o
o
Lot}
Lo
[N
Y
o
L]
e

MINES

meadlealg;; RE
2 4 MAR 1987

Action Qificer | initials

Resubmit to Il Date

HEAZLEWOOD PROSPECT

NORTH WEST TASMANTIA

E.L. 21/85
ANNUAL, REPORT FOR THE PERIOD ENDING 1.12.86

REPORT NO. 972

COPIES:

MINES DEPARTMENT TASMANIA
EXPLORATION PERTH
EXPLORATION MELBOURNE

LIBRARY
SPARE

128660sw



I .
_ I(, 31 942002
I TABLE OF CONTENTS
PAGE
I SUMMARY
l 1. INTRODUCTION 2
2. GEOLOGY 3
I 3.  WORK COMPLETED 8
3.1 INTRODUCTION 8
I 3.2 RECONNAISSANCE SAMPLING 8
l 3,3 STREAM SAMPLING 10
3.4 MAPPING 12
I 3.4.1 INTRODUCTION 12
3.4.2 LITHOLOGIES 12
l 3.4.3 STRUCTURE 13
l 3.4.4 METAMORPHISM | 14
4. GEOPHYSICS 15
l 5. MINERALISATION 16
5.1 P.G.E. ' 16
I 5.2 NICKEL 17
5.3  CHROMITE 17
I 5.4 BASE METALS 17
I 6. DISCUSSION 19
7. EXPENDITURE
I 8. REFERENCES
]
i
)
i
B 128660sw



---——--—-----’-

)
o

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

LIST OF FIGURES

. LOCATION OF EXPLORATION LICENCE 21/85

{1:100,000)

. STREAM SEDIMENT SAMPLE LOCATION

(1:§00,000)
REGIONAL GEOLOGY (1:20,000)

INTERPRETATION OF FACT GEOLOGY,
BURGESS HILL SHEET (1:2,500)

INTERPRETATION OF FACT GEOLOGY,

GRASSEY HILL SHEET (1:2,500)

GEOLOGY IN THE VICINITY OF CAUDREY’S
WORKINGS (1:1,000)

GEOLOGY IN THE VICINITY OF FENTON’S
WORKINGS (1:2,500)

LIST OF APPENDICES

APPENDIX 1: PETROGRAPHIC DESCRIPTIONS

942003

85-619
86-176

§6-080

86—-346
86-345
86-175

86-174



942004

SUMMARY

The Heazlewood Ignhecus Complex has been covered by a broad
spaced stream sediment sampling program, the results of
which confirm the refractory PGE prospectivity of the
western margin of the complex, over an 8 km strike extent.

Analytical problems with the determination of Ir have
impeded the project since its inception, and considerable
effort has been expended in order to obtain reliable and
representative assay results.

The technique used by Analytical Services of W.A. (ICP-MS)
would appear the most satisfactory, although the influence
of sampling bhias has not been quantified to date.

Mapping of the igneocus complex at varying scales has shown
the broad divisions currently in use in the literature to be
generally valid, but that a greater diversity of .mafic and
ultramafic lithologies are present. The occcurence of highly
depleted and refractory melt products in conjunction with
plagioclase bearing mafic and ultramafic differentiates of a
tholeiitic melt, may have facilitated the formation of PGE
sulphides during first and second phase magma nixing.

Mineralisation, confirmed or newly discovered in the area
includes PGE alloys in the western area, traces of ? '
hydrothermal PGE in the eastern area, nickel sulphide in
both areas, and base metals in the eastern area.

128660sw
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INTRODUCTION

Exploration Licence. 21/85 covers an area of
approximately 70 km™ around the old town of Heazlewood
in North West Tasmania. Heazlewocod, located almost
midway between the mining towns of Savage River and
Luina, is situated 65 km southwest of Burnie, as shown
in Figure 1.

Access to the area is via the Corinna Road, which
commences from the Murchison Highway, 8 km east of the
town of Waratah.

The general area is drained by Nineteen Mile Creek (a
tributary of the Savage River) in the west, and by the
Heazlewood River and its numerous tributaries in the
east and south of the licence area.

The topography of the area resembles that of a deeply
dissected peneplain with an original (?Tertiary)
elevation of 350 to 500 m ASL.

Probable relicts of this surface are present as
Caudry's (Bald) Hill, Basalt Hill, Bronzite Hill, and

Burgess Hill.

The lithological influence on soil types is further
enchanced by the vegetation, which typifies the low
altitude - high rainfall climate. The ultramafic rock
types are covered by a button grass moor type of flora
while the surrounding sedimentary and mafic igneous
rocks support a rain forest cover.

This report details the work undertaken in ELZ21/85 for
the twelve month period ended 1.12.86.

128660sw



. G696

2.1

128660sw

2. GEOLOGY

-3 942007

Regional Setting

The ultramafic complexes of Western Tasmania
occur intermittently along a major crustal
suture. They lie fault bound within Cambrian
sediments or at the boundary between Cambrian
and Precambrian rocks (Williams et al; 1975}.
Numerous cross cutting transcurrent faults have
displaced the ultramafic lenses.

The ultramafics throughout the belt display
similar geochemical signatures and petrographic
characteristics, indicating an origin from a
common parent magma.

It is believed that these complexes were
emplaced early in the development of the Tasman
Geosyncline, into sediment filled troughs formed
within and between regions of disrupted
Precambrian basement (Williams, 1976).

The Heazlewood Exploration Licence is situated
at the northern end of the Dundas Trough in
western Tasmania; this basin overlies a basement
of Precambrian age (Whyte Schist, Oonah
Formation) which is younger than the Adelaidean
Rocky Cape Group to the west.

The main sequences in the Dundas Trough here are
the late Proterozoic Success Creek Group,
conformably overlain by the late Proterozoic -
early Cambrian Crimson Creek Formation; the
Dundas Group and the Mt. Read Volcanics are
absent.

The successions in the general area have been
intruded by igneous rocks of diverse origin and
composition, including intermediate, basic and
ultrabasic rocks of the Cambrian Heazlewood
Igneous Complex, and acidic rocks of the
Devonian Meredith Granite.

In addition, basic to intermediate volcanics are
interbhedded with the Crimson Creek Formation,
and late Cambrian quartz diorite stocks cut the
ultramafic rocks.
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2.2 Heazlewood Ignecus Complex

This assemblage of rocks includes the previously
described Heazlewood Ultramafic Complex and in
addition many of the basic, intermediate ("dacitic")
intrusives and extrusives are now believed to be
related to the ultramafic rock types.

The Heazlewood Igneous Complex extends for 15 km
in a north-north easterly direction, and is 5 km
across at its widest point. Further ocutcrop of
serpentinite, peridotite and related rocks are
found in the Wilson River area south of
Heazlewood and it is believed that the two areas
of ultramafic rock represent a continuous belt
that has been later intruded by the Meredith
Granite.

The ultramafic portions of the complex consist
of partly serpentinised, faulted, layered, and
differentiated masses with sheared and deformed
margins; they consist of a layered dunite
sequence forming the western side, and layered
harzburgite and pyroxenite sequences over the
balance of the complex. The central and eastern
sequences have been intruded by gabbro and
dolerite dykes and sills, and covered by
basaltic lavas of the third stage (Brown et al
1980).

The dolerites and basalts are mainly quartz
tholeiites, but include high magnesian
andesites (i.e. the third and second stage
volcanics of Brown and Waldron, 1982).

Layering styles and textures in the ultramafic
rocks imply cumulate origins in relatively quiet
magma chanbers.

The olivine tholeiites (first stage volcanics)
are considered to have had ultramafic cumulate
phases represented by the layered harzburgite
and pyroxenite sequences, while the second stage
volcanics are regarded as having cumulate phases
represented by the dunites (A.V. Brown pers.
comm. ).

128660sw
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Platinoid Mineralisation

General

Alluvial platinum group element (PGE) alloys,
(usually termed osmiridium), were discovered by
the prospector McGinty in Nineteen Mile Creek,
west of Bald Hill in 1884. Subsequent alluvial
workings included Warners, Free and Easy, Jones
and Burgess Creeks in the general vicinity of
Nineteen Mile Creek.

The PGE detrital grains occur in association
with gold, chromite and minor cassiterite, and
ranged in size from 0.1 gm to & 100 gm.
Chromite was seen to either enclose, or be
intergrown with the PGE, and the rare grains of
Pt were always found to be attached to gold
grains.

In 1912, W. Caudry discovered PGE grains in an
altered peridotite with minor talc and
magnesite, on the west side of Bald Hill
{Twelvetrees 1914, Reid 1921.)

The grade of the lode in Caudry's mine
apparently ranged from v« 70 g/t to 2024 g/t of
PGE (with an exceptional single assay of
100,000g/t).

Puf:ell's Mine was also developed on in situ PGE
in 'a blue (?hellyerite) green serpentinite, cut
by magnetite and sulphide veinlets; the latter
consisted of pyrite and nickeliferous pyrrhotite
(?pentlandite).

The distribution of PGE in this deposit was
considered to be extremely erratic.

In the Mt. Stewart area (south of Bald Hill),
grains of Ir-0Os were found embedded in a matrix
of Ru, Ir and Os sulphides.
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TABLE 1 Western Dunites: Assay Results

Analysis ppb ppb ppb ppb pPpb  ppb  ppb  ppb

- mm e - —— —— - 2 -——— —— ——— -——— - -—— e

Sample No. Ru Rh pd Pt Os Ir Au Re

e A A S e G A W U S N Sy e SN S S S S R ged S WD EUR S A S W AR S S e A N e e S SN gl S el NN S g mmm

210697 BLD 2 BLD 5 BLD 1.5 1 BLD
698 BLD 2 BLD 5 BLD 0.6 8 BLD
702 5 BLD BLD 5 BLD 0.6 4 BLD
715 15 BLD BLD 10 BLD 0.4 1 BLD
720 BLD BLD BLD 8 BLD 0.4 1 BLD
738 BLD 1 BLD 17 BLD 0.6 1 BLD
743 BLD 1 BLD BLD 0.4 1 BLD
757 BLD 1 BLD 5 BLD 0.5 3 BLD
762 BLD 1 16 5 BLD 0.4 3 BLD
7172 BLD BLD BLD 5 BLD 0.5 36 BLD
781 15 BLD BLD 44 BLD 3.6 5 BLD
788 20 BLD BLD 5 BLD 0.4 3 BLD
790 BLD BLD BLD 5 BLD 0.7 2 BLD
791 BLD BLD BLD 5 BLD 0.5 1 BLD
792 15 1 23 7 3 1.8 3 BLD
794 BLD BLD 8 5 BLD 0.8 1 BLD
796 20 BLD BLD BLD BLD 0.2 1 BLD
797 . BLD BLD 7 BLD -3 8.9 1 BLD
798 5 BLD 5 5 BLD 0.5 3 BLD
799 BLD BLD 10 BLD BLD 2.3 1 BLD
80O BLD BLD BLD BLD BLD 1.9 4 BLD
801 BLD BLD BLD 9 BLD 1.3 1 BLD
802 BLD BLD BLD BLD ‘BLD 1.1 1 BLD
803 5 1 BLD 7 " BLD 0.7 13 BLD

210702 dup. 20 BLD BLD BLD BLD 0.4 2 BLD

210802 dup. 13 1 BLD 5 BLD 2.8 i BLD

Detection <5 <1 <5 <5 <3 <0.2 <1 <5

Limit

A P e e ) T S e e AR S S e e S W sl ML SN S kAR NS DY S S N N MM R T W Mk W M W

dup = duplicate sample
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Distribution and Chemistry of the Platinoids

A strong association between the dunites and the
platinum group minerals was first noted by
Twelvetrees (1914). Since then it has been shown
that the olivine inclusions in the platinum
group minerals are Fo 94-89 in composition and
that olivines which are this magnesian in the
ultramafic rocks of the Heazlewood Igneous
Complex are only found in the dunites. The
olivines from the layered sequence overlying the
dunites (i.e. olivine pyroxenites) are more
Fe-rich (Fo 88-79).

In the Heazlewood area the largest producing
alluvial placer deposits were in the Nineteen
Mile Creek, which drains the outcrop of the
tectonized dunite seguence.

Ford {(1981) showed that the platincids from Bald
Hill area are relatively ruthenium rich, and
occur as rutheniridosmine (Ru-Ir-Os), with minor
iridosmine (Ir-Os); minor Pt rich aloys occur,
namely the alloy rhodian iron platinum
(Rh-Fe-Pt).

In summary, the following modes of occurence
exist for the PGE in the Bald Hill area.

a. Free Ru-lr-Os grains.

b. Ru-~Ir-0s enclosed by chromite.

c. Pt-Au, and Rh-Fe-Pt alloys.

d. Ru-Ir-Os-Au alloys

e. Ru-~Ir-Os sulphides.

Comment

As previously mentioned olivine inclusions wihin
the platinoid grains are the high magnesian
variety forsterite (Fo. 94-89)., Roeder and
Emslie (1970) have related olivine composition
to temperature and indicated temperature for
crystallisation of Fo oligine from basaltic
magmas to range up to 1700°C. Crystals of this
composition occuring as inclusions within
iridosmine grains indicate formation temperature
for the platinum group minerals to be much lower
than that for the molten alloy.
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Introduction

Exploration activities completed during the
first year of the licence include a literature
review of Mines Department records, logging of
drill core, grab/chip sampling, stream sampling,
and mapping, both photo and grid controlled.

Reconnaissance Sampling

Reconnaissance grab smpling of some of the old
workings, along the west side of Caudry's Hill
was completed.

A total of twenty four samples were dispatched
to Nuclear Activation Services in Canada with
sample preparation being completed by S$.G.S. in
Sydney.

The samples were analysed for ruthenium (Ru),
rhodium (Rh), osmium {(O0s), iridium (Ir), rhenium
(Re), platinum (Pt), palladium (Pd) and gold
(Au) using the neutron activation technique
which involves the classical fire assay
collection ofPGE followed by neutron activation
analysis of the dore bead.

The results are presented in Table 1.

The results of this initial sampling were
disappointingly low, with most elements occuring
in the low part per billion range. Due to the
delicate nature of P.G.E. analysis it was
decided to assay splits from six samples
analysed via neutron activation, for alternative
analysis by inductively coupled plasma-mass
spectrometry (ICP-MS). This method involved a
fire assay style of preconcentration utilising a
nickel sulphide collector, following which the
PGE sulphides were digested in aqua regia and

in preparation for final determinations. The
results of this comparative exercise are shown
in Table 2, where it can be seen that the two
methods provide compatible results for some of
the PGE, (mainly Ru, Ir and Rh), but not for Pt
and Pd. '
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TABLE 2 Comparison of Analyses by Neutron Activation and
I.C.P. Techniques
Sample Ru Rh Pd Ir Pt
Number
210509 N 24 1 16 7 BLD
210509 I 5.2 0.47 0.5 - 5.7 i.6
210535 N BLD i 18 38 BLD
210535 1 13 1.1 1.1 38 6.8
210615 N 30 i BLD 3.1 20
210615 1 4.3 0.67 0.4 3.7 1.7
210627 N BLD 1 BLD 42 27
210627 I 15 1.3 0.7 17 1.7
210781 N 15 - BLD BLD 3.6 44
210781 1 17 3.5 0.5 4.0 33
210792 N 15 1 23 1.8 7
210792 1 4,0 0.57 0.3 2.3 3.3
N = Assayed by Neutron Activation
I = Assayed by I.C.P./Mass Spectrometry

Nb: Samples 210781, 210792 are from Heazlewood District, while
the remainder are from Adamsfield.

128660sw

R EE N S Ih NN S AN BN BN B B B eE T B Em W . N N



- 10 - 342014

Stream Sampling

A broad stream sediment sampling program covering the
entire igneous complex north of the Corinna Road was
completed with the collection of 66 samples.

The method of collection of the Heazlewood stream
samples differed from that used at Adamsfield in
December 1985, in that a variation of the old loaming
technique (for soils} was adopted. The technique
involved the collection of 3 to 5 sub-samples (as
partial heavy mineral concentrates) spread over about
0.5 km of stream length, which were then combined into
a single sample weighing approx. 1 kg.

A reference sample weighing 100g was also collected.

The effectiveness of this method has yet to be fully
assessed, although preliminary results indicate it to
be a viable technique. A total of 13 samples contained
vigible osmiridium as follows:

Samples 2 and 38: near Caudry's Prospect

" 5,6,9,16,19: tributaries to 19 Mile Creek,
including Fenton's Prospect.

# 39, 41, 43,48: Jones Creek, north east of
Basalt Hill

" 50 near Bronzite Hill

"t 47 Nickel Creek, west of Brassey
Hill

The stream sampling has thus confirmed the
prospectivity of the Caudrys-Fenton Prospects interval
of the 19 Mile Creek dunites and has extended this
interval of 4 km out to 8 km as far as Bronzite Hill
at the north east extremity of the dunites.

Sample 38 was collected differently to the remainder,
namely by the meticulous retrieval of silt and sand
size grains from the bottom of a pot hole in the
creek. This technique vielded 30 grains of osmiridium
and 4 of gold from 2 pan fulls of sediment. All the
heavy minerals were approx. pinhead size.

Sample values for Ir, Au, Pt and Pd are shown in Table
3 and sample locations are depicted in Figure 2.

128660sw
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TABLE 3 | o
Sample Au Ir Pt Pd Sample Au Ir Pt Pd
HZSS01 <€0.005 <0.01 0.010 <0.001 Hzss34 <0.005 <0.01 0.004 <0.001

02 " " 0.009 " 35 " " 0.002 "

03 " " 0.007 " 36 " " 0.002 o

04 0.005 " 0.010 " 37 " " 0.002 "

05 <€0.005 " 0.015 " 38 0.005 (68.0) - -

06 1" M 0.020 " 39 <€0.005 <0.01 0.001 <0.001

07 t U 0.006 " 40 " " 0.010 0.005

08 t i 0.025 i a1 " (12.0) 0.004 <0.001

09 " " 0.015 " .42 0.005 £0.01 0.025 "

10 " " 0.005 " 43 <0.005 " £0,001 "

11 U " 0.007 " 44 " " 0.009 "

12 " " 0.020 " 45  0.005 n 0.004 "

13 " " 0.070 " 46 " " <0.001 "

14 " " 0.025 " 47 <€0.005 v £0.001

15 " " - - 48 oo " 0.005 0.005

16 " (21.0) 0.015 0.002 49 " " 0.003 <0.01

17 " <0.01 .0.024 <0.001 50 " " 0.007 "

18 " " 0.006 " 51 " " 0.010 "

19 " " <0.001 " 52 " " 0.008 "

20 " " 0.005 " , 53 " " 0.010 "

21 " 0.09 0.045 " 54 0.005 1 0.004 "

22 " <0.01 0.002 " 55  0.010 " 0.004 "

23 " " 0.004 " 56 < 0.005 " 0.003 "

24 " f ' 0.003 " 57 " " €0.001 "

25 " t 0.020 " 58 " " £0.001 "

26 " (19.0) 0.035 f 59 " " 0.002 "

27 " <0.01 0.005 " 60 "o " 0.001 "

28 " " 0.002 " 61 " " ~ 0.015 0.006

29 " " 0.006 " 62 " " 0.015 0.006 w

30 " " 0.004 i 63 " " 0.002 0.005 i

31 " " 0.002 " 64 " " 0.001 < 0.01 2D

32 i " 0.006 " 65 " " 0.015 M <

33 " " 0.004 " 66 " U 0.006 " ot
N ot

Ir values shown in brackets -~ assayed by Alex Stewart, all other Ir (and the Au, Pt, Pd)
values assayed by AMDEL. -
All values in g/t

- A s e



¢
(g
b
ot

3.4.1

3.4.2

128660sw

12 942016

3.4 Mappin

Introduction

Mapping by Rubenach (1973) showed the presence
of three major rock groupings in the Heazlewood
Igneous Complex, viz:

the Nineteen Mile Creek Dunites (on the western
side)

the Bald (Caudry's) Hill Pyroxenites (in the
south centre), and

the Brassey Hill Harzburgites (on the eastern
side).

The current program of mapping has involved
initial regional scale mapping using air photo
interpretation (Figure 3), detailed mapping
using enlarged air photos (Burgess and Brassey
Hill sheets, Figures 4 and 5), grid controlled
mapping (Caudry's Prospect, Figure 6), and
uncontrolled mapping (South Fentons Area, Figure
7)-

The Burgess and Brassey Hill map sheets cover
the Brassey Hill Harzburgites (eastern area),
with minor coverage of the other two groups,
while the Caudry's and South Fentons area maps
cover the Nineteen Mile Creek Dunites (Western
area).

Lithologies

Western Area

Mapping at the Caudry's Prospect and in the
South Fentons area (Figures 6 and 7) indicates
the presence of dunite, orthopyroxenite, clivine
orthopyroxenite, lherzolite (tectonite)?
harzburgite and chromitite. The dunite and
orthopyroxenite may be either massive or
complexly interlayered, and the chromitite
occurs as small lenses.

At the abandoned Caudry's workings, inspection
of the material worked in the Leech Shear shows
it to be a soft, slickensided white to yellowish
green talcose, serpentinite, derived from rock
rich in olivine and orthopyroxene. Petrographic
examination of this material suggests it may
have been a harzburgite, consisting essentially
of olivine and bronzite, however it now consists
dominantly of crysotile, lesser bronzite,
remnant olivine, minor chromite and secondary
magnetite.
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Eastern Area

Mapping of the Burgess Hill - Brassey Hill area
(Figures 4 and 5) indicates the presence of
harzburgite (variably granular, poikilitic and
plagioclase bearing), dunite (+/- plagioclase},
troctolite, anorthosite, orthopyroxenite (+/-
olivine +/~ chromite), chromitite,
gabbro/norite, dolerite, and quartz diorite
(shown as plagiogranite on Figures 4 and 5).

Minor lherzolite (variably poikilitic and
pPlagioclase bearing) is also present on the
southern flank of Brassey Hill. The rock types
in the eastern portion of the complex are both
more numerous and more complicated in their
modes of occurrence; many have transitional and
interlavered relations with adjacent lithologies
(e.g. troctolites grade in to interlayered
dunite/harzburgite/pyroxenite). Petrographic
descriptions of samples from both areas are
contained in Appendix 1.

Structure

The regional structural interpretation presented
in Figure 3 shows two main groups of linears to
occur

- a NE SW group representing magmatic layering
and unit boundaries, and

- a NW SE group of fractures.

Other major linears trending N-S and W-E in the
western area also appear to be fracture
directions.

Regional airborne electromagnetic data (DIGHEM
IT, flown in 1980} also defines major linears,
separating the complex into major geological
domains.

The largest NW~-SE trending linears are those
present in the valley of Burgess Creek, and the -
Brassey-Gabbro Hill linear, which the mapping
has shown to consist of a 0.5 km wide group of
sheared zones. :

This latter feature appears as the faulted
contact between the Bald Hill Pyroxenites to the
south, and the Brassey Hill Harzburgites to the
north and east. 1In the vicinity of Caudry's
workings, the main PGE mineralised ghear zone
(the Leech Shear) trends 810O - 320°, while the
Caudry's Shear trends 090" .

On a local scale, the regional lineaments are
manifest as strong jointing and shear zones
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which vary in intensity according to the
proxXimity to the axes of deformation, nature of
host rock, etc. As a rule, the faults and shear
zones exhibit a generally high degree of
serpentinization, and as such have controlled
the drainage system throughout the region.

Previous mapping by Rubenach {1973) has outlined
a broad anticlinal structure trending north-east
along Bald Hill.

Mapping of the eastern area, north of Brassey
Hill has revealed both NW and NE trending folds,
the regional significance of which has yet to be
fully assessed.

Recent mapping at Caudry's Prospect has shown
the facing of the interlavered dunite-pyroxenite
sequences to be to the south east, a feature
which if regionally significant would indicate
either tighter folding than recognised to date,
or overturning of the Bald Hill anticline.

Metamorphism

All rock units have suffered serpentinisation to
some degree, with the massive pyroxenites being
the least affected. . Serpentinisation is most
strongly developed along major fault zones,
fractures and shears, which often separate
distinct rock units.

Typical alteration products of the most common
minerals are as follows:

0Olivine - serpentine, magnetitie
Orthopyroxene - serpentine, chlorite, talc,
uralite

Clinopyroxene - as above, plus sericite
Plagioclase - saussurite, hydrogarnet, clays,
sericite

Chromite - hematite, uvarovite, magnetite.

An unusual altered rock termed silica carbonate
has been found on the southern and eastern
flanks of Brassey Hill, and appears as the
result of extensive replacement of both mafic
and ultramafic lithologies. The carbonates
present include magnesite and siderite and the
ultramafic origin of some of these rocks is
indicated by relict chromites, and minor
orthopyroxenes.
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GEOQOPHYSICS

A review of previous work by Comstaff Pty. Ltd., with
emphasis on the DIGHEM survey flown in 1980, was
performed by consulting geophysicist, D. Trussel.

The DIGHEM data was collected on flight lines 200m
apart, an average bird height of 45 m, and an
effective depth of search of 90 m.

A total of eight EM responses were considered
anomalous in the ultramafic rocks, namely 5A, 17C,
19¢, 19K, 21G, 23B, 31E and 44A.

These anomalies were located in the field, and in the
majority of cases were seen to be situated in either
fracture or shear controlled drainage channels.

Accordingly, in a region where topographic relief
varies by 200 m, those anomalies located at distances
in excess of 135 m below the bird {(or 100 m below the
average maximum elevation), are considered spurious.
Other DIGHEM anomalies sourced from the search depth,
are considered to be due to either saline water or
alteration products (clays) in fault zones. Prior to
the discovery of the sulphides near Fenton's Prospect,
the DIGHEM technique was deemed unsatisfactory for the
location of the PGM disseminations in the host
ultramafics.

Consequently, certain anomalies will require

" re-assessment in terms of their suitability for ground

EM coverage.

128660sw
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5. MINERALIZATION

5.1

128660sw

FPlatinoid Group Elements (PGE)

The western portion of the Heazlewood igneous
complex is well known for its production of
“"osmiridium" from both alluvial and hardrock
sources.

All the available evidence points to the
Nineteen Mile Creek Dunites as being the host
rocks for the osmiridium (PGE), although the
actual styles of this PGE mineralization have
yet to be rigorously established.

Possible modes of occurence include:
5.1.1 Chromitite hosted PGE

5.1.2 Nickel sulphide hosted PGE
5.1.3 Olivine {(dunite) hosted PGE

5.1.4 Hydrothermal introduction
(?remobilization) of PGE.

The best exposed hard rock workings are present
at Caudry's prospect, discovered by W. Caudry by
loaming up the hill on the north side of McGinty
Creek. The osmiridium was mined from a north
west trending sheared zone, although adits
driven in an easterly direction suggest a
further group of shears. The material (?ore)
worked in the main (Leech) shear consists of
blue grey talcose serpentinite, associated with
magnesite and opaline silica.

However, the minor steatisation and carbonate
alteration (?associated with the shearing), in
conjunction with some locally elevated Au values
in grab samples of ultramafic rocks in the
general area, hint at minor gold mineralization
also.

Possible hydrothermal concentrations of PGE
occur in silica carbonate rocks in the eastern
area, with the following maximum values.

Cu - maximum value 0.13%

Pb - " 0.76%
Zn - " 5.70%
Ag - " 0.12%
Sh - " 280 ppm
Ni-" 0.18%
Au - " 70 ppb
Pt - 40 ppb
Pda - " 42 ppb
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The PGE potential of the eastern area is still
being assessed, and preliminary results of
chromite analyses from Chromite Ridge (west of
Burgers Hill) indicate a more iron rich and less
refractory composition compared to those in the
western area.

Nickel

The type locality for heazlewoodite (Ni 83) is
in the Lord Brassey mine on the summit gf
Brassey Hill. Other evidence of nickel
mineralisation in the same area occurs in the
form of zaratite and hellyerite, and the
heazlewoodite is clearly shear hosted (and
related?). A likely genesis for this
mineralization would involve sulphur bearing
serpentinising? fluids which were channeled into
the shear after reaction with silicate - shed
nickel.

A different type of nickel mineralization occurs
in a dunite breccia on Fentons knob in the
western area; the matrix to the breccia is
formed of pentlandite and the evidence in favour
of either a magmatic or secondary origin is
contradictory.

Sampling and analyses of this breccia has
returned grades of 0.35% to 1.23% Ni, but with
only very low values of Pt and Pd.

A bulk {channel) sample from the Lord Brassey
Mine returned a value of 7.66% Ni, but with only
low PGE values.

Pentlandite has alsc been observed in silica
carbonate rock in association with galena and
sphalerite, and appears as an example of
hydrothermally mobilised nickel.

Chromite

As indicated in section 5.1, only limited
analytical data for chrome bearing spinels is
available at present, the Nineteen Mile Creek
Dunites appear to host the most Cr rich spinels,
and Chromite Hill consists of dunite with 5-20%
chromite. Elsewhere, as Chromite Ridge, both
troctolite and anorthosite host chromites.

Base Metals

Silica carbonate altered mafic and ultramafic
rock types frequently carry visible '
sphalerite-galena-pyrite-chalcopyrite, and a
Devonian age for the metasomatism is suspected.
minor pyrite and chalcopyrite occur in the
dolerites
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(late stage sills?) and minor chrysocolla is
present in a harzburgite 750m NE of Brassey
Hill.

Maximum values of Cu, Pb, An etc. are shown in
Section 5.1.
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6. DISCUSSION

6.1 PGE Assay Agsessment

Following the poor reconciliation of visible
osmiridium with analytical Ir data for the
stream samples, this company has embarked on a
major program of PGE analysis assessment.

Platinoid group element (PGE) analytical
techniques appear to be reasonably well tested
for Pt, Pd and Rh, but not for 0s, Ir and Ru.
This company has conducted extensive
investigations into analytical methods for Os
and Ir, with the object of obtaining reliable
analyses, and these studies are continuing.

Commercial laboratories and other organizations
used to analyse drill core (Adamsfield), stream
samples (Heazlewood) and artificial (or spiked)
stream samples, are as follows:

l Australian Mineral Development
Laboratories (AMDEL) Australia
Alex Stewart Assayers Ltd. UK
. Johnson Matthey Technology Centre UK
Resocurce Development Group Australia
. Neutron Activation Services Canada
I Genalysis Laboratory Services
_ Pty. Ltd. Australia
Australian Metallurgical & Testing
Consultants Pty. Ltd. (AMTEC) Australia
' Central Mineralogical Services Australia
Analytical Services (W.A.) Pty.
Ltd. UK
l *Robertson Research International UK
*Comlabs Pty. Ltd. Australia

(*Analyses in Progress)

Preliminary assessment of the results obtained
to date are that most laboratories do not have
satisfactory techniques for determining the
elements Os and Ir, the exceptions being:

(1} Analyvtical Services - preobably
satisfactory results for both 0Os and Ir,
for both core and stream samples:

(2) Neutron Activation Services - probably
satisfactory results for Ir only (core
samples);

(3) AMDEL - probably satisfactory for Ir only
in core samples, but very erratic for the
stream samples;

{4) Alex Stewart Assayers Ltd. - probably
satisfactory results for Ir only in stream
samples.

128660sw
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The most promising development in PGE analyses
may be the method recently registered with
Comlabs Pty. Ltd. by a Canadian organisation;
the method involves bulk leaching using a cold
chlorine based reagent, ozone induced oxidaticn,
extraction of the PGE chlorides with an organic
solvent, and finished with carbon rod/AAS.

Brassey Hill Harzburgites

The recent program of mapping has confirmed the
observation made by Rubenach that this group of
rocks contained some plagioclase bearing units.

However, the feldspar is widespread, ranging in
content from %% 5% in plagioclase bearing
dunites and harzburgites, to higher levels in
troctolites, gabbros and anorthosites. Current
modelling, as an aid to assessing the PGE
potential of the eastern area, suggests these
feldspar bearing rocks may be formed as a result
of mixing of first stage melts with second stage
melts.

Pending the analytical results of a large suite
of samples, further comments on sulphur
saturation levels and PGE content cannot be made
at present.
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I;’IAN RATMOND HOLZBERGER OF 4 LIDDELL HEIGHTS LEEMING,
in the STATE OF WESTERN AUSTRALIA, do solemnly and
sincerely declare:-

THAT an amount of $83,815 has been expended on
Exploration licence No 21/85 Heazlewood during the twelve
month period to November 30 1986 and is made up as
follows:

$
Technical Services 49,730
Air Photos and Mapping 3,766
Assays 5,648
Drafting 119
Field expenses 1,147
Freight 469
Power 178
General Expenses 3,199
Vehicle Costs 3,537
Metallurgical Test work 1,547
Petrology 1,926
Communications : 153
Tenement Administration 610
Travel and Accomodation 2,900
Contractors/Labour 5,777
Leases Expenses 271
Site Preparation ' 2,560
Legal Expenses 278
Total 83,815

And I make this solemn declaration conscientiously
believing the same to be true and by virtue of the
provison of an Act of Parliament of Western Australia
rendering persons making false declaration punishable for

wilful and corrupt perjury.
oV

Peclared before me at Pefth )
this 9th day of January 1987)

g/expst/1yb
hwdexpst

BRIAN R. CROWDER
COMMISSIONER FOR DECLARATIONS
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Analysis code Al1/1 Report AC 4509/8B6 Page 61
NATA “rtiflcate Results in ppm
Sample Cu Pl Zn N1 _Co Cr
232110 40 <5 2 LBNO0 19% 810
232111 15 <5 25 ab4qQ 115 890
232132 170 <5 19 1.237% 395 910
232113 <2 <h 15 950 70 BGn
i 232114 54 <h ig 5250 175 5840
23221319 14 <h 31 5400 205 1220
) 232140 4 <5 28 1280 94 870
23219348 120 <5 20 7.867% 1780 350
I Detn limait {23 (5} {2} (9) {5) {10)
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Report AC 4509/86
Page 1 .

ANALYSIS

SAVPLE ANTIMONY  GOLD  PALIADIUM  PLATINUM
MARK Sb Au Pd Pt
ppm g/tonne  ig/g ug/g
232110 <4 0.1 <0.005 <0.005
232111 <4 0.1 <0.005 <0.005
232112 <4 0.1 <0.00S <0.005
232113 <4 0.1 <0.005 <0. 005
232114 <4 <0.1 <0.005 <0.005
232139 <4 0.1 <0.005 <. 005
232140 <4 0.1  <0.005 <0.005
'M; 232198 @ wm';;'oriﬂmuJuko'ngm—“‘" <o.06§_¥_f:>
Method: X1 A7/1 —emea- A7/3 ----—--
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