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IV A number of adits were identified within the bounds of
the Specimen Creek grid. Those considered safe for entry
were mapped and sampled.

V Mapping and sampling of newly created exposure within the
King River Power Tunnel continued. Areas with anomalous
Au and base metal geochemistry were channel sampled.
Access to date has been restricted to the surge tunnel
and to the head race tunnel, between 6025 mW and 6860 mW.

VI A regional mapping programme has commenced with the aim
of identifying prospective base metal host horizons
within the Central Volcanic Complex (CVC) volcanics.

VIII Baryte and pyritic samples from the Specimen Creek grid
were submitted for 5 34 analysis.

IX The Pb isotope study identified a distinct Cambrian
signature for the Specimen Creek alteration zone.
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SUMMARY

The original soil sampling programme (Noonan, 1989) was
extended to cover the entire Specimen Creek grid.

Soil geochemical samples from the areas of anomalous Ba
and As were sUbsequently analysed for Au. A coincident
low order Au anomaly was identified over basalts and
volcaniclastics within the northeast of the grid.

Zones of anomalous soil geochemistry were costeaned.
The programme did not adequately expose the bedrock due
to the deep weathering profile developed over much of the
study area. Marked elevations in Pb and Ba towards the
northern limits of the alteration zone were noted.
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2 • INTRODUCTION

The Lynchford EL 47/83 formerly covered an area of 30.7 sq.
km. and is located south of Queenstown (plate Lyn 24).

The EL has been held by CRA Exploration pty. Ltd. since 10
March, 1985 and is subject to the terms of the Mount Read
Volcanics Joint Venture.

This report outlines the work undertaken over the last year on
the 15.3 sq km area retained by Aberfoyle Resources Limited
since the 50 percent reduction on 10 March, 1990. Work
undertaken on the relinquished part of the original licence is
described in Noonan, 1990. An area of 0.75 sq km covered by
ML 27/82 is excluded from the licence.

2
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3. EXPLORATION ACTIYITY

Previous exploration comprises turn of the century prospecting
and modern systematic exploration conducted over most of the
licence since 1966, A detailed summary of exploration
activity on Lynchford EL 47/83 is included in Aberfoyle
Resources Limited, Progress Report for the year ended 30
April, 1989 (Noonan, 1989),
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4. EXPLORATION ACTIVITY LYNCHFORD EL 47/83 1989/90

4.1 Regional Programme

4.1.1 Introduction

The object of the regional programme has been to assess the
potential for VMS style base metal mineralisation within the
licence. This has been achieved through stream sediment
sampling, regional mapping and rock chip sampling.

The regional geology is summarised on plate Lyn 38 compiled
from mapping by Aberfoyle and the Division of Mines and
Mineral Resources (DMMR) (1:50,000 Mount Lyell sheet, 1987 and
1:25,000 Queenstown sheet, 1989).

4.1. 2 Geology

Cambrian

Western Sequence

The oldest rocks exposed are those of the Western Sequence,
outcropping over a substantial part of the licence area north
of the King River (plates LYN 9A, 9B, 23 and 38).

The Western Sequence consists of a basal sequence of basaltic
lava, lava breccia? and ash and breccia sized volcaniclastic
(Cmrb) of tholeiitic composition. The basalt is exposed
within the core of the Miners Ridge anticline. A sequence of
fine grained micaceous sandstones/quartzites (Cmrs) flank the
tholeiitic basalt and form a topographic high (Miners Ridge)
along the north eastern margin of the licence.

Overlying the Miners Ridge sandstone to the west is a sequence
of black shales interbedded with fine grained impure
feldspathic sandstones or greywackes, shaly grits (Cwm) and
interbedded lapilli volcaniclastics (Cwlv).

Unconformably? overlying the main body of Western Sequence
sediments is a unit of quartz, feldspar phyric, lithic,
rhyolitic to dacitic lapilli volcaniclastic (Cwql).

Central Volcanic Complex

The Miners Ridge sandstone is flanked to the east and south by
the Central Volcanic Complex.

4
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This sequence is dominated by quartz feldspar porphyry (Ccvp),
dacitic lapilli volcaniclastics, dacitic to rhyolitic lavas
(Ccvl) and includes minor andesitic lava (Ccva). Interbedded
with the volcaniclastics are horizons of black shale with
interbedded siltstones and sandstones (Ccvm).

Que-Hellyer Volcanic Equivalents?

The calc-alkaline volcanics (the Lynch Creek Basalts of
Corbett, 1979) which subcrop in the central north of the
licence have been described as time and chemical equivalents
of the Que-Hellyer Volcanics (Crawford, 1987; Corbett pers.
corom.). Recent mapping by Aberfoyle over the specimen Creek
grid (plate Lyn 10, 9A, 9B) has further subdivided this area
into a number of mappable units. These units are described in
detail in the Progress Report for 1989, (Noonan, 1989).

Tyndall Group

Unconformably overlying the western Sequence sediments and
possibly unconformable? upon the main mafic body is a sequence
of lapilli volcaniclastics. The lapilli volcaniclastic was
previously described as a Comstock Tuff equivalent (Corbett,
1979).

Conformable upon the lapilli volcaniclastic is a narrow
horizon of white highly weathered and leached mudstone (Ctm).
This is overlain by feldspar quartz phyric sheared lapilli
volcaniclastic (Ctfl).

Ordovician

Unconformably overlying the volcanics in the south east of the
area retained (plate Lyn 38), is a sequence of
undifferentiated conglomerate (Ocg, Owen ?). Unconformably
flanking the volcanicS to the west of the retained area is
sandstone and grits (Oss, in places chromite bearing) which
are correlates of the Pioneer beds (Corbett, 1979). These are
succeeded conformably by the Gordon Limestone (Olst).

Silurian

A small area of silurian sediments composed predominantly of
mudstone with minor interbedded siltstone and sandstone (Smst)
outcrops in the north west of the retained area.

Quaternary

Lying unconformably on the palaeozoic basement are a range of
Quaternary sediments. Pockets of Pleistocene? glacial till
and outwaSh gravels (Qg) occur as high level deposits
predominantly along the Queen River Valley. Flanking the
lower western slopes of Mount Jukes there is a colluvial scree
(Qc) dominanted by Owen Conglomerate clasts.

5
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Recent alluvial deposits (Qa) occur along the Queen River and
form alluvial flats in several of the more major creeks

4.1.3 Regional Rock Chip Geochemistry

At the time of reporting, three rock chip samples had been
taken from the northeast corner of the licence. Results and
sample locations are detailed in Appendix III and on plates
Lyn 20 and 21.

No anomalous base metal values were reported.

4.1.4 Regional Pb Isotope study

The sample of gossanous float 482124 (plates LYN 20 and 21)
was submitted for Pb isotope characterisation. Results
indicated a Cambrian VMS signature similar to those at Prince
Lyell and the Specimen Creek alteration zone (Carr & Dean,
1989b).

4.2 Specimen Creek Grid

4.2.1 Introduction

During 1989/90 the Specimen Creek soil sampling programme was
extended to cover the entire grid. Ground magnetics were also
completed. An extensive costeaning programme was conducted
over areas of anomalous Ba and As soil geochemistry and over
the Specimen Creek alteration zone. A number of rock chip and
soil geochemical samples from the gridded area were submitted
for Pb and S isotope analysis. A review of the 1:2500 scale
geology was completed.

4.2.2 Geology

A geological review was undertaken following the completion of
the soil sampling, costeaning and magnetics programmes. The
assimilation of the extra data provided by these surveys lead
to slight changes in the 1:2500 scale interpretative geology
plates 9A, 9B.

The geological characteristics of the various units mapped are
discussed in detail in Noonan, 1989.

Petrology

Sample P482135 from the northeast of Specimen Creek grid is
described as a meta-dacite or acid andesite (Appendix VIII).
The identification of a more acid lava associated with the
main mass of basaltic lava, supports the soil geochemical
survey which highlighted an unusual Zr rich mass fringing the
eastern margin of the basaltic lava.

6
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structure

The ground magnetic survey (section 5.1) and image processed
soil geochemical data (section 4.2.3) and geological mapping,
support the interpretation that an east-west trending fault
structure is developed along the specimen Creek geomorphic
depression. The fault truncates the northerly striking
sediments and volcaniclastics against the main mafic body.
Reverse fault displacement is evident. The extent of any
vertical displacement and the resultant potential for burial
at depth of any volcanic hosted massive sUlphide body, is
unclear.

The main northwest-southeast trending fault structure appears
to have induced substantial sympathetic fracturing and quartz,
baryte vein development.

4.2.3 Geochemistry

4.2.3.1 Soil Geochemistry

An infill soil sampling programme was completed over the
southwest corner of the Specimen Creek grid to establish the
extent of the basaltic lava identified on line 1600N and to
locate any base metal anomalism. Sampling was conducted at
25m spacings using a power auger to ensure that a consistant C
horizon sample was obtained. An additional 149 soil samples
were taken and SUbmitted for Cu, Pb, Zn, Ag, As, Ba, Cr, Zr
and Ti analyses (results and sample locations are included in
Appendix II).

No anomalous zones were located but the survey was a useful
enhancement to the geological mapping. The survey clearly
indicated the zone of basaltic lava (characterised by elevated
base metal values, notably Cu 110-185 ppm) trending northeast­
southwest from 1600N towards the HEC Lynchford camp. The
survey also outlined the extent of the Tyndall Group lapilli
volcaniclastic (Comstock Tuff, Corbett, 1979) characterised by
its elevation in Ti (5000-10,000 ppm).

A number of sample pUlps (128) from the 1989 survey were
selected for Au analysis. The samples were selected from
areas of anomalous As, Ba (northeastern corner of the grid)
and Pb, Ba, As (Specimen Creek alteration zone) soil
geochemistry. Detailed results and location sheets are
included as Appendix II and displayed on plate LYN 35A.

The samples submitted for Au analysis indicated a low order Au
anomaly within the northeast of the grid, coincident with the
zone of anomalous As and Ba. No elevation in Au was observed
over the Specimen Creek alteration zone along line 2600N.

7
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The low order Au anomaly (max.0.375 ppm) was investigated by
costeaning. The results are discussed in section 4.2.4. The
elevated value of 6.1 ppm Au was shown by follow up auger
sampling to be alluvially derived.

Image Processing

Images were produced of each of the assayed elements along
with ratios of several of the more compatible and least
compatable elements of the correlation matrix (the correlation
matrix is included as part of Appendix II). The resultant
images were useful in enhancing various lithological and
structural trends.

The images that more clearly distinguished various lithologies
include those produced for Cu, Ba, Cr, Ti, Ti/Zr and to lesser
extent Pb, Zn, As and Zr.

The Cu (Plate Lyn 42A) and to a lesser extent Pb and Zn images
(Plates 42 B, C), clearly outline the extent of the various
mafic units. The Cr (Plate 42C) image highlighted the more
basic areas (basaltic lava?) within the mafic bodies. The Ti
and Ti/Zr (Plate 42H) plots clearly defined the Comstock Tuff.
The Ba and Pb images outlined the Specimen Creek alteration
zone. The Ba, As (Plate 42F), Au images (Plate 42E)
highlighted the anomalous zone associated with veining within
the basaltic lavas and lapilli volcaniclastics in the
northeast of the grid.

The Zr and Ti/Zr images highlighted the central dacitic lava
located immediately to the north of the specimen Creek Fault.
An elevation in Zr (100-400 ppm) was noted, associated with
the area of anomalous As and Ba possibly suggesting that a
compositionally distinct lava may be present.

Image processing also proved to be a useful tool in the
enhancement of structural features. Notable was the
delineation of the specimen Creek Fault. The survey also
outlined the northwest-southeast trending fault crossing the
northeast of the grid.

An additional feature highlighted was the trend of the As, Ba
and (Au) anomaly to subparallel the local northwest-southeast
structural trend, rather than paralleling the north-south
trend of the host lithologies. This along with additional
evidence from field mapping and isotopic studies supports the
interpretation that the anomaly results from structurally
controlled (fault/vein related) mineralisation.

8
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Principal Component Analysis

A nine element (Cu, Pb, Zn, As, Ba, Cr, Zr, Ti, Ti/Zr)
principal component analysis was undertaken, with Au excluded
because of the limited extent of the sampled population. The
principal component analysis proved to be a useful
interpretive aid. A number of distinct lithological and
structural components were clearly highlighted through the
application of a variable set of clip limits.

Lithological and structural characteristics highlighted by the
principal component analysis included:

i) The limits of the various mafic bodies.

ii) The extent of basaltic versus andesitic lavas
within the mafic bodies?

iii) The extent of the Tyndall Group lapilli volcaniclastic.

iv) The extent of the dacitic lava identified to the
north of the Specimen Creek Fault.

v) The extent of felsic volcaniclastic fringing the
Tyndall Group.

vi) The limit of the Specimen Creek alteration zone.

vii) The presence of a distinct volcaniclastic body
crossing the southern margin of the grid.

viii) The possibility that subcropping basaltic lava
or a polymict basaltic unit trends northwest
from the southeastern corner of the grid.

ix) The extent of alluvial sediments covering the
mafic bodies.

x) The trend and limits of the specimen Creek Fault.

xi) The trend of northeastern anomalous zone to
parallel the main northwest-southeast fault
zone.

4.2.3.2 Rock Chip Geochemistry

Eight rock chip samples were submitted for analysis during
1989/90. The detailed results and sample locations are
included as part of Appendix III and outlined on plates Lyn
11A, Band 12A, B.

9
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Three rock chip samples (482135-482137) were taken from the
northeast of the grid to aid in the definition of the northern
limit of the fault dislocated block of basaltic lava (Clab).
Sample P482135 exhibited a marked elevation in Ba (0.68%), Pb
(825 ppm) and weak elevation in As (20 ppm). The elevation in
Zr (520 ppm) together with the Ti/Zr ratio suggests that
P482135 may represent an unusual Zr rich lava of dacitic
affinity.

An additional five rock chip samples (482592-482596) were
taken during the Specimen Creek alteration zone costeaning
programme. The most encouraging results were obtained from
samples of pyritic pods within the intensely altered and
weathered andesitic lava? Sample 482596 returned anomalous
Ag (75 ppm) and elevated As (210 ppm) and Au (0.087 ppm)
values. The other rock chip samples of variously altered and
weathered andesitic lava?, though less encouraging contained
detectable levels of Ag (1.5-11 ppm) and elevated As (46-220
ppm) values.

4.2.4 Costeans

A costeaning programme was conducted over the Specimen Creek
alteration zone (9 costeans), and the zone of anomolous Ba, As
and Au soil geochemistry towards the northeast of the grid (6
costeans). A smaller programme was conducted over the zone of
silicified pervasively haematite altered breccia
volcaniclastics flanking the western margin of the main mafic
body at 3400N, 1450E (2 costeans). A further three costeans
were excavated to examine sUbcropping baryte located within
the northeast of the grid. The costean locations are
summarised on plate LYN 34A and sampling results are included
as Appendix IX.

Baryte Mineralisation

The costeaning programme intended to examine the nature of the
baryte mineralisation and any associated alteration.

The costeans (plates Lyn 36J and 360) exposed baryte veining,
developed subparallel to the local northwest-southest
structural trend. NO alteration was observed associated with
the vein development.

The channel sampling programme failed to highlight any
anomalous base metal or precious metal values, with only the
expected elevation in Ba reported.

The conclusion drawn was that the baryte vein development was
related to movement on the northwest-southeast fault
structure.

10
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silicified haematitic breccia volcaniclastic (Clbv)

A small costeaning programme was undertaken across the contact
between the silicified and pervasively haematite altered
breccia volcaniclastic (Clbv) and the main mafic body (Clab)
at 3420N, 1420E and 3390N and 1458E.

The costean at 3390N, 1458E failed to penetrate the weathered
soil profile and work was sUbsequently abandoned. The costean
at 3420N, 1478E (plate Lyn 361) exposed the contact between
the andesitic lava and breccia volcaniclastic.

The channel sampling of the costean base failed to indicate
any anomalous base metal or precious metal mineralisation.

Specimen Creek As, Ba, Au Anomaly

six costeans were dug over the zone of anomalous Ba, As, Au
soil geochemistry in the northeast of the grid. Five costeans
were excavated along line 3800N with an additional short
costean excavated to the south at 3644N, 2340E.

The results of the channel sampling and geological mapping are
summarised on plates Lyn 36, K, L, M, N, P and costean
locations are highlighted on plate Lyn 34A.

The programme exposed a number of zones of intense white
quartz vein development with minor associated pyrite veinlets
and goethite staining developed after pyrite. The quartz
veined zones are generally developed sUb-parallel to the
regional structural trend.

The costeans were all channel sampled but no marked elevations
in base metal or precious metal values were observed. Slight
elevations in Au, As and Ba were noted in association with the
more intensely quartz veined areas. The generally lower assay
values obtained during the costean channel sampling programme
suggests that there may have been a degree of Au, As
remobilisation and concentration within the soil profile.

Specimen Creek Alteration Zone Costeans

A costeaning programme was carried out over the Specimen Creek
alteration zone. The results are summarised on plates Lyn 36
A-H.

The deep weathering profile developed in this area limited the
costeaning effectiveness. The alteration was best exposed
within the costeans at 2600N, 1250E and 2630N, 1232E (plates
Lyn 36F and 36H).

The costean at 2600N 1250E exposed pervasively sericite
altered basaltic lava? in places spotted with fuchsite and
pyrite. The alteration was generally patchy with zones of
less altered weathered basaltic lava recognisable. The
channel sampling programme highlighted elevations in Pb (1450­
1795 ppm) and to a lesser extent Zn (50-355 ppm).

11
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The costean at 2630N 1232E exposed weak to intensely sericite,
fuchsite, pyrite altered andesitic lava? The channel
sampling programme identified elevations in Pb (max. 9775 ppm)
and weakly anomalous Zn values (max. 360 ppm) and As (max. 230
ppm) and marked elevations in Ba (max. 36,000 ppm).

Costeaning, whilst not providing any major advances in the
understanding of the Specimen Creek alteration zone, did help
to accurately define the zones northern limit. The costeaning
programme proved to be invaluable in explaining the nature of
the baryte mineralisation and an extremely useful aid to
understanding the anomalous As, Ba and Au soil geochemistry.

4.2.5 Historical Workings

Specimen Creek Mine

Examination of the Specimen Creek adits, located approximately
300-400m to the south of the King River gold mine revealed
similar drives developed within highly weathered andesitic
lavas. In places the Specimen Creek adits showed evidence of
extensive caving and sUbsequently no further work was
undertaken. The mine is located on plate Lyn 38.

No reports of production from the Specimen Creek mine could be
found in the literature. Montgomery, 1894 briefly described
the work undertaken at the King River gold mine.

GUilfoyle Creek Mine

Two short drives and a cross cut were located in the ridge to
the north of line 3800N, 2150E. These are presumably the
Guilfoyle Creek adits described by Twelvetrees, 1900, as no
other evidence of mine development was located along the grids
eastern side.

Geology

The geology is summarised in detail on plate Lyn 25A. The
main adit (3860N, 2175E) was driven upon a sequence of
variably weathered and altered dacitic ash to lapilli
volcaniclastic. An intensely white quartz veined zone was
intersected from 27.1-33.6m and presumably represents the
auriferous vein sought by the former miners. No effort was
made to drive north or south upon the quartz veined zone.
West of the quartz veined zone there is a series of highly
sheared shales.

Further to the north there is a minor development (3871N,
2153E). The adit is developed within a sequence of
interbedded volcaniclastics and mudstone. Some effort was
apparently made to drive northwards upon an intensely quartz
veined dacitic lapilli volcaniClastic.

12
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Geochemistry

The results and locations of the adit channel sampling
programme are shown in detail on plate Lyn 25B and included
within Appendix IX.

The assay results were low order and explain why work was
abandoned. Channel sampling of the northern wall of the main
adit returned a minor elevation in Au (max. 0.211 ppm) over
the zone of intense white quartz veining. The results of
channel sampling in the smaller adit to the north (3871N,
2153E) revealed minor elevations in Au (max. 0.054 ppm)
associated with the zone of intense white quartz vein
development.

Elevations in Ba and As were noted throughout the channel
sampling programme. Generally the greatest elevations
mirrored the increases in Au values associated with the more
intense quartz veining. No anomalous base metal values were
observed in either adit.

4.2.6 Pb Isotopes

A number of rock chip samples and a soil sample (482555,
482559, 482568, 482582 and 514452) from the Specimen Creek
alteration zone were submitted for Pb isotope analysis. The
aim of the study was to establish whether the alteration
represented a Cambrian alteration system. A sample (P482135)
from the northeast of the grid was also submitted for
analysis.

The results of the Pb isotope study over the Specimen Creek
alteration zone were not absolute and appear to define a
separate homogeneous population which is similar to Prince
Lyell and could be considered to be the Cambrian signature for
the Lynchford area (Carr & Dean, 1989b).

Sample 482135 clearly plots outside the known fields
suggesting that it represents a separate hydrothermal or
magmatic event. This somewhat spurious result may reflect a
Devonian vein mineralising event. The possibility also exists
that the primary Pb content of the sample may have been
altered by insitu decay of U238 .

The Pb isotope study appears to define a distinct Cambrian
signature for Pb mineralisation in the Lynchford area. Though
the alteration appears to have developed in response to
Cambrian hydrothermal activity, the possibility exists as
discussed in section 4.2.7 that the alteration may represent a
barren VMS system. Alternatively the alteration may be a
response to primary magmatic processes, such as an influx of
magmatic fluids along the Specimen Creek fault. The available
evidence suggests that the latter view is unlikely.

13
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The results of the Pb isotope studies by Carr and Dean are
attached as part of Appendix V.

4.2.7 OS34 Isotope Analyses

Three baryte samples were collected from outcrops within the
northeast of the Specimen Creek grid. An additional two
pyrite samples were collected from the zone of intense
alteration. Sample locations, descriptions and results are
tabulated in Appendix VI.

The OS34 isotopic study on the three baryte samples from the
north eastern corner of the grid returned values of 25.8 ­
26.1 per mil. These values are similar to &S34 values
reported at Mount Lyell (Solomon et al., 1969). The limited
spread in the sample population suggest that the baryte
mineralisation formed from a highly oxidised and homogeneous
fluid. The relatively heavy oS34 signature of 26 per mil is
also characteristic of interpreted Devonian seawater values.
It is possible that the baryte mineralisation was developed
during Devonian deformation.

The two pyritic samples 482036 and 482114 were submitted for S
isotope study. Both samples were rockchips from the zone of
intense sericite, pyrite, carbonate, fuchsite alteration
observed on line 2400N.

The pyrite study returned a oS34 isotopic signature of 1.4 ­
1.8 per mil, a result indicative of a high rock sulphur
contribution. A study of 8S34 isotopes at Hellyer (Jack,
1989) returned light S isotope values from within the
intensely altered hangingwall basaltic core lava, not unlike
those of the Lynchford study. Isotope studies of barren VMS
systems such as Boco massive pyrite (Green, 1986) and Chester
massive pyrite (Solomon et al., 1988) also returned light
isotope values. Isotopic studies of pyrite from the Mt. Lyell
ore bodies have also revealed a characteristically low S
isotope signature (Solomon et al., 1988).

The results of S isotope studies of the Specimen Creek
alteration zone were inconclusive. Importantly the
possibility that the alteration represents a Cambrian VMS
system has not been disproved.

4.3 King River Power Tunnel

4.3.1 Introduction

HEC development on the King River Power Tunnel continued
throughout 1989/90. The 7 km. headrace tunnel was completed
during 1989 and work is presently underway to secure the
tunnel walls and the backs. Work on the construction of steel
sets to support the main headrace pipe into the power station
is well underway.
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A programme of follow up channel sampling was undertaken by
Aberfoyle during 1989. Access was restricted to the area
previously examined, as concreting work in the main headrace
tunnel to the east of 6025 mW had not been completed.

Access was recently granted to the entire tunnel section held
within boundaries of the EL. Mapping of the tunnel section
and an accompanying grab sampling programme has commenced.

4.3.2 Geology

The reconnaissance mapping to date has identified a broad
sequence of variably altered rhyolitic lavas and lesser
volcaniclastics. A narrow horizon or lens of intensely white
quartz veined black shale was also intersected during the
tunnel development. A full geological compilation awaits the
results of mapping and sampling to the east of the surge
tunnel entrance.

Petrology

A petrographic study was conducted on nine samples collected
from the headrace tunnel between 6025 and 6800 mW and on a
sample from the surge tunnel and one from the access tunnel.
The sample locations are outlined on plate Lyn 17 and the
petrographic descriptions are included as Appendix VIII.

Alteration

All the petrographic samples examined displayed weak to
moderate levels of sericite, chlorite, calcite alteration.

The presence of alteration throughout the examined sequence is
encouraging, particUlarly the strong calcite, pyrite
alteration and albitisation developed at 6100 and 6450 mW.

4.3.3 Geochemistry

A folloW up channel sampling programme was undertaken to
ascertain the extent of the precious metal anomalism. Results
of the programme are displayed on plates Lyn 39 and 41 and
included as Appendix IV.

The sampling failed to locate the source or to repeat the Au
values obtained in sample 482350. Sampling over the zone of
elevated Au (1.97 ppm) at 6840 mW failed to repeat this
result. The source of the anomalous Au is probably a white
quartz vein that cross cuts the rhyolite at 6840 mW.

The channel sampling programme did not enhance the weak zinc
anomaly between 6690-6840 mW.

15



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

•

467020

4.3.4 Pb Isotope study

A sample of galena associated with white quartz veining in
black shales at 6215 mW was collected for Pb isotope
characterisation. The results are discussed in detail in Carr
and Dean, 1989a (Appendix V) and conclude that the pb had a
distinct Devonian vein style signature.

4.3.5 S Isotope Study

Two samples (482349, 482350) were selected for ~S34 isotope
analysis. The pyrite study returned SS34 values of 6.9 per
mil and 11.4-11.6 per mil respectively. Results and sample
locations are tabulated in Appendix VI.

The results of the isotope study were inconclusive. This is
primarily a function of the limited sample population and lack
of clear understanding of the alteration observed and the
paragenetic sequence.
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A ground magnetic survey was conducted over the Specimen Creek
grid during JUly, 1989. The magnetic profiles are included as
Appendix VII and the contoured magnetic data is displayed on
plate Lyn 28. The magnetic data proved to be an extremely
useful aid to geological mapping.

The contoured magnetic data delineated the various mafic
bodies and outlined the extent of the Tyndall Group lapilli
volcaniclastic (Comstock Tuff). The contoured magnetic plan
clearly defined the trend and location of the Specimen Creek
fault and the major northwest-southeast fault and the
associated dislocation of the eastern basaltic body.
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6. CONCLUSIONS AND RECOMMENDATIONS

The licence should be retained to allow a full assessment of
the potential for VMS style base metal mineralisation within
the Central Volcanic Complex felsic volcanics.

Exploration to date within the EL has been concentrated at
three levels:

i) To assess the potential of the mafic-intermediate
volcanics covered by the Specimen Creek grid.

ii) To examine the prospectivity of the CVC volcanics,
concentrating on the area immediately south of the King
River.

iii) To complete a regional programme aimed at highlighting
other prospective areas within the E.L.

Specimen Creek Grid

Follow up work during 1989/90 did not enhance the potential of
the mafic-intermediate volcanic suite to 200m below surface.

The As, Ba, Au anomaly within the northeast of the grid was
shown to be related to intense white quartz and baryte veining
developed sub-parallel to the local northwest-southeast
structural trend.

Pb isotope studies on the Specimen Creek alteration zone
suggest that a distinct Cambrian Pb isotope signature exists
at Lynchford. The SS34 isotope studies were inconclusive
suggesting that the pyritic alteration may represent
hangingwall alteration or a barren VMS system.

The anomalous Ba (to 3.6%) and Pb (to 9775 ppm) exposed in the
north of the alteration zone costean at 2630N, 1232E (plate
Lyn 36H) is considered encouraging.

No work is recommended pending the outcome of a 50% reduction
in EL 11/85 (Cyprus/Pasminco) required by 1990. This EL
coVers the northern part of the Lynch Creek basalts with the
possible antiformal closure.

Potential remains for VMS mineralisation at depth, within the
Lynch Creek Basalts.

King River Power Tunnel

The results of work within the King River power tunnel have
been encouraging. Sporadically distributed zones of mild to
strong calcite-sericite-pyrite alteration and lesser chlorite­
sericite-calcite alteration have been identified. Sulphur
isotope studies suggest that hydrothermal processes may have
been active in the vicinity of the power tunnel.

18
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As yet no zones of anomalous rock chip geochemistry have been
identified.

Limited work is recommended within the King River power
tunnel:

i) Priority should be given to mapping and sampling the
headrace tunnel to the east of the surge tunnel entrance.

ii) Samples of the alteration should be analysed for CaD,
Na20, K20 and MgO and an alteration index study should be
undertaken.

iii) HEC drill core from the King River project area should be
examined.

Regional Programme

The regional programme to date has involved the compilation of
a 1:10,000 scale map sheet for the E.L .. The aim of the
mapping has been to highlight areas considered prospective for
hosting VMS base metal deposits of the Rosebery style.

Examination of creeks in the vicinity of the interpreted
altered andesitic lava (482124) revealed small scale faulting
and fault breccia development along the contact between the
andesite and laminated siltstones. The source of the
gossanous float (482123) was not located.

Further regional exploration is recommended:

i) The mapping and rock chip sampling of the regional lines,
creeks and roads within the E.L. should be finalised.

ii) Mapping of the creeks and the HEC lines over the CVC
volcanics should be completed.

The regional mapping and the examination of the King River
power tunnel exposure should highlight prospective areas
considered worthy of UTEM and soil sampling programmes during
the summer field season.
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46703'/

Aberfoyle Re50urces Limited
E>:plor·ation Division
P.O. Box 952
Burnie Tasmania 7320 ASAP

I a.rious

" . . ..... ,

TOTAL No. OF ~P~
No~

OF COPIES

1 121.

PRE-TREATMENT

OTHER
SPlIT PUL•

~EVf '" NONE M~-\/Ell'" ........
SO Pr p: 005 01. Cu,Pb,Zn,Ag/lOl

SO Bi,As,Cr,Zr,Ti/401

DATE
REPORTED

05/12/89

No. OF PAGES
OF RESULTS

ariOllS
(

.....
BELOW

,
OF

SAM

I

I
I
I
I
I
I

(

R. de Bomford
RESULTS Ab",r'foyl e ["esCH.lrce5 Li. mi ted

E}(ploration Division
TO P .. Cl. 8C!)~ '752

Burnie Tasmania 7320

RESULTS

TO

REMARKS

L':J'411 r#f)

1/£4/£1.

SOlO.

I
AAS
XRF
SPEC
COL
CHR
TTN
CHEN
Mise
FLUe
ICP

,ANALYSIS -- METHOD

AUTHORISED OFFICER__-'-I~'-V- --

coldaeidCA"',: i" "'.; "':ot,~lc~~~ti~~
specific sulphide 55 ,.c', .:?~lqynuor88CenC&

,§~;;:~~;d' ..;~ ~~.~.~i~[~1D:
.~pressed powder (XRF)~·~'~'GFl;·.,~_;: '. ;::;pOther ciM>mlco'. moon.

;glau'usion(XRF) . .c- _-_-~-- _ <q>:mtlCell~u~_:_:,;-_::c
:,-,~-\fluorescence- ::> -<,'

,.Inductlvely coup - losma

AI
A2
A:J
A4
AS

, A6
A7
A8

ANALYSIS - PREPARATION

_,perchlorlcocld
;c,hydrochloric acid

/r:'Iitricocld
"_aqua regia ._....' ....•. ',
" nitrlc,perchlorie ,';~:'

-·;;;,fiF mIxture
(if under pres&ure
,fusion

STATE OF ~PLES

•

whole core
split core
cutting
rod<

I soil
pulp
water
tissue
stream sediment
heavy mineral
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~:' ,

." 4;

61-_

38,:

40:;·

......... ,-"'::'0,__

1::"£.:'::.
~.J ._;.

."';'.~.::..........',..

Ti

PAGE

OF ::.

180

340

2BO I...

230

17()

'2.10

510

260

,

.2"70

240 I

190

340

400

250

250

240

230

200

Zr

i

8

;..:
.i. ._J

7

15

15

10

.....,.:.;.
). :....'

25

60

I
410 i

i6G

11 (:

150

.";"<".'

130

330

"380

467038

185U I

Cr

AUTHORISED IIi.
OFFICER -,-P"/--,----

4

4

i
,-' 1

:2

2

.' .....'.-

<2

10

!
10 I

I
15 I,

." .,-', ..... i

<2

20

......,
" ..:..:.

<.2

.•. '-'.., ....

70

20

As

750

730

180

180

230

450 I

11 ()

,

21» i

270

'-,50 I

640

260

250

540

780

200

1000

REPORT DATE CLIENT ORDER No

05/12/89 17381

Eta

u.s

<O~::; i
I

('. ". '.. ' " ..•'

- .-- i
o.).~J i

<~)~5 i

I
<O.~~;

..- ..- I
-:, U - ,j i

<0.5

<U.5

..'. ~
.. , >._! .....J :

<0,,5

<0.:::: I

Ag

"70

70

40

40 I

40

45

6()

85

40

,-,~ il'O:' ...J

65

145

145

100

100

In

REPORT NUMBER

ANALYTICAL DATA

15

~ ~.

.<..J

45

2S

40

40

70

30

51

.'20

30

40

75

40

123.3.08.06661

Pb

ANALABS (
(~. A Division of Inchcape Inspection and Testing 5erv'ces.AustraJla Ply. Ltd.

15

1 ~.

•.J

15

15

10

70

40

8 '"-'

20

20

20

l40

1 "'7'"1;:;"
.,.:, ~.;

150

185

120

18~i

1L:';0

Cl.I

SAMPLE PREFIX

SAMPLE
No.

Results in ppm unless otherwise specified
T '" element present; but concentration too low to measure
X ' elemp.nl concerilfaiion is below dl'lecllOn limit
- = alement not determined

=<1.4081

, .\4083

bi4080

1514102

~14tO(l

5.14096

p14099

1514103

~14101

5140Q1

p14087

P14086

,
E;.t409~;

3

8

9

5

2

21

20

25

22

24

11 614089
I

10 b14088

16

23

19

TUBE
No.

•

I 31 B14084S7l) 25 195 155 0.::; I
I

I 7 p14085 75 35 70 o:~(J.5:
!~ -1- -+ -+ -+ -+ -': -+ -+ ---1- ---'-__

<O~ 5 i

I
I
I
I
I
I
I 4 pi '1082 80 40 80 O.~; I

!

1. 0 I

I
I
I
I
I

II i4 ~140n

1 15 ~14093

I
I
I i ',2 t51-40i~"jiO

i 13

I
t-

I~
! 18
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PAGE

...,... .-, 1:­
'~'.'- ~

Ti

180

IO{\
.... ~ -.'

130 i.~.~

150 1;'-:'1
;

lBO

170

320

200

200

I
.,,-

45

6

467039

20

20

60

15

6

90

<5

170

Cr

CLIENT ORDER No.

...

4

6

<2

<2

10

10

50

As

1.20

/60

4·70

1~50

740

700

5.tO

.~50

680

420

1000

REPORT DATE

Ba

<0.:5

<0.5

<0.5

<0 .. 5

<0.5

<0 .. 5

0.5

1.0

O~5

<(J~5

Ag

40

1 ~...'

-:o-t;;..­
....;.,.,j

50

'-,1:.-..;;. ....'

Zn

REPORT NUMBER

ANALYTICAL DATA

15

10

40

10

45

40

1
.,- - - 8 - 6' , 1.... ...:.\ • .:.:...u .0 co

Pb

1 ~·-,

10

10

~-, I::"
-' .....1

10

30

50

70

50

40

CLl

d4153

,141 SO

SAMPLE PREFIX

J i 4 .157

SAMPLE
No.

C
.' ANALABS (

. . A,Oivisfonollnchcape Inspection' and Testing 5ef"o'k;esAUslralia Pty.ltd.

51415.1

51414"1

51414B

314152

514104

~ 1~1159

I
~14158

p14155

p14154

9

1

3

5

2

6

10

TUBE
No.

I
I; 11

I!I 12

13,

I
I
I
I
I
I
I
I
I~

8

16

24(:320

r240

240

6

..~.

.." ,.,

"I -~ .......... ~)

220

<U.5

."' ,;;;'',.I.T ~,

40

20

::0

15

1 , i'.) i

40

50

50

1

,

514163

514164

15

14I
I

1,
I~

;

30 20 I

30 2(1

<0. :.~

<: () .. ::.: 340 .t :::0

Results in ppm unless otherwise specified
T = element present: but concentration lOa low to measure
X ~ "Iemenl ClnUo'lllr:Jllon is helow (1~IP.C!I(j1l limit

- = element not determined

I
I
I
I

•

21

22

23

24

25

~ 1416fi

~1416':;>

p14170

p14171

2U

.10

2C

30

40

5

<5

10

••"IC'"
~ .. ....J

20

30

0.5

<0. ;5

1.0

240

220

23(}

220

210

4

.," "
•••. 0;.,

<2

170

130

140

120

AUTHORISED
OFFICER

21U

230

.230

230

,:;:- .•..,".-
,~'L-::' .<

~;Ej,-_

D'•.",.



PAGE

,;

ANALYTICAL DATA

ANALABS . (
APiviSIOn ot lnchcapelnapecf,on lind Testing Sen/ll;;es AUSlralia Pty. LId. '

SAMPLE PREFIX

I
I·
I

REPORT NUMBER REPORT DATE CLIENT ORDER No

.~ 'T'·

-'- '_: .

24(:·

COo .. '

:57 '.

11'''';'

,

190

i80

I .~- __~-.
.~ ._.' .. j

lBO

3. [-30

150

20()

2(1(l

.140

lBO

270

200

270

I

I

6(1

45

45 I

1 <.;:
-~

40

40

1;" ..•.

~JU

75 i

i

!
45

40

60

80

110

210

AUTHORISED iii
OFFiCER --/R"---

3

2

, '-.,
... ....:.

<2

<:2

1
~

--'

15

<2

"::, '~~

,.

15

140

45\)

.170

410

<10

2t.;(l

440

520

'210

<10

590

;300

460

360

260

490

440

1150

<0 .. 5

<O~5

<0.5

<0 .. 5

<0 .. 5

1 .. U,

0.5

<0.5

<0.5

<0.5

<0.5 i

<0 .. 5

<o.~: I
!<0 .. ::; !

<0,,5

<() _5

<On:::

<() .. 5

'."r­
.I ,.J

15

-45

15

6U

51..)

70

I~i)

20

40

25

50

40

45

20

60

llG

5

;:;

5

~~. i•.' I

<5

<5 I,

.' 1:.-
". ~t

<5 I

10

.·'C·
" . ....J

.'~
', •..J

<5

'"1;;,-
~, .-J

15

.,"t::'
...• ..J

<5

."l.:;,­
.... ~J

20

i5

5

15

10

15

10

10

10

20

20

20

20

20

20

20

20

,

I
i
I

Results in ppm unless otherwise specified
T ; element pms€!nt: but concentration 100 low to measure
X co elerTI<;!nI cOllccnlralioll is below delectlon limit
- = elemenT not determllle(i

14218

14:'~38

l14"'17t' "'" .

~14.224

$.14222

~14~221

5t4232,

514230

5

6

4 ~14217

25

I

15 1'14228

24

-,
"13 514.226

14 :? 142~"27

11

12 5142~25

19

11----_~-----~--~---r-IL:;:-··-3-.___r::---.-(-)8-.-(-)6__.6-6-1--+(-·.)_5_1_1_::_.1_8r'_i_1-17_3_8---,1r-__--,r-..JI_:c_·-_---,O_F_~_.
TUBE SAMPLE I

No. No. eLl Pb Zn Ag Sa As C..-- Z..-- ITi

I~
I 8

I
I
I

I
,

I : ::
I i 22

23

11--_1_+1_"_._1_7_2__+__2_0_1__--5-----t--:-~~--,-+--1-.-C-.)+-,;,4::,5_"(_'+------:.<::,~2-1__-~:::.'~j:::.(l____1f_--=:;:=--~.Li:::.,~:::.)----+I----=='---.,,·-'--­
11----_

2
_---',_'1_4_1_7_3__+--1-0-r---<-5-----+--:-?'-)--+--(-'._=._-+ __5_~:;_'-+__<_2_r-_5_5-----lr-_5_~_;_____'------'_

I
I

II 9

I
I
I
I ,
I

1,
,--

18



467041

ANALYTICAL DATA

Ti

PAGE

OF 1;.._

'-'

190

110

230

90

1 f..)O

280

c..-

10

<2

As

REPORT DATE CLIENT ORDER No.

05/12/89 17381 14

l(t <0.5 <10

20 1 ~ (I 60

40 0 .. 5 180

Zn Ag B",

<5

<5

<5

REPORT NUMBER

1
'>7··,'8·-··.. 1..0:....,:... ..;••.J .. I.,.ICof.J

Pb

5

10

85

SAMPLE PREFIX'

SAMPLE
No. Cu

1:'14241

614239

6142402

3

TUBE
No.

I
I
I
I
I
I

~14242

;-,14243

p14285

r14236

20

~._'

SNR

SNR

..,~.

..... ...J

<5

<5

SNR

15

10

SNR

<0 .. 5

<0.5

::',NR

85

1(1

SNF:

90

-< .7.

Si··m

SNF;"

,''''-,
-', ...::

75

120

SNR

'3NF:

1 ~50

SNR

SNr.:;;

210

, ·c.-
..::. ...

?\ .
"J''':':''_

..., '"-"
: ':j.C- .

I,

1'70

210

210

210

210

~,; {',
•.:....1. .... '

240

200

4U

70

(~'\O

7::=j

60

...;..

.••. r")

'.~

<2

"', ...:-':15

'10

lOO

<.1.0

120

<10

<10<045

<O~5

·::C~ 5

50

50

<5

<5

10

<5

.' ;:.­.•.. ,-'

<520

20

20

20

I

I
I

~14289

,

5142"'1
,

5.1429'2
,

t14297

l';' 4""8'31,1 .... ' ...

j4

15 !:d 4294
I

16

I
I

, 1

I L-
l 13

150100.." .-,
. ..::..."-', ,~

'~' .. '-'
'"),\.........10

, II i~!_19__f+-'_1_4_:'2_,?_,8_,__+__1_(_'}-+__'_~:-_'-+__'_-~~_~.:i--';f-'_<_0_,_::_,+__5_~3_(_'-+__"_,,_2---t__'_":'_5_t-_::'_"_~':':;_(_> -t--'--

! 20 1i4299

1 .C· ..

,

I , ..,

I

I

I

120

.140

170

14(1

2606

15

'-...::;"
.0:••. .;

50

AUTHORISED /1,1/
OFFICER _-1-"'-'4----, I

5

<2

....--,
" ..:.

7'.70

1.150

0" ::;

0.5

<:0.5

45

20

20

30

20

5

<5

.." ~~­

" ....:

<5

.to

.\0

10

20

Resull90 in ppm unless otherwise specified
T ~ element present: but concentration too low to measure
X " elemp.n1 concentratiOn is below deleCII,)11 limll
- = element not determined

·14302

i14303

J14304

':;1430021

25

24

23

Ii'f---------+----l---l----l---l-----+---+---+--+---+-
I 22

I
I
I
•
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REPORT DATE CLIENT ORDER No

05/12/8917381 15

i) .. :s~

'"

REPORT NUMBER

ANALYTICAL DATA

5

\23.3.08.06661

5

.SAMPLE PREFIX'

.' .

23 DETECT I ON

TUBE SAMPLE
CU Pb InNo. No. Zn Ag B.. As Cr Zr

514::.;05 40 ..,~ 45 <0.5 740 -,~ 55 210 I " .;l ..~-' "'-'
2 514306 I

30 70 40 <0.5 750 10 120 190 I '",;;;".
,-'"-

3 bt4307 40 10 -rr=: <0. '" 95 3 390 240 I .s::., ~ ~

4 p1430S 85 30 70 0 .. 5 65 15 370 200 I .:;;--

I
~ j514309 60 <5 90 r) .. 5 220 '" 220 170 --:';'"-

I
6 ;514310 55 ,." C"

~:(J <0 .. 5 230 l(i 1'10 2"·30 -' .....
~

'; ~1431 1 15 <5 15 o. '"
.....,~ I .." .-, 120 220~ 4~ -.,"';;' 0-:_,

j----r ,

I3 r· 4 c,·.., 45 ~. ~t='. O. 5 230 10 200 220 - -~ __, J. ""'-
~ -'~

9 11::'1 117
" '7 90 20 115 <0. ~ 3.20 i 10 210 200 .'~ ...,. ...\ J. ....\ .... '-' ....

'---
____:.......1....

I
I ,

I
I !, I ,

24 ! UNITS ppm ppm I ppm ppm I ppm ppm I ppm ppm .-'.

J
25 I METHOD 101 1<.)1 I 101. 101. 1 401 I ~~o 1. I 'lOt 4(11 Y -

Resu~ts In ppm unless orherwis6' specdied 11f-T : element present: oul concentration too 10.., to measure
X - element conCOlllr,l!tOn is betow detect1011 hmll AUTHORtSED
- = element not determined OFFICER •

••
•••••••
I

•••
I

••
I

••
I
I
•



COORD NUMPER IfPTH CQOUR

r
50

.' <

4-bo qO Podler
" 75 " 4b1 ~o ~/or

1600 5/' ., ,_'1 qO Br
" 25 " 4~ 80 &.
" 50 " Ltb4- qO er
" 75 " 4-65 ~o Brlor
I bOO 514-Ltbb '30 Br
" Brlor2.5 " 4-b7 qO
" 50 • 4be 70 BrIar
" 75 • 4tA Gto orlBr
1700 511-+1+70 100 or
" 25 • 4-71 qO &l/or
" 50 " 4-72 100 Brlor
,

75 " 4-73 SO Brlor
1'300 514J+7~ 70 Brlor
" 2.5 • 4-7S 70 &r
• 50 " I+7b so Br
" 75 " 1+77 qo or/6r

IqoO 514-4-721 qo RodIer
~ 25 • l+"]q 80 Or
" 50 " 4-'?D iDa orlBr
"

,
Brlor75 ' 4<:01 70

2DCO 514l¥32. gO 6.
"

~

orler25 1+'6:; qO
• 50 • 4-l34- '60 or
" 75 " 4-<35 100 or
'2.100 511+4-~ 100 e:r/or..

2-5 " 4-'07 100 Brler
" 50 511..1-4-'aS qO or

I
I
I
I
I
I
I
I
I
I
I
I
I
I '
I
I
I
I
I
I
•

r,;.J! ~

LIcENCEi'
PROJECT: Lynchfo~

COORD NUMIIR IfPTH Ca...OUR

2.bCO'l

.~ 750E 514-~2. gO Brl5K
.' 7S "

~? ro or
'aDO 611+464- ro BrIo--
" 2.6

.'
1-1-2,1) gO or/f!>r

.' 50 • I.0b qO P::r/Ol
" 75 "

4-~7 '60 'Crlor
qOO 514-4-3'0 100 crIer
.' 2.6 < 4-?,q qO DrIer
" 50 ,

4-40 '60 Or/6r
'75 <

4-4-1 c,O o:-/B.r
iOOO oil+1tit-2 ClO Brlor

" 2.5 " L+4-~ qO &-/Or
"50 .. 11111. C\O Or/f3>r
" 75 .'

~O a-Ier4J+?
1100 5i4-4-4b '30 orler

'25 ..
4-4-1 CiO BrIar

·50 .'
4-,+1:3 80 t!::rlor

" " Briar75 I+~ qO

1200 511+4-':D gO Br
. 25 • 4-51 Cia orjer
'50 " 4-52 yO orler
" 75 " 4-53 30 erlar

I~OO 5)4-464- ~5 f!:>r/or

• 2.5 " 1+55 qO orler
.' " or/Br50 4-6b 70

" " BrIar75 4-57 'is:>

14-00 5i4-45'a cao ~r

• 2..5
,

PtJ/Rd45q qO

2bOON 467043
JAl'PLED BY:

i/2-.



COORD NUMPER JBlTH Ca.-OUR

~2()ON

2.2.00E. S/1.I-7;(h qO Gr/Br
\' 2.5 7)7 70 Or
.' 50 7.28 35 G'I
" 75 7;;'Q qO BI{Gr
22>00 7?,o W G'I
• 2.6 7]( 4-5 BriG)'
• 50 7?2 qO Or
~ 75 7~'S NO .1.\1-~mp'e. 5!J((

21+00 7<'4- CIa Or
• 2..5 735 70 Or/Br'
• 50 70 Gy736
" 75 bO G.....,T?'7

2-500 <:'11..038 SO Or/'ll
.' 2.5 4'8J?7J CfO Or
• 50 48:23,3 '30 Ortyl
" 75 lfo~ 371t

t-JO
sarnple-

2.boo '+"8;2375 bO Gy/wh

COORD NUMPER JBlTH CQOUR

-

I
I
I
I
I
I
I
I /

"-

I
I
I
I
~

I )
I
I
I
I
I
I
•

LICENCEi:
PROJECT:

~ ,, , ,.
\,.! '. ,..1

L/,(Ichf'ord
32.00N

.JMviPLED BY:
467044



COORD NUMI£R DEPTH ca...OUR

Iboa 7~~ 100

25 769 \00

50 770 '00
75 171 qo

1700 77) 100

26 777, qo

60 Ti.t 100

75 77) 100

IWO 77C. 100
25 /17 Cia
50 7~ '00
75

.

7JeI qo
,qOQ 76,;} '60

2.5 781 qo
50 '7~2 lCO
75 783 t-b >1501<. ~1c:..am'nIP..

2CJ:X) 7fJf 70
25 -rr; 100

50 7t6 100
75 7f57 iOO

2-100 7~ CIa
2.5 m w
~ 790 100

75 /9/ qO

uoo 711 qo

25 In w
50 7q,/ lCO

75 7(<:; 1+0

2300 7(<::> 100

I
I
I
I
I
I
I
I
I
I
I
I
I
I )
I
I
I
I
I
I
•

.... ~ ...
,. , !' I~
, i.'· •.. "

LICENCE:
PROJECT:

COORD NUMEER DEPTH ca...OUR

34COtJ
QOOE '5N74 0

~

5Ot'nple..
.. 25 511(741 qo
• 50 -Jeti- 100
.' 75

H~ 70

loa::> 7'fv. tOO
.' 25 7<;f 100

" 50 /% 100

" 7S "AL7 iOO

iiOa )C,L~ 100

25 N-1 qO
50 /§O qO

75 75/ 100

1200 752 50
25 753 lao
50 ~ qO
75 755 100

1300 IS/' 100

25 ""'7 l.30
50 75S 100

75 )51 100

1L+OO m 100

25 Af,1 ,00

50 7(,2 100

75 1(,> qO
1500 7(p QO

25 It' qO

50 7(,(, 100

75 7&1 qO

3~OOtJ 467045
0N'iPLED BY:

I /2..



COORD NUMPER CfPTH Ca..OUR

~

2~E: 'Silf m l
C60 or

50 ;9.8 1 70 or,

75 79t1 ro or
2.4CO Boo '60 (TIer

25 801 100 or
50 ~2 COO cr
75 ~ 70 wil

2500 ~/I+~ol../. 70 wh.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

LICENCE:
PRO.£CT:

(",/. :.."\

.. " L-ynchf'ord
34-00..,j 467046 2../2..

;)AfviPlED BY:

COORD NUMPER CfPTH ca..OUR



Ob.

o6oof'J 46704,
vAl'PLED BY:

COORD NUMPER IfPTH ca..OUR

..
50 <C~1+ ao or/&-,

" ro BrIG-76 ~3-6

2.100 ~b
-'

~O Ul Ief"
" 2S <as 7 coo Or/&--
" 50 '6si:$ OJO yl/&-
.\ 75 gsq 75 f2,r

2200 94-0 "0 l-t Soil ~.'oc.mole...
2.5 9 (£1 60 Gy

..
50 9*"2.. C3E:> Br/or

.\

75 943 100 or
2~OO g~4- 100 Or
~

2.S or/Brg*-s ~..
50 9lfb iex:::> &-Jor.. 75 g'*-7 qo erJor

2.H-a::> &flf-3 100 Briar
.. 25 9~~

1'-'0, W~·
>. 50 ~~o 'aD or/Br
~

75 g~1 70 erlor
2..5cO st4-9$J W- f2:,r/or-

... ,v ,- ",
\ ,.. , ~

LICENCE': ."
PROJECT: Lynch-tord

COORD NUMPER IUTH Ca..OUR

36CX:>N
I"2>50E. 514-W'f, ~O Br.. 75 ttJo7 100 Br
ILKX) 1303 SO or
.' 25 '3Qq <60 arlBr
.' 50 1610 W whiG'!
" 75 't1 i \ 40 whIG'!

~
1500 S/2- ~~ 6"1/6r
" 25 '61~

I.JO
Is,or<\ple.

.\ 50 ~14- 100 or

.. 75 '315 CiO Brlor
I boo C2>lb 100 Or/&-
.. 2.5 '317 100 Or
• 50 CC>IS qO or
.,

75 '3IQ ~o er
-)f 1700 f>20 1\0

sornl)l€
,\ '25 '621 100 Or
,\ 50 <622 100 Or

) • 75 '323 100 or
1'300 <624- '10 0(/6,
~ 2..5 '32E> <00 or
" 50 'D2b Clo or/er
" 75 S2..7 qO Or/&r
Iqoo 'B~~ '00 cr/Br
~

2.5 'i3;{A qO Od5r
" 50 '030 CIa OrtBr
~ 75 <031 '10 Or/Gv
2-0:::0 C632 100 iprlGr
" :2.5 C6s3 100 6r{or

•

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



COORD NUMEER DEPTH COLOUR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

LICENCE ' ;<0.,>"'.•• " "." .• \_~_ 1"/"_.

PRO£CT: L,ynchf'ord

COORD NUMEER DEPTH COLOUR

~~

1~50E. 514-'35L+- 100 Briar
75 CfS55 100 or

,qoo <3E>b 100 oriGr
2.S '657 1SO a-tBr
50 '65~ ~O or/&-
75 Cb5'1 100 6'110.

2..000 ~bD 100 Or/Gr
2..5 Cbbl 60 Or
50 <:t>b2 100 Dr/Br
75 ~63 70 Gy

2.100 C6b4- 100 OrN'
25 ~b5 so GiIO.
50 Bbb 100 or
75 ~b7 100 6r/YI

2.200 ~b'6 100 ortGr
25 q;6Cl 100 f!:>ricr
50 f670 qo or

, 75 '671 100 'il
23.00 ~72.. ~o 6"Jor

25 ,&73 100 Brlor
50 ~74- qo Gy/or
75 '675 bo Gt/IVh

24-00 ~7b 100 Or-
25 t:t;T7 '60 or/wh
50 f>79J -'0 ~'Br
76 tg7q <30 ~/Gr

2)500 '3'00 75 hlhlG'j
'),;V stt(.ggI StJI/.! 17.>
"

3S00N
vA!'PLED BY: 467048



1 ,.,
-.;.

• A
OF

L

."..BELOW
1'\11­

VlJIISE

OTI<..
51EV1! SEE

.....RIC.

iar i [iUS sa p .p: 01 A. ,AuChkl309

1
1
1
1
1-
1
I

RESULTS

TO

RESULTS

TO

Ab~rfoyle ROSOLlrces E~D. DivlS10Il

F'~[lu tiD>: '';52
Burnie
T a ~·:7Icin i a 7::::2{)

REMARKS

LY/IIqI.
!:DIe>
~fl.

tA-~~
S'joo

STATE OF SAMPLES ANALYSIS - PREPARATION ANALYSIS - METHOD

WC
5C
CU
Ro

AA
XR,:
5P'
CC
C~

TIl'
CH~

MJ~

Hi..;
ICP

CA atomic absorbtion
S5 x-roy fluorescence
Me spedrophotometry
AA colorimetry
VO _' 'chromatography
IG tlt.-afion
pp ',"Other chemicals means
:GF ,f-:'" _ rmiacellaneous

1;i;~;{,;,;:,,«, f~~·fluorescenc.

2;~t:ij~,,~;;;E:: < ';~?'rnduetively coup!
,'":f',,,,:';:;;';0"'"

Al cold acid
A2 specIfic sulphide
A30ther mixed acids
A4 alkaline attock
AS yolatilization
A6 ign,itiC)n
A7 epressedpowder (XRF)

_:~A8, ,_;., );gl,aaa!!Jal,on (XRF)

peO:J,lorlc acid
hydrochloric ocid
nitric acid

" aquQl'egla
nitri(~perehlorlc

HFmixture
l:tFunderpreasure

y,> ,~'ff~~!~~ "'.
l~,;_~;;';-i'::!i;;1 ':0;.' . i-'·

whole core
split core
cutting
rod<
soil
pulp
water
tissue
stream sediment
heavy minerai

1

I
• 467049



PAGE

,

i

I 1 OF

ii

467050
(

__ {.__:'l~~~ .'.. . --', ..•. __. __ .' ..

i

i

iANALABS"
·:::ADiV,!~':~"cdDnai~':~nl!~ori·,&'¢~",~,L~.:

'. ANALY"flCAI..DATA
.-- REJ>OFIT NIJMBER '~'~.;;lRiPORT DATE'ClIENT ORDER No

I

(in ·... '·q·...:i· ..

4. 2rc(' i

Au

OH O:~4

0,,047

<0" OOE\ I

<0.008

<O .. (lUb

<O.UOH

<O~UOF

:

SAMPLE
No.'

SAMPLE PREFIX

SJ 473~2

514799

j :5.1484-1

. '~_~ i~7 1::;7

·r
l '

2

4

3

6

5

~3

10

11

TUBE
No__

.'rI
I
I
I
I
I
I

7

l-r
I
I
I
I

;

/
AUTHORISED

OFFICER

..-. .-. , '=- I'.j. __ I .'. ~~.

::) ~ i)2'·:;

" -. --...- '.'-.. ' W'_' ,.' ~--:-_L I

<OnC08

... (. '-"," I'" .....1. '"_i'"_ c-

Results in ppm unktss-otherwiH-specified
T = element praaent; but concentration 100 low to measure
X ;:. element concentration is below detection limit
- = element not determined

514F:~64

, !~_- i ",-., .. >i ,..J.l .... ,::: ,.~.

Ii "6

I ~7

I
L--

'8

I
~9

20

I 0"
~,

22

I 23

I
2<1

25

I
I
•



.

PAGE

i

(

(> .. 07:::;'

(J.02)'

Ov040

U,,047

0 .. O:t 7

(I. 111

G~032

<0. OOL~

_ -

S~MPLE PREFI~

SAMPLE .
No.

514B71

5t4873

",5t4874

514867

;:;1486·"

4

2

3

5

7

6

l

12

I ~ ,;1.

n~rl
l,o".':;c""V;

IF
r-------------~------------¥---------------------r=---------p---~---------r_--­

I TUBE
No.

I
I
I
I
I
I 1

9
0 i 514875

I 11 i
I

II 13 I

I ! 14 !

'5

I i 16 I i
I 17 I I

I I

-I . -----+--+----t--+-----+--~--+----+-___i-

18 I
'0
!-

24

I
llA"AUTHORISED

OFFICER

::09

UN IT;::

l'1ETHCD

RMiults In ppm unless otherwise specified
T :II element pretent; but concentr.tlon tooJowto meaSure
X = element coneemratiOn is below detectiOn limit
- = element not determined

25

22

20

23

!

I
II 21

I
I
I
I
•



I·'
1

r ANALABS
A Oil/islon cit lnchcape Inspectio"n and Tesflng Services Australia Ply. Ltd.

ANALYTICAL DATA
4ti'1052

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLtENTOADER No PAGE

i :'.

C,.-AsAu AuChk Ba

:0.008 - 60025 50 <O~5

Pb Zn An

1 ,~

d

Cu
SAMPLE

No.

82140

TUBE
No

1__----,r- -r ---r_..J1--=2...:3c;·":r3"-.C;O...:b::..'::...'''-.)...:6'i6r7:....::~;___+C;O::..6::...::../...:1...:=::...',::../.:r8C;9---J1L.::..7_"'::..·(::..J'r+ .-_-L.:11'--------,O,F_=2'---_

1
I---F::::..:....::..:::.--+--:..:::..-+-------'::.::::...-+-----"=--+-::..:::...:.-'='---1F...:::..:::.""---I----j-='--I-----""-f----=-=-

1__2_+-+8='...:2::..1::...4:....::1__-+__...:::::...:.~::..'-+__=·~~cc(::..'+_-,1:..4=5'---f---"(cc'·cc:C",'-+::::..(::..)::..'::..0",(::..,8,,---+''",(::..'_::..'::..,)::..(1...:&::..:-+---,1...:.:;:.... ~"'J::..(i'---t-__'::..~:",'~_f-----",2,-,9-,','c'

3

1_4 +-----+-----+-----+----+---+----+---r------t---+--
, 5

6

~.
8

10
,

11 I

12

13

:_1_
6

---l- +-__-+__-+__---1I---__I---__+-__-+__--+__-----'II---_

I! I

~8 -:---+1---+I---+---+---+---+----+---+---+-I--

I

20 I

21 I

I
,

22

I
---f------f----+----f----+----f----+----+---+-------+--

!
23 j.,,--'r'-"·"Fj·'l-JC- l::.L.,.1. L r·~

r:",-, 0.5 u.(I(,8 0.008 1.0

Results in ppm unless otherwise specified
T = element present: but concentration too low to measure
X '" element concenlr;uion is below delectlon limit
- = element not determined

3(>'t 401

ppifl

AUTHORISED
OFFICER

ppmppm

101

ppfil

101101.

ppm

[(>1

ppm

METHOD25

24

I
•



ANALABS
A DivisiOn 01 Inchci'lpe Inspection BmI· Tasting Services Australia Ply. ltd.

ANALYTICAL DATA

467053

SAMPLE PREFIX REPORT DATE CLIENT ORDER No PAGE

I I~o, "" -8 ,'" 7~ 06/12/89174(,4 17 OF
.,....••• oj • U _ • ~.o.:=> ....1 :2

TUBE SAMPlE

I
No No, Zr Ti V ,

1
f\82140 ::::;20 13()() '-' c..-

....:. ...1

I 2 821.41, 1.20 3900 '·IC:-
L...J

3

I 4

5

6 I I, I

~
!

I 8
I

I

I ,

9
,

r

i
I

I
I,

I
10 I ii I

I I
,

11 I
I

, I
!

I
I :12 ,
i I

•

13 i I I I i, i
, I

I i
,

]I
I

, ,
~..j. II

I
I

I I I :
~ 5 I

I !,

,

I
,

i
,

16 I I Ii
i

,
I

I , ,

~8
, , I

rI
I I ",

,, , I

-9 i I ,

I i I

20 i
I I

I,

21 I I

I I
I

22 I
I

, 23 i I r

PET'-"T I -', j :-j ::jO ~ I, : C.'_ .. ,. L,r· ,J

I 24 ,
IUNITS ppm ppm ppm

25 METHOD 401. 401 401 ~

I Results in ppm unless otherwise specified J)--T = &Iement pre58J1t; but CQncentration too low to measure
X = element concentralion is below detection limit AUTHORISED
-.,. element not determine<:! OFFICER

f

I
•



PAGE

467054

CLIENT QAOERNoREPORT DATE

ANALABS
ANALYTICAL DATA

A Division at Incheap. I"spection and Tearing Services Australia Ply. Ltd

SAMPLE PREFIX

f ',
."
• REPORT N"UMBER

0.46 (1.06 2.37

MaO CaO Na20

4.55

1<20
SAMPLE

No.

82140

TUBE
No

IF-__.-- -,,-- .-_-'--'I;:::.:·.~:::.'i:::." T3:.:..-,(-,18::..;..(:::)",6,6::.:7,,:=::,I__+(::.:)6=/...:1...::;:::.:~,-"8i-"'-'-7_-'-'17c:4:::.C:::-1.:;:4 -,,--_L.=.ll__0TF_-"1__

I
1---+=.=-'..=-'.--+---'-.:..::.---'-+-.:....:..---'--+---=-::....:...=--+-=-=--=---+---+----1----+-----+---

1__2_r'['::.3:.:::.2.::.1-'4-'1.'--_-+--=:2::.:·",---,-I--,4---1--=0:::::::."-,~:).::.2,-· +_'-,.):.:.,-,._S::.:"~=-' -+--=2-"..:6::..':.:.)-+------1----/----+----+--­

3

1_4 -+-----+----+--~I________+___t_____+_--+--~
I 5

6

i

Ir-; 1'-'----+----+---+----t----+---+----+---+---+---

I, 9 I
I 10 I

11

I, ::
I 'J !

~ s

I 16

~8 : i
I I

I

I
I,

19 I
: I I

I O.Ol(;. U1 I

I I, I I

JETECTION !23

22

20

1,-2_'-+- -+'__-+-__+--__+--1--+---+----+------+-------r--
I
1

•

1_2_4_1-__LJ_N_I_T_Ci-t ;_,-+ ;.;-+ ;:-----<i-__i_:-+ +- +-__--+' ---;-1 _

I 25 :~:~.~nC~?m unle" ::~'.;w'.e spoe~;,~4 1. 04 104 AVI~:
T ::: element present: but concenlration lao low 10 measure
X ::: elem~nl concentralian is below detection limit AUTHORISED
_ -.: element not determined OFFICER

I

•



METHC

;i:.;~;:tff':~~:5::"
v':;)"

:n:):',/',:\,:

PREf'ARATION

,'H:

RESULTs REQUIRED

ASAP

R£FER.TO
ANALYSIS
$EC11QN

Au.:'iJChki309

Cu.rb,Znil04

Cu,Pb,ln,Ag/IOI,As/I14

8:a,Cr,Zr,Ti/401

ANALYSIS

02/08/8'i

-:r"-'..:,. /

TOTAL No. OF SAMPLES

OTllER
SIEVE S£E NONE-,I'UL­

VERISE.
SPLIT

RO Pop: 01

RO

RO

RG

RO

, '. : PRE-TREATMENT

22/08/89 1

Aberfoyle Resources Exp. Division
P .. 0.. Bo>: 952
Burnie
Tasmania 7320

"" ,, ~ - . ~.,~

\ v

.",<

Vari GUS

482123

482563/5Q6,482114

482~'3/~96,482114

No. OF PAGES
OF RESULTS

I

I

I

I
I

E
(

REMARKS

I
I

RESULTS

TO

Aberfoyle Resources Exp. Division
F. 0.. Bo>: 95~::

Burnie
Tasman i a 7320

I RESULTS

I
TO

AUTHORISED OFFICER~~~~.JjI.:~:"'-~"""'_

ANALYSIS - METHOD

whole core
split core

I cuning
rock
soli
pulp
woter

I tissue'
.stream sedlln.n'
heavy minerai'

I

ANALYSIS - PREPARATION

cold acid
specific sulphide
other mixed ocids
alkaline attack
volatilization
ignition
pressed powder (XRF)
gloss fusion (XRF)

CA
S5
Mo
AA
VO
IG
PP
G~

atomic absorbtion AAS
x-ray fluorescence XRF
spectrophotometry SPEC
colorimetry COL
chromatography CHR
tUration TTN
other meinlc:al.iT.8Gns CHEM
miscellaneous MiSe
fluorescence ·FLUOR
Inductively couphtd ,Ialma rep

•



67056

An

u.o

I 2

3

II '~.--.='-;-'-'"!"j_ .~. , l(.:fi":l

48'2587

14n

185

140 () r::

(j . , ; .

" .".
"-' " '.'

,). :'.
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I..- I ..,i),

ql

1 '-
.1. ~ ~.I

-"'1;:"
I ,J

70

40

0' '~'.. r.::'
.• 0,"--,

r.;: ,::.­
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'-~ ..
r '.'

210

80

80

1.50

180

1i~O

140

220

4G:2594

4:32591

4875(39

4;::<25.88

482595

482592
I~~

8

I 9

10

I 11

I
12

13

482596 250 J
I

I

75 !>.~,

15 I
.

I
1

18

20

I '9

I 21

25

,.. ,

(J ,:::" I

!

F-'Pt~'l !
!

'=";'11 !

'(..1 I J ":'"

AUTHORISED ~ 7J
OFFICER ---'R-'---

...., ,~:: i

1 (", ";'1" 1 n, ' {Ht

Results In ppm unieSlotherwlM-lp8Cllled
T .=- element present; but concentration too ktw to measure
X :: .. element.concentratlon "IS· below detection-limit
-:-:: element not det8rmlnec:l

U~'.IITS
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I DETErnOI',
I
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23

I 24
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467057ANALABS
A DNlalonOf UaCi::iohaJd Hamilton & Co. pty: Ltd.

1
I'
I----~."~""~D"'=C,~'PREJ'~IX---,:",~ __2..',.-:,H __A~~~E~~o~~~l~Z~B~~C~_A_L...::,,~,D"':""!~~~~'R~~~D~A~~E-,-_~C_~IL"=~'·u~n~u,c~,'~NO'~---,:",~PA~G~E__

I 23.3.08.06391 7'-'/(H~/891 8""''''0 I d OF

I
TUBE SAMPLE --

No, No, l>. ,r" L R... R", l>c r~

4300170120

.",'

1(150

q,'II' I
I

.::. (lOe I

4E<2588

4:3258~

482587

1

I 2

I :
I 5

6
482:'/-70

482~,94

2:2".', I
I

;l~»(i i

!
2~,,>:1

1.:,"2

"""C ,,- .
.....0:. "'.. '

120

970

530

t50

.140

3400 I

9~jU

4B:2596 0,,078 .l J.O 14-U ~2450

I 15

16

i
,

,

I~---tl +--_--+!--+----+----+-----i--+----+---+-

I
18 I

79

I 20 I

! 21 I
I

Resuttlin ppm unless otherwise specified
T :: element Dresent: but concentration too low to measure
X = element concentration is belOw detection limit
- = elementnot determined

i' ,"\ '. ""

AUTHORISED ~A ~
OFFICER ---1-"4--­-, I

F'FM

cnq

UNITS

............,J~ ....!

I 24

I 25

1

I 22

23 IDE neeT I m,j

•
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• ~it!Cj!~~tc~N~ I AR~
."' ~

.! ...." ~,' ,~;••" .¢o"PtY'!~~,

I i;miri~ii<~ 'I~il ',' Vile~~Eu~,"i;!jc<.. .., c;_.~..~I~
2L1E~TOROER No.i. > .... ~.""~''''''''VMI''''''. ". PAGE

I
.. I 21/06/891 I OF23.3.08 .. 06241 7826 2 ~....

TUBE SAMPLE
"No. No. Z,.. Ti y I .

I 1 482135 520 5200 50

I
2 482136 160 4350 30

3 482137 210 6900 40

I 4

5

I 6

I

H
I• 8
,

I
I

,

I 9 I I i

I :

I
,

I 10 i I,
I ,

11 I I,
I ,

!
, .n

I
L ,

.. I
, !

!
! ,

·1 ! ,

I I I

I ~,j

i

,

I II

I
!

i." I I'0 ,
-

I : I ;

!
I

16 !
,
I

;

I
,

I I
i

17 I

I~!
,

!
,

i I

I ,
I I I I

I ,9 I I
I
I

I
I

20

I I
I

21 I
,

22 I
,

I
!

23 DETECTION = 50 =.< .J

I 24 UNITS PP~l PPM PPM

25 METHOD 401 401 401

I Ftesulfs in ppm unless otherwise specified IJT -= element present; but concentration 100 low 10 measure
X -= element concentration IS below detection limit AUTHORISED
-" element not determined OFFICER

t'•

I
I



I 467059

METf.0"'''SIEVE sa;........"'L­
; ,ViRISI:

7320

1

PU P .p: 01

20/.10/89

AbelrfDyl e r,,<;::solJl'-ces Li mi ted
Exploration Division
P,. O. Eo); 952
Bur-on i Eo Ta5marl1 a.

1

';22135

:<i~O.()~ PA~~:,:, ~ ~:YX c' DATE :::;;d;;'; :'f:~' "'No.
, OF RESULIS ,:y ~'lI,",ll£PORT£D ,",:, OF COPIES

I
I

.,

I
I
I
I
J
I

RESULTS:

TO

(

R. de Bem·ford
Aberfoyle ResDurc~s Limited
E):ploration Divislon
P. 0" .80>: 9~:';:::-

Burnie 1'6smania "732(1

REMARKS

I
I

RESULTS

51AT£ OF SAMPLES, ANALYSIS - PREPARATION ANALYSIS - METHOD

AAS
XRF
SPEC
COL
CHR
TTN
CHEM
MISC
FLUe"
ICP

atomic absorbtion
)(~roy f1uorescen.::e
,pecfrophotometry
colorimetry. . ".,' "
chromatography

, 'JtrotIOn';'
other Ch.mlcalsmeanl '
miscellaneous .
fluorescence
inductively coupl

CA
SS
M.
AA
VO
IG
pp
GF

AUTHORISED OFFICER__---#'/:.-.,--=_--

coJdocid
specific sulphide

,'other mixed acids
alkaline attack
volatilization
ignition
pressed powder (XRF)
glass fUllan (XRF)

AI
A2
A3
A4
AS
A6
A7
AS

,;y:"perc:hliJrlc acid
_-~,-_:,' bydroc:hlorlc acid
,:,',:nitr-lcocid.;

_,,'<;__-:~qua h.glo ,':
-:?~":.hitrlc~perchlorlc

":r:~"'ixtu'"
HFunderpressure

::fLi~lon------'

•



I
I ANALABS

A Divisjon or tnchl;:llP9 In&pection IIU1d Testing services AU!lratia Ply. Ltd.

467060

PAGECLIENT ORDER NoAEPOATDATEREPORT NUMBER

ANALYTICAL DATA
,,.~PLE PREFIXIe----

I
I '2-'; -'I: (>'-' (;6"j8~, :;ceI L>il::'" I T,,:,,~, I OF

!-:::TU--B=-E::Ir~S--A--M-::P--LE=--,---,_--L_'-'--"r"-- -"---'--'-'-"--r"--''''--+-----.-i--.------.---L--.----
No No, K20 MgO CaD Na:ZO

I 1 iq:'.{·-:.: -I":;::; "~; ~)'~.: 4" '}::J 1 " <.<;;- .~ " b~~
--+---'~-'''-''--+-'----'_..,-+---+---+----+----+---+----+-----!---

2

1f--3+----+--+-+-----j--+----+---+----+--___+__.

1-;-+-----+-----1---+-----11---+----1---+---+----+---

1_6 -+-------+---+--+---+--+--1----1---+----1--
"(

I~
9

10 I

11

12

'3

15 I I

'6

19 i

1-20---+---+--+---I--f----t-----+--+------+---

21

22
,

1_23_+_D-;~-T-i:::-C_T-[-='-n+_-u-__c.:'_:+--_U_"_''':-l-__U_''_('_:+_'~:_"_'-_"+-_____1---+---I__--+--
24 i.JNITS ~ ~ ~: %

1L...._2_5_.L. ~-1_E-r_-f-'-:-O-L-' '- "_"..L "_>_~.L ':_"_'!-.L__l_('_4_'L.. ....L L.. ..L ---! _
Results In ppm unless otherWise specified -#-

I
T'" element present: bul concentration 100 low 10 measure
X " elemF'nt i.;oncentral'Of1 is below delecllon limit AUTHORISED
- = elemenl not determined OFFICER . -

•
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467062
I'~ t e , .0.',' --~~"JAR~'nhd" ::..'c, \c' "-',7\ -;"'7";; ",>,

,.,i';;"~~1~~!~~~'f'''3j'I;,3,'
·."".Aii~ij~~z"·~~I~;[ ~;;,,~i"'ttl<1(

CLIENTfD~NO'I -F: ',C ,I __. 'TC"-~t..:t~l):¢~
"~". -., .,." ',' PAGE

I I 2:~,,. ~-:;:" U~;" ·)h:~::.;7
,""'--, ....-.,-, I ~y::::_/::: I OF_.....- L ."•.' ';:::."l

TUBE SAMPLE
..

No. No.
. eu - Pb In Aq ALI HtlChk Ba A~3 ",_oj

I 1 ,...,<:" , .....- ., ;, .:.-.: .. '/.:'d ··.)'u ...;4 [3:: J. ~::::3 -"- ~ ~._. .- j' \ .....,,-

2

I 3

I
4

5

II s

7

I
I---i

8

I
9

10

I 11

12 I
I 13 I I,

: !

I
14 I !

i
15

I 16

11 II
18 ,

i 19

I 20

I 21

22
I

I 23
. ,.' .. "'.'

.
,_. ....

.. _.
-'-' . .-

I
24 ........ ./ ..../ ...... "'.

~..., ': /:'l!f
,. "'. i-" ;- .

25
,. " . ,- .... j. .

R.Uits'lh1~p;tl unleUott.e"rWlH speeifi8ct"~ " -~ •• f1JI
T = element present; bulconcentrationlooloW' 10 measure
X ~ element concentration is below detection limit AUTHORISED
-~ element not determined OFFICER

V

I
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SAMPLE
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CLIENT OAOERNo.

467063

PAGE

I2 OF

",' ,

Results in ppm unleu·o1herwise specified
T ~ element present; but concentration too low 10 measure
X '" elemenT concentralion is beiowdetectlon limit
_:I: element nat determined

,

1

AUTHORISED
OFFICER
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14
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I
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1
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T ,• ...mentpresenr.butconcentration toQlow tomellSUre
X := elementconcentratiQn ishelowderectionlimi1
- = element not determined

I
I

I . ;,.

....ij·U··mjUllLtd ,1'4.R~

I ,uri.t" Dr ,.. ~ :"" ~T,"~·.' ,~, >,.:,..;.. '" 46'7064

/~~f.i··' i~mE~'/~fJj,I:~~"""'"'' .,', ....i'::-' ·~i'tiriP"~:~··
(,ll.C.~"·i AL- i.' i'"E";i~W r' a_)0..·t.iJU ",Mi,i ..·:, lN6 "'.,'.

I , .......", ,> ,,~,.~R~~;;'''}l PAGE
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•.. :- .' ,!

]
TUBE SAMPLE ~i6 ..' J>lgd .

.... • .,'..
No, No_ i cao Na20 ..... . ,. ...

1 14:;::,213rJ ..~.. ..~.. ,." .. ;, .. -'
..:"~ ... ;':::'(--' ,--''' __'..c.

~.- " i.i.",

I 2

I
3

4

I 5

6

II 7
L.i

I
8

9

I 10

11

I 12

I
13

14 I i

I
I I

15 I,

!

-
16

I, t !
,

I
18

'9
,
,

20

I 21

I 22

I'
23 ;;"., ',::,;""}, . . ,', ,'.. . ..'i

24
i i·, ""'." "

,. :.

I
25 1'""!(': TI'~C.::: .. , .-~"" '[<i' ;"l, , .. J.. .

RnultsirJPP"i- unle8sotherwlS8 specified "



Aberfoyle Resources Limited
E"ploration Divisi.on
P .. O. BOJ~ 952
Burnie Tasmania 7320

-,•.1

PRE·TREATMENT

. DATE:-:
REPORTED

06/12/891.

No. OF PAGES
OF RESULTS

ST T
0'

I
I
I

m ..
""OW

SAMPl.
NUMIERS DO' CRUSH 'PlIT

PUL.
vtRlSE

OTtlER
SIEVE SEt NONE

REMARK'

Rm;RtO
ANALYSIS PREPARATION
SECTION

METHC

I
I

82140,482141

8214Q,482141

8214Q,482141

HC

RC

RC

Cu,Pb,ln,AgIlOI

Au,AuCh"3I1~

I
I
J
I

P .. de Bam1~or-d

RESULTS Aberf o'y 1 e F:e:;"Dur- Cf?S ~.. 1. m3. "t.e<:l
E)(ploratian Division

TO F'. O. Bm: 952
[·h...\rnie Tasmania. 7320

REMARKS

'7/11·
tft-'4oN4l­
Wall?).

I
RESULTS

TO

I
STATE OF SAMPLES ANALVSIS - PREPARATION ANALVSIS - METHOD

AUTHORISED OFf:la:R_':"'-_-:.fI.~':"'---!.:"':':'::-=-':"'-

hole core
!lplit core
cutting
rock

l 'Oil
pulp
water
tissue
stream sediment
heavy mineral

I

we
se
eu
Ro
SO
PU

perchlorlc acid
hydrochlorie acid
nitric acid
aqua regia
nltric-perchloric
HFmlxtur.
HF under pressure
fusion

Al
A2
A3
A4
AS
A6
A7
AS

cold acid
specific sulphide
other mixed acids
alkaline attack
volatilization
Ignition
pressed powder (XRF)
gl05S fusio., (XRF)

CA
SS
Mo
AA
VO
IG
PP
GF

aftJmic absorbtion AAS
x-ray fluorescence XRF
spectrophotometry SPEC
colorimetry COL
chromatograPhy CHR
titration; ,>,',', ,':.:-- nN

,;:other- chemicafs,,,,eanlr CHEM
"'miscellaneous ::,;,j::r;,::,' , ,', MiSe

;,~:~~~;c:.,~~~{7!asrnc> ~~OR

•
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I.. 467067

I
I
I
I

RESULTS

l TO

I
(

RESULTS

I TO

";;;'\:'( ';)f{;~,}:t};H{:;>:;,',;~';';;i:-;;;\-,',;'>

_. 'D~tERECEI\li:b f~g;1l~t1~:~t:,!\,~E5Ut~,~~UIRED

_2_3_1_(_'5_1_8_9__'_, ASAP "

REMARKS

7805

ANALYSIS

Au,AuChki309

94

TOTAL No. OF SAMPLES

OT_
... NON•

.EMARt<S

Division

...

Exp.

'No.
OF COPIES

CG P p: 01

DATE
REPORTED

Aberfoyle Resources
P.O. Box 952
Burr,i e
Tasmania 7320

Aber'foyle Resources E,,:p. Division
P.O. Box 952
Burnie
Tasmania 7320

. .

...ariDU5
.'
\

OF

4

No. OF PAGES
OF RESULTS

"FfII....ow

I

AA
XRF
SPE
ceL
CHF
nf'~

CHE,
MI~

FLL
ICP

ANALYSIS _ METHOD

atomic absorbtlon
'ii-ray fluorescence

;-:":'llpectrophotometry
:irc:olor~etry

!:hdlro,"~r~p~~
'~",.:/:'(trat'on>:>. --.,"--. ,:h',;-'~;
;\-_~r:ehemlcalslTl~;~1

'""milcellaneous _,:,,_.'
:<JluonNClltnce:''--<.: '
YrrtdU~lve,ty co_u.pl~-

CA
SS
Mo
AA
vO
IG
PP
GF

cold acid
specific sulphide
ather mixed acids
alkaline attack
volatilization
ignition
pressed powder (XRF)
'glass fusion (XRF)

AUTHORISED OFFICER .p.<'-+ ~

AI
A2
Aa
A4
AS

, AI>
A7
AS

ANALYSIS - PREPARAnON

perchlorlC acid
hydrochloricocid
nitric acid _

,.; ~LI(li'lI9ia "'",:,,>
<~7 nitrlc~perchlorlc
:!;/;HFn1'~ur.;,-,

-'t~:J·IFu~ press~re
<-.<:fuslon ',;; """ ,:,_,.,'
";~c;-;:,;

STATE OF SAMPLES

whole core
split core
c:utting
rock
&oil
pulp
wat.r
tissue
stream sediment
heavy minerai

•

I
I



Result.s in ppm unless otherwise specified
T ::: alement presem: Dut concentration toO loW to measure
X '= element conr.enuClilOn IS below detection limit
-:; element nOl jetermmed

(

4

PAGE

.

I
ill!

AUTHORISED Wit­
OFFiCER ---"-"'-I'-,-=--

!

·-1
-.

;.- ,

; ;

-I i

I
I !-j I

i
-I

I

-

I
i

-I
I

-i

--I

467068

I 23.3.08.06221 30/05/891 7805 I 1 OF

AuChkAu

0.011

<0 .. 008

0.042

<'0.008 I

i
<0 .. 008 i

<0.008

<'0.008

<' n l"IOB!. ~.. ~ - !

<.0.0(18

<0.(108

<'0.008

<.0.0081

i i

'<0 .. 0081

I

0.0.\3,

<0 .. 008 :

i 0 .. 008

i<.0.0081

, ,
J • - -~. 8 '!~~O .. (.II.) j

; <0 .. 008 i

I
1<.0.008,

,<0.008,

«0 .. 008,

1<.0.008 i

i
1<.0.008,

1<0- 008 j
, ,

SAMPLEPAEFIX

SAMPLE
No.

514452

482372

514463

514462

[514454

[514460

514456

[514449

514444

482373

482375

1514457

I

!514459

)514442

:514453
I

15.\4461

1514458

1514443

r

;514448

1514445

I

!514447

'~144~~
: ,,.j.. ,J...J

'!514446

7

4

3

2

5

6

21

16

25

22

23

20

.
," 514"151

24

19

TUBE
No.

•

I
I
I
I
I

I
I
I
I
I
I
I
I
I
II 9

I
10

I
I ~ ~

I r:
! ' .....
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467069
«

1,a.-~l\tA8~ ~l:f~'/
r

(
--

--..T~ •

;'••E;;;!~i,~~'.~.!Ii :'1 " ,~ ~·d,~;;;- ,t!!. - ,,"\,
A il. ;;~ ;'::;"':;";:-\,I:'I)J ...

.,•'C:-;;]"J~~;, !il!1t.'i ,. 1~0 H~,; .rg~d~R NOm;;SAMPLE PREFIX "c'V'" ',;DATE PAGE

I 23.3.08.06221 30/05/891 7805 I 2
OF

4
TUBE SAMPLE

.... ....'
No. No. Au AuChk .' ,.. ;
1 514464 <0.008 -

2 514465 <0.008 --

3 1514466 <0.008 -
4 1514722 <0.008 .- I, I

5 1~14T'~ 0.014 -~ ----\

6 514724 <0.008 i --
7 =14-'-'= <0.008 I -.loJ I .....~

( 514726 <0.008 I .- I,
, , ,

9 j514727 <O~ 0(18 -- i,

I 10 1514728 <O~OO8 -- ,,
I

,

"
,

i
, , , !514729 <0.008 --
,

'n '514730< <0.008 1 .-

514734 <O.OOB ' I I
.

0 -- I,

,<0.008 1 ! I
I- d 514735 I-, ; I

i I I
.

.::;: 1514736 ;<0 .. 008
I ,

,
'" -- 1, ,

i 1
,

,6 51473"7
I

(0.008 ; -- ,, I

, I 1 I

I
•. -- ,514738 !<0 .. 008 -I' . ,- I

1. 3 514783 <\0.008 1 S8 -I

'9 514784 1<0 .. 008 i .- i

I I ,
I I

1<0.0081
,

20 :514785 .-, ,

I I

1- - -8 I
,

I 0- :514786"' <. l) .. \)U I .-

i 22 1514787
! !

i
i<0.008 ! --
! I

1514788 1<0.008

,

23 - i
I

I24 514789 <0.008 -

25 514790 <0.008 -- );
Results in ppm unless otherwise specifIed lyt-T ~ element present: but concentration 100 low to measure
X ~ element concentration is below detection limit AUTHORISED
-~ element not determined OFFICER

!
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467070

(

SAMPLE PREFIX REPQRT N\JMBEE(;IiJ:,; ;;,'3; REPORTOATE '":·CUENTOADER No. , ..•.. PAGE

I 23.3.08.06221 30/05/891 7805 I -" OF
4-.'

TUBE SAMPLE ......... •• :No. No. Au AuChk ". .

1 514791 <0.008 -
2 514792 <0.008 -
3 1514793 <0.008 -

!
4 1514794 <0.008 -

5 1s14795 <0.008 -
I

6 514804 <0.008 .-

" 514828 <0.008, -
I

l 514829 1<04008
,
j -,

! 9 ;514830 1<0.008 ! -

i 1514831 1<0.008
! I

10
,

- I
I

I
1 ~ '~148~~ <0.008 II .J ...'..:. -,

i I I~2 514833 I 0.011 i .-
,

I I I
0 5.\4834 ;<0.008 , -~

,
,,

:..1 514835 <0.008 - I, ,

I j<0.008
,

-I15 1514836 I,
I 16 '~1 8-- I ... ) .. 8

I, ~, 4 ~,/ I<U.(O -- I, ,
I

,
I I

1
,

I' , 514838 1<0.008 -I
f--

Ji i<.0.008
, ,

:3 1C'14...... "'?9 I
i :.....J 0";,

! ! I

,9 !514840 1<0.008, - I I, .

, I20 1514841 6. 100 I 5.080,

I
!

21 1514842 ' l) .. (>08 -- ,
I 22

•

I I I1514849 I 0.018 i
,,-

, ;

23 1514851 <0.008 .-
;

24 1514852 <0.008 --

25 1514854 0.009 - /
Results in pJ'm unless of'herwisB specified iiiT , element presen!: but concentration too low to measure
X , element concentration is below detection IImil AUTHORISED
-- element not delermined OFFICER -, I



467071
ANALABS······" C,

._.-_.~~ ~\,~ .
.:, :f"

~ ~ ~ ;, ;;,;:';r'" ';01 ' 0
\:;.':

ANALYTICAL DATA ~;?; ~
REPORTNU~~~ "": 1 ':)J "'G;:~"~~;OATE cu:rORDER No

•..
PAGESAMPLE PREFIX

I 23. :;. 08. 06221 30/05/89\ 7805 I 4
OF

4
TUBE SAMPLE .- ," '.

y. •• .,.-.
No. No. Au AuChk . . .

1 514855 <0.008 -

2 514856 <0.OCH3 -

3 514857 <0.008 -

4 1514858 <0 .. 008 - ,,

1514859
,

I5 1<0.008 -

6 514860 1<0.008 -

7 514861 <0.008 .-

.
1514862-... OJJiO -
,

9 1514863 1<0.008 -- I,

10 1514864 1<0.008 I -
I,

I - (1'~ I• 1 1~;14865 O. J / -
i , I'2 ;514866 ! 0.375 i --

I !

Ii3 !514875 '<0.0013 --
,

,

,

I' , 1514876
, ,

<0 .. 008 - ,
,

i

i
, ,

I
,

I"5 !~:; 14877 <0.008 ...~ ,
I!

! I I
l '6 514878 <0.008 -. !, !

- 5148"79 <0.008 I I i,. -:r'3 , ! I
i

I514880 :<0.(108 _. I I

- -

[2:
! I

I514881 0 .. 012 - i I,
: I
: , ,
!

I
,,21 I I,

I

i~2

i
- - '8 !

!

23 DETECTION i 0.008 (,).O(l\.

24 I UNITS PP~l PPM

25 METHOD 309 309 -
Results in ppm unless otherwise specified 7JJ/'T ~ element present: but concentration too low to measure ItX ~ ~lement conccnlratlon is below detection limit AUTHORISED
- ~ element nOI determined OFFICER

f

I

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



I
I 4670'12

'}

May 2- 11:57 1990 Ilzeus/aberfoyle/jobs/lyn/images/lynex.stat Paqe 1

I CLASS NUMBER: 1 OF STATISTICS FILE: l/zeus/aberroyle/jobs/lyn/lmaqes/lyn.STAT
ALL 02-05-90

I IMAGE FILE : I/zeus/aberfoyle/jobs/lyn/imaqes/lyn
FL, LL, 'P, LP - 133 111

VARIABLE t.iHANNEL M<AN MIN MAX ST. OEV.
1 I!j, 1

76.J]36 2.4423 356.1924 60.9040
2 18.6780 1.5168 924.9938 12.6615

I 3 If." ~ 52.9917 2.4179 255.0000 24.0618• ~~
0.0259 0.0033 6.9108 0.2826,

jJ
424.3222 28.5535 2389.5960 297.3323

6 32.7206 0.5000 809.9998 56.8282
7 228.2568 22.5880 2994.2520 23].3914

I • 245.5589 52.5191 639.9997 104.1904
9 5075.4160 706.0829 10521.4500 1870.9600

'0 21. 6465 7.0000 44.9486 5.6564

COVARIANCE MATRIX

I 1 2 3 • , 6 7 • 9 '0, J.709£+03
2 3.607£+02 1.60]£+02
3 1.246£+03 1.024£+025.790£+02

• -].744E-01 4.380£-01-3.374E-01 7.986£-02

I
, 1.178E+03 1.482£+03 3.106E+03 1.016£+01 8.841£+04
6 1.961E+03 1.899£+02 1.155E+02 6.175£-02 9.681£+03 3.229£+03
7 9.681£+03 1.400£+03 2.842£+a3-2.361E~OO 6.562£~O3 '" .921£+03 5.441E..+04• 4.257£+03 4.379£+02 1.452£+03-1.135£+00 1.153£+04 3.373£+03 1.590£+04 1.086£+04
9 8.911£+04 6.113£+0] 3.153£+04-4.713£+01 9.679£+04 4.883£+04 2.707£+05 1.552£+05 3.500£+06

10 7~30E+01-2.920£-01 3.042£+01-1.680£-01-5.060£+02-5.777£+01 8.891£+00-1.931£+02 2.767£+03 3.200£+01

I
D£T£RMINANT OF COVARIANCE MATRIX 0.1521318E+30

I
CORRELATION HATRIX I

2 PI, 3~ ./lv.. s8a- 61/$ 7Cr- .2.. 9ft 10 rlzrlU<-
I 1.0000
2 0.4678 1.0000
3 0.8501 0.3360' 1.0000• -0.0218 0.1224· -0.0496 1.0000

I
5 0.J9(,4 0.3'BS 0..4342 0..1209. 1.0000
6 0.5666. 0.2640 0.5611 0.0038 0.5129 1.0000
7 0.6811· 0.4738 0.5060 -0.0359 0.0946 O. HIS 1.0000

• 0.6708' 0.3320· 0.5793 -0.0385 0.3723 0.5696. 0.6541 1.0000
9 0.7820. 0.2580 0.7003' -0.0891 0.1740 0.4593 0.6199 0.7962 1.0000

10 0.2215 -0.0041 0.2235 -0.1051 -0.3009 -0.1797 0.0067 -0.3277 0.2615 1.0000

I EIG£NVALUES OF CORRELATION MATRIX
4.6060 1.6114 1.066111 0.9291 0.1801 0_3823 0.2937 0.20H 0.1055 0.0211

I EIGENHATRIX
1 2 3 • , 6

~, • 9 10, 0.4285 -0.1600 -0.1119 0.0728 -0.0189 0.0349 -0.2577 -0.041118 -0.8380 0.0274
2 0.2527 0.1332 -0.4507 -0.2236 0.6845 0.0361 0.3157 -0.3023 0.0511 0.011124
3 0.3943 -0.1426 -0.0800 0.3018 -0.1079 0.1333 -0.4917 -0.5008 0.4522 0.OH8

• -0.0084 0.2952 -0.6921 -0.2704 -0.5992 -0.0292 0.0001 -0.0042 0.0202 -0.0178

I
, 0.2427 0.4830 -0.1290 0.4742 0.1536 0.3133 -0.0804 0_57]8 0.0938 -0.00]7
6 0.3335 0.2558 0.1297 0.3309 -0.1402 -0.7472 0.3264 -0.1112 0.0106 -0.0036
7 0.3484 -0.1328 0.0339 -0.5118 0.1435 -0.3781 -0.3918 0.4694 0.2338 0.0343• 0.3926 0.1273 0.3137 -0.2847 -0.1692 0.2966 0.2405 -0.0602 0.0328 -0.6863
9 0.3891 -0.2775 0.1115 -0.0862 -0.2608 0.2883 0.4568 0.1260 0.1199 0.6014

I
10 0.0070 -0.6630 -0.39n 0.3093 0.0042 -0.0908 0.2334 0.2728 0.1059 -0.4037

FACTOR MATRIX COEFFICIt.NTS
1 2 3 4 , 6 7 • 9 '0

I
1 0.0033 -0.0021 -0.0018 0.0012 -0.0004 0.0009 -O.OOH -0.0016 -0.0424 0.0031
2 0.0093 0.0083 -0.0345 -0.0183 0.0612 0.0046 0.0460 -0.0528 0.0124 0.0231
3 0.0076 -0.0047 -0.0032 0.0130 -0.0051 0.0090 -0.0371 -0.0460 0.0579 0.0042

• -0.0139 0.8230 -2. ]717 -0.9926 -2.4005 -0.1670 0.0003 -0.0327 0.2200 -0.43-47, 0.0004 0.0013 -0.0004 0.0017 0.0006 0.0017 -0.0005 0.0043 0.0010 -0.0001
6 0.0027 0.0035 0.0022 0.0060 -0.0028 -0.0213 0.0106 -0.00-43 0.0006 -0.0004

I 7 0.0007 -0.0004 0.0001 -0.0023 0.0007 -0.0026 -0.0031 0.0044 0.0031 0.0010• 0.0018 0.0010 0.0029 -0.0028 -0.0018 0.0046 0.0043 -0.0013 0.0010 -0.0454
9 0.0001 -0.0001 0.0001 0.0000 -0.0002 0.0002 0.0005 0.0001 0.0002 0.0022

10 0.0006 -0.0923 -0.0671 0.0567 0.0009 -0.0260 0.0"761 0.1067 0.0577 -0.4917

I fACTOR STRUCTURE
CHANNEL PRINCIPAL COMPONENTS

1 2 3 • , 6 7 • • '0, 0.9196 -0.2031 -0.1156 0.0702 -0.0167 0.0216 -0.1397 -0.0203 -0.2;22 0.0040

I
2 0.5423 0.1691 -0.4654 -0.2155 0.6045 0.0223 0.1711 -0.1366 0.0166 0.0062
3 0.8462 -0.1810 -0.0826 0.2909 -0.0953 0.0824 -0.2665 -0.2264 0.1469 0.0021

• -0.0181 0.3748 -0.7147 -0.2606 -0.5292 -0.0180 0.0000 -0.0019 0.0066 -0.0026, 0.5209 0.6132 -0.1332 0.4571 0.1357 0.1937 -0.0436 0.2594 0.0305 -0.0005
6 0.7157 0.3247 0.1339 0.3190 -0.1238 -0.4620 0.17 69 -0.0503 0.0034 -0.0005
7 0.7476 -0.1686 0.0350 -0.493] 0.1267 -0.2]38 -0.2156 0.2122 0.0759 0.0050

I • 0.8426 0.1616 0.3240 -0.2144 -0.1494 0.1834 0.lJ03 -0.0272 0.0107 -0.0996
9 0.8350 -0.J523 0.11 Sl -0.OB31 -0.2304 0.178J 0.2475 0.0570 0.0390 0.087]

•



May 2 11:57 1990 Ilzeus/aberloyle/jobs/lyn/lmaqes/lynex.stat paqe 2

TOTAL NUMBER OF PIXELS: 619

46'/0'/3
I

,~:- .... :;.,

I
\ ' l_

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

10 O.Ol~l -0.8416 -0.4045 0.2961 0.0038 -0.0562 0.1265 0.1233 0.0344 -0.0586



I6RRELATION MATRIX

I
I
I
I

1.0000.1050.7370.0280.2000.510-.0150.4880.516
0.1051.0000.2020.1930.0980.170-.013-.0010.021
0.7370.2021.0000.0950.1570.384-.0430.4750.519
0.0280.1930.0951.0000.323-.0680.250-.191-.273
0.2000.0980.1570.3231.0000.1710.1640.1230.040
0.5100.1700.384-.0680.1711.0000.0530.3330.303
-.015-.013-.0430.2500.1640.0531.0000.183-.309
0.488-.0010.475-.1910.1230.3330.1831.0000.830
0.5160.0210.519-.2730.0400.303-.3090.8301.000

467074

~ariable

I cu
Pb
Zn

E:
Cr

';f
IlRiTIO

Mean

74.10084
30.54714
56.65274
495.0477
14.00239
164.8986
214.5704
4627.613
23.01247

Std. Error

76.1392747903876
57.3438467693049
40.87233462514112
409.9905202879624
45.2268858160348
224.7093976603711
82.37473942831471
2448.493591394451
12.18732695057541

lesponse Variable = Cu

I nd.
ar.

Est.
Coeff.

Std.
Error

t Value Beta
Weight

I~
As

I~

-.0830248
1.040138
3.412671E-03
.100013
8.327992E-02
6.146843E-02

Ti -2.22097E-03
IPTIO 1.47635

~onstant = -35.99822

2.952766E-02
.0508128
4.676613E-03
3.890981E-02
8.096906E-03
3.800138E-02
2.148847E-03
.4528874

2.811764
20.46999
.7297314
2.570381
10.2854
1.617532
1.033564
3.259861

-6.252964E-02
.5583565
1. 837636E-02
5.940795E-02
.2457835
6.650242E-02

-7.142214E-02
.2363138

loeff. of Determination =

lorrelation Coefficient =

0.629

0.793

'

urbin-Watson statistic

Value = 175.5411.1 = 8
12 = 828

= 0.828

Mean Square Error = 2172.653

I
I
I
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APPENDIX III
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ROCK CHIP SAMPLE LOCATIONS

467076

Co-ordinates
Easting Northing

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

•

i'" ~ 'j' -;
\' ,', ...

Sample No.

Specimen Creek Grid

482135
482136
482137
482592
482593
482594
482595
482596

Reional Programme

482138
482140
482141

2375
2362
2352
1241

1243.8
1317
1332

1243.8

380792
380681
380500

4010
4043
4040
2600
2600
2572
2584
2600

5336605
5336520
5336588



I 467077

Abe~foyle Resou~ces

P. o. Bo>: 952
Burnie
Tasmani~ 7320

I
I
I

No. OF PAGES
OF RESULTS

DATE
REPORTED

21/0l,/89

'en
';;<;' ;;:;,,/"

No.
OF COPIES

1

E>:p.

' ..,;;,,'

,:';'
:;,/'

Division 1
7826

DATE RECEIVED

30/05/89

TOTAL No. OF SAMPLES

3

:RESULTS REQUIRED

ASAP

Ro Pep: 00 ,009,0 B

OF

"..
"LOW

4B2135/37

...-,
NUM8YS

PRE·TREATMENT

SPliT PUL·
VERISE

OTHER
SIEVE SEE NONE_. ANALYSIS

~;REnJtTO

AlolALYSlS
;;; ;SECllON

Co,Pb,ln,Ag/101,As/I14

MET\-

I
I
I
I
-I
1
1

4B2135/37

RESULTS

TO

RESULTS

TO

Po

Po

Abe~foyle Resources E>: p. Division
P.O. Bo>: 952
Burnie
Tasmania 7320

Bo,Cr, lr I Ii, Y1401 ,An1309

Bo/403

REMARKS

STATE OF SAMPLES ANALYSIS - PREPARATION ANALYSIS~ METHOD

AUTHORISED OFFICER -1R-'- _

'

hole core
pUt core
utting

,ock

~
H

Ip
ater

issue
stream sediment

envy mineral

•

perchlorlc acid
hydrochloric acid
nitric acid
aqua regia

;,'nitric~perchlorlc
,';HF mixture

HFunderpreslure
fusion

Al
A'2
A:l
A4
AS
A6
A7
A8

cold acid
specific sulphide
other mixed acids
alkaline attock
volatiliza1ion
ignition
pressed powder (XRF)
gloss fusion (XRF)

CA
SS
Ma
AA
VO
IG
PP
GF

atomic absorb'lon
x·roy fluorescence
spectrophotometry
colorlme1ry
dlrornotogrophy
titration '
other chemicals means
miscellaneous
fluorescence ....' ... ',
Inductively coupled'plosma

AAS
XRF
SPEC
COL
CHR
TIN
CHEM
MiSe
FLUOR
ICP



I
I··~·

eLi Pb Ba Ba

467078

As r~

825 115 <0.5 <0.008 - 0.68

15 155 <:0.5 0.012 860 -

10 135 <0 .. 5 <0.008 1550 -

.

7

t--;
.' 9

10

II 11

12

,
• n-
14

I I

15i

I 16

r;
~9

I 20

i
I
I

:
,

I
I

,,
! ,

i

I I,

i
I

II

I i
•

I
i
!
I

I I,. ,

I

I i

I

_)?_ I I

•

' i I
, I

23 IDETECT I ON

Results in ppm unless ottlerl\/Ise speclrlecl
T " element present; but concentration 100 low to me8.llure
X " element c:lnCenlralion is below delection limit
- '" element /lot detennined

, 24

I 25

I

UNITS

METHOD

I
~ ~I 5
'""'

...J

PPM PPM PPM

101 10.1 101

i
0.5 0.008 10 0.01 1 .

PPM PPM PPM i: PPM PP\-

.101 ~(I9 401 403 114 40

AUTHORISED ¥OFFICER



467079ANAlABS
A O(vlslon 01' MaCdonard'Hilmillon & -Co ..' Pry. Ltd.

"'.';.';'
;.'.;\>,"".';

i';::~i:;" ,
,;:.;;c

. .

I

I
·sAMPLEp·R·EF·.x:····;·· ~.:; ;;;c;j REPORT NUMBER' .. :_f':.';:'

REPORT DATE CLIENT ORDER No. PAGE'-"'A"i'-

I .. (Wl ''l9I I OF
·~.c, , 3" {,Q. II . :';9' ""J":! Q'""J/.,n ~, .-:.

I lUBE SAMPLE
,

•••••••• {.,.O ,4,..0
.

No. No; r"- M- ··I.I~ .

1

I
48.2585 --

2
48-::'~8!.. --

I
3 dQ'7~j:'("7 '-:-'4 nn

4
4::.37::;B8 - - ..

I 5
~'+ EL,'5 fj <; ., - I.- -- ,. ',)(l ,

6
4B259(l

I_~
- ..- 8~OO

4825'1l .- -- ~i ~ OU

I
8 4825"·72 '- - -

9 )< ~ 72 i48259::; • ".,~::, ·~·l"-·_·-· ....
", ..:. ,-' .. ~, ,...j<... '

I 10 .x )..02 I
i

4B2594 <2:5 .l~O .- i

11 48259::: 22::1 ::00 3/5 170 I
I

- ,

12
i

482596
I-- - .... I

I
13 ! I I i

I , I

I 1
,

14 i ! ! :i I,
I ! I I ! I, I

15 ,
I II i • :

I I
,

i 16 I I
I , !

I'
,

1 ,11~ OL:. ..... -=. .N.-. lP OO~ :d:..X 16;'1M~4'.
II

I i I,j'
! i

:

I
18 I I I '11.. L9'i'1 n 'X L i

: !

I
,

I :

;9 , , I
I I I

I
,,,

Co.... d sib' ont i i20 i--:;> 0 ~L,>< ,
7 I

I 21 - I ! I I

LL--~'-O g-
,

I i

I, 22 I !

I ,

It 23 I I
DE'··:::::c":-r Tlit.] -,".r..:; -::'I:.~ () ....~ .: i !

24 I UNITS PPI"I I'='PM PPM

t 25
Mi=Tunn " ,").-1 ""1 0i ().d •

Results In ppm unlesa otherwisespecirled .... , fitT . element present: but concentration too low 10 measure
X . el$fTlent concenlraUon Is below detec~ion limit AUTHORISED_. element not delermlned OFFICER

I ,

1
I"

•
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APPENDIX IV



MET"PRV"ARAnON
OTHER

SIEVE SEE NONE
IOWA'"

"",.
VEAIS£""ITCRUSH

109/02i90

R DeBomford

Aberfoyle Resources E>:ploration Div' ~==~~~~~~dJ[3§;;;;~=~P 0 Bo>: 952
Burnie

Tas 7:t20

I
I

No.
OF

I "-

OF

EO
BELOW

<462.,51177 RC Pep: 01 Cu,Pb,ln,AgllOI

I
I

<482.,51177

(482.,51177

RC

RC

Au, AuChk/3oq

Ba,As/401

I
REMARKS

501. on

R DeBomfor-d
Aberfoyle Resource~, E)~plorat ion Di">ll.
P 0 8m, 952
Bur·ni e-

ras 7320
TO

RESULTS
I
J
I
I

RESULTS

TO

STATE OF SAMPLES ANALYSIS - PREPARATION ANALYSIS - METHOD

I WhOlecore
split core
cutting
'ock
soil

I pUIP
water
tissue
stream sediment
heavy mineral

I
I

WC
SC
CU
Ro
SO
PU
WA
TI

parchlorlc acid
hydrochloric acid
nih"ic acid
aqua regia
nitric-perchloric
HF mixture
HF under p",..'u,e
fusion

AI
A2
A3
A4
AS
A6
A7
AS

cold acid
specific sulphide
other mixed acids
alkaline cHock
volotilization
ignition
pressed powder (XRF)
glass fUSion (XRF)

CA atomlcobsorbtion
SS x-ray fluorescence
Me spectrophotometry
AA colorimetry
VO ;,chromatography
IG :,", titration
pp :; '. otherthemicals mean.
GF'<:: ":,,mlscellaneoua

;;,,;;> \/fluorescenC!:;i:::"';';

<:_;~}'n~~tl:--~I,~:~'f1:'1
;'<";;>fJ/":;{;~-S;",~,0,"",, -';i>';;'

467081

AAS
XRF
SPEC
COl
CHR
TIN
CHEM
MISC
FLUOR
ICP



2

,

..,,.

8

.,. '7

.,~

7

<.2

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

." r" I
<•• .0::. ;

~iu:
!

.~

<'2 i

.",., I',,':' I
,

<2 "

<:: i

<21 I

I 1 OF

As

450 I
I

L-~7() i", . I

410

,
6aO!

boO

760 I

r

810 i

I

8.20 :

680 I

700

440

97()

1 U(.lt.) I

1050

1.10u

I
1400:) I

1100

AUTHORISED
OFFICER

467082
CUENTOADER No PAGE

r
.,. !

'. I

I

!. i

9397

AuChk BaA~I

<, (i ~ 008

<:,., ;"j{ ll',' I. '., .. - ...

() .. (I.1 / <O .. OOl~

<0.5

<0 .. 5 <0 .. 008

" >;;,. <) ..-. i '.J i., J ...J I ',... .. ,) ~''-.]. ,
!

(1.5 <0.008 <O.{)08 730

(0.5 (0. (J08

<'0.5 <U.008

~~o. 5 <0.008

.-:: 0 " ~j i <. (; • t)OB

<O~5 <O~008

<~O.5 0.057 0.065

<o.~, <O .. "OOB

-< (> .. ~J <0 .. 008

<'0.5

Ag

40

5u

95

90

,
8°1

I

'l::i I

4·).:;:-..,

120

16u

110

13~.~

,
2'")0 \

190

280

Zn

REPORT NUMBeR REPOAT DATE

ANALYTICAL DATA

T23. ::;. 08. 08. 06816 09/02/901

ANAlABS
A Division 01 Inc;hclilpe lrl$pecIiO~ and Teslil1g SflrvicllS Auslral;/I pty. Ltd

Cu Ph

20 10

15 10

20 ~.-,

25 90

i5 2'.)

.l ~5 ;:.-
d

:20 20
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482135 4010N 2375E Surface pulverised Rock A mildly
sericite
altered
basaltic lava

Sample No: eu Pb Zn Ag Au Ba As Cr Zr Ti Y
(ppm)

482135 30 825 115 x x 0.68% 20 270 520 5200 50

,I c
"

1
I
I
I
I
I
1
I
1
I
1
I
1
I
I
I
I
,I,
\1
~

( ;-\;"'~ i .

J

Sample No: co-Ordinate Depth

(,

sample Type

467085

Sample Desc.
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Sample No: Cu Pb Zn Ag Au As Ba Cr Zr Ti
(ppm)

482559 150 5300 220 x 0.040 52 840 2100 190 3700

482568 1150 9775 275 x 0.050 43 3.6% 730 140 2800

482582 150 1795 240 1.0 0.023 61 1550 1100 190 3900

Sample
Description

Intensely
Sericite
Fuchsite,
Pyrite altered
Andesitic lava

fl
I
I
I
I
I
I
I
I
I
I
I
I
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I
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I
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Sample
No:

482559

482568

482582

Co-ordinate

1232E 2640N

1232E 2626N

1247E 2600N

Depth

0.75m

0.5m

1.0m

Sample
Type

Pulverised Rock
Chip

II "

11 "

II

II

II

II
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Sample No.

482122

Co-ordinate

379662E S331714N

Depth

8Sm

Location

Power Tunnel
621Sm

Sample Sample Deacription

Galena White Quartz vein hosted
pyrite, galena, sphalerite

. and chalcopyrite
mineralisation in black
shale.
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sample llo: Co-ordinate Depth sample Type sample Description ' <~

, 482555 1232E 26328 LOIn Pulverised Rock Chip Intensely sericite, Fuchsite
rlocal) altered Andesitlc lava

482124 379827E 53320838 Surface Pulverised Rock Chip GoSsaJ\ous Float
(AHG)

514452 1250£ 26008 1.0\11 Soil sample oranqe BroWll Clay
rlocal) C-Horizon

..."
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Sample No: eu Pb Zn Ag As Ba Cr Zr Ti
(ppm)
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~ 1
1

1
~I
1
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1
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1
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482555

482124

514452

140

10

185

6700 300

1450 490

240 220

<0.5 230

4.0 800

<0.5 75

210 80

540 1500

120

160

610

5650
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1. AIMS OF STUDY

The aim of this study has been to determine the likely

metallogenic association of exploration samples from the

Lynchford E.L., located to the south of Queenstown, by comparing

their Pb isotopic compositions with those of known mineralization

in the region.

2. SAMPLES

Four samples were provided by Danny Noonan from an area

south of Queenstown. Sample 482122 is galena from a quartz vein

hosted within a Cambrian black shale and quartz phyric dacite

lava sequence. Samples 482555 (rock chip) and 514451 (soil) are

lead-rich and from areas of sericite-fuchsite altered andesitic

lavas. Sample 482124 is of gossanous float from a creek draining

north into the King River.

3. TARGET SIGNATURES

All major Cambrian ore deposits of western Tasmania have

similar Pb isotopic compositions confirming that they formed

as part of a major metallogenic event (see Gulson and Porritt,

1987). A relatively homogeneous isotopic composition over such a

region suggests the hydrothermal systems were very large,

leaching Pb and other elements from a significant volume of crust

and thus tending to average out local variations in the Pb isotopic

composition of the source rocks. The Cambrian massive sulfide

("target") signature is represented in this study by the

overlapping fields for Hellyer, Que River and Rosebery(+Hercules)

(Fig. 1). The fields are 95% confidence ellipses which depict the

mean +j- 2 x standard deviations of data from each deposit.

Despite the averaging effect of the hydrothermal systems, minor

differences can be expected between deposits, as is exemplified

1
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4. METHODS

Whole rock powders provided by Aberfoyle were leached in

a mixture of 7N HN03 and 7N HCl acids. Lead was purified from the

leachate by anion exchange in HBr solutions and by micro­

electrodeposition techniques.

Analyses were performed on an ISOMASS 54E thermal ionization

by Rosebery/Hercules and Que River/Hellyer fields.

Minor mineralization in western Tasmania commonly consists

of discontinuous pods or veins. The isotopic composition of such

mineralization varies between occurrences indicating that the

hydrothermal systems were probably much smaller. Most examples of

this mineralization have isotopic compositions that are more radiogenic

than the Cambrian target (i.e. higher 206pb/204 pb ratios, Fig 1.)

and some can be associated with Devonian plutonism (e.g. Queen

Hill, Mt Farrell).

However, other examples have isotopic compositions that are

less radiogenic than the Cambrian target, e.g. WOW/CAB, an old

Comstaff prospect in the Oonah Formation and the Marionoak

mineralization on the Pieman Dam road (Fig. 1). While the origin

of such mineralization remains enigmatic, the low 206pb/204

ratios may result from leaching of Pb from nearby Precambrian

source rocks. At both WOW/CAB and Marionoak both more radiogenic

and less radiogenic populations are present indicating a complex

Although it is likely that Devonian thermal events were

responsible for the generation of these relatively localized

hydrothermal systems, it is possible they developed at other

times, even during the Cambrian. Irrespective of the age, it is

unlikely that such mineralization would have significant economic

potential.
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mass spectrometer run in fully automated mode. Precision 467093
estimates for the ratios are depicted as error bars in the upper

left hand corner of the ratio plots and are based on the analyses

of over 1000 standards.

6. DISCUSSION

The data plot between the fields for Cambrian mineralization

and the well established Devonian mineralization at Queen Hill

and Mt Farrell. As with the results for the Mackintosh

Licence sample (see Report SR 092) we are posed with a dilemma;

could this represent as yet unrecognised local variation in the

Cambrian signature of a scale similar to the differences between

Rosebery/Hercules and Que River/Hellyer or is it part of the

broad Devonian signature? In the southernmost extension of the

5. RESULTS

The results are listed in Table 1 and plotted in Figure 2.

There is measurable variation in the 206pb/204pb ratio between

samples, but the results for each sample are internally

consistent within the limits of analytical error (replicate

analyses of single samples are grouped using dashed ellipses in

Fig. 2). All results plot outside the Target fields for

Cambrian massive sulfide deposits of the region, and are

different to data for the Tasman and Crown Lyell Extended and

Prince Lyell deposits at Mt Lyell (Gulson and Porritt, 1987,

p.296). Samples 482555 (pts 4 & 5) and 482124 (pts 6 & 7) plot

close to the Hellyer target ellipse, but the galena sample 482122

(pts 1-3) has significantly higher 206pb/204pb ratios. Sample

514452 (pts 8 & 9) has a similar isotopic composition to 482122,

but has a relatively lower Pb content (240ppm).

(
; • ; ,I

\ •.., ,J ( .'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



(.
•
I

•••••
I
I

••
I

•••••••

(':, ( ( 467094
Mt Read volcanics at Elliot Bay, the Cambrian signatures have

significantly lower 206pb/204pb ratios than the

Rosebery/Hercules, Que River/Hellyer fields (Gulson et al,

1987). Some mineralization in the Farrell Slates (e.g. Murchison

Lode, Gulson and Porritt, 1987), with isotopic compositions

similar to the Lynchford samples are considered to be Devonian in

age (Polya et al., 1986). Thus, based on these empirical

considerations, it would seem more likely the mineralization is

related to Devonian rather than Cambrian events.

However, considered as a separate group, samples 482555 and

482124 cannot be readily distinguished from the Prince Lyell

high-Pb samples. Sample 514452 may well also be part of this

group, but due to its relatively low Pb content it is possible

radiogenic 206pb has been added over the past 400-500Ma due to in

situ decay of 238U thus resulting in an increase in the

206pb/204pb ratio (see P174, P185, Table 3, Gulson and Porritt,

1987 for the effects on the 206pb/204pb ratio of relatively high

U samples at Prince Lyell). Thus we cannot rule out that these

samples might represent a Cambrian signature for the area to the

south of Queenstown. Similarly, considered alone the vein galena

in sample 482122 has closer affinities to Devonian vein systems.

The relationship between 482122 and the other samples could only

be ascertained by further analyses, although the geographical

distribution and geological context should give some clues.

7. CONCLUSIONS

Unfortunately, the Pb isotopic compositions of the samples

do not give a definitive answer to the question of whether the

Lynchford E.L. represents Cambrian or Devonian mineralization.

We would contend that the variation from the Cambrian signatures

4
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LEAD ISOTOPE RATIOS OF LYNCHFORD E.L. SAMPLES.

(
467096

JamPle 208 ~
206

207 l'b
206 Ph

206 ~
204

207~
~

208 ~E204
Pb(ppm)

11 482122gl 2.0749 0.8456 18.444 15.595 38.270 870,000
2 482122glR/1 2.0757 0.8458 18.453 15.607 38.304

13 482122glR/2 2.0750 0.8456 18.451 15.601 38.285
4 482555 2.0772 0.8477 18.395 15.593 38.209 6,700
5 482555R 2.0749 0.8472 18.391 15.582 38.159

1
6 482124 2.0736 0.8468 18.404 15.584 38.162 1,450
7 482124R 2.0746 0.8469 18.421 15.601 38.217
8 514452 2.0724 0.8445 18.447 15;578 38.229 240
9 5;L4452R 2.0718 0.8438 18.457 15.575 38.240

1
t R/1, R/2 denote repeat dissolution and analysis.qi denotes galena

Sample No prefixes are used to plot points in Figure 2.
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Telephone (02) 887 8666. Telex AA25817. Fax (02) 8878909

Chief Dr. 8.J./. Embleton

9.11.89

Mr Danny Noonan,
Aberfoyle Resources Ltd,
P.O. Box 952,
Burnie Tasmania 7320

Dear Danny,

Please find enclosed our report on the additional samples
from Lynchford. As you can see we get a homogeneous population
which is similar to Prince Lyell and could be considered to be a
Cambrian signature. However, the situation is not as clear cut as
it is closer to the major VMS deposits around Rosebery/Que
River/Hellyer because the Cambrian signature is getting close to
the recognised Devonian signature.

Unless we come up with evidence of abnormally high U in
sample 482135, I would say that it represents minor post-cambrian
vein mineralization. We will get back to you on this soon.

Cheers for now.

Yours sincerely,

(Dr Graham R. Carr,
Senior research scientist)

Research Advanc " g Austra

Floreat Park
Location: UnderwQod Avenue, Dorea.t Pa.rk.
Postal Address: CSIRO Pnvate Bag. PO Wemb!ey WA 6014
Telephone: (09) 387 4233
Telex: AA9}178
~a)(: (09) 387 6046

Lindfield
locallon: Bradf,eld Road. llndfleld
Postal Addrew PO Bo>< 218, Lindf,eld N$W 2070
Telephone: (02) 467 67))
Telex: AA26296
Fa.... · (02) 467 1902
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SUMMARY

Additional samples from Lynchford were analysed in an

attempt to determine if a Cambrian Pb isotope signature is

present for this area of the Mount Read Volcanics.

The majority of samples from Lynchford form a homogeneous

cluster with 206pb/204pb ratios slightly higher than for

Hellyer/Que River and Prince Lyell. It is concluded that this

population probably represents the Cambrian signature for this

region.

1
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3. TARGET Pb ISOTOPE SIGNATURES

As discussed in previous SIROTOPE Reports, the Pb isotopic

characteristics of Cambrian mineralization in western Tasmania

are well established. The 95% confidence ellipses in the

accompanying diagrams define the fields for mineralization at

Hellyer, Que River and Rosebery(+Hercules), as well as a field

for mineralization in the Cethana area. Devonian mineralization

tends to have more heterogeneous Pb isotopic compositions, and

commonly may have either more, but can also have less, radiogenic

values (i.e. higher or lower 206pbj204pb ratios) than the

Cambrian mineralization. In the accompanying diagrams the field

2. SAMPLES

Four high Pb pulps were sUbmitted by Danny Noonan. Samples

482559 and 482568 represent costean channel samples located

respectively 5m north and 5m south of the previously examined

sample 482555. Sample 482582 is a costean channel sample from

over a 3m interval, and located 50m southeast of 482555. All

these samples represent rock chips from an area of intensely

sericite-fuchsite-pyrite altered andesitic lava. The fourth pUlp,

482135, is a sample of rock chip from a fault dislocated block of

mildly sericite altered basaltic lava from the northeast part of

the Lynchford E.L. It has anomalous Ba and Pb.

(

1. AIM OF STUDY

Previous Pb isotopic studies in the Lynchford E.L., south of

Queenstown, (SR 093, 29/8/89) failed to resolve the question of

the metallogenic association of exploration samples from the

region. The analyses of additional samples was recommended in

order to help clarify the Cambrian or Devonian nature of the

alteration and this study presents these results.
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for the mineralization at Queen Hill is also represented as a 95%

confidence ellipse.

Previous work in the Lynchford E.L. seemed to indicate that

there may be two Pb isotope populations, one similar to Prince

Lyell, represented by analyses of 482555 and 482124 and the other

represented by galena from a quartz vein from an HEC tunnel

(sample 482122) having slightly more radiogenic values. The

possible association of another sample (514452) was even more

uncertain due to its relatively low Pb content.

4. METHODS

About 0.2g of each pulp was digested in a 1:1 mixture of 7N

HN03 and 7N HCl acids in Teflon beakers. Lead was separated by

anion exchange techniques in dilute HBr solutions and purified by

electroplating onto Pt electrodes. Lead isotope ratios were

determined on an ISOMASS 54E solid source thermal ionization mass

spectrometer run in fully automated mode. Precision estimates,

representing 2 standard deviations about the mean of over 1000

analyses of international standards and natural samples, are

shown in the upper left hand corner of the following diagrams.

5. RESULTS

Isotope results for this stUdy are given in Table 1,

along with the data from SIROTOPE report 093 and are plotted in

Figure 1 and on an expanded scale plot in Figure 2. Samples

482555, 482124 from the previous study and 482559, 568 and 582

from this study have very similar Pb isotope ratios. They plot

close to the fields for Que River and Hellyer, although they have

slightly higher 206pb/204 pb ratios. Sample 482135 (point 6, Fig.

1) has a Pb isotopic composition which is very different to the

3
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other analyses, having a very high 206 pb/204pb ratio (18.776

compared with an average of 18.404 for the other three analyses

from this study).

6. DISCUSSION

The combined data for Lynchford (excluding 482122, 482135,

and 514452) define a homogeneous population which plots close to

the established Cambrian Target signatures, particularly Que

River/Hellyer and Prince Lyell. It seems probable, therefore,

that this population represents a Cambrian signature for the

Lynchford area. However, because these data also plot relatively

close to the Devonian Queen Hill signature, we do not have the

same degree of confidence in discriminating the Cambrian and

Devonian events as we do elsewhere in the Mt Read Volcanics.

The Pb isotopic composition of galena from a HEC tunnel

(482122) reported in SR 093 95% plots well outside the 95%

confidence ellipse for the main Lynchford data (Fig.2) and thus

we are led to conclude they probably represent separate

mineralizing events. Also, the similarity of 482122 to the Queen

Hill signature possibly indicates that the galena is Devonian in

age ..

The relatively high 206pb/204 ratio for 482135 compared to

the assumed Cambrian signature and to the rest of the samples

from the Lynchford E.L. could be due to a number of reasons:

i). The alteration represented by this sample is unrelated

to ?Cambrian sericite-fuchsite-pyrite alteration, possibly being

part of a younger ? Devonian event,

ii). The lead content of sample 482135 is much lower than

the value of 825ppm indicated by Aberfoyle or it has a very high

U content (~ 50ppm), and its isotopic composition has been

4
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changed by the addition of radiogenic Pb since the Palaeozoic by

the in situ decay of U and Th. We consider this possibility

unlikely, but will analyse the sample for Pb and U in the near

future.

7. CONCLUSIONS

Based on the Pb isotope results from both studies, it is

apparent the metallogenic history of the Lynchford area is

complex. Samples 482555, 124, 559, 568 and 582, form a

homogeneous group which probably defines a Cambrian signature for

VMS mineralization in the area. A different mineralizing event,

possibly related to Devonian activity, is represented by 482122

galena but the isotopic composition of sample 514452 may have

been affected by radiogenic addition because of its relatively

low Pb content (240ppm). The data for 482135 require futher

investigation.

8. FOLLOW-UP

As soon as possible 482135 will be reana1ysed and its Pb and

U contents determined by isotope dilution techniques. The U and

Pb contents of 514452 will also be determined.

5
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Pb(ppm)

467106
(~

207 ~
204

207 l'b
206 PO

(

208 Pb
206 Ph

I TABLE 1. LEAD ISOTOPE RATIOS OF SAMPLES FROM THE LYHCHFORD AREA.

I Sample

I
( 1

I ~
5

I ~
8
9

I 10
11
12

I
13
14
15
16

482122gn
482122gnRj1
482122gnRj2
482124
482124R
482135
482555
482555R
482559
482559rel
482568
482582
482582rel
514452
514452Rj1
514452Rj2

2.0749 0.8456 18.444 15.595 38.270 870,000
2.0757 0.8458 18.453 15.607 38.304 870,000
2.0750 0.8456 18.451 15.601 38.285 870,000
2.0736 0.8468 18.4'04 15.584 38.162 1,450
2.0746 0.8469 18.421 15.601 38.217 1,450
2.0584 0.8329 18.776 15.639 38.648 825
2.0772 0.8477 18.395 15.593 38.209 6,700
2.0749 0.8472 18.391 15.582 38.159 6,700
2.0771 0.8477 18.391 15.589 38.200 5,300
2.0753 0.8472 18.405 15.592 38.197 5,300
2.0778 0.8480 18.406 15.608 38.243 9,775
2.0752 0.8469 18.403 15.586 38.190 1,795
2.0764 0.8473 18.402 15.593 38.210 1,795
2.0724 0.8445 18.447 15.578 38.229 240
2.0718 0.8438 18.457 15.575 38.240 240
2.0721 0.8443 18.448 15.575 38.225 240

I
I Sample No prefixes are used for plotting points in Figures 1 and 2

gn denotes galena
R,Rj1,Rj2 denote repeat analysesI rel denotes reload from same sample dissolution

I
I
I
I
I
I
I
I
I
•
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The University 01 Queen~. .d

DEPARTMENT OF GEOLOGY AND MINERALOGY
81. Lucia, Queensland. Australia, 4067.

Head of Department: Dr. G.A. Orme

( 467110
Telephone: (07) 377 2375

International: 61 7 377 2375

Telex: UNIVQLD A40315

Faosimile: (07) 870 4993

I
SDG:YMH

February 28, 1990

I
I
I
I
I
I
I

Mr D.J. Noonan,
Geologist,
Aberfoyle Resources Limited,
P.O. Box 952,
BURNIE rAS 7320

Dear Danny,

Sulphur Isotope Analyses

Sample Mineral 034So/ 00 cor

482036 pyrite 1.8, 0.6

482114 pyrite 1.4, 1.3

482349 pyrite 11.4, 11. 5

I 1. Sulphides were combusted at 9000 c with Cu
2
0 to extract S02

Yours sincerely,

Dr Sue Golding
Senior Research Officer
for Dr Stephen Dobos

Director, Isotope Geochemistry Laboratories

As per our previous letter, the fine-grained pyrites from Lynchford were
prepared by digestion in cold acids before sulphur isotope analysis. If
you plan to submit further disseminated pyrite samples for analysis, we
would appreciate your prior advice in order to schedule the acid
dissolution and subsequent analysis more efficiently. For your
information, a current price list is enclosed.

tousedo(17.0 /00 cor) wereNBS 122 (0.50
/00 cor) and NBS 123

establish a calibration curve.

2. Isotopic analyses were performed with an MM602E mass spectrometer.

3.

I

I
I

I
I

I
I

I
Enc

•
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Tha UnlllOrslly of auaanS\'

DEPARTMENT OF uEOLOGY AND MINERALOGY
St. Lucia, aueensland, Australia, 4067.

Head of Departmanl: Dr. G.R Orma

SDG:YH
June 30 1989

Mr D.J. Noonan
Geologist
Aberfoyle Resources Limited
Exploration Division
PO Box 952
BURNIE TAS 7320

467111

Talephona: (07) 3n 2375

InIa,naUonaI: 81 7 3n 2375

Talex: UNrvaLO A40315

Facslmila: (07) 870 4993

Dear Danny

Sulphur Isotope AnalysesI
I
I
I

Sample

482350
482014
482112
482118

Minerals

pyrite
barite
barite
barite

6.9
26.1
26.0
25.8

3. Isotopic analyses were performed with an MM602E mass spectrometer.

1. Sulphides were combusted at 900
0

C with Cu
2

0 to extract S02'

2. Sulphates were thermally decomposed at 900
0

C in the presence of
BaS04 and V20 5 to extract S02'

I
I
I 4. o

CSIRO Ag 2S (2) (0.2 /00 CDT) and NBS
to establish a calibration curve.

o
123 (17.2 /00 CDT) were used

Yours sincerely,

As discussed in our phone call, the remaining fine-grained pyrites from
L~nchford will be prepared by digestion in cold acids and analysed for

6 4S at the earliest opportunity. I will be happy to comment critically
on your interpretation of these analyses.

I
I
I
I
I
I
I
•

" .
G--k--c'·-.--L---:....-,·

Dr Sue Golding
Senior Research Officer
for Dr Stephen Dobos

Director, Isotope Geochemistry Laboratories
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Sample No. Co-ordinate Depth Location Sample Sample Deacription

482014 2335E 4000N Surface Specimen Creek Barite Subcropping pods of Barite
grid with who vein quartz in

Dacitic lapilli
volcaniclastics.

482112 2270E 36lON Surface Specimen Creek Barite Subcropping pods of Barite
grid within gn Andesite lava.

482118 1675E 4075N Surface Specimen Creek Barite Subcropping pods of Barite
grid within a dominantly mudstone

sequence.

"­
,..0
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379451 5331726 -loom King River Power Tunnel

sample No:

482036

482114

. 482349

Co-ordinate

1I60E 2400N

1I55E 2400N

Depth

Surface

Surface

Location

Specll1en Creek
grid

Specilll!n creek
grid

sample

PlrHe

Plrite

sample Description

Subcropplng extenslvell
altered felsic lava.
Extensive sericite car­
bonate alteration with
lesser dlssElDlnated
Plrlte.

Subcropplng extensively
altered felsic lava.
Extensive sericite car­
bonate alteration with
lesser dlSSElDlnated
PlrHe.

Rhlolltlc lava with
disseminated Plrlte and
sericite-carbonate
overprint.

482350 378894 5331782 -100m King River Power Tunnel Rhlolltlc lava with
abundant Plrlte and mild
sericite-carbonate
overprint.

'..~:-:.:: . F·~:~:......,.. ~ ...- ,.,

.-
j., .'"

, ~-
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• ATTACHMENT

• SAMPLE NO: CO-ORDINATES

EAST NORTH

• 482032 379470 5336553

• 482114 378600 5335945

482123 379904 5332040

• 482126 380680 5331848

482129 380570 5332369

• 482130 378575 5335767

.' 482131 379462 5334493

482132 378495 5335985

• 482134 378797 5336885

482302 379687 5331623

• 482318 379544 5331715

• 482324 379364 5331735

482327 379276 5331745

• 482336 379012 5331777

482340 378894 5331791

• 482347 379623 5331705

• '482349 379451 5331726

482350 378894 5331782

• 482351 379693 5331697

482352 379032 5331773

•••••
I

( 1

4G7135



THIN SECTION DESCRIPTION:

This sample is an almost aphyric andesitic to dacitic rock composed dominantly of an

intergrowth of albitized plagioclase laths and chlorite, with some interstitial quartz and

minor sericite. The sole phenocryst phase is albite, which occurs as a few small

microphenocrysts. These are euhedral equidimensional prisms about O.2-0.4mm long,

with a slight alteration to sericite.

The remainder of the sample is composed of a holocrystalline interlocking network of

more lath-like plagioclase (also with minor sericite alteration) and pale green chlorite,

probably after interstitial augite and mesostasis. Tiny trains of Fe oxide are scattered

throughout the groundmass, and small almost circular spots of secondary quartz are

common.

A prominent feature of this sample is that it is cut by abundant meandering chlorite

sericite veinlets, and less abundant but thicker angular quartz-chlorite fracture fillings.

These are not intense enough to describe the rock as autobrecciated.

I think the best diagnosis of this sample is that is was a shallow intrusive acid

. andesite to dacite body that was cracked and fractured extensively perhaps in the

central, more slowly-cooled portions of a dacitic dome-type body. Subsequent

hydrothermal alteration has produced extensive chloritization of the groundmass, and

introduction of the chlorite-quartz fillings along randomly orientated fractures.

SUMMARY: This sample is an holocrystalllne aphyrlc meta-dacite or acid

andesite probably from a shallow Intrusive dome or dyke. It has been

fractured and strongly chloritlzed.
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THIN SECTION DESCRIPTION:
This rock in thin seen is clearly a quartz+feldspar-phyric rhyolitic

lava. Quartz phenocrysts make up around 5-10 modal% of the rock and are

up to 3mm across. They are invariably rounded and resorbed grains that

contain fairly abundant round, green chloritized melt inclusions. Angualr

broken crystals are absent. Feldspar phenocrysts are smaller than the

quartz phenocrysts but slightly more abundant. They are elongate blocky

prisms composed of albite after a more calcic plagioclase precursor.

Many albitized plagioclase phenocrysts are slightly to notably rounded,

and have been clearly reacting with the magma. Most are fairly

thoroughly sericitized. Former biotite phenocrysts have broken down to

chlorite, sericite and ilmenite, but make up only about 1 modal% or less

of the sample.. The ilmenite occurs as bladed grains grown with their

long axes orientated along the former biotite cleavage, and form due to

the inability of Chlorite and sericite to accept Ti released during biotite

breakdown. Calcite also occurs within altered biotite phenocrysts.

Altered FeTi oxide phenocrysts are not uncommon, and are replaced by

leucoxene and magnetitelilmenite intergrowths. Small euhedral zircon

crystals are quite common in this section.

The recrystallized formerly glassy groundmass of this sample is a

fine-grained mosaic intergrowth of albite and quartz that has been

riddled with sericite and tiny rhombioc calcite crystals. Grainsize

within the groundmass and also extent of calcite alteration vary in a

patchy fashion across the slide. Calcite is clearly replacing
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SAMPLE NUMBER: 482340

SUMMARY:
This is a quartz+feldspar-phyric rhyolitic lava with a

weak fracture cleavage, and quite strong calcite-chlorite­
sericite alteration. It contains minor but significant
concentrations of pyrite and chalcopyrite.

HAND SPECIMEN:
This is a massive grey-green quartz-phyric felsic lava or tuff

with some apparent silicification(?) of the groundmass.
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quartz-albite in the groundmass. Sericite also occurs in dense mesh-like

veins across the sample; these veins define what is probably a rough

fracture cleavage, since many are subparallel.

Examination of the slide in reflected light shows a number of

interesting features. Firstly, chalcopyrite is relatively abundant (but

nevertheless still constituting on Iy a tiny fraction of one modal% of the

rock) as tiny blebs scattered randomly in the groundmass; it also occurs
in several more concentrated patches In the groundmass, where some

small cpy grains can be seen to be altering to magnetite. These

concentrations of cpy do not appear to be replacing another opaque or

silicate phase, but are within the groundmass. In similar fashion, a small

concentration of pyrite containing minor intergrown chalcopyrite also

occurs in the groundmass. No sulphide occurs along the weak fracture

cleavage, although very fine-grained hematite(?) is common.

I think that this rhyolitic lava is similar to some of those I

described for you in the last lot from Lynchford. The abundance of quartz

phenocrysts and zircon would normally have suggested a similarity with

Tyndall-Southwell SUbgroup correlates, although there is no way to be

sure of this. The degree of calcite-sericite alteration is notably more

than typical 'background' levels in the regionally altered Mount Read

Volcanics, and the pyrite-chalcopyrite development, although still minor,

is more than typically seen in Mount Read felsic lavas away from known

mineralization.
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SAMPLE NUMBER: 482336

SUMMARY:
This rock is almost identical 482340 except that it

shows a much stronger cleavage development in thin section,

marked by subparallel sericite-chlorite bands and layers. The
sulphide abundance and mineralogy is also identical to that in
482340, except that the small sulphide concentrations in the
latter are dragged out into the cleavage in this sample.

HAND SPECIMEN:
This is a massive, grey-green quartz-phyric felsic lava with a

weak fracture cleavage defined by sericite and chlorite.

THIN SECTION DESCRIPTION:
In thin section, this sample is seen to be almost identical to

482340 described above, except for one important point. That is, this

sample shows a much better developed fracture cleavage which is well

defined in thin section by a prominent subparallel anastomosing mesh of

sericite and pale green chlorite traversing the rock. Also, some of the

quartz phenocrysts have fractured and rotated slightly in the cleavage,

giving the appearance of angular grains; some quartz phenocrysts show

subgrain recrystallization along healed fractures.

Polished section examination of this slide shows that sulphides

occur in approximately the same abundance in this sample as in 482340,
but in this sample they occur scattered along several chlorite-sericite

cleavage bands rather than as local concentrations. Again, the sulphide

mineralogy is simply dominant pyrite with minor chalcopyrite, mainly

occurring as separate tiny anhedral, almost rounded equidimensional

grains in the cleavage. They probably represent former concentrations of

pyrite-chalcopyrite drawn out into the cleavage during deformation. On

this basis, in both samples there is no evidence that the introduction of

sulphides or carbonate accompanied cleavage development (deformation).
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SAMPLE NUMBER: Jr8J35',:1

SUMMARY:
This rock is a cleaved rhyolitic crystal vitric tuff.

HAND SPECIMEN:
This is a massive grey fine-grained lithic crystal tuff with a

distinct cleavage, traversed by a few calcite veins up to 3mm thick.

THIN SECTION DESCRIPTION:
This rock is composed of around 25 modal% of angular volcanic

quartz grains, and minor chloritized biotite and sericitized feldspar

phenocrysts in a foliated very fine-grained quartz-sericite-albite

groundmass. Besides the obvious quartz grains, other grains in the murky

matrix of this rock include sericitized feldspar phenocrysts and

devitrified and sericitized formerly glassy lithic fragments. Occasional

biotite phenocrysts are replaced by sericite and chlorite. The

fine-grained groundmass probably has a large vitric component, but

shows a fairly well-developed cleavage defined by concentrations of

sericite and pale green chlorite. Relatively large zircon
microphenocrysts are scattered sparsely through the rock.

Calcite veins 1 to 2mm wide transect the rock, and are composed

of polygonal calcite grains around 0.1 mm across.

The angular nature of the quartz grains in this sample, and the

devitrified fine-grained quartz-albite-sericite groundmass suggest that

this sample was originally a rhyolitic crystal vitric tuff.



I
I
I
I
I
I
I
I ( .

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

•

(

.. 4G7142
SAMPLE NUMBER: 482324

SUMMARY:
This rock is a brittle-fractured quartz+feldspar+FeTi

oxide-phyric rhyolitic lava originally probably identical to the
previously described two samples (482340 and 336), but the
cleavage seen strongly in 336 and weakly in 340 is absent in

this sample; alteration is carbonate-sericite dominated, and
certainly more intense than usually encountered in Mount Read
rhyolites away from known mineralization. Very minor pyrite
is present. There is less chlorite development than in 482340
and 336.

HAND SPECIMEN:

This is a light green-pale grey, highly altered quartz-phyric felsic

lava.

THIN SECTION DESCRIPTION:
In thin section, this sample is seen to be a altered rhyolitic lava

that would have been quite similar originally to the two previously

described samples. Subequal amounts of quartz and feldspar phenocrysts

(each approximately 3-5 modal%) are present. The quartz grains, to 2mm

across, have been fractured and partially recrystallized via subgrain

development along former fractures; some grains have recrystallized

entirely. Albitized feldspar phenocrysts are slightly sericitized. The

formerly glassy groundmass has recrystallized to quartz-albite-chlorite­

sericite mosaics and sparse former biotite phenocrysts are replaced by

sericite-pale green chlorite intergrowths, with the cleavage preserved.

This sample has been fairly extensively brittle-fractured, with

narrow fractures defining irregular angular branches rather than a

subparallel fracture cleavage. Fracture planes are defined by polygonal

secondary quartz, calcite, sericite and even some clean secondary albite

in wider crush zones.

Polished section examination shows that this sample contains an

exceedingly small amount of pyrite that occurs scattered through the

rock as tiny discrete grains, and also as two or three very narrow,

irregular veinlets. No chalcopyrite was seen.



SAMPLE NUMBER: 482318

HAND SPECIMEN:
This is a massive light grey-green felsic lava with 5-10 modal%

quartz phenocrysts. It is very similar to 482324 described immediately

above.

SUMMARY:
This rock was a glassy quartz+feldspar+biotite+FeTi

oxide-phyric rhyolitic lava and was the probable precursor of

the more deformed and altered samples described above.
Chlorite alteration is even less significant in this sample than

482324.

(f.. .:-1

THIN SECTION DESCRIPTION:

This sample is a quartZ+albite+altered biotite+altered FeTi oxide

-phyric rhyolitic lava that had originally a glassy groundmass. It is

better preserved than any of the previously-described three samples, and

is probably identical to the protolith of those samples. Large (to 2mm)

quartz phenocrysts make up around 8 modal% of the sample and are

slightly rounded, and contian common rounded melt inclusions that have

been chloritized. Feldspar phenocrysts are slightly less abundant than

the quartz phenocrysts and have been albitized, and slightly sericitized.

They are also slightly to notably rounded. Former biotite phenocrysts

are replaced by calcite, chlorite and sericite, with FeTi oxide dust

defining former cleavage planes. They often contain relatively large

zircon inclusions, and the same mineral occurs as small

microphenocrysts throughout the groundmass in small but notable

amounts.
The formerly glassy groundmass has devitrified and recrystallized

to a relatively coarse-grained mosaic of albite and quartz. Alteration is

restricted to meandering calcite+sericite-filled fractures, and

occasional concentrations of calcite through the groundmass.

Polished thin section examination shows that the only sulphides in

this sample are tiny pyrite grains which make up a meandering vein let

about 0.1 mm wide that traverses this sample. No other sulphide phase

was noted intergrown with the pyrite.
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SAMPLE NUMBER: 482350

SUMMARY:

This rock is a porphyritic rhyolite originally similar to

the samples described above, but it contains discontinuous
bands of pyrite cubes up to 5mm wide, and scattered pyrite

cubes throughout the devitrified groundmass of this formerly

glassy lava. Chlorite and calcite are very sparse.

HAND SPECIMEN:

This is a massive brown quartz-phyric felsic lava containing quite

abundant pyrite cubes up to about 1mm across in diffuse layers and

irregular bands traversing the rock.

THIN SECTION DESCRIPTION:
This rock was probably very similar to the previous four samples

originally, being a quartz+feldspar+biotite+FeTi oxide-phyric rhyolitic

lava. However, although it is not apparently very deformed compared

with samples 340 and 336 for example, the rock has been permeated by

mineralizing solutions from which have grown abundant quite large

euhedral pyrite grains. These form discontinuous bands of discrete
crystals and aggregates, and also discrete cubes scattered randomly
through the rock. In the bands, pyrite occurs intergrown with minor pale

rusty coloured carbonate (siderite?), muscovite or well-crystallized

sericite, and fibrous ribbon quartz. The latter also occurs as
well-formed pressure fringes on pyrite cubes. The groundmass is

variably recrystallized and quite strongly sericitized, and chlorite is

rare.
In reflected light, the pyrite is seen to be free of other sulphide

inclusions, but contains slight marginal alteration to an Fe-oxide or

hyroxide phase.

487144
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SAMPLE NUMBER: 482351

SUMMARY:
This rock is a uniform, weakly cleaved rhyolitic vitric

tuff containing sparse quartz and feldspar crystal debris in a
groundmass of devitrified and recrystallized glassy shards.

HAND SPECIMEN:
This is a pale green, very fine-grained aphyric vitric tuff that

shows a weak fracture cleavage.

THIN SECTION DESCRIPTION:
This sample is composed of a very fine-grained quartz-feldspar­

sericite intergrowth with the sericite defining a weak cleavage.

Dispersed throughout the very fine-grained 'groundmass' is about 3-5

modal% of devitrified, well-formed glass shards, now composed of a

very fine-grained mosaic of quartz. A similar modal abundance of small

angular crystal fragments, mainly formerly feldspar, are also replaced by

quartz-albite mosaics. The sample was clearly a glass-rich rhyolitic

vitric tuff containing a small component of crystal debris. Chlorite is a

very minor component of this sample.

In reflected light. the sample is seen to contain no sulphides, but

tiny trains of secondary Fe oxides follow the cleavage.

407145
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SAMPLE NUMBER: 482327

SUMMARY:
This rock was formerly a quartZ+feldspar-phyric

rhyolitic lava or tuff with a glassy groundmass. It is cut by
abundant quartz vein lets and shows fairly widespread

carbonate alteration of both the groundmass and the quartz
vein lets.

HAND SPECIMEN:
This is an altered and silicified brownish felsic lava or tuff

extensively cut by narrow quartz veinlets.

THIN SECTION DESCRIPTION:
This rock in thin section is seen to be a quartz+feldspar-phyric

rhyolitic lava or tuff composed of crystals fragments of quartz that vary

from quite rounded and reacted to angular broken crystal fragments to

about 2mm across. Feldspar crystal fragments are modally subordinate

to quartz and are slightly sericitized albite grains that usually contain

small pools of calcite. Rare biotite phenocrysts are replaced by green

chlorite and seicite with FeTi oxide granules along cleavage traces. The

groundmass is fairly uniform textured and composed of a fine-grained
mosaic intergrowth of albite and quartz, with minor sericite and chlorite

speckling, and replaces former devitrified glass. It is difficult to judge

whtehr this was a lava or a crystal tuff originally. The abundance of

broken grains tends to support the latter possibility, but the uniform

groundmass and common rounded reacted, entire quartz grains are more

like assemblages in a lava.

The rock is cut by abundant narrow veinlets of polygonal

secondary quartz, and calcite has overprinted large sections of the quartz

veiniets, and also occurs spotted over the groundmass.

In reflected light, pyrite is seen to be scattered through the rock

in small aggregates of tiny well-formed euhedra, as well as occurring as

occasional larger cubes. It does not seem to be associated with the

carbonate alteration, or with the quartz veining. Chalcopyrite is present

as only a few tiny specks in the rock.
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SAMPLE NUMBER: 482349

SUMMARY:
This is a quartz+feldspar+biotite+FeTi oxide-phyric

rhyolitic lava in which an early generation of euhedral pyrite
grains has grown prior to the carbonate alteration that has

overprinted parts of this rock.

HAND SPECIMEN:
This is a very fine-grained green felsic lava or tuff containing

common quartz phenocrysts and cut by a 7mm wide quartz vein.

THIN SECTION DESCRIPTION:
In thin section, this sample is seen to have been a quartz+feldspar

+biotite+FeTi oxide-phyric rhyolitic lava with a fine grained uniform

groundmass composed of a quartz-albite mosaic after devitrified glass.

It is essentially identical to sample 482318 described above. Quartz
phenocrysts are quite rounded, and feldspar phenocrysts are albitized and

flecked by sericite. Biotite phenocrysts, which make up around 1 modal%

or less of the rock, are replaced by chlorite and sericite that have been

replaced, in turn, by calcite. Well-formed zircon microphenocrysts are

not uncommon, and perfectly euhedral pyrite cubes are quite abundant

scattered through the sample. The pyrite cubes occur in the groundmass,

but also within the phenocrysts, and a single large cube occurs in the

quartz vein that cuts this rock.

Anastomosing fractures across the rock are filled by pale sericite

and calcite. The quartz vein cutting this sample is made up of strained

ribbon quartz grains that have been partly overgrown by calcite.

In reflected light, the pyrite is seen to be unaltered and

inclusion-free, and to be clearly unrelated to the carbonate alteration

that has overprinted the quartz veining. No other sulphides were noted in

this sample.
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SAMPLE NUMBER: 482347

SUMMARY:
This is a rhyolitic lava breccia that has been extensively

carbonated and contains a significant abundance of
disseminated pyrite cubes.

HAND SPECIMEN:
This is a coarse-grained felsic lava breccia with

carbonate-altered pale grey formerly glassy lava fragments to at least

3cm across separated by sulphide-rich matrix that sometimes contains

an unusual red coloured mineral.

THIN SECTION DESCRIPTION:
In thin section, this rock is seen to be a former quartz-phyric

rhyolitic lava breccia that has been very largely replaced by polygonal

calcite intergrowths. Former quartz phenocrysts are occasionally

preserved, and vary from angular to rounded, and from undeformed to

extensively strained and sUbgrain-recrystallized. More than 80 modal%

of the sample, including all the matrixlgroundmass has been replaced by

a dense carbonate mass composed of small interlocking calcite rhombs.

Margins of these carbonate masses are reddish stained siderite (?) or

ankerite that constitutes the reddish-purple areas so notable in hand

specimen.

About 2-3 modal% of the sample consists of euhedral pyrite cubes

to a maximum size of around 1mm. In thin section, these are seen to be

fresh and inclusion-free, slightly 'moth-eaten' in places, and scattered

through the rock randomly as single and rarely twin cubes. Many show

well-developed quartz ribbon pressure fringes. As with the sample

described above, it is difficult to argue that the sulphides formed in the

same episode as the carbonate alteration, although the pyrite is certainly

more abundant in inter-fragment matrix.
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46'1149
SAMPLE NUMBER: 482302

SUMMARY:
This rock was a rhyolitic lava containing phenocrysts of

quartz+feldspar+biotite+FeTi oxide, and is essentially identical
to 482318.

HAND SPECIMEN:
This sample on a freshly cut face is a pale green-grey

quartz+feldspar-phyric rhyolitic lava very similar to 482318 and 324.

THIN SECTION DESCRIPTION:

This sample is almost identical to the Quartz+feldspar+biotite
+FeTi oxide-phyric rhyolitic lava 482318, except that the recrystallized

formerly groundmass is somewhat finer-grained and laced with very
wispy sericite compared to 318. In other respects it could be the same

sample as 318. In reflected light. the sample is seen to contain only two

or three tiny pyrite grains each less than 0.05mm across.
COMMENTS ABOUT THE KING RIVER POWER TUNNEL SUITE

These eleven samples are broadly cogenetic in that they are all
derived from a quartz+feldspar+biotite+FeTi oxide phenocryst-bearing

rhyolitic magma that contained relativeiy large and common (av. 10-15

per thin section) well-formed zircon microphenocrysts. Most samples

are lavas, several are vitric or crystal vitric tuffs, and one is a coarse

lava breccia. As might be expected, the porous breccia is the most

altered. Although these lavas are apparently considered to be Central
Volcanic Complex in affinities, I think they are more like the

quartz-phyric, zircon-bearing rhyolites that characterize the Southwell

SUb-group in the area NE of Hellyer, and the Tyndall Group further south.

That is not to say that these lavas cannot be a poorly known

quartz-phyric section of the Central Voicanic Complex, but where I have

examined the latter in detail, the felsic lavas are almost always quartz

phenocryst-free, feldspar- phyric lavas.
The alteration of these samples may be assigned to three types.

The earliest phase involved devitrification and recrystallization of felsic

groundmass glass. This phase may have involved introduction of the

pyrite which is quite abundant in these samples relatively to 'typical'



Mount Read felsic lavas. A later phase of silica veining and pressure

solution accompanying cleavage formation in some samples was followed
by an overprinting by calcite.

It is significant that the only two samples showing chlorite

alteration contain chalcopyrite in addition to the more ubiquitous pyrite.
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ALTERATION INDEX CALCULATIONS

Sample No. K20 MgO Cao Na20 (K20+MgO/K20+MgO+CaO+Na20) Sample Type
-----------------------------------------------------------------------------------------------

482555 2.60 2.60 0.0025 0.0168 99.630 costean
482568 1. 24 0.25 0.0025 0.0269 98.065 costean
482036 0.1609 0.1449 rock chip
482114 0.2484 0.1112 rock chip
482123 28543 18872 rock chip
482579 0.0035 0.0337 costean
482580 0.0105 0.0371 costean
482581 0.0035 0.0303 costean
482593 0.0472 rock chip
482594 0.0202 rock chip
482595 0.0315 0.027 rock chip
482141 2.74 6.32 0.62 2.6 73.779 rock. chip
482135 5.22 4.95 1. 07 1. 85 77 .693 rock chip
482080 1.83 6.16 4.53 4.28 47.560 rock chip
482014 1.36 4.18 7.38 4.85 31.176 rock chip
482071 3.15 4.97 6.45 3.35 45.312 rock. chip
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