zircon 1>5 LCl!coxene Chromite 4 0.07 lustre = chromitr:. ITOpcl2: 2 Actinolite 3 1 Beryl - slightly

Anata~c 1 kaolinised. I
Garnet 4

,
iEpidote 1

\
Biotite I
Rutile 3
Beryl I

I ;

0.
01 1

- ---l
602829 1577 limonitic MalJletite 1>4 Biotite 3 4.1 0.3 B.B

I
Beryl - sli~htly I

pebbles 4 Topaz 2 Rutile 4 0.14 knoliniGed. i
i

Ilmenite 4>1 Actinoli te 1 ,

IZircon 1>5

I I
,

Beryl 1 i
!

602831 1578 Ilmenite 3>1 Magletite 1>41 Epidote 2 4.0 0.04 0.4 9.£ IRcunded zircon - purple. I
Limonitic I Rutile 4 0.10

pebbles 3 Gnrnet 4 i
Zircon 4>1 Leucoxene

,,
Biotite 2 !
Tourmaline 2 i
Antase 1 I

I
1>3 1.5 0.03 53.2 I602833 1579 Ma(}1etite Chromite 1 0.4

Epidote 3>1 Leucoxene 0.06 I. Ilmenite 3>1 Garnet 5
Zircon 1>5 Tourmaline 2 IRutile 3, ,

602835

I
1580 Mag:.etite 1>3 Leucoxene Garnet (orange) 4 0.8 0.01

0.4 I 2.3 Abundance of leucoxenised I
Epidote 1>3 Zircon 1 Biotite 3 O~11 Iilmenite present. !
Ilmenits 3>1 Rutile 4 ,

602837 1581 Epidote 3>1 Magnetite 1>3 Rutile 4 3.5 0.02 0.3 4.3 !
Ilmenite 1 10paz 2 Biotite 3 0.10 ILeucoxene Staurolite 3

Tourmaline 4 IGarnet 4 I

Actinolite 4>2
I

I

Oiop::;ide 3 I
602839 I1582 Ilmenite 3>1 Hagletite 2>1 ChrOfllite 1 4.9 0.05 0.3 43.7

ILimonitic Leucoxene Rutile 4 0.14

1 pebbles 3 Zircon 1 Actinolite 1
!I Epidote 3>1 Andalusite 5

602841

I

1583 Epidote 3 f.1,a gnet i te 4>2 4.0 0.01 0.3 141.1 Spinel - vitre~us lustre, !
Chromite 3>1;102 Garnet 3 0.14 black =chromlte. I

Zircon 5 iRutile 4
Sillimanite 5 I
ldocrase 3 I,

6028!13
,

1564 Ilmenite 1>3 I-iaglctite 1>4 Biotite 2 5.5 0.03 0.14 1f>O.S Spinel - red internalI Chromite 3>2 Rutile 4 0.10 reflection.

I
I LeucDxene Gadolinite X 1

I
Epidote 3 Diopside 2
Idocrase 3 Fluorite

i! iZircon 1 Tremolite, ,

I I
Chromiie 2>1 1>4 2.0 I0.03

I

I
50 VQl.~ worn zircon i602845 158S Ilmenite 2 f.1agnetite

0.2\
8.4

Zircon 5>4 Leucoxene 3 Biotite 3 0.04 grains.. ~urplc zircon.
Tourmaline 4 Rutile 4

I
rI'lTf:. ;

I Anthophylli te " 3
1 i :, ,

,
602847 I 1>86 Zircon 5>4>1 I H3(jf\etite 2>1 i Biotite

~I
4.2 i 0.011 0.1S! D.G \ t·'arndit.e is largel},

1I Chromite 2>3 Rutile 4>31 Tourmalim~
i 0. 04

1
! rubble Trot:: roek ba<lds.

I Topuz 2 OerylI,__-+ --It-------+I-5P-",-,"-" 4+-1_j---;-_+-_-+- _
r.hrc)!Tlite 1 II ~j<l(nctite 5>31 Garnet

I
;,_.., Ilmeni.te ~)tl. Rutile 4 Eludote

I. Zircon 4>1 \ 1 ourmal in~.__~_ _L ___' ,

I
I

I
I

I
I

I
I

I
I
I

I
I

I
I
I

I
I

•
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31
4'

I

IZ.lrcon! [,<lrnet

I
I

HS No.1
HIN(RAl ~BUNDA~C(

WAIN SIZE ,
I A\'I:D R[)JNDESS

R,1~a: (mm) CIl'!CT • I
CSR NO. j

I I
WEIGHT msc. COl·'·lenS I

Major thnor Trace Max Min. f-led. ( g) I
, II 602851 1588 Ilmenite 3>1 MalJ1eti te 3>1 Tourmaline 4>1 3.9 0.03 0.2 13.9 ) 60 vol.% conet • is IChromite 1 Rutile 4 Sillimanite 4 0.04 llrcon.I Zircon 1>5 Ilmenite 3 Cassiterite 3 II

I
Leucoxene 4 Topaz 3 iBiotite 3 I

! 602853 1589 Ma9"letite 1>3 Zircon 1 Phlogopite 3 5.0 0.04 0.4 3.6 Spinel - vitreous lustre,

I Chromite 1>5 Tourmal ine 4 0.1 conchoidal fracture.
Siderite 1 ocbihedra :; chromite
Epidote 3 >7U vol.% chromitc.IRutile 5 Brown-red tourl!ialinc.
A.ctinolite 1
S.illimnni te 5

,

i
602BSS 1590 Ilmenite 4>1 Chromite 1>5 Biotite 3 3.2 0.04 0.2 11.4 IRutile 5>4 i-lag'letite 5 0.1

Zircon 5>1 Tourmaline 3
,

Tremolite 3 ITopaz 2 !
I

602857 1591 Ilmenite
,

Biotite 2 1.2 0.02 0.2 38.3 I5>1 I Nagwtite 5>1
Zircon 5> 1 Chromite 1>5 Garnet 2 0.11

I
Rutile 4 Rutile 4

Tourmaline 1
leucoxene 4

I
602859 1592 .. Ilmenite 3>1 Rutile 4>1 Biotite 2 3.5 0.03 0.3 17.9

1

Chromite 1>2 Garnet 1 0.14ITourmaline 4
Cassilerite 2
Phlogopite 3 IITopaz

2

Ii Beryl 1
Fluorite 2

,
602862 1593 Ilmenite 3>2 Chromite 31 Haqnetite 4>1 1.1 0.03 0.3 23.1 iI Zircon 4>' I Garnet 2>3 Biotite 3

0.
06

1 IRutile 4 Tourmaline 4, Leucoxene 4 Tremolite 3 !
I 602865 1594 Epidote 3 Magnetite 3>1 Zircon 1 6.2 0.05 0.3 68.9 I

Spinel 3 Idocrase 1 Garnet 3 0.10

i Ilmenite 1 Tourmaline 3

I

602867 1595 Ilmenite 1>4 Mag'letite 1>3 Anhydrite X. 3 4.5 0.03 0.3 11.5 Geld, several grains 0.1 I
Epidote 3 Rutile 4>6 0.14 to 0.2 mm.

I
Chromite 1>2 Spinel (red) 2
Leucoxene Siderite 1
Zircon 5>1 Cold 3

Biotite 2 I
I ,

602869 1596 Chromite .3>1 Hematite )1 IChlorite 3 4.0 0.03 0.5 -21.5 I
Ilmenite 1 Topaz 2 Epldote 3 0.10
Limonitic IActinoli te 3

pebbles 3 Tourmalin8 1
f Sillimanite 3

I
Garnet 4
Zircon 4
ClinoznisiLe 3 !

I 602871 1~97 Chromite 1>3 Ilimonitic I Garnet 3 3.5 0.04 0.3 51.9 i! Ilmenite nz pebbles 51 Rutile 5>1 0.2

Ii IZircor, .5 Tourmaline 2
i IBiotite 4 I
I

I
' Andalusi te 4 I

I:
0.02 i0-" 3Q9.1 I Gold 0.15

,
tJ2B73 1596 IIlmenite }>1 (Ilametitu J>4 j Gold 3 3.2 r.'1c-; • I·lore th5rJ

Dolo~nite 1>2 I Chromite 3 I Rutile

~I
0.18 I 6U vo:!..;~ c;;JrtlonL;te.

I

I I 1 Sillimani te
,

I I I
I \

' Eridote I

I

I
I
I
I
I

I
I

I
I

I
I

I
I
I
I
I

I
I

•
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i 0.'41
I !

I I
I I
I I, I

Biotite
ChromitC'
TourlOlul in"
ZlfCOI\

Rutile
Epidote
Top:}.!

[j)J I

"I

I

pebbles
Ihlcnitc

I MIN[RAl ABUNDANCE Iit'\D ROUND~;[SS i mAIN SIZE CONCr.I RANGE (mm)

ICSR NO. H$ NO. WEIGHT f.l1SC. COH'1ENTS
f~ajor Hiner I Trace t1ax. Min.l Hed. (g) ;

I 602875 1 '99 Pebb"les MnOZ/ Ilmenite 1 I Epidote 3: 11.5 0.01 0.3 9S.9 Spinel _ red transparent I

limonitic rock Garnet 4 I TreITloli ts 3' 0.18 margins. occaslonnlly all

! 1>3 Spinel 2>1 Specularite " over - bri~llt red!

I

ehromite 2,1 Tourmaline 4 colourless.
Rutile 4
Zircon 3>1
Spinel (red) 2
Fluorite 1

,
ilI 602877 1600 Chromite 2>1 Ilmenite 1>3 Sillimanite 2.8 0.03 0.4 7.1

Pebbles, i'ln0z/ Biotite 0.10
lim. 3 Pyrite 1

Idocr,Sse 1>3 Pyrite _ specked

Ileucoxene rock frags. 3
Zircon SYl fluorite - blue 1

Rutile 4
Tourmaline 3 1

602879 1601 Chromite 2>1 :']ag1etite 1>3 Topaz 2 2.9 0.03 0.2 31.6 Purple and colourless
,

Ilmenite 3>1 Idocrase 3>1 0.00 zircon in equal quantities.
Epidote 1>3 Actinolite 3 Brown epidote.
Zircon 1>3 Biotite }

Rutile 4 !
Tourmaline 3

602081 1602 Ilmenite 3>1 Chromite 1 2 Magletite 1 9.5 0.01 0.3 47.4
limonitic Rutile 4 0.08

pebbles 4>2 Biotite 3

I Zircon 4
Phlogopite },

I Topaz 2
I Clinozoisite 2I

I602883 1603 r'lagletite 2 Dolomite 1 Zircon 3 8.0 0.01 D.} 150.3 I Magnetite apparently
Ilmenite 4>1 Epidote 3 Brucite 3 0.10

I
altered amphibole or

I
Chromite 3 Topaz 2 hedenber gitc. Orange
Rutile 3>4 rutile.

I 602085 1604 Limoni tised Haonetite 2>1 Carbonate 1 5.2 0.04 0.3 22.5 Some magnetite oseudo-

I
amphibole, Chfomite 2>1 Rutile 2 0.10 morpning amphibole. Hore
DebbIe size 3 Ilmenite 1 Epidote 4 limonitised bundles
Limonitised fine Zircon 4 Garnet 3 fibrous amphibole - ,

I grain (epidote, Tourmaline 2 pebble size. Yellow- ,

I
hematite, etc.) Biotite 3 cr-snge rutile common.

I Topaz 2

1602807 I 1605 Ililienite 3>1 ChrornHe 2 f<1agnetite 31 4.5 0.03 0.3 45.9 Low B.R., moderate R.I.,
Zircon 4>1>2 Biotite 2 0.14 2V 55° _ ve. Prismatic !
Rutile 3 Epidole 3 cleavage, 1- slow.

I Garnet 2 Miner<11 pre~ent as trace -
Tourmaline 4 not identified.

I Sillirrm.nite

~Ii Fluorite
Topaz

I Idocrase 1

602089
,

Ilmenite 1>31 Chromite 0.03 0.3 39.3;

I
1606 2 Magnetite 1>4 1.0 Hare thOll 90 vol.%

I Rutile 4>3 Tourmo.line 4 0.10 ilmenite.

I
Zircon 4>1
Garnet 3 :

I 602894 1607 Ilmenite 1>4>3 C<Jssiterite 41 2 •9 0.03 0.6 363.8

I

!'Iore than 90 vol.~~ C03rse,
I Zircon 4>1 U.10 il~eriitc. Large volumeI, Rutile 4>1' of ilmenite has haPDed an,

I
Spinel ,1

I I
abundance ("V ~ V01.7~ ~ ,

i Garnet ~I
quart:: . L<Jfqt· ( ..<.1 1:1[;',)

! Tourmall.nc 3 I c::issiterite gr-;;m.

I G0289R i 1608 limonitic Eridr.te 3 Heryl " 3.5 0.01 : 0.2 I o.~ I

I

I
I

I

I
I

I
I

I

I

I
I

I
I

I
I

I

I
I
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lavon colourless >~.n \le1. ..
-6Gi7 fructicn.

0. 05 1

I
"4 ChrornlteZ~rcon

CSR No.1
r·llNERAl ABUNDANCE AND ROUNDNESS CRAIN SIZE CONCT •

HS Na~
RANGE (mm)

'.'EIGHT tH SC.. COMHENiS
t-lajor Minor Trace Max. Mod .. Min. (g)

602901 1609 Ilmenite 1>4 Rutile 3 Actinolite 3 6.5 0.03 0.3 18.6 Spind fairly bluish ut
Limonit i sed Zircon 1>4 !'iagnetite 1>4 0.10 edges. one qf<:lin. Largel~

amphibole Spinel 3,1 , brown or red on margin.
coarse frgs. 3 G<:II"net 3 ICassi tcrUe. coarse

Tourmaline 4" C+1 mm) grain.
8iotite 3
Sillimanite 3

j
Cassiterite 4
Topa-z 3
EphJ:ote 3

I
.

602903 16TO epidote 3'1 M3gletite 3'1 Biotite 3 7.2 0.04 0.3 10.3
Chromite 3>1 Ilmenite 3 Leucoxene 0.18 I
Idoct'ase 1 Pyritic Rutile 4

Ihornfels 4 Tuurmaline 5
Zircon 4'1

602905 1611 Ilmenite 3'1 FerruJ;jinised Zircon 4 3.5 0.02 0.3 74.2 Rutile - oranqe.
coarse amphibole! Tremolite 3 0.10
pyrol<ene 1 Epidote 3
Rutile 3>4
Chromite 213

602907 1612 Ilmenite Epidote 3 Gold 4 4.5 0.01 1.0 226.5 Gold. 1.0 mttl. .. Ilmenite >90
pebbles 4 Tremalite rOCK Rutile 4 0.14 vol.:;. concentrate.

Limonitic fragments 4 Zircon 4
pebbles 2 Actinolite 3

TourmDline 4
r~al]l1etitc

... rubbly 3
- eryata!!:; 4

602909 1613 Limonitic Mag1etite 1>3 GMllet 3 5.8 0.01 0.3 13.3
pebbles 4>3 Chromite 3>2 Tourmaline 4 0.10

Ilmenite 4)3>1 Zircon 4)3>'1 Rutile 3
Biotite 2
Epidote 3
Topaz 3

602911 1614 Limonitic '~agnetite 5.5 0.01 0.4 536.3 Chromite ,. 95cl/%of samplp.
pebbles 4>3 - ferruginised 0.14 coocentrate~ Very splinter'

Spinel 2>1 amphibole 2 splend~nt lustre.
r·1agnetite 4 luc.en pA..rrple
Zircon 4
Garnet 3

602913 1615 Ilmenite 1,3 Limonitic 1'1agnetite ~ 6.2 0.02 0.4 j 699.3 , Chromitc> ilmenite. more
Chromite 2>1 pebbles 3 4 fCr1"uginised 0.14 than 98 vol~~ of ccoct.

amphibole 2
Garnet 4>2
Zircon 1>5
Ana.ta~e 4

I Sillimnnite 3

i 602915 1616 Ilmenite 1'3 t1aq1etite 3>2 Limonitised 5.0 0.01 0.3 346.1 limonitic magr.etite -,
i Limonitic Chromite 2'1 amphibole 4 0.21 several nns ~ Cmcentrate

I pebbles 3 Garnet 3 > 90 vol.% ilmenite.
I Zircon 4

Ii
Epidote 3
lromolite 3

i
I

,
1)} I Limonitic 3 0.01

I
llrr-.enile602917 1617 Ilmenite Rutile 6.0 0.2 29.1 >90 vol.;~ of, Zircon 4)51 m<lgnetit.e - plntey Tourmaline 1>4

1

0.10 concentrate.
I
I several ll"J"llS.

!
,

4'1 I 41 2 • 5 1 0 •01 1 I !6D2Bfl7P 1618 Ilmenite leucoxene Cold 1.0 1.4 Gold 2.9 rr,'r,. 0.7 l.1l.l.

" "21 Pynte ;_1
r.<lfbon;lte

Rutile 4
3

1
Bj aU tC'
Ar:.;enopyritc 4)

C<:IrncL 431Ilci --'- -'-- -'C-_- -'C-T_o_or_m_"S_J_i_n_8 L"_-'__"'--__L __-' _
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400094.
I MINERAL ABUNDANCE A~D RWNDNESS

111AIN SIZE
CCNCL! ICSR NO. HS NO•. RANCE (mm)
\'IEI em I ruse. COI-1H(NTS

I Hajor . Ninor Trace t~ax Mod. Min. egl I II

602414 1619 In,Hlletite - 2>3 Epidote 3 5.0 U.06 0.3 346.4 lllurpetite nbout 30 vDL~~ I
AH Ilmenite 1>3 Rutile 4 0.14 I concentrate.

\
001 p I Zircon 1 ! Ilmenite about 6:'> \lol.~~

Tremolite 4 1canct. Hineral pitted.
I ,

602414
,

1620 ~laglctite 4 >1 >2 Epidote 4 Garnet 4 6.S 0.02 0.4 258.4 r-lagletite >60 vol.~~ of
I!

AH I Ilmenite 1>3 Rutile 4 Tourmaline 4 0.14 cmcentrate.
002P I Zircon 1>4 Ilmenite -- 30 1,'01.% of I

I cDl1centr~tc.

II
j Zircon murkY \"ith

: Ilimonite attach~ents.
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CSP. LiMITED
1 O'CONNELL STREET
SYONE Y AUSTRALIA
BOX 483 GPO
SYDNEY AUSTRALIA 2001
TELEPHONE (02) 237 5111
TELEX AA2028S
CABLE 'CSFl:MINDIV'SYONEY 400096

TO

PLEASE SUPPLY TO ANO ADDRESS ANY
COMMUNICATiON OR INVOICE TO:

CSR limited, MineralsDivision

(.addreSS ..23 ..ahove). .....

Oat• ....lIllt!.'iL .

A.A./Pros No. _J~Of .

Account No.3.0.J.1.9.. ff.·

Item No. QuantitY Description Unit Price Total Pric:.

I ·:
,....

SAHPL( DESCRIPTIONS Of 76 HEAVY HINERAL CONCENTRATES.

INCOPffiATE SAr.,PLE tlEIGHTS IN REPORT PLUS TABULATED
DESCRIPTION.

NOTE GOLD AND ~_UTINOID5 IN PARTICUlAR. PLUS ANY UNUSUAL
SILlC.ATES NOT LIKELY TO BE DETECTED BY CHEa·aCel ANAl~·SIS :
NOTE SCNE SA!1PLES HAY BE CWTAHINED.

SN.,PLES TO BE SUBSEQUENTLY ~~;LYSED FOR Cn, Cu, Zn, Fb, Bi,
Ac, Au, Co, Ni, Cr., etc. PLEASE ADVISEP.I". NACN.IU·'oARA WHEN
THESE ARE AVAILABLE FOR CH81ICAL ANALYSIS

15.00

ILiVERY·,NSTRUCTlONS ....•..•................................•.............•........................•.•_ .....••••.••..._ ..•••••..AefROX. $L1_,1_4D_LJ_._D_'_

I .

CSR L1MITED~.

For and on behalf of

I herebY certify that the above goods are for use in the mining
industry in carrying out mining operations and in the treatment of
the prodUCts of those operarions. and exemption is claimed under
Item 14 in the first S<:;hedule .

SALES TAX (EXEMPTIONS AND CLASSIFICATIONS) 'ACT.

•

INSTRUCTIONS
1. Please show Purchase Order Number on all invoices. pack3ges. packing slips.

1 Please note that liability is accepted onlv for goods purchased on our oHicia\ purchase orders.
The supplier or contractor by his acceptance of this order also accepts the conditions on the back. These conditions shall prevail
over and cancel any conditions specified by the supplier or contractOr, there sh<:ill be no e)(ception to these provisions
except by mutual agreement between the panies, evidenced in writing.

liTE cOpy - SUPPLiERS COPY
YELLOW COPY - ATTACH TO INVOICE
PINK COpy - TO SYDNEY OFFICE

f
EEN COpy - PURCHASING OFFICER COpy

E copy - PROSPECT LEADER copy
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State _e-J.i-,''-'- Project --'--'_e-__~_ Prospect No. Localitv _

CSROrder No~ Oate Sampled Sampler --' _

DateOespatched Despatcher Despatched per --' _

Type of Sample ...:~;; '..'. ;.~ ".! c'~-r (. .;

Lab. Name

I
1 Sample Number

CQ.«dinates
From

• ~IW

To

"1<

;;.dONEY NSW 2001. rE LEPHON E (02) 237 5111

PATCH SHEET"

Chemical Aoalyses'(ppm or %)
Remarks

(.:j
'I---~'-r_-----+ --+_--+---+_-_t_--l----_t_------------------

I', ',.j, .

!,I-----'-';-'~.;:.-+----'-+-----+---}.----+---+----I-----I------------------

I.

I

1/
""l j.• ,

I,. '

T7

'/ I

-

I
I

'.'.

'( . (\ 'of::
\I-----'-'-:-+---....,I----!---....,r----!---:-+---f---f----------------­

be·;::.. r~t~i'

' .. ;

1
I J "'I

trtJ(I'
.

I
:

I
. :'

I
I ;.. J.

•

• ". < ',"

Green_ Oes~hwithSamples

" ,

White -To Asaylab with- Order

, .,".: .-

InstructiOns ,to Analyst:I.~'
t

I -~___:_::c:-,-___:_c__- _____._,_------~QQ8
'~':!!i3,J4" }~esults lO:'l.,~;"·l t:,.::!;;': G,[,;..V)1o";:"·'''';''l,..." j j-j",~, "" r "i-j .•

I
,'SSURSEMt:Nl -Pil1k' .... ToChief GfOlcginSvdrwv

" y.t~ ,- 'Field Copy
':.'J,\,',,;
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Remarks

,

, ~<'J ,_" V

S¥ONEYNSW2001. TELEPHONE (02) 2375111

Chemical Analyses (ppm Qr %J

PATCH SHEET

To

.".from

f

. ' , i,

"
~~:"'..i

~' ..... L

" -;-,

,C, 9
C " '.
~

b
~.,-

( l.
"- /i
'I i

7

i ;':1

; !

'I ' ~

(,..::' .I
,"; ::;~,

~,,," L.•) .•.• J

"'"
,

"
, .,
, I

t·t

,

Date Oft$Patched Despatcher Despatched per _

Type of Sample ---------------_-~--------- _

Lab. Name

Stilte _-:.....;-' Project ~ Prospect No. LocalitV _

CSR Order No.~....;__....;__ Date Sampled Sampler ---

1---~+---+---1--+---+--+-----j--+------------

I ,

I'
I
1
I filii

I

1
I. I--~+---t----+---t-----+---+---+--t-----

.., ,·,·"'t·,,·-··

I

1
1

I
I . '

I
.

Instrut:tiofl$ to Analyst:
.

White ...;,; to Ass,ey Lab with Order Green - DesPatch With.$ampfe's
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Yours sincerely,

400101

659 Botany Road, Rosebery, NSW 2018 • P.O. Box 24 Rushcutters Bay, NSW 2011
Telephone 699 7497 • After hours 665 4986

Minpet Services

12th January. 1983

MINPET REPORT 45/82

,

r~ti c.ec.
P.J. CURTIS

Ref: MPS 45/82

Mr. P.M. Macnamara,
CSR Minerals Division,
G. P . O. Bo x 483,
SYDNEY N.S.W. 2001

Dear Phil,

Herewith the final report on your mineragraphic study

of drainage samples from E.L. 15/76, Dundas, Tasmania.
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December 1982

MINPET SERVICES

REPORT NO. 45/82

MINERALOGICAL EXAMINATION OF HEAVY

MINERAL DRAINAGE SAMPLES FROM

E.L. 15/76, DUNDAS, TASMANIA

(prepared for Mr. P.M. Macnamara,

CSR Limited)
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II FIGURE 3 - LOCATION MAP, E.L. 15/76, DUNDAS, TASMANIA

400103

2

1

3

10

PAGE NO.

MINE~~OGY OF STREAN SEDIMENT SANPLES

SANPLE WEIGHTS, E.L. 15/76

UV/SW FLUORESCENCE, E.L. 15/76 SAMPLES

pocket) - Minpet copy and P. Macnamara copy

SAMPLE POSITIONS, E.L. 15/76 - NORTH SHEET

SAMPLE POSITIONS, E.L. 15/76 - SOUTH SHEET
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1. INTRODUCTION

Thirty-four panned mineral concentrates obtained from

the Dundas E.L. were dried and further concentrated over tetra­

bromoethane. Magnetic minerals were then separated by a heavy,

switch on/off hand magnet. Fractions were examined semi­

quantitatively by the low power stereomicroscope followed by

more detailed examination of the -60 mesh fractions under R.I.

oils, using the petrological microscope. Results are presented

as on previous occasions, using a 'Bangka style' table, which

though giving information on grain sorting, expresses in detail

the general state of all grains in the same concentrate.

Discussion was limited in view of CSR's budget expend­

iture restrictions. Two specimens were submitted for XRD.

Diffractometry of pyroxene and amphiboles (A090) and XRD powd~r

pattern - identification of yellow pleochroic prisms (A256).

A routine examination for fluorescent minerals was

made.

/ ....
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2. SUMMARY

400105

Fresh pyrite (often accompanied by pale, near white

marcasite) is seen in A056, A216, A241, A333, A336, A339, A368,

Its mineral associates are galena in A056,

I ....

crocoite, pascoite and marcastite (A241),-and shceelite (A339) and marcasite (A371).

A369, A370 and A371.

The sampled area consists of much faulted serpentine

intrusives, metamorphosed calc-silicate sediments, slates, etc.

and also gabbro of Cambrian age and in one location Jurassic

dolerites. If grains of the same mineral show in one sample,

varied crystal forms, colours and wear, this may indicate grains

present are derived from more than one rock suite or more likely

from more than one sedimentary erosion period and many grains

may have little relevance to existing catchment stratigraphY.

However an abundance of chromite in varied states of erosion,

much of it fresh euhedral grains but to fragmentary slivers is

noted particularly in the northwest sector and Nevada Grid. In

Cambrian Serpentine rocks and sediments, crocoite (lead chromate)

occurs as traces commonly where pyrite occurs, also present with

baryte once. Crocoite occurs in the central southern sector

adjoining the location where lead sulphides occur in the M.f.

Phelan and West Comet Mine neighbourhoods (hydrothermal mineral-,
isa tion - or mine dumps n and where chromi te is shedding from the

serpentine masses at Serpentine and Razorback Hills. Cassiterite

seen is very sparse and grains which are mottled brown-red are

small and rather worn. These are present north and south within

the sampled area, Morain (A007), Crimson Creek Formation (A042),

Silurian Amber Slate (A189), Dundas Group Unassigned (A062).

marcasite (A216),

baryte, marcasite

pascoit~ [H2 ca 2 (V03 )6 10 H2 0] identified by optical

properties only OCcurs in the presence of crocoite and pyrite at

A214P and is a likely hydrothermal galena associate mineral;

also occurs in A256 with goethite. Fresh galena occurs with

pyrite curiously in heavily oxidised A060, so presumably as for

pyrite, comes from an adjoining exposure.
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MINERAGRAPHY - DISCUSSION

Northeast Sector

No sampling.

Northwest Sector

400106

1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
I

{c l

A2l8P, A2l6P, NE.

A2l8P - largely contains hornblende, chromite, ilmenite and

zircon - subangular and euhedral crystal grains (zircon,

chromite and minor magnetite, traces of diopside). Alluvium.

A2l6p - largely magnetite rubble and limonite-stained

carbonate. Pyrite, marcasite, chromite and specularite.

Crimson Creek Formation (Dundas Group).

A205P - magnetite rUbble, but largely chromite, ilmenite,

traces of hornblende, topaz, magnetite, rutile, tourmaline

and zircon. Alluvium.

No economic mineral indicators except presence of chromite

(from serpentine mass to the east). Much of this sector

is in Crimson Creek Formation and occurs in broad alluvial

networks. Abundant tin and chromium were reported in assays

of previous concentrates of stream sediments from this

sector (Ref. PMR 88/78, Dundas report).

Central Northern Sector

Over Razorback serpentine, Dundas Group and Oonah rocks

(Cambrian to Proterozoic).

A336P - (Concert Creek, NE of N. Comet Mine) - Oonah

Quartzite. Largely goethite pebbles with minor chromite,

ilmenite and carbonate, traces of zircon, magnetite, epidote,

and pyrite grains which are largely subangular or rounded,

some zircon, magnetite and pyrite.

A333P - adjoins A336P in Oonah Quartzite. Largely tremolite

schist fragments, ferruginous pebbles with minor ilmenite

and tourmaline and traces of chromite, garnet, epidote and

pyrite - mainly worn grains except pyrite and chromite.

/ ....
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The two specimens above show proximity of North Comet Lead

Mine, gossanous material and chromite shedding serpentine.

A296. Alluvium on Dundas Group sediments.

Largely actinolite, enstatite, hornblende, hypersthene and

ilmenite, minor epidote, traces of leucoxene, magnetite and

zircon. Mainly worn grains (alluvium). Adjoin largely

metamorphosed basic rocks.

A339 (Dundas River - alluvium) - adjoining A333, A336.

Largely goethite pebbles, ilmenite and traces of tremolite

and actinolite schist, scheelite, marcasite, pyrite and

brookite. Like A333 and A336, traces of oxide derivation

of primary galena; chromite and scheelite.

A341. North of A296 on Barker Creek - Dundas Group.

Mainly magnetite rock aggregates, chromite, ilmenite and

magnetite single crystals. Traces of actinolite, staurolite, ~

epidote, tremolite and zircon. Fresh crystals are predomi­

nant,shedding mainly from the serpentine and adjoining

metamorphosed basic rocks?

A268P. Just east of tne Maestries Mine (lead) on Oonah

Quartzite.

Largely tremolite schist fragments, minor hypersthene and

ilmenite (basic rock origin), traces of actinolite, horn­

blende, diopside, epidote, magnetite, rutile, zircon and

tourmaline. Also traces of specularite. WOrn and fresh

grains.

A256P. NNE of Adelaide Mine and WSW of West Comet on Dundas

Group sediments.

Largely ilmenite and yellow-orange pleochroic prisms of

crocoite* (XRD). Minor carbonate, traces of topaz, chromite,

rutile and zircon, pascoite# and chlorite.

* Crocoit.e Pl::CrO4

# Pascoite - hydrous calcium vanadate.

/ ....
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A241P. M.F. Phelan prospect adjoining Adelaide Mine Creek

and the Cambrian, Serpentinite/Pyroxenite rock unit.

Largely magnetite aggregates. Chromite and ilmenite; with

minor magnetite aggregates. Chromite and ilmenite; with

minor magnetite single crystals, limonite pebbles, tremolite

and rutile, traces of actinolite, epidote, garnet, sillimanite,

tourmaline, zircon, pyrite and crocoite, pascoite and marcasite. X,

A062P. Adjoins 241P in the M.F. Phelan Prospect.

Major magnetite rubble, ilmenite, magnetite crystals and carbonate

actinolite, chromite, garnet, rutile and tremolite have a

minor presence; and limonite pebbles, epidote, tourmaline and

zircon as traces; also crocoite, baryte, apatite, specularite

and cassiterite as traces. Mainly worn or subangular grains.

A060P. Just southwest of M.F. Phelan's Prospect. Dundas

Group unassigned.

Mainly limonitic pebbles and tremolite; minor actinolite

schist, ilmenite, tourmaline and zircon; traces of magnetite

rubble, staurolite, chromite, garnet, epidote, rutile,

magnetite crystals and crocoite (see A241P) .

A092P. Climie Creek, central south of Central Northern Sector

in the Fernfields Formation of Dundas Group.

Largely limonitic pebbles, epidote rock and zircon, minor

tremolite schist, chromite, ilmenite and leucoxene (ilmenite

pseudomorphs). Traces of actinolite, topaz, hornblende,

staurolite, biotite, epidote crystals, garnet, rutile,

tourmaline and forsterite.

Chromite shedding, otherwise minerals are derived from basic

rock and calc-silicate sediments. Grains show variable

attrition; and zircon, and tourmaline are varicoloured.

A090P. From just south of A092 on the similar 'E-W' trending

creek system. Fernfields Formation, Cambrian.

Limonitic pebbles, epidote rock fragments, enstatite, diopside,

and ilmenite are the main occurring minerals, generally fresh

in appearance. Minor chromite, leucoxene, rutile and tremolite.

From an ultramafic and metamorphic catchment.

/ ....
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TwO concentrates from neighbouring streamlets on the west/

south side of the sector on alluvium of the Climie Creek

overlying Dundas Group unassigned rocks (A069P and A067P) :-

A069P. Mainly limonite pebbles, epidote and zircon, minor

chromite, ilmenite and magnetite. Traces of staurolite,

garnet and tourmaline. Mixed subangular and freshly crysta­

lline forms.

A067P. Largely limonite pebbles, tremolite schist fragments,

ilmenite, tremolite crystals and zircon; minor magnetite and

rutile; traces of crocoite, actinolite, hornblende, staurolite,

corundum, chromite, sillimanite and tourmaline. Largely worn,

some good crystal forms - ilmenite, zircon and chromite.

Apart from chromite there is little of significance here.

Orange prisms = crocoite, trace present.

A056P. Adelaide Mine Creek - Dundas Group - unassigned.

Mainly limonitic peb~les, actinolite schist fragments,

tremolite. Minor - nil samples; traces of magnetite rubble,

staurolite, chromite, garnet, ilmenite, magnetite, rutile,

tourmaline, zircon, pyrite, galena. Largely worn grains

except pyrite, galena, tourmaline and magnetite. Unusual

to find galena fragments as fresh as these in a stream

sediment so there is likely to be adjOining freshly exposed

sulphide veins.

Central Southern Sector (just WSW of A090P)

A046P (WSW of A090P, approx. 1 mile). (Alluvium).

Heavy concentrate is largely (770 vol.% ilmenite as worn

grains) with a further 10 vol.% zircon of fresh and worn

grains, minor chromite, rutile and tremolite, traces of

enstatite, hornblende, staurolite, epidote, leucoxene,

cordierite, spinel and tourmaline. Rock fragments of minor

tremoliteschist, traces of garnetiferous schist and epidote

aggregates. Most grains are worn but include fresh ilmenite,

tourmaline and zircon and some rounded, pitted and fragmented

grains. Grains are of varied origin, with fresh ilmenite

(basic intrusive), chromite (ultramafic) and zircon (granitic).

/ ....
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chromite and ilmenite (to 90 vol.%) associated with plenti­

ful zircon.

A025P. Just (0.6 mile) east of A033P, SE of part of Southern

Sector on unassigned Dundas Group/Moraine.

Largely tremoli t.e schist, hornblende, ilmenite, tremolite

crystal grains. Minor epidote, leucoxene, carbonate and

traces of limonite pebbles, epidote, aggregates, actinolite,

topaz, hypersthene, rutile and hematite - calc-silicate

sedimentary and basic intrusive origin (gabbros, dolerites

to west) with fresh topaz, hornblende and some ilmenite).

A022P. Southeast within Southern Sector (nearest A025P to

the west, approx. (t mile), Sediments rpst on Cambrian

gabbros, norite, dolerite.

Largely chromite, ilmenite and tremolite. Minor enstatite,

tremolite schist, epidote, leucoxene, and carbonate. Traces

of epidote rock, actinolite, topaz, hornblende, garnet,
,

sillimanite, hypersthene, rutile, enstatite, apatite and

zircon. Mainly fragmented and finely crystalline with some

rounded grains. The bulk of minerals present are chromite,

magnetite and ilmenite from basic and ultrabasic(?) sources.

A017P. Southeast within Southern Sector (south of A025P) on

Moraine.

Largely epidote, magnetite and ilmenite. Traces of limonite

pebbles, epidote rock and minor tremolite schist, topaz,

hornblende, chromite, diopside, sillimanite, leucoxene and

zircon. Mainly subangular grains, some fresh crystals (zircon,

chromite, magnetite, ilmenite and sillimanite). Ilmenite

varies 50:50, magnetic and feebly magnetic fractions. Varied

origin mainly calc-silicate sedimentary and basic intrusives.

A015P. Close to A017P - just to the east and also on

Moraine.

Largely epidote, minor hornblende, diopside, ilmenite,

magnetite; traces of chromite, actinolite, topaz, cordierite,

rutile, tourmaline, tremolite and zircon. Similar origin

to A017P witn greater emphasis on sedimentary calc silicate

rather than basic intrusives. Diopside fresh, fragmentary.

/ ....
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Mainly of calc-silicate metamorphic origin with some granitic

influence.

Remaining specimens are shown separately and consist of A34l, A368,

A369, A370 and A37l, Nevada Grid, NW of NW Sector. Situated on

Hodge Slate and Razorback Conglomerate of the Dundas Group.

400111- 9 -

A007P. Approximately t mile SE of A01SP and ESE of A017P,

southeast Southern Sector, on Moraine.

Largely chromite, epidote. ilmenite, magnetite and zircon.

Chromite is )10 vol.%. Minor epidote rock, epidote )70 vol.%.

Traces of tremolite schist, actinolite, topaz, diopside,

garnet, rutile and cassiterite (worn) and tourmaline. Grains

are subangular and rounded - worn, but evenly crystalline ­

some ilmenite, zircon and tourmaline. Well-sorted. Mixed

metamorphic calc-silicate and ultramafic/basic intrusive

sources - fairly fresh.

A009P. Just over 1 mile SSE of A017P and resting on Moraine.

Largely diopside, epidote and magnetite. Minor epidote rock,

ilmenite, leucoxene, zircon and tourmaline. Traces, actinolite,

chromite, idocrase, garnet, sillimanite and tourmaline.

All contain abundant fragmentary chromite including brown/yellow

transparent thin slivers of the mineral. Chromite is major in

all concentrates except A37l where there is a minor presence.

Magnetite is fresh and also worn, rubbly - the latter most notable

in A368 and A37l but with a major presence only in A34l and A37l.

Ilmenite is major in all concentrates but is pitted and worn in

most. Traces of limonite:garnet schist, limonitic(?) schist,

actinolite schist in A37l indicates a metamorphic (calc-silicate?)

catchment. Similarly for minor tremolite schists (A370). Trace

actinolite (except A368), trace hornblende (except A369 and A370),

trace epidote (except A368), trace tremolite (except A368). One

other trace metamorphic mineral present is sillimanite (A369).

Most interesting is major pyrite (A37l) - commonly associated

with marcasite (altered pyrite?).
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MINERALOGY OF STREAM SEDIMENT SAMPLES

400113



- - - - - - - - - - - - - - - - - - - - •
TABLE 1 LEGEND

Rock Aggregates

CS chlorite schist

GP goethite pebbles

MA magnetite rock aggregates

MR magnetite rubble

>5 vol. %

1-5 vol.%

<.1 vol.%

major

minor

trace

Sorting

1 excellent

2 very good

3 good

4 mainly good

5 moderate

6 poor

1 euhedral, crystalline

2 aggregated laths

3 subangular

4 angular

5 fragmented

6 rounded

7 pitted

Grain Shapes

1

2

3

lIbundance (minerals and rock fragments)
Minerals

1\p apatite

Ah anhydrite

Ba baryte

Br brookite

Cl chlorite

Cr crocoite

Ch chrysotile

Cs cassi teri te

En enst;ati te

Fa forsterite

Gt goethite

Ga galena

Hm hematite

MIl maghemite

Me marcasite

Ps pascoite

Sp specularite

Sh scheelite

tremolite schist

epidote rock fragments

banded ferruginous shale

actinolite

ED

AS

OCL ochreous limonite particles

MS mica schist

FP ferruginous hematite/limonite pebbles

FS ferruginous siltstone

GS garnetiferous schist

LGS garnetiferous schist, limonitised

BF

TS



TAIII"'; 1 5TI~F.l\M Sl:;rHHEN'l' IIEl\WY MINERAL DETERMINATIONS. DUNDAS (Part 2)

.. I j'

'I

1 3 1 3

GI~I\ f N COI.OUl~S

Green, black,
brown

CRA I N SIIAPES

GRAIN SIZE
CONCT .

---,---,---j SORTING CO/<l~II::NTS "'~:IGII"

NUL MAX. ~'ED.

3 Chromite ') 10 v\. Epidote 9.8
') 70 v%.. Cassiterite - trace

3>"5>6 0.01 2.2 0.3
0.16

5 Ilmenite 50:50. mag:non IlIdg. 21.1
fraction.

r
l\l'\002''> '1'51. l ..P] , 3311

ED3

, 3 , 3 Hm3 Yellow, brown,
green

3>1)4 0.02 1.6 0.4
0.11

4 Much pale amphibole present. 16.8

/. 3 1 3 3 2 3 3 3 3121333,\14U033 LS3

/\1400)6 AcS3 J 3 3 , 3 3 1 , , 3

3 1

3 1 2 Ah3

Black, brown,
white

Black, white

3 >1>4 0.03 1.3 0.5
0.08

0.03 1.2 0.3
0.10

4

3

Several generations of
ilmenite present. Mauve
zircon.

Mauve zircon.

4.5

4.4

,'>1400-12 '1'53. AcS3 3 3 3 3

OCl.3
3 3 , 3 3 2 3 1 !\p3

Cs3
Black, white 0.03 1.0 0.4

0.06
3 Ilmenite >70 v\. Brown-red

mottled angular cassiterite.
39.7

f--- ----+-t+H+H+H+H+H-+iI++i-t--+----j------+----I--II--+-+--+---------+--I

f
'-'-''_10_0_4_6__+'_1'5_"_'_'_C_';_'3_'+++J+3~13 +--+,_.+--+3--+'_.l-l-~1+3+3++3+2++3+'+' +---+n-'-a-c-k-,-W-h-'-t-e-----+-3-'-'-'-7-'-6-'-5--~0-. O_'-I~O_'8_+0_._3_+-__,__+-,_,_m_o_n_'_t_0_'_7_0_V_'_'_Z_'_'r_o_o_n I-'_3_'_'-1ED3 0.07 ') 10 v%. Spinel, black/

green.

5.4

4.1

63.1

Largely ferruginous rubble.

purple zircon. Fibrous
magnetite - abundant.

5

5

0.01 2.0 0.3
0.08

0.03 2.4 0.3
0.08

Brown, yellow

Brown, ye11010'

3 1 3 Py3
Ga3

, 1 ,

3

33

33

,
3

3 3

3

3

3

,

A140056 f·1I0. I..Pl.
T53, l\cSI

1

2 32 1 1 1/.32 3 Cd l\p3 Amwn. black 3>5)1)7 0.01 2.0 0.4 6 Ilmenite, pitted. Mainly

±
J ~~~ Cs3 0.16 rubbly ferruginous carbonate.

~~I~~'-~!-I-_II_;I_-r~l~I-,1·1,.'~,'+3~-_'+++'+_~3~1~_,+c_r_3__~_._'_"_C_k_'_Y_._'_'_0_. +_3'_'_'_6 +O_.0_2+_2_._9~~:_:_:_5~---5--~:-.:-;-:-:-:-~-'~_t-:-'_m_._n_i_t_._- ~--7-.-0~______.1:::-.::.' _
,\l.:IlIH·,') 11.1'1 /. 3 3 1 nl.'\ck. whit.e »1 >7)6)7 0.02 2.2 0.4 5 ~1..'\UVQ (worn) zircon. 3.8

0.08 Fragmental chromite.
' ..,_,_ , ~LLL..L.!....LLL.Li...L.LL.Li...LJLL.L.L_i__......L _L ......L_...L._l_.-L___i_ _'___'

1", UI'1' I,,'j "",'': f:<IUI) j·r.-, .... ,..



0.07 wear, coloration.

GRA IN SflAP~:S

GRA1N SIZE:

l.IMITS (nun)

r---,--,---! SORTING

rHN. I-ll\X. NED.

COI-IMENTS WEIGHT

10.6

22.8

304.2

Zircon
Both

Concentrate )90 vol.%
ilmenite + chromite.
colourless and mauve.
1 = 6, superabundant.

Concentrate 790 vol.%
chromite + ilmenite, multi­
coloured zircon. Purple, worn
garnet.

3

30.02 1.0 0.4
0.11

0.01 0.8 0.3
0.07

3)1)6)7

3> 1)6Black, yellow

Black, yellow

3 , I

2 3 1 Ap3
C!';3

,

,, 3

, 3

3 3

1 333

TS' 3 'I 1'1,"40107 jLP3,
OcL3

i
1'140'89 ['P" ~L3 , I I
I I I
---, r-e-H++'+f++-If++-I++-I++,++-l+--+-------+----+--+--l---+----+---------+-----1
11140700; 111R] 313 1 3 1 3 3 3 3 Black n»7 0.01 1.0 0.3 2 Concentrate )98 vol.%

I 0.20 chromite> ilmenite. Rutile
I main minor component.

.\14D216 ~-lR) 3 , 3 3 , 3 3 Py2 Mc3 Brol<.'ll, yellow
,,"', <.0.01 1.5 0.6

0.12
3 Ferruginous carbonate and

calcite.
53.0

84.0Brown <. green hornblende.30.3
0.08

<.0.011.71'1-10218 Ts\ J 1 I ! 1 3 I I 1 2 1 Black, brown,t I yellow

~~(-,,-.,-,- t.IA-,-,-,-p-,-t-'+-+-+-It--t--t--t'++3+J+,++,++,+,++,++,+,+,+e-r-,--+o-r-o-w-n-'-Y-O-I-I-O-W-,---+-,-,s-,,-,-,---t{-0-.-0-,+,-.-,-to-.3-+--'--+A-b-u-n-d-,-n-c-o-o-'-c-o-,-r-s.--'o-rr-u-g-,-'_-f--,-,-.-,-1
Py3 white 0.10 nous carbonate and calcite

i I Ps3' frilgm0nts. Crocoite, mono-

I Mc3 linic yellow/orange
pleochroic zAc 7°.

9, ,

66.0

12.9

80.1

Rutile as squat prisms.

Rtltile - squat red prisms.

Coarse pale hypcrsth\!!ne and
i lmoni te. fj nes hypnrs then\!!
cnstntitc, hornblende mix.

Yellow/orange plcochroic
prisms of crocoite.

5

s

s

,
0.02 1.4 0.4

0.11

0.03 4.0 0.3
0.2

0.02 2.6 0.3
0.08

0.01 1.B 0.5
0.16

m"own J yn llow

Brown, yellow

Black, green,
yellow

Brown. orange,
white

3 Sp3

3 l'y3

3

I )

)

3 2 3 Ps3
e13

er'
Ct'

)

,, 3

2 2 3 3, ,

3
1----·-1---+- -·H--t+-H-H+t++-t-+t-t-t+-t+-H--j------+----+--j---+--j-----\----------j---1
,\ 11107')& ',11\3

:~:7r,fJ __Ft 1'1 I

",,, :"~ I'_'~__ >_ '~.,_)J_l~1 ~I' .~t 13 3 _

1"''''<1 il:~:"'; !~,> 'I'I'I!' 3

1

' II' 1

'Il,~r III II;' ;I:"~'~--;'" (,~,,:,; - '1 r,,t\1 -1\-1

1

,- , 11- ;rt,- LLI12l-~)-~,-.l-~,+3+3+]+3+s·p-)--+0-,-.-c-k-,-Y-e·,-I-o-w---+-3-"6-'-'-'-S-'-6--+-{0-.0-, ~,-.,-+-0-.-3-1~-4--+-L<-'-r-g-c-'-Y-q-O-o-t-h-'-t-c-pe-h-b-'O-S-.--1--'6-.9-1
Py 3 O. 11 Dull gl'cy mang<incsc ox idcs

__1 ! _1. U_~L. ......_l__'.J...J.J..J..J..J..J..J..J..J....L...L...L...L...L -' .L. _'____'__ _'__-,- ---,.f.,_aq_mc_n_t_s_.__s_p_i_n_c_'_-_r_c_d_.__,-__-,
, l·ll··I.lll'", dl"f":id", ,·h,ornitro.



'Ol

23.9

57.3

C0NCT.

1n'f.IGliT

Magnetite fresh euhedra ­
splcndent lustre or aggre­
gate laths. Abundant
chromite and ilmenite ­
fresh and less so pitted.
Black tou:L,laline.

Ilmenite - pitted. Chromite
fragmented. splendent.
blui.sh reflcet...nce. I-lainly
opaque, slivers + crystals,
amber, transparent.

COMHENTS

)

30.03 0.8 0.3
0.08

0.02 '.4 0.3
0.16

1>2»)7Black, brown

BlackPy2
Me)

) )

)

1 )

-,-,.-rrr-·---,------,----,-------,--.-------,---, -l-l(J

~
1 GRAIN Sr:1,E

~ 3 .~: ~I § ~~ ~ 1Il LU1TTS (mml
~ ;:.; ~ t Q., ..... -~::: c .~ ';;j (jH,\lNCOLOUI~~ GRAHl 511J\PES I---T--r----j SORTING
C(l0 r .... :'ECf)!.J '"o t :l" .. (; I. l, U.. ._ •
:;:J t' , ~...' ., ;l .::., :2 c 1',W. HI'X. m:n.
r~ r 0:; 0 :J n ..."-' <-..l. ....-ri

..J :- ~.:. {j =. til :-J f----~'--C~=--+-----------+_-------1--_j-__::-f-_:__+----+_::_:-_:_:-_:::_--_:-----_+-:_:__:_i
3 3 3 Br3 Black, brown, )6)5 <0.01 2.8 1.2 4 90 vol~" (+60 mesh) component 72.1

PyJ yellow. 0.12 of worn ilmenite pebbles;
Me) purple zircon - worn;

colourless, fresh.

)

I
k~
I i I II

3 3 3 3 2 fly) Black, white P5»)>6 45.3

34.8

11.9

Magnetite - aggregate laths.
~k"lrcasite - near white, fino
granu lur.

20.01 1.3 0.4
0.12

3) 5> 1Brown, yellow,
bluck

3 3 Py3
Me3

1 3,1..51
}\GS I

tWI,
[.[>1.

I.G.".;]

L--I-­
IAl101~
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TABLE 2

SAMPLE WEIGHTS, E.L. 15/76
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I TABLE 2 SAMPLE WEIGHTS. E.L. 15/76

I
Sample No. Head Weight Heavies

1'.140007 85.2 9.8

1'.140009 85.0 17.7

I 1'.140015 85.2 19.2

1'.140022 56.3 13.9

I 1'.140025 56.0 16.8

A140033 49.5 4.5

I 1'.140036 49.5 4.4

A140042 277.3 39.7

I
1'.140046 170.0 23.2

1'.140056 56.7 5 .4

I
1'.140060 56.5 4.1

1'.140062 170.3 63.1

1'.140067 56.7 7.8

I 1'.140069 49.5 3 .8

1'.140090 99.5 5.1

I 1'.140092 49.5 3.8

1'.140187 70.9 10.6

I
1'.140189 99.2 22.8

1'.140205 509.7 304.2

1'.140216 170.6 53.0

I 1'.140218 227.1 84.0

1'.140241 85.0 27.1

I 1'.140256 142.2 80.1

1'.140268 57.1 9.7

I 1'.140296 99.2 66.0

1'.140333 99.3 12.9

I
1'.140336 113.0 16.9

1'.140339 198.0 72 .1

1'.140341 99.2 57.3

I 1'.140368 49.5 23.9

1'.140369 170.0 45.3

I 1'.140370 49.5 11. 9

1'.140371 56.2 34.8

I
I
I
I
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TABLE 3

FLUORESCENCE, E.L. 15/76 SAMPLES
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TABLE 3

Code: Bright blue (possible yellow tinge) - scheelite. Bright yellow - zircon·
Bright orange/red -hematite.

1 large, 4 medium,
bright

1 medium, pale Minor finel bright

Abundant fine, pale

medium Few very fine, pale

fine, pale medium

2 large, pale 2 medium

SAMPLE NO. Blue

140007

140009

140015

140017

140022

140025

140033

medium, bright red

medium, bright red

Orange

Many medium, bright

Many medium, bright

Many medium, bright

Many medium, bright

Abundant, medium bright

1 medium, bright

Moderate, medium bright

1 large, bright

4 medium

Abundant medium and fine,
bright.

Many medium, bright

Many medium, bright

Many fine, bright

Abundant, medium, bright

Abundant, fine, bright

Yellow

Abundant, bright

2 coarse, many fine,
bright

Many bright

Many bright

Many bright

Few fine, bright

Abundant, fine

Abundant, fine

Trace - fine

1 medium, bright

2 medium

2 coarse, dull

1 medium, pale

140036

140042

140046

140056

140060

140062

140067

140341

140368

140369

140370

140371

140205

140069

140090

140092

140187

140189

140216

140218

140241

140256

140268

140296

140333

140336

140339

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I

I
I
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FIG.3 lOCAT10N MAP t.L.15 76 DUNDAS, TASMANIA
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10'CONNELLSTAEET
SYDNEY AUSTRALIA
BOX 483 GPO
SYDNEY AUSTRALIA 2001
TELEPHONE (02) 237 51,'
TE lE X AA20285
CABLE 'CSRMINOIV' SYDNEY

33283

1
I

TO .~ t..~.P.~.t....~.e. r:y.~..~.e. .S•....................•...............•.

P.O. Box 24,

PLEASE SUPPLY TO ANO ADDRESS ANY
COMMUNICATION OR INVOiCE TO:

CSR Limited, Minerals Division

A.t.tn., D. .•.... F.~. h.() .n .

5/11/82Date .

602A/c .

PET 319R.A .

1 L:~\lJ.SH.CU IT.F;RS I? (',Y '.:J ....................................................... CEA ;•..............

Item No. Quantity Description Unit Price Total Pr

Binocular description of heavy mineral separates

Weighing, specific mineral identification (XRD)
report preparation

1 34 Heavy mineral
bromoethane.
analysis

separation using bromoform or tetra­
Clean up for subsequent chemical

7.00

18.00

2.00

238.

612 . '

64. '

1 Samples A1400D7P-A140371P as per attached Field
Sample Despatch Sheet 13200

1
I
1
1
1
1DE LI VE" Y INSTR VCTIDNS .~.I.eCl.s.e... .r.e.:t.u.r..J:1 h.e.Cl.y.y. '!1..~.n.e..r.a..~ ..~~.P.Cl.r.?:t.e..~ ..J!1 P..,.11., . $ 914.(

For and on behalf of

CSR LIMITED
L.'-;CORl'Ol~A'IED .IS N.S.\'\'.

. &l~ .Signature - - .

SALES TAX (EXEMPTIONS AND CLASSIFICATIONS) ACT.

1 hereby certify that the above goods are for use in the mining
industry in carrying out mining operahons and in the treatment of
the products of those operations and exemption is claimed under
Item 14 in the First Schedule.

I

INSTRUCTIONS

I '. Please show Purchase Order Number On all invoices, packages, packing slips.
2. Please note that liability is accepted only for goods purchased on our official purchase orders.
3. The supplier or contractor by his acceptance of this order also accepts th6 conditions on the back. These conditions shall prevail

over and cancel any conditions specified by the supplier or contractor, there shall be no exception to these provisions
except by mutual agreement between the parties, evidenced in writing.

WHITE COPY - SUPPLIERS COPY
YELLOW COpy -ATTACH TO INVOICE

1PINK COpy - TO SYDNEY OFFICE
GREEN COPY - PURCHASING OFFICER COPY
BLUE COPY - PROSPECT LEADER COpy

I
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Date Despatched _--,- Despatcher Despatched per _

Type of Sample _",1F-'::""'~>=~-==-"'-<'-,,=----.-::r::c-""':"':'C'--'''''''-''''''_",:I"-'/"'I",<J:~'-<1'--- _

4 0 0 l~JL =,,~

- 13200

Green - Despatch with SamplesWhite - To Assay Lab with Order

Date S<lmp[ed Sampler _

Project __----'.'--"--='--__ Prospect No. _-=- Locality _

Pink - To Chief Geo!ogist Sydney

Yellow - Field Copy

Results to:

State 1'"'rj S
CSR Order No. '.~-; 2S~

Lab. Name

Sample Number From '0 Chemical Analyses (ppm or %)

Co--ordinates
"/11<1'" NI~

Remarks

-A 11+0 CC7f 313·Q7 53St{. }{, .
AIu-oOO'1F 7,74·o!.f 5~S3 ·3i -
Ii 1... 0 ()15r 37"·52 535Lj ·51 -'

A140 Ol1l 313-17 .nS(f-!f5 .
1114-007.2 374-· SS 5355·tt/ /~

Ii l4-tJ 0'25 P 313·b2, 5355· !.fCf v

n33? 312-57 5;55·47- ~'

O'3~ f' 311·(,'\ 53S'·4b ,
042P 37o-J;"j 53SC!·1J. ./

OLfbP I~6'l . I( 535q·2$ •
05(, p :, 7o-gl) 53(,0-58 j

060r '$(;'1.1'0, 5 3C.o·'j 5 ,
06'Lr I ~(;"1·1G 5 3(,1·C/.f 0/

Olo7 p 3(,7'7S 53'0·>7 v

O(,'lp S(,7,c/Cj 53£0' £5 v

Q'lop ",,(,e; .G<f- 5"351'41 ,/

ocne .",q '(8 53(o·?,j. 0/

(87 r 369,11.- 535/ (,'+ ,.,T

I Sq I 3bCj·5<] 5?S7· n ,
f!f40 20 S F 3(,(,· 11- BbS.g j

1({., p 3(,7-2(, 5s(,I'5,:; "
2.Hs p ?,GC·7G 53('7-3Q ,
;2.4-1 p "3G.<i·S3 53(,/- 10 ,/

25£ 3Cq·flS' 53(;2 i7 ./

26'6 311·07 53(,2·31 /

L1b 370'{( S3(,~ -17 .
33~ ~71·UD £:\(,3· 71' /

330 :'7/ . ';c;.- 536~' 7& v

'3>39 31/'35 S'l,3· 'i'f " .

R1'+0 '3 tt I -SGC1·"Ib 53(,351 v ~DLtJci.\I-e,S c Ik:v.....t/:a;;:C- "L

368 ~ Go1-N So\! 0~2-- N(...>JClctt.... >;""TLcl

%CJ N ro-'-J 2-} i 1.. 3" tJ ... ,,-
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APPENDIX V
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10th December 1982 (A140090)

400131

Grains of orange/yellow prisms, pleochoric,

Powder pattern indicated crocoite (PbCr0 4 ).

(Originals are in personal letter form

X Ray diffractometer test on portion of sample.

Chromite - minor component.

Enstatite and diopside - major components.

APPENDIX V

XRD reports from J.F. Riley

9th December 1982 (A140256)
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