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INTRODUCTION

Pursuant to Department of Mines guidelines the area of
Exploration Licence 4/61 (EL 4/61) will be reduced from 383 km?
to 125 ‘km? on 23 February 1985. Department of Mines guidelines
further_provide for the preparation and submission to the
Department of a final report on the relinquished area containing
a summary of all exploratlon work plus any data not previously
reported,

This report comprises any material relevant to the relinquished
area in IMI field season reports between 1980 and 1984 linked
with any available and relevant primary data available from 1985
and bridging material. Any relevant primary 1985 data which
becomes available subsequent to the compilation of this
relinguishment report will be forwarded to the Department when it
becomes available.

The report -divides the area relingquished into five major blocks.
Primary interpretative and brldglng materlal has been compiled
for each block area.

The areas of the Pieman Scenic¢ Reserve, H.E.C. Lower Pieman Area,
Savage River Mines Leases and Savage River Townsite Lease have
been effectively excluded from EL 4/61 for years although not
recorded as such on EL maps.

In addition to this data two small sediment projects conducted
more than five years ago are relevant to the released areas and
are classed as open file material: Stringer Creek area (1978) in
the Lucy Creek Block and Harvey Creek Little Savage River (1979)
in the Badger Plain Block. These reports would be available at
the Department of Mines.

Gegchemical data is assembled into tables and plans relevant to

reach block.

|
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PART 1 (A}

BADGER PLAINS BLOCK {NORTH)

Little Donaldson River Area

(Extract from "Report on Field Investigations within EL 4/61,
West Coast, Tasmania: Summer Field Season 1981-82, Part 1'
Geochemical Programme Northern EL 4/61")

1. LOCATION AND ACCESS

The area is centred 10 km north of Savage River township. It is
covered by the Horton 1:50,000 and Arthur River 1:100,000 map
sheets.

From Savage River, the pipeline road is the only practicable
approach. An access track was constructed leaving the pipeline

~road at 524145 and extending roudhly WSW to 460098. It crosses

the cut baseline for the geochemical sampling grid at 490122 and
at this point a short branch track leads to the prepared camp

. area at 487126 which is centrally located to the 8 km long

baseline, Traverse lines branching from the baseline are
aligned along grid E-W and spaced generally 500 m apart. The
lines along 110N and 150N are extended to the pipeline road and
provide an alternative though strenuous walking track access.

The access track incorporates most of the track work of the
previous field season, exceptions being a major diversion needed
to reduce grade 2 km in, An attempt to avoid another steep
pinch at 4. km had to be abandoned owing to landslips.

The natural surface of the road must be classed as poor over

extensive tracts of the Permian tillite/mudstone and Precambrian

greenschist country and also in sections of the Tertiary basalt
terrain. To illustrate the point, a section on Permian tillite
at 3 km needed to be rebuilt twice during the field season and
ultimately was surfaced with corduroy. On sections of '
greenschist and basalt, traction was lost after a light shower
even in summer, and the section on basalt beyond the camp was
effectively abandoned in'March. _

A partial solution to the problem was to equip all vehicles
using the road with chains. By the end of the season the rocad
itself had firmed considerable.  The use of chains was effecting.
damage at some critical points. '

The weak point most likely to close the road is at a critical
hairpin bend 2 km in. At this point there is a spring induced
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by the basalt/Permian contact which has generated a succession
of mudflows. At the end of the season the most recent mudflow
had already nearly closed the road. .

Cut lines were established by first flagging carefully located
compass traverses through the bush, which were then converted to
tracks by contract line cutters (the Purton brothers). This
method enabled tracks to be accurately located in relation to
the Australian Map Grid. ' :

2. RELIEF AND DRAINAGE (GEOMORPHOLOGY)

The area is a dissected benched plateau with the principal
" surface represented by the frequency of 400 m summit ring
contours. In adjacent country there are indications of other
bench levels indicated by 460 m, 5300 m and 320 m summit ring
contour maxima. The 460 m surface is well represented on the
basalt plateau in the first 2 km of the access track. The bench
relicts are up to 2 km across making quite extensive tracts of
gentle tops country, which narrow down to ridges that still
usually maintain accordance though at a lower level. Slopes
leading off to the valley side benches are uncommon, so there is
normally one continuous steep slope from plateau edge to valley
floor. . (This situation effectively prevented construction of a
track to the Little Donaldson River.) Relative relief is of the
order of 150 m. '

The major river of the area is the Little Donaldson River which
is, paradoxically, roughly double the width of the Donaldson
River and may carry perhaps four times the volume of water.
Within the area the Little Donaldson is a mature stream
generally flanked with alluvial flats and with only short
sections of bedrock floored rapids. The fall from the EL
boundary at 510167 to the "hairpin" at 462115 is about 30 m,
(270 m to 240 m), thus lacking anything to suggest a knickpoint
in the ‘area.

This level in the river channel may correspond .to the mature
reaches of the (other) Donaldson River and Broderick Creek, and
the plateau-level western tributaries of McAuliffe Creek which
‘are all around 300 m. The presence of a major knickpoint is
indicated by the contrast in mature levels of Broderick Creek
and McAuliffe Creek where they run parallel to each other with

" McAuliffe Creek incised 100 m lower.

All the rivers drain ultimately to the Pieman: the access track
corresponds to the divide between the Donaldson and the Savage.
The parallel courses of the Donaldson and Little Donaldson -
Rivers, which transgress the grain of the Precambrian, are
thought to be twin-laterals inherited from a basalt cover.
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3. < VEGETATION

Nearly all the area is covered by temperate rainforest with the
antarctic beech species Nothofagus cunninghamii being the
dominant tree species supplemented by sassafras, leatherwood and
horizontal, and ground cover of mosses, ferns and man ferns.
Large crowned forest is the most common variety; the healthiest
looking and most open forms are found on the basalt covered
plateau relicts, although the greenschist terrain and parts of
the Permian contain trees of comparable size. Areas with
horizontal thicket are scattered throughout w1th notable
concentrations in gullies and scarp edges.

Less common is a stunted variety in which big ‘Bauera tends to
replace the sassafras and leatherwood, and there is often also
some celery-top pine. It tends to indicate guartz gravel soils
and sometimes peat. '

A very distinct minor vegetatlon type is paperbark with Bauera
or rush understorey. It can occur as an-isolated pocket or as a
rim around a button grass area.

Eucalypt species were found only around the edge of "button
grass" areas, and in a rare fern ground cover- Nothofagus—
eucalypt forest. The eucalyptus "button grass" areas
encountered were all degenerating to ti-tree or Bauera
{presumably because of exclusion of fire since the passing of
the aborigines).

An incidental discovery cf the s0il sampling programme was the
presence of charcoal and brick-red calcined earth in many of the

auger - holes, As the larger trees throughout the area are more

than a metre in diameter, the fire responsible would have to
pre-date European contact in Tasmania. The larger trees appear
to be even-aged and presumably grew up in regeneration after the
flre.

A different form of stunted forest occurs in the'west of the
area where the track ends. Apart from the addition of more
celery-top pine species, composition is close to that of the

-mature beech forest. It seems to be controlled by a lower soil

fertility and/or a more recent severe fire.

None of the vegetation was easily traversed except for odd clear
patches in the mature beech forest. In practice, cut access
tracks were needed for any job which required gear such as
augers, etc., to be carried in to a locatable point.

4. GEOLOGY - INTRODUCTION

The Precambrian basement of the area could be divided into an
eastern area where greenschist was the dominant lithology and a
western area which was mainly grey slate.
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The greenschist area was divided by a N-S area of Permian rocks,
mainly glacials, and the area examined lies within the official
mapped boundary of the Arthur Lineament but does not iclude any
rocks of the "psammitic association of the Whyte Schist"”
{Urquhart, 1966.). Bedding and schistocity attitudes are
normally steep and dip westwards. It is thought that the area
is a simple west- dlpplng sequence. {*Ed: This concept is no
longer held.) - '

5. STRATIGRAPHY

5.1 Quaternary - Introduction

Although something of a nuisance factor, an understanding of
the nature and extent of the Quaternary superficial deposits
is important in understanding and assessing relevance of a
s0il sampllng programme, such as was undertaken in this
field programme. Such cover is general and can be assumed
to be present wherever actual rock outcrop is not present.

5.1.1 Alluvium

Alluvial cover is usually present alongside any stretch
of creek or river which has attained an approximate
base . grade. Normally only a single flat level is
present and this is subject to contemporary flooding.
Traces of older and higher terraces were found. The
presence of rock bars indicates that deposits are only
4 metres or so thick. Valley alluvium along even the
- largest river is normally less than 100 m wide but does
reach 500 m in places along the Little Donaldson River.

5.1.2 Transported soil

Evidence for a near universal transported soil mantle
was discovered in the auger drilling, where the most
common section from near-surface comprised uniform clay
followed by a pebble layer which had to be penetrated
before entry to material in which relict bedrock
textures might be found, occurred. The stone layer is
considered to mark the base of transported soil
‘material, with in situ weathered rock below it in most
cases. - Apart from soil creep and K-cycle boundaries,
the stone layer may simply represent the base of the
infilling of the holes left when trees fall over. The
transported soil layer appears to be normally 0.5 to
1 5 m thick,

5.1.3 Mass movement deposits

Deposits suggestive of mass movement on a larger scale
than soil creep - landslips or mudflows for instance -
were detected as fossil gully fills exposed in the
road-making work. Such features may be common but
cannot be readily detected from surface or hand auger
evidence. : - '
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5.1.4 Quartz gravel

A gravel with angular clasts up to 5 cm across and
composed of vein quartz and quartz dominant rock types
occurs on some of the ridge and plateau relicts of the
400 m and 460 m plateau surfaces and on the upper

: portions of-the adjoining slopes.

It was not found over a’ basalt bedrock nor was it
universal over a greenschist bedrock although it was
found in some areas where the greenschist lacked
abundant quartz veins. In Savage River town the

" principal source is a Tertiary conglomerate.

It appears that the deposit consists largely of
material derived from a lag deposit originally
developed when the plateau areas were more extensive.
The failure of the gravel to cover basalt areas may be
explained if these remained slightly higher in the
landscape under the weathering regime then in force,
which requires a strong solutional component. The
gravel may have been confined to channel areas and
areas close to suitable source material, hence the
inconsistencies of its present distribution.

Some elements of the original lag deposit may survive

though it is suspected that most of the deposit is a
Quaternary cover reworked from the old material.

5.2 Tertiary - Introduction e

The rocks in the area that are unequivocally of Tertiary age
are the basalt and the conglomerate which may occur below
it. There is also some regolith material (deeply weathered
rock) below the basalt which is probably also Tertiary.

- Erosion surfaces of the area are thought to be post-basalt

but still Tertiary in aqe.
5.2.1 Basalt

The basalt is fine grained and without obvious
distinctive varietal features in hand specimen. The
‘area covered by basalt proved to be very extensive by
comparison with the amount shown on the Burnie
1:250,000 sheet. It is possible that two ages of
basalt are present in the area as the eastern basalt
area has its base at a substantially higher elevation
than that of the western basalt area,

5.2.2 Conglomerate

The better developments of the conglomerate occur
outside the area, for example at Savage River town and.
at Brown Plains. In these exposures the conglomerate
is comprised of coarse cobbles of grey and white
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quartzite, schist and vein quartz in a poorly
consolidated sandstone matrix (sometimes silicified).

- Most occurrences lack basalt cover. In the area, such
conglomerate attributed to the Tertiary as was found
was float and resembled the Precambrian conglomerate,
s0. it is possible that only Precambrian conglomerate
exists in the area.. The occurrences at 475150 and in

- the Little Donaldson River are thought to be Tertiary
because they are upstream of Precambrian congolomerate
rock bars, eg, at 467122.

5.2.3 Sumeasalt Regolith

Kaolinised rock in various pastel: colours - pink,
yellow or white - occurs immediately below basalt along
the pipeline road {(ex greenschist) and at the hairpin
bend on the I.M.I. access track (ex tillite).

5.3 Permian

'The‘Permian sediments comprise tillite and ice-rafted pebbly

mudstones, . bedded mudstone and minor sandstone. The
boundaries of the Permian are sharp and linear and as they
do not correspond with the dip and strike measurement taken

- in Broderick Creek they are interpreted as faults.

‘The sequence is tillite-mudstone-tillite, with the lower

tillite formed in Broderick Creek and the mudstone and upper
tillite: exposed from 505129 to 513133 along the access
track

5.4 Precambrian - Introduction

Considering the area west of the Permian belt} there 1is a
distinction between an eastern belt of metavolcanics
represented mainly by greenschists and a western belt of

-metasediments-which may continue well beyond the pair of

ridge-forming sandstone/conglomerate beds which were used as.
a natural limit of the area of interest. Mostly observed
dips are to the west, and although there is some evidence
for superimposed foldlng it appears the area contains a
simple west dlpplng sequence.

DlVlSiODS can be made as follows:

5.4.1j Greenschist Unit

There is fairly good exposure along the access track
from 505129 to 495125, and in this section there is
only greenschist exposed. From 495125 to 491122 there
is greenschist interspersed with thin but relatively
resistant grey slate or phyllite beds. The occurrence
‘0of a pyrite bearing white carbonate rock (magnesite?)
in stream sections at 495112 and 499138 suggests that
there are some generally non-outcropping carbonates in
the sequence also. The magnetic anomalies lie near the
western limit of this belt.
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5[4.2 Pyroclastic Marker

This unit contains three sub-units with different and
distinctive resistant components. From the east there
are beds with the appearance of a well bedded shale or
siltstone, which lacks altogether any cbvious
metamorphic texture in hand specimen although
unoriented, greenschist grade metamorphic minerals are
detectable in thin section. There are grey and green
colour phases present in the good exposures at 489124
and 492138, but at 492101 only a small amount of the
green phase is present and the remainder of the unit
appears to have converted to grey and green phyllite,

The second distinctive bed is a pale green pyroclastic
rock with sparse clasts up to 102 com across in a fine
grained matrix. :

The third bed contains numerous flattened clasts up to
1 cm in the long. dimension and a conspicuous cleavage.
Many clasts are white and the matrix is grey to green.
Good exposures occur at 486104, 488130 and 489137.

5.4;3 Slate Unit

Much of the area likely to be underlain by this unit is
covered by basalt, so the unit is known from the
section along the Little Donaldson River only and there
are many gaps in the exposures. Outcropping rocks vary
from phyllite through slate to virtually uncleaved _
mudstones in their metamorphic character and from grey

. pelites to black carbohaceous, pyritic pelites in

composition with minor black chert. Sample 1004 from
outcrop at 475127 is an ‘interbedded grey and black
pelite with the appearance of possible graded bedding,
but this was. not confirmed by thin section
examination. However, "cut and £fill" features
indicated west-is-up facing compatible with the
expected facing direction. :

5.4.4 "Dolomite" unit

" In the Little Donaldson River section, a 500 m._stretch

virtually without outcrop is interpreted as a dolomite
area on indirect evidence. Dolomite exists along
strike in the Harvey Creek area 10 km south, and at
100467 a doline was encountered in an area of basalt,
which is most easily explained as a subiacent collapse
feature which implies an underlying carbonate rock.

Basalt cover is practically universal in the belt .and
it is suggested that the basalt followed a solutional
lowland in the pre-basalt surface.

The one outcrop in this stretch of the river was a fine
grained sandstone with concretionary structures of a
form normal in impurity beds in a carbonate rock.

The last 50 m before the conglomerate marker (see
below) comprise a well bedded slate.
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5.4.5 Conglomerate Marker

A short gorge occurs at 467122 where the Little
Donaldson River crosses the basal conglomerate bed of
the marker. This bed is a quartzose small cobble
conglomerate, and it is overlain by sandstone and some
pebble conglomerate. The unit is resistant and is

- expressed as a marked strike ridge. A similar strike
ridge exists about 500 m west and this pair of strike
ridges is the most reliable mappable unit in the area.

5.4.6 Grey slate unit

A portion of the weaker beds lying between the two
strike ridges has been examined between 466122 and
462115. 1In this area grey slate and phyllite are the
main rock types with some carbonaceous and pyrltlc
slate or phyllite.

6. STRUCTURE AND METAMORPHISM

There is a general N-S strike and steep westerly dip of cleavage
throughout the area. True bedding is usually not
distinguishable, thus the assumption of bedding plane cleavage
is somewhat arbitrary although it is often supported where true
bedding can be detected., The major division between these
metavolcanic greenschist sequence and the slate sequence is
considered to be conformable since the comparatively thin
pyroclastic marker appear to persist at the boundary.

Multiplé lineation directions and crumpling of the phyllites
suggest that complex superimposed folding may be present in the

area, but not necessarlly on a large scale.

The slates that are 1nterstrat1fled with the greenschists imply

‘that the appearance of stronger metamorphism of the schists may
- be an illusion caused by different source materials having a

variable response to essentially the same metamorphic

conditions.. Thus the "Arthur Lineament" need not be a major

tectonic feature. The belt of magnetic anomalies appear now to

‘outline an essentially stratlgraphlc formatlon of greenschlsts.

If a significant boundary exlsts in the area it may well be the
western edge of the "psammitic association" of the Whyte Schist.

7. GEOCHEMISTRY

As it was decided at the outset of the programme that the
magnetic anomalies would be tested by soil sampling, the stream
sediment sampling was ‘designed rather as a control for further
work. Line spacing between soil traverses is based on target
size considerations, specifically that an orebody of useful size
would be expected to have some geochemical expression over a
500m strike length, The spacing is considered somewhat owver
large for reliable contouring of the sample data.
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7.1 Soil Sampling Programme

The sampling traverse lines were set up using 50 m pegs
labelled .with a reference number approximating the ‘A.M.G.
refaerence for that point. For the E-W lines sample spacing
was 26m.except where there was evidence of basalt cover.
For N-S lines the basic spacing was 50 m with some
interpolation to 25 m along the south of the baseline.

The samples were collected using 1 m hand augers, often
taking advantage of natural hollows in the ground surface,
such as the pits left behind by uproocted trees, in order to
gain deeper penetration.

As explained in the section on geology, the layering
encountered in soils was mainly of stratigraphic rather than
pedogenic character, but the organic topsoil cover can be
considered an "A" horizon, the transported soil layer with
its lenticular basal stone layer a "B" horizon, and the in
51tu weathered rock a "C" horizon. - .

The ideal of the sampling pnocedure was to peﬁetrate'through
the covering layers and collect a sample in which relict

‘textures of the bedrock could be recognised after breaking

open the compacted auger cuttings. There was usually a
definite colour change where the "C" horizon was entered.

It was not always possible to achieve the desired level of
penetration, and where the sample taken was not a genuine
weathered bedrock it was noted as a poor sample., Areas with
a capping of quartz gravel were particularly troublesome.
Occasionally, silicified or hard outcropping rock hampered
collection of a weather rock specimen.

Samples were sieved to -80 mesh prior to analysis by
Analabs, Burnie. One sample batch of -40 4+ 80 mesh samples
were also assayed. The method used for preparatidn was
perchloric acid digestion, and for analysis, atomic .
absorption spectrometry. Analabs code 101 Detection Limit
Sppm for Cu, Pb, Zn. '

7.2 -Stream Sediment Sampling'Programme

Access for stream mud sampling was. by means of the larger
creeks and the Little Donaldson River supplemented by use of
the cut lines. Minor creeks are usually very overgrown and
so were not used in this survey. Freshly deposited silts
were collected, sieved to -80 mesh and analysed by Analabs,
Burnie, using the same procedures as for the soil samples.

7.2.1 Results

It‘was found ‘that background values were of the order
of Cu 15 ppm, Zn 50 ppm, Pb <5-10 ppm.

One isolated sample LDS 198 from a large creek in the
slate belt may warrant some follow-up work; it has
values Cu 40, 2n 110, Pb 20 ppm. This is the highest
lead value in a stream sediment sample.
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(Extfact from “Report on Field Investigations within EL 4/61
West Coast, Tasmania; Summer Field Season 1982-83")

8. GEOLOGY

In this summer field season little attention was paid to the
post Precambrian geology and no evidence was found to compel
modlflcatlon of last season' s 1nterpretatlons.

Wlthln the Precambrlan, however,-the facing of the sequence was
considered to be westward last season, on the basis of a sample
which appeared to be a west facing ''graded bed". However,
petrological examination did not confirm the apparent graded _
nature of the sample. 1In this season's work several east facing
graded beds, scour and fill, and flame structures, were found,

so it is now considered that the sequence faces East and is
overturned to give the westerly dips so prominent in the
McAuliffe Creek area. This interpretation makes the area
compatible with the regional interpretation of Gee (1967).

In detail work, the dolomite unit inferred to exist from
indirect local evidence and extrapolation from distant outcrops
was found in outcrop in a cenote (water filled doline/
[sinkhole])} in the bed of a creek trlbutary to the "Little"

. Donaldson River.

The dolomlte unit is located further east than previously

- thought, and there is more slate country between it and the

sandstone/conglomerate bearing beds equated with Spry s
Donaldson "Group". These slate beds were explored in a traverse
of the Donaldson Rlver. The dolomite is probably the Savage
Dolomite. The current 1nterpretatlon 1s shown 1n Plan 1.4.

Note: A mapping error is indicated in the terms "Donaldson and
"Little -Donaldson" Rivers. The Little Donaldson is much bigger
than the Donaldson. With respect to Spry's Donaldson Group,
this would be better termed a Formation, with the units into
which it is divided at Mt Donaldson glven member, lens or tongue
status.

9. .SAMPLE_PREPARATION AND ANALYSIS PROCEDURE

9.1 Soils Geochemistry Sampling Projects

Samples were sieved to -80 mesh prior to analysis by
Analabs, Burnie. The method used for preparation was
perchloric acid digestion and for analysis, atomic
absorption spectrometry, Analabs code 101.

9.2 Southern Anomaly

As outlined in last season's soil sampling programme, a peak
copper value of 1000 ppm was found in the axis of the

. Southern anomaly at grid reference point 490 110. During
this field season a small scale grid was implemented to
further investigate this peak copper value, (The structure
of this grid is outlined in Plan 2.1.)

I SR b o el T R Y A o m e nmene e g
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9.3 Line 12.5

Introduction

A magnetic anomaly 1.5 km west of Camp One (grid line

12.5).was selected for soil sampling due to its -position .

occupying an ‘inferred carbonate bed, hence the possibility
~ of replacement mineralisation. - :

Results

Copper 7Zn values across this anomaly are considered low
with copper, having a range of 25-120 ppm. The notion of
replacement mineralisation along the carbonate bed is
supported to some extent, The lead values throughout
IMI's Northern Area are consistently <10 ppm. However, on
‘line 12.5 40% of all values were >20 ppm with a peak value
of 35 ppm.

Conclusion and Recommendation

Admittedly these Pb values are low. However, Line 12.5 is
the only instance where this carbonate bed has been
sampled. Further delineating the areal extent of this bed
and follow-up sampling is proposed.

9.4 - Line 14.4 |

Intended to-test an elevated Pb value in stream sediments. No
interesting response was found. . .

10. NdRTHERN AREA STREAM SEDIMENTS GEOCHEMICAL SURVEY

10.1 Introduction

The area covered this season extended West and North of the area
previously sampled, sections being (a) the Donaldson River and
tributaries .in- the NW quarter of the area; (b) the lower reaches
and tributaries of the "Little" Donaldson River; and {c) South
from here to the boundary of the Arthur River map sheet, small
tributaries of the Donaldson and Savage Rivers.

10.2 Location and Acceéss

The road constructed last season was upgraded and extended to a
new camp located 8 km NW of Savage River. Remaining access was
by cut line, mostly follow1ng grld line 45E.

10. 3 Rellef and Dralnage

The area is, dominated by a pair of sub- parallel strlke rldges of
modest relief flanked 'by a plain in which the main rivers are
entrenched by about 10-20 metres. The two Donaldsons run WSW
about 2 km apart, piercing the strike ridges with a largish
tributary system entering from the North passing Pyramid Hill,
Another collection of unnamed creeks in the SW [(c) above] run
west to join the combined bonaldson Rivers outside EL 4/61. A
small area in the S.W. of the sampllng project area drains to
the Little Savage River.
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10.4 Vegetation

The ‘area included small crowned Nothofagus forest with celery
top pine, etc., and relatively dense horizontal understorey with
belts of tall ti tree/Bauera and Eucalyptus/Bauera marginal to
relatively open heathland with ti tree and buttongrass. Pure
buttongrass areas were rare.

"In the South of the area some genuinely open country occurred,
coinciding with an area burnt shortly before the Burnie
concession colour photography was flown. The heathland which
escaped this fire now includes areas of dense ti tree up to 5 m
high which is difficult to penetrate. 1In these areas the
buttongrass appears to be dying cut.

10.5 Geology

The stream sediment work extended west into some ground not
discussed in last seascon's report. There appear to be two
definable units: (a) The presumed Donaldson Group,
distinguished by the  presence of some thickish sandstone beds,
some conglomerate, and some cross bedding, although outcrop is
poor, so that most of the unit may well be pelites - even 95%
pelite; (b} The underlying rocks, perhaps the Interview
siltstone, comprising:- an alternation of pelites with thin graded
sandstones. Good east facing, east dipping outcrops were found
at Camp 2 {(flame structures) and on the Little Donaldson at

450 111 (graded bedding). Some black pyritic shale is exposed
on the rock ("amphibolite") which appears to be the source of 'a
broad local magnetic anomaly. It is thought. to be an
intrustion. : -

10.6 Sample Preparétidn and'AnalysiS Procedure

The samples were sieved to -80 mesh and the fine fraction
analysed at Analabs, Burnie. Preparation was by perchloric acid
digestion and analysis by atomic absorption spectrometry. Method
code 101 with detection limits Cu 5ppm, Pb Sppm, Zn S5ppm. The
-40+80 fraction has been retained at Savage River. )

11. DONALDSON RIVER AREA SAMPLING PROJECT

171.1 Donaldson River Area

Introduction

A stream sediment programme was undertaken in the

- Donaldson River drainage basin during the months of
February, March and April 1983. All tributaries of the
Donaldson River were sampled for freshly deposited silts
in an attempt to provide a broad geochemical base.
Specific magnetic anomaly targets were selected within the
Donaldson River drainage basin, and the small streams and
larger creeks draining these anomalies were sampled in an
attempt to find whether or not a guantative relationship
existed. . : :

4
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11.2 Results
Copper (N = 63) Zinc (N = 63)
= Mode (measurement which occurs - - Mode (polymodal)
most frequently) : =10, 15 ppm
. = 5 ppm. . . .
- Median (irregular distribution - Median = 25 ppm

of data hence median is used
in preference to mean})

= 5 ppm. . : - Anomalous samples

_ : DS 311 = 115 ppm

- Anomalous) DS 317 = 185 ppm DS 317 = 135 ppm
samples ) DS 327 = 180 ppm DS 327 =

110 ppm
‘Background values were (as defined by median):

Cu - 10 ppm (74% of samples below this)
Zn 25 ppm  (74% " ")
Pb-  ¢5-10 ppm. : '

Two samples locations yielded anomalous values for both
copper and zinc. They were DS 317 (G.R. 475152) and DS 327
(G R 473147) -

DS 317 has values of 185 Cu, % Pb; and 135 ZIn. However,
this result appears of little interest when one con31ders
that: -

- Sample DS 323 which is at’ the head of this stream has low

Cu and Zn values {10 ppm and 45 ppm respectively).

- Thick, Tertiary conglomerate and basalt outcrop along Grid
line 15 0 which is in very close proxlmlty to the sample
‘ locatlon. :

- The catchment of the stream does not drain any magnetic
anomaly.

This 1solated copper and zinc value may represent a sample
taken at point source - that is, a window through the
overlying basalt into the underlylng Precambrian
metasedlments.

DS 327 has values of 180 Cu, x PB, 110 Zn. This sample was
taken in a large tributary of ' the Donaldson River, 20 m
downstream of a junction between two creeks. Samples were
also taken in each of the‘creeks yet both returned very poor
copper-and zinc values.

Ferric hydroxide "flowstones" derived from groundwater
springs were encountered in two locations, DS 330 and DS
339, and were thought to be a "scavenging"” environment for
metal ions. . However, the Cu, Pb and Zn values were poor.
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The main geochemical trend noted was that downstream of
sample location DS 335 all zinc values are <25 ppm,
whereas upstream of this location, 16 out of 24, or 66%,
have values >25 ppm.

This "Zn rich-:province'" peaks at sample locations:

DS 310

-~ 75 ppm
DS 311 - 115 ppm
DS 317 - 135 ppm
DS 327 - 110 ppm

Perhaps the most interesting point to note is that in this
province, Zn values outstrip copper values in every case.

11.3 Conclu51on and recommendation

Stream sediment values were poor and failed to adequately
delineate any substantial anomaly; therefore, no further
investigation is warranted. '

12. . LITTLE DONALDSON RIVER SAMPLING PROJECT

12.1 .Introduction

The stream sediment sampling programme during the 1981-82 Summer
Field Season had suceceeded in sampling approximately half of the
Little Donaldson River within EL 4/61. Further 1nvest1gat10ns
during the month of April 1983 successfuly completed the
remainder of the sampl;ng programme up to the western boundary

-of the lease.

12.2 Results

Copper (N = 19} Zinc (N = 19)
- Mode = 5 ppm - - Mode (polymodal) 10, 15, 20.
- Median = 5 ppm | - Median = 20 ppm
- No anomalous values. . Anomalous Zn values
' L.D.S. 301 = 140 ppm
' 303 = 140 ppm
" 304 = 130 ppm
" 306 = 145 ppm

For the remainder of the Little Donaldson River the values
obtained were very poor,; especially in Cu where 78% of all
values were <15 ppm. The majority of zinc values were
also low.

12.3 Conclu51on and recommendatlon

The only feature worthy of note was a group of four samples (LDS
303, 304, 301 and 306, G.R. 484 139) whose Zn values were in the
range of 130 to 145 ppm.' This zinc "anomaly" is also supported
by a substantial 'kick' in copper at these locations (60-85
ppm). However, it is felt no further work is warranted here.
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13, THE -MINOR DONALDSON TRIBUTARIES AREA

13.1 Introduction

A general reconnaissance plus the presence of two small magnetic
highs prompted a stream sampling programme in this area. The
majority of streams sampled within this region were of minor
-size. Access consisted of a cut baseline (Line 45) which was
cut south for a distance of 4 km and by the less overgrown
streams. : . .

The vegetation on the lower slopes and plains surrounding the
"buttongrass' ridges consisted of eucalypts, Bauera and ti-tree
and was extremely difficult to traverse. This problem was
significantly overcome by use of aerial photographs which
highlighted the more open areas for easier access.

13.2 Results

The work in this area tested a dlfferent geologlcal terrain.
Prior work in IMI's Northern area had been in Precambrian
metasediments and metavolcanics, whereas in this new area the
few outcrops were sandstones and pebbly sandstones, with rare
slate/mudstones in qully sections.

The area did seem less promising that the metavolcanic area to

" the east, despite some potentially hopeful magnetic features

{the magnetic anomalies could easily be only igneous
intrusions}, and some pyritic black shales.

The results indicate generally very low backgrounds: the peak
copper value was 35 ppm, and from 59 samples collected, 91% had
Cu values -<10 ppm. The magnetic features which were tested

. showed no change from the prevailing background.

13.3 Conclusion and recommendation‘

The area sampled is considered to be "barren , hence no further
1nvestlgat10ns are warranted.
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PART 1 (B):

BADGER PLAINS BLOCK - SOUTH

(Edited extract from -"Report on Field'Investigations Within
Exploration Licence 4/61, West Coast; Tasmania: Summer Field Season
1983-84, Part 1: Geochemical Programme Northern EL 4/61")

1. STREAM SEDIMENT SAMPLING

J

'1.i MetalS'

. Previous stream sediment sampllng in the Savage Rlver area
involved the collection of -80 mesh material from stream
deposited silt banks. Unfortunately, although this method may
be suitable for the detection of base metals, it is not suitable
for the more erosion resistant minerals of tln, chrome, rare
earth and prec1ous metals. :

Therefore,'the programme was oriented towards collecting the
"heavy mineral portion of the sample (as a pan concentrate). In
addition, a sludge (or fines) sample was collected as a more
sophisticated (and reliable?) technique of obtaining a -80 mesh
sample. In addition to base metals, very fine grained heavy
minerals (particularly cassiterite, which is known to have a
very fine grained component) are more llkely to be detected in
thlS fractlon.

s L

An on -the spot assessment is made of the drainage to determine
the optimum sampling points (known as trapsites). Trapsites are
essentially energy drop situations and are of the utmost
importance in-the obtaining of a correct sample. A suitable
sample, in appearance, should contain all size ranges from clays
and silts to large boulders.

Trap51te Crlterla

In the determlnatlon of what constitutes a suitable trapsite,
the following criteria (in order of decreasing desirability) are

Y R T T B e R

appllcable'
I) Natural rock crevices in the drainage base,
* particularly where these oppose the water flow; E
II) . The downstream side of large boulders where eddy i
- currents can be set up; and ;
ITI) . Rocky creek beds, which essentlally are a smaller £

version of II.

If at all possible, these eriteria should be combined with;

i) The outwash side of a waterfall; §
ii) The outer edge of the downstream side of a curve in the :
creek.

|
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Sampling Technique

Once a suitable sample site was selected, the interstitial
gravel was collected with a bog shovel with some boulders being
moved by hand. The gravel was heaped in a 5 litre capacity
prospector's panning dish to approximately 10cm. It was then
worked with a little water to remcove stones down to about 3cm
diameter,; at the same time releasing the associated fines. This
thin mud was then decanted into a large plastic bag in order to

‘settle. Where the gravel sample ceased to produce copious muddy

water it was cleaned with an excess of water and panned down to
produce a rough heavy mineral concentrate which was collected
for laboratory examination. Normally two panning dishes
provided sufficient material for the fines sample. When the mud
was allowed to.stand it separated out into a sand layer, a
sludge layer, and a supernatent fluid of muddy water with a
distinct boundary with the sludge. This fluid was carefully
decanted, then the sludge layer was collected taking care to
reject the sand. ' : :

Both sludge and heavy mineral concentrates were carried out in
sealable plastic bags. At base the sludge was allowed to stand
again, then the dense sludge was transferred to a kraft paper.
bag and dried. Early experimentation showed that sludge samples
collected in this manner contained virtually only -80 mesh '
material so subsequent samples were not seived. The sample was

-then sent away for analysis.

Fifteen pannings per sample was initially deemed sufficient to
provide an adequate heavy mineral sample. This number of
pannings. was determined on the basis of laboratory requirements
for guantitative assessment of the sample if required.

Where only minor drainages or limited sample material zones were
selected for sampling, three pan samples were taken. However,
towards the end of the field season, it became apparent. that
three pan samples generally provide sufficient material for
identification and correlation with other samples.

Consequently, all subsequent samples were taken this way.

In the panning process, a Quantity of guartz was retained in the
pan concentrate. This is unavoidable as some of the heavy

" minerals have a specific gravity not greatly in excess of that

of guartz, and so, to prevent loss of these, some quartz (and

" light material) was retained,

This quartz is currently being removed by heavy media separation
{tetrabromoethane) and then the heavy mineral concentrate will
be re-examined, .and analysed if required. A brief field
examination is made on the spot and notes made if required (e.gq.
if gold is present, etc). -
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Diamonds

Diamond search depends on identification of indicator minerals
in heavy mineral (H.M.) suites. These indicators are typically
scarce, hence large volume samples are required. Trapsite
selection criteria are essentially the same as for routine heavy
mineral sampling save that some care has to be taken in aveoiding

very energetic sites in which the less dense heavy minerals will

be flushed ocut, e.g., diamond and chrome diopside. Also, the

" large volume requlred causes some otherwise good sites to be

av01ded.

In practice, sites in the lee of a large boulder some metres:
downstream from a cascade were usually selected. In a few cases
it was possible to find a deep pothole associated with a
cascade. In practically-all cases some specks of gold were
found in panning.the H.M, series samples taken in asscociation
with the diamond samples and this was considered an adequate
field test of trapsite suitability, though in general terms it
was felt at the time that ideal sites were not occurring. It
was rare to find a site which could be excavated down to
bedrock.

'Ehe"trapsite gravels were excavated by removal of associated
" boulders by hand and shovelling out the finer gravel which was

then passed through a sieve of 1/8" mesh (approx. 3mm) and the

-oversize portion was dumped. The sand passing the sieve was

collected in a panning dish, and transferred to a standard sized
bag for which a 20kg mark had been determined previously. This
sample was carried out. ' '

" After a trial batch of samples had been examined after

separating the heavy mineral fraction by heavy liquid only, it
was considered safe to reduce the remainder of the samples by
panning to a rough concentrate of 20-25% of the original before
separating the remainder by tetrabromoethane. :

The extent of grain'loss can be deduced by comparing the first
batch {(LsSD 7, 18, 26) with the remainder of the samples,

The diamond sampling program was conditioned by the historic
records of diamonds from the area originally termed Badger
Plains and the detection on the air photos of a cluster of large
and well defined vegetation anomalies in the licence area which
could conceivably be kimberlites. 'The programme was directed
towards testing these features as possible diamond sources.
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2. SOIL SAMPLING

Bedrock mineralisation is generally reflected in residual scils, and
therefore soil sampling is.probably the quickest and easiest way to
locate this mineralisation. -Generally this technique is used as a
follow up to more regionally orientated exploration programmes.

In textbook circumstances the typical soil of humid temperate
climates is the podseol, which is characterised by layers termed A, B
and C which describe a leached zone (A), .an "enriched" zone (B) in
which iron and clay minerals accumulate, and (C), a zone in which
weathering occurs without significant enrichment of clay minerals
from higher up, and gradational into parent rock. The soils present
around Savage River are nearly always complicated by the presence of
‘a transported layer of gravel which overlies a truncated soil
profile, and itself shows evidence: of pedogenic differentiation. In
the following discussion the term "B" horizon is applied to the
gravel layer, and the term "C" horizon to material from below this -
layer (which on occasions may contain structureless clays that are
actually the B horizon of the lower soil). The usual practice
" adopted for sampling was to collect the first material containing
softened but recognisable bedrock textures, Hard chips of rock
associated with structureless clay are considered "B" horizon. In
general the "C" horizon samples are genuine C horizon material, but
"B" horizon is not true B horizon in the pedologists strict sense.

-fHand'augers were used for the soil sampling as the nature of the

terrain and vegetation necessitate the use of light, portable
equipment. ' :

In areas where the angular gravels do not exist, obtaining a "C"
horizon sample is generally not ‘'difficult, although depth may be an
occasional problem. However, in areas covered by the angular
gravels, real problems in terms of penetration can be encountered.

To overcome these problems, a 4" post hole auger was used for the
gravel penetration, followed by a 2" shell auger for the actual
sample collection. Occasionally, a crow bar was necessary to assist
in the gravel penetration.

In some areas "C" horizon samples were not possible because of
bedrock outcrops (rarely). In this circumstance, rock chip samples .
were taken. and the results 1ncorporated with the soil sample
programme. _ _

By the use of these methods, very few "C" horizon samples were
unobtainable. However, where this circumstance did arise "B"
-horizon, or interstitial fines from gravels, samples were taken from
the auger hole at its maxzmum depth
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3. GEOLOGY

Observations on geology were made in passing during the sampling
programme rather than as systematic traverses intended to serve as a
base for a mapping programme. Nevertheless, it would now be possible
to produce a photo interpretation map with the data available with
the aid of data loaned by N. Turner of the Mines Department.

Specific problems recelved greater attention, particularly the
Tertlary Gravels.

The geochemical sampling by soil auger proved 1nC1dentally to be a
useful tool in picking unit boundaries.

Work on the Tertiary rocks of the area is advanced encough for a final

description, but for the Precambrian further revisions are likely, so
an outline only is given below.

3.1 Precambrian

It is considered that the bulk of the area is occupied by a
simple eastward facing rock sequence which unconformahly
overlies the Rocky Cape Group and is truncated by the Meredith
Granite. In the upper exposed portions there are rocks
assignable to the Oonah Formation (N. Turner pers. comm.).

Rocky Cape Group outcrop occurs mainly to the west of the
exploration licence area although it is present in the north
west section. The basal unconformity is adequately established
at Mt Donaldson (N. Turner pers. comm.}. Rock fabrics give
abundant evidence of superimposed folding, but the aeromagnetic
trends, which are considered to be stratigraphically controlled,
indicate an orderly structure except where the trends converge
near Main Creek. In this area the trends are crossed by a major
NNE trending fault with right lateral displacement, and
re-emerge in the north of the exploration licence area where the
fault has been mapped previously. The fault can also be traced
south to the coast at Ahrberg Bay. '

Dips are normally steep and to the east. Most westward dips are
thought to be overturned.  Although thinbedded sandstone beds
considered to be turbidites with original graded bedding are
common, the grain size is mostly too uniform to allow facing to
be determined from them.

The sequence can be_diVidéd into five units, with further
- subdivisions possible.

1. A unit of slaty mudstone and gquartzwacke turbidite with
conglomerate and cross bedded sandstone at the base and top.

2. A unit consisting of dolomite, volcanics and dark grey
slate. The slate becomes predominant in the north at the
expense of dolomite.
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3. A unit of generally schistose turbidites with greenstones
interpreted as basic metavolcanics, possibly largely
pyroclastic. At the top is a member containing the
magnesite and magnetite ore. There is minor slaty mudstone
and carbonate, - :

4. A unit of generally schistose quartzwacke turbidites, grey
slate, and graphitic slate. Also with some green tuffs.
Vein guartz is abundant.

5. A unit of grey and red-brown mudstone (not exposed in E.L.
4/61).

Tertiary

The Tertiary rocks comprise sheet or channel filling gravel,
sand or clay generally in ridge top situations, basalt as flows
and possibly plugs, and are included in some, if not all, of the
"circular anomaly" features of the area, some at least of which
are sinkhole fillings of Tertiary sediments, although others
would be of igneous origin and not necessarily of Tertiary age.
The elevation of the Tertiary alluvial and erruptive rocks tends
to be lower in the south, and could reflect warping of the

area. However, a undeformed series of stepped erosion surfaces
seems adequate to explain the height distribution of the

‘Tertiary rocks.

The heavy mineral content of the gravels was examined to assess
{a) its potential as a placer deposit of tin, gold, etc and (b)
its contribution as a contaminant of heavy mineral suites from
creeks in the area generally. 1In the process an acceptable:
reconstruction of the Tertiary history of the area was arrived
at. :

Roeck units and commentaries for the Tertiary deposits are as
follows:

1. "Bullocks Head Gravel"

This unit is a polymictic cobble gravel confined in general to
channels and best developed in the town of Savage River but also

‘present at Brown Plains. It occurs at more than one level and

is overlain by basalt, thus its deposition ranges from pre
basalt into the period of basalt eruption.

Clast range up to boulders of 0.5m diameter, though mostly

‘clasts are in the cobble size range. The rock types represented

include quartzwacke sandstone, vein quartz, guartz tourmaline
rock, greisen, and rarely leached volcanics resembling dykes in
the town area. The associated sand is of granite wash aspect
and includes quartz, feldspar and tourmaline.
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The heavy minerals indentified in the field comprised:

tourmaline

monazite and/or topaz

garnet

nodular pyrite (not universal)

fine grained magnetite (not universal)

The proportions varied guite widely between different occurrence

"areas, and are attributed to an original drainage pattern

directed outwards from the Meredith Range in which each channel

collected sediments from a separate, small area.

2. Basalt

Basalt outcrops are rare south of the mine area. Basalt
overlies gravel in the mine area itself near "B" Dump. There
are accessible outcrops at 505035, and at 445902 on the Corinna
road. But the drainage pattern of the Whyte, Savage and
Donaldson Rivers is readily explained as an incised drainage
developed on a sloping basalt surface, since the rivers are
broadly parallel and the Whyte and Donaldson are fixed where the

flows would have abutted against high ground.

3. "Brown Plains Formation"

This unit is an oligomictic pebble gravel occurring as a sheet
deposit capping well preserved areas of plateau surface, and
rarely more than 4m thick. It is best developed at Brown Plains
along the Whyte River gauging station track. Beneath the gravel

-there are sometimes sand and clay beds which are probably part

of the same formation. Certain of the clays are well bedded and
rest directly on a planated bedrock surface and are presumably
lacustrine.

The gravel consists dominantly of subrounded clasts of vein
quartz up to 10cm with some guartz tourmaline rock and grelsen,
and very rarely some quartzwacke sandstone.

The gravel also exists at Badger Plain and in one or two spots
in the Savage River town area. At a gravel pit on Heazlewood

‘Cresent this gravel occurs on a surface substantially higher

than nearby outcrops of "Bullocks Head Gravel". It has not been
observed overlying basalt directly, but since it is intimately
related to erosion surfaces that apparently truncate the basalt,

~a post basalt age is probable.

The heavy mineral content was diverse and relatively constant,
It included the following (field identifications):

tourmaline

garnet

monazite and/or topaz

red cassiterite

magnetite

chromite and/or spinel

gold (minor)

Concentration of these minerals occurred in creeks draining the
gravel area.
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Discussion

The presence of chromite and cassiterite proved a useful
diagnostic tool but the problem of source is made more difficult
because the Whyte River lies between the Brown Plains area and
the serpentinite and granite margin areas considered the likely
sources for the chromite and cassiterite respectively.

The gravel deposit could be accounted for as a beach deposit

"from a lake on a coastal plain which would allow longshore

currents toc act on material from a variety of sources.

The limiting factor is the degree of rounding of the gravel
clasts which is compatible with wave action in sheltered water,
but not of existing rivers or seacoast gravel.

A possible mechanism which allows the prior drainage to be
re-established after the erosion surface episode is completed
starts with erosion of drainage followed by rise in sea level to
produce a ria coastline. Ria coasts tend to mature into barrier
beach-lagoon coasts with coastal processes tending to bevel away
the interfluve areas. The coast of New South Wales, for
example, shows a diverse collection of forms all presumably

~developed from a ria coast existing at the close of the

Flandrian transgression in which the floors of large lagoons,
such as Tuggerah Lake, presumably consist of filled deep wvalleys

"and shallow planated platforms with sediment veneer. If the sea

level returns to its former level or below it the original
drainage weould tend to be completely re-excavated while
sediments would be more probably preserved on the bevelled
interfluve areas.

Pipe Structure Oc¢currences

It is thought that infillings of subjacent collapse dolines
account for the presence of Brown Plains Formation style pebble
gravel in some paradoxical situations, in which direct
derivation from an erosion surface related gravel sheet does not
seem possible,

Examples include many tributaries of the Little Savage in which
no erosion surface remmants survive but suspected in situ pipe
filling gravel occurrences were found only at 483069 and by the
Savage River road at Alford's Creek 551051. The 'Alford's Creek
occurrence consists of "granite wash", coarse sand and granule

~gravel but contains chromite in its heavy manual assemblage. It

is well exposed in a road cutting.

Quaternary

1. Alluvium

Alluvium is present along the beds and margins of most
streams in the area. High terrace gravels are also common.
Deposits are not extensive.
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2. ‘Residual Gravel

Angular quartz gravel is common, up to 1.5 m thick in places
overlying the Brown Plains, and Bullocks Head gravels and
also any areas underlain by Precambrian rocks rich in quartz
veins. Parts of the gravel. are cemented. Where Brown
Plains gravel occurs, rounded pebbles may be found in the
residual gravel but normally such pebbles are broken, which
provides a usable criterion for distinguishing the gravels
" in the field. The gravel is a superficial deposit.

The heavy mineral content was related to the particular

source of the gravel. Garnet is common where it is residual

on Oonah Pormation.

Analysis

Samples were collected at 404 soil sample locations and 306
stream sample locations. 1In some instances more than one sample
was collected at a particular site.

All samples collected were pre-dried with the soil samnples being
sieved to -80 mesh prior to despatch and analysis to Analabs,
Burnie. The oversize fractions were retained at Savage River.

Twelve rock samples were also collected (84/00017 -~ 84/0012)
which were crushed, split and pulverised by Analabs prior to
analysis. -

Set out below is a table outlining the elements assayed for, the
analytical method used, and Analabs relevant Code number.

1 g e e

Elements _ ' ‘Analytical Technique ‘ Code

Cu,Pb,Zn, Ag,Ni,Co,Bi Preparation by perchloric acid
(5)(5)(5)(.5)(5)(5)(5)| digestion and analysis by atomic 101

absorption spectrophotometry
{5) denotes detection limit claimed
in parts per million.

Mo (2) X-ray Fluorescence Spectroscopy 102
As (1) Vapour hydride generation A.A.S. 114
Ba (stream sediments

(5) HM 5-180) ' Special acid digestion A.A.S. : 120
Ba (Soil and stream X-ray Fluorescence Spectroscopy 401
(10) sediments

HM 181-306)

Au (0.032) or (0.1) Aqua Regia Digestion. 301
W, Te, &b X-ray Fluorescence Spectroscopy 401
(10} (3) (3)

Sn (3) X-ray Fluorescence'Spectroscopy 402

e
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On one particular area of interest, the Waterfall Creek
Magnetic Anomaly, AMDEL Laboratory Services were
utilised {(see table below).

Elements Analytical Technique Code
Cu, 2n, Co, N Perchloric Acid digestion c1/cz
(2) (2} (5) (5} and A.A.S.

: (2) denotes detection limit claimed
Au (0.05) Agua regia digestion and A.A.S. c3/1
Ba, As,Pb, Bi,S5n,U :
{(10)(2)(2)(4)(4}(10) | X-ray Fluorescence B/3

In conjunction with the stream sediment programme, 297
heavy mineral concentrates were alse collected. At the
“time of writing, Analabs are conducting heavy mineral
separations on the samples (code 1610).

Special Analytical methods used include: -

- Mineral scan by X-ray diffraction, Code 1650

(Samples HM 35, 36, 65, 66, 68)-

- Qualitative examination of heavy mineral grain
concentrates, Code 1615
(HM 7) ’ '

3.5 Bowry Creek

Samples taken from this creek and its tributaries predictably

contain significant magnetite in the pan.

concentrates. In

addition, there is a small portion of the Brown Plains Formation
heavy mineral assemblage present. '
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STREAM SEDIMENT SAMPLING - DIAMONDS

Little Savage River

The area of interest in the Little Savage catchment is a wide
lowland area in which the intriguing air photo vegetation
anomalies are clustered. The wide low area in a relatively small
stream contrasts with the gorge of the Savage River, so rocks
that are weak with respect to erosion are present here (which

‘supported the idea of kimberlites). Once the valley was

examined, however, evidence turned up to suggest that it was
underlain by a dolomite formation, since there was outcrop of

‘dolcomite with a little slate for about a quarter of the river bed

examined. So another possibility had to be considered for the
vegetation anomalies, that of .-karst subsidence related features.
A cavity once developed can stope its way to the surface leaving
behind a breccia pipe or ring fault bounded area, and a
corresponding surface sinkhole can intercept gravels from any
sheet deposit and these can then drop down the pipe with further
subsidence, as' in a hopper. BSuch features are well displayed in
the McArthur District of the Northern Territory where there are
gravel fills related to the Mullaman Beds (Cretaceous) and
Bukalara Sandstone (Cambrian).

The valley is incised to a level well below the Brown Plains
formation and sub-basalt gravels, yet it was found that most of
the creeks contained abundant quartz pebble gravel similar in

‘aspect to Brown Plains material (samples LSD 5, 8 and 9 were

exceptions). Some creeks contained nothing else., It seems
probable that this gravel is coming from gravel pipe structures.
One possible example of gravel pipe outcrop was found in a
subcrop gravel occurrence at 481065. The Savage River cuts
through a possible breccia pipe at 479044 but the weak rock
inside the feature is reflected by non-outcrop except for a large
tilted block of dolomite. Outcrop in the river is nearly
continuous outside the feature. This feature is not a gravel
pipe and could be a kimberlite, but it unfortunately did not
contain a creek that could be sampled.

The area was therefore downgraded as a prospect because some, if
not neccessarily all, the air photo anomalies could be explained
away, and the hope of getting samples uncontaminated by Tertiary
gravel sources (which could have travelled from distant source
areas) had been exploded.

The samples processed do not show any of the readily diagnosed
kimberlite indicator minerals - no diamond, pyrope (kimberlitic

‘garnet) ilmenite or chrome diopside. Spinels (including

chromite), however, are common and work is in progress to
determine if kimberlitic types are present., Distinction of
spinels is by microprcobe analysis. It has been determined that
chrome splnel is present, but the diagnostic feature of complex
zoning is not present (H. Zeissink, pers. comm).
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Other grains recorded indicate (a) a granite area
component in derivation; almandine (a non-kimberlitic
garnet) topaz, tourmaline, cassiterite, rutile, zircon
and (b) a serpentinite source area; chromite, spinel,
gold? osmiridium. Gold and osmiridium were detected in
greater abundance in pan sampling, possibly because
grains of less than 40 mesh are readily visible.

Pyroxene is normally absent but is locally common and
occurs -in areas unlikely to be contaminated by basalt.
Given the nature of metamorphism and lithology of the
country rock (mostly carbonate and slate, some
greenschist grade metavolcanics) a local igneous
intrusive source is indicated in these catchments, eg,
ILSD 4, LSD 14 and possibly also LSD 2 and LSD 9. LSD 14
and LSD 9 come from features deemed the most likely to
be genuine intrusions, LSD 2 is from Reid's Harvey
Creek, the reputed source of diamonds and LSD 4 has
associated with it spinels of "type 2" {(see below).
Topaz is absent in LSD 14 and LSD 16 which drain the
same large anomaly area. Possibly the contaminating
gravels here are from the sub-basaltic source only.

In this area and context the relevant minerals of the
spinel group are chromite and spinel which cannot be
distinguished from each other except by chemical means.

- This tends to produce loose usage of terms "spinel" and

"chromite”™ for black grains that are actually mixtures
of both. ;

However, both in the field and in the petrologist's

" report two types of "spinel" could usually be

distinguished: Type 1 with very dark brown colour,
pitted surface and a degree of rounding of the crystals;
Type 2 with very dark brown to black colour, smooth
surface and relatively sharp crystal edges. The forms
probably reflect different source areas rather than
different mineral composition. Type 1 grains have not
been analysed but are thought to be basically chromites
derived from the Bald Hill Serpentinite {although spinel
may be present). A selection of Type 2 grains have been
shown to contain both chrome spinels and chromites.
Their sharp crystal edges suggest a local or at least
closer source than those of Type 1 grains which are
partially rounded.

- In conclusion, the area is so heavily contaminated by

material from distant sources that it would have taken a
record of chrome diopside or a cluster of diamonds to
have given a reasonable positive result. The "normal
positive” of an odd diamond or pyrope grain would have
to be considered ambiguous. It is perhaps fortunate
that we were spared that dilemma, vet failure to
replicate original diamond reports may mean the sampling
and examination procedures were inadequate.
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4.2.2 Savage Creek

The conditions here proved to be a repeat of the
situation in the Little Savage River. The stream bed
contained extensive outcropping pavements of dolomite
with one 4m bar of slate and sandstone. Some Tertiary
gravel contamination was expected since the creek heads
in the known Brown Plain Formation gravel area of Badger
‘Plain. - But the tributaries which it was hoped would be
free of this contamination carried the same abundant
guartz pebble gravel and essentially the same heavy
mineral suite. A local source of pyroxene is indicated
by sample LSD 24.

Waterfall Creek Magnetic Anomaly - See Plans 4.1 to 4.5

The target of interest in this area was a minor magnetic anomaly
aligned along the inferred major fault referred to above (see
section 3.,1.1), in an area where carbonates and/or volcanic rocks
were anticipated. A soil sampling programme was conducted over
the area and a supplementary stream sediment sample collected,
ie, H.M. 83. Being a self-contained area examined early in the
season; it was used as a de facto orientation exercise and its
results are described below,

Copper

Copper values were low and sporadic ranging from 12 through
to 510 ppm with the average value being 139 ppm. Only six (6)
anomalous values (>246 ppm) were obtained (anomalous values
being defined as the mean + 1-8.D.).

However, a broad zone of "elevated" copper coincident with
the trend of the anomaly is apparent (see plan "4.2")}.

Lead, Tin,-Tungstén, Bismuth and Gold

Lead, tin, tungsten and bismuth values were consistently
below the limit of detection, with the few isolated "high"
values being inside the prospective area. Gold values were
all below the limit of detection, ie, <0.05 ppm. One notable
exception being sample WA 00.100 45000, located in the centre
of the ancomaly, which returned a value of 0.20 ppm.

Zinc
Zinc values were also low with 15 anomalous values obtained
{>100 ppm). As in the case of copper, zinc values mimicked

the shape of the anomaly trend.

Cobalt Nickel Barium

Low, sporadic values were obtained for these elements with
all the anomalous values within the prospective area.
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Arsenic

Approximately 45% of arsenic values were 2 ppm or less.
However, the remaining values again exhibit a broad
"elevated" zone coincident with the anomaly trend. A
smaller, separate arsenic anomaly to the south of the main
zone was also noted {see plan 4.5).

It was not possible te achieve a satisfactory sample in nine
(9) locations due to the presence of underlying Tertiary
gravels in the N.E. corner of the grid.

Conclusion and Recommendation

The magnetic anomaly investigated showed a distinct change
from the prevailing background especially in copper, arsenic.
and to a lesser extent zinc, this mineralisation being
associated with a magnetite rich pod.

The anomaly was not conclusively "rounded off", and perhaps
with a suitable implément the gravels could be penetrated.
However, due to the small areal extent of the prospective
area (coupled with the low values) no further investigation-
is warranted.
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' PART 2

BRODERICK CREEK BLOCK

Pipeline Road Area

{Extract from "Report on Field Investigations within EL 4/61, West
Coast, Tasmania: Summer Field Season 1981-82. Part 1: Geochemical

Programme Northern EL 4/61.")

1. INTRODUCTION

The area of interest was determined hy a'magnetic anomaly trend
extending northwards from the Savage River magnetite., Although it

‘was suspected to be caused by low grade magnetite, there was saome

interest in the area for base metals. Two culminations on the

anomaly axis lie to the east of the pipeline road. (Ed: Subsequent

magnetometer surveys placed the axis 1 kilometre further east in this
area.)

2. LOCATION AND ACCESS

The area is centred 12 km NNW of Savage River and the anomaly peaks
‘are within 2 km of the Plpellne road

A series of cut llnes were constructed from start points on the
pipeline road itself, which functioned as a base line for the area.

3.  RELIEF AND DRAINAGE

For details see Part 1, Badger Plains Block.

4, VEGETATION

The main Vegetation cémmunities are the_beech'forest and stunted
Bauera forest types. For details see Part 1, Badger Plains Block.

5. GEQLOGY

STRATIGRAPHY

5.1 Quaternary - Introduction

Although something of a nuisance factor, an understanding of the
nature and extent of the Quaternary superficial deposits is important
in understanding and assessing relevance of a so0il sampling
programme, such as was undertaken in this field programme. Such
cover 1s general and can be assumed to be present wherever actual
rock outcrop is not present.
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5.1.1 Alluvium

Alluvial cover 1is usually present alongside any 'stretch of creek
or river which has attained an approximate base grade. Normally
only a single flat level is present and this is subject to
contemporary flooding. Traces of older and higher terraces were
found. The presence of rock bars indicates that deposits are.
only 4 metres or so thick. Valley alluvium along even the
largest river is normally less than 100 m wide but does reach

"500 m in places along the Little Donaldscon River.

5.1.2 Transported soil

Evidence for a near universal transported soil mantle was
discovered in the auger drilling, where the most common section
from near-surface comprised uniform clay followed by a pebble
layer which had to be penetrated before entry to material in
which relict bedrock textures might be found, occurred. The
stone layer is considered to mark the base of transported soil
material, with in situ weathered rock below it in most cases.
Apart from soil creep and K-cycle boundaries, the stone layer
may simply represent the base of the infilling of the holes left
when trees fall over. The transported soil layer appears to be
normally 0.5 to 1.5 m thick.

5.17.3 Mass movement deposits

Deposits suggestive of mass movement on a larger scale than soil
creep - landslips or mudflows for instance - were detected as

fossil gully fills exposed in the road-making work. Such

features may be common but cannot be readily detected from
surface or hand auger evidence.

5.1.4 Quartz gravel

‘A gravel with angular clasts up to 5 cm across and composed of
vein quartz and gquartz dominant rock types occurs on some of the
ridge and plateau relicts of the 400 m and 460 m plateau
surfaces and on the upper portions of the adjoining slopes. 1t
was not found over a basalt bedrock nor was it universal over a
greenschist bedrock although it was found in some areas where
the greenschist lacked abundant quartz veins. 1In Savage River
town the principal socurce is a Tertiary conglomerate.

It appears that the deposit consists largely of material derived
from a lag deposit originally developed when the plateau areas
were more extensive. The failure of the gravel to cover basalt
areas may be explained if these remained slightly higher in the
landscape under the weathering regime then in force, which
reguires a strong solutional component. The gravel may have

.been confined to channel areas and areas close to suitable

source material, hence the inconsistencies of its present

distribution.

Some elements of the original lag deposit may survive though it
is suspected that most of the deposit is a Quaternary cover
reworked from the old material.
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5.2 Tertiary - Introduction

The rocks in the area that are unequivocally of Tertiary age are the
basalt and the conglomerate which may occur below it. There is also
some regolith material (deeply weathered rock) below the basalt which
is probably also Tertiary. Erosion surfaces of the area are thought
to be post-basalt but still Tertiary in age.

5.2.1 Basalt

The basalt is fine grained and without obvious distinctive
varietal features in hand specimen. The area covered by hasalt
proved to be very extensive by comparison with the amount shown
on the Burnie 1:250,000 sheet. It is possible that two ages of
basalt are present in the area as the eastern basalt area has
its base at a substantially hlgher elevation than that of the
western basalt area.

5.2.2 Conglomerate

The better developments of the conglomerate occur outside the
ared, for example at Savage River town and at Brown Plains. In
these exposures the conglomerate is comprised of coarse cobbles
of grey and white guartzite, schist and vein gquarts in a poorly
consolidated sandstone matrix (sometimes silicified). Most
occurrences lack basalt cover. In the area, such conglomerate
as was found attributed to the Tertiary was float and resembled
"the Precambrian conglomerate, so it is possible that only
Precambrian conglomerate exists in the area. The occurrences at
475150 and in the Little Donaldson River are thought to be
Tertiary because they are upstream of Precambrian conglomerate
rock bars, eg, at 467122.

5.2.3 Sub-Basalt Regolith

Kaclinised rock in various pastel colours - pink, yellow or
white - occurs immediately below basalt along the pipeline road
(ex greenschist) and at the hairpin bend on the I.M.I. access
track {ex tillite).

5.3 Permian

The Permian sediments comprise tillite and ice-rafted pebbly
mudstones, bedded mudstone and minor sandstone. The boundaries of
the Permian are sharp and linear and as they do not correspond with
the dip and strike measurement taken in Broderick Creek they are
1nterpreted as faults.

The sequence is tillite-mudstone-tillite, with the lower tillite
formed in Broderick Creek and the mudstone and upper tillite exposed-
from 505129 to 513133 along the access track. :

For the Precambrian only the greenschist unit is present. . The
greenschist itself is the most common rock and a transition from
schist with metamorphic segregation into quartzo-feldspathic and
chlorite rich bands to a near massive rock with "relict phenocrysts"
can be traced in the Specimen Reef drillhole core. The original
volcanic appears to be an andesite. Other rocks found in the area
are magnetite-guartz rock and graphite schist.
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6. GEQCHEMISTRY - SOILS SAMPLING

‘The sampling of the northern and central pipeline road anomalies was

hampered by extensive basalt and quartz gravel cover. One

unexpected result was the presence of zinc values exceeding 200 ppm

in an area of basalt. 1In the area where Precambrian rock is sampled
there are no copper values significantly higher than 100 ppm or zinc
above 200 ppm.

(Extract from "Report on Field Investigations within EL 4/61, West
Coast, Tasmania: Summer Field Season 1982-83)

6.1 Pineapple Creek Anomaly

6.1.1 Introduction

East of the pipeline service road, in the drainage basin of
Pineapple Creek, a magnetic anomaly was selected for sampling.
Access was achleved by two cut lines, termed 16.7 and 16.4
regspectively. :

6.2.2 Results

Tertiary basalt was the dominant lithology along both cut
lines. However, on the eastern fringe of the anomaly _
Precambrian greenschist re-emerged, and this area was sampled.
However, in the vast majority of cases it was not possible to
achieve a satisfactory sample due to the presence of Tertiary
quartz gravels which blanketed the underlying greenschist.

As was to be'expected, the element concentration was low (<100
ppm in all cases except one isolated high Zn value of 215 ppm}.

6.1.3 Conclusion and Recommendation

Unless a satisfactory method of penetrating the overlying
gravels can be implemented, no further investigation is
warranted.

{Extract from "Report on Field Investigations within EL 4/61,
West Coast, Tasmania: Summer Field Season 1983-84")

Stream Sediment Survey - Pineapple Creek

Samples were taken both upstream and downstream of a basalt
capping to check the possibility of Tertiary gravels or
mineralisation in the bedrock beneath the basalt. (Pineapple
. Creek has exposed the base of the basalt.)

The pan concentrates were quite small from samples upstream
(east) whereas those near the pipeline road appear to contain
significant haematite (and magnet1te7)

‘Analysis of the flnes indicates little of significance and no

~further work is recommended.

7. RECOMMENDATIONS

No further work seems warranted in this area.
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ARMSTRONG CREEK BLOCK

{Edited extract from "Report on Field Investigations Within EL
4/61, West Coast, Tasmania: Summer Field Season 1981-82.
Part 1: Geochemical Programme Northern EL 4/61")

1.

1.1

STREAM SEDIMENT SAMPLING

Metals

Previous stream sediment sampling in the Savage River area
involved the cellection of -80 mesh material from stream
deposited silt banks. Unfortunately, although this method
may be suitable for the detection of base metals, it is not
suitable for the more erosion resistant minerals of tin,
chrome, rare earth and precious metals.

Therefore, the programme was oriented towards collecting
the heavy mineral portion of the sample {as a pan
concentrate). In addition, a sludge {or fines) sample was
collected as a more sophisticated {(and reliable?) technigue
of obtaining a -80 mesh sample. In addition to base
metals, very fine grained heavy minerals (particularly
cassiterite, which is known to have a very fine grained
component) are more likely to be detected in this fraction.

Method

An on the spot assessment is made of the drainage to
determine the optimum sampling points (known as
trapsites). Trapsites are essentially energy drop
situations and are of the utmost importance in the
obtaining of a correct sample. A suitable sample, in

.appearance, should contain all size ranges from clays and

silts to large boulders.

Trapsite Criteria

In the determination of what constitutes a suitable
trapsite, the following criteria (in order of decreasing
desirability) are applicable:

I) .- Natural rock crevices in the drainage base,
' - particularly where these oppose the water flow;

‘II) The: downstream side of large boulders where eddy

currents can be set up; and ‘
II1) " Rocky creek beds; which essentially are a smaller
version of II.

If at all possible, these criteria should be combined with:
1) The outwash side of a waterfall;

ii) The outer edge of the downstream side of a curve
in the creek.
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Sampling Technigue

Once a suitable sample site was selected, the interstitial.
gravel was collected with a bog shovel with some boulders being
moved by hand. The gravel was heaped in a 5 litre capacity
prospector's panning dish to approximately 10cm. It was then
worked with a little water to remove stones down to about 3cm
diameter, at the same time releasing the associated fines. This
thin mud was then decanted into a large plastic bag in order to
gettle. Where’the gravel sample ceased to produce copiocus muddy

- water it was cleaned with an excess of water and panned down to

produce a rough heavy mineral concentrate which was collected
for laboratory examination. Normally two panning dishes
provided sufficient material for the fines sample. When the mud
was allowed to stand it separated out into a sand layer, a
sludge layer, and a supernatent fluid of muddy water with a
distinct boundary with the sludge., This fluid was carefully
decanted, then the sludge layer was collected taking care to
reject the sand.

‘Both sludge énd heavy mineral concentrates were carried ocut in

sealable plastic bags. At base the sludge was allowed to stand
again, then the dense sludge was transferred to a kraft paper
bag and dried. Early experimentation showed that sludge samples
collected in this manner contained virtually only -80 mesh
material so subsequent samples were not seived. The sample was
then sent away for analysis.

Fifteen pannings per sample was initially deemed sufficient to
provide an adequate heavy mineral sample., This number of
pannings was determined on the basis of laboratory requlrements

- for quantitative assessment of the sample if required.

Where only minor drainages or limited sample material zones were
selected for sampling, three pan samples were taken. However,
towards the end of the field season, it became apparent that

‘three pan sample generally provide sufficient material for

identification and correlation with other samples.
Consequently, all subsequent samples were taken this way.

In the panning process, a quantity of quartz was retained in the
pan concentrate. This is unavoidable as some of the heavy
minerals have a specific gravity not greatly in excess of that
of quartz, and so, to prevent loss of these, some quartz (and
light material) was retained, : :

This quartz is currently being removed by heavy media separation
(tetrabromoethane) and then the heavy mineral concentrate will
be re-examined, and analysed if required. A brief field
examination is made on the spot and notes made if required (e.g.
if gold is present, etc).
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Elements Analytical Technigue Code
Cu,Pb,%n, Ag,Ni,Co,Bi Preparation by perchloric acid
(5)(5){5)(.5){5)(5)(5)] digestion and analysis by atomic 101

: absorption spectrophotometry '

(5) denotes detection limit claimed

in parts per million.
Mo (2) X-ray Fluorescence Spectroscopy 102
As {1) Vapour hydride generation A.A.S. 114
Ba (stream sediments

(5) HM 5-180) Special acid digestion A.A.S. 120
Ba (Soil and stream X-ray Fluorescence Spectroscopy 401
(10} sediments

"HM 181-306)
Au (0.032) or (0.1) Aqua Regia Digestion 301

W, Te, Sb 'X-ray Fluorescence Spectroscopy 401
(10) (3) (3} g -

"Sn (3) X-ray Fluorescence Spectroscopy 402
On one particular area of interest, the Waterfall Creek
Magnetic Anomaly, AMDEL Laboratory Services were
utilised {see tabBle below). '

Elements Analytical Technique Code
Cu, %n, Co, N Perchloric Acid digestioﬁ cr/c2
{2) (2} (5) (5) ‘and A.A.S.

(2) denotes detection limit claimed
Au (0.05) Aqua regia digestion and A.A.S. c3/1
Ba, As,Pb, Bi,Sn,U -
(10){2)(2){4)(4)(10) | X~ray Fluorescence B/3

In conjunction with the stream sediment programme, 297

heavy mineral concentrates were also collected.

At the

time of writing, Analabs are conducting heavy mineral

separat

Special

- Mineral scan by X-ray. diffraction, Code 1650

(s

- Qualitative examination of heavy mineral grain

ions on the samples (code 1610).

Analytical methods used include: -

amples HM .35, 36, 65, 66, 68)

concentrates, Code 1615

(HM 7

)
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Alford's Creek

At first it was thought that this area might contain an
osmiridium bearing deep lead but no osmiridium was found.
Heavy minerals found resembled those from Brown Plains, ie,
mature sediments with 1nputs including the granite and
serpentlnlte terrains. :

An interesting outcrop occurs 50 m'from‘the culvert where a

" cutting exposed nearly 10m in section of an arkosic sand

and fine gravel, almost certainly the "granite wash at Big
Creek" reported by Twelvetrees (19203) in which he also
found traces of tin ore {(not confirmed in our own work},
but both creek samples and the aranite wash outcrop were
anomalous in arsenic.

Sample Number - As ppm
H.M. 11 : 80
H.M. 12 25 (granite wash)

H.M. 17 70

The position of the gravel makes it impossible for it to be part

of a sheet deposit and if ‘it were a valley fill it would be

unlikely to be so fine grained (unless perhaps ponding had
occurred). An interesting possibility is that it is actually a

fill of a sinkhole collapse feature similar to those containing
fills of Cambrian or Cretaceous sands in McArthur group rocks in

the Borroloola region, Northern Territory.

The arsenic values may be significant but interpretation depends
on clarifying the origins of the sedimentary body. The base of
this is not exposed and it may require a detailed cross section
by power auger. Further, the relationship between this and the
upper end of Alford's Creek should be established. 1In addition,

‘a ‘single line soil -sampling traverse could be conducted to test

the possibility of a bedrock origin of the arsenic anomalism.
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PART 4

WHYTE RIVER BLOCK

(Edited extract from "Report on Field Investigations Within
Exploration Licence 4/61, West Coast, Tasmania: Summer Field
Season 1984-85")

1.

1.1

STREAM SEDIMENT SAMPLING

Metals

‘Previous stream sediment sampling in the Savage River area

involved the collection of -80 mesh material from stream
deposited silt banks. Unfortunately, although this method
may be suitable for the detection of base metals, it is not
suitable for the more erosion resistant minerals of tin,
chrome, rare earth and precious metals.

Therefore, the programme was oriented towards collecting
the heavy mineral portion of the sample (as a pan
concentrate).. In addition, a sludge {or fines) sample was
collected as a more sophisticated (and reliable?) technique
of obtaining a -80 mesh sample. In addition to base
metals, very fine grained heavy minerals (particularly
cassiterite, which is known to have a very fine grained
component) are more likely to be detected in this fraction.

Method

An on the -spot assessment is made of the drainage to
determine the optimum sampling points {(known as
trapsites). Trapsites are essentially energy drop
situations and are of the utmost. importance in the
obtaining of a correct sample. A suitable sample, in
appearance, should contain’ all ‘size ranges from clays and
silts- to large boulders. :

Trapsite Criteria

In the determination of what cohstitutes a suitable
trapsite, the following criteria (in order of decreasing
desirability) are applicable:

I). Natural rock crevices in the drainage base,
particularly where these oppose the water flow;

I1) - The downstream side of large boulders where eddy
currents can be set up; and

IIT) Rocky creek bedsg, whlch essentially are a smaller

version of II.
If at all possible, these criteria should be combined with:
i) The cutwash side of a waterfall;

ii) The outer edge of the downstream side of a curve
in the creek.
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Sampling Technigue

Once a suitable sample site was selected, the interstitial

. gravel was collected with a bog shovel with some boulders being

moved by hand. The gravel was heaped in a 5 litre capacity-
prospector's panning dish to approximately 10cm. It was then
worked with a little water to remove stones down to about 3cm
diameter, at the same time releasing the associated fines. This
thin mud was then decanted into a large plastic bag in order to
settle. Where the gravel sample ceased to produce copious muddy
water it was cleaned with an. excess of water and pahned down to
produce a rough heavy mineral concentrate which was collected
for laboratory examination, Normally two panning dishes
provided sufficient material for the fines sample. When the mud
was allowed to stand it separated out into a sand layer, a
sludge layer, and a supernatent fluid of muddy water with a
distinct boundary with the sludge. This fluid was carefully
decanted, then the sludge layer was collected taking care to
reject the sand. .

Both sludge and heavy mineral concentrates were carried out in
sealable plastic bags. At base the sludge was allowed to stand
again, then the dense sludge was transferred to a kraft paper
bag and dried. Early experimentation showed that sludge samples
collected in this manner contained virtually only -80 mesh
material so subsequent samples were not seived. The sample was
then sent away for analysis.

Fifteen pannings per sample was initially deemed sufficient to
provide an adequate heavy mineral sample. This number of
pannings was determined on the basis of laboratory regquirements
for guantitative assessment of the sample if required.

‘Where only minor drainages or limited sample material zones were

selected for sampling, three pan samples were taken. However,
towards the end of the field seascn, it became apparent that
three pan sample generally provide sufficient material for
identification and correlation with other samples.
Consequently, all subsequent samples were taken this way.

'In the panning process, a quantity of quartz was retained in the

pan concentrate. This is unavoidable as some of the heavy
minerals have a specific gravity not greatly in excess of that
of quartz, and so, to prevent loss of these, some quartz (and
light material) was retained. :

This quartz is currently being removed by heavy media separation
{(tetrabromoethane) and then the heavy mineral concentrate will
be re-examined, and analysed if required. A brief field
examination is made on the spot and notes made if requlred {(e.qg.

if gold is present etc).



46, 233047

‘Elements Analytical Technique Code

Cu,Pb,%Zn, Ag,Ni,Co,Bi Preparation by perchloric acid
{(5){(5){5)(.5)(5)(5)(5)] digestion and analysis by atomic 101
: : absorption spectrophotometry

(5) denotes detection limit claimed
in parts per million.

Mo (2) waay Fluorescence Specfroscopy _ 102
As (1)_ | | Vépour hydride generation A.A.S. | 114
Ba (stream sediments : ' | |

{(5) HM 5-180) ‘Special acid digestion A.A.S. 120
Ba (S0il and stream - X—rayrFluorescénce Spectfoscopy 40;

{(10) sediments
HM 181-306)

au (0.032) or (0.1) Aqua Regia Digestion 301
W} .Te, Sb ' X-ray Fluorescence Spectroscopy _ 401
(10) (3) (3) ' _ : ,

- sn (3) : X-ray Fluorescence Spectroscopy 402

On one particular-area of intérest, the Waterfall Creek
Magnetic Anomaly, AMDEL Laboratory Services were
utilised (see table below)-

Elements Analytical Technique Code
Cu, 2n, Co, N Perchloric Acid diéestion : ' c1/c2
{(2) (2) (5) (5) and A.A.S. ‘ :

(2) denotes detection limit claimed
au (0.05) Agqua regia digestion and A.A.S. c3/1

Ba, As,Pb, Bi,Sn,U
(10)(2)(2)Y(4)(4}(10){ X-ray Fluorescence B/3

In conjunction with the stream sediment programme, 297
heavy mineral concentrates were also collected. At the
time of writing, Analabs are conducting heavy mineral
separations on the samples (code 1610).

Special Analytical methods used include: -

- Mineral scan by X?ray diffraction, Code 1650
(Samples HM 35, 36, 65, 66, 68)

- Qualitative examination of heavy mineral grain
concentrates, Code 1615
{HM 7) '
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Meredith Magnetite Anomaly

This magnetic anomaly was originally considered as a possible
tin area (earlier referred to as Tin Anomaly Area D).

One. of the pan concentrates. from this area contained

- significant pyrite (and minor pyrrhotite). However,. the other

samples contained mainly. garnet and tourmaline (although one or
two grey cassiterite crystals were noted).

Results of the analysis of the fines samples indicate ldw order
anomalism for tin but very little else (EM 33 - 5n 6ppm, HM 35
- Sn 7ppm, HM 36 - Sn 9ppm). As yet, the pan concentrates have

not been analysed and this should assist in evaluating the
potential of this area.

Nevertheless, the results so far have not been encouraging and
if the results of the heavy mineral analysis fail to reveal
anything, then no further action would be recommended.

Whyte River Tributaries

Theré_is a one point arsenic anomaly (HM 118 - 32ppm) in a

tributary draining into the Whyte River below its junction with

the Heazlewocod River.

' Several other tributaries in this area were sampled as a follow

up to this point, including two samples further up the same
creek. Unfortunately, this anomaly was not confirmed in this
follow up and so is best regarded as a point anomaly. No

" further work is necesgssary at this stage.
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48.

PART 5

-LUCY CREEK BLGCK

(Extract . from "Report on Field Investigations within EL 4/61,
West Coast, Tasmania: Summer Field Season 1981-82)

" STREAM SEDIMENT SAMPLING

Metals

Previous stream sediment sampling in the Savage River area

-involved the collection of -80 mesh material from stream

deposited silt banks. Unfortunately, although this method
may be suitable for the detection of base metals, it is
not suitable for the more erosion resistant minerals of
tin, chrome, rare earth and precious metals.

Therefore, the programme was oriented towards collecting
the heavy mineral portion of the sample (as a pan
concentrate). 1In addition, a sludge (or fines) sample was

.collected as a more sophisticated (and reliable?)

technique of obtaining a -80 mesh sample. In addition to

-base metals, very fine grained heavy minerals
" (particularly cassiterite, which is known to have a very

fine grained component) are more likely to be detected in
this fraction.

‘ Method

An on the spot assessment is made of the drainage to
determine the optimum sampling points (known as

‘trapsites). - Trapsites are essentially energy drop
" situations and are of the utmost importance in the

obtaining of a correct sample. A suitable sample, in
appearance, should contain all size ranges from clays and
silts to large boulders.

Trap51te Criteria’

in the determination of what constitutes a suitable
trapsite, the following criteria {in order of decrea31ng
de51rab111ty) are appllcable.

I) Natural rock crev1ces in the dralnage base,

_ particularly where these oppose the water flow;

IT) The downstream side of large boulders where eddy
. currents can be set up; and

I11) Rocky creek beds, which essentially are a smaller

version of II.

If at all possible, these criteria should be combined
with:

i) The outwash side of a waterfall;
ii) The outer edge 0f the downstream side of a curve
in the creek.
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Sampling Technique

Once a suitable sample site was selected, the interstitial
gravel was collected with a bog shovel with some boulders
being moved by hand. The gravel was heaped in a 5 litre
capacity prospector's panning dish to approximately 10cm.
It was then worked with a little water to remove stones
down to about 3cm diameter, at the same time releasing the

associated fines. This thin mud was then decanted into a

large plastic bag in order to settle. Where the gravel

sample ceased to produce copious muddy water it was

cleaned with an excess of water and panned down to produce
a rough heavy mineral concentrate which was collected for
laboratory examination. WNormally two panning dishes

~provided sufficient material for the fines sample. When

the mud was allowed to stand it separated out into a sand
layer, a sludge layer, and a supernatent fluid of muddy
water with a distinct boundary with the sludge. This
fluid was carefully decanted, then the sludge layer was
collected taking care to reject the sand.

Both sludge and heavy mineral concentrates were carried
out in sealable plastic bags. At base the sludge was
allowed to stand again, then the dense sludge was
transferred to a kraft paper bag and dried. Early
experimentation showed that sludge samples colliected in
this manner contained virtually only -80 mesh material so
subsequent samples were not seived. The sample was then
sent away for analysis.

Fifteen pannings per sample was initially deemed :
sufficient to provide an ddequate heavy mineral sample.
This number of pannings was determined on the basis of
laboratory requirements for guantitative assessment of the

~sample if required.

Where only minor drainages or limited sample material
zones were Selected for sampling, three pan samples were
taken. However, towards the end of the field season, it
became apparent that three pan sample generally provide
sufficient material for identification and correlation
with other samples. Consequently, all subsequent samples
were taken this way.

In the panning process, a quantity of quartz was retained
in the pan concentrate. This is unavoidable as some of
the heavy minerals have a specific gravity not greatly in
excess of that of guartz, and so, to prevent loss of
these, some quartz (and light material) was retained.

This quartz is currently being removed by heavy media
separation (tetrabromoethane) and then the heavy mineral
concentrate will be re-examined, and analysed if '
required. A brief field examination is made on the spot
and notes made if required {e.g. if gold is present, etc}.
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mineral concentrates were also collected.

Elements Analytical Technique Code
Cu,Pb,2n, Ag,Ni,Co,Bi Preparation bylperchloric acid
(5)(5)(5)( 5)(5)(5}(5) digestion and analysis by atomic 101
absorption spectrophotometry
(5} denotes detection limit claimed
in parts per million.
Mo (2) X- ray Fluorescence Spectroscopy - 102
As (1) ‘Vapour hydride generatlon A.A.S. 114
Ba {stream sediments _

{5) HM 5-180) Special acid digestion A.A.S. 120
Ba (S50il and stream X-ray Fluorescence Spectroscopy 401
{10} sediments ' :

- HM 181-306)
1au (0.032) or (0.1) Aqua Regia Digestion 301
W, Te, Sb X-ray Fluorescence Spectroscopy 401
o 101ar 33 (3) : '
Sﬁ (3) X-ray Fluorescence Spectroscopy 402
On one particular area of interest, the Waterfall Creek
Magnetic Anomaly, AMDEL Laboratory Services were utilised
(see table below).

Elements Analytical Technique Code
lcu, zn, co, N Perchloric Acid digestion c1/c2
(2) (2) (5) (5) and A.A.S.

(2) denotes detection limit claimed
Au (0.05) Aqua regia digestion and A.A.S. C3/1
Ba, As,Pb, Bi,Sn,U
(10)¢2)(2)(4)(4)(10) | X-ray Fluorescence B/3
In conjunction with the sftream sediment programme, 297 heavy

At the time of

writing, Analabs are conducting heavy mineral separations on

the samples

Special Anal

{code 18710).

ytical methods used include: -

- Mineral scan by X-ray diffraction, Code 1650
(Samples HM 35, 36, 65, 66, 68) :

- Qualitative examination of heavy mlneral grain
concentrates, Code 1615 :

(EM 7)
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Owen Meredith and Paradise Rivers

This area was sampled by largely helicopterfborne parties.
Apart from the areas which are obviously enriched in

‘magnetite, the pan concentrates contain very little heavy

mineral.

Further, there is little of éignificance in the analyses of
the fines samples. There has been a substantial coverage of

‘this area, and any mineralisation of significance is unlikely

to have been missed.

No further work is recommended at this stage.
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APPENDIX 1.1

BADGER PLAINS BLOCK

Stream Sediment Sample Data - Heavy Mineral Series
Fines Analysis Results
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o Al.l.2
)
L%
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES
BADGER PLAINS BLOCK

Sample Creek/River Location Remarks
Number N E '

79 'I‘i'ibutary of Bowry Creek 97.02 | 46.62 Coarse creek bed

80  |Bowry Creek 97.05 | 46.73 | Rocky creek bed

83 Tributary of Savage River 00.42 | 45.40 " " "

84 " " " " 00.08 | 45.75 Coarse creek bed

a3 Tributary of Bowry Creek . 96.70 | 46.75 Gravelly creek bed
116* - |Tributary of McAuliffe Creek 11.71 | 49.02 Rocky creek bed
117*  |McAuliffe Creek | 11.60 | 48.93 " oo
119% |Tributary of Chinamans Creek 93.98 [ 46.98 | Gravelly creek bed

- [120* - |Donelly Creek 93.67 [ 46.78 | Rocky creek bed

128  |Tributary of Savage River 97.15 | 45.60 " oo
ISD12 .

194 *{Tributary of Lii;tle Savage River 07:18 {47.72 Rocky creek bed
1.SD13 _

195 * " — -" "o " 06.96 | 47.87 Gravelly creek bed
1Sh17 T

244 *|Tributary of Little Savage Creek 02.45 | 46.15 " " "
1SD18 |Savage Creek above junction . Rocky creek bed

245 *| of creek & 244 "02.35 146,05 {scme gold)
LSD19 |Tributary of Little Savage Creek 02.80 45,75 Gravelly creek bed
| 246 * S ‘ gold & silver mineral
LsDh20

247 * " " " " 02.75 | 45.65 Gravelly ck bed(gold)
|LSD21 | |

248 * |Savage Creek below junction 249 02.85 {45.60 Rocky creek bed
1SD22

249 * {Tributary of Little Savage Creek ‘03.00 |45.45 Gravelly creek bed
ISD23 . :

250 * L] 1] i " 03.00 45.20 " n "
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S
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAIL, SERIES
FINES ANALYSIS RESULTS
BADGER PLAiNS BLOCK
Sanple ELEMENT (PEM)
Number{ Cu | Pb Znisn NiiMolAg |As | Col|l Ba| Au | Bi | An Remarks
79 [ 50| 5] 65 x{ |40 4135[130] 18 Magnetite
80 | 70|15 [110| x| | 40| o.1| a]60| 70| 1s Magnetite/minor gold |
83 | 95|10 [130] x 75 1|45 200] 18 Magnetite
84 | 85|30 115] x 60 2|40 115 18 Magnetite
93 | 95{20 {155{ x 75 x [ 60160 IS magnetite
116 [ 90| x [140| x| {110 5155]125| x .025 | magnetite/haematite
117 {95 x [160} x| [135 5165|2251 x .006 |
19 | 60| x |185] x 50 2120 60| x .002 | very minor gold
1120 165- 10 [130| x| |60 3|50 | 45} x .015 | minor gold
128 |55 x [15]x| |5 4035 75| x .Q02 | magnetite, epidote
194 | 50115 [130| x| f150 465104 x |.004
195 55|15 | 801 x 60 6|25 | 762 x |.016
244 | 15110 |75 x | x| 25 x {10 37 x |.004 | Minor gold
245 35 '15 140 | x 65 4|30 {227 x |.003
1246 | 2515 | 95| |x] 45 | 1120 | 140 x |.003
247 | 45 |10 §155 |x 55 16 | 25 | 307 x |.004 | Gold, osmiridium
248 |20 5 |70 |x|x|60 2|35 |222 x [.006 | Gold
249 |20 {15 |45 |x 35 6 [20 {187 x :.ooz
250 | 1505 |65 |x 6 3 (30 {172 x {.007

e e
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Al.l.4
" _
iy
S ‘ _
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES
BADGER CREEK BIOCK (cont'd)
Sample Creek/River ' Location Remarks
Number — _ N E
LSD24 | .
251 * {Tributary of Little Savage River 02.70 45.10 Gravelly creek bed
Lsp2s | 3
252 * | Savage Creek : - 02.50" 45.00 Rocky creek bed
253 * |Tributary of Savage River .
(South of Battys Bend track) 95.30 45.60 Gravelly creek bed
260 * {Tributary of Savage River 94.80 46.95 Gravelly creek bed
{North of Battys Bend txrack) ' {same gold)
274 * |Bracken Creek (Headwaters) 94.30 | 46.45 Sand/gravel creek bed
282 * | Tributary of Bowry Creek | :
(Nth of Battys Bend Track) 95.40 46.35 Gravelly creek bed
283 * | - " " ] 95.45 46.40 "o T "
284 * neooo . | 95.20 | 46.55 " L

285 * | Tributary of Savage River .
- [ {Sth of Battys Bend track) 24.80 46.10 | " " "
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STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERTES
FINES ANALYSIS RESULTS
BADGER CREEK BLOCK (cont'd)
Sample ELEMENT (PPM) - _
Nurber | Ca | Bb | 2zn|Sn| W] Ni | Mo[Ag |As |Co| Ba |Au |Bi |Au Remarks
251 | 30| 5 |100] x| x| 90 240 | 145 X |.006
252 | 40|10 [130] x[12}130° 455|247 x {.010
253 |s50{ x| 65| x| x|30] 1|25 1123 x |.027 | Magnetite,epidote, |
' gold
260 | 65|10 [130| x| x| 90 x |50 | 390 x 1.010
274 {30 x | 45| x| x| 20 x {10 | 40 x |.003
282 | 65|10 180 | x| - 60 1|45 | 266 x |.005
283 |50 {15 [100 | x| -| 35 1.145 1163 x |.004
| 284 |20} 5 |80 x]|-140 1 130 |256 x |.005-
285 |10} 5 |25|x|-|20 1 (15| 79 x |.006

All readings in p.p.m. unless otherwise stated.

X

‘element not determined.

_element concentration is below limit of detection.
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BADGER PLAINS BLOCK

- 'WATERFALL CREEXK MAGNETIC ANOMALY SERIES

" (From Amdel Report 3380/84)
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- SOIL SAMPLE DATA 4
WATERFALL CREEK MACNETIC ANOMALY SERIES

BADGER PLAINS BLOCK

(From Amdel Report-— 3380/84)

Location Elements {ppm) Remarks
North | East Ca [Pb [ 2n [As [Co [on | W |[Bi [Ni [ Ba | Au
00.30 | 45350 |- 56 | <2 [110 |<2 | 46 |<4 _‘10 "4 |86 |740 [<.05
45325 | 250 | <2 | 76 | 3 4d a0 | a |76 |210 lc.0s
45300 16| <2 |6 | 2]16 [10]10 [<a |50 [es0 |<.05
45275 | 80" .<2'w 60 | 3|20 |<4a |10 |<a |46 (470 {<.05
45250 { 220 | <2 [120 [ 2| 70 | 4 1«10 | 4 {96 [120 |<.05
45225 | 150 | <2 | 38 [16 | 10 | 4 <10 <4 |40 [250 [<.05
45200 | 210 | 2170 (15 20 |<a |15 |<a {86 [230 |<.08
45175 | 340 | <2 | 86 |16 | 30 |<a |10 |<a f20 [130 |<.05
45150 | Quartz gravels
45125 No samples
45100 taken.
45075 L
45050 "
45025 o
00.10 | 44850 | 100 [ <2166 | 4126 | 4|15 {<4 | 86 | 45 |<.05
44875 | 60 | <2 |50 | 4|20 {6 |10 [<a | 70| 45 |<.05
44900 80 | <2 50 6 | 20 |<4 {10 |[<4 70 (990 |<.05
44925 | 310 | <2 | 96 | 5]190 | 8 [<10 | 4 [110 [170 |<.05
44050 | 38 | <2136 |10 |10 |8 |<t0 |<a | 20 |a30 |<.05
44975 | 56 | <2 {100 |28 | 10 |<4 |10 |4 | 66 |370 |<.05
45000 | 120 | 11 | 80 |13 [ 36 | 4 |20 .j<4 | 90 {980 [0.20
45025 | 150 | <2 100 | 4 | 56 114 |10 |<a [100 |s50 |<.05
45050 | 510 | <2 | 46 |38 |26 |4 <10 |4 | 60 |140 |<.05
45075 | 460 | <2 [130 | 6 | 70 |10 10 4 160 |190 {<.05
45100 | 200 | <2 {100 | <2 100 | 4 <10 | 4 100 | 75 |<.05
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S
| _ . .SOIL SAMPLE DATA
WATERFALL CREEK MAGNETIC ANOMALY SERIES (cont'd)
| BADGER PLAINS BLOCK
Location Elements (ppm) : Remarks
North . Bast Cu Pb /n | As Co Sn W | Bi Ni Ba Au '
00.10 45125 | 140 | 6 | 48 <2 |56 |<4 {15 [ <4 | 56 (350 |<.05
45150 "290 2|9 | als6 6 [c0|< | 80|18 [¢c.05
45175 76 | <2 |86 | 2|30 {<a |10 ]|<4 | 56760 |<.05
45200 110 | <2 | 60 3 ].20 8 {10 4 40 | 210 {<.05
5225 | 96 |12 )60 | 4|2 | 8|15 |<a | a0]230 |<.05
15250 | 140 | 2|66 | 2|20 | 4 10 | <4 | 56220 |<.05
45275 | 180 | «2 [120 [ <2 | 70 |<a [ 10 | <4 | 76 170 |<.05.
45300 | 66| 636 | 2| 6 |4 |15 | <4 | 40]450 |<.05
45350 120 <2] 70 J<2 |36 | alcqo] <t | 56300 |<.05
45400 66| 2| 96 | <2 | 46 {<a |15 | <4 | 66470 |<.05
45450 26 | 8 60| 21000 <4 |10 | <4 |50370 |<.05
45500 | 110 | 5 6 | <2 | 36 16 10 | <4 36 | 340 |<.05
45550 | 120 | 15| 96 | 2| 26 |<a |<10 | <a | 66 350 [<.05
45600 | 110 { 3| 22 | <2 |10 | 4 {10 | <4 | 36|260 {<.05
45650 a8 | <21 40 |-<2 126 | 4|10 | 4 |100]190 |<.05
99.90 | 44800 | 100 | <2 {100 | 5| 30 | 6110 | <4 | 96630 |<.05
| 42825 | 110 2| 86 | 22|30 |<4 [<10 | <4 [140 410 |<.05
44850 86 | <2 | 80 |11 {110 | 4 {<10 | 4 {140 450 |<.05
44875 | 190 | <2 |110 | <2 | 76 | 8 |<10 | <4 |240 120 |<.05
44900 | 210 | <2 60 | <2140 | 6 | 15| <4 | 76| 55 |<.05
44925 | 200 | <2 |10 | <2 | 20 | <4 <10 | <4 | 76| 60 [<.05
24050 | 220 | <2 (130 |2 |56 | 6|10 |<a | 9] 80 |<.05
44975 | 86 | <2 | 16 | 2 (340 | 4 |15 | <a | 40140 |<.05
45000 86 |21 48 | 6| 36 |<4 [<10 | <4 [100]|280 |<.05
45025 | 140 | <2 | 70 |27 116 |6 10| 4 |110|52 |c.05
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SOIL SAMPLE DATA
WATERFALL CREEK MAGNETIC ANOMALY SERIES
BADGER PLATNS BLOCK

Tocation _ Elements (ppm Remarks
North East Cu _Pb Zn | As | Co | Sn W !l Bi Ni ) Ba | Au

99.90 45050 | 180 | <2 [130 | 28 | 50 6 | 10| <4 |110 | 160 |<.05

45075 | 120| <2 {100 | 4| 76 { <4 | 10| <4 | 86140 |<.05
45100 20| <2 | 34| 3{10}| 6 | 10| 4 | 30270 {<.05

199.925 {45000 | 140 | <2 | 46 | 9| 36 | <4 | <10 | <4 | 46 | 450 {<.05

99,950 | 490 | <2148 | 7{ 10] 4 | <10 | <4 | 66 |250 [<.05

99.975 | 90 | <2 | 46 | <27| 60 | <4 <10 | <4 [100 | 85 [<.05

00.000 250 | 2| 76| <2| 80 | <4 | 10] <4 | 66440 {<.05

00.025 170 | <2 {130 { <2 { 96 | 6 | 10 { <4 {130 {110 {<.05

00.050 | 9 | <2 | 76 [ 11| 30 { <4 | 10| <4 | 96 |240 [<.05

00.075 86| 13 ( 80 [ 11| 30 | <4 <10 | <4 {110 [740 |<.05

00.100 120 L 11 {80 |13 ] 36| 4 {<20] <4 | 90980 [0.20 | ancmalous Au

I . 1 - a0 sample

00.125 c ) 120 | <2100 | 16 967} 4 <10 | <4 130|780 |<.05

00.150 | 140 8 (100 {1036 | 8 |<10| <4 |86 {890 |<.05

00.175 | ~ | 46 | <2 |80 {2210 | 8 [<10| <4 | 70 |610 [<.05

00.200 ' 34 | <2 | 46 |'<2 | 30 | 4 [<10 | <4 | 70 |600 |{<.05 | rock chip
: ‘ _ ' : Fo _ : : sample
00.225 12 [ <2 | 42 1 <2 | 26 | <4 | <10 | <4 90 1600 |<.05

00.250 o Quartz gravel:
00.275 ' No sample
00.300 : : taken.
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 APPENDIX 1.3

BADGER PLAINS BLOCK

STREAM SEDIMENT SAMPLE DATA - DIAMOND SERIES

Analytical Report Number

Diamond Laboratory Services Pty. Ltd. Reports:
" Laboratory Reference No. - AA 15650 - 19 April 1984
- Laboratory Reference No. - AA 15697 - 28 June 1984
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DIAMOND GRADING LABORATORIES

DUPLICATE

233064 aL3.2

S -
Diamond Labora.ory Services by iid

HEAVY MINERAL DIVISION
Australian Representative for: o

i1y ird Floor
i 89 York Street
4 . ‘ Sydney, N.S.W. 2000

Telephone (02) 290 1022

HEAVY MINERAL CONCENTRATE ANALYSIS

CLIENT:

EXAMINATION'FOR KIMBERLiTIC MINERAL INDICATOR GRAINS

CONSIGNMENT (Lab. Ref. No.):

SAMPLE NUMBER {Client's Ref.}:
TOTAL NUMBER OF SAMPLES:

DATE SAMPLES RECEIVED:

DATE SAMPLES COMPLETED:

Etched
Lightly abraded
" Abraded

Key to symbols used. in the report: -

AA 15650

INDUSTRIAL AND MINING INVESTIGATIONS P/L.
LsD 7, LsD 18, LSD 26.

THREE

4..4.84

12.4.84

The above consignment has been sorted and checked and the results
tabulated on the accompanying sheets.

Remnant of orxiginal surface

Remnant of kelyphitic suxfacé

Diamonds
Non-kimberlitic

Angular

19.4.84

atory Supervisor Date

RS AT EFROIRLAFTLO A TLAL A DAAVTALIT DL ST TR A DLW
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S . AL.3.3
DUPLICATE - _

RESULTS AND DISCUSSION

Samples LSD 7, 18, 26

Each of the samples was found to be abundant in black grains whose

appearance suggests chromite and therefore warrant further investigation.

A representative number of these grains have been sent for further
investigation by electron microprobe analysis to determine their

composition,

In addition to these gfains the samples contained gréins of non-kimberlitic

garnets, topaz, tourmaline, zircon, cassiterite, pyroxene and gold.

Silvery grey metallic grains were also noticed in samples LSD 18 and

LSD 26 which are thought to be an alloy of the platinum group of metals.
The results are'tabled on the following page.

Representative grains of the minerals listed are available for inspection

if reguired.

CONCENTRATION OF RAW SAMPLES

The concentrate from each of these samples was small in relation to the

si»e of the raw samples.

Therefore, a substantxal saving of transport and establishment of
concentrate costs could be made if the samples are washed and partlally

concentrated before shipping to Sydney.

However, because of the size of the concentrate, especially in the -lmm.
size fraction, extreme care should be exercised in the initial

concentrating steps to avoid loss of these important grains.

Only partial concentration is therefore recommended with a cut-off point

which allows plenty of margin for error.

19.4.84.
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Three samples numbered LSD 7, LSD. 18 and LSD 26 were received for

inspection.

The precessing and visual inspection of all samples was carried out at

the Sydney premises of Diamond Laboratory Services Pty. Ltd.

Each of the samples was screened and processed using all steps

required to produce a heavy mineral concentrate for cbservation.

As none of the samples had not undergone any preparation, the steps
required after the initial weight was recorded inveolved washing and
screening and heavy media separation using bromoform as the flotation
.medium. .The heavy mineral fraétion of each sample was sieved into the

following fractions:

+16 mesh

: coarse fraction
+25 mesh : medium fraction
+44 mesh : fine fraction
-44 mesh : - extra fine fraction

No further work was performed on the light float which was discarded, nor

was the extra fine fraction inspected at this stage.

Visual inspection of thé concentrates was-carried out by qualified sorters
using stereomicroscopes. Each sample was examined grain by grain for

traces of kimberlitic indicator minerals.

Grains considered to have morphological characteristics consistent with
kimberlitic indicator minerals were isolated and sent for further

confirmatory analysis.

Other grains of interest recognised by our sorters are ligted in the
‘Other Grains' column and may include the following: moissanite, fluorite,
pyroxene, clivine, zircon, tburmaline, kyanite, corundum, rutile, haematite,

cassiterite, mica, pyrites, gold, bronzite, etc.

Representéﬁive samples of all grains listed in the following pages as

preéentrin these samples are available for further inspection if needed,

i9.4.84.
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METHOL  OF EXAMINATION

Three samples numbered LSD 7, LSD 18 and LSD 26 were received for
inspection,

The processing aud visual inspection of all samples was carried out at

the Sydney premises of Piamond Laboratory Services Pty. Ltd.

Fach of the samples was screened and processed using.all steps

required to produce a heavy mineral concentrate for observation.

As ﬁone of the samples had not undergone‘any preparation, the steps
required after the initial weight was recordéd involved washing and
screening and heavy media separation using bromoform as the flotation
medium. The heavy mineral fraction of each sample was sieved into the

following fractions:

+16 mesh :  coarse fraction
-+25 mesh : medium fraction
+44 mesh : fine fraction .

-44 mesh : extra fine fraction

No further work was performed on the light float which was discarded, nor

.was the extra fine fraction inspected at this stage,

visual inspection of the concentrates was, carried out by gualified sorters
using stereomicrdscopes. Each sample was examined grain by gréin for

traces of kimberlitic indicator minerals,

Grains considered to have morphological characteristics consistent with
kimberlitic indicator minerals were isolated and sent for further

confirmatbry'analysis.

Other grains of interest recognised by our sorters are listed in the
'Other Grains' column and'may include the following: moissanite, fluorite,
pyroxene, olivine, zircon, tourmaline, kyanite, corundum, rutile, haematite,

cassiterite, mica, pyrites, gold, bronzite, etc.

Representative samples of all grains listed in the following pages as

present in these samples are available for further inspection if needed.

19.4.84.
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VARTATION T IHE COMPOSTITION OF CHROMITE PROM A
NUMBER OF GEQLOGICAL ENVIRONMENTS. E
Chromite {(or chrome spine!) is a common accessory mineral found in all ‘ﬁ

of the various xocKk types associated with:~-
1. The ophiolite suite (ocean-flwor rocks), including

{(a) Alpine - type(Metamorphic) peridotites and

(b) Cumulate (igneous) perdotites.

2. Continental layered mafic -~ ultramafic intrusions.

B
F¥

i ey,

Wby wieel

In some cases the chromite becomes concentrated to form tabular, lens-

3

3

shaped or irregular masses to form economic concentrations, Chromite 5
deposits associated with ophiolitic rocks are known by the general fa
‘ ' : : i
term podiform chromites. Those associated with the large continental £
layered intrusions are known as stratiform chromites. o é&
. ' iﬁ
3. Chromite is also a very minor accessory in kimberlites where — §F

it occurs in several different ways. _ i

Chromite variation in Podiform and Stratiform types. ' -

The published literature does not differentiate between chromite
found as an accessory mineral.iﬁ the various rock types of the
-ophiolite.suite and the continental layered complexes, and the chromite
found as a major'constiﬁuent in podiform and stratiform deposits.
Information which can be found refers entirely to the economic

occﬁrrences of the mineral. There is no reason however, why it should
not-also apply withid the main body of the rocks themselves.
“The composition of chromite from podiform deposits is very variable
because of the complicated crystallization and deformational history
of most ophiolitic rocks. |

In stfatiform deposits on the other hand, the chemical variation is
a direct reflection of the degree of fractionation of the mineral
from its parent.-

The Fe content of podiform chromites remains fairly constant
(10~16% Fe0) while in stratiform chromites Fe and Cr. show a
reciprocal arranéement with Fe increasing with the degree of fractionation
while Cr decreases.: _ ' f

Chromites from podiform deposits are typicglly more magnesian than
those from stratiform deposits, ‘In podiform chromites the Fe2® Mg.
is usually £ 1 and is almost constant for and individual deposit, while
in the stratiform chromites,-Fe2+:Mg = 0,5 ~ 2.5 and may vary

considerably in individual deposits.
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The diagram below 1llustrates Lhis point,
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Fig. . Atomic ratio of Fe® va Mg for chromites from stratiform and podiform

deposits. ¥t caleulatd from total Fe by assuming spinel stoichivmetry.
Aralvaes by clectron mecruprobo.

—r—-

It 15 the reciprocal relation of Cr and Al which characterizes

podiform chromites. They tend to be bimodal, concentrating into

“high Al and / or high Cr'groups. The reason for this bimodality

is not clear but may be pressure related. Nearly all high Cr and high

Al chromites come from podiform deposits.

The figure below illustrates the atomic proportions of Cr, Al and Fe

for chromites from podiform and stratiform intrusions.

Chromite ]

e " - M 2 M

AL ]

Fig. 51 Atomic proportions of Cr, Al and 1e f Comaes Trom stadilor

mirusions {solid circles) and podiform depasus fopei cireles). bg' ' caleulated

from total I'e by asswming spinel.stowchometsy wond shown as B2 op dhagram.
Analyses by electron probe. (AR Dickey. 1975)

A distinction between chromites from stratiform and podiform deposits
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can also be madé' on the basis of 'I‘102 concentrations. Podiform c.hroniites
usually contain £ 0.3% TiOp while in stratiform deposits it may range from

0.5 -> 2.
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1 L wownary

PODIFORM STRATIIORM

1"u"- :My < 1 0.5 - 2.5

R ) el Fuirly constant 10-16% Variable with differentiation,
as high as 28%.
Reciprocal with Cr.

Cr / Al Reciprocal wide Fairly uniform,
vdrlation.

Ti0, <24 0.5 - 2.5%

Chromite variation in Kimberlites

There are guite large variations in the chemistry of chrome spinels
found in kimberlites. This is because the mineral occurs in a variety
of ways. It is more properly referred to as "Chrome spinel” rather than
true chromrte.

Occurrences of chrome spinel are:

1l. As xenocrysts (single large crystals in rock)

2. Primary groundmass spinels.
" 3. Secondary spinels mantling (1) and (2).
: 4. Secondary spinels in garnet kelyphitic rims.
5. Second&ry spinels mantling picroilmenite.
G

As exsolved inclusions in picroilmenite.

The outstanding and character:ustic features of categories (1), (2)
and (4) are the presence and degree of extraordinary complex zoning

in the chrome spinel,

T& Xenocrystic chrome spinels and those mantling garnet kelyphites
{ categories (1) and (4)) compositionally match those chromites

i@: occurring in a wide range of perideotite inclusions in kimberlites

and cover the range of podiform and stratiform types from which they

Ewﬁ ”ﬁ cannot be distinguished except by the presence of zoning.

They were probably shed into the kimberlite during fragmentation
&{3 i%l of peridotite xenoliths.
Some primary groundmass chrome spinel, secondary mantling spinels
’}j and those exsolved from picroilmenite ( categories (2),(3) (5) and (6) )

tend te be much richer in T102 and Fe, especially Fe3+. They may

contain up to 5% TiOp, 10% Fe;04 and 25% FeAlO,. Their composition

is not unigue to kimberlites. However, the complex zoning wherc by

g 1 up to 5 distinct and contrasting primary chrome spinels may be found

rtogetner Detween Lhe LNNermost core and nubreimast mantla nf an
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individual grain is anigue.

Some spilnels which either mantle or exsolve from picroilmenite
may contain up to 16% TiO, and 28% Fe;03 and are unique to kimberlites.
These could not he considered to be “"chrome" spinels in the true sense,

however.
References:
DICKEY, J.S (1975) A hypothesis of origin for podiform chromite
deposits. Geochem. Cosmochim. Acta, 39 p. 1061 -1074
HAGGERTY, S.E. (1975} The chemistry and genesis of opague minerals in

kimberlite.
First Internat. Kimberlite Conference. p. 295 - 307,

PUAYER, T.P. (1970} . Chromite segregations as petrogenetic indicators,

Geol. Soc. S.Africa Spec. Publ. 1 p. 380 - 390. .
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Anasyses ol gralnn peopueds-

Grain

I'e /Mg
FeO
Cr;Al

Tio,

Fe /Mg
FeQ
Cr/Al
TiO,

Conclusions:

4 5
0.7 0.9
12, 14,
1:5 1:09
.1 B
10 ' 11
1.8 2.
19, 18.
4:1 13:1
.26 .18

Y. Not stratiform -~ because of TiQ, content and wide variation

in Cr:Al ratio..

2. Some features of podiform, except that Fe content is too

variable.

3. Cannot tell whether kimberlitic or not - no unique features.

B. FRANKLIN

B.Sc. (Hons,) (8yd.),

M.S%c., Ph.D.

Pl\-_j
2098 A1.3.16
6 7
2 1.5
18 18.5
12:1 16:1
.18 .18
12 13
1.5 1.6
18.5 16,
2:1 16:1
.13 11
(NSW), A.M. Aus, I.M.M.,

Lecturer in Applied Geology,
N.S.W. Institute of Technoloyy.
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Diamond Laboralory dervices by,

Australiun Representative for:
HEAVY MINERAL DIVISION

DIAMOND GRADING LABORATORIIES 0

. b i
Ao g Lrtadnd” Jrd Floor
it \ygf_r,‘-’ 89 York Street
{ i _ Sydney, N.S.W. 2000

Telephone (02) 290 1022

HEAVY MINERAL CONCENTRATE ANALYSIS

EXAMINATION FOR KIMGBERLITIC MINERAL INDICATOR GRAINS

CONSIGNMENT (Lab. Ref.No.) : AR 15697
CLIENT: | INDUSTRIAL AND MINING INVESTIGATIONS P/L
SAMPLE ‘NUMBER(Client's Ref.): BATCH 1
" Lsp 1,2,3,4,6,8,9,10,11,14,16,20,21, 24,
25,27.
TOTAL NUMBER OF SAMPLES: ' SIXTEEN
. DATE SAMPLES RECEIVED: - 11.5.84
DATE SAMPLES COMPLETED: . 20.6.84

The above consignmeﬁt_has been sorted and checked and

~the results tabulated on the accompanying sheets.

Key to symbols used in the report:

l.abr.

abr.
"R.O.S.

R.0.K.

Eﬁched

Lightly abraded -

Abraded

Remnhant of original surface

Remnant of kelyphitic surface

‘Diamond

Non ~ kimberlitic

Angular
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METTION O EXAMINATION

A total of 24 samples were received for inspection in two batches

of 16 samples and eight samples labelled as follows:

Batch 1 : 1LsD 1,2,3,4,6,8,9,10,11,14,16,20,21,24,25,27.
Batch 2 : LSD 5,12,13,15,17,19,22,23.

Samples Lsp 7,18,26 had been submitted earlier for inspection
in contract number AA 15650.

All of these samples had been partially concentrated by careful

.panning in the field to minimise initial transportation weights.

After initial weiqhts'of'sampleS'received were recorded,the final
steps of preparation involving washing and screening and héavY

media separation with bromoform were performed.

The hea&y mineral fraction was sieved into the following

size fractions:

+ 16 mesh : Coarse fraction
~+ 25 mesh : Médium:fraction
+ 44 mesh : Fine fraction

-~ 44 mesh : Extra fine fraction.

No further work was perfo;med‘on the light float which was discarded.

Samples in batch 2 were not processed at all until batch 1 results were

available. They are being held in storage until further notice.

Visual inspection .of the concentrates was carried out by yualified
sorters using stereomicroscopes. -Bach sample was examined grain by.

grain for traces of kimberlitic indicator minerals.

Grains considered to have morphological characteristics consistent with
kimberlitic indicator minerals were isolated and sent for further

confirmatory analysis.

A2
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I

Other grains of interest recognised by our sorters are listed in the
'Other Grains' column and may include the following: moissanite, fluorite,
pyroxene, olivine, zircon, tourmaline, kyanite, corundum, rutile,

haematite, cassiterite, mica, pyrites, gold, bronzite,etc.

Representative samples of all grains listed in the following pages as
present in these samples are available for further inspection if

needed.
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APPENDIX 1.4

BADGER PLAINS BLOCK

ANALYTICAL .DATA TABLE

From various Analabs Reports
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.. ANALYTICAL DATA
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1| 49 —daespl 1560 RS

12 | 43 L =30) zia t Fia D

12 | =49 -4G+S0E 18110 )= A5 i ?a

w4 | 95 eduetad 182 3 25 e - 7e

15 | R -diarEad e T i i 25 ‘ ‘

16 | =S —AREaH LTI 18 14 # el

17 | dE —d@esng 1040 ' A 26 5 BT

18 mehih (R 1SS R L oo il

0 |~ —drEig eSS R E A1

g1 | —4E —4DERE LGS 18 1% u £

22 - —4o+eEg eV DE % I = T

t"'k

A=l

a2

o
s
:.
0%
2t
+*
[
l‘(

I.

o

25 i w-.-,n'-‘-n-i--::'L-“i#' e Lied b 5 I 3

Ruuhs in ppm uniess otherwise specified

. . 19 Pl - I A 2 £ F S o e T 161 = ) o
' = element prasent; butcummmﬂon!oolowtommuro B e e o "
x = ‘slament conceniration is Inkm dqtcmlon limlt L AUTHORISED ~ f&- _
. — = sloment nof determiried ... _ i - ~ OFFICER 2



' ANALABS | 233098 Al.4.14

A divisteri of MocDonald Hamilton & Co. Pty. Lid,

ANALYTICAL DATA SRR

SAMPLE PREFIX _ REPORT NUMBER . REPORY DATE CLENT ORDER No. L PAGEL

ZRE. 1 @Y 1Bz

-39 —4o+5Ed 1590 =te S8

-39 —Gia+EaE 1SS s 6

—45 —duEEad 1700 1@ 1@ B =

ey ———"

B




| © 233099 araas
1S -
D
. . AdlrvlslonoancDotuHHamlhmlCo m Ld.
l ' sawus PREFIX .. - -;‘;,' aggqrr NUMBER” ,% aemar nmg ; cugmwmm N
]
225, 1 98 1994
hns . 'SAMPLE
Bl Na. i
.1 11.8 4397% F28 16 158
.2 11.@ 49623% R 5 175
l3 11.4 4905y &8 " 145
4 1112 4s9ny 1@ 5 e
' 5 [11.2 4597 55 5 =
6. |11.2 4502% 11% i 55
{'7 11.2 4965h = 5 12e
8 |1i.2 4567% B 5 56
9 1i1.2 491@b R 1 18
10 113,32 4207% 195 18 =15)
N o113 49@24% G 1% 535
Y2 111,32 a9usih 7 5 14
B 1.3 ga9ard ATn) el 1 4%
14
15
16
17
18
19 ‘
20
21
22
23
24
E
Resul .mppmunl»toihorwuospocﬁiad
T = elemont presant: but concentrotion tao low to measyre - d
X = glament concentrotion is helow detection limit AUTHORISED
l — =" glement not doi-rmlned OFFICER 7 :

N




233100

ANALABS

A division of MacDonald Hamilton & Co. Py, Lid.

ANALYTICAL DATA

_ REPORT NUMBER - REPORY DATE

2l.4.16

SAMPLE PREFEX

1a.4. 52

CLIENT ORDER No, _ ... PAGE.. .., -

.. OF -
= 1.1

TUBE

7,

No. | . No.., . . e 5 ENFANE G CRE) IPTABIOPNN X
i +

. 3 ey ] - N ~

L Ti.1 477 A = = e
oy

+

R Ny s

=

11,1 4@ o o5 15
41 1.1 gzl a5 115 L,

IEpe: 1

A

11.
6 11,1 431 g5 < 5

11,

P11 «zias £ 155 15
8 Loga] Hia 0 115 15

EE S

10

111,

11,

N

11,1 aszds LEs e o
12 0 41 asmeg i 1 8% o

TR e

13

‘14

15

16

O L R 334 ¥
LA A R e e (o et

19

20

P11 A 4l 1%
2y IR T TP o 10 A i
2 i aesTaE s i

23

24

i

25

Lis

1

Results in

o=

nn#

ppm unless otherwise spacified

_.Iaman‘! prasant; but cqncontroﬁon toe low to measure
alemant concentration is below detection limit

slement not datermined

AUTHORISED
OFFICER




SAMPLE PREFIX

ANALABS

A division of MchonuH Homilton & Co. Pry. liﬁ.

ANALYTICAL DATA

REPORT DATE.

2331014

et onoen o,

Al.4.17

[
e

. TUBE,

-
U
il I

ERAN th

14, 4.

.. g¢39 o LT
A ‘\ﬂ i’f '1* ’

N IR TR 17 38 1% . -
31ttt aseds 195 45 55 *

4 1i.1 | AEEi@ 155 &5 e 1
5 111 asads s 126 6

N TP g sae 145 ru

Tl g1 asads @ i3 18

LI R P & 555 14

.0 aaous 56 éa .

10 71 11,0 dumasa 1a I #E _

l 11, = S 26 25

12

11,45

R =

13

B A RS

14

15

16

L T R & Rt} a5 ki
171 i ce que, s e AL 13

(LR B P T 115 1kt i
A B ;#@ o 5
20 i o A et
L A N TR EE £ S
2 0 Pl e e e 10

23

24

4.

i

25

S

._.},:,_: ‘-l | o

L

Rcsulh in ppm unless otherwise specified -
but concentrotion too low to mosnuro
slement contentrotion is below detaction limit

K

noua

alament present:

siement not do!ormlmd

AUTHORISED

OFFICER



~ | 233102 M8
S . ~_ANALABS

A division oi MncDonold Homllton 3 Co. Piy. Lnd.

SAMPLE PREFIX B ARENPOQI;IIIEIRCAL [R)EPAQ;'T.eATE _ cuﬂq _ﬁgggg No. “ o

Truee [, [
L 11, 43580
2 )11l ausds 45 38 zé
3| 1. dusss 40 | se 20
4 ik desHs tie 130 e
S e agedn a6 285 S
6 | 11.e ausds " a5 2
U TR @ e o
8 |11k assds T 165 25
9 | 1.5 asede A6 18] et
071 5 e garas 8@ iz ye
Holii.e §CF§£ &5 115 A
L I D - Y=~ R %1 95 15
1B 1 gge qsads | s Jue | e
LN R Eprens S e 1 ter
15 1, P e 15
16 1 e amed | 1ee | 1ee i t.:ﬁ
17 T A ] 3w LeaT Jn
181§ s amas e o L1
19 ]34 & guwsk Q e :
20 LSRR C S B g T bt Tt 1La
a
22 J

_23‘ :
24 o

25 i

Results in ppm unlns otherwise specifind .

T = element present; but concentration oo low to megsure :
X = element concantration is below dcm:!lon limit’ " : AUTHORISED
— = wlement not dotwmlnod : QFFICER




&  AINALADD 233103 5 40

1% _ A gdivision of MocBonaid Homilten & Co, Pty, Ltd.

ANALYTICAL DATA

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No. PAGE

[T BT, CECET Y B e R = B i OF

TUBE SAMPLE ' - : - : EET A
No. No. Gu oo Ph Zn S e

R 25 28 |48

F Y
—
P
L]

i
by
-
-
5
QL
i
=
=

10 {12.% 4732% @ 16 25

i
[

~
i
[
it
Lr
e

n 12,5

A"

X
[
R
For
)
X H

12 12.% .4?"3";:-51-

13 12,5 4vdiup s i@ AE

14 SN T A B ‘ ¥ 2 =Yg

15 [12.5 47450 w5 15 gri

16 lrz.5 draep 114 25 =3

17 | 1w g 24 ek P

R R R T 1s L i 19 ' ' -

19 12,5 4vhhap - 1t 12

20 | BRI | el 1t 155

2 |15 4P L el 156

22 1.5 AV Es i Ly a5 =15

28 1205 Avedie 1w P kol

% | 1E.5 Avelih Lige K R

25 12,95 4757k SR B BT NE) Lt

B N - GE A S =N S BN BN B B S BE B e

I!osulls in ppm unless otherwise specified

= ‘alement present; but concentration toa low to measure ' - o .
x = element concentration is below detection iiml! . AUTHORISED
— 2= alement not dotorrnimd ’ ‘ ) - OFFICER



7,

03

ANALABS

A division of MacDonald Hamilten & Co, Pty. Lid,

ANALYTICAL DATA

233104 ava0

I ST I\\- -

- I EE BN BN EE EE S0 OE BN aE aE .

SAMPLE PREFIX REPORT NUMBER REPORT DATE CI.IFN;T';Q!.!QE',! No, . . PAGE ;,

PSS B 5 FC-pa] & T B E R TR . s OF r:-,_;

13: _ SAmI.E DL{ __ Ph B 21 i 2
1 Ve 2 5

2 45 2 45 !

3 12,5 4F7F7F el 15 16 4

4 fiz.5 4ol 15 1o 15 .

5 (12.3 47858 wE 5 HE e

6 12,5 aversn 7S 19 85 .E
7 12,8 arerie 115 163 1as
8 1z, 4vuah 1@ 5 o)

9 |iz.5 avosh 455 15 25 ]
10 |1z2.5 T 3 115 15 25

3 e s - _— !



'ANALYTICAL DATA

233105 msm

ANALABS

A division of MacDonald Hamilton & Co. Pry. Lid,

REPORT NUMBER ..~ REPORT.QATE .  CLIENT ORQER No. . .. PAGEN

1ods 4 b

-TUBE
No.

svp *

Jza - s

’_-_:-\--

PO Y E

Ty,

10 | 15,1 dsasd a5 ke - =
n RET EEREAETE o et A - I

12

-

13

14

15

16

17

18

19

[ ]
(=]

2} i s R bt < !

22 ! eyl s o b ]
23 I S vl RS
U et e 1 i - b

h
[#,]

¢

=h

‘Results in ppm unless otherwise spacified ) )
slament present; but concantration 100 fow to measure
X = slement concentration is below detection Himit
slement ot determined

T

-

-
-

AUTHGORISED é Qg 2
OFFICER



S ANALADO 233196

y ' A division of MacDonald Hamilton & Co, Pry. Ltd,

ANALYTICAL DATA

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No.

R B S BT Y R RN T et

TUBE | SAMPLE
T NeT

No. R = T 5= 12 Pl

Vodd.t dumnd : tig |~ s
— ]
2 Vs, oees 15 1 i3t - 15




» “-q',i_:-_.,

zd

ANALABS

" A divisien of MocOonsid Homiiton & Co. Phy, U

ANALYTICAL" DATA |

« REPORT NUMBER + ‘ i3

£, REPORT, DATE

. v: 4’!’ K

curm\onoea No.

276,11 Ao .:Etlab(

111735

11225

11273

a5

DETECTION

B.9

DIGESTION

METHGOD

181

1o

114

ey
. £

A",}". oy
I3

..-‘.
e

" Resulta jo ppm unless otherwise specified 375, AR
“T. = alement prasent; but concentration joo low to measure

X - .sloment cancentration is bolw dmlon Ilmn

D e - jemant nat dottrmln‘:‘d%.

\.umm ia

EALN

A
AN Y]

— b, S e ——— )




ANALABS RO

A division of MacGonald Hamiiton & Co. Pry. Ltd.

ANALYTICAL DATA

- REPORT NUMBER .. . . . REPORT DATE

EASTING Aﬂ

‘?Jsmmv C g
;‘““t‘ N'ot W P Hg e

10950 - 2% 14
1io0a |- 49 |9
'.3 11056 - va 7
4 111100 - g 11
Ilki 11158 -l |z
L8 11206 - | 2 | 3

¢ ]

11256 - %

1126 - 1%} 162

P

113250 - =1

7]

11408 - 3

fary
[
1
in
k)
L
L
[E¥

e il e sl il e B et B i et S i DA B B

117 - i b
117% 4 p
115 - 1S =
11858 - 15 P
11553 - 18 o
11958 - 185 a
e - 115 £
128%05 - S 3
121ma - 25 ]
1'_ 12158 - 13 o
Ratulis ln ppm unless ctherwlse specified
T = element prasent; but concentrotion oo low te measure .
= X = slement concenirotion is balaw detection limit . AUTHORISED
. = slement nol determined ) OFFICER



ﬂw@mmﬂx; G

. ‘,:,
ry b 3
;-f,‘r."» " "f
LN

e

'u,

ANALABS

A division of MacDonoid Hﬂmll!on &Co. Piy. Lnd.

ANALYTICAI. DATA

REPORT. NUMBER

933109 Al.4.25

-]
-
1
i
i |1e200 - 65 2
? 12350 - i 4
l 12498 - 75 3 R
6 112458, - P 3 %
R
l 12580 ~ 55 2 o
f 12550 ~ e H - e
y 12668 - &5 1 3
) '-h:.
§ icesw - 55 % s
o lizea - 55 . 3
' 12755 - i 1 ‘,{
.'E?.
I [ 1asee - £ " ) ;a-
' 12850 - 1633 = :.?
B ieseo - 11 e s
- 3
l 1 3 - i !
e
B 1zese - 25 M o
18 f1zesa 1 .'
B e |- S 2 !
B |icise - e 5 i
by
21 izzea - 7 1
l 12256 - &5 2
- ki
B (13390 - ) 2 |
i 13256 - &5 2
l 134265 S 1

Resulls in ppm unless otherwise spacified

. T = slemaent present; but concentrotion too lcw o measvre
. X = sisment concentrotion iy bnlow dow:ﬂon limit

-(':.‘i;.‘!‘

- -' dmntmr d-mmlmd

3

o AUTHORISED o

tin ll-\ll|
i

I



o | 233110
S ANALABS ,

A division of MacDonold Hamilton & Co. Py, Lid.

c.ugito.e . ANALYTICAL DATA ot ot

.,.~

s §AMPLE PREFIX . o REPORT NUMBER . REPORT.DATE CLIENT/ORDER No, . v PAGEESYIS,

|
I
_. é.A$1 ING A.Cl
ot
1

1245@ __ - 55 = J
125860 - . 1 G 1 .
: Y
195850 |- 55 5 | | _ B
l 12660 - 115 |2
5 13656 -~ 48 o L
. 12709 - 125 M 5
‘l 13759 - 115 1 ,?
12268 - 1 1 »
13554 - 48 1 rf

s
EN
P
]
=

'

i
Lral,
fey
i
L

14250 - 115 4

14350 - 1536 2

14488 - (% s

[
S
181
in
!

4

1
—
4]
D]
]

[uy
<y
ITL
L]
[e]
i
[
o
[
Ja

O b

I‘-.i

L4ESa - 1:

- Results In ppm unless otherwise specified Qs :

T .= slement present; but concentration 100 low t0 measure

«_ % ' aloment concentration s below dam:!lon hmit o
o --: = element not dﬂwmtmd :

AUTHORISED
. OFFICER

T e A

-'- T . | s



A divislon of MmDonuld Hamiiten 4 Co, Hy id.

" -»»_A.,-ANALYTICAL DATA

ANALABS

_.-‘ ,'; "'{'v L
< CUENT. oageu Ne.'

232111

Al 4..-27

2 |1475@ - 140 )
3 |14c00 - 7S o
4 14850 - 66 P
5 14900 - 70 2
o8 14958 - 85 1
%? | 15000 - a5 1
8 |1585 - 128 2
? [1510 - 115 2
1011515 - o5 2
N 1ses - 1915 1
12 11538 - 4@ 1
1B 1540 - (=l 2
14 11550 135 1
15 1555 - P i
f 1 Se 45 z
1 1565 - e 2
18 11570 - 118 c
19 157 ~ g 3
0 156 - 11% 2
A ji5es - 1 3 2
21556 - =16 2
23 {1595 - 116 2
24 eo - 65 L&
B igas - Rl &

ce

l!.sulh in ppm unless ptherwise specifled - o=

T.

AN EE O

e
i = . slement prasent; but congentration $oo low 1o measure

<y» X = alement concentration Iy boiow dohcﬂon llmh .
e =12 gloment not dadermined .. gl

Gy o W T et

AUTHORISED

. OFFICER




ANALABS

A division of MacDonald Hamllwn & Co. Pry. Lid,

m.. A B o AR ks - il b s Y miseh DA el hi 2 x5 ke <+

233112

Al.4.28




|
I i

- ' A#méﬁ!!hﬁh%ﬁhﬂ?ﬁiwud
r

 ANALYTICAL:DATA -if: 5 s i

AT \‘,aﬁmnnﬁrs; i - cumr cmm )

Sl _‘;;3: g, REPORT, NUMBER,,:

}

WML I prel RERRNEE

ala © guils | =i’
i R

NI LW s

-rq‘ ﬁ"‘
i i e it Sl

*
H

BF g

[ ]
- e (s b | e (el 7
-
L T AR : ;
—— . e e i e T T T L — T s e

DETECTION 8.5 13-

DIGEST IO | ' a o

METHOD 181 |1e1 C |11

Results in ppm unless otherwise spac - i
T = glement present; hut concentrat foo lqwfo mouwm -
X - slement concentration iy bplow duodlqn.!lmh ol %
™ slemant not deteemined., | oxa et s K G

T Ly



i ~ ~ ANALABS

A divislon of MacDonald Hommon & Co. Pry. l.td.

ANALYTICAL DATA

.. SAMPLE PREFIX -« o REPORT NUMBER  ;

I}ﬁi i _
umna ,_-‘F“(

RO o 8% 1z ’
| - - ‘."
XS0 A - S £ ¥ e | R/
| IR -

v F i

37 g 2te (10 5
b
48408 b 145 |2z it

T e e e TR

DHEE " 2ao 14 AR &

5 E,g

48525 pr 155 a o |

LA

S5 H 220 5 e LB
4257 4 128 16 | o

seon | 18¢ |12 /1

Resutis In ppm unless otherwise spacified 2.5 3% Ser i 2/ : =

e e R
o

X = slament concentration llbﬂwﬂm
P, -fmnl not determined. ;Lo &0

. T .= element present: but concentration M'Pm’nl
ol

. . . Vo . el - ot . . . - L
RO L, (R A [EDRR AR S . s e



48868

115

48879

485840

$8929

48954

-‘ANALABS -

. Adlvlllon of AMcDonaldeu}llénl..Co.m I.?d -
"ANAI.YTICAL DATA A
REPORY xummfiﬂx%%i,#uwnf DATE & _'a‘céu

15.8.54

o

0

P




;r;;ﬁ

ANALABS

A diviston of MacDonald Homitton & Co. Pty Lid,

ANALYTICAL DATA

REPORT NUMBER

REPORT DATE

233116

CLIENT ORDER No,

Al.4, 32

G oe

Fa)

47T

47

I E il b it ;

7 4P L1 1y -4

8 TR it JA4E %’

9 |17zoe e 1
| o tedt tE
' 12 R P e

13 t bk "~ [ 'J
l 14 i, Lid g

15 gt ‘1 f
T |

17 Bt L : :
l 18 e

19 (o ! \ . ;

20 B

) ,

22 foed

23 '

24 i

Results in ppm unless otherwise spacitied

T elemant present; but concentration too low to measure
eloment concentration is betow detection limil
— = glement not determined

X =

AUTHORISED
OFFICER

JLy

¥
| e AT

-

Ly

i



| ’50 |
l NS L ‘ L 2331417 Al.4.33

ANALABS

. - ai,t_‘i" . ) . AdwmonolMucDomldHomlhon&Co.Pty.ud.
e | ANAI.YTICAI. ‘DATA - s |
", SAMPLE PREFIX R RE.PORI' NUMBER ;' . REPORT DATE _CLIENT ORDER No, .. v

RS BT PRI T

(%]
=
-d
=J
LA
o
o

VI PRRrIe : s 353
I—S G PRS0 B b b o
& R | : e H

10 aEE - 2 13

hB LT = A B
9 l4rwsn 4 e

20

0

— ot — —t —
0 o ~ o~ (5. ]
-

22

23

25 |

Rusuha in ppm unless otherwisa spacified

= glement present; but cancentrotion too low to meagsure
X = glemani conceniration is belaw detection limit AUTHORISED / i .
~—. = plement not determined : . OFFICER Al | :A}"-—-U'\‘ e

am .



ANALABS
A divislon ome:Qomld nwnmon tco Pm L'd PR |

ap s e |,, e

~ ANALYTICAL DATA 5.

T el
" REPQRT. NUMBER | LR epoauoms““ c:.nzn! onosn No, -7 Aplti

" SAMPLE PREFIX.®

] ! ANE 31 2ee. 1 B2 2506
o | : w i o ‘ - m“i ﬂ% ,:“l:"
‘ 43175 :»; 16 B
_. 45250 o 7S 9
3 lagars x 10s 11
] 49308 K P 16
S lagaos [w | 50 5
' 48350 % 45 11
_l 48375 » S0 o
8 |as40a X _|es 11
_I 48425 # 45 15
10 49415'-3. R 11
l 48475 M g5  [1m
} 48500 5 13 8
W lagses . 13% s
B 48550 i 85 19
15 lagsys ot 100 i
48630 % 145 1z
1 l4gezs " ea 2e
4BESH o 118 )
1 48675 . e & 3
i
0 | 4gron a 168 |28 5
;l 42725 = 125 ?
’_} 4575 ‘ 105 5
4a7 TS # 7S 5
j 4500 i £ 3
5 48825 # 135 e .
o 1 . : m;;ntcd?&::'mnhbwdﬂufbn limn.’ :_;. . M(')?r?q'g:m .




'.l"

~ 232149 AL4.3s
ANALABS Ly

A division of MocDonold Homilton & Co, Py, Ud

ANALYTICAL DATA . .,

--—---—-ﬁr—qu.rm—g[q

; _ .;w;mé PREFIX | 7 RepoRT NUMBER . REPORT DATE''  CUENT ORDER Na. | :PJ\(;E : S
N Ling 130 | 236, 1 B3 2596 2 % 4
= [ P (TSR R L A R e
' olesesa T |d 185 v
2 148875 : B 2
3 l4g9n@ ! 165 2
4 |4moos } 25 2
3 lagese . |y -EE
6 |4so7s ¥ 110 1
A P » 1 (A0 rd ie.k




oy 233120
N - LANALABS .

Al.4,36

- A divition of MecDoneld Hamilton & Co. Py. bed. .« Sl | . R
. . ANALYTICAL DATA -~ o« 1 o
SAmMPLE TREX : _ REPORT NUMBER ' . . /REPORT DATE " CLENT ORDER Ma. v PAGE 7. A

Izl Bd 2588(c

INE

(o w e oadd P R T
- SAMPLE O T VT PRy Ll E A i Y I e A Rl IT Y 3 LR
No, " Ne. B e Ni,,d W HS‘ R RN e : % i

e

$8050

e

2

48a73

12

3218 = =15 %
4 |48125 3 35 5

48156 y e8|t

48175 x 95 13

9 4825 # 235 2
48273 “ 1€5 12

X3

12 |aemss . 165 14

48350 = 165 11

14 |aEEP . 17e |4 !

43400 4 ol i i

48425 w 165 IS E

17 {48456 . 165 |4 g

e |seers H 7S |4 i

19 laasoa 5 85 3 :

48525 X 20 € v%

48556 i =05 z '?

22 48575 i 115 |4 .

l23 |4ecan o 1 @ 4 ;
24 |q@525 5 foee 2

48550 o 105 5 I

B e Mo 100 .,.;-.;.;..q.u,. .

K ey oo v e detecton 4 BT T omc-&%m%é_



o 233121
b~y ANALABS o

A divisian of MocDonaid Hamition & Co. Pty. Lid,

" ANALYTICAL DATA . . ..~

_SAMPLE PREFX ° . - .. . REPORT NUMBER . ... REPORT.DATE:'  CLENT ORDER No. . ‘PAGE. i
| D26.1 08 ZSOE! 15, 5. 84 2 o &

£ et ‘ _ , : _
o A ] il R

hsers . |u liss s
=4

H_ETAD TR Se e

48725 H 1B lig

}18?59 ks 1za ig

1 .
48858 % 123 4

L4ae?s T 185 |a

e N 2o - i by e AL

48900 x 2180 (10

¥
A

e

49950 ¥ - i1sa |2

3
i{ag92s » 215 - 18
|
i

4897% ” |ea 1

e s MR s PR I e T T - —
v o - W . L ol vy - T, T amh TR =i, Y - el
BT LS TR St s LA % g o 4P o s - AT 5 . o S W

e

AT T S T

49825 o 113 =1

v
I
o -
e




~ - 232122

APPENDIX 2.1

| BRODERICK CREEK BLOCK

Stream Sediment Sample Data - Heavy Mineral Series
Fines Analysis Results

A2.1.1



233123 A2.1.2

STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES

BRODERICK CREEK BLOCK

Sample " Location
Number Creek/River N E Remarks
28 Tributary of Pineapple Creek 16.33 52.90 Rocky creek bed
29 Pineapple Creek 16.19 52.95 " " "
30 | Tributary of Pineapple Creek | 15.80 | 51.83 " nooou
31 Pineapple Creek 16.00 51.85 " " "
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES
FINES ANALYSIS RESULTS
BROPERICK CREEK BLOCK
.Sample Element (ppm)
Nunber jCu | Pb | &n | Sn NijMo | Ag | As. |Co | Ba | Au|Bi| Au | Remarks
28 40 | 15 90 5 X 1 85 { IS
29° 35 |20 | 50 5 x| 4 18 | 1S
30 30 | 15 |110 ] 10 b4 5 100 | IS
31 45 | 20 | 90| x X 4 80 | IS
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BRODERICK CREEK BLOCK
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N A division of MoacDonald Hamiften & Co: Pty. Lid.
SAMPLE PREFIX AR!?MAJ:‘IIACAL DREPAo;I;ﬁTE . CLIENT ORDER No.  PAGE
26,1 A8 183 2R 2. 83 2 oF
s E W A
1 e o1zes % 3 5 \
2 2 13280 15 F =29
3 f2 130 =5 1a 2d
4 | R 1350 =T 5 =
5 F 1375 &5 # | g =
6 | R laae | 1@ 5 16

: 25 iq_-n '::j' 4‘:.':”‘.13 ) LH‘: = LH( -c._l. J_' T l _L l 1 |-

Rﬂsuﬂs in ppm unless otherwise- specnhed

element prasent; but concentration too low to measure -
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l 24 T X e .. .
B va e S L
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T = element present; but concentration too low fo measure ' ey . i }
X = element concentration is below dotecizonhmlt : “ .- AUTHORISED 5
— = element not determined s - i < on e .. OFFICER : £
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 ANALYTICAL DATA

REPORT NUMBER REPORT DATE
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~ANALYTICAL DATA.
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 ANALYTICAL DATA |
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ANALYTICAL DATA -

233143

-A24L201=;f;

’

A

' SAMPLE PREFIX ~ REPORT NUMBER REPORT DATE CLiENT.j ORDER No. PAGE
o e | OF
-1 SEl 1 oan 2R = El
Aa- Y NI Fs : 5 el
# i (=
o 45 =
* D 4
- 25 ]
s 15 X
A jeire] 1
St = 80 =)
SASTS P =10 =
HEMFHZ & 45 ]
-ud “ =15 =
SEd 50 > 18 =3
b5 I o] = =5 =
A K 1a =i
o5 u 26 ¥
: SRR - ] Ty
d I
+ — ] ’ _
I ‘;
gl )
[
1
q[I‘TD T A, = i j !
i ST EI0H hi
i METHOE 161 16 f1t4 _ !
Resulls in ppm unlass ofharwlu specified ' _ :
= element present; but concentration too low to meaeuro
= alemant concentration is balow. defechon Itmﬂ AUTHORISED %‘_’\ %_
l = alement not determined OFFICER & G,_} ’




233144
S -
™

.. _ANALABS .
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| | ANALABS |
. AdivltlonoancDonaldHammanICo H'y Led, e _ ' . - . ‘;1‘ . . o
Ca | ANALYTICAL DATA . . e T
- SAMPLE PREFIX "~ . . - "REPORT NUMBER ' * .REPORY. DATE' ',, .. CLIENT ORDER No. .- - S iPAGE . (TR
236, 1 88 2586¢ 15, 8. 64 3 o 2| bk
NG V4] _ IR i - i
i SAMPLE 5 G £
T "o“ T‘ e Hs B .
1593E75 - "o # 7
504849 LA 16 -
5@425 e =5 s
34 504358 . bt kS S
i .
5
k
7
i
3
)
{
_3
10
1
|
12
i
h
;
15
17
22
)
} DETECTION B.5 b i
"!é OIGEST IO
2% METHOD 1ord SERchl 114 .
Results in ppm unless otherwise specuflnd
] T = slement present; but concentrotion too low to measure ) ‘
X = elemant concentration is below detection limit AUTHORISED
— = elament not determined o - o OFFICER
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h N A, division of MocDonald Hamilton & Co. Piy. Lid,
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APPENDIX 3.1

ARMSTRONG CREEK BLOCK

Stream Sediment Data - Heavy Mineral °Series
Fines Analysis Results
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233151 A3.1.2
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES
ARMSTRONG CREEK BLOCK
Sampie Locatibn
Number Creek/River N E Remarks
9 Tributary of Savage River . 06.42 53.61 Gravelly creek bed
10 " oo "o 07.43 | 53.62 | Rocky creek bed
1 Alford's Creek 106.88 | 54.17 " moom
12 Tertiary gravel - in road cutting | -
at Alford's Creek 06.98 | 54.12 | Coarse channel bases
17 | alford's Creek - | 06.73 | 53.95 Rocky creek bed
18 Tributary of Armstrong -Creek 08.42 | 52.05 nooow o,
19 Armstrong creék - | 08.52 | 52.00 oo
22 | Armstrong Creek ) o 10.05 { 53.10 meooom oo
23 ~| Kaysers Creek 10.15 | 53.04 " weooow
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES
FINES ANALYSIS RESULTS
' ARMSTRONG CREEK BLOCK'
Sample . Element (ppm)
Number [ Cu | Pb | Zn|Sn | W|Ni| Mo | Ag | As Ba | Au |Bi |AU| Remarks
9 15| 5115] 3| x 1 x| x 45 | x
10 20| 5|3 70x| | | x| 2 60 | IS
11 20 | 10| 251 5| x x | 10 80 |1Is
12 55 [ 20 ] 40| 6 | x. x | 62 25 X
17 10 51151 4 | x x 117 70 | IS Minor gold
18 40 |10 ] 70| 4| x x |10 1S | 18
19 | 25 |20 | 65| 8 | x x| 3 70 | 1s Minor gold
22 20 [ 15|35 8 | x x | 9 70 | IS
23 36 20 | 55 | x | x 1 x X 60 1S
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APPENDIX 3.2

ARMSTRONG CREEK BLOCK

HEAVY MINERALS DETECTED
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HM 23

HM 12

dominant -
minor -
accessory -
trace -

dominant -
minor -
accessory -
trace -

233153

HEAVY MINERALS DETECTED

ARMSTRONG CREEK BLOCK

garnet -
clinozoisite-epidote

actinolite, ilmenite, chromite
tourmaline, rutile, monazite, pyrite,
limonite, gold,

zircon, chlorite, anatase, crossite

tourmaline

chromite, ilmenite, pyrite

cassiterite, monazite, topaz

actinolite, zircon, epidote, rutlle, garnet
xenotime, andalusite. .

A3.2.2
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APPENDIX 4.1

WHYTE RIVER BLOCK

Stream Sediment Sample Data - Heavy Mineral Series
Fines Analysis Results '

Ad4.1.1
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*
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAI. SERIES
WHYTE RIVER BLOCK
Sample Location
Number Creek/River N E Remarks
21 Tributary of Heazlewood River 01.38 51.40 Rocky creek bed
32 | Tributary of Whyte River 97.17 | 50.29 oo
33 []] (1] .n 1] 96-85 50.45 B 1 ] 11 113
35 " n " n 96.45 50.83 1} n n
36 " oo " 96.00 | 50.95 Coarse creek bed
70 whyte River 01.35 51.78 Rocky creek bed
71 | Heazlewood River 01.38 | 51.40 wm
75 | Tributary of Heazlewood River 02.90 | 51.80 Gravelly and rocky
118 | Tributary of Whyte River 99.85 | 50.75 Rocky creek bed
131 e ] ] 1] " n . 99.10 52.12 . n H n
133 1l []] [1] 11 . 93.93 50-36 [ 1] 1] []]
: (No HM)
134 " n (1] n 95 -08 50-35 n n "
e {No HM)
] 137 * 1] " Hl " . 00.33 52-80 L1] (1] [1]
138 * " . " 7 . Il. n 00.43 52.82 H .ll . n
153 | post Office Creek 92.92 | 51.78 nooom
154 | Tributary of Post Office Creek 92.85 | 51.90 nooom
155 1] . 1 11 . 1] 92¢6O 51 .74 [1] " n
156 * | Post Office Creek 92.68 | 51.28 " oo
157 * | Tributary of Post Office Creek 92.42 51.18 " " "
199 Tributary of Whyte River 97.85 | 51.16 " " "
200 »* n . 1)) . .u " 97-56 51 .50 " 1] i
201 * " " " " 97.78 51.52 " " "
202 * | Tributary of Whyte River 97.62 { 51.70 " oo
) 203 * 1] 113 " t 97.50 52.10 lll 1] 0
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STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAI, SERIES
FINES ANALYSIS RESULTS
m RIVER BLOCK
| Sample 7 ELEMENT (PPM) _
Number | Cu [Pb { Zn [Sn | W| Ni [ Mo| Ag| As | Co Ba |Au {|Bi | Au Remarks
21 15 {10 | 30 { x | x x | 9 60 |{IS
32 | 25(10 )55 | x| x x| 7 60 | x
33 | 20{154{30]|6|x x| 6 75 | x
35 {1510 15| 7| x x| 5 75 | x Pyrite
36 la20l15|20( 0 x| ° x| 5 80 |1s \
70 |235 |25 |280 (1S | [155 x | 60|75 [ 150 |18
71 | 55|55 {115 |15 | [140 7030 |55 |18
75 | 15|15 | 30 | x 15 6/15 | 120 |1s
118 | 35(10] 75| 8 25 32|25 | 145 | x .015
1131 5| %1104 x ] x|10]|2 3 5 | 50 | = x
133 | 20| x |50 x 30 1020 | 70 | x .003 | no HM collected
134 [ 25|20 | 60 | % 25 8|20 120 | x x | v w n
137 | 25|10 35| 4] x|30]2 15|10 120 | x .008
liss 35| x| 50| x| x|35]x 9{15 | 75 | x .002 | monazite
153 20 x} 2519 x{2]2 10| 5 ) 65 | x .002
154 | 10] x | 20 |11 |18] 15| 2 20{ 5| 15 | x
155 35| x | 3015 [ x|20|2 14] s | 50 | x IS
156 | 20| x {50 | 4| x|25/|2 1|20 |100 | x .004
157 | 25| 5 |30]8|x|20{2 2 5 | 80 | x .012
199 {250 x |40 | x | x| 25 11|15 | 315 x | .010 | Monazite
200 20| 5 140 ] x| x| 20 6|15 | 279 x 1.012
200 | 20| 5|55 x| x| 25 9|20 | 301 x | .007
202 15| x| 10| x| x| 20 11 )10 | 235 x | .002 | Monazite
203 |10| x{10fx|x{1s 5(10 {214 x | .006 |
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STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES

WHYTE RIVER BLOCK (cont'd)

Ad.l.4

Sample Location

Number Creek/River- N E Remarks

204 * |Tributary of Whyte River 97.35 51.92 Rocky creek bed.
205 * oo e 98.00 52.18 oo
206 * " .o " 98.02 52.00 " woo.
230 " woow 50.42 50.97 " weooow
231 " nooou " <96.58 50.92 " wooom
232 " nooo " 90.75 51.03 " nooom
233 A 90:74 51.30 " oo
234 " weooow " 90.55 51.42 " "
273 * Tribﬁtaiy of Upper Whyte River . 01.05 51.28 | Gravelly creek bed
296 * " neoo " " 99.30 50.55 oo
297 * " " no.n " . 99.55 50.45 .o
208 % " " oo b 99.70 50.45 "o
299 * | " wooom " 1 99.80 50.65 mooom
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STREAM SEDIMENT SAMPLE DATA -~ HEAVY MINERAL SERTES
FINES ANALYSIS RESULTS
WHYTE RIVER BLOCK -
Sample ELEMENT (PPM)
Number | Cu |Pb | Zn WINLi MofAg|As|Co | Ba {Au |Bi | Au - Remarks
204 10| x |10 x| 15 1110 |200 .022
205 0] x | 10 x| 15 310 |244 x | .012
206 10| x | 20 x| 15 3010 |287 .008
230 25| % |70 x| 30 6130 (284 x | .003
231 | 25| x | 40 x| 20 9]15 |235 x | .004 | Minor monazite
232 | 25| 5 | 90 x| 30 8|30 |33 x | .003
233 .15 x | 30 12120 9 _1.5 193 X p 4 Minor monazite
23¢ |20 x | 35 x| 20 {18| 10 |238 x|.008f " "
1273 |15 {15 | 10 x| 10 a| 5 | 306 x | .005
296 35 |25 |10s -130 13} 25 | 364 x | .007
297 30 (10 | 70 -1 35 5|35 | 258 x | .004
298 15| 5 | 55 x| 25 7125 {315 x| .010
299 25 |10 145 x| 35 1M1{25 | 413 x | .005
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APPENDIX 4.2

WHYTE. RIVER BLOCK

HEAVY MINERALS DETECTED
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HEAVY MINERALS DETECTED

WHYTE RIVER BLOCK

HM 65. major - tourmaline
moderate - topaz
trace - ' cassiterite, zircon, monazite
HM 66 major - ilmenite
minor ~ rutile
trace cassiterite
"HM13B* . tourmaline - topaz, chromite
minor - ' ilmenite, spinel, monazite, pyrite
accessory - garnet
trace zircon, biotite, amphibole, cassiterite,

scheelite, florencite, xenotime.

* denotes contaminated sample

HM 35 major - - pyrite '

trace - pyrrhotite (detected with magnet)
HM 36 major - . monazite

‘minor - cassiterite

trace - . ‘ rutile, ilmenite
HM 68 ‘major - .tourmaline, topaz

minor - monazite

trace to minor -~ cassiterite
trace - : zircon, ilmenite
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A4.2,3

HEAVY MINERALS DETECTED

Sample HM138

' Major Tourmaline

Topaz

Chromite

Minor Ilmenite
_ Spinel
Pyrite

Monazite
Accessory Garnet

Trace Zircon
‘Biotite
Amphibole
Xenotime
Cassiterite
Florencite

écheelite

'WHYTE RIVER' BLOCK

Prismatic rounded, fragmental
brown, blue, green

Clear, rounded

Rounded to octahedral
Manganiferous

(Mg, Al)

Yellow, anhedral to euhedral

Pale pink, dodecahedra to rounded
Buhedral, anhedral clear to pink
Tremolite

Pale yellow subeuhedral

Yellow brown, subtransparent

Pink, porcellanous, rounded

Found with UV.



APPENDIX 5.1

LUCY CREFK BLOCK

Stream Sediment Sample'Data-- Heavy Mineral Series
Fines Analysis Results

A5.1.1
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A5.1,2

STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES

LUCY CREEK BLOCK

Sample Location
Number: Creek/River N E Remarks
7 Timbs Creek 92.33 43.80 Rocky creek bed
57 | Barren Creek 90.30 | 48.80 Coarse creek bed
77 . | Tributary of Whyte River = - 89.10 48.65 " e
78 H 1 " n 89.07 48.45 n n "
81 | Owen Meredith River 82.83 | 44.15| Point bar deposit
82 | Paradise River 83.20 | 44.45 mooow
85 Lucy Creek 85.53 | 43.05| Gravelly creek bed
86 Nancy Creek 185.05 | 44.65 " L.
89 | Tributary of Whyte River 90.54 | 47.50 | Rocky creek bed
90 n 1] 1] 1" 90.20 47-06 1] " 1]
98* 11 1] " 1] 90 .82 4-7 . 50 1) 1] n
102% " E " 91.00 | 46.83 " "oom
103 " "o " 91.03. | 47.20| Gravelly creek bed
124% * | Tributary of Savage River 95.00 | 43.73 | Rocky creek bed
148 Paradise River 84.47 | 52.05 " " "
149% | Tributary of Paradise River 84.65 | 52.20 nooLw oo
150* -on 1] n " 84.94 51 .33 1] " n
151 Pa’radise River 84.72 51.70 " " "
152% | Tributary of Paradise River 84.93 | 51.75 " wooowm
1159 * | Tributary of Owen Meredith River |81.20 | 50.00 meooowom
160 * " L 81.30 | 50.26 | No H.M. sample
161 * 1] L1} n " 1] 81 .00 50-48 113 11}
162 * 1] ] ] 1] (1] n ! 81 .15 50-70 (1] . "
163 & [} . .ﬂ n i3 . " 81 '27 50-62 1 "
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STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES -
FINES ANALYSIS RESULTS
LUCY CREEK BLOCK
Sample : _ ‘ Element (ppm
Number |.Cu | Pb | Z2n {Sn | W|Ni}f Mo |Ag | As |{Col Ba |Au| Bi| Au [Remarks
7 130 { 10 {140 | x | x| x| 5 100 | x| Haematite
57 0| x{3s| x| |25 1 120 | x Minor gold
77 0| 5|5 x 30| | x |25]130 |18 magnetite
78 | 35| 5|30/ % 20| - x |200110 |18 | magnetite
81 35 | 15 | 60 | IS 30 | 4 |20]125 |15 magnetite
82 40 | 5|60 x 35 2 |20]120 18| magnetite
85 | 55|15 | 80 | x 35 . ‘x |[15]100 |1S o magnetite
86 85 | 20 |120 | x 5] | | x [40]125 |1s | magnetite
89 | 40 [ 10 | 60| x 35 | x {30140 |Is
90 90 | 10 {135 | x 45 1 ox [s01125 |1Is
98 50 [ 15 | 68| x a0 1 |40 {180 |18
102 165 | 15 | 120 9 30 X |25 45 |IS
103 | 35 (10} 80 x 50 x {20110 |15
124 | 75 | x {100 x 60/ 2 |40 100 | x .002| Magnetite
1148 15 | x| 20] 4| x| 10| x s | s 75 | x X
149 10| x| 20 3)x | 15| x 8 | 518 | x| |.o08
150 20 | x {25 x|x [20]2 6 | 5|10 |=x .002
151 15 | x| 20| x|x |20} x 5' 519 |x .005
152 10| x|[15] 5% |15 % 5.15] 70 | x | .075
159 25 | x 35 xjx | 20| 2 4 (10} 95 T .061
160 | 10 | x| 25 x|x |20]2 1 |07 x| | x
161 | 5| 350 3lx 2002 | |5 |50 |x .030
162 10 x| 200 x|x 202 5 5175 |x x| Minor Pyrite
1163 20 | x| 30 x{x|20/2 3 |5] 8 |x x | Minor gold
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~
STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES
| 1UCY CRFEK HLOCK {(cont'd)

Sample Location

Number Creek/River N E Remarks

164 * Paradise Creek | 81.95 | 51.75 | No H.M. Sample

165 * Tributary of Paradise River 82.66 | 52.55 " "

166 * " o " 82.58 | 52.50 " L

167 * " " " 84.98 | 51.05 " "

168 Paradise River 84.86 | 50.30 " "

169 Tributary of Paradise River 84.72 | 50.32 g "

170 * o " " 84.62 | 50.23 " "

171 *° | Lucy Creek 86.63 | 47.00 Gra&elly creek bed

172 * Tributary of Paradise.River 86.32 | 48.50 Rocky creek bed
1173 * Breakneck Creek 86.80 | 48.83 I

174 * Tributary of Breakneck Creek 86.98 | 48.70 | " mooom

175 * Tributary of Whyte River 87.46 | 47.68 Gfavelly creek bed

176 * Lucy Creek 86.93 | 48.00 | Rocky creek bed
1180 Owen Meredith River 80.85 48.78 "o "

211 * Tributary of Whyte River 87.90 | 47.16 | Gravelly creek bed

212 * " e 87.98 | 47.25 W

213 * Pributary of Lucy River 85.08 | 47.20 " w oo

214 % " moooow 85.93 | 46.78 | Rocky creek bed

215 * Lucy Creek 86.05 | 46.75 " oo

216 * Tributary of Paradise River 85.80 | 48.36 " noou

217 * " O 83.80 | 47.12 | gravelly/rocky

creek bed

218 * " " " 83.83 | 47.23 " 4

219 * " Paradise River 83.75 | 47.30 " "
1222 * Doctors Creek 82.04 | 47.53 L "
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STREAM SEDIMENT SAMPLE DATA - HEAVY Mm SERTES
FINES ANALYSIS RESULTS |
| LUCY CREEK BLOCK (cont'd)
Sample : Element (ppm)}
Number [ Cu |Pb | 2Z2n |Sn [W|Nij Mo | Ag jAs | Co | Ba [Au| Bij| Au | Remarks
164 10 | x | 20| x [x[15]2 0 5{7 |m X
165 |30 | x| 30| x |x|15]2 2| 5|8 | x| |.08
166 10 | x | 15/ x | x|30]2 1] 5|70 | x ‘x
167 |30 | x | 35| x fo|20]2 5| 5|9 |x| [.o003
168 | 20 | x | 25| x [x|15]x 3| 5|70 |x| [.oo0z]
169 25 | x | 2518 [x115]2 3| 5|95 |x IS
1170 s | x| 20| x |x|15]x 4| 5.9 | x .012
17 20 | x | 85| x | |15 x| 5|25 | x| [.004]
172 {10 | x | 10| x 15 1] 5( 35 |x .003
173 25 | x | 25! x 20 1] 5|4 | .002
174 15 | x | 30| =x 30 1 10| 55 fx .003
175 a5 | x | 3519 20 11 5|3 |x IS | Minor gold
176 10 | x| s|x 15 x | 5135 |x .002
sy 25 * | 451 x 1x12012 12 10| 80 X - | Minor pyrite
211 20 | x | 65|x |x]|s0 3 | 25 [105 x |.004
212 '35 | x | 35|x |x|25 2 |15 | 257 x {.012
213 20 | x | 200{x |x]15 2 110 {104 x {.004| Tourmaline
214 15 | x | 25|{x |x |20 1 |10 |168 x |.003 "
215 20 | x | 35|x |x{35 2 120 {236 x 1.003 "
216 10 | x [ 20]x |x]30 2 |15 |376 x 1.004 "
217 5 | x | 30{x |x|35 3 |45 |254 x |.010| Magnetite
218 10 | x | 20[x {x]|30 2 |20 (217 x |.002 "
219 20 | s |30]x |x|20 6 |15 |224 % |.00a "
222 60 |5 |15 |x |x |4 8 |40 [339 x .003 "
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A5,1.6

STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERIES

LUCY CREEK BLOCK (cont'd)

[Sample Location

Number Creek/River N E - Remarks

225 Tributary of Paradise Creck 83.80 | 49.80 Rocky creek bed

226 Paradise Cresk 83.58 | 49.83 " meooom

229 Tributary of Paradise Creek’ 84.32 | 49.90 " nooowm

S _

286 * ~ Tributary of Owen Meredith River | 82.05 | 45.40 Gravelly creek bed
287 * Owen Meredith River 82.00 | 45.45 " " "

288 * oo 81.50 | 45.95 " wooom

289 * Pributary of Owen Meredith River | 81.45 | 46.00 | Rocky creek bed
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STREAM SEDIMENT SAMPLE DATA - HEAVY MINERAL SERTES
FINES ANALYSTS RESULTS
- LUCY CREEK BLOCK (cont'd)}

Sample Element (

Number | Cu | Pb | 2Zn Ni|Mo |Ag Co.| Ba | Au| Bi| Au | Remarks

225 20 | x| 35 20 10 | 245 % |.002

226 |25 | x| 25 15 - 10 {218 x |.004

229 {15 | x| 25 15 10 (153 x |.002

1286 | 50 4110 | 70 60 35 | 355 x [.003

287 30 |20 | 45 130 20 | 378 x |.003

288 30 |10 | 55 30 20 | 365 x |.004

289 50 |15 | 90 145 50 | 437 x |.005
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PETROGRAPHY OF THREE SAMPLES

Sample: 10043 TSC36328; PSD7120

Rock Name:
Pyritic grey and black laminated slate.

Hand Specimen:
A dark grey slate with a strongly developed cleavage, and two lighter

grey bands indicating bedding at an angle of about 45 to the cleavage.
A concentration of pyrite layers can be seen within these bands, which

are approximately 1 cm and 2 cm thick respectively.

Sawn Surfaces:
The specimen was sawn in two directions preparatory to sectioning.
When these surfaces were examined wet under low power microscopy,
textures became visible in the paler grey shale band. Mainly these
were visible in the more westerly part of the 1 cm band, which was
apparently slightly cecarser and relatively nonpyritic by comparison
to the remainder of these bands. The observations made were as follows,
(1} there is some evidence of ripple marking, with points of crests
facing west to suggest that the lower part of the sequence is toward
the east. 1i.e. The sequence is the right way up.

{(2) Cut and fi]l structures and possibly ?current grooves were noted.
These have left lenticles of slightly coarser material. These have

their most convex surfaces toward the east, and are most planar or
flattened toward the west, hence if the structure is interpreted in
terms of current bedding the sequence is the right way up, that is
the older rocks are towards the east.

{3) No really clear truncation of bedding to give a definite indication
of facing was seen. Some lenses seem to truncate to the east and some
to the west, This may simply be a confused type of festoon crose bedding.

(4) There is no definite indication of graded bedding. Within the
narrower grey shale band the coarsest grained material is to the west
which would suggest that the sequence was upside down. It is clear
however that this is not a graded bed and the gituation of the coarser
material may simply be due to intraformational reworking of the sediment,

Thin and Polished Sections:
A visual estimate of the constituents is as follows:-

)

Quartz 30
Sericite (and clay minerals) ~50
?Chlorite 210
Carbonaceous material {(?graphite)5
Hematite

Pyrite 3-5
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The microscoplce details of this rock are dominated by the metamorphic
foliation which overrides most of the relict sedimentary textures.

Aligned angular silt-sized (up to 50 um} grains of quartz are

disseminated throughout a finely aggregated sericite-clay matrix with
possibly some chlorite. Sericitisation of the clays is fairly well
advanced, with some fine consolidation crumpling of the micas around

the more competent quartz grains. This has taken place at fairly large
angles to the sedimentary laminations which have consequently lost much

of their finer detail. The sericite merges inte flaky foliae of Tmuscovite
which may in part be of detrital origin, and have consequently become parcly
aligned with the slaty cleavage and partly with the sedimentary layering.

The darker grey-black slate bands contain a more abundant intergranular
pigmentation of opaques, which are rather too fine for optical rescolution,
but are almest certainly carbonaceous and probably also graphitic. In
the section area this black slate is also spotted with random but aligned
lenses of cherty quartz up to 2 mm long and 0.5 mm wide, which could

have developed from random feldspathic pyroclasts.

The main opaque mineral is pyrite, which occurs as medium sized clusters
of subidiomorphic crystals clustered within the cherty lenticular
inclusions, individual crystals being up to 0.1 mm diameter, or as masses
of even finer single crystals parallel to the sedimentary banding.

The pyrite is most abundant in the grey slate bands where it follows the
bedding layers and individual crystals may be as large as 0.5 mm diameter.
Some tectonic distortions of these relict bedding layers do occur parallel
to the cleavage direction, such as drag-folding and minor brecciation
suggesting some& movement.

The rock is a siltstone or slate with probable pyroclastic contamination
in some layers. It has been produced by relatively unsorted depeosition
of rapidly-formed fine sediments in a medium depth intermittingly an
arobic environment. Mild greenschist facies metamorphism has imparted ;
the foliation, these changes however may be due in part to diagenetic
changes accompanying consolidation of the original sediment.

Discussion:
Loss of detail and confusion of the sedimentary textures has undoubtedly
taken place during the tectonism, however the following two effects
are difficult to entirely separate, (l) intraformatiomal slumping,
crumpling and grooving during consolidation and diagenesis prior to
induration. (2) Strain-slip cleavages, drag-folds and sericitic
recrystallisation effected during metamorphism, The following
comments are offered in response to your questions, (a) there is no
definite evidence of graded bedding, which was probably not present
at any stage. (b) There is some conflicting evidence in respect to the
facing of the beds, it is the author's opinion however, that they are
the right way up, i.e. older beds te the east, younger to the west.
(¢) The pyritic grey slate bands are a primary sedimentary feature which
was probably crystallised during diagenesis, and modified very glightly
during subsequent metamorphism. (d) No traces of base metal sulphides
other than pyrite were observed, however it is believed that trace
geochemical analysis would give a more reliable indication. (&) The
evidence of this single carbonaceous shale contaminated with ?pyroclastic,
seems rather tenuous evidence on which to peostulate a base metal deposit,

nevertheless rocks of this type were found at Mt. Isa and McArthur River.
The general geological evidence in this respect is considered more likely
to be of significance.



Sample: 1005; TS3C€36329

Rock Name:
Carbonaceous shale (?phyllite).

Hand Specimen:
A dark grey-black slate with a strongly developed cleavage, and probable

carbonaceous pigmentation.

Thin Section:
A wvisual estimate of the constituents is as follows:-

%

Quartz (including chalcedony) 40
Clay mineral ' iG-20
Carbonacecus material (?graphite) ()
?Iron oxides a5

Much of the detail in this rock is obscured and even the proportions of
the components are difficult to discern among the heavy black opaque
pigmentationwhich is probably carbonaceous in nature. Grains of quartz
and even more common chalcedonic intergrowths are scattered throughout.
These show quite an array of unusual shapes, Many are globular to
spherical which would be appropriate if they were developed from vitreous
volcanic droplets, but others consist of partial or complete rings of
silica, which are reminiscent of a fossiliferous replacement, Some also
show irregular drawn-out shapes and points which are typical of vitreous
shards. The probability of at least some pyroclastic content seems very
high. Unlike sample 1004 this contains no sericite, and even clay minerals
do not appear as abundant. The pigmentation effectively obscures such
relatively non-prominent minerals as clays and chlorite, which could be
far more abundant than indicated. No sulphides can be seen in the rock
even in oblique illumination, but there are faint suggestions that iron
oxides are present and are concealed by the carbonaceous matter.

There is no definite evidence of facing or graded bedding in this rock,
although minor transverse faults are shown up by slight changes in the

density of the pigmentation. It is assumed to be a fine-grained tuffaceous
argillite from a quiescent anaerobic environment, which has been affected

by minor diagenetic tectonism and silicification, but negligible metamorphism.
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Sample: 1006; TSC36330

Rock

Hand

Thin

Name:
Carbonatised phyllitic tuff,

Specimen:
A pale grey-green fragmental igneous rock with a weak metamorphic
foliation or cleavage.

Section:
A visual estimate of the constituents is as follows:-

Z

Quartz 10-20
Amphibole (7actinolite) 20
Sericitic clay minerals 50
Carbonate (calcite) 10-15
Opaques (?sulphide) 1
Limonite 2
Feldspars trace

This i1s a fragmental igneous rock in which pyroclasts of varied

size and composition are set in a very fine-grained matrix. There

is a general elongation and parallel alignment of most of the fragments,
with a weakly defined metamorphic foliation throughout the groundmass.
Most fragments are moderately well defined however, and although most

relict textures have been destroyed, the variety of materials can be
inferred from their present composition. Scome consist almost entirely

of cherty or chalcedonic quartz with coarser blastoporphyritic areas
in a finer groundmass indicating fragments of a quartze-feldspathic
porphyry. Others consist of a random bladed mesh of ?actinolite
amphibole with various proportions of chalcedonic quartz apparently
derived by silicification of mafic lavas. OQther susceptible fragments
have been partly or completely replaced by granular calcite, which is
also spotted throughout the groundmass. A few have recrystallised as
a virtually solid mass of sericite, possibly produced by hydrolytic
alteration of feldspar grains during the introduction of carbonate.
Rare traces of residual feldspar are indicated by staining tests on
the hand specimen,.

The degree of metamorphism iIs wvery slight and is indicated only by the
sericitisation and foliation of the groundmass, and the formation of
actinolite both in the pyroclasts and as rare single prisms in the
groundmass. This is indicative of no more than middle to lower
greenschist facies, and is in all preobability complicated by the
7volcanogenic mineralising fluids which have introduced the calcite,

and brought about general silicification of the rock. A spotting of
opaque sulphides disseminated through the groundmass probably also

dates from this alteration.

The rock has obviously been derived from a fragmental pyroclastic such

as a tuff or volcanic breccia. It has a very wide range of fragment
compositions, and has been subjected to hydrolytic alteration and

caleitic and sulphide mineralisation during late stage deuteric
voleanism. Simultaneously and/or subsequently it was metamorphosed

and foliated to a mild degree, which is not appreciably distinguishable
from other rocks in this sequence. The one distinct difference between
this rock and all others in the suite is the hydrolytic alteration and
calcite mineralisation.
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1.1 Sample Locations
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