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Location and Access (See Fig. [)

The Gordon Limestone in the Bird River area outcrops along a narrow belt
near Nora River, Bird River and the Kelly Basin Track. The area is 45km

by road south of Queenstown.

1.2. Previous Exploration
No early reports of old workings, of systematic exploration, or of base metal
mineralisation are known.  1983-84 exploration by E.Z. is documented in the
following reports:-
E.Z. Report
No.
T18&5 Hazel Creek Area - Progress Report on Exploration Activity
1st October, 1983 to 30th March, 1984,
T186 Nora River Area - Progress Report on Exploration Activity
1st October, 1983 to 30th March, 1984,
1.3.  Summary of 198334 Results

1983-84 exploration by E.Z. consisted of reconnaissance stream sediment
sampling, rock chip sampling and geological mapping.  Near the junction of
the Bird and Nora Rivers, the Gordon Limestone is displaced by a sinistral,
north-south fault, the Bird River Fault. Minor sphalerite-galena mineralisation
in quartz carbonate veins was observed in limestone near the Bird River Fault.
A stream sediment sample from a stream draining the fault zone reported
anomalous zinc (430 ppm). The aim of 1984-85 exploration was to test the
Bird River Fault zone for further indications of lead-zinc mineralisation in

limestone.
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E.Z. EXPLORATION - OCTOBER, 1934 TO JULY, 1985

2.1,

Work Completed

2.2.

As a preliminary step, an airphoto interpretation of the area was completed.
Limited ground control was provided by 1983-84 mapping. The main aim of
the interpretation was the location of areas possibly underlain by limestone
close to the Bird River Fault. Photographs used are listed below:-
Series Scale Run Photos Date Flown
Mt. Lyell (Colour) 1:20,000 8 189, 190 19.1.'79

" " 9 191, 192 19.1.'79
South West (B & W) 1:45,000 1w 108, 109 6.3.'80
In January and February, 1985 E.Z. field crews carried out additional stream
sediment sampling, rock chip sampling and geological mapping around the Bird
River Fault. 16 stream sediment samples, 23 rock chip samples and 4 panned

concentrates were collected. Geological data were noted at sample locations.

Stream sediments were sieved on site to -1mm. Rock samples and dried
stream sediment samples were submitted to Analabs, Burnie for analysis.
The -80# fraction of stream sediment samples and whole rock samples were

analysed for Cu, Pb, Zn, Ag, Fe and Mn by A.A.S. techniques.

Panned concentrates were submitted to J. Gilfillan & Associates for heavy

media separation and microscopic identification of heavy minerals.

Results Received

2.2.1. GEQOLOGY (See Fig. BR 1)
The geology of the Bird River area is dominated by the Bird River

Fault. This fault has an apparent sinistral offset of almost 2km
and separates the Gordon Limestone into two maijor blocks and a

third minor block.

Near the junction of the Nora and Bird Rivers, the limestone
sequence is thickened and is folded around the nose of a south
plunging anticline.  Additional tight folding closer to the Bird

River Fault is probable. Further north it thins out, includes more
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siltstone and probably grades into a thin siltstone equivalent.

A small block of limestone outcrops in the bed of the Bird

River and along the Kelly Basin Track 1.5km south of the river

junction.  This is either a small fault block or a fault induced

fold repetition of the Gordon Limestone.

A third limestone block outcrops just west of the big bend in the

Bird River, 2km south of the river junction. This block is thickest

near the fault where it includes dolomitic limestone, silty limestone

and fault breccias. It thins to the north west and a facies change

to marly siltstones is inferred just north of Hazel Creek (see Clark

River Report).

Throughout the area, the Gordon Limestone is underlain by the

siliceous quartzites and quartz siltstone of the O
Sandstone and overlain by Silurian quartz sandsto

(Crotty Quartzite).

rdovician Moina

ne and siltstone

GEOCHEMISTRY (See Data Sheets - Appendix & Plates BR 2, 3 & &)

Sample data and analytical results for stream sediment samples are

tabulated in the Appendix and summarised below.

Results from

four samples collected from the area in 1984 are included.

Stream Sediment Samples n = 20

Element Range Mean
Cu <5-10 5
Pb £5-75 20
Zn 10-85(430) ~50*
Ag <0.5-1.0
Fe 0.05-2.85%

Mn 10-950 (3850)

* High value excluded from average.

7?Anomalous

60 (3 samples)
> 400 (1 sample)
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Sample 59702, collected in 1984, remains the only sample with
anomalous zinc (and manganese). It was collected from a small
stream draining the fault zone. Two other samples are very weakly
anomalous in lead. They were collected from tributaries of the

Nora River draining the northernmost limestone block. Manganese

values for these two samples were also slightly elevated.

2.2.3. ROCK GEOCHEMISTRY {(See Data Sheets - Appendix & Plates
BR 2, 3 & 4}

Descriptions and analytical results of rock samples are tabulated

in the appendix. Results from four samples collected in 1984 are

included.
Rock Samples n = 27

Element Range Mean 7Anomalous
Cu {5-160 15 160 (1 sample)
Pb {5-275 35 »200 (2 samples)
Zn {5-225 {975} 30+ »200 (2 samples)
Ag £0.5-2.5 - 2.5 (1 sample)
Fe 0.29-4.27%
Mn 5-550

* High value of 975 ppm excluded from average.

Three rock samples reported weakly elevated lead and/or zinc
values.  These include the weakly mineralised limestone breccia
sampled in 1984. The galena and sphalerite bearing quartz carb-
onate veinlets observed in this sample was the only mineralisation
seen in the area. The other very weakly anomalous samples were
a quartzite sampled lkm west of the fault zone and a shaly lime-

stone from the small block of limestone along the Kelly Basin Track.

2.2.4. PANNED CONCENTRATES (See J. Gilfillan & Assoc. Report -
Appendix & PL 2)

Most of the heavy minerals identified in the panned concentrates
appear to have been reworked from either Ordovician or Silurian
sandstones. These include chromite, titaniferous magnetite, rutile,

zircon, rounded tourmaline, sphene and rare cassiterite.
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Quartz-tourmaline rock, apple green sericite and epidote probably
come from altered Mt. Read Volcanics to the north. No minerals

indicative of lead-zinc mineralisation were identified.

3. DISCUSSION AND CONCLUSIONS

1985 geological mapping confirmed the extent of the Gordon Limestone predicted by
airphoto interpretation and detected a smaller bleck along the Kelly Basin Track.
Some dolomitisation, tectonic brecciation and very minor veinlet hosted lead-zinc
mineralisation were observed in the southern limestone block. No other indications

of mineralisation were detected.

The only distinctly anomalous stream sediment sample (430 ppm Zn) could point to
similar veinlet hosted mineralisation occurring close to the Bird River Fault. [ts
high (3,850 ppm) manganese content suggests possible manganese scavanging.  Very
weakly elevated lead and/or zinc values reported from other stream sediment samples

and rock samples do not appear to warrant further follow up.

k. RECOMMENDATIONS

No further work is recommended for this area.
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Stream Sediment Data Sheets
Rock Sample Data Sheets

Heavy Mineral Descriptions - 1.F. Gilfillan & Assoc. Report.
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1.
Samgle No. 65814
Description of A dark grey to mid brown fine to medium grained
Concentrate concentrate in which only a few sparse grains
are magnetic.
Thin Section. This is a rather even grained concentrate in

which the vast majority of grains lie within 'the size range 0.13 mm and
0.33 mm (fine to medium grained sand). There are cnly a few sparse
grains which exceed these 1limits including very fine grained tourmaline-
quartz rock, sparse. coarse 1rregular shaped grains of rutile, lithic
aggregates which consist of leucoxene-altered titaniferous material
dense- very fine grained sericite, as well as aggregates of epidote %
sericite. 1In the voluminous finer grained fraction black and dark grey
oxides greatly predominate, most of which are opaque and a minority of

which include translucent red-brown grains, most likely including chromite.
The oxide grains commonly retain subhedral octahedral to subrounded or
irregular shapes, and since most are not magnetic may include types with
titaniferous and hematitic compositions., Also present in the finer

fraction are subordinate subrounded to elongate cleavage fragments

of rutile, equally sparse grains of zircon and tourmaline (olive green,
yellow-brown and blue pleochroic varieties are most common), while accessory
grains include clouded ?monazite, leucoxene-altered grains of titaniferous
oxides, epidote and rare grains of cassiterite. Sparse scattered anhedral

grains of guartz and weakly perthitic K-feldspar are minor light contamin-

ants.

An X-ray diffraction examination of the finer
grained oxide-rich fraction was advisable because of the large proportion
of non-magnetic opaque oxide grains present in this sample. This examinat-~
ion reveals the major presence of two different spinels which could
include ore of 2chrome hercynite composition. A subordinate proportion
of the black opaque oxides is magnetite and also present are sparse grainé
of rutile, hematite, sphene and zircon, as well as traces of ?anatase
and ?cassiterite. If required, more accurate compositions of the spinels
may be obtained by electron microprobe techniques, but spinels are not

generally of ecconomic value.



.

H
13
1
3

----------O(

112019

2.
Sample No. 65819
Description of None remains.
Concentrate
Thin Section. This concentrate comprises a variety of phases

and a variety of grain sizes with a more or less continuous range from
less than 0.13 mm up to more than 1.5 mm (very fine sand up to very coarse

sand). The slightly subordinate very coarse and coarse sand sized grains

include a variety of oxidised and stained lithic clasts, most of which
are now converted to extremely fine grained red-brown oxides. Certain
of these enclose sparse silt sized angular quartz chips while others
consist of fine grained quartz tourmaline aggregates. Still others
comprise aggregates of quartz and sericlite with patches of clouded
leucoxene-altered titaniferous oxides, and also polygonised fine grained

quartz aggregates with patches of opaque oxides or rutile.

The majority of this sample has a grain size
less than 0.5 mm and includes the following phases in approximate decreasing
order of abundance; white leucoxene-altered titanifercus oxides and
dark grey oxides which are partly altered to leucoxene or red-brown
limonitic oxides; black and dark grey opaque oxides (including hematite
and titaniferous magnetite), and sparse translucent red-brown isotropic oxides
(most likely including chromite}, sparse, scattered, irregular shaped
~and subrounded grains of rutile; well rounded tourmaline grains (including
pPlecchroic olive green, yellow-brown and clear blue types); sparse, small
rounded colourless zircon grains; rare grains and aggregates of epidote;
rare copaque oxides with rims of apple green "sericite" which may be
fuchsite (a chromium mica); rare grains of sphene; ?cassiterite; and
irregular shaped quartz grains which form a fairly common contaminant.
A single grain of a fresh sulphide phase has a narrow rim of red-brown

limonitic oxides due to weathering.
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Sample No. 59738
Description of A brown to dark grey and black medium to fine
Concentrate grained concentrate in which only rare small

grains are magnetic.

Thin Section. In contrast to many of the previous samples

the present concentrate is very significantly oxidised and weathered.

It contains grains mostly within the size range 0.25 mm to 0.8 mm (medium

to coarse sand sized grains), most of which have subrounded to irreqular
shapes and are intensely stained by red-brown limonitic oxides. Certain

of these retain patches and marginal zones of recognisable carbonate,

and some enclose angular chips of quartz t sericite. Many of the subordin-
ate but yet common grains of opaque oxides retain subhedral octahedral
crystal ocutlines in spite of partial rounding due to abrasion and weathering,
while other opaque oxides retain only relict "islands" of fresh oxides
"suspended" in a matrix of exceptionally dense fine grained apple green
"sericite", (the latter most 1likely is fuchsite - a chromium mica).

Sparse rutile grains and trace proportions of cassiterite are part of

a much finer grained fraction (with an average grain size of only about

0.1 mm), also including sparse, well rounded grains of tourmaline {pleochroic,
almost opaque blue to pale pink), white leucoxene-altered titaniferous

oxide grains (some with narrow rims of red-brown limonitic oxides), as

well as rare cubic shaped crystals that are completely pseudomorphed

by red-brown limonitic oxides. Sparse, small angular grains and fine

grained aggregates of quartz contaminant are accessory.

Sample No. 59956
Description of A very coarse grained concentrate of dark brown,
Concentrate

strongly oxidised grains and a subordinate
fraction of very fine grained pale brown to grey
coloured grains. The sample is not significantly

magnetic.

Thin Section.

Once again this is a concentrate with a strongly

bimodal grain size distribution comprising a very abundant coarse grained
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fraction mainly within the size range 1 mm up to 3 mm. These coarser
grains tend to be well rounded to subrounded and invariably are very
heavily oxidised to very fine grained red-brown limonitic material commonly
enclosing silt-sized and fine sand-sized quartz chips. Other oxidised
clasts retain poorly preserved outlines of previous cellular structures,
suggesting an organic origin. Sparse lithic clasts of fine grained
tourmaline~quartz rock are guite well rounded, while equally sparse quartz

grains have strongly irregular shapes.

The voluminous finer grained fraction contains
almost equally abundant grains of translucent red-brown limonitic oxides,
sphene and white léucoxene—altered titaniferous oxide grains, and opaque
oxide grains, as well as subordinate but still fairly common well rounded
grains of variegated blue green to pale brown tourmaline, and subrounded
grains of rutile, as well as traces of partly oxidised sulphides, clouded
?monazite, red-brown zoned isotropic ?chromite and common angular grains

of quartz contamination.
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INTRODUCTION

1-1.

Aims of Exploration

1.2.

The Rinadeena area was selected for reconnaissance exploration following a
recent regional aeromagnetic survey of Western Tasmania undertaken by

Geoex Ltd. for the Tasmanian Mines Department.

A pair of small positive anomalies in the Rinadeena area occur in effectively
non-magnetic sediments of the Eldon and Junee Groups and according to
Leaman (1982) these appear to be contact anomalies with possibly a deeper
source. Only the southernmost of this pair falls within present E.L.
boundaries (E.L. 31/83).

Exploration was aimed at attempting to explain the presence of the anomaly

and, more specifically, to determine if it is related to some form of mineral-

isation, especially Au.

Location and Access (See Fig. R2)

1.3,

The Rinadeena area is situated approximately 10km south of Queenstown and is
bounded on the east and south by the King River and on the north and west by
the abandoned Abt Railway. Present road access to the area is via the Abt

Railway, with permission from the H.E.C,

Published Geology (See Fig. Ré6)

On the Queenstown 1:250,000 Geological Sheet, Ordovician Owen Conglomerate
(Junee Group) and Siluro-Devonian quartz siltstone {Eldon Group) are mapped

in the Rinadeena area. Earlier more detailed mapping by Mt. Lyell

(Solomon, 1957) reports Owen Conglomerate and undifferentiated Silurian quartz-
ite and shales. An extensive north-south fault, the Garfield River Fault, is

mapped through the Rinadeena area.

.2/
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1.4. Topography, Drainage and Vegetation

The combination of conglo.merate, quartzite and less resistant shale and silt-
stone has resulted in very rugged topography. Fast flowing creeks flow
through deeply incised valleys between sharp ridges. The entire area is densely
vegetated.  Ti-tree and bauerascrub predominate with minor rainforest regrowth

near the King River.

1.5. Previous Exploration

WA

\ No exploration activity, old workings or mineral occurrences have been reported

N from the Rinadeena area. Two small groups of workings - the Woody Hill Mine
and the Macquarie lie 4km to the north on the western side of the Garfield
River Fault. In these workings, gold occurred in quartz veins through quartz

siltstone of the Elden Group.

2. E.Z. EXPLORATION - 2ND OCTOBER, 1984 TO 30TH JUNE, 1985

2.1. Work Completed

2.1.1.  GRIDDING
A grid consisting of north-south baseline, 1.6km long, and five east-west

cross lines totalling 7.9km was cut and pegged at 20m slope corrected
intervals.  Guide ropes and climbing ropes were left along steeper

and more slippery portions.

2.1.2. GEOLOGICAL MAPPING & ROCK CHIP SAMPLING
Grid lines and the King River were mapped. Rock chip samples from both

outcrop and float were collected along grid lines. Initially, bulk
samples representing 100m or 200m intervals were collected. Subse-

quent follow up sampling was more detailed.

The initial 43 samples were submitted to Analabs, Burnie for analysis.
Cu, Pb, Zn, Ag, Fe, Mn and As were determined by A.A.S., Au by
fire assay and Ba and Sb by X.R.F. The 25 follow up samples were
assayed for Cu, Pb, Zn, Ag, Fe, Mn and Au only.

W3/
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STREAM SEDIMENT SAMPLING

Most stream sediment samples were collected from sites where grid lines
crossed creeks with an active bed load. Samples were wet sieved to
-tmm and submitted to Analabs for analysis. Here the samples were
dried and sieved to -80#. The -80# fraction was analysed for Cu, Pb,
Zn, Ag, Fe and Mn by A.A.S. using nitric/perchloric digestion. Both
the -80# and the +80# fractions were assayed for Au by A.AS.

following aqua regia digestion.

To check apparent discrepancies between stream sediment geochemistry
and rock chip assays, flve additional stream sediment samples were
collected from a stream system draining the 'anomalous' area. Four

of these were standard size samples and one was a much larger sample,
The four standard samples were assayed as above while the larger sample

was also assayed for Au by fire assay.

SOIL SAMPLING

Selected sections of the grid, those portions covering the fault zone, ground
magnetic anomalies and areas of elevated rock chip geochemistry were

soil sampled. Soil samples were collected at 20m spacings using a hand
auger. At all sites nominal C horizon samples were collected from the
soil/rock interface. Samples were dried and the whole sample was
submitted to Analabs for analysis. Cu, Pb, Zn, Ag, Fe and Mn were
determined by A.A.S. after nitric/perchloric digestion. Au was determined

by fire assay.

Two shallow soil pits were dug. Samples from soil pits were treated

as soil samples.

GEOPHYSICS - GROUND MAGNETICS

Y
l 2.1.3.
l 2.1.4.
I 2.1.5.

All grid lines and the base-line were covered by a ground magnetic
survey. The total magnetic field was read at 10m station intervals
using a Lamontagne GSM 18 magnetometer in the 'field' mode. A 2Zm
pole was used. Diurnal variation was monitored using a companion
GSM 18 magnetometer in the 'base' mode. Field data was reduced

by the machines and lists of corrected data were printed.

YR
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The corrected data was plotted as line profiles. Because the
data was very noisy, the line profiles were hand smoothed and the
resulting hand smoothed profiles were used to prepare a contoured

ground magnetic plan.

2.1.6. PANNED CONCENTRATES

1 panned concentrates were collected from the Rinadeena area.
Stream sediment was sieved to -1mm and concentrated by panning.
The concentrate was then forwarded to Gilfillan & Associated for T.B.E.

separation and microscopic identification of the heavy mineral fraction.

2.2. Results Received

2.2.1. GEOLOGY (See Fig's R5 & R&)
Geological mapping of the grid area has revealed a moderately to steeply

east dipping sequence of Silurian quartzite, siltstone and mudstone as
outlined in Figure R5. Interbedded with the siltstone-mudstone

sequence (s an unusual medium to coarse grained, multicoloured sediment
which was identified in hand specimen as a tuffaceous arkose, a lithic tuff

or as a tuffaceous conglomerate.

The position of the Garfield River Fault has been inferred from abrupt

changes in lithology and a possible crush zone mapped on line 5,331,400N.

Quartz veining is common throughout the area, especially in the quartzites.

No strong cleavage is developed.

2.2.2. ROCK CHIP GEOCHEMISTRY (See Figs R3, R7 and Data Sheets in Appendix)

Results of all analyses are listed on rock sample data sheets in Appendix

Sample locations are shown on Figure R3. Results of the 43 initial samples

and the 25 follow up samples are summarised below:-

.-5/.
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Rock Chip Samples n = 63
All values in p.p.m. unless stated.
Element Range Mean Anomalous No. Anomalous
Cu £5-6C 12 60 1
Pb $5-240 20 240 |
Zn 45-375 50 375 |
Ag £0.05 - - -
Fe 0.07-5.08% - - -
Mn 10-470(-3700) - 3700 |
*As <1-19 4 - -
*Ba £10-805 300 - -
*Sb £3-7 - - -
Au £0.008-1.10 ~ 0.04 »0.40 3
(* n = 43)

2.2.3.

Anomalous Cu, Pb and Zn values do not appear to be associated with
sulphide mineralisation. Follow up sampling of the 375 ppm Zn reported

enly 50 ppm Zn.

The three anomalous Au samples were collected in the initial bulk
sampling programme. They were compoesed of vein quartz, quartzite

with quartzite and siltstone. Two phases of follow up sampling

in the 'anomalous' areas did not repeat the elevated Au values of the
initial sampling.  The highest value in the follow up samples was 0.14ppm
in a float sample of oxidised volcaniclastic sediment with manganese
staining. Most other follow up samples reported Au below the level of

detection.

STREAM SEDIMENT GEOQCHEMISTRY (See Data Sheets in Appendix

and Fig. R4)

Results of stream sediment sampling are summarised below:

Stream Sediment Sampling (n = 23)

Element Range

Cu &£5-15

Pb 45-20

Zn 10-70
Fe 150-3.50%

Mn £5-505
Au {A.A.S.) +80# £0.001-0.007
-80# <0.001-0.007

Au (Fire Assay) -30# 0.022

.6/.
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The only possibly anomalous value listed above is the 0.022 g/t
reported by fire assay of the large sample 61916. At the low level of
contained Au reported for other samples, there was no significant

difference between -80{# and +80# values.

2.2.4.  SOIL SAMPLING (See Data Sheets - Appendix & Fig. RY8)
Results of analyses of soil samples are summarised below:
Soil Sampling (n = 68)
Element Range Possibly
Anomalous
Cu $5-75 75 (1)
Pb £5-120 120 (1)
Zn £5-210 210 (1)
Ag <0.5-0.5 -
Au < 0.008 -
Fe 0.11-5.35%* *18.0% (1)
Mn €5-155 -
* One sample 18.0% Fe.
No samples reported gold above the level of detection. The possibly
anomalous base metal values do not appear related to any stratigraphic
horizon or structural feature. Elevated base metal are associated
with weakly elevated Mn values or with the high Fe value.
2.2.5. GROUND MAGNETICS (See Line Profiles - Appendix & Fig. R9)

Ground magnetic results from Rinadeena were very noisy. A first this
was attributed to the effects of the mild to active geomagnetic disturb-
ances which prevailed while the survey was in progress. However,
subsequent surveys in other areas made it obvious that there were inter-
mittent erratic faults in the system. Because of the difficulties of work-
ing in the area and because the results clearly define the magnetic
features the survey was not repeated. Results were hand smoothed and

plotted on a base map.
Profiles and magnetic contours show a broad magnetic feature with a

contrast of 20-40nT and a sharp secondary peak of ~70nT. These
anomalies are best developed on lines 30,600N and 31,000N {(=30,900N).

.7/
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On line 30,600N the broad anomaly is associated with a thin, weakly
magnetic, tuffaceous conglomerate.  The profiles along lines 31,400N and

30,200N also show a distinct response to the tuffaceous sediment.

2.2.6. PANNED CONCENTRATES (See J. Gilfillan Report - Appendix )

No visible gold was detected in the concentrates. Minor pyritic

sulphides were noted in vein quartz and partially oxidised magetite was
reported. Maost of the heavy silicate minerals, including andalusite and
garnet, are similar to those reported from Swift Creek (Mathison, 1984)
to the south. They are probably reworked from the Owen Conglom-

erate and associated sandstone,

3 DISCUSSION AND CONCLUSIONS

Reconnaissance exploration of the Rinadeena area has detected minor Au mineralisation
associated with quartz veining in siliceous sediment. No significant rock alteration or
other indication of either an underlying igneous intrusive or of a subcropping hydro-

thermal system were located. Available evidence suggests that mineralisation in this
area would be similar to the subeconomic quartz vein mineralisation of the Woody Hill

and Macquarie Mines.
The aeromagnetic anomaly in the Rinadeena area is probably related to the tuffaceous

conglomerate unit.  Although only weakly magnetic in surface outcrop it has a high

contrast with the surrounding non-magnetic Junee Group and Eldon Group sediments.

4. RECOMMENDA TIONS

No further work in this area is recommended.

.-8/.
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E.Z. Co. of A'Asia Ltd.,

GEOCHEMICAL- SAMPLE DATA SHEET

ROSEBERY, Tasmania
GORDON | (IMESTENE,

PROJECT:
LOCALITY:
GRID NAME: LRINADEENA.. ...

NOMINAL GRID AZIMUTH: ,:iecvsveosavernnannes

MATERIAL: Steeam Sediments, .,
SAMPLE METHODT  .icvvivasransennnnnnns
SAMPLED By: I = L
DATE: CFERRGARY, 1AFS...

S1ZE FRACTION AMALYSED: .. BP.mesh........v.s

ANALYSED By:
METHOD:

AVARARI. ..o o

'Pg.ﬁlé.. . 5‘1:. ?"- p}' -X\R'Fl

. COMPQSITION DATA

SAMPLE LOCATION DATA STREAM DATA

0V0GTT,

SAMPLE Iepip LineiNo]. é i t
NUMBER TTTTT ]y A-M.G. CO-ORDINATES 5z 2 v E o |8 )
! I5 2 28l aiols g L METAL CONTENT (ppm unless specified)
b . — [+ -
GRID EASTING | NORTHING EASTING {AS - Width|@Z510 | 8 § & lcontan.l § 17 e Pb Zn A F™ e Mn
IR sizl3l{sisklzi7niiisio MielD
LA NARAL s(3[2lt (6 lelef 3170l sl s ML
AN sizf3|ideqTol3[T16|915]0 S ML
AROELE stals ]2 [2|q3[0lé]q(zlo e o :J
Sk 5 (313 1|1[3[e[3] 74| Tlejo 5 s
| ]
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E.Z. Co. ol A'Asia Ltd,,

GEOCHEMICAL SAMPLE DATA SHEET

NOMINAL GRID AZIMUTH: ..evavseennnssasasns:

CREG B S TAYRS

DaTE:

ROSEBERY, _ Tasmania

PROJECT: QORDONY, HMESTONE MATERIAL: Stream Sediments, |, S1zE FRACTION ANALYSED: .. ARL.TEh.......uvus
LOCALITY: CRINBREENA L. SAMPLE METHOD:  4uessnerevusanssansss ANALYSED By: CANALABS .
GRID NAME: LRIVADEENA ... SAMPLED By: S RERNE SCIMR METHOD: AAS. .5V by XRF,

SAMPLE LOCATION DATAl STREAM DATA [P\ .COMPOSITION DATA .
SAMPLE {rprp LINE:NO]. Ye &
NUMBER s o >
- AM.C. CO-ORDINATES |52 e ol
51303l islojoin cjgé (o) '=§E 22| g _g’ METAL CONTENT {ppm unless specified)
[~ I Ry o & B R
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E.Z. Co. of A'Asia Ltd.,

ROSEBERY,  Tasmania GEOCHEMICAL SAMPLE DATA SHEET
PROJECT: GEROan, KIMESTANE MATERIAL: Y = . S1ZE FRACTION ANALYSED: e e,
LOCALITY:  eveerneennen e SaMPLE MeTHop: .HAND AVSER. ... AMALYSED By: GANALABS L
GRID NAME: RIWADEENA L. SAMPLED By: LBLHL L e METHOD: e
NOMINAL GRID AZIMUTH: +vvvvvnvnone. e DATE : FERRUARY 1385,
SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
SAMPLE  frprn 1N MO &
NUMBER g
A.M.G. CO-ORDINATES ol (Y %
) 313[ofé[o[o[ﬁ G T (e . ; £ _Ef METAL CONTENT {ppm unless specified)
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[ E.z. Co. of A'Asia Ltd.,
ROSERERY.  Tasmania GEOCHEMICAL SAMPLE DATA SHEET
PROJECT: QORREN, HIMESToNE MATERIAL:  vuuns S SIZE FRACTION AMALYSED: . uvuvvusensvernnnnns
LOCALITY:  evreeeeeetensnrnenn. SAMPLE METHOD: HA”D...4P.95?\. .. ANALYSED By: LANALABS L.
GRID NAME: R.’!\.fﬁ D‘E.E. f".’.“. ..... SAMPLED By: S s Cereaeas METHOD: LCAVAS L
{OMINAL GRID AZIMUTH: ..0evw.... DATE: .EE. BRUARY [183,.
SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
iﬁ’;‘;‘; GRID LINE NDJ &
5{33[ofslofo]y] .M. co-orommaTes Cemd o | 2 2 METAL CONTENT (ppm unless specified)
GRID EASTING| NDRTHING EASTING | DEPTH| COLOUR | {J ﬁ § ba'n CONTAM. L‘? Cu Fb Zn Ag Au Fe % Mn
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E.Z. Ce. of A'Asia Ltd.,

ROSEBERY,  Tasmania GEOCHEMICAL SAMPLE DATA SHEET
PROJECT: QeRr0oN LiMESTONE MATERIAL: ..... o N .. STZE FRACTION AMALYSED:! vvvenvvvvnnvornnnnsa
LOCALITY:  tiivenvecnass e ‘ SAMPLE METHOD: ..{7&Y.02 .. AYEER ANALYSED By: LONTAENESE L.
GRID NAME: R AREEN A SAMPLED By: R S METHOD: R ININTE
NOMINAL GRID AZIMUTH: ..... e e DATE; v IABEL L v
SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
SAMPLE  Iopin Ling N g"
NUMBER g
513 3|Ii |4'|o}0|N A-M.G. CO-ORDINATES 2l L_; % EE METAL CONTENT (ppm unless specified)
GRID EASTING| NORTHING EASTING | DEPIH | COLOUR | § 3 é E»f CONTAM. § Cu Pb Zn Ag Au Fe %] Mn
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E.Z. Co. of A'Asia Ltd,,

ROSERERY.  Tasrmania GEOCHEMICAL SAMPLE DATA SHEET
PROJECT: QeRBoN LMESTENE MATERIAL: R 3 o SIZE FRACTION AMALYSED: .......cecrs s ..
LOCALITY: RIVAREENA .. SaMPLE METHOD: JHANVD,  AVGER ... ANALYSED By: ANVALABS, ...
GRID NAME: LRINVACEENVA L. SAMPLED By: TP X NP METHOD: AR
NOMINAL GRID AZIMUTH: ....vovunens DaTE: L FEBR-ARY, 19%5, ...
SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
SAMP‘;{ GRID LINE NOJ &
NUMB o
513[3[([8lofo]s] A.M.G. co-oromNATES (em) .. =2 3 METAL CONTENT (ppm unless specified)
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E.Z. Co. of A'Asia Lud,

ROSEBERY,  Tasmonin GEOCHEMICAL SAMPLE DATA SHEET

PROJECT : GoRpon LIMESTeoNE MATERIAL: LSO S1ZE FRACTION AMALYSED: «..vvvn.. e ..
LOCALITY: e SAMPLE MeTHop: .HANMD, AVSER .., ANALYSED By: JANMALARS L
GRID NAME: RUVADEENA | SAMPLED By:  ..... Gl METHOD B R ARE R
HOMINAL GRID AZIMUTH: +vvvvevenn. DATE: EEBRYALY (TES,,
SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
:::‘J’::;;i CRID LINE NO. . t
5 3[3!‘)[‘?'[0[ N| A.M.C. CO-ORDINATES cem) 2l : ‘,Lé E’ METAL CONTENT {ppm unless specified)
GRID EASTING| NORTHING EASTING | DEPTH [ COLGUR o § § 5" CONTAM. § Co b 7n Ag Au Fe%. Mo
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JOHN F. GILFILLAN & ASSOCIATES PTY. LIMITED

MINERAL EXPLORATION AND GEOLOGICAL CONSULTANTS
PETROLOGY IN ASSOCIATION WITH De. B.). BARRON

Commaodity Studies
Regional Assessments
Prospect Evaluation
Minerai Exploration
Exploration Management

Mining Geology
Petrology
Our Ref: E3/Bl

Your Ref: E-Z Order No. 900631

PETROGRAPHIC EVALUATION OF £ EVEN

PANNED HEAVY MINERAL CONCENTRATES

.

{RINADEENA . PROJECT) .

Report No: E3/81/273

Postal Address:

P.O. Box 422,

Lane Cove, N.S.W. 2066
Australia

Telephone:
(02)957 1056

27th March, 1985.

For: Electrolytic Zinc Company of Australasia Ltd.

Borone .
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1.
Sample No. 64111
Description of Only a few dusty brown to dark grey very fine
Concentrate grains remain, several of which are magnetic.
Thin Section. This concentrate contains irregular shaped

to angular grains, as well as a minority of subrounded to well rounded
grains mostly within the size range 0.15 mm up to 0.8 mm {fine sand to
coarse sand size), with sparse grains reaching 1.5 mm to 2 mm across.
These coarser grained clasts and fragments include mostly fine grained
lithic types which are very heavily stained by red-brown limonitic
oxides., Certain of these enclose silt sized angular quartz chips, while
others retain relict "islands" of microgranular quartz % wispy sericite
defining a weak foliation. Still others consist of almeost monomineralic

wispy sericite clouded by dark grey carbonaceous dust.

In the finer grained fraction opaque to trans-
lucent grains predominate with approximately equal major proportions
of dark grey to black oxides (most likely including both hematite and
magnetite), titanifercus oxides that are largely pseudomorphed by white
leuccoxene and sphene, and grains that are now converted to fine grained
red-brown limonitic oxides. The transparent grains account for only
about 20% of the total sample, and these include crystals of tourmaline as
olive green, brown, and blue-green variegated pleochroic grains, common
crystals of quartz, sparse small crystals of zircon, sparse grains of
rutile and rare grains of clouded and deqraded 7cassiterite. Sparse
grains of dense red-brown limonitic oxides that may pseudomorph previcus
sulphides are associated with minor patches of characteristic fine grained

"shredded" quartz.

Sample No. 64118

Description of . Only three coarse grained red-brown oxidised
Concentrate grains remain(these are set in resin.

Thin Section. This sample exhibits a strong bimodal grain

size distribution with approximately equal proportions of the coarser and

finer fractions.
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The coarser grains have angular to irreqgular
shapes and most likely have a fairly laocal provenance., They include
red-brown cellular organic remains, sparse fine grained lithic types
including carbonaceous cherty material with tourmaline, red-brown limonitic
oxides enclosing angular gquartz chips, clusters of granular vein quartz

and a single rounded grain of cassiterite 0.8 mm across.

The finer grained fraction consists of grains
mainly within the size range of coarse silt to very fine grained sand
0.04 mm up to 0.1 mm, with sparse coarser grains ranging up to 0.4 mm,
medium sand size. The latter are mostly black and dark grey opaque oxides
(hematite and magnetite), which have subhedral octahedral cubic to
subrounded shapes. Other grains in this size range include quartz,
extremely fine grained chert and rare grains of rutile, By far the majority
of smaller grains in this fraction, however, include strongly clouded
and altered, irregular shaped to subrounded grains of titaniferous oxides,
now converted to microgranular sphene *+ leucoxene, and almost equally
abundant subhedral to well rounded crystals of colourless and pale pink
zircon. Also present are subordinate but common elongate prismatic to
well rounded crystals of rutile, common well rounded grains of blue-green,
yellow-brown and rare blue pleochroic tourmaline[aggre small grains of

cassiterite. Scattered small grains of quartz contamination are accessory.

Sample No. 64124

Description of Only a very few grains of the dusty brown fine
Concentrate grained fraction remain.

Thin Section. This sample consists almost entirely of a finer

grained fraction, mostly within the size range 0.1 mm and 0.23 mm, (very
fine to fine sand sized grains). A few scattered coarser grains which
reach 1 mm across include very heavily oxidised concretionary types
consisting of dense red-brown limonitic oxides * sparse angular quartz
grains. The remainder of the sample contains approximately equal major
proportions of zircon, rutile, tourmaline and degraded titaniferous oxide

grains. The zircon grains have well rounded to subhedral prismatic shapes,
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and generally are colourless with fewer pink grains, while the rutile
grains have irregular but elongate shapes. The tourmaline crystals have
wall rounded, subrounded and subhedral prismatic shapes, and these
include blue, olive green, yellow-brown, variegated and zoned types.
Scattered grains of cassiterite are also present, but these account for

less than 2% of the total grains present in the thin section.

Sparse subrounded to irregular shaped, turley
opaque grains include grey to black hematite and possibly magnetite,

but sulphides or their degraded equivalents are lacking.

Sample No. 64126

Description of None remains.

Concentrate

Thin Section, This sample contains mostly opague to translucent
grains within the size range 0.16 mm and 0.5 mm (fine to medium sand

sized grains), with a subrodinate coarser fraction of grains reaching
almost 2 mm across. The coarser grains again include heavily oxidised
red-brown translucent hematite-~rich types, certain of which enclocse

angular chips of silt to fine sand sized quartz.

The very dominant finer fraction includes mostly
opaque and barely translucent angular to subrounded and even subhedral
octahedral grains of black opaque oxides, many of which are in various
stages of degradation to translucent white leucoxene indicating a
titaniferous primary composition for these grains. Other grains are
partly to completely converted to dark red-brown limonitic oxides. The
dark grey to black oxides appear to include both hematite and certain
octahedral crystals retaining patches of original magnetite. Other
irreqular shaped clusters of opaque grains are located in fine grained
lithic élasts of very fine grained quartz and wispy sericite. Very small
grains of accessory phases include nearly colourless subhedral ziréon
crystals, subrounded crystals of tourmaline (variegated blue to yellow-

brown), rare grains of quartz contaminant, and very rare crystals of

rutile,.
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Sample No. 64130 “
Description of None remains.
Concentrate
Thin Section. In this concentrate most grains present are

within the size range 0.1 mm and 0.25 mm {very fine to fine grained sand
size), with sparse grains reaching up to 0.6 mm {coarse sand size).

The grains also have somewhat variable shapes, with well rounded, subrounded
and fairly angular grains for nearly every phase represented. The sample
comprises approximately equal major proportions of zircon, rutile, tourmal-
ine and partly degraded titaniferous oxides. The zircon grains, which

are generally well rounded with fewer prismatic shaped, doubly terminated
subhedral grains, include both coloulress and pale pink types, while

rutile grains are subrounded to elongate and prismatic or else have some-
what irreqular shapes. The generally well rounded tc rarely prismatic
shaped tourmaline crystals include zoned and variegated varieties, as

well as grains which are blue, crange, olive green or yellow-brown and
strongly pleochroic. The irregular shaped titaniferous oxide grains

have been pseudomorphed by extremely fine grained sphene t white leucoxene.
Subordinate, but yet fairly common subrounded grains of black opaque

oxides most likely include both magnetite and hematite, while sparse

grains of translucent red-brown iscotropic ?chromite are accessory. Other
sparse accessory phases include scattered grains of cassiterite, cleavage
fragments and subrounded elongate grains of andalusite, rare grains of

well rounded clouded monazite, irregular shaped clusters of epidote and
rare grains of garnet, This sample also contains abundant quartz
contamination which is present as angular and broken grains which account

for about a guarter of the total grains represented in the present thin

section.

Sample No. 64133

Description of Only a few dusty, very fine pale brown and
Concentrate grey grains remain.

Thin Sectjon. The previous sample 64130 is quite different
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from the present one in that the latter contains ubiquitous degraded
titaniferous oxides. Most grains in this concentrate lie within the

size range 0.1 mm and 0.3 mm (very fine to medium sand size} with rare
coarser grains reaching almost 2 mm across, and! these include exclusively
dense fine grained red-brown limonitic oxides or oxide stained fine grained
quartz-rich lithic types. By far the majority of the sample, however,
comprises the very fine to medium sand sized fraction including very
abundant subrounded to subhedral degraded titaniferous oxides, now
converted to clouded white leucoxene t limonitic oxides with sparse grains
retaining ffesh black oxides centrally and/or peripherally. Subordinate
unaltered trains of black opaque oxides most likely have compositions

close to magnetite or hematite, and accessory grains of a red-brown
isotropic phase are probably chromite., Transparent grains only account

for about 10% to 15% of the total represented in the present thin section,
and these include mostly zircon {as subhedral prismatic to quite well
rounded grains), almost equally abundant well rounded grains of tourmaline
(clive green, yellow-brown and blue pleochroic types are represented),

as well as sparse grains of red-brown rutile. Rare accessory phases
include clouded grains of monazite, epidote, andalusite, cassiterite,

and accessory grains of quartz contamination.

Sample No. 64153

Description of Very few dusty brown grains remain.
Concentrate

Thin Section. As in the previous sémple opaque oxide grains

greatly predominate, and these have grain sizes mainly within the range
0.13 mm up to 0.5 mm (very fine to medium grained sand). They include
subrounded subhedral. octahedral crystals, as well as angular and rather
irregular shaped grains of black opaque oxides (most likely magnetite

t titaniferous magnetite combositions), many grains of which have patchy
alteration to red-brown limonitic oxides. Almost equally abundant are

similarly shaped grains which are totally pseudomorphed by white leucoxene,

certain of which are also partly stained by red-brown limonitic oxides.



--—--------06\«
)

112653

A much finer gréined fraction of opaque grains include small subhedral
crystals and angular chips of sulphides which tenq to be fresh centrally
with narrow rims of red-brown limonitic oxides peripherally. Suéh grains
account for about 3% of the total number of grains represented in the
present thin section, and their average grain size is only about 0,13 mm.
Accessory oxides include rare grains of red-brown to opaque isotropic
?chromite, and rare grains of red~ and yellow-brown rutile., Transparent
grains comprise approximately 15% of the total sample in the present

thin section, and these include common angular cleavage fragments of

a colourless clinopyroxene with low positive axial angle, egqually common
tourmaline as rounded oclive green to yellow-brown grains, fresh fragments
of 7olivine, green chlorite, minor carbonate, traces of epidote, monazite,
and garnet. Sparse quartz grains form a common lighter contaminant,
while sparse coarse grains of red-brown oxidised and stained material
include organi¢ remains with cellular structures and limonitic oxides

enclosing sparse silt sized angular gquartz chips.

Sample No. 64155

Description of Only traces of dusty brown grains remain.
Concentrate

Thin Section. As in the previous sample a finer fraction

of grains greatly predominates in the present concentrate with a size
variation mainly within the range 0.1 mm and 0.3 mm (very fine to medium
grained sand), and approximately equal major proportions of rutile,
degraded titaniferous oxides, tourmaline and zircon are present. The
rutile occurs in irreqular to elongate red- and yellow-brown grains,
many of which are subrounded. The titaniferous oxides also have irregqular
shapes and are converted to very fine grained clouded leucoxene and iron
oxides, with sparse, relatively unaltered black opaque oxide grains,
which most likely have compositions ¢lose to magnetite. The tourmaline
grains are.quite well rounded and many grains are variegated or zoned
with blue~green, pale yellow-brown and clear blue pleochroism, while

zircon grains also are well rounded but include clear and pale pink types.
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Subordinate sparse grains include only trace proportions of strongly
clouded and partly degraded monazite; rare grains of cassiterite; small
lithic fragments comprising dense sericite and clusters of rutile + sphene
granules # leucoxeng) grains which comprise aggregates of fine grained
quartz, rare grains of red-brown isotropic chromite; sparse oxidised

cubic grains that are now oxidised but once may have comprised sulphides,
rare grains of andalusite; garnet; epidote; and fairly common angular

grains of quartz contaminant.

Rare coarse grains {up to 2.5 mm across) consist

of dense fine grained red-hrown limonitic oxides with very sparse, small

{silt sized), angular quartz chips.

Sample No. 64157

Description of None remains.

Concentrate

Thin Section. This concentrate consists mainly of grains

within the size range 0.08 mm to 0.5 mm (very fine sand size to the upper
limit of medium grained sand). Sparse grains in a much coarser size range
{1.5 mm up to 3 mm) consist of dense red-brown oxidised organic remains
in which individual cells are preserved, as well as dense red-brown

oxides enclosing sparse, silt-sized angular quartz grains.

The voluminous finer grained fraction includes
very abundant zZircon, rutile and deqgraded titaniferous oxide grains in
approximately egqual major proportions. The zircon grains generally are
quite small with well rounded to prismatic shapes and again inlcude both
colourless and pale pink types, while the red- and yellow-brown rutile
grains have well rounded to somewhat elongate or irregular shapes and .
sparse crystals of anatase and brookite also are present. The oxide
grains include mostly degraded titaniferous types (now white leucoxene
t clouded microgranular sphene) with some sparse scattered black opaque

oxide grains that show little alteration to leucoxene, sphene or red-brown
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ferric oxides. Subordinate debris includes fairly common, well rounded
grains of variegated and zoned blue-green, Yellow-brown and dark blue
pleochroic tourmaline and clouded sphene; spérse grains of partly altered
cassiterite, rare, well rounded grains of strongly clouded monazite,

rare grains of andalusite and garnet. Irregular shaped quartz grains

and polygonised guartz aggregates, as well as small lithic clasts of

fine grained guartz-sericite rock are fairly common lighter contaminants.

Sample No. 64159 .
Description of None remains,

Concentrate

Thin Section. The average grain size of this concentrate

is approximately 0.2 mm but with a rather variable overall size range

from about 0.6 mm (very fine sand size), up to 0.85 mm (very coarse sand
size). Unlike the previous sample (64157) the present concentrate consists
mainly of degraded titaniferous oxide grains that are very largely converted
to dense white leucoxene with subordinate dark grey oxide grains, some

of which appear to be relatively frésh while others are partly converted

to white leucoxene + minor red-brown oxides. Also present are rare grains
of a pale yellow clouded and weathered phase with high relief and strong
birefringence which appears to be uniaxial (-), (maybe anatase formed

as an alteration product of sphene or ilmenite). The sample contains

only sparse grains of tourmaline, as subrounded pleochroic pale brown,

olive green and blue grains, with scattered smaller grains of subrounded

to subhedral colourless to pale pink zircon. Cleavage fragments and

small rounded grains of rutile are sparse, and accessory phases include
chlorite, epidote, ?monazite, rare aggregates of shredded quartz

enclosing oxidised grains of previous sulphides (now converted to goethite %
hematite). Sparse grains of quartz contamination and lithic aggregates
{(comprising granular quartz * carbonate,, quartz-sericite rock, and dénse
red-brown limonitic oxides % sericite ¥ silt sized angular quartz chips),

also from sparse accessory components.
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Sample No. 61917

Description of Only a few very fine grained remain in this

Concentrate concentrate, several of which are strongly
magnetic.

Thin Section. The grain size of this sample is rather variable,

with an almost continuous range from less than 0.06 mm up to about 2

mm (very fine sand size up to very coarse sand size). The rather sparse
fraction which exceeds 0.5 mm consists of subrounded to irregqular shaped
stained and strongly oxidised grains comprising almost monomineralic
red-brown limonitic oxides commonly enclosing sparse angular silt and
very fine sand sized quartz grains, as well as organic clasts with
recognisable cellular structures. Sparse lithic clasts include weakly
foliated and recrystallised quartz-rich siltstone, strongly polygonised

quartzite and very fine grained, weakly foliated sericite rock with patches

of dark grey opaque oxides.

The voluminous finer grained fraction consists
of the following phases in approximate decreasing order of abundance;
zircon, black opaque oxides, rutile, tourmaline, white leucoxene-altered
titaniferous oxides, and sparse accessory grains of red-brown isotropic
chromite, clusters of microgranular epidote, andalusite, and very rare
grains of cassiterite, garnet monazite and partly oxidised sulphide grains.
The zircon crystals mostly have subrounded to subhedral shapes and include
both pink and colourless grains, while many bf the dark grey opaque oxides
have narrow rims and patches converted to white leucoxene indicating
the presence of a significant titaniferous component. Other opaque oxides
include magnetic grains most likely of phases approaching magnetite and
hematite compositions. Scattered angular grains of quartz are a common

contaminant.
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INTRODUCTION

1.1.

Location and Access (See Fig. 1)

The Clark River area occupies approximately 15km? just north of Kelly Basin
on Macquarie Harbour. The area is 30km south of Queenstown Airport.

Access to the area is by helicopter.

Most of the area is rugged and densely forested.  Streams run in deeply
incised valleys between steep strike ridges. Some exposed areas to the west
of the Clark River support only button grass with ti-tree and eucalyptus in

sheltered patches. The rest of the area is covered by mature rainforest.

Published geology of the area is based on airphoto interpretation supported
by detailed mapping along the Kelly Basin Track. No reports of old workings

or of mineral occurrences have been sighted. Results of 1983-84 exploration

1.2. Topography and Vegetation
1.3. Previous Exploration

by E.Z. are detailed in E.Z. Report T185.
1.4.  Geophysics

The 1981 regional aeromagnetic survey commissioned by the Tasmanian
Department of Mines covered this area. Two small circular aeromagnetic
anomalies with relative intensities of 50nT were detected. These are
described as Anomaly 11 by Corbett et. al. 1982. One of these anomalies
plots just west of Clark River and the other plots just south of the sharp
bend in Hazel Creek.

.2/
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Summary of 1983-84 Results

o
)

The Queenstown 1:250,000 Geclogical Sheet suggests that most of the Clark
River area is underlain by Gordon Limestone.  Geological reconnaissance by
E.Z. field crews in early 1984 detected altered acid and intermediate volcanics
outcropping in Hazel Creek and in the Clark River. These volcanics outcrop
close to the plotted location of the two small aeromagnetic anomalies.

The volcanic rocks sampled included kaolinized rhyolitic tuff; sheared,
chloritised, and sericitised volcanic rock; bedded volcaniclastic sediments; and
?andesitic volcanics with minor pyrrhotite. No geochemical anomalies were

detected by this early reconnaissance.

Alm of Exploration

N
H

The aim of the 1984-835 field programme was to determine the extent and
characteristics of the volcanic rocks of the Clark River area and to assess

the potential of these volcanic rocks for base metal or gold mineralisation.

WORK COMPLETED - OCTOBER, 1984 TO JUNE, 1985

N
.
—
]

Airphoto Interpretation

As a first step in planning the 1984-85 programme an air photo interpretation
was completed. This allowed the extent of the volcanic rocks to be defined
and revealed the most useful position for planned walking tracks and helipads.

The following photography was used.

Series Scale Run Photos Date Flown
Mt. Lyell (colour) 1:20,000 7 160-163 19.1.79
& 186-190 19.1.79
South West (B&W) 1:45,000 10 085-087 5.5.79
Hw 107-109 6.3.80
..3/.
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Track Cutting

A button grass covered ridge just west of the Clark River provided initial

access to the area. From this starting point a 2.5km walking track was cut
through thick rain forest to the east. A second walking track was cut along the
crest of the first big ridge east of the Clark River. This track extended

for 1.5km N.N.W. to the Clark River and for 3.4km to the S.S5.E. across

Hazel Creek. A helipad was cleared near the intersection of the walking

tracks. The east-west walking track was pegged at 20m slope corrected

intervals.

Stream Sediment Sampling

In January and February, 1985, 62 stream sediment samples and 19 panned
concentrates were collected.  Stream sediment samples were sieved on site
to ~-imm. Dried samples were subsequently submitted to Analabs, Burnie
where they were sieved to -80#. The -80# fraction was analysed for Cu, Pb,
Zn, Ag, Fe, Mn and Au. Au was determined by A.A.S. following aqua regia
digestion and carbon rod finish.  All other elements were determined by

A.A.S. following nitric/perchloric digestion.

Roughly panned concentrates were submitted to John F. Gilfillan & Associates

for heavy media separation and microscopic identification of heavy minerals.

Rock Sampling

&
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Rock chip samples were collected from most stream sediment sample sites,

from along cut lines, 'and wherever unusual or different rock types were

observed.  Samples were submitted to Analabs, Burnie where samples were
crushed and analysed for Cu, Pb, Zn, Ag, Fe, Mn and Au. Au was determined
by fire assay and Cu, Pb, Zn, Ag, Fe and Mn by A.A.S. following total dis_s.olution

in mixed acids. 60 rock samples were analysed.

12 selected rock samples were also submitted to C.M.S. for thin section

petrology.

4.
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2.5. Ground Magnetics
To confirm the location of the aeromagnetic anomaly a reconnaissance ground
magnetic traverse was read along the east-west walking track. Stations
were read at 10m intervals using a Scintrex MP-2 magnetometer and a 2Zm
sensor pole, Diurnal variation was not monitored.
Raw data were plotted as a 1:1G,000 scale ground magnetic profile.

2.6.  Geological Mapping
Geological observations were noted at all sample sites, along cut lines, and
wherever major lithological or structural changes were observed. Data were
plotted onto a 1:10,000 scale base map and used, together with airphoto
interpretation, to prepare an interpretative geological map.

3. RESULTS

3.1.  Geology {See C.M.S. Report - Appendix and Plate CR 1)

------—---1(9

Most of the area covered by reconnaissance geological mapping in 1984-85 is
underlain by a mixed volcano-sedimentary sequence, the Clark River volcanics.
Lithologies described include acid to intermediate pyroclastics, rhyolitic lavas
and minor intrusives, fine grained carbonaceous and micaceous quartzites and
siltstones.  All rocks have been sheared and regionally metamorphosed.
Pelitic rocks have de'veloped phyllitic texture, metamorphic mica is common
in most metaquartzites, and some intensely sheared volcanic rocks were
mapped as chlorite schist.  On lithological grounds (see C.M.S. Report) these
rocks can be correlated with the western sequence of the Mt. Read Volcanics.
In the bed of the Clark River, irregular dykes of altered dolerite were
observed cutting through intensely cleaved siltstones and fine grained meta-

quartzites. ,
North of the Clark River, slightly less metamorphosed rhyolitic volcanics
and volcano-sedimentary rocks are tentatively assigned to the Tyndall Group

of Corbett (1984). A volcanomict grit and a mass flow breccia include clasts

..5/.
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of black shale, metaquartzite, altered granitic rock and reworked tuffaceous

material (C.M.S. Report - samples 65858, 59).

To the east of the Clark River volcanics, fine grained argillaceous limestone of
the Gordon Limestone outcrop in the bed of the Clark River and in a tributary
of Hazel Creek. Marly siltstone and siltstone outcropping along linear creek

valleys jdining these limestone outcrops are also assigned to the Gordon Lime-
stone. Some of these siltstones contain detrital mica. They are interpreted

as facies variants along the very thin (<i00m) limestone unit.

5till further east, quartzite, quartz sandstone and micaceous quartz siltstone
outcrops as resistant strike ridges.  Valleys through this area follow thin

siltstone units. These are interpreted as equivalents of the Moina Sandstone.

No outcropping conglomerate rocks characteristic of the Owen Conglomerate
were observed in the area mapped. Similar strike ridges to the east may be

either Owen Conglomerage or Moina Sandstone.

Very few dip measurements of the Gordon Limestone or Moina Sandstone cculd
be collected. One measurement taken suggests an easterly dip for these
sediments. Airphoto observations, however, indicate a westerly dip of 60°.
This is supported by measurements taken further south near the Kelly Basin

Track (see Bird River Report T206).

A major reverse fault is inferred between the Clark River volcanics and the
thin Gordon Limestone. A continuation of the reverse fault near Teepockana
and Mt. Strahan to the north is suggested {see Queenstown 1:250,000 Geological
sheet).

Another major east to north-east trending strike-slip fault is interpreted north
of the Clark River. This fault separates the Tyndall Group rocks under

Mt. Sorell from the older Clark River volcanics and the Ordovician sediments
to the south.

The western part of the area, west of Mt. Sorell and the Clark River is under-
lain by Tertiary sediments. Poorly consolidated polymict conglomerates and

coarse grained sandstone predominate.

..6/.
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No indications of base metal mineralisation or of intense hydrothermal activity
were observed. Pyrite was noted in black shales and mass flow breccias
south of Mt. Sorell and disseminated pyrrhotite was observed in intermediate

volcanics and volcaniclastic sediments along the Clark River.

3.2. Stream Sediment Geochemistry (See Data Sheets - Appendix & Plates
CR 2, 3, 4 & 5)

Sampling data and analytical results for stream sediments are listed in the
appendix.  Results are summarised below. Results of 9 samples collected in
early 1984 are included.
Stream Sediment Geochemistry n = 71
Element Range Mean ?Anomalous
Cu ' <5-50 10 -
Pb - <5-80 12 -
Zn €5-155 50 -~
Ag <0.5-0.5 - -
Fe ' 0.02-3.65% - -
Mn £10-975 - -
Au <(0.001-0.024  ~0.003* 20.020 (3 samples)
*n = 62
Three samples reported weakly elevated gold values. Two of these were collected
from the Clark River and one from a small stream crossing old terraces of the
Clark River. A source of gold in the headwaters of the Clark River is
suggested.

3.3. Rock Geochemistry (See Data Sheets - Appendix & Plates CR 2, 3, 4 & 5)

Rock descriptions and analytical results are listed in the appendix. Results
are summarised below.

Rock Geochemistry n = 60

Element Range Mean ?Anomalous
Cu : 5-185 25 2150 (! sample)
Pb -85 15 » 30 "
Zn 45-385 65 2»200 (2 samples)
Ag £0.5 - -
Fe 0.20-8.86% | - 3 ironstones
(25-37%)

1 sideritised dolomite

Mn 20-3080 (2.149%)
Au £0.008-0.06 -
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All slightly anomalous values above can be attributed to the sample lithology.
An altered doleritic intrusive reported 185 ppm Cu; a sidertised delomite
reported 215 ppm Zn, 85 ppm Pb, and high Fe and Mn; and a limonitic iren-
stone, probably derived from sideritised limestone, reported 885 ppm Zn.

None of these is considered indicative of significant base metal mineralisation.

No rock samples reported significant Au values.

3.4. Panned Concentrates (See J.F. Gilfillan & Assoc. Report - Appendix
and Plate CR 2)

Most minerals identified in the heavy mineral concentrates reflect the rock
types of the drainage area. Zircon, rutile, chromite and rounded tourmaline
are common in the Ordovician Sandstone and conglomerate; epidote, chlorite,
magnetite, and clinopyroxene are common in the meta volcanics and altered
doleritic intrusives; and titanium oxides are common throughout.  Only one
small grain of gold was identified from a stream draining the southern slopes
of Mt. Sorell. Oxidised pyrite was an accessory mineral in the majority of
samples. No base metal sulphides or alteration products associated with base

metal sulphides were reported.

3.5. Ground Magnetics (See Line Profile - Appendix )

A magnetic feature with a peack of 350nT above background was detected
100-300m east of the Clark River. Detailed mapping and sampling along a
nearby creek detected no magnetic rocks. Laminated and thin bedded silt-
stone and quartzite were sampled. However, distinctly magnetic dolerite
dykes were sampled 300m to the south in the bed of the Clark River., A

basic minor intrusive is suggested as the source of the aeromagnetic anomaly.

b4, DISCUSSIONS AND CONCLUSIONS

Geological reconnaissance of the Clark River area have outlined a block of Cambrian
volcanosedimentary rocks lying to the west of a major reverse fault. These rocks,
the Clark River volcanics, are in fault contact with a very thin limestone and siltstone

unit, herein correlated with the Gordon Limestone.

..8/.
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The geological reconnaissance and a thorough stream sediment and rock chip sampling

programme have revealed no clear indications of base metal or gold mineralisation.

Furthermore, no indication of any significant hydrothermal activity was observed.
The absence of any favourable indications suggest that the chances of discovering

mineralisation of any economic significance in this area are very small. No further

work in this area is recommended.
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Petrology - C.M.S. Report 85/2/9

Heavy Mineral Descriptions - J.F. Gilfillian & Assoc. Report £3/81/272
Stream Sediment Data Sheets

Rock Sample Data Sheets

Ground Magnetic Profile
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REPORT CMS 85/2/9

Twelve rock chip samples from the Clark River area were received for brief
petrological description, with emphasis on probable stratigraphic correlative
features. Representative thin-sectioné were prepared and examined together
with their respective cobaltinitrite-stained offcuts, with carbonate stain and
chemical tests carried out as warranted. Attached tabulated descriptions

summarise the microscopic data and include interpretative comments.

Summary

This suite comprises largely altered and low-grade regionally metamorphosed

acid volcanics and subordinate similarly altered psammopelitic sediments. :

Volcanics are predominantly rhyolitic types, with a single altered basic
represented by sample 59987. Rhyolites include porphyries and relatively
minor fragmental types, are typically conspicuously quartz-phenocrystal, and

include ferromag (biotite + amphibole) phenccrystal varieties.,

The clastic sediments are variously quartzose/micaceous to strongly acid-
volcanomict, and may inlude minor basement-derived clasts of metasediment

and altered granitoid,

General characteristics of this com-osite acid velcanic/partly volcanomict
quartzse sediment suite support correlation with the Western Sequence of the
Mt., Read Volcanics, Absence of detrital chromite from the clastic sediments,

whilst negative evidence supports a pre-Middle Cambrian age.

A single example of sideritised dolomitic pelite/impure dolomite breccia
(sample 65794) could be correlated with Gordon Limestone on strictly

petrological grounds, but this would be dependent on field relationships.

D. Cowan, B, Sc.
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Clessification - Compositiaon Fabric Accessories Comments

76 | Crenulated Phyllite, Fine to semi-sericitic |[Microcrenulated, Evenly disseminated Crenulated chloritic mica-quartz

S muscovite with minor closely intergrown phyllitic; banded on leucoxenic semi-~cpaquels, phyllitic regional metavolcanic.

Zi) chlorite, subordinate to minor microcrysta!li1e fine millimetric rare zircons, Traces Relict features are rhyolitic,
quartzofeldspathic material; thinly dissemin-{scale of oxidised fine- flow-banded, lava-like,
ated relict quartz, sericitic albite phenocrybts. grained pyrite.

380 Altered, Sheared Rhyolite., Frequent extensively Phyllitic, incip- Minor chlorite. Dis- Tremolitic, phyllitic regional
sericitised alkali feldspar, subordinate iently banded, with a seminated leucoxenic | metavolcanic; sodi-potassic rhyolitic
quartz, minor brown hornblende, partly vaguely relict frag- semi-opaques, minor and conceivably a vitric-crystal tuff
tremolitised augite phenocrysts. Tremolitic {mental matrix. traces of oxidised Finer detail obscured by marked
microcrystalline guartzofeldspathic matrix. fine pyrite. shearing. ;

387 Altered Microgabbro. Albitised plagioclase Relict weakly feldspar{ Minor clots, films Minor basic intrusive aor core zone of
laths with interstitial chlorite aggregates, |porphyritic, weakly of sericite in chlorite thick flow, dependent on field
foliae, Conspicuous leucoxenised ocpaques. amygdaloidal,"doleritiq" aggregates, relationships, Alteration predates
Minor chlorite veiniets, amygdales. {subophitic}. Per- stress effects,

vasively stressed.

990 | Crenulated Phyllite. Fine to semi-sericitic |Banded, phyllitic, Rare relict detrijtal Crenulated metasedimentary phyllite,
white mica with minor intergrown chlorite;. microcrenulated at schorl, zircon.Traces | primarily a carbonacecus-pyritic,
subordinate/variable proportions of silt- to [high angle. Relict of carbonaceous de- 7dolomitic, quartzose, argillaceous
fine sand-sized subangular quartz. Dissemin- ;silty to fine sandy graded fine carbonate | siltstone. Oxidised pyrite is bedded
ations of fine oxidised pyrite, pelitic, (7dolomite)., ""syngenetic'',

809 | ''"Metaguartzite!'!. Relict framework of silt- |Weakly banded, poorly | Minor degraded biotite. Carbonaceous, micaceous impure
to fine sand~, minor medium sand-sized sub- (trend bimodal) sorted| Semi-pervasive carbone| orthoguartzite (?7fluvial). Reflects
angular quartz grains, minor muscovite flakes|sandstone with a weak | aceous matter. Traces | low- to mid-greenschist facies
Matrix/cement of microgranular quartz, semi= | phyllitic overprint. oxidised pyrite, regional metamerphism, Devoid of
sericitic white mica, detrital schorl, “'volicanic! features,

829 '"Metaquartzite", Relict framework of silt- Analogous to 65809, Pervasive carbonaceoust Close affinities with 65809; finer-
to fine sand-sized, angular to subangular fine-grained; per- matter, Traces detritall grained, slightly relatively
quartz grains, subordinate muscovite flakes, | vasively microfractured/ schorl, zircon, micaceous, carbonaceous and pyritic.
Sericitic/microgranular quartz cement. Semi- siderite (: quartz) leucoxene. Minor tracef Secondary carbonate-guartz veinlets
pervasive clots, films of sideritic carbonate.veined, restressed, of '"'syngenetic' pyritel. films predate late stress,

84 Biotite Rhyolite. Phenocrysts of embayed Coarsely porphyritic, Minor leucoxenised Biotite-rhyolitic porphyry. Finer
quartz, extensively sericitised alkali feld=- | stressed to weakly cpaques. Rare xena- detail obscured by shearing and
spar, chloritised biotite in a sericitie/ phivilitic, liths of chloritic alteration effects, but general
weakly chlorite-stained, microcrystalline, ‘vein-type quartz, features consistent with a weakly
quartzofeldspathic groundmass. impure chert, xenolithic minor intrusive,

B43 | "Metarhyolite'', Frequent sericitic albite, Phyllitic. Relict Disseminated leucox- |} Chloritic-sericitic, phyliitic low-

subordinate K-feldspar, variably recrystal-
lized quartz and chloritised biotite pheno-
crysts in a pervasively chlorite~stained,

strongly porphyritic,
weakly banded; locally
relict perlitic-

microcrystalline, quartzofeldspathic ground-

structured.

enic Ti-magnetite,
rare chloritised
tamphibole phenocrysts

grade regicnal metavolcanic,
Devitrified-rhyolitic and lava-like,
.but conceivably vitric-crystal
tuffaceous. Finer detail obscured,

mass.

&,
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. Classification =~ Composition Fabric Accessories Comments

855 | Biotite Rhyolite. Microcrystalline quartz Porphyry~-1ike, with Disseminated primary Silicified-sericitised biotite-
with sporadic interspersed films, lenses of evenly disseminated and secondary (altered| rhyolitic porphyry; probably a semi-
sericite. Frequent stressed to partly re- coarse phenocrysts; biotite-exsolved) chilled minor intrusive, but
crystallized relict quartz, minor sericitised| featureless silicified leucoxenic semi-opaquep.dependent on field relationships,
hiotite, silicified K-feldspar phenocrysts, microcrystalline groundmass. Sericitic foliae are sheared veinlets

858 | volcanomict Grit, Framework of sand- to grit-| Poorly sorted, weakly | Minor c¢lasts of chert,| Strongly volcanomict (rhyolitic lava-
sized subangular clasts of sericitic/variably| bedded, subangular low-grade regional derived) grit with subaordinate meta-
silicified rhyolitic lava clasts, quartz gritty clastic, metaquartzite, muscovifised sediment and altered granite-
grains and vein-type composites, minor meta- | Moderately stressed, granitoid derived components, Reflects post-
pelite clasts.Sparse sericite-quartz matrix. 1 {"granophyre'). depositional sericite-quartz alter- _

859 | Sericitic '""Breccia'', Intercalation of sericit{c Phyllitic on miero- | Minor sheared/sericit=] Finer critical detail obscured atton.
shale/carbonaceous shale and quartzose scale. Relict shale- Ised clastic biotite by shearing effects. General features
volcanomict !ithic sandstone with angular- parted/matrixed flakes. Conspicuocus consistent with a mass flow-type
subangular rhyolite, tuffaceous pelite clasts] {sedimentary)}, breccig-silt- to fine sand- sedimentary breccia. Reworked
quartz grains, sericitic shaly matrix. Tike. sized leucoxenic semi-@paques, rhyolitic-tuffaceous in part.

794 | Sideritised Breccia. Fine-grained, vaguely Coarse-~scale breccia | Sporadic irregutar Thoroughly sideritised slump-

s dolomite rhomb-pseudomorphous sideritic with millimetric to displacive sideritic breccia-like intercalation of

635) {manganiferous) with subordinate to minor centimetric clasts carbonate veinlets, pelitic impure dolomite, dolomitic

adccessory sericite, silt= to fine sand-sized
quartz, carbonaceous matter,

of pelite, altered
impure dolomite.

Minor traces fine to
ultrafine pyrite.

carbonacecus pelite.
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Sample No. 59932
Description of A fine to gquite coarse grained dark brown concentrate
Concentrate which contains numerous small magnetic grains.

Only traces of the original concentrate remain.

Thin Section. This sample of heavy mineral concentrate has a
strongly variable grain size with a distinctly bimodal grain size distributiocon.
Approximately equal major proportions are present of a relatively coarsey
fraction (mostly within the size range 0.5 mm up to 2 mm - coarse to very
coarse grained sand) and a finer grained fraction, mostly within the size

range 0.1 mm up to 0.3 mm- fine to medium grained sand).

The coarser fraction ceonsists mainly of subrcunded
to irregular shaped heavily oxidised and red-brown stained lithic fragments
and plant remains. The lithic clasts and fragments include silty and sandy
red-brown translucent limonitic oxides; fine grained clouded epidote rock;
granular aggregates of quartz * carbonate * translucent dark red-bLrown
limonitic oxides; and fine grained degraded and stained foliated "sericite"-

rich siltstone.

The finer grained fraction of this sample contains
approximately 30% of dark grey to black opague oxide grains which include
well rounded to subhedral cubic shaped crystals (most likely including
magnetite since there are magnetic grains present in the small amount of
remaining sample). Also present in this fraction is a further 30%
of degraded opaque oxides including titaniferous grains that are now largely
replaced by clouded leucoxene and sphene, and other oxides converted to
translucent red-brown limonitic oxides. The remaining 40% of the finer grained
fraction includes common, well-rounded grains of strongly pleochroic blue-
green tourmaline, rutile, zircon, sparse grains of cassiterite, sparse grains
of chromite set in narrow corconas of dense, fine grained pale green “ser}cite"
which is possibly fuchsite, rare grains of colourless garnet (one of which
encloses a single grain of quartz), rare grains of dense green chlorite,
octahedral grains of brown spinel and a single small lithic clast is present
which encloses a cluster of clouded monazite grains. Sparse grains of quartz

contaminant are alsc present.
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Sample No. 59934
Description of A mid brown fine grained concentrate which contains
Concentrate moderately abundant small magnetic grains. None

of the coarser fraction is present in the remaining

concentrate.

Thin Section. As in the previous sample, the present concentrate

comprises particles of two distinct size ranges. The coarser fraction in
this sample, however, includes only about 10% to 12% of the total sample and
includes grains mainly within the size range 0.5 mm up to 2 mm across (coarse
to very coarse sand). The ccarser grains invariably are very strongly
oxidised to translucent and almost opaque red-brown limonitic oxides. These
include silty and sandy ferricrete, heavily oxidised barely recognisable
weakly foliated siltstone and banded concretionary grains of ferric oxides,
The remainder of this sample comprises a dominant fraction of fine to medium

sand sized grains, mostly within the range 0.13 mm to 0.3 mm.

This finer fraction includes about 65% of well
rounded subreounded and subhedral octahedral grains of dark grey opaque oxides
and partly degraded opaque oxides, at least some of which are magnetic
uagnetite (see description of concentrate above). The degraded oxides mostly
are titaniferous and are largely converted to clouded leucoxene microgranular
sphene t red-brown limonitic oxides. The remaining 35% of the finer grained
fraction includes common subrounded grains of rutile; equally common
subrounded to subhedral prismatic zircon, many grains of which are pink;
subordinate subrounded to irregular shaped grains of olive green to blue-green
tourmaline; sparse grains of cassiterite (one grain of which is a broken
subhedral crystal about 0.4 mm across); a single cluster of small clouded
monazite crystals and rare small grains of clouded monazite; and sparse small
lithic clasts of partly oxidised guartzite; fine grained chlorite-altered
grains of ?chromite set in fine grained rims of green "sericite" (or
fuchsite)andscattered grains and aggregates of quartz as a common

contaminant.
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Sample No. 59936
Description of A dark brown concentrate with abundant dark grey
Concentrate grains and with a variable grain size ranging up

to more than 2 mm. Approximately 10% to 15% of
the grains represented are strongly magnetic. These
include both dark grey (?magnetite) grains, as well

as brown oxidised grains.

Thin Section. The grain size of this sample is quite variable

ranging from less than 0.16 mm {(fine sand size) up to more than 2 mm (very
coarse sand size), but with medium sand sized grains greatly predominating.
Grain shapes are mostly angular with sparse subrounded and well rounded

grains.

The relatively coarser grained fraction, which

accounts for about 50% of the total grains and has a grain size generally

greater than 0.5 mm (coarse to very coarse sand size), consists mainly of
lithic fragments in various stages of degradation due to weathering and
oxidation. These include the following types; clinopyroxene-rich fragments
now converted partlyto wispy actinolitic amphibole and stained by yellow-brown
limonitic oxides; almost monomineralic, partly oxidised epidote rock, fine
grained tourmaline rock with cherty quartz; strongly foliated, fine grained
actinolitic amphibole-quartz-epidote rock; heavily oxidised chert with
abundant, almost opaque to dark red-brown limonitic oxides; poorly sorted
lithology with angular feldspar chips and clusters, set in dense, fine grained
green tourmaline; types which consists of very dense fine grained sericite
(partly stained and oxidised); as well as chips of material rich in granular
quartz enclosing irregular shaped crystal sites of titaniferous oxides, now
converted to leucoxene. Still other lithic fragments include types

comprising recrystallised guartz + carbonate while rare elongate, weakly

foliated fragments comprise chlorite * dark grey opaque oxides * sphene.

The relatively finer grained fraction (with an
average grain size of less than 0.5 mm) comprises smaller lithic fragments

of similar types to those described above, as well as a variety of crystal
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debris including the follewing; abundant dark grey opagque oxides (particularly
magnetite, see description of concentrate); epidote; tourmaline (strongly
pleochroic deep blue and variegated olive green to pale yellow-brown

varieties); <Zircon; common subhedral to irregular shaped (fairly proximal)

grains of pyritic sulphides that have wide rims of red-brown limonitic oxides,

due to weathering; and common grains of white leucoxene pseudcemorphing former
titaniferous oxides; and numerous grains of dark red-brown limonitic oxides.
Sparse cleavage fragments of fresh clinopyroxene are present, as well as
small crystals of rutile and very sparse grains of cassiterite. The latter
is also present in a large anhedral patch within a gquartz-rich lithic
fragment. A single grain of coclourless garnet is accessory as is a single
coarse grain of pale green actinolitic amphibole, possibly pseudomorphing

a pyroxene. Sparse scattered grains of quartz contamination are accessory.

Sample No. 59940

Description of A dark brown medium to quite coarse grained sample
Concentrate of which about 15% is magnetic.

Thin Section. This is a rather coarse grained sample with a

somewhat variable grain size mostly within the range 0.5 mm up to 3 mm.
Lithic clasts (or fragments) greatly predominate and these include the
following types; fine grained tourmaline - gquartz rock, some with elongate
dark grey opaque crystals (?wolframite); distinctly foliated chlorite-gquartz
rock with irregular patches of epidote; weakly foliated sericite-rich rock
with patchy red-brown limonitic oxides; fine grained epidote~ and chlorite-
altered ?tuffaceous types with plagioclase chips; carbonate rock; heavily
red-brown oxide stained clusters of fine grained subradiating fibrous green
chlorite; and types rich in granular feldspar clouded with sericite dust and
ragged flakes of metamorphic biotite. Scattered large subrounded clasts
consist of dense red-brown limonitic oxides and sparse silt-sized angular
quartz and tourmaline grains. About 10% to 15% of the sample comprises dark
grey opaque oxides including both magnetite and hematite, with a subordinate

proportion of titaniferous oxide grains that are converted to white leucoxene



2

------—---_00

>

112086 5.

*+ sphene. Also present are sparse subhedral to euhedral pyritic sulphide

crystals (about 3% of total grains), that are moderately to very largely
converted to red-brown limonitic oxides, and several well foliated fine
grained lithic fragments alsc enclose partly oxidised patches of pyritic
sulphides. Rare grains of well twinned cassiterite are present, and certain
of these are set in a matrix of finely polygonised and strained guartz, while
equally rare aggregates of monazite grains generally are irreqular to
subrounded. Scattered grains of quartz contaminant mostly are subrounded

single crystals or aggregates, while zircon and rutile grains are conspicuously

absent.

Sample No. 59942

Description of A mid-brown coloured concentrate of fine to coarse

Concentrate sand sized grains. Only sparse coarse and fine
grains are strongly magnetic.

Thin Section. This sample has a strongly variable grain size

ranging from less than 0.06 mm (silt sized grains} to angular clasts more
than 1.5 mm across. However, most grains appear to lie within the size range
0.16 mm and 0.5 mm (fine to medium sand sized grains). Most of these have
fairly angular to subhedral octahedral grain shapes, and more than 80% of
grains are opaque to translucent oxides. The dominant oxides are titaniferous
grains that are largely converted to white leucoxene, with almost equally
abundant grains that are completely converted to dark red-brown limonitic
oxides. Sparse aggregates of leucoxene-altered grains are set in a host of
extremely fine grained, partly foliated "sericite" (or talc etc.) * chlorite.
Sparse, relatively unoxidised grains of dark grey oxides (including magnetite
and hematite) are the strongly magnetic grains of the remaining concentrate.
Rare grains of sulphides are very largely converted to red-brown oxides.

This concentrate contains only a minor fine grained
fraction with sparse grains of blue green tourmaline and small crystals of
zircon, with very rare grains of cassiterite, colourless clinopyroxene and
brown hornblende, partly converted to blue-green wispy actinolitic amphibole.

Sparse, recognisable lithic fragments include quartz-epidote rock, heavily
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oxidised, deformed and polygonised, weakly foliated quartz-chlorite-sericite

rock; very fine grained chert, and chlorite rock.

Sample No. 59949
Description of A rather coarse grained concentrate comprising
Concentrate mainly mid-brown to mid-grey coloured lithic grains,

none of which is magnetic.

Thin Section. This concentrate comprises abundant irregular

shaped to subrounded grains and angular cleavage fragments mostly within the
size range 0.13 mm and 1 mm (very fine to coarse sand), with a subordinate,
very coarse sand sized fraction. Epidote comprises the most abundant
material of this sample, with angular pale yellow pleochroic cleavage
fragments and numerous subhedral crystals, commonly set in a fine grained
matrix of pale green chlorite. Also present are numerous lithic fragments

of various fine grained metamorphic types, including the following; weakly
foliated epidote-chlorite-actinolite rock; clusters of dense wispy pale
green actinolitic amphibole; fine grained epidote-actinolite rock; carbonate
rock stained with red-brown limonitic oxides; cherty quartz-rich types, also
heavily stained by red-brown limonitic oxides and strongly foliated chlorite
rock with patches of wispy actinolitic amphibole and trails of black opaque
oxides. Subordinate lithic¢ types include fine grained chert with patches

of partly oxidised carbonate, as well as weakly foliated, very fine grained
quartz-rich arenite. Common opaque and translucent oxidised grains

include mainly limonitic oxides and rare dark grey magnetite grains, as well

as common titaniferous oxide grains that are now converted to white leucoxene.

The smaller mineral debris again includes dominant
epidote, minor pale blue-green wispy actinolitic amphibole and very rare,
subrounded grains of zircon. Sulphide, cassiterite, rutile and monazite are

notably absent.
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Sample No. 65705
Description of None remains, except for a single irregular
Concentrate shaped lithic grain of red-brown non-magnetic

limonitic oxides which is set in a mount of
clear plastic resin. This grain is slightly

more than 1 ¢m across.

Thin Section. As in previous samples the grain size of the
present cne is extremely variable ranging from less than 0.15 mm (fine
sand size} up to more than 2 mm (very coarse sand size), and most grains
lie within the range 0.15 mm and 1 mm. Angular cleavage fragments and
clusters of epidote predominate, together with lithic fragments that also
contain abundant proportions of this mineral. Epidote in the lithic clasts
is partly intergrown with minor granular albite, and quartz, while
elsewhere are fragments of fine grained metamorphic lithic types, also
containing epidote, together with wispy actinolitic amphibole partly
oriented parallel to a weak foliation. Opague and translucent grains

are almost equally abundant as epidote, and these grains have subrounded
cubic octahedral and irregular shapes and include abundant black to dark
grey oxides, scattered grains of white leucoxene replacing titaniferous
oxides, and red-brown oxidised grains, none of which retain any evidence
of a sulphide precursor. Rare lithic fragments however comprise dense
“"shredded" to microgranular quartz and very fine sericite heavily stained

by limonitic oxides with traces of fine grained sulphide mineralisation.

The finer mineral fraction of this rock is
gquite subordinate, but with epidote predominating and relatively few
grains of well rounded tourmaline, clinopyroxene, zircon, rutile, dark

red-brown spinel, and sparse angular grains of quartz contaminant,
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Sample No. 65707

~ Description of 3 very fine grained to fine grained pale brown
Concentrate. concentrate only a few grains of which remain.
Thin Section. This concentrate comprises very abundant, quite

well rounded to subrounded and subordinate irregular and angular grains,
mostly within ﬁhe size range 0.06 mm up to 0.16 mm (very fine to fine
grained sand sized grains). A fraction of coarse, irregular shaped to
guite well rounded grains in the order of 1 mm to 1.5 mm includes only
heavily oxidised translucent to almost opague limonitic oxides enclosing
sparse angular silt sized quartz grains. The remaining concentrate
contains approximately equal major proportions of opagque and translucent
oxide grains, and transparent phases. The black and dark grey cpaque
oxides comprise about 25% of this finer grained fraction, while a further
25% of grains comprise titaniferous oxides that are largely converted

to white leucoxene. A further 15% of this fraction comprises well rounded
grains of olive green to brown and dark blue pleochroic tourmaline, and
an approximately equal proportion (15%) of gquite well rounded zircon
crystals also is present, and in addition 15% of grains include very well
rounded crystals of red-brown rutile. The remaining 5% of the finer
fraction includes sparse, well rounded grains of dark red-brown spinel,
rare rounded grains of cassiterite, sphene, quartz contaminant, minor
tourmaline, quartz, sericite and chlorite-rich lithic fragments and rare,

rather ragged, very pale green actinclitic amphibole crystals.

Sample No. 65710
Description of Only a very small proportion of the sample
Concentrate remains as a fine grained dark brown coloured

concentrate in which only sparse small black

oxide grains are strongly magnetic.

Thin Section. This concentrate has a strongly bimodal grain

size distribution with almost equal major proportions of a coarse to very
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coarse sand sized fraction (with individual grain sizes mainly within
the range 0.5 mm and 1.5 mm}), while a finer grained fraction of fine sand

sized grains have an average grain size of about 0.15 mm.

In the coarser grained fraction strongly oxidised
and partly concreticnary deposits of red-brown hematite and limonitic
oxides predominate, certain of which enclose sparse silt- and very fine
sand-sized angular quartz chips. &lmost equally abundant are angular
lithic fragments comprising dense granular, almost monomineralic epidote,
while elsewhere are developed fine grained subrounded clasts of extremely
fine grained weakly foliated chlorite- and epidote-bearing low grade

metamorphic rock types.

The finer grained fraction of this sample
includes approximately egual proportions of subrounded to irregular
shaped opaque grains, and titanifercus grains that are largely converted
to white leucoxene i red-brown limonitic oxides. Very sparse opague grains
retain fresh pyritic sulphides centrally with dense weathered rims of
red-brown limonitic oxides.- Alsc present in almost equal proportions
to the above are angular crystals and aggregates of epidote, slightly
subordinate, well rounded to subrounded grains of tourmaline and relatively
abundant, well rounded small grains of nearly celourless to pink zircon
crystals., Scattered, well rounded red-brown rutile grains are common

and sparse grains of partly oxidised red-brown carbonate and guartz are

accessory.

Sample No. 65802

Description of Only traces of a very fine grained brown dusty

Concentrate concentrate are preserved, rare small grains
of which are magnetic. .

Thin Section. The average grain size of this concentrate

is about 0.26 mm {on the boundary between fine and medium sand sized

grains), with sparse coarser grains reaching 1.5 mm across (coarse sand
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size). The sparse grains of coarser material are invariably well rounded
and comprise very fine grained dense red-brown limonitic oxides with

raré angular silt sized quartz chips; very fine grained weakly banded

types rich in low birefringent argillic products * minor sericite, and
which enclose patches of fine grained sulphides, while elsewhere are
developed angular lithic clasts comprising quartz, wispy sericite and
patches of "shredded" quartz accompanying significant sulphide mineralisat-

ion.

The finer grained fraction contains at least
50% of opaque to translucent grains, the majority of which include clouded
white leucoxene, and approximately equal major proportions of subordinate
black opague oxides and partly oxidised sulphides that are partly oxidised
to red-brown limonitic oxides. The latter account for about 5% to 8%
of the total grains represented in the section. The remainder of the
finer grained fraction includes the following phases in approximate
decreasing order of abundance; subrounded to irregular shaped red-brown
rutile grains; =zircon crystals; olive green to blue-green variegated
tourmaline crystais, rare small grains of ?cassiterite and sparse grains

of guartz contaminant.

Sample No. 65806

Description of A dark brown to mid-grey medium to coarse

Concentrate grained concentrate containing abundant magnetic
grains.

Thin Section. This concentrate includes mostly angular to

irregular shaped grains with a scmewhat variable grain size up to about
1.5 mm across. Most grains are in the size range 0.16 mm up to 0.5 mm
{fine to medium grained sand). Approximately 75% of the grains in the
sample are opaque to translucent, and by far the majority of these ‘
comprise dark grey oxides, many of which are partly to completely converted
to red- and yellow-brown limonitic oxides. Sparse, similarly oxidised

sulphide grains which retain cores of fresh sulphides, account for only
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about 3% to 5% of the total sample, while strongly altered titaniferous
grains (now white leucoxene) comprise about 8% to l0% of the total sample

and sparse grains of red-brown spinel are accessory.

The subordinate transparent crystal fraction
of this sample includes the following phases in approximate decreasing
order of abundance; tourmaline {(blue-green to olive brown pleochroic
grains); rutile (including rare grains of anatase); sparse small subhedral
to well rounded crystals of zircon; clusters of partly oxidised fine
grained carbcnate, and sparse, small lithic fragments including fine
grained quartz-sericite-leucoxene rock, tourmaline quartz rock + dark
grey cpaque oxide rock, granular epidote rock, and fine grained quartzite.

Rare grains of a sericite- and magnetite-rich lithology are accessory.

Sample No. 65808

Description of Virtually none remains.

Concentrate

Thin Section. The c¢oarse fraction accounts for about 40%

of this sample and includes mostly lithic grains within the size range

0.8 mm up to 2 mm across (medium to very coarse grained sand). These
grains have irregular to angular and more rarely subrounded shapes and
include strongly oxidised and red-brown stained fine grained micaceous
foliated and deformed lithic types, weakly foliated and deformed gquartzite
with subordinate wispy sericite, extremely fine grained, partly oxidised,
weakly foliated chlorite rock, aggregates of unoriented fine grained

wispy pale green actinolitic amphibole, strongly oxidised and stained
yellow- and red-brown types enclosing numercus silt to fine sand sized

angular quartz chipg, and sparse grains of pumpellyite quartz rock.

The finer grained fraction of this sample has‘
an average grain size of about 0.3 mm and comprises mostly angular to
irregular shaped grains with sparse subrounded to well rounded grains.
In this fraction at least 60% is opaque to translucent, and titaniferous

oxides (now converted to white leucoxene) greatly predominate, with
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subordinate scattered dark grey to black opaque oxides and only rare

sméll oxidised grains with "islands" of relict sulphides preserved
centrally. The remaining approximately 40% of transparent grains include
small lithic fragments similar to those described above, as well as
clusters of clinopyroxene and strongly altered clinopyroxene-bearing
igneous types, common well rounded grains of strongly pleochroic dark

blue and olive green tourmaline, small crystals of zircon, rutile, epidote,

prehnite, sphene and quartz contaminant.

Sample No. 65828

Description of Concentrate: None remains.

Thin Section. The coarse fraction in this concentrate accounts

for approximately 70% of the total material represented in the present
thin section, and has an approximate grain size range from about 0.5

mm up to about 2.5 mm. Most of these subrounded to irregular shaped
grains are strongly stained and oxidised to red-brown translucent to
almost opagque limonitic oxides, and certain of these clasts retain clearly
zoned concretionary structures. Other clasts that are strongly oxidised
also retain patches of microgranular guartz * wispy sericite, while
elsewhere are strongly oxidised grains with patches of blue-green granular
tourmaline. Relatively unoxidised lithic clasts include tourmaline-quartz
rock, weakly foliated sericite-carbonate quartz rock, deformed epidote-~
quartz rock, partly stained subradiating clusters of carbonate,and dense,
somewhat fibrous aggregates of green chlorite. Opaque to translucent
oxides are also common in this fraction and appear to include very
abundant hematite and magnetite with common grains containing white

leucoxene (replacing titaniferous oxides}.

The subordinate finer grained fraction comprises
grains mostly within the size range of 0.15 mm up to 0.5 mm, (fine to
medium grained sandland includes lithic types similar to those described

above, as well as subordinate crystal debris with the following phases
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in approximate decreasing order of abundance; hematite and partly oxidised
?magnetite grains, subrounded to well rounded crystals of tourmaline
(strongly pleochroic olive green, blue and blue-green}), sparse grains

of epidote, subrounded grains of rutile, sphene-altered titaniferous
oxides, altered fine grained clinopyroxene {(and clinopyroxene-rich lithic
clasts) ,and "shredded" quartz with associated, partly oxidised sulphide
clusters. Sparse subhedral cubic to irregular shaped sulphide grains
which have partly oxidised margins comprise only about 3% of the total
grains present, and rare grains of red-brown isctropic ?chromite are

also accessory.

Sample No. 65834
Description of Concentrate: None remains.
Thin Section. The coarse grained fraction of this sample

accounts for approximately 25% of the total grains represented, and these
grains mostly lie within the size range 0.5 mm up to 1.5 mm (coarse to
very coarse sand). They are subrounded to irregular shaped grains, which
include abundant strongly oxidised and partly concretionary red-brown
limonitic oxides enclosing angular silt sized grains of both tourmaline
and quartz; Strongly oxidised and stained lithic types that appear to

be feldspathic and fragmental; oxidised fine grained guartz-feldspar

and sericite-bearing types; epidote-quartz rock; tourmaline rock; fibrous
blue-green actinolite rock; oxidised organic remains with cellular
structures; stained carbonate; fine grained clusters of radiating green

chlorite; fine grained sandy limestone; and quartzite.

The relatively finer grained fraction comprises
material mostly within the size range 0.1 mm up to 0.3 mm (very fine
up to medium sand size}, and this fraction is mostly angular to subrouqded.
Dark grey to black opaque oxides most likely including both hematite
and magnetite greatly predominate, and these are partly to completely
converted to red-brown limonitic oxides. Titaniferous oxides which are

subordinate but yet common, are largely converted to white leucoxene,
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and rare subhedral cubic sulphide grains retain fresh sulphides centrally
with narrow rims of red-brown ferric oxides. Common transparent crystal
debris includes subhedral c¢rystals of zircon, subrounded grains of brown
or blue-green tourmaline, cleavage fragments of pistacite, and small
subrounded grains of well cleaved rutile. Accessory debris in this size
range includes sparse grains of carbonate, guartz, degraded chromite

and amphibole.

Sample No. 65837
Description of Only a few grains of the fine grained fraction
Concentrate of this dark grey to brown concentrate remain,

and several of these are strongly magnetic.

Thin Section, A coarse fraction represents only about 5%

to 8% of this sample and includes subrounded to irregular shaped grains
within the size range 0.5 mm up to almost 2 mm acroess. Such grains mostly
are translucent to almost opagque red-brown limonitic oxides, certain

of which have concentric colloform bands while in other grains are
developed sparse angular silt and fine sand sized chips of quartz. A
single clast about 1.5 mm across consists of dense pale green chlorite

in fine grained subradiating aggregates.

The abundant fine grained fraction includes
grains mostly within the size range 0.06 mm and 0.25 mm (very fine to
fine sand size), at least 50% of which are translucent to opaque with
grain shapes ranging from subhedral octahedral and subrounded to rather
irregular shaped and angular. Black to dark grey opaque oxide grains

(including hematite and magnetite} predominate, with common grains of

titaniferous oxides (now converted to white leucoxene), and sparse accessory

grains with rims of red-brown oxidised rims and fresh pyritic sulphides
preserved centrally. Also in minor accessory proportions are well rounded
grains of translucent isotropic dark red-brown ?chromite, as well as
anhedral patches of dark grey oxides, set in a fine grained pale green
chlorite and sericite host lithology. The transparent phases tend to

be very fine grained and alsoc quite well rounded grains with approximately
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equal major proportions of rutile and zircon, and with subordinate but
common, very well rounded grains of blue to olive green pleochroic
tourmaline. Rare small grains of ?cassiterite, sphene, and ?monazite

are present, and scattered grains of quartz contamination are fairly

common .

Sample No. 65854

Description of Only a few grains remain of this mid-brown -grey

Concentrate fine grained concentrate with sparse magnetic
grains.

Thin Section. This sample, as in several previous samples,

exhibits a distinct bimodal size distribution with a distinctly coarser
grained fraction mainly within the size range 0.15 mm up to about 1 mm
(fine sand to coarse sand) while a finer fraction comprises grains mostly
within the range 0.06 mm up to 0.15 mm (very fine to fine sand size).

The coarser grains have fairly angular to subrounded shapes and include
dominant dark grey to black opaque oxides (including magnetite and hematite),
many grains of which are partly converted to red-brown limonitic oxides.
Titaniferous oxides also are common, but are largely converted to white
leucoxene. QOther coarse grains include minor proportions of the following
lithic types; degraded quartz-bearing siltstone and very fine grained
arenite, very fine grained tourmaline rock, carbonate rock, microgranular
epidote rock, very fine grained sericite quartz rock and leucoxene-altered

titaniferous opaque oxide~quartz rock.

The finer grained fraction includes similar
opaque oxides to those above, as well as sparse subhedral octahedral
grains of red-brown isotropic ?chromite, common grains of both rutile
and zircon, tourmaline (pleochroic blue as well as olive green grains),
and rare grains of clinopyroxene, calcite, chlorite, hornblende, garnet
and rare clusters of quartz and fine grained prismatic ?wolframite.
Sparse scattered grains of quartz and fewer of muscovite are lighter

fraction contaminants.
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Sample No. 65857

Description of None remains.

Concentrate

Thin Section. This sample comprises a variety of angular

to gquite well rounded mineral grains mostly within the size range 0.06

mm up to about 0.4 mm (very fine to medium grained sand). Sparse coarser
grains form a subordinate bimodal fraction with angular to irregulai
shaped grains up to about 0.8 mm across (coarse sand). The latter include
fine grained sericite-quartz-rich lithic types, fine grained chlorite
rock, microgranular quartzite, aggregates of fine grained fibrous
subradiating pumpellyite, sparse ccarse angular grains of colourless
clinopyroxene, and coarse angular grains of gquartz contaminant. Also
present in this coarser fraction are grains of dense red-brown limonitic

oxides, certain of which enclose small angular siit—sized chips of quartez.

the ubiquitous finer grained fraction contains
very abundant, well rounded to subrounded zircon grains with almost equally
abundant grains of titaniferous oxides now converted to very fine grained
clouded sphene + white leucoxene, and subrounded to irregular shaped
grains of rutile., Sparse, small, opaque grains comprise approximately
5% to 8% of the total sample and these include bklack to dark grey oxides,
subordinate sulphides partly converted to red-brown limonitic oxides,
and rare grains of partly translucent red-brown isotropic ?chromite.
Sparse grains of olive green pleochroic tourmaline also account for about
8% of the sample, while accessory grains include epidote, clincpyroxene,
clouded monazite, plagioclase, rare grains of cassiterite, blue-green

actinolitic amphibkole and garnet.

Sample No. 65861

Description of Concentrate: None remains.

Thin Section. As in the previous sample the present concentrate
contains very abundant grains mostly within the size range 0.1 mm and

0.2 mm (very fine to fine grained sand), with only sparse crystal and
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lithic c¢lasts ranging up to about 0.7 mm acress. The lithic material
again includes strongly oxidised types that are largely converted to
red- and yellow-brown limonitic oxides, as well as sparse fine grained

lithic types largely comprising dense yellow-brown-stained sericite.

The very abundant finer grained fraction comprises
approximately equal major proportions of zircon, degraded titaniferous
oxides and rutile grains. The zircon crystals have subhedral prismatic
to subrounded and well rounded shapes and include both colourless and
pale pink varieties. The degraded titaniferous oxides, on the other
hand, have irregular to subrounded shapes and are converted to clouded,
very fine grained white leucoxene # sphene, while the rutile grains are
dark red-brown to yellow-brown and have subhedral prismatic to subrounded
shapes. Dark grey to black opague oxides account for approximately 5%
of the total number of grains, and sparse. somewhat irregular shaped grains
of sulphides with narrow rims of red-brown limonitic oxides are accessory.
Sparse, scattered subhedral prismatic to well rounded crystals of olive
green and yellow-brown pleochroic tourmaline alsc comprise about 5% of
the grains represented in thin section, as do scattered grains of quartz
contamination. Rare small lithic clasts include weakly foliated, very
fine grained sericite rock with minor guartz and opagque oxides, as well
as microgranular gquartzite with leucoxene- and sphene-altered titaniferous
oxides. Rare irreqular shaped grains of cassiterite are present, as

is a single irregular shaped grain of Z?gold.
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Sample No. 59498

Description of None remains.

Concentrate

Thin Section. As in the previous sample 61917, there is a

considerable grain size range in the present concentrate, from less than
0.06 mm up to about 1.5 mm {(very fine sand up to very coarse sand size).
Lithic grains greatly predominate in this sample particularly in the
fraction ceoarser than 0.15 mm and these include the following types in
approximate decreasing order of abundance; fine grained epidote-quartz

- (sericite) rock; very fine grained, weakly foliated sericite —chlorite
and quartz-bearing siltstone; very fine grained tourmaline rock; weakly
foliated ?carbonacecus siltstone with anhedral porphroblasts of epidote;
granular to finely polygonised vein guartz with patches of white leucoxene
pseudomorphing previous titaniferous oxide grains, and similar vein quartz
with patches of translucent red-brown goethite possibly replacing previcus
sulphides. Sparse large grains consist almost entirely of dense red-brown
limonitic oxides * silt and very fine grained sand sized angular gquartz

grains.

The crystal fraction includes very abundant
cleavage fragments of epidote, angular grains of titaniferous oxides
that are now converted to white leucoxene % red-brown limonitic oxides

and almost equally abundant dark grey to black oxide grains, also with

. fairly angular to subhedral medified cubic shapes. Subordinate but very

common subrounded zircon crystals include both pink and colourless grains,
while subhedral brcken prismatic tourmaline crystals also are common.

The latter are strongly pleochroic olive green,_and rarely zoned blue
types. Sparse scattered small grains of red-brown rutile, red-brown
isotropic chromite, pale green actinoclitic amphibole cleavage fragments,:

similar fragments of andalusite and guartz grains are accessory.
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