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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.

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

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.

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

Baryte and pyritic samples from the Specimen Creek grid
were submitted for 534 analysis.

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

The Lynchford EL 47/83 formerly covered an area of 30.7 sqg.
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.
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3. E ION ACTIVITY

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).



467008

4, XPLORATION ACTIVITY LYNCHFORD 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
sanpling, 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 (Cwqgl}).

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.
comm.). 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, (Nconan, 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 (0Oss, 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.
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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 Isctope 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,
1989Db).

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
geclogy 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.
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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 Sgil Geochenistry

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 160CN 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, Zir
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 LY¥YN 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.
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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 anad
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/2r (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 2r 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.
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Pripncipal Component Analysis

A nine element (Cu, Pb, 2n, As, Ba, Cr, 2r, 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 1ithological 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 1imit 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 ancmalous zone to
parallel the main northwest-southeast fault
zZone.

4.2.3.2 Rocgk Chip Gegchemistry

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, B and 12A, B.
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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 ratic suggests that
P482135 may represent an unusual 2Zr 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
volecaniclastics 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. '

te Mi ali

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.
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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 36I) 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.

e reek A a, Au Anom

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
guartz 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).
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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. 1In 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.
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Geochenistry

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 Tsotopes

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, 19289Db).

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 ¢f 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.
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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 5534 Isotope Analvses

Three baryte sanples 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 &g34 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 93834 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 &534 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 88374 isotopic signature of 1.4 -
1.8 per mil, a result indicative of a high rock sulphur
contribution. A study of 8s3% 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 Kipg 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.

14
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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.

Petrolo

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
noderate 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.
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4.3.4 Pb Isotope Study

A sanmple 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 § 534 isotope
analysis. The pyrite study returned 8534 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.



2
0

{

-

467021 .

5. GEOPHYSICS
5.1 Magnetics

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. NCLUSTONS AND RECO TONS

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

S imen Cre G

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 Cambrlan Pb isotope signature exists
at Lynchford. The dg34 isotope studies were inconclusive
suggesting that the pyritic alteration may represent
hangingwall alteration or a barren VMS systemn.

The anomalous Ba (tc 3.6%) and Pb {to 9775 ppm) exposed in the
north of the alteration zone costean at 2630N, 1232E (plate
Lyn 36H) 1s 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.

River Power Tunnhn

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 CaO,
Na,0, K,0 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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GEQLOGICAL ABBREVIATIONS

Abundant
Rdularia
Agglomerate
Albite

Alkall feldspar
Altared
Amphibolitic
Amphibole
Amygdaloidal
Andalusite
Andeslte
Angular
Ankerite
Aplite
Approximate
Arcuate
Arenaceocus
Argillaceous
Argillite
Arkose
Arkosaic
Argenopyrite
Ash volecaniclastic
Autobrecclated
Average
Banded

Barite

Basalt

Bedded
Biotite

Black

Black sahale
Blue

Boulder
Breccla
Breccia volcaniclastic
Bright

Brown
Calcareous
Calcite
Carbonaceous
Carbonate
Caggiterite
Cavernous
Cemented
Chalcopyrite
Chert
Chlorite
Chromite
Chromitlferous
Clay

Coarse

Coarse grained
Colloform
Colour

Common
Conglomerate
Conglomeratic
Crimson
Crystal
Crystal volcanlclastic

abn
Adl
agg
ab

Afd
alt
amb
Amb
amg

ang
An
Ap
apx
ar
arn
arg
Arg
Ak
ak
Ap
av
aub
ave
bnd
Ba

bd
Bio
bk
Bah
bl
bld

bv
brt
br
ce
Cc
carh
Co
cass
cav
cem
cp
ch
Cl
Cr
cr
cy

cg
call
col
cam
cg
cg
m

xv

Daclte

Dark

Dense
Devitrification
Diorite
Disseminated
Dolerite
Dolomite
Dyke
Elongated
Emphasised
Epiclastic {adj.)
Epiclastic (noun)
Epidote
Euhedral
Eutaxitic
Fabric

Fault

Fault zone
Feldgpar
Feldspar phyric
Felspathic
Ferruginous
Fibrous

Fine

Fine grained
Flassile
Flowbanded
Fluorite
Foliated
Fragments
Fuchaite
Galena

Glass

Glasay
Gassan
Granwlar
Graphite
Graphitic
Grean

Grey
Greywacke
Groundmass
Haemititae
Hornblende
Ignimbrite
Illite
[nterbedded
Intercalatad
Intrusive
Jurassic
K-Feldspar
Khaki )
Laminated
Lapilli volcaniclastic
Lava

Lava breccla
Leached
Limonitic
Light
Limesatons
Lithic
Magnetite
Manganese

D
dk
dns
dv
D1
dia
Dol
Dm
dy
al
emp
e

E
Ep
euh
eux
fab

FZ
Fd
tp
fal
fer
Eb

tg
fls
fbn
Fl
fo
Ir
Fu
Gn
Gl
gl
Gos
glr
Gt
gt
gn
qy
Gw
gm
Hmt
Hb
Ig
11l
ibd
icl
int
Ju
Kfd
kh
im
1lv

ik
lch
Lim
1gt
L3t
lh
Mt
Mn

Massive
Matrix
Matrix domlnated
Meadium
Medium grained
Metamorphosed
Mica
Micacecua
Mineralised
Mlner

Mixed
Mottled
Mudstone
Nodule

Off white
Olivina
Oolitic
orange
Ordevician
Oxidised
Pale

Patchy
Peperitic
Parlitlc
Pervasive
Phenccrystas
Fhyllite
Phyric
Picrite
Pillow lava
Pink
Polymict
Porphyritic
Pradominantly
Pumice
Pumiceocus
Purple
Pyrite
Pyritic
Pyroxena
Pyrrhotite
Quartz
Quartzite
Quellite
Questlonable
Recrystallised
Red

Rehealed
Reworked
Rhyodaclte
Rhyolite
Ripple marks
Round

Rubble
Sandatone
Schist
Schistose
Sedimant
Saelected fragments
Sericite
Serpentine
Shale
Sheared
Sheated

mas
mex
md
med
mg
meta
Mic
mic
min
mnr

mtl
Mst
nd
oW
ol
oo
or

ox
pl
pat
pep
prl
per
phn
phyl

P
Pic
pl

por
pred
Pu
pu
EpP
Py
pY
Px
PO

otz
Q11

X
rd
rhd

rmk
cnd
rbb
Ss

Sch
sch
zed
afr
S5e

Srp

shd
sht

Siderite
Silica
Siliceous
S5iltastone
Slickenside
Sphalerite
Spotted

Spotty
Stockwork
Stratabound
Strong
Structurs controlled
Syngenetic
Talc

Tertiary
Tourmalins
Trace

Trachyte

Tuff
Tuffacsaous
Variable
Variolitic
Vain

Vain cencordant to bedd
Vein discordant to bedd
Very
Vesicular
vitric
Volcanic
Volcaniclastic
Weak
Weathared
White

Yellow

8id
si

sil
81t
slk
Sp

gpt
Bpt
atw
atb
atr
gtc
s8yn
Te

Tm
tr
Tr
Tf
tf
var
vr
vn
cVv
av

vas

vtr

vic
vicl

wth
wh

<0295
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20 B£140%3 10 =% A 0T i 450 vy 7 ah0 0 TE
21 Bia09y 15 2 =5 S I I G0 O 7 SR
i
229 Bidgiiud 13 Sl 453 S I =440 = 15 ki T P
23 EBid4iod 2 25 xE I FRAALN] F s a0 S
B . !
24 Bi14i02 13 is 29 DRI | EARAS] ey 10 Jiv0 Jar: o
25 F14107% i3 15 b RS I T <2 = gL

Results in ppm uniess otherwise specitied

T =

element present; but concentration too low to measure

X = element concenlialion 15 telow detechion limit

— = element not determined

AUTHCRISED
QOFFICER




—-_—

467039

ANALABS -

. ( A Division of Inchcape Inspaction” and Testing Séwic_e; Australia Pry. Ltd."-

SAMPLE PREFIX-"

- ANALYTICAL DATA

REPORT NUMBER

REPORT DATE

CLIENT ORDER No.

PAGE

23,08, 06651 051299 | 7331 7 OF =
TUBE SAMPLE .
No. No. Cu Fb in Ag Ea As Cr i Ti
1 514104 S0 45 Rt 1.9 S50 =i 2 1 Z2E
2 a1ad4148 = S0 et S F A 2 15 B Rt
L - - . . o - - e
3 Bi4i1a7 10 io 35 .5 R Ll 2 ELh 8
!
4 114150 10y 10 1 LT 150 < 20 S
i ] - . . s ) I
5 FE14151 1 &5 S LR 1 IR = iga 1oL
|
6 qtg 15 1% Z2%5 407 S5 ot = 50 170 f 15T
7 Ri14153 1 15 0 L It 45265 42 & 1303 ) 13
|
3 514154 =5 45 RS i, G570y & t= b} iS50 b
9 Fi4iSs S0 40 eI ST 120 & IO a0 4%
10 Gialfss T i5 35 Tit. O i3 i) 154 =
o1 pl4anyd 40 25 =5 LS N T it = 130 i
! 12 S1d1%i3 0 25 0 T, 5 FED 4 20 i
| 13 s1813% gl e A1 0.5 HEO = {70
] |
o1 o4 . | = - - _ - —_ o -
14 ?1410U 24 ! 15 .5 SIEG RS T A 5
15 HBijdint T | ) Nl LA 13y & 30 kil
158 Blaisl =i H) RN N 1Sy = 2440 220 e
P | _
oy 514143 S0 =0 G G250 = 40 2F0 SEn
18 5141&4 iy 10 A7y N T 174 et T 150 47
!
i 18 Bl4is5 i 26 it N Bl = 139 20 T
L
20 Gis1s 25 S0 =0 S5 D40 s 150
21 Bil4ls?y 250 1% 25 . it il 4 PRt EREN,
22 Lid4i&H 10 = 26 0.5 S ) 170 230
23 H141a7 e 5 =0 S 20 £ 2 {30 2EG A0
24 514170 E0 10 = 1.0 220 <2 140 SED 55
25 EHi14171 41 Sl 5 0.5 AR G2 120 270 A

Results in ppm unless atherwise specified

T =
X =

element present: but concentration (0o low to measure
alament conceniranon is helow detecton timn
— = element nat determined

AUTHORISED
OFFICER



45/040

R G FE ANALABS = |
{ s rel _ ' : ' (
: . e e ( A D walon of 1nchcaoe Ini pectlon and Tashng Servu:es Austrahn Pty Lid. "~
SAMPLE PREFIX ~ . ‘ HEPOHTNUMBER HEPOHTDATE © " CLIENT ORDER No. PAGE
23,308, 06661 O5/12/m% | 7381 z o=
TUBE SAMPLE : .
Na. No. Cu a3 in Mg Ba A= Cr ir Ti
1 Ei1a172 20 by o 1.0 450 D Pl F40)
2 Ei14:173 19 TS 2 .5 o5 D 59 i ! i
‘ :
fy e ; — [ —_ ) - an !
3 ?1421 =9 = Tid L RSS! DN 11 ZFO b PR
| e |
4 F1441f 25 = L) L5 o i 2 Sl 2T
1
5 514218 o <5 =0 | co.5 1 1S 2 == | 200
j_- ¥
6 Hl#:lq 20 <5 35 A i L 45 20
7 ail4z20 1% L5 S0 S, S 30 o2 &) 1an o
i i
8 L1421 15 5 440 A 2R o2 4 | 270 0 =T7E
g Ll4202 1 W5 St SN ZEC Sl i 190 “4F
L gme . |
10 Wi4223 2 LS AR wila T 170 = 3% L AT I
i
i - _ - - - - -
11 §14224 1= 5 110 SR S Z E 180
. ; i !
— - | !
| 12 S142E5 20 S 7SO C0.E ) S840 Z TS 200
i . !
' 4 ca - - g A - 4 :
i 13 SBi14EZbe =0 < & L5 414 e L ST o Ty
L4 Br4227 20 05 25 I 450 232 e 361
B | H
f = -1,.- q o oEE o - . - - l R
i 15 .!J.lq- 1 E 20 DES I 4447 O 40 1 1 AG R
i i i ;
[ PR ELT, — ! e _ , i
LB 91-22 b E L5 15 a,.% 49 Z SE O] LI 1
i e i . i
v EL4230 5, om0 20 | <o.S 2a0 2 5 | otmnod
| p— Lo - - .
P1g S14231 HES T TE 443 L E EEES) I NI, T
; i 2528 R
\
o K S -y = - o s - — -
19 -;.‘ R RN 10 = SO R PR (=TIl o ot 1@ s o
t
1
20 ?14253 20 25 33 0,5 =Taly) 7 a 170} T
by
21 513734 is 15 1= Tl E FaD o 75 150
4 amee - = s A — -
22 TJ 14225 20 3 25 1.0 &0 1= &S 1440 g
Ly g - ) . ) i
23 S14734 =0 = 22 S0 440 1= EEn 00 S
24 14237 10 55 20 0.5 11560 2 4% | 130 0 7ac
= e =r - P -
25 EH14238 it 18 45 SR 140 A 270 }
Aesults in ppm unless otherwise specilied
T = eiement presenl. but concentration 0o fow to measure
X = element conceniralion is below detection limit AUTHCRISED
— = glement not determined ’ OFFICER
E



SAMPLE PREFIX. -

- ANALABS

(_ A Division gf Inchcape InMcilon and Teating Ser_vica&'_A'ustralia Pty Lid. -

" ANALYTICAL DATA

- 467041

CLIENT ORDER No

REPORT NUMB'EH REPORT DATE PAGE
2T.E.08. 065861 aS/12/89 | 7381 3 9F 5

TUBE SAwE lew Fb In Ag Ea he Cr 7r Ti
1 £1423% 1o 45 20 1.5 &0 £ 106 T | mTer
2 514240 85 5 a9y 0.5 180 10 280 170
3 14244 = w3 10 GG <14 2 F0 114
4 Ei4747 le) 3= 15 | <05 a5 o 7S 150
5 P14243 = s 10 S i 7 16 10 et
5 HiawEs SNR i BNE S SHF SRR SR SMR
7 EB13734 S SHR EhE IR Sk SMA 3N S
T
3 ?14:8? 25 5 =i D =D o pLh
3 #14253 30 . el 100 22 a5 241
10 514789 20 = =00 0,5 210 o 70 210
1o E14290 24 S &5 | go.s 210 o e R EA Ity
12 5142?1 2 <5 45 S5 10 ] 2y relnls) Sy
13 $z42?2 iy = =, PR Te o 5 o0 | oaz
1 :
4 B14297 k) o a0 L £ ity QIO
5 Rid4294 REN 1o =) L5 5 1) 3 35 170 T
|18 #14295 290 5 e 0L L0 . 3= 210 | A
' .
1 B1a27s 26 5 gd= e 75 x 40 | 21
: |
18 Hi4257 40 = tiE | 0. 4% 2 45 Zio |
:
19 E13793 10 <5 s G San .z 3 20
20 Sia299 10 2T 0 00D &30 oz 00 150 14
| 21 prason 1o = 20 2.5 % = ca |ogn
20 E14301 10 5= e 0.5 | 140 e 140 ;
23 H14302 1o = 20 S5 110 o = 126
24 F14303 pay 5 5 0.5 DED = =1 170
25 FHi4304 = 55 30 0.5 70 2 & T

Resulta in ppm unless otherwise specitied

T =
X

element present; but concentration too low 0 measure
element concentranon is below detecuon limit
element not determined

AUTHORISED
QOFFICER




1 ANALABS 167047
% - 042
A Division of Inchcape Inapsction and Testing Services Ausiralia Pty Ld.
[_\" o
I o | ANALYTICAL DATA
SAMPLE PREFIX ' AEPORT NUMBER " REPORT DATE CLIENT ORDER No. PAGE
l 23. 3. 0B. 06641 0s5/12/39 | 7381 5 o=
TUBE SAMPLE B
I No. No. Cu Fob In g BRa As Cr 4 Ti
1 514305 40 25 a5 | 0.5 740 5 55 210 | za
l 2 14308 30 70 B .S i io 20 t79 | 32
. 3 P14307 40 10 TS| 0.5 75 KA 370 240 | &C
I 4 514303 3= 30 S D a5 15 I 200 | i
i} z  BlaZos &id w5 Fi a5 220 = pERELY 170 %
|
I 5 pladiv 55 <8 U R 230 L 159 2T0 2T
|
T %1#311 15 <5 15 .5 25 Lz 126 22000 &l
- +—
3 514312 45 5 z= | o.s ] 2o 153 2636) 220 | =s
1 - :
l 8 ?14313 P 260 115 S JZ0 10 210 SO =
2 | (AN : L
I i i ]
f ) I \
{23 DETECSTION S 3 g a5 10 2 | 3 5
; e ! |
I 24 ! UMITS [wRelRti] opm [mY=21] [mEwhil ) nlil PR [ Qpm FIfzAm o
]
25 l METHQDR 1 Lot AR} L 11 {4 391 l i1 43t / o
Resuits In ppm umniess atherwise specidied
T = alamant presant; bul concentraton oo law 10 measure
X * element conceniratign is below detection hmis AUTHCRISED /(_
— = alemant not determined OFFICER



LI 2600N 467043
PROECT: | nchforo SAPLED BY:
CORD | NMBER | DEPTH | COLOLR COORD | NUMBER | DEPTH | COLOLR
26000 “ sol wbb| ao |Rdlor
* 750E B2 | GO [BrRK 757 wel| 80 |&rfOr
75 7 22| 30 | Or (600 Bup| A0 | BC
300 Biua| 80 |&for| |4 251° yea| 30 [
‘25|° yas| 90 lorer| || Sol yei| o |-
‘50| ypk| 9O |B&jor 75| wb| 30 |Brjor
"75 {7 w37| 30 |Brjor 1600 Byl 30 | Br
acolpipyzs| 1co lere| |1 25 w7 ao |Brior
25| yxq| Ao e 50(° w8| 70 |ador
‘501 4ol /O |orler 75 " weql ao  |orfer
757w | QO OB 1 700 B0 100 |Or
00O Riywy2| A0 &t |7 25 |0 w7t 9o |Bijor
‘25" yu3| Ao |&for 50" w72 [100 |BHor
50|’ gyl 9o lode~| [© s T uz]| 8o |er/or
ARG E-Hes-s | OO DY 70 |Brjor
HOO Bkl 80 |Orféar Y25 1T yin | 7o |G
25 |7 yy7|{ 90 [B&/or © 500 Wib| 30 |B
"50|7 48| 80 |&/or 75 " wr7| 9o |orfer
761" hual 9o |Bdor| llacopwurs|ac |Rolor
1200 BuusD] 90 | Br 251" | 80 |or
2517 y5) | A0 |orfer 507 w3000 [Orfér
“Bolt ys2| 9O |orlar 75 1 usi| 70 |&rion
“75 1" us3] 20 |erfor 2000|152 90 |Br
1500 Buys] 85 |erfor| |1 25| wez|ao |orfe
‘25 |° ysR| A0 |(Orfér 50| u3w| 30 |or
"50|" weBy 70 loder| |1 B[ ueslico |or
75 w57 @ |Bror] |2100 Buustioo |&ror
oo Biss| o0 | er " 25| we7hico |Bjor
' 25| ysalao |Pulrd 50 [Biyuag| 9C  |Or

ife..



I B BN BN EE .
7N

¥--

22 OON

LICENCE: . 4
PROJECT | vnchforo SAYPLED BY: 57044
CORD | NUMBER | DEPTH | COLOWR COORD | NUMBER | DEPTH | COLOWR
22 00N
2200Els 1y 72| A0 61BN
" 26| 7z 70 |jOr
~ 50| 7231 35 | Gy
75 729 A0 BI|Gr
22300 73| B0 G\/
25 771 W |BrIGy
~_Bo| 7| 90 | or
75| 733 lcomple W21 | D
2HOO 72¢| QO | Or
25 7351 70 |OMar
50| 734 70 |Gy
75| 534 60 | GY
2500|g/u738| 20 |OAv
* 25(4822721 90 | OC
50| 432373| B0 |Oriyi )
75 | 45137 |adrapie.-
2600( y22375] 60 |Gylwh




et

"

3H-OON

9 1Y cnford a0
COCRD | NUMBER | DEPTH | COLOWR CORD | NUMBER | DEPTH | COLOWR
3400 1600 | %5 10O
QOOEK /4740 mkrm)pla, 25 769 | VOO
T 25 ISy | Q0 50 77 | 1CO
50| -z2| 100 75 - | QO
75 28| 7O 1700 77| 100
1000|  7 | 10O 25 273| QO
T 25 s | 100 5O 7%| 1OO
© 50| 9 | 100 75| 5| 100
751 49| 100 1200 7% | 1OC
el w3 | 100 | 25 297 4O
zb kg | QO 5Ol 7%l 100
50 250 | QO ™ 7791 Q0
75| 75| 100 1IQ00 752 QO
200 7252 | BO 25 1| QO
25 753 | 1\OO 50| g2 | 10O
50| 7| QO 75] 783 | None | M Son.
75 255 | 10O 2000 % | TO
1200 L OO 25 51 100
25 27| B0 50 721 \OO
50| 258 100 75 227 10O
75 »7| 100 2100 7% QO
GO0 % | 10O 25 79| B0
25 % | 100 50| 75| 1OO
50| u| 0O S 4/ QO
75 763 | QO 2200| 742| GO
1500 | QO 25| 3| B0
25 2| 9O 50| gy| 1CO
5O % | 100 75 75| WO
75 761 QO 2300 el 100




LIENE: (/o 34+-OON 467046 2/
PROELT: —ynchford SAPLED BY:

COORD | NMEER | DEPTH | COLOLR CORD | NWBER | DEPTH | COLOWR
SHOON |

2225E [siy :{?7‘ 0O | or

B0 72__; "'70 | or

75 7991 [0 | OF

2400 800! 0D |orjen

25 o] 100 | O

50| gn) 0 | OO

Bl gx| 70 [ wh

2500 S]#gog 70 wh




LICENCE:

Wy
SEA

AO0ON

_ 46704
PROJECT: | ynchford SAPLED BY:
COORD | NUMBER | DEPTH | COLOUR COCRD | NUMBER | DEPTH | COLOLR
3600 ) 23|90  |orfer
(DB0E [[JiIKgsobl g0 | Br 75| 235 B0 |BIG—
75 3c7| 100 | Br 2LIOO| 36| @O |[Oex
oo [ 803| 90 | Or Toonl e37] %0 O
25| s0al RO (O |Br 50| Q33| a0 |ylléer
50| @io| 60 |WhiGyl |° 78| g3:g| 75 |Br
75| 2| 4O |[WhiGy| [2200] atO| e wf Sor 7D
500 | 312| 25 |Gybr| |7 25| gl Bo |Gy
1* 2B 12| e © 50| g#2| 35 |Bclor
* BO| Q4| oo |Oor CB | gs3lico [or
T 75| %) Ao |Borl 2300 Quw| 100 O
6oo| k| 100 lorar] |7 25| gus| B0 jorer
25 T | 100 |Or TOB0D gubl 100 o
80| aig| Ao | Or B k7] QO (e or
' 75| 31| %0 | & 2400|  gi3| 100 Brior
1700 | B20| chmpie. ~ 26| geal Bo D Sok 37D
25| 21| 0O | Or 50| gsoi| 80 |08
50 @22| oo | Or 75| @si| 70 [Bror
75| @213| 1co | Or 2500/4gsd} 0 jerjor
1300 | %24 40 [Orir
* 2B R2h) B0 | Or
PO R261 a0 |Orér
75| Q27| A0 |(Orfer
lAco| 228 3O |Orfer
Y 28| 829| A0 |Orlér
50| %20 A0 |OrRr
* 75] %31 A0 |0r|Gy
2cc0| 232 100 loriGr
25| @33 100 {Brior

[



467045

< ;

LICENGE: st jn s 3300N
PROECT:  — Lynchford JAYPLED BY:
COORD | NUMBER | DEPTH | COLOWR CORD | NUMBER | DEPTH | COLOLR
2200N
1BEOE|SiMRbY] 100 |Bri1Or
7B | @85 100 |Or
G900 | @bb] 100 |ofGr
251 @57 30 oMBr
50| @83| A0 |oriér|
751 @] 100 |Gylor
2000| %t0| ICO |0r|Gr
26| g6l 6O [Or |
50| @62 100 |orier
75 KA 70 G\/
2100 | %bi| 10O |Orfy!
25| ®H| 80 |Gylor
50| 866|100 | Or
75| B67| 100 |Brivi
22.00| g63| 100 |orfGr|
25| a(Q| 100 |Bror
50| ®70| QO | Or
7B %71 | 100 | Y
2300| %72 30 |Gylon
25| ?73 | 100 |Bror
501 ®M4-| QO |Gylor
75| %75 | 60 |Gy/wh
2400 ®7b | ioo | Or
25| %77 | B0 Orjwh
so| 8713 | 70 {Whigr
75| 879 | 0 |Wh|Gr
2500 38D0| 75 [WhIGy
sless) | ot 7D




a0,

Burnie
Tasmania

Aberfoyle Resources Exp. Division

Yy

4ot

. RESULTS REQUIRED

SISt

" No. OF PAGES

* heavy mineral -

' QF'RESUI.TS.
2 16/705/,39 i
— TR —— :
w2 PRE-TREATMENT - ANALYSIS
S . R OTH R & ne.muo s
;IEEEEa R m:s " seur vmlsz .- stgvg SE::s- NoNE | | Anavsis | PREPARATION
P
4 [ g 0
Jaripus 86 Pdep: 0 A, AuChEk /369
REMARKS
RESULTS D L\//VW
To SIS
(; ol
44"\— S~ 2{6'
RESULTS
TO 5 ; 2.0
J
STATE OF SAMPLES . ANALYSIS — PREPARATION ANALYSIS — METHOD
whale core U we : f..perd-nloric acld Al “cold acid ‘atomic obsorbtion AnC
split core L 8C ; hydrochlorthad A2 ‘speclfic sulphide - x-ray fluorescence XRe
cutting cu - nitricacld . AJ ather mixed acids ‘spectrophotometry 5p=
rock .. aqua regla A4 .aglkaline attack colarimetry cc
soil . nitrig- perchlorl: A A5 yolotilization ichromufogruphy CH-
pulp HF mixture -/ Ab ignition. - titration - : I
water ;. HF undeér pressure A7 . . pressed powder (XRF) * ‘other chemicals means CH=
. tissue : ; : AB lass fusion {XRF) MIS
. streom sedimeant Fiv
ICF

' AUTHORISED OFFICER

467049



| SAMPLE PREFIX

23.7.08, 051353 15/:%‘59 TELD t OF

TUBE SAMPLE - AL
No. No.io o A

5 S1GTs TPRATRIE
3] 4757
7 214778 1,04

-
Lil
£
~J
i
3

¥

a
{9}

N2
(@]

rJ
-4

22 |=m14E50 OO0
23 | H1laEsd PR
24 Bi1g4Mses R
25 | =13864 0. 309

Hesults in ppm uniess. otherwise specified . -
elemant presaent; but concentraton too low to rrunsurs

x = glement concentration is beiow detochon {Imit AUTHORISED
— = glement not determined OFFICER

HE B I B N AN N EE G BT B & B b B B B R R N
! 0 ' R _



sl
o
5

SAMPLE PREFIX

23.5.08. 05188

1a/005/39

TUBE. " SAMPLE

No. - No. v

1 |=14857 01
2 = 3EAE O

514367

S14870

]

Tal,

10

11

12

iy

ca

_
o3

o s G

[\
O

=]
—1

METHED

Reaults in ppm unless otharwise specified .

T = element present; but concentration oo k‘m to maasure
= alement concantration is below deleclion limit

— = glament not determined

X

' AUTHORISED.

OFFICER'




'SAMPLE PREFIX

- ANALYTICAL DATA

ANALABS

A Division of Inchcape ll;l_:paclioh and Teating Services Australiz Pty Lid.

"REPORT NUMBER =

"REPORT DATE

CLIENTORDERNo.

-7
Ectw en

7

)4

TUBE

=z
o

. SAMPLE
"+ No.

Cu

Fb

0. 06675

Zn

aq

0L/ 12/87

AU

AuChl:

ey

oz 140

LS

L M0E

a4l

145

0.5

T, G

1.0 . QKT

w

pes

n

[2)]

w_lllmmlll-ll: lﬂl

e

—
O

—
—_

2

ok s
M

e

il

-
o]

o

|

DETECT 140

(=
wd

=
wd

0.5

O e

3. ey

10

UMITS

PRm

M

=Twlid

{23 v

Frfim

SIEL)

PR

METHGD

1601

157

11

lrd

305

S

431

Results in ppm unless otherwise specified

T
X

[T

slement present; but concentration too low to measure
element concantration is below delection iimit
alement not determined

AUTHORISED
OFFICER




' ANALABS
- : " A Division of Inchcape lﬁspa:tion» end Taesting .Services. A.I..I.!lraiil Pry. Lid. 4 6 7 O 5 3
i  ANALYTICAL DATA
* SAMPLE PREFIX * REPORTNUMBER. ~~ ~ REPORTDATE CLIENT QRDER No. PAGE
L S ~ ros = S —~. -y OF .
T s e 8. GETS O6H/12/,87 T4 = 2
TUBE |  SAMPLE S - a R '
I No No. Zr Ti Y
1 = - - . —-
52140 Sl 13050 =5
2 Iy T T -
#82i41 1320 P00 ok
_ 3
r 4
. 5
l 8
l 7
| 8
|
E
j ’
' 10 |
1
11
* i
l 2
LI
l - | j
Lz i
o115 f : :
I i | :
6 ‘
i l F
] : !
l f ; l
AT 3 5
e i 5
o |
20 :
t 21
I 22
2 pETECTION 5 =0y 5
l 24 UNMITS oo [rpm jele iy
25 - \ - -
METHOD 431 &t 3ix1 A
Results in ppm unless otherwise spacitied
T = efemeni presant; but concentration too low to measure
X = element concentration is below detechon limit AUTHCRISED
— = glement not determined QFFICER



-~ ANALYTICAL DATA D

" SAMPLEPREFIX .~ - .- . REPORTNUMBER = .  REPORTDATE .~ . GLIENTORDERNo PAGE

L N N N S .

m e N Ee .

- -r - r - -~ — GF
25, 3.08.06675 D6/12/,8%9 | 7404 1 !
TUBE SAMPLE S L C '
l No N K20 Mg Q Cad_ [NaZ0
1 - - - , . o e .
fE521 440 4.55 0,486 it. ity Z.ET
2 . - . e - . ;
fe2141 2. 7L Sa.52 b, a2 -
3
4
5
6
7
/
) i
9
i0
11
12
!
13 ! [
; :
1 i
T4y ! | i
= | a ‘
' :
18 |
i
7 18 | ‘
: * | ‘
| |
19 i
20 I
i
21 5
i
22 :
23 BETECTION | 0.01 | w.0i | 0.0l | ool
24 UNITS 2 a % va
25 METHGD 104 154 104 104
Results in ppm unless otherwise specitiad
T = element presant: but concentration too low to measure
X = eiemeni concentration is betow detection limit AUTHORISED
— = alement nat determined OFFIGER

L4



Aberfovle Fesources Exp.

F.Q. Box 992
Furnie
Tasmania T320

Diwvision

ESULTS REQUIRED

n2/OR/BY

ASAF

" No. OF PAGES -

QFRESULTS: REPORTED j ‘OF COPIES TOTAL No.. OF SAMPLES
a 220889 i 7
oF " PRE-TREATMENT R ANALYSIS
. e e " "‘"‘ .E' : OTS;IEEI NONE o :53\';?5 PRE.PAMTION METHC
Low .“F. VERISE SIEVE | cenRKs T ARAL | rReraRaTO
§82563/595,4321 14 RO Prep: ﬂ!p Cu,PbIn,hg/i0] As/114
482563/5746,4821 14 G Ba,lr,lIr,Ti/ 401
332553/596,4821 14 RO i Aulhk /309
Yarious i Ca Na,/104
482423 RO Cu,Fh, In/i04 ]
REMARKS
RESULTS %berf oyle Sesources Exp. Diwision
F.d. Bow oI
o Burnie LW(/m
_ Tasmania FER0 ‘ )
{
Y
RESULTS
70
STATE OF SAMPLES - ANALYSIS — PREPARATION ANALYSIS —— METHOD
whole core . perchloricacid = - - cold acid CA atomic clbsorblioﬁ AAS
split core . hydrochloric acid spaclfic sulphide S8 x-ray fluorescence XRF
cutting - nitric acld other mixed ocids Ma spactrophotormnetry SPEC
rock : olkoline attack AA colorimetry : CoL
soll ~.volatilization ‘YO : chromniogrnphy CHR
pulp . ignition IG  tliration - R TN
- water ... 'pressed powder (XRF) PP ; -other chemicals rrlauns CHEM
tlssue '’ . glass fusion (XRF} < GF " miscallansouvs . MISC
stream sediment oa o S " . Huorescenice. -FLUOR
heavy minerol " . inductively oouplod lasma 1CP
. n B

 AUTHORISED OFFICER




- SAMPLE PREFIX

.;487Q56

GLIENT ORDERNo.

PAGE

QF

~ sg P

8260 = S
[21al AtH
4825335 160 = 135 - 155 - £, o — | i, i
2 L R ¥ = 5 J 3 -t = ")
ARFASAE jAc - 1o i J R TH) - L9 I - [
3 Y -y - o= —r= - =, -, -
. 43T 5ET 185 — 25 - 18 = g 0 alll R Y
4 e ) e .
HemEE e - LA - 155 - R KIPRALY
5 v Ear] — o] BT - L =
HHZSET 1503 - i - o - P il N Y
6 )
JEEEF0 A - o — &y - l. @ = i
7| e . . e .
) FEEET 1 180 - 403 — 7S - 1.5 T,
8 = . = —— - . .
48259 i - lao -~ o — i) -t D
9 S - R .-
A4B2ETE 20 - 27T - G0 - - 11 s
10 | 4gz35s L7 - 435 - Pl - 1.3 .
L I ‘o . -
| 43L59Y5 190 - VT — iE) - cla U} -
12 o . - - .
: 554 280 — L& — S0 -- 75
13
14 |
! |
% :
15 : I
; i
16
z
18 {
| i
1 ;
19 i ! |
i i i
20 | | |
E
22 | | |
| i :
23 e !
DETECTION 5 2 = et = ] T,
LMITES =i = F FEm =~ Fri=t b ] =

METH{D

101

101

Il S lllr—ﬁllp
"] )]
wn F

Aesults In ppm unless otherwise specilled
T = alemant present; but concantration too low to measure
X = slament concentration ia below. detactlon imit -

— =" glement not datermlned .

AUTHORISED
OFFICER




-

- 'SAMPLE PREFIX

- ANALABS

* A Divislon of Macdaheld Hamiltan & Co. Pty Lt

. ANALYTICAL DA_TA'

-AEPORT NUMBER .

L :;cLIEN_T ORDER No.

467057

- PAGE

M

OF

! PR, A OF. 053F1 z &0 4
TuRE SRR DR REEEREL R . ‘
No auChk | Ra Ra Ae Cr i Ti
1 [ . )
432535 -~ IS0 - d & aaad 15 i)
2 A ] - = - -
AEPEAS - S30 = & i) AR AT La I
. 3 [ Rand =t R e T : =1 . = 3
J 373 - RN - ) RN 1 ciim
4 [ il ] i 5 # [
452588 — AN - 4.5 LB
L) o iy - o . .
G550 — 20 — e 17y =Ll qal =i
6 S, e _ o . e
LRS00 - 30 - e 170 1T LI
7 el A=k e - Ty = -
: GdE25 1 -— i — L 12 i S0 il
8 . o e e — - .
S@dZEnED BERYCT s - =35 T I ST
9 4 'n.—r_? "" Rt L i i KBt =Ty 4 "7 Lol b N il
S35 - DA — PR 3o TR Lo et
1
0 |sgzses - _ =5 530 tecl 3a00
11 . - — .
~ T4 - 45 P80 Fo) 1250
12 D) AT 2 4y =
‘3'{.! o ¥ L i ?E’- 1) = RS HER A .-ﬂ"-}!:."-,:'
13
i |
14 i i
o | |
: | !
15 |
16
i
18
| |
19 | |
i !
| 21
: t
I 22 |
23 :
SETECTIORN OF . DR AR P ird i = o T
24 e - - e . _
UNITS PEH R Frit e =R FEM M
METHIO R A3 AGE 114l A1 4551 i

B BN -

Results.in ppm uniess otherwise specifled

X

— = glemeant not detarminead

T = slsment prasent: but concentration too low to meesure
= alemeant concantration is balow detection limit

AUTHORISED
OFFICER

T




o .
* . 'SAMPLEPREFIX 1"

'ICAL DATA -

" CLIENT ORDER No.

467058

PAGE

i REPORT DATE -
21/06/8%| 7826 2 ¥ 2
TUBE SAMPLE o e R T R Sy ot
No. No.. r Ti LA
l 1 lagaizs s20| 5200 50
} 2 |agriTe 150 | 4350 30
3 |ag2iz7 210 | 6560 A0
4
’
i
5
8
i
T .
. 8
l 3
: 10
B
b
:
I: 12
.8 i |
o | |
l |
!
io1g |
i
I- 18 |
‘.'( ' i
| i { !
l . 1 f '
3 | ;
I 9 |
!
20
i
Co2 1
.22
I 23 |DETECTION = 50 5
I 24 UNITS FFM FFEM FFM
25 METHOD 401 401 301
Rasults in ppm uniess otherwise apecified '
I T = slement presant; but concentration too low to measure
X = slement coneentration is belaw detection timit AUTHORISED
— = glament not determined QFFICER — [I
|



467059

fberfovylie Fesources
Exploration Division
F.D. Box 952

Burnie

Tacsmarnia 73

Limited

20

1G5 8y

TOTAL No. OF SAMPLES

-t
By

P
| § . ) | o 7 _
- seiow Rl R MeT
2B245S Fib Prep: G1g £28 %90, Cab RaZls 104
I o REMARKS
§ 0. o DI
' Burmie Tazmania Z;;?ﬁd/
l RESULTS
. STATE OF SAMPLES _ ANALYSIS — PREPARATION ANALYSIS — METHOD
hole core .~ we E erchioric acid X Al coldacid . ‘atomic absorbtion AAS
plit core "SC ydrochloric acid- - A2 - spacific sulphide x-ray fluorescence XRF
cutting U ‘nitric.acid JED Al . other mixed acids Spactrophotcmefry " SPEC
- rock Ro qua fegia Ad alkaline attack “tolorimetry . - coL
oll 50O ifric—porchloric AS’ volatilization . : chromutogrophy - CHR
ulp PU HEF mixture. A& . ignition - Aitroton:’ TIN
water .. W, Func[erpreuure S AT - pressed powder (XRF) other chemicals rn.ann CHEM
“tiosue : : A8 - glass fusion {XRF) - miscellaneous : " MISC
- stream sediment’ X ' : o " Ruorescence. - 7FLUCH
lho_aw mineral. Ll inductivaly couple icp

AUTHORISED OFFICER




467060

—

~

4

-
f

ANALABS

A Diwision of Inchcape Inspection and Testing Services Australia Pty.Ltd. =

ANALYTICAL DATA =

Y PR = r e
D, GangE

S

-
PG

TUBE SAMPLE B0 Mg Cal MNazb

I ' APLE PREFIX ©° " 'REPORTNUMBER . REPORTDATE - CLIENTORDERNo. PAGE

—_
Py

-
[h%]

—

(o]

-
La

4
923

a2

o

-t
[a]

o
]

N
N

]
—

. . |

23 [ [ 4 it il St 2 l
24 MITE o b o b8 \
25 PHZ TG ERRES HERES 10va

Resuils in ppm untess atherwise specified

T = element present: but concentration oo low to measure

X = element concenirahon is befow detection limit AUTHORISED

— = element not determined OFFICER
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OFFICER

: OF
SAMPLE i
No. Es —i"
=R 'I_'
L
L
!
!‘
1
J
" LT pri g
RefaUits' i BPi unless ofheriise specified _
T = elemant present; but concentration 100 low fo maasure : ’ v/
% = elsment concentration is betow detection limit AUTHORISED . /
— = plement not determined 7



SAMPLE .
1 it
2
3
4
5

— -4 -
[4)] FiN W

ot iy
)]

—
S|o|®

N na
%] —

e
o | & 1w

Regsults in ppm unleas otherwise spacitied

X

= element concentration is below detection limit

~— = glement nal determinad

T = etement prasent; but.concentration too low to measure

AUTHORISED
OFFICER

/

I



_'sAMPLE

- Na.

()"
L

)
B

r
i

L)

Results in pprrt unleis otherwise specitied :
T = element presaiit: but concentration oo low to measuré

X =/ glement com:enlrathn is below.detection limit
.= = glament not determined -

AUTHORISED -

.OFFICER"




Aberfoyle Rescurces Limited
Exploration Division

F.0. Bon
Burnie

- DATE RECEIVED |

a7
Tasmania 7320

20/11/85

No.OF PAGES

+7 No. B
OF RESULTS | OF COPIES "_TOTAI’..I_\!Q._OF SAMPLES *
1 G6/12/GT t R o -
STATE i . I
F 5 5 PRE-TREATMENT ANALYSIS_ R T
REFER SAMPLE . nu\' caush | seur | VERSE ywé_ OIHE‘EER:S NONE . __;ﬁ'ﬁﬁ"ff'é.% rgen;i;\ﬂpﬁ | METHC
I REZ140, 482141 AL Preo: 004,910,931,002,913,018 Cu, P, In,Agi L0t
l #a2140,482141 8L fiu, fuChk /349
RaZ140,402141 ac e, bs,r  1r, T1,Y/408
' 482845, 432141 1N £20,4q0 ,Lal Ra20/ 104
I REMARKS
F. de Hontord
RESULTS | Aberfovls Resources Limiited
Expioration Division
I 10 F.fi. BRaox 752 L7/V
Burnie Tasmania 7320
C
V4.2
I ok ct1795
RESULTS
1 .
STATE OF SAMPLES AMNALYSIS — PREPARATICN o : ANALYgl-S_f'METHOD
Iwhole cora wcC rchloric acld Al cold acid . CA " atomic absarbtion " AAS
lit core sC ydrochloric acid A2 -specific suiphide §8 x-ray fluorescence - XRF
cutting cu nitric acid A3 ather mixed acids Ma spoc'fropholomﬂry SPEC
rock: " Ro . aqua regia Ad alkaline attack AA - colorimetry- : CoL
sail - S0 nitric-perchloric AS velatilization . YO . :hrommogruphy CHR
pulp JPY HF mixture Ab Ignitien.. IG - titration 7 TIN
watar WA ~ HF under pressure A7 ‘pressed powder (XRF) PP -'"niher:harnlculs rnacml S CHEM
tissue s LI hmon _ : A8 ‘glass fusion (XRF) o - MISC
stream sediment . - P S T :
Iheuvy_ mineral . -

" AUTHORISED OFFICER_"
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Aberfoyle Resources Exup.

Division

F.0. Box 952 'RESULTS REQUIRED
Burnie —
_ Tasmania 7320 25/035/89 ASAF
“-:'No.OFPAGES . " DATE - - L
" OF RESULTS REPORTED TOTAL No. OF SAMPLES
4 JI0/O05/89 1 24
memeamen s
Mz
I
carious Au,AuChk /309
l “Hy.
I REMARKS
RESULTS | Aberfoyle Resources Eup. Division
: ..o PuaO. Hox 952
I_ . 7O | Burnie ZW Sl s
o Tasmania F3Z0
| ¢ o Lo
- RESULTS
I TO
' STATE OF SAMPLES .~ " ANALYSIS — PREPARATION ANALYSIS — METHOD
. whola core serchloric acid .Al.  cold acid ICA_ I.IGI‘I‘O.I'I:‘llfC absorbtion Ap
.+ nplit core ydrochloric ac:d - A2 specific sulphide &S ' M-ray fluorescence - XRF
I eutting itric acid . ‘A3 . .- aother mixed acids . Ma SPE
“ rock aqua regia ‘A4 . alkaline attack UAA CcClL
- soil itrle:parchloric: A5 - volatilization . MO CHF
= pulp . Fr_m;rlurc A& . - Ignition G TTN
Cwater” i Fundar prulsure A7 ... pressed powder (XRF) PP CHE.
« tissue. oo ! " AB. .. glass fusion (XRF) “GF MIS
< stream uodlrnonf S : ’ . :
I heavy mineral
AUTHORISED OFFICER " o}



I o _ANALABS
s SAMPLE PREFIX {TORDERNo. * . PAGE
l 3.3.08.06221 I0/05/89 7805 1 °F
TUBE SAMPLE 1. - T T '
No. No. Au AuChk
I 1 lag237 a.011 -
I 2 |48237F £0,.008 -
3 482375 0. 008 -
f
I 4 518442 <0. 008 | -
5 514443 0, 008 -
l 6 514444 L0, 008 -
l 7 514445 0,008 -
{ V=i1s444 ca. 003 - L
i
L ;
l Lg 1514447 0. 008 - 7
i (
0 1514448 (40,008 -
I 15144473 0.042 - ;
i ;
I | 12 513450 0. 008 ! - |
T : ! ! I i
v 13 514451 L 0L01E ol ! i ) ;
I ot o EH14452 Sy Tt I - T
‘(__ : : j i i
P15 [S144BT  <0.008 - |
; i | 1 | B
16 1514454 0.008 - o !
7 1513455 190,008 - | l
i i : ! i ' -
V. o oo | |
je 514454 i, 00g 1 o | !
i | ¢ | "
19514457 40,008 - :
; : T
20 |513439 €0, 008 | - |
! I {
21 |S144% 20, 008 | - E
- i — T '
22 [914448Q i{G.GQB - | %
l 22 514361 <0 . Q0B I -
I 24 (5144467 <0, 003 -
25 15144463 0. 008 - [
Rasults in ppm unless atherwise specified .
T = atement present. but concentration oo low to measure
l X = element concertranon is below detection limit AUTHORISED
— = glement not determined OFFICER 7
B



o -~
RN (
EAMPtE II=HE.EIXK
2%, %. 08, 0622 30/05/89| 7805 2 &
TUBE SAMPLE oo e o AT SRR
- No. No. Au AulChlk
T |514464 <0, 008 -
2 514445 <0, 008 -
3 5184466 20008 -
4 514722 <0, 008 -
5 |514723 0.014 -
6 (514724 <0, 008 -
7 (S14725 <0, 008 -
C 1514726 £, 008 - x
9 514727 £, 008 - |
0 |514728 <60, 0038 - 5
| | I
|
11 (514729 £0. 008 - |
; 5 . ;
12 514730 0,008 -
3 Bi1473 L0 D0R -
¢ S1473I5 0,008 -
: ; é i ‘
| 5 1514736 <0.008 - |
| e P |
Hs ;514?&.}"' i*-;t.l.i}UB { - |
e ' } ‘;
PTY 0 51473 P, Q08 -
? |
2 51473Z L0008 STD -
. 19 514784 ;cO.DGB — :
J | i
20 1514785 L0, 008 - ;
! i [
| 27 1514784 20008 - !
L 22 514787 £0. 008 - |
23 |51i4788 <0008 —
24 |51473%9 <0, 008 -
F
25 (514790 <0, 008 -
Results in ppm unless otherwise specifled
T = alemant present: but concentration too low to measure : ) '
X = sismant concantraiion is below detection limit AUTHORISED ]
— = ajemeant not determinad OFFICER ;




(oo

;

SAMFLEﬁngﬁxf"
27,508, 06221 I0/05/89| 7805 =
Nao. No. Au AuChk |
1 |=14791% 20,008 -
2 514792 0,008 -
3 1514793 20,008 -
1
4 1514724 0,008 -
5 1514795 0. 008 -
5 |514808 <0008 -
7514828 0. 008 -
« 1514829 <0, 008 | =
g 514830 £C, 008 -
i
10 |214831 50, 008 -
11 514837 £0. 008 -
.
I "2 514833 0011 -
! H i |
T 514833 0,008 - :
11 514835 0, 008 - |
; ~ i |
15 514836 C0.L008 - i
; ; i
1% B14837 <0.008 - i
LT 514838 1<0.008 | - |
— ‘ 7 g
P o ] ;
| 12 514a3 L0, Q08 | - | |
H : |
9 514840 40,008 - |
20 1514841 &.100 | 5.080 |
| |
21 514842 <0, D08 - !
% i !
22 514849 } 0,013 - ;
23 isia85y L0, 008 -
24 514852 0. 008 -
25 (514834 0. 009 - /
Results in ppm unless otherwise specifled
T = slement present: but concentration too low to measure
X = element concentration is below detection limit AUTHORISED
— = element not determined OFFICER / 7
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46707

[ :
. SAMFLé;Héﬁ*Tgf'-.T " REPORT NUMBER pace
23.3.08. 06221 30/05/89| 7805 3
TIP:IJEE SA:\::LE A A!.!Chk X IR TS R
1 |s14B55 £0.008 -
2 514858 S0, 003 -~
3 |S14857 <0, 008 -~
4 514853 G 003 -
5 |514859 <0, 008 -
6 |{5148&0 L0008 -
7 |S1a861 £, 008 -
L is14862 0. 010 -
9 |514883  <0.008 -
10 !5148&4 iiﬂ.ﬂﬂﬂ ~
1 i514865 0,017 -
AP ;514866 i 0.375 -
f i3 ?5148?5 E{G.OOB} -
Tt Is14avs ;<m.agai mf %
i ‘S m1aB7v éa--:a.-:::r:aai ,
{ '8 s14878 iqo.aoa -
Ci 1514879 Fiﬂ.ﬂaa -
— ‘ i 0
3 514830 <0.008 - |
Lg ‘514881 | r.'_').G_:_-‘g - i
.
22 3
23 |DETECTION| 0.008 | 0.003
24 UNITS FPM PPM
25 METHOD 309 309 i

Resyits in ppm unless otherwise specified

T
X

[T

— = plament not determined

alement presant; but concentration too low {0 measure -
alament concentration is below detaction Iimit

- AUTHORISED
OFFICER
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vy

May 2 11:57 1990

CLASS NUMBER: 1

ALL

FL, LL,

OO @A Wy~

[

COVARIANCE MATRIX

OF STATISTICS FILE: //zeus/aberfoyle/jobs/lyn/lmages/lyn.STAT

//zeus/aberfoyle/Jobs/lyn/images/lynex.stat Page 1

¢2-05-50
IMAGE FILE : //zeus/aberfoyla/jobs/lyn/images/lyn
FP, LP = a3 1 111
VARIABLE &fHANN'EL MEAN MIN MAX ST. DEV.
1 76.3336 2.4423 356.1924 £0. 9040
é? 2 18.6780 1.5168 924.9938 12.6615
n 3 52.9977 2.4179 255.0000 24.0618
ﬁ?“ 4 0.0259 0.0033 6.9108 0.2826
5 424.3222 285515 2389,5960 297.3323
6 32.7206 0.5000 8099998 56,8282
7 2282568 22.5880 2994.2520 233,3914
8 245.5589 52,5101 639.9997 104.1904
9 5075.4160 706.0829 10521.4500 1870. 9600
TW¥rio 21.6465 7.0000 44 9486 5.6564
1 2 3 1 5 6 7
3.T09E+03
3,607E+02 1.603E+02
1.246E+03 1.024E+02 5.790E+02
-3_.744E-01 4.380E-01-3.374E-01 7.986E-02
7.17BE+03 1.482E+03 3.106E+03 1.016E+01 8.841E+04
1.961E+403 1.899E+02 7.7S5E+02 6.175E-02 9.681E+03 3.229E+03
9_6B1E+D3 1.400E+03 2, 842E+03-2.367E+00 6.562E+03 4.927E+01 5.447E404
4.257E+03 4.3T9E+02 1.452E+03-1.135E+00 1.153E+04 3.373E+03 1.590E+04 1.0B6E+04
B.311E+04 6.113E+03 3.153E+04-4.713E+01 9_.679E+04 4.8B3E+04 2.707E+05 1.552E+05
7 /630E+01-2,920E-01 3.042E+01-1.680E~01-5.060E+02-5.777E+01 B.R91E+00-1.931E+02

Cou@m~-dhdiurng -

[y

DETERMINANT OF COVARIANCE MATRIX = 0.1521313g+30

1

CORRELATION HATRI?:b

OO M~ U L B e

-

1.0000
0.4678
0.8501
-0.0218.
0.3364
0.5666+
0.6811-
0.6708+
0.7820.
0.2215

2 A

1,0000
0.3360°
0.1224-
0.3935
0.2640
0.4738
0.3320-
0.2580
-0.0041

12n 4)57u.

1.0009

-0.0496 1.0000
O,4242 9.1203.
0.5671 0.0034
0.5060 -0.0359
0.5793 -0.0385
0.7003- -0,0B91
0.2235 ~0.1051

EIGENVALUES OF COQRRELATION MATRIX
4.6060 1.6114

EIGENMATRIX

[~ RV-N--JCNN. WV RS

-

FACTOR

[=RY-N--JLS N, YT Py ¥

-

FACTOR

1
0.4285
0.2527
0.3943

-0.0084
0,2427
0.3335
0.3484
0.1926
0.3891
0.0070

MATRIX COEFFIC
1

0.0033
0.0093
D0.007¢&
-0.0139
0.0004
0.0027
Q0.Q067
0.0018
0.0001
0.00086

STRUCTURE

CHANNEL

W ~Joh U e L

1
0.9196
0.5423
00,8462

~Q.0181
0.3209
0.7157
0.7476
0.84286
0.8350

1.0664

z
-0.1600
0.1332
-0.1428
0.2952
0,4830
D.2558
-0.1328
0.1273
-0.2775
=0.6630

IENTS
2

=-0.0021
0.0083
-0.0047
0.8230
Q,0013
0.0015
-0.0004
0.0010Q
-0.0001
=-0.0923

2
=0.2031
0.1691
-0.1810
0.3748
0.6132
0.3247
-0.1686
0.l6ls
-0.3523

0.9291 0.7801

3 4
-0.111% 0.Q728
=0.4507 -0.2236
-0.0800 0.3018
-0.6921 -0,2704
~0.1250 D_4a742

0.1297 9.3309
0.0339 =-0.5118
0.3137 -0, 2847
0.1115 -0,08B62
-0.3917 0.3093

3 4
-0.,0018 0.0012
-0.0345 -0.0183
=0.0032 0.0130
-2.37117 -0.9926
~0.0004 0.0017

0.0022 0.0060
0.0001 -0.0023
0.0029 -0.0028
0.0001 0.0000
~0.0671 0.0567

s B

1.0000
Q.5729
0.0946
0.3723
0.1740%
=0.3009

0.3823

5
-0.0189
0.6845
-0.1079
~-0.5992
0.1536
-0.1402
0.1435
-0.16%92
~0.2608
0.0042

5
-0.0004
0.0612
-0.0051
-2.4005
0.0006
-0.0028
0.0007
-0.0018
-0.0002
9.0009

PRINCIPAL COMPCNENTS

4
-0.1156 0.0702
-0.4654 -0.2155
-0,0826 0.2909
-0.7147 =0.2606
-0.1332 0.4571
0.1339 0.3190
0.0350 -0.4933
0.3240 -0.2744
0.1151 -0.0831

5
-0.0167
0.6045
-0.0953
-0.5292
0.1387
-0.1238
0.1287
-0,1494
-Q.23014

s Als

1.0000

0.3715 1.
G.5696- 0.
0.4593 0.

-0.1797 0.

0.2937 0.
6
0.0349 -0.
0,0361 0.
0,1333 -0.
-0.0292 0.
0.3133 =0.
-0.7472 0.

-0.3781 -0.
0.2966 0.

0.2882 0.
-0.0908 Q.
6

0.04Q09 -0,
0.0046 a.

0.0090 -0,
-0.1670 0.
0.0017 =-0.

-0.0212 0.
-0.0026 -0,
0.0046 0.
0.0002 Q.
-0.0260 0.

€

D.0216 -40.
0,0223 0.
0.0824 -0,
-0.0180 0.
0.1937 -0.
-0.4620 0.
~0.2338 -a.
0.1834 Q.
0.1783 0.

7(?}

0000
6341
6199
0067

2044

?
2577
3157
4917
0001
0304
3264
3974
2405
1568
2324

7
o078
0460
0377
0a03
0005
0106
0031
0043
0ao0s
0761

1
1397
1711
2665
Q000
0436
1769
2156
1303
2475

2Zr

1.00090
0.7962
-0.3277

0.1053

8
-0.0448
-0.3023
-0.5008
-0,0042

0.5738
-0.1112
0.4694
-0.0602
0.1260
0.2728

g
=-0.0016
-0.0528
-0.0460
-0.0327

0.0043
~-0.0043
0,0044
-0.0013
0.0001
0.1067

B
-0.0203
-~0.1366
-0.2264
-0.0019

0.2594
-0.0503
0,2122
-0.0272
0.0570

3.500E+406
2.767E+03

5 7C

1,0000
0.2615%

0.0211

)
-(.8380
0.0511
0.4522
0.0202
0.0938
0.0106
0.2338
Q.0328
06,1199
©0._1059

-Q.0424
0.0124
0.0579
0,2200
c.0010
0.0006
0.0031
0.0010
0.0002
0.0577

3
~0.2722
0.0166
0.1469
0.0066
0.0305
0.0034
0.0759
0.0107
0.0390

10

3.200E+D1

10 Jizéf

1.0000

10
0.0274
0.0424
0.01486
-g.0178
-0.0037
-0.0036

0.0343
-0.6863

0,6014
~0.4037

10
0.0031
0.0231
0.0042

- =0.4347
-0.0001
-0.0004

0.0010
-0.0454
0.0022
-0,4917

ic
0.0040
0.0062
0,0021
-0.0026
-0.0005
-0.0005
0.005¢
-0.0996
0.0873



o S
[t

£

May 2 11:57 1990 //zeus/aberfoylefjobs/lyn/Llmages/Lynex, stat Page 2
10 0.0151 -0.8416 -0.4045 0.2981 0.00238 -0.0562
TOTAL NUMBER OF PIXELS: 619

0.1265

457073

0.1233

0.0344

-0.0588
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SR G

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 Mo %45
0.0280.1930.0951.0000.323-.0680.250-.191-,273
0.2000.0980.1570.3231.0000.1710.1640.1230.040 N, A
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 Ty o
0.5160.0210.519-.2730.0400.303-.3090.8301.000 =

1
1
|
i
L

ariable Mean Std. Error
Cu 74.10084 76.1392747903876
Pb 30.54714 57.3438467693048
Zn 56.65274 40.87233462514112
[Ba 495.0477 409.9905202879624
ﬁs 14.00239 45.2268858160348
Cr 164.8986 224.7093976603711
2r 214.5704 82.37473942831471
I’gi 4627.613 2448.493591394451
TIO 23.01247 12.18732695057541

lesponse Variable = Cu

nd. Est. Std. ~ t Value Beta
lar. Coeff. Error Weight

b -.0830248 2.952766E-02 2.811764 -56.252964E-02
in 1.0401238 .0508128 20.46999 .9583565

a 3.412671E-03 4.676613E-03 .7297314 1.837636E-02
As .100013 3.890981E-02 2.570381 5.940795E-02
Ir 8.327992E-02 8.096906E-03 10.2854 .2457835

r 6.146843E-02 3.800138E-02 1.617532 6.650242E-02
Ti -2.22097E-03 2.148847E-03 1.033564 -7.142214E-02

TIO 1.47635 .4528874 3.2598861 .2363138

onstant = -35.99822

loeff . of Determination

= 0.629
lorrelation Coefficient = 0.793
lurbin-Watson statistic = 0.828
Value = 175.5411%
1= 8
|i2== 828
Mean Square Error = 2172.653
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ROCK CHIP SAMPLE LOCATIONS

Sample No.

Specimen Creek Grid

482135
482136
482137
482592
482593
482594
482595
482596

Reional Programme
482138

482140
482141

Easting

46707¢
Co~ordinates
Northing
2375 4010
2362 4043
2352 4040
1241 2600
1243.8 2600
1317 2572
1332 2584
1243.8 2600
380792 5336605
380681 5336520
380500 5336588
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Sample No: Co-Ordinate - Dbepth Sample Type Sample Desc.

482135 4010N 2375E Surface Pulverised Rock A mildly
sericite
altered
basaltic lava

Sample No: Cu Pb Zn Ag Au Ba As Cr Zr Ti Y

(ppm)
482135 30 825 115 x x 0.68% . - 20 270 520 5200 50



Sample No:

482559

482568

482582

Sample
No:

482559

482568

482532

4
Cu Pb
(ppm)
150 5300
1150 9775
150 1795

Co-ordinate

1232E 2640N

1232E 2626N

1247E 2600N

Zn Ag

220 p 4

275 b4

240 1.0

Depth

0.75m

Au

0.040

0.050

0.023

Sample

52

43

61

Type

Ba

840

3.6%

1550

46708¢

cr Zr Ti

2100 190 3700

730 140 2800

1100 190 3900

Sample
Description

Pulverised Rock Intensely

Chip

Sericite
Fuchsite,
Pyrite altered
Andesitic lava



ATTACHMENT
Sample No. Co~-ordinate Depth Location Sample  Sample Description
482122 379662E 5331714N 85m Power Tunnel Galena  White Quartz vein hosted
pyrite, galena, sphalerite

6215m

-and chalcopyrite

mineralisation in black
shale.

L80L9¢



Depth  Sample Type Sample Description
Intensely Sericite, Fuchsite

Sample No:  Co-Ordinate
Pulverised Rock Chip
altered Andesitic lava

. 482555 12328 26320 1.0m
(local)
482124 379827E 53320830 Surface Pulverised Rock Chip Gossanous Float
(1G)
514452 12508 26000 1.0m Soil Sample Orange Brown Clay
C-Horizon

(local)

SoF

. i’:.
-r
L]

e -

88029¥
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Sample No:

482555
482124

514452

‘Cu
(ppm)

140
10

185

Pb

6700
1450

240

Zn

300
490

220

Ag AS

<0.5 230
4.0 800

<0.5 75

~
Ba Ccr
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 +/~- 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
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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 299pb/204pp 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 COonah Formation and the Marionoak
mineralization on the Pieman Dam road (Fig. 1). While the origin
of such mineralization remains enigmatic, the low 206Pb/zo4
ratios may result from leaching of Pb from nearby Precambrian
source rocks. At both WOW/CAB and Marionoak both more radicgenic
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.

4. METHODS

Whole rock powders provided by Aberfoyle were leached in
a mixture of 7N HNO, 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
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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.

5. RESULTS

The results are 1isﬁed in Table 1 and plotted in Figure 2.
There is measurable variation in the 2°6Pb‘/2°4Pb 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 samplé 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).

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? 1In the southernmost extension of the
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Mt Read volcanicé at Elliot Bay, the Cambrian signatures have
significantly lower 2°6Pb/2°4Pb 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 tc 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, éamples 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 206ph has been added over the past 400-500Ma due to in
situ decay of 238y thus resulting in an increase in the
206pp, /204py ratio (see P174, P185, Table 3, Gulson and Porritt,
1987 for the effects on the 296pp/204ph 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 veln galena
in sample 482122 has closer affinities to Devonian vein systens.
The relationship between 482122 and the other samples could only
be ascertained by further analyses, although the gecgraphical

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
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reduces the probability fhat the E.L. is likely to represent a
significant massive sulfide, but would recommend that further
exploration is warranted. The Pb isotopic analysis of 3 to 4 more
high-Pb samples (>1000ppm if possible) may help clarify whether
the data represents two populations, one of which may be similar
to Prince Lyell.
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lABLE 1. LEAD ISOTOPE RATIOS OQF LYNCHFORD E.L. SAMPLES.

B WME MR BB MEB MR moe

I 1 482122qgl 2.0749 0.8456 . 18.444 15.595 38.270 870,000
- 2 482122gl1R/1 2.0757 0.8458 18.453 15.6407 38.304
l 3 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 4B2555R 2.0749 0.8472 18.391 15.582 38.159
6 482124 2.0736 0.8468 18.404 15.584 3g8.1862 1,450
I 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

514452R 2.0718 0.8438 18.457 15.575 38.240

lR, R/1, R/2 denote repeat dissolution and analysis.
J1 denotes galena
Sample No prefixes are used to plot points in Figure 2.
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CSIRO

AUSTRALIA

Division of Exploration Geoscience
Delhi Road. North Ryde. NSW. Postal Address: PO Box 136, North Ryde NSW 2113.
Telephane (02) BB7 B666. Telex AA2SB17 Fax (02) 887 BI09

Chief. Dr. B.|]. Embieton

9.11.89

Mr Danny Noonan,
Aberfoyle Resources Ltd,
P.0O. 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 hecause 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,

Gk (3.

(Dr Graham R. Carr,
Senior research Scientist)

R e s e a r ¢ h A'd v a n ¢ 1 n g A u s t r . a 1t i a

Florear Park Lindfield

Locanon: Underwood Avenue, Farear Pack, Location: Bradfield Road. Lindfield

Postal Address: CSIRO Private Bag, PO Wembley WA 6014 Postal Address: PQ Box 218, Lindfield NSwW 2070
Telephone: (09) 387 4233 Telephone: (02) 467 671]

Telex; AA92178 Telex: AAZLZ96

Fax: (09) 187 6046 Faw: (1) 467 1907
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Telephone (02) 8687 B666. Telex AA25817 Fax (02) 887 8909
Chief: Dr. B.].]. Embleton
REPORT TO ABERFOYLE RESOURCES LIMITED
ON THE Pb ISOTOPIC COMPOSITIONS
AND METALLOGENIC ASSOCIATIONS OF FURTHER EXPLORATION SAMPLES
FROM THE LYNCHFORD E.L., WESTERN TASMANIA
SR 099
GRAHAM R. CARR
JUDITH A. DEAN
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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 206pp/204py 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.
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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.

2. SAHfLES

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.

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 compogitions, ang
commonly may have either more, but can also have less, radiogenic
values (i.e. higher or lower 2OGPb/2°4Pb ratios) than the

Cambrian mineralization. In the accompanying diagrams the field
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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
HNO,; and 7N HCl acids in Teflon beakers. Lead was separated by
anion exchange technigues in dilute HBr solutions and purified by
electroplating onto Pt electrodes. Lead isotope ratios were
determined on an ISOMASS S4E 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 ﬁiver and Hellyer, although they have
slightly higher 296pb/204pp ratios. Sample 482135 (point 6, Fig.

1) has a Pb isotopic composition which is very different to the
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other analyses, having a very high 206pp, s204ph ratio (18.776
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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 represeﬁts 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 ratiq 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 82Sppm indicated by Aberfoyle or it has a very high

U content (= 50ppm), and its isotopic composition has been
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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 reanalysed and its Pb and
U contents determined by isotope dilution technirgues. The U and

Pb contents of 514452 will also be determined.
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TABLE 1. LEAD ISOTOPE RATIOS OF SAMPLES FROM THE LYNCHFORD AREA.

MR OWB BB MR sR e

E
et
®

1 482122gn 2.0749 0.8456 18.444 15.595 38.270 870,000
2 482122gnR/1 2.0757 0.8488 18.453 15.607 38.304 870,000
3 482122gnR/2 2.0750 0.8456 18.451 15.601 38.285 870,000
4 482124 2.0736 0.8468 18.404 15.584 38.162 1,450
5 482124R 2.0746 0.8469 18.421 15.601 38.217 1,450
6 482135 2.0584 0.8329 18.776 15.639 38.648 825
7 482555 2.0772 0.8477 18.395 15.593 38.209 6,700
8 482555R 2.0749 0.8472 18.391 15.582 38.159 6,700
9 482559 2.0771 0.8477 1g.391 15.589 38.200 5,300
10 482559rel 2.0753 0.8472 18.405 15.592 38.197 5,300
11 482568 2.0778 0.8480 18.406 15.608 38.243 - 9,775
12 482582 2.0752 0.8469 18.403 15.586 38.190 1,795
13 482582rel 2.0764 0.8473 18.402 15.593 38.210 1,795
14 514452 2.0724 0.8445 18.447 15.578 38,229 240
15 514452R/1 2.0718 0.84238 18.457 15.575 38.240 240
16 514452R/2 2.0721 0.84432 18.448 15.575 38.225 240

Sample No prefixes are used for plotting points in Figures 1 and 2
gn denotes galena

R,R/1,R/2 denote repeat analyses

rel denotes reload from same sample dissolution
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Figure 1: A 207pp/204pp diagram showing all the data for Lynchford compared to 95% confidence
ellipses for Cambrian VMS mineralization at Que River, Hellyer and Rosebery.
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The University of Queeng,,d . 4 6 7 1 1 O
DEPARTMENT OF GEQLOGY AND MINERALOGY Telephone: (07) 377 2375
St. Lucia, Queensland, Australia, 4067. international: 61 7 377 2375
‘ Telex: UNIVQLD A40315
Head of Department: Dr. G.R. Orme Facsimile: (07) 870 4953
SDG:YMH

February 28, 1990

Mr D.J. Noonan,

Geologist,

Aberfoyle Resources Limited,
P.0., Box 952,

BURNIE TAS 7320

Dear Danny,

Sulphur Isotope Analyses

4
Sample Mineral §*3°/00 CDT
482036 pyrite 1.8, 0.6
482114 pyrite 1.4, 1.3
482349 pyTite 11.4, 11.5

1. Sulphides were combusted at 900°C with Cu20 to extract 502

2. Isotopic analyses were performed with an MM60O2E mass spectrometer.

3. NBS 122 (0.5°/00 CDT) and NBS 123 (17.0%/co CDT) were used to
establish a calibration curve.

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 7your
information, a current price list is enclosed,

Yours sincerely,

Dr Sue Golding
Senior Research Officer
for Dr Stephen Dobos
Director, Isotope Geochemistry Laboratories

Enc
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| The Unlverslty of Ouoensl_(/_‘
DEPARTMENT OF GEOLOGY AND MINERALOGY

St. Lucia, Queensland, Australia, 4067.

Head of Department: Dr. G.R. Orme
SDG:YH
June 30 1989

Mr D.J. Noonan

Geologist

Aberfoyle Resources Limited
Exploration Division

PO Box 952

BURNIE TAS 7320

Dear Danny

Sulphur Isotope Analyses

GV GERER AL £
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Telephone: (07) 377 2375
International: 61 7 377 2375
Telex: UNNMQOLD A40315
Facsimile: (O7) 870 4993

{ Sample Minerals 63450/00 CDT
482350 pyrite 6.9
482014 barite 26.1
482112 barite 26.0
482118 barite 25.8

2

BaSO4 and V205 to extract SOZ'

4. CSIRO Ag
to estab%ish a calibration curve.

on your interpretation of these analyses.

Yours sincerely,

s Cué;:ﬁgé_;.;;-

Dr Sue Golding

Senior Research Officer

for Dr Stephen Dobos

Direcror, Isotope Geochemistry Laboratories
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Sulphides were combusted at 900°C with Cu,0 to extract 502.

2. Sulphates were thermally decomposed at 900°C in the presence of

3. Isotopic analyses were performed with an MM6O2E mass spectrometer.
§ (2) (0.2 °/oo CDT) and NBS 123 (17.2 °/oo CDT) were used

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

§” 'S at the earliest opportunity. I will be happy to comment critically



ATTACHMENT
Sample No. Co-ordinate Depth Location Sample  Sample Description
482014 2335E 4000N Surface Specimen Creek Barite  Subcroppilng pods of Barite
grid with wh. vein quartz in
Dacitic lapilli
volcaniclaatics.
482112 2270E 3610N Surface Specimen Creek Barite  Subcropping pode of Barite
grid within gn Andesite lava.
1675E 4075N Surface Specimen Creek Barite  Subcropping pods of Barite

482118

grid

within a dominantly mudstone
sequence.
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ATTACHMERT

Sample No:

Co-ordinate Depth

Location Sample

Sample Description

482036

482114

. 482349

482350

1160E 2400H surface

1155 2400K Surface

379451 5331726 -100m

378894 5331782  ~100m

Specimen Creek Pyrite
grid

Specimen Creek Pyrite
grid

King River Power Tumnel

King River Power Tunnel

Subcropplng extensively
altered felsic lava.
Extensive sericite car-
bonate alteration with
lesser disseminated
pirite.

Subcropping extensively
altered felsic lava.
Extensive sericite car-
bonate alteration with
lesser disseminated
pyrite.

Rhyolltic lava muith
disseminated pyrite and
sericlte-carbonate
overprint.

Rhyolitic lava with
abundant pyrite and mild
sericite-carbonate
overprint,

-
.~
>
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482032

482114

482123

482126

482129

482130

482131

482132

482134

482302

482318

482324

482327

482336

482340

482347

482349

482350

482351

482352

CO—ORDINATES
EAST NORTH
379470 5336553
378600 5335945
379904 5332040
380680 5331848
380570 5332369
278575 5335767
379462 5334493
378495 5335985
378797 5336885
379687 5331623
379544 5331718
379364 5331735
379276 5331745
379012 5331777
378894 5331791
379623 5331705
379451 5331726
378894 5331782
379693 5331697
379032 5331773
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SAMPLE: 482135 4010 N 2474 E

SUMMARY: This sample is an holocrystalllne aphyric meta-dacite or acid
andesite probably from a shallow intrusive dome or dyke. It has been

fractured and strongly chloritized.

THIN SECTION DESCRIPTION:

This sample is an almost aphyric andesitic to dacitic rock composed dominantly of an
intergrowth of albitized plagiociase 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 0.2-0.4mm 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 chlorits,
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
saricite 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 chiorite-quartz fillings along randomly orientated fractures.
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SAMPLE NUMBER: 482340 1o /1 38

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.

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 meilt inclusions. Angualr
broken crystals are absent. Feldspar phenocrysts are smaller than the
gquartz 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 magnetite/iimenite intergrowths. Small euhedral zircon

crystals are quite common in this section.

The recrystallized fOrmérIy 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
paichy fashion across the slide. Calcite is clearly replacing
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quartz-aibite 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 ly a tiny fraction of one modai% 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 opague or
silicate phase, but are within the groundmass. In similar fashion, a smalil
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.

| think that this rhyolitic lava is similar to some of those |
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 1o 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 aiso 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 & 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 suiphide
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: 4§ 2352

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

HAND SPECIMEN:
This is a massive grey fine-grained lithic crystai 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 chioritized biotite and sericitized feldspar
phenocrysts in a foliated very fine-grained quartz-sericite-aibite
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
microphenaocrysts are scattered sparsely through the rock.

Calcite veins 1 to 2mm wide transect the rock, and are composed
of polygonal calcite grains around 0.1mm 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.
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SAMPLE NUMBER: 482324

SUMMARY:

This rock is a brittle-fractured quartz+feldspar+FeTi
oxide-phyric rhyolitic lava originally probably identical to the
previcusly 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 aitered 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 originaily to the two previously
described samples. Subegual 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 chiorite intergrowths, with the cleavage preserved.

This sample has been fairly extensively brittle-fractured, with
narrow fractures defining irregular anguiar 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.
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SAMPLE NUMBER: 482318

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,

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.

THIN SECTION DESCRIPTION:

This sample is a quartz+aibite+altered biotite+alitered FeTi oxide
-phyric rhyolitic lava that had originally a glassy groundmass. Itis
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 modai% 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 notabie
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 veinlet
about 0.1mm wide that traverses this sample. No other sulphide phase
was noted intergrown with the pyrite.
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SAMPLE NUMBER: 482350 467144

SUMMARY:

This rock is a porphyritic rhyolite originally simiiar to
the samples described above, but it contains discontinuous
bands of pyrite cubes up to Smm 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 feisic 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+bictite+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 aiso occurs as
well-formed pressure fringes on pyrite cubes. The groundmass is
variably recrystallized and quite strongly sericitized, and chiorite is
rare.

In reflected light, the pyrite is seen t0 be free of other sulphide
inclusions, but contains slight marginal alteration to an Fe-oxide or
hyroxide phase.
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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
modai% of devitrified, well-formed glass shards, now composed of a
very fine-grained mosaic of quartz. A similar modal abundance of small
anguiar 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.
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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 veinlets and shows fairly widespread
carbonate alteration of both the groundmass and the quartz
veinlets.

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 chiorite
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 passibiiity, 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 {o have been a quartz+feldspar
+biotite+FeTi oxide-phyric rhyolitic lava with a fine grained uniform
groundmass composed of a quartz-aibite 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 modai%
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 guartz veining. No other sulphides were noted in
this sample.



SAMPLE NUMBER: 482347

487148

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 scmetimes 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 modzai%
of the sample, including all the matrix/groundmass 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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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 rhyalitic lava very similar to 482318 and 324.

THIN SECTION DESCRIPTION:

This sample is aimost 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 guartz+feldspar+biotite+FeTi oxide phenocryst-bearing
rhyolitic magma that contained relatively large and common (av. 10-15
per thin section) weil-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. Aithough these lavas are apparently considered to be Central
Volcanic Complex in affinities, | 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 Volcanic Complex, but where | 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 recrystailization of felsic
groundmass glass. This phase may have involved introduction of the
pyrite which is quite abundant in these samples relatively to typical’
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Mount Read feisic 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 NaZl20 {K20+Mg0/K20+MgO+Ca0+Na20) Sample Type
482555 2.60 2.60 0.0025 0.0168 92.630 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
4821213 28543 18872 rock chip
482579 0.0035 0.0337 costean
482580 0.0105 0.0371 cosatean
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 06.62 2.6 73.779 rock chip
402135 5.22 4.95 1.07 1.685 77.693 rock chip
482080 1.81 6.16 4.53 4.28 47.560 rock chip
482074 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

A



TABLE 3 : Wholerock XRF analyses of malic lavas lrom the Weslern Yolcanic Sequence S of ihe lHenly Fauli _

SAMPLE 2627 vao8 e omagl 7102l cii” 296 co)  cs8| @s
sioz 495|518 szi| sz 526  s29 533 542 5505 568  56.9 57.2) 611
TiO2 0.32 0.41 057 0.42 oal 0.50] 0 .60 Q.38 0.57 0.47 0.55 0.47 0.52
AI203 a.g 12.5 17.5 119 18.1 19.1 16.5 12.0 18.2 13,7 17.5 15.9 15.0
FeQ' tos0] ipnoo 1250 044 983 92 1010 9.0 850 88 7.78] 7.95 723
MO oz0l o8l 015|018 01| _oesl eosl " 0.4 " o0nel o017 __o1el 014 ozs
MO 1640 _11.40 66| _1070] _ a18| aerl o7l s sod _s8 504 626l  ass
[o%) “y1o0] 948l 453 1030 _738|__eas) 292 920 sigl ess| sl 573 449
Na2O vasl T2 wzol  zaslamsl 232" 2sel T 292l aael azal  asel sl 470
K20 o7 vee| 183 zo8|  “1as ais|__anel 221|239 “an|__ 168|281 _ 26
P205 o017l o080l oas|  o1s| 10| “e2el 03V Tozel” o35l w20 a24 " o2l 020
1o s-zaI a0 341|243 _as)| 282 aadd 287 "aoel 259 azel 37 T2
Hi 303 130 70 132 34 73 125 115 39 42 57 19
C 19l 580 gs| 60 a7 78| 295 640 14 as| 182 20
v 221 240 294 255 305 264 284 240 300 217 227 256
Sc 49 39 a3 a6 3 47 12 26 19 21 20
7 55‘ 105|168 gol 254|103 76| 130 il ragl ey
) 1 4 8.3 a3 o6 .45 _ 1.5 & 9 <5 ]
Y 3yl a2 22| 23| 35 22 17 25 20 24 23
S 182 429 372f _ 2s2] _to25)  4tof 185 516 372 636 696
b 155 41 4 44 3 92 45 45 a5 34| ___ &2
8a 382l 1300l 1052|1869 1352 {404 25398 1750] 1740 Bz2s| _ 1650] 1500
T 36.2] 23.4 203 317 191 29.1 J0.0 26 3 28.94 20.6) 21.2
ZilyY 1.6 3.3 7.6 a.5 7.3 3.8 4.5 52 5.7 57 6.4
2i/Nb 13.3 26.3) 18.1 18.6 25.9 229 50.7 21.7 12.7 245
¥/Hb 8.5 8.0 24 5.3 38 6.0 113 4.2 22 2.8
ViSc 4.5 6.2 8.9 8.5 8.8 6.0 5.7 11.5 11.4 10.8 12.8
2S¢ 1.1 2.7 5.1 7.1 3.4 1.8 5.0 6.0 6.5 7.4
Tty 8.7 10.2 11.6 99 15.9 11.4 12.7 9.5 11.4 15.2 12 4 12.2
ia 112.5 51.2 841 54.9) _. 633 40.2 60}

Ce 209 96.1 153 999 W7y 8.7 124

Py 26.2 1.3 . Y T 1290 241 i3y

N 103.4 426 __ 1oz 438 7.8l _ 335 50

S 18.8 T 29| 788 o.18l___sail 817

B 4.49 1.05] A e 169 __ 137 2.8

al 13.2 6.23 __ 86y 609 _|__sod a5 __ 579

Dy 7.51 1,01 EC ERT 441 __3sy 433

Et 367 2.30 3.4 2.15 2.75 2.8 2.67

b 2.87 1.92 2.G5 1.78 2.14 2 zﬁ 2.16
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