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1. SUMMARY

Areas of exploration activity on the Lake Mackintosh licence
the period February 1989 to April 1990 are shown on plates MAC
289 A, Band C. Major results are:

i} Compilation of geological mapping, soil geochemical
and diamond drill hole core grind data has lead to
the definition of a regionally exteni~ve dacitic unit
between hangingwall basalt or andesite and footwall
andesite. Mineralisation at Que River and Hellyer is
considered to occur at the top of the footwall andesite
under-lying dacite in the case of Que River and Basalt
at Hellyer. Much previous drilling is considered not to
have tested this position, which now represents a
high priority target. Further petrological and
geochemical work is required to confirm the new
interpretation.

ii) 'c' horizon soil geochemical coverage of the QHV has
been completed (2059 samples analysed) for both
lithogeochemical (Cr, Ti and zr) and pathfinder
(Ag, As, Ba) elements. This data has been used
to update the geological interpretation and
has defined areas of anomalous Ba, As and Ag
geochemistry not previously recognised, most
notably at the contact of andesite and lower basalt.

iii) The core grind geochemical data base for the QHV has
been completed. Re- interpretation of drill sections
is still in progress but rhyodacitic to dacitic
lithologies appear to be more widespread than
previously recognised. This study has confirmed that
the current geochemical classification is valid
although both primary variations and alteration
effects indicate a combined petrological-geochemical
approach is warranted.

iv} UTEM coverage of the QHV was completed by surveys
over the II Zone and Mount Charter dolerite
prospects. No anomalies attributable to massive
sulphide mineralisation were detected.

v} Mapping, rock chip geochemistry and UTEM surveys
have considerably down-graded prospectivity of the
Medway and Cradle Mountain Link Road prospects in
Southwell SUb-Group lithologies. Mapping to follow
-up encouraging stream sediment results in the
Southwell Valley area is in progress.

Mi'«.- 1A-
vi) Diamond Drilling (488m) and costeaning at the Black

Harry Road prospect, indicate that disseminated
mineralisation is probably related to dacitic
intrusives in the lower part of the Animal Creek
Greywacke. The Central Volcanic Complex, if present,
would be at considerable depth (>500m) in this area.
No further work is warranted.

1
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MI\L 21
At Mount Charter, diamond drilling (280m) and rock
chip geochemistry have further defined the low grade
precious metal zone. To the northwest the
hangingwall anomaly, defined by soil geochemistry,
has been exposed by costeaning and shown to be the
result of sericit~e-pyrite alteration of andesite.
It is recommended that this anomaly be followed-up
prior to further investigation of the main stringer
zone at Mount Charter.

stream sediment sampling, soil geochemistry and
mapping have down-graded the North Henty Fault
and Barite Creek gold anomalies. No further work
is recommended in these areas.

Mapping and soil geochemistry over the South
Mackintosh area indicate that dacitic lithologies
are more widespread than previously recognised and
may overly an untested potential ore-horizon.
stratigraphic drilling is recommended. The QHV are
not closed off to the south around 2000N, 6000E
and further mapping is required in this area.

At southwest Mount Charter diamond drilling (530m) f'J\/'<:C-2~
failed to intersect the target Que-Hellyer host
horizon but DHEM is considered to have effectively
tested the immediate vicinity of this hole.
Further potential exists at depth below DDH MC-9
and MC-l0, to the north, but the design of sUbsequent
drilling should include geological input from a
planned deep drill hole at Mount Charter.

Under the terms of the Hellyer Mine Agreement
Ratification Act 1987 a total of approximately
40.2 sq. km., in six blocks, on the northern and
eastern edges of EL 106/87 were relinquished
on 5 February, 1990. These areas are underlain
by either Tertiary basalt and/or mid-late palaeozoic
sediments and are considered unprospective for
Cambrian VMS deposits.
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The result of regional programmes covering both EL 106/87 and
CML 103M/87, normally reported separately, have been included
in this report for the scake of clarity and brevity.

This report summarises exploration completed on the Lake
Mackintosh licence, EL 106/87, for the period February 1989 to
April 1990.

reduction,
The six

the terms of this Act the first phase of EL
sq. km. was completed on 5 February, 1989.
relinquished are shown on Figure 2.

Under
to 95
areas

The Lake Mackintosh licence (EL 106/87) was granted to
Aberfoyle Resources Limited on 5 February, 1988 as a result of
the Hellyer Mine Agreement Ratification Act 1987. The licence
comprises 135 square km. previously covered by EL's 2/70
(Mackintosh) and 15/73 (Hatfield) and encloses the 20.2km2 of
CML's 68M/84 and 103M/87 (around the Que River and Hellyer
mines and facilities) (Figure 1).
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3. REGIONAL PROJECT

3.1 Introduction

Exploration to date has resulted in virtually complete
coverage of the QHV by soil geochemistry, UTEM and mapping
with the resultant conclusion that all near surface targets
have been tested and future targets will be deep «200m) blind
systems.

To aid in defining deep targets it was planned to complete the
surface data base by mapping, soil geochemistry and UTEM and
to further utilize existing drill hole data by completion of
the core grind lithogeochemical data base and initiating
investigations into geochemical vectors for blind mineralised
systems.

3.2 Geology

3.2.1 Infill Mapping

Barite Creek

In conjunction with the Max-Min survey (section 3.4.2) the
Barite Creek infill grid was mapped at 1:2500 scale. Results
are presented on plate MAC89 EE (see plate MACl14 for legend).
The geology of the eastern part of the grid is dominated by
Quaternary glacial deposits varying from rounded pebble-cobble
clasts of quartzite (both Precambrian and Siluro-Devonian) and
volcanics in a grey-brown clay rich matrix to finely laminated
(varved) shale and mudstone.

Basalt float around 4800N, 6800E has been mapped previously
(McNeill 1989 b) but despite a close examination of this area
no outcrop was located and most basalt float is mixed with
glacially derived material. ?fluioglacial deposits up to 2m
thick occur on the west bank of the creek here.

Float of basalt, identical in appearance to the lower basalt,
is common around 5300N, 6500E in the immediate vicinity of a
major creek. It is not clear whether this material is derived
from down-slope dispersion or is in-situ. Soil sampling is
proposed in an attempt to resolve this problem. The only
outcrop of volcanic on this grid, a siliceous rhyodacitic­
dacitic lava occurs at 5100N, 6520E and is typical of
lithologies east of the Henty Fault Zone.

3.2.2 Regional Geology

Mapping completed during the reporting period has been
incorporated into an updated 1:10000 geological
interpretation, plates MAC161 A, Band C. Detailed geology is
discussed in relevant sections but major features are:

i) A large doubly plunging syncline southeast of
Mount Charter defined by dacitic to rhyodacitic
lava with hangingwall andesite in its core.
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ii) The Henty Fault Zone does not appear to crop
out north of the Sharks Fin track.

iii) Boundaries in the Amoeba zone - Old Mill site
Syncline have been refined by interpretation
of the new soil geochemical data (section 3.3.1).

This updated interpretation has been combined with drilling
information to produce a series of 1:10000 regional
interpretive cross sections, plates MAC269 A-D. Major
features of these sections are:

i) The presence of hangingwall andesite, between
basalt and dacite, north of the Que fault.

ii) A continuous dacite horizon from the Mount
Charter area north to the tailings dam area.

iii) Presence of 'domes' of hangingwall basalt
in a dominantly andesitic sequence south of the
Que fault.

iv) The lower basalt shows major thickness changes
superimposed on a general westward thinning.

The cross sections have been used, in conjunction with
drilling information, to compile 1:10000 level plans at 500m
(± 50m) and 250m (± 50m) R.L. (plates MAC284 and 285 B and C).
These plans emphasise that the QHV are interpreted to be
reaAtively thin (generally <700m thick) and thus the volume of
volcanics not tested by UTEM, i.e. >200m below surface for a
Que River size target, is not large.

compilation of this data has led to the proposal of a new
model for mineralisation in the QHV. It is now considered
that the Que River and Hellyer ore bodies occur at one
horizon, the Que-Hellyer Host Horizon, at the top of the
footwall andesite. This position underlyies dacite at Que
River and basalt at Hellyer.

Further work, planned and in progress, will include
petrological and geochemical studies to confirm the validity
of the Que-Hellyer Host Horizon model, and locate its position
south of the Que Fault, updating of cross sections and level
plans by incorporating recent mapping, showing degree of
reliability of interpretation, and production of level plans
for the Om R.L. and -250m R.L. levels. This will lead to
definition and prioritization of prospects for
stratigraphic/target drilling.
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3.2.3 Mackintosh Lineament study

This initial study completed by Ian Freytag, had two main
aims:

i) To define fractures, faults, linears and lineaments which
might contribute to a better understanding of structure,
geology and mineralisation/ore controls on the Mackintosh
licence.

ii) To test a regional lineament- massive sulphide
relationship, interpreted from 1:500,000 data sets (Freytag
pers. comm., 1989), by focussing on the Que-Hellyer-Charter
mineralised trend.

To this end Lands Department 1:10,000 colour airphotos (1986
series) were used to identify linears, which were then plotted
onto 1:10,000 interpretative geology sheets (plates MAC 283 B
and C). These linears were eye-balled and not corrected for
distortion, sometimes leading to a "refraction" effect from
photo to photo. Apparent variations in the strength of
linears may be the result of light angle effects while
extensive clearing and earthworks associated with the Que and
Hellyer mines may have masked important structures. Linears
have been graded as strong or clear to subtle.
A rapid appraisal of image processed Cu, Pb and Zn 'c' horizon
soil geochemistry (plate MAC 168, held in Burnie) provided
arbitrary highs (anomalies) which have been plotted along with
linear breaks in this data. These are not well understood and
are currently being investigated, as are broad geochemical
patterns related to lithological variations.

There appears to be a strong set of WNW to NW striking linears
that cut the Que-Hellyer-Charter mineralised trend more or
less orthogonally. L1 (see plate MAC 283) is probably an
expression of this trend which further north becomes a
topographic and then geologic lineament. There is a good
indication that the WNW-NW linears form corridors (labelled C1
to C7) associated with known centres of
mineralisation/alteration. These may be important structural
indicators for VMS concentrations. Some linears clearly
control extent of certain rock types and, in some cases
geochemical patterns (e.g. L2, L6). L6 is a strong feature
striking into the Que deposit from the SSE, and appears to
affect the geology north of the mine. L7 and L8 are similar
features near Mount Charter.

Three major areas of interest have been highlighted:

A1 (Mount Charter): Review all data (geological and
geophysical) in terms of possible large structures in
this area.
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A2 (Nth Mount Charter): There appears to be good
structural and lithological indicators in this area
but poor geochemistry. Geophysical data should be
reviewed to ascertain if the EM configuration
used has eliminated the possibility of a NW plunge to
mineralisation.

A3 (East of 1 1 Zone): This is considered to be a high
priority target on structural grounds, with weak
geochemical encouragement (at the andesite-lower basalt
transition?). The effectiveness of deep search EM in
this area should be assessed.

In addition it is recommended that this study should be
expanded to include geophysical (Magnetics and EM) and further
soil geochemical (image processed Ba, As, Ag, Cr and Ti/Zr)
data to confirm these initial conclusions.

3.3 Geochemistry

3.3.1 Soils

The usefulness of Cr, Ti and Zr analyses of soil samples, to
aid in geological interpretation of areas of poor outcrop, has
been demonstrated, in the Mackintosh district, by sampling
programmes described in McNeill (1989b and c). As only
partial coverage of the QHV for these, and the pathfinder
elements (i.e. Ag, As, Ba), was available, a programme to
complete coverage was initiated.

To this end a total of 67.7 line km of grid was cut and re­
cleared, on both EL 106/87 and CML 103M/87, and 2011 'C'
horizon samples were collected by hand auger, from depths up
to 1m, at 25m sample spacing. A total of 48 samples from
lines 5800N and 5600N, which had been collected in previous
programmes and for which sufficient pUlp remained, were also
re-assayed.

Results are included as Appendix 1 while sample locations are
included in Appendix 1 and on plate MAC294.

Data has been merged with the existing Mackintosh soil data
base and transferred from the HPI000 to the Arniga 2000 in
Burnie. Image processing at 1:10000 scale is in progress and
will be reported at a later date.

Major features apparent in the data are:

i) An apparent continuation of the Mount Charter
- hangingwall anomaly trend (section 7.3)
north west to near DDH MC-ll, parallel to a
recently interpreted fault. Pb and Zn anomalies
appear to be displaced further north than As and
Ag anomalies.



3.3.3 Alteration Geochemistry

These comments result from an initial examination of
the data and. further interpretation based on the results

of the image processing is required.

Research at Hellyer, by Dr. Bruce Gemmell (Gemmell, 1989) has
indicated the usefulness of major element variation to define
proximity to ore position within a VMS alteration system.
This has prompted a review of geochemical vectors for blind
mineralisation (Appendix 7) that indicates a COmbination of
major element (K 20, MgO, CaO, Na20 and S) and isotopic (oxygen
and sulphur) geochemistry may be applicable.

488016
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Costean i:' .' ,

A low in Cr and Cu values, indicating non­
basaltic lithologies, in the Old Mill site
Syncline, around 6300N, 4000E, that requires
follow-up geological mapping and may be related
to a major E-W trending discontinuity in CU data.

There appears to be a well defined zone of Ba
dispersion downslope and to the east of Mount
Charter.

The andesite-lower basalt contact, north of the
Barite Creek track, is defined by a weak Zn and
moderate to spotty high Ba, As and Pb anomalies.

Moderate Ba and As anomalies are centred on
3500N, 5400E over andesite and dacite in the
South Mackintosh Syncline and moderate As
anomalies around 1800-2000N, 5500-6000E.

ii)

iii)

v)

iv)

\ '

3.3.2
~ , ,

A total ~f 19, 5m, channel samples were collected from the
6400N, 3~75E and 6500N, 3425E costeans at the N.W. Mount
Charter prospect, to check the geological interpretation prior
to planned rehabilitation of these costeans. Results and
sample locations are included in Appendix 2. Base metal
values are generally low with spotty highs, most notably 1100
ppm Pb in QRS. As anomalies to 200 ppm, occur in basalt in
the 6500N; and QRS in the 6400N costean. In both trenches Ba
is high adjacent to the QRS - basalt contact (1950 ppm max.)
and drops off in the volcanics (to 350-900 ppm). High Cr
values confirm the volcanics to be basalt in the 6400N
costean, but are variable (from 100-500 ppm) in the 6500N
costean, suggesting andesitic to basaltic lithologies.
However, high Ti/Zr values, up to 39, confirm the volcanics
are basalts.
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As an initial test a suite of seven samples were collected
from DDH HAT-3 (Sise, 1983) and analysed for alteration index
elements. Results indicate that alteration commences at
between 48 and 78m and persists to the end of the hole,
whereas initial logging suggested the hole had passed out of
the alteration, with values of the alteration index from 32.8
in unaltered, to 91 in altered lithologies. The high
alteration index at 28.5m (93.6) is most probably the result
of near-surface leaching and highlights the sensitivity of
this technique.

It is planned to apply these vectors to specific horizons,
e.g. the top of the footwall andesite, from drill holes on
both the EL and ML in an attempt to locate blind mineralised
systems.

3.4 Geophysics

3.4.1 Mount Charter Dolerite

A review of ground EM coverage of the Mackintosh district
indicated that the area between 4600N and 5400N and 3200E to
the Murchison Highway had not been surveyed and that the
interpreted Hellyer ore position may occur within the range of
effective UTEM.

A one loop survey generated 3.1 line km of 50m spaced Hz
component data. Results and interpretation are included as
Appendix 3. No conductors attributable to sulphide
mineralisation were detected.

3.4.2 Barite Creek

Two airborne EM anomalies, 27 and 28/75, located by the 1975
McPhar H400 survey had not previously been followed-up,
however their location close to the basalt occurence east of
the Henty Fault Zone provided encouragement for further work
using Max-Min EM. A total of 5.1 line km of 25m spaced data
was collected. Results and interpretation are included in
Appendix 4. The airborne-EM anomalies show poor correlation
with Max-Min anomalies, possibly due to plotting errors, but
both are attributed to glacial overburden.

3.5 Diamond Drilling

3.5.1 Core Grind Geochemistry

Introduction

Previous work, summarised in McNeill (1989b), has demonstrated
the usefulness of lithological discriminator elements (i.e.
Cr, Ti and Zr) when applied to core-grind data and, although a
large database exists many early drill holes were not analysed
for these elements.
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A project to complete this database, for both lithological and
alteration pathfinders (i.e. Ba, As and Ag), was completed and
the results used as an aid to reassessing the geology of the
Mackintosh district.

Results

A total of 522 samples, including standards, were analysed
from diamond drill holes on both the EL and ML (see Appendix 5
for results). In the majority of cases, existing samples were
re-assayed although re-grinding of short intervals or entire
holes was necessary where samples were lost or insufficient
sample remained. In some cases it proved feasible to bulk
samples over two or more intervals to avoid re-grinding (see
Appendix 5 for a list of these samples). Results were then
entered onto the database and the rock-type, as defined on Cr
vs Ti/Zr plot (Fig. 3), was compared with logged rock-type and
discrepancies noted. Many of these discrepancies have been
resolved by re-description of thin-sections (Appendix 6)
and/or re-examination of core.

The results of this study, for each drill hole investigated,
are summarised below. Note that for ease of comparison with
other datasets Ti/Zr values are quoted and not Zr/Ti as
previously used.

HAT-1 (Young, 1977)

This hole had not previously been core-ground. Grinding
intervals and results are included in Appendix 5. This hole
was originally logged as Que River Shale overlying andesitic­
dacitic volcanics, however re-logging by Hespe (1985b)
suggests a sequence from shale to basalt, potential host
lithology and footwall sericite-pyrite altered andesitic
lavas. The presence of hangingwall basalt is confirmed by
high Cr values, although Ti/zr values of approximately 14
appear to be rather low. The footwall "andesites" have low Cr
«20 ppm) and Ti/Zr ratios (15) on the border between andesite
and dacite. Further petrology is required to resolve this
discrepancy.

HAT-2/2A (Young, 1977)

This hole was initially ground and analysed for cu, Pb and Zn.
These grinds (sample nos. 205863-205965) were re-assayed for
Ba, As, Ag, AU, Cr, Ti and Zr. The interval 132.8-140m was
logged as andesite and has geochemistry consistent with this
identification, however from 140-217m Cr values are low and
Ti/Zr values fall at the upper limit for dacite, suggesting
these lithologies are more dacitic in character. Petrological
work is required to resolve this problem.
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HAT-3 (Sise, 1983)

Core grinds, initially analysed for Cu, Pb, Zn were re-assayed
for all elements (Cu, Pb, Zn, Ba, As, Ag, AU, Cr, Ti, and Zr).
The section was initially logged as interbedded variably
altered dacite and andesite, however the geochemical results
indicate the section is dominantly dacite, with minor andesite
from 125-140m. This conclusion is supported by petrology
(Sise, 1983). Ag, As, Au and Ba values also confirm that the
hole terminated in alteration (see section 3.3.3).

HAT-4 (Hespe, 1986)

No re-assaying required. The interval 478.2-496.2m logged as
silica-albite altered andesitic breccia has dacitic­
rhyodacitic chemical characteristics (Cr <5ppm, Ti/Zr <10).
Petrologically a sample from this interval was described as an
"andesitic breccia". Re-examination of this thin-section is
warranted to resolve this discrepancy.

HAT-6 (McNeill, 1989b)

No re-grinding or assays required. Basalt, logged from 118­
190m, has lower Cr values «100ppm) than would be expected.
Petrology from this interval (CMS 86/9/13 McNeill, 1989b and
Appendix 6) indicate that the lithology is basaltic and that
low Cr values may be due to patchily developed intense quartz­
epidote alteration (described in drill log as an rhyolitic
dyke at 119.8m). From 280.8m to E.O.H. (262.5m) lithologies
logged as andesitic lava have low Cr and Ti/Zr values (-5ppm
and -0.5 respectively) more characteristic of dacitic­
rhyodacitic lava's.

This has been confirmed by petrology (samples 383633 and 634)
which classifies the lithologies as silicified perlitic
dacitic obsidian.

HAT-7 (McNeill, 1989b)

No re-assays required. Identification based on lithological
discriminator elements is in good agreement with logged rock­
types except for the interval 13.0-19.0m where Cr (30ppm) and
Ti/Zr (10) are low and more characteristic of dacite than the
logged andesite. This is supported by thin-section
description which indicates leuco-andesitic (i.e. dacitic)
composition.

MC-6 (Hespe, 1985a)

Several intervals were re-ground due to insufficient remaining
sample and these, and existing samples were analysed for Ti
and Zr. This hole was originally logged as dominantly
andesite with minor dacitic intervals, however generally low
Cr and Ti/Zr values indicate dacite below 22.2m. This has
been confirmed by re-examination of thin sections no. 315722,
727 and 430850 (Rand, 1988) which were initially described as
felsic intermediate or leuco andesitic lava but, are now
considered to be dacite (Appendix 6).
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The cause of spotty high Cr values (max. 940 ppm) in dacite
below 204m is not understood.

MC-8 (Hespe, 1985a)

Samples from this hole were re-assayed for Ti and Zr. The
interval 30-90m has low Cr and Ti/Zr (approximately 14)
suggesting a dacitic composition, however CMS petrological
descriptions suggest one sample, from this interval, is
andesitic while another (315721 at 83.3m) was described as a
dacite. Further petrology is required to resolve this
discrepancy. The intervals 40-130m and 220 to 235.3m (E.O.H.)
again have dacitic chemistry and this is confirmed by
petrological descriptions ("leuco-andesites", now considered
to be dacite). The dacites in the interval 180-200m have high
Cr (to 120 ppm). As with MC-6, the reason for this is
unclear.

MC-9 (Hespe, 1985a)

The complete length of this hole, except the interval 159.6­
160m, was re-ground and samples assayed for all elements (i.e.
Cu, Pb, Zn, Ba, As, Ag, Au, Cr, Ti and Zr) as the original
grinds appear to have been lost.
Lithological discriminator elements confirm the logged rock
types to 160m but lithologies lower in the hole, initially
logged as andesite, have Cr (10-40 ppm) and Ti/zr ratios
(approximately 8) indicative of dacite from 160-200m and lower
Ti/Zr values (approximately 5) suggesting rhyodacite from 200- .
248m. Thin sections from both these units (315737 and 739)
have been described as weakly sheared chloritically altered
dacite (Appendix 6). Basalt from the interval 70-80m has a
high Ti/Zr (43) approaching that of the core lava described by
Jack (1989) from directly above Hellyer. Lithologies with
this geochemistry are normally found at the base of the
hangingwall basalt and the significance of this interval,
within the basalt, is not understood.

MC-10 (Hepse, 1985b)

As with MC-9 the complete length of this hole was re-ground,
but samples were analysed for Ti and Zr only. Logged
lithologies are consistent with geochemistry above 250.4m.
However from 250.4-264.4m (E.O.H.), Ti/Zr values are low
(approximately 9) suggesting dacitic affinities but with
unusually high Cr values (270 and 440 ppm respectively). Thin
sections have been described as leuco-andesites and
sericitised traChyte, generally confirming the geochemical
interpretation. The interval 246.2-250.4m considered by Hespe
(1985b) to be vOlcaniclastic and equivalent to the potential
ore position in MC-9, has been described in thin section as
dominantly lava breccia.
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MC-11 (Hespe, 1985b)

Existing samples from this hole, and a re-grind of the
interval 116-126m were assayed for Ti and Zr. The interval
6.0-162.0m is dominated by brecciated to massive andesitic
lava with apparent dacite clasts which may correlate with
similar lithologies mapped at surface (section 6.2) with low
Cr values and TijZr ration of 12-20. From 162m to 250.0m
(E.O.H.) lithologies have low Cr «10 ppm) and TijZr ratios of
approximately 10, suggesting dacitic affinities. This is
confirmed by re-description of samples 315770 and 771, which
are classified as patchily chlorite altered dacites. Included
in the lower interval is a 1.5m wide (239.1-240.6m) vesicular­
basaltic lava or intrusive with high Cr (1400 ppm) and TijZr
(44) that is approaching the Hellyer core lava ratio described
by Jack (1989). It is possible that this unit is a more
primitive feeder to the Hellyer basalt.

MC-12 (Hespe, 1985b)

Existing samples and a re-grind of the interval 340.2-343m,
were analysed for Ti and Zr. From the base of the QRS to
325m, Ti/Zr values of 14-18 and low Cr (>5 ppm) suggest these
lavas, logged as andesite, are on the border between andesitic
and dacitic chemistry. Further petrology from this interval
is required. From 325m to E.O.H. geochemical classification
is in agreement with logged rock type.

MC-13 (Hespe, 1985b)

The interval 283-288.4m was re-ground and analysed, with the
remaining original grinds, for Ti and Zr. There is a good
correlation between logged lithology and geochemical
classification in this hole.

MC-14 (McNeill, 1989a)

No further assays required. The interval 148.9-253.5m was
logged as andesite with Cr values from 35 to 60 ppm and TijZr
averaging 15. Petrographically these lithologies have both
?quartz and ferromagnesian phenocrysts. Further petrology is
required to resolve if these lithologies are dacitic or
andesitic. The interval 253-269m was logged as andesite,
however high Cr (420 ppm) and Ti/Zr (27) indicate basaltic
affinities. Basalts from 332.8-452.8m have low Cr (120 ppm
max.) and TijZr (16 average) suggesting andesitic affinities.
This is supported by re-examination of sample 383611 which has
andesitic-dacitic characteristics. From 452.8m to 529.7m
(E.O.H.) lithologies logged as interbedded andesite and basalt
have low Cr «70 ppm) and TijZr of 13 to 17, indicating
andesitic, possibly bordering on dacitic, affinities for the
whole interval.
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MC-15 (McNeill, 1989a)

No further assays required. The interval 10.4-57.7m has low
Cr «10 ppm) and Ti/Zr (10) values suggesting dacitic
affinities. A second dacitic unit, from 120.5-188.0m, is
defined by low Cr «30 ppm) and Ti/Zr (approximately 10) and
has previously been identified by D.O.M. geologists (McNeill
1989a). This dacite is underlain by a unit logged as basalt
(188.0-354.3m), but with low Cr «80 ppm), a sample (383648)
of which has been described as an andesite. The lower part of
this interval has Ti/Zr values of 38-40.

MC-17 (McNeill, 1989a)

Only the lower 141m of this hole was sampled and no further
assaying was required. The interval 285-309m has low Cr and
Ti/Zr (8.3) and has been described in thin section as a leuco­
andesite by CMS. It is now considered that this interval is a
rhyodacitic lava, rather than andesitic, overlying the ?lower
basalt.

MC-19 (McNeill, 1989a)

No further assays required. The interval 16-40.4m has low
Ti/Zr (approximately 6-7) and Cr «20 ppm) indicating dacitic
affinities rather than andesitic as logged. Probable dacites
were also intersected from 40.4-186.5m with Cr values
generally lower than 10 ppm and Ti/Zr averaging 13. The one
thin section from this interval that has been re-examined is a
polymict dacitic-andesitic lava breccia and thus not
diagnostic. Further petrology is required to confirm this
interval is dacitic.

MAC-20 (McNeill, 1989c)

Core grind samples from the base of the tertiary basalt, i.e.
51m, to E.O.H. were analysed for Cr, Ti and Zr. The
affinities of these volcaniclastics and sediments are variable
from rhyolite to andesitic while Cr values in micaceous
greywacke are high (up to 520 ppm). This may reduce the
usefulness of this indicator in characterising the Animal
Creek greywacke.

Summary and Recommendations

i) The core-grind geochemical database for the QHV has been
completed and data re-assessed to aid in re-interpretation of
drill sections.

ii) Although many discrepancies between logged lithologies
and corresponding geochemical classification have been
resolved, there are still problem areas that require further
petrological and/or geochemical work. This process is on­
going and when completed will lead to updating of existing
drill sections and lithological descriptions in the core-grind
database.
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iii) Rhyodacitic to dacitic volcanics appear to be more
widespread than previously interpreted. Many of these
intersections were originally logged as andesite and the mis­
match between geochemistry, where available, and logged rock­
type was ascribed to the effects of intense silica-albite
alteration. Petrographic descriptions also appear to have
classified many of these intervals "leuco-andesites" which
have since been re-described as true dacites. It should also
be noted however, that a continuum from true dacite to true
andesite may exist and this has, and will, complicate
classification.

(iv) Basalts with a geochemistry approaching that described
by Jack (1989) from the core lava above Hellyer, occur in: MC­
9; (70-80m) and MC-11 (239.1-240.6m). The genetic
significance of samples with similar chemistry from elsewhere
on the licence is currently being assessed as part of the
Hellyer Stringer Zone Project (Gemmell, 1989).

v) The current geochemical classification system (see
MCNeill, 1989c) appears to be valid although alteration
effects, e.g. low Cr in quartz-epidote-carbonate altered
basalt, and some probable primary variations, e.g. high Cr (to
940 ppm) in dacites in MC-6 and MC-8 make a combined
petrological-geochemical approach more useful.

3.6 Summary and Recommendations

i) Soil geochemical, UTEM and core grind geochemical
coverage of the QHV has been completed. up-
dating of geological mapping is on-going as problem
areas are located.

ii) An updated interpretation of the QHV, including
recent mapping and soil geochemisty, is presented
on plates MAC161 Band C. The presence of large
areas of dacite has important implications for
exploration.

iii) A total of 2059 'c' horizon soil samples were
analysed to complete lithogeochemical and path­
finders element coverage of the QHV. Inter­
pretation of these results is in progress.

iv) A UTEM survey at Mount Charter Dolerite and Max­
Min EM at Barite Creek failed to locate conductors
worthy of follow-up.

v) A review of core grind and petrological data
indicate that dacite lithologies are more wide­
spread than previously recognised. This has
important implications for the location of VMS
prospective horizons in the QHV, however further
petrological work is required to confirm these
interpretations.



4.2 Geology

4.2.1 Medway River

These three areas were followed up by mapping, UTEM, Max-Min
EM and rock chip sampling.

2) Southwell Valley: a -72# stream sediment
programme in conjunction with reconnaissance
1:2500 scale mapping has located two first order
As, Pb, Zn anomalies and a lower order Pb, Zn, As
anomaly associated with pyrite-silica altered
volcanics.
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Introduction

SOUTHWELL-LEVEN RIVER

3) Cradle Mountain Link Road: Barite veining on the
margins of a rhyolitic lava/intrusive appears
to be spatially related to intense fuchsite
alteration in adjacent volcaniclastic grits and
sandstones. This alteration style is similar to
that described above Hellyer by Jack (1989).

Mapping at 1:2500 scale was completed over the Medway UTEM
grid. Results are shown on plates MAC 89/14 and 15. Major
lithological types have been described by McNeill (1989c). No
major changes to the geological interpretation have resulted
from this mapping but boundaries with tertiary basalt cover
have been refined. It has also been recognised that some
outcrops of grey siliceous conglomerate, initially mapped as
Owen Conglomerate, are tertiary silcretes, especially around
l7000N, 7600E. Felsic lapilli volcaniclastic, with sericitic
eutaxitic and rhyolitic lava clasts, north of 16000N appear to
be more widespread than previously recognised. Float of
possible ore host lithologies i.e. un-mineralised grey
laminated shale and ash volcaniclastic has been located at
16200N, 7120 and 7350E and l6800N, 8090E. No further
alteration or mineralisation has been located but iron oxide
rich gossanous float, possibly after felsic lapilli
volcaniclastic was seen at 16000N, 7620E.

Exploration of the Southwell Sub-Group (including the Upper
rhyolitic sequence), a volcano-sedimentary sequence
conformably overlying the QHV, was initiated during the 1987­
1988 field season (McNeill, 1989c) and resulted in the
definition of three areas worthy of follow-up:

1) Medway River: reconnaissance mapping has located
a complex of rhyolitic lava/intrusive flanked by
felsic volcaniclastics and overlain by Owen
Conglomerate, with no intervening Tyndall Group,
suggesting it formed a topographic high in the
late Cambrian. This is a similar stratigraphic
setting to the Red Hills prospect, and thus may be
prospective for Rosebery style VMS.

4.1

4.
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4.3 Geochemistry

4.3.1 Cradle Mountain Link Road

Channel Samples:

5m channel samples were collected from 40m either side of the
rhyolite-volcaniclastic contact and analysed for CU, Pb, Zn,
Ba, As, Ag, Au, Cr, Ti, Zr, and CaO. Results are included in
Appendix 8. Base metal values are low throughout the section
(maximum 75 ppm Pb) while precious metal values are all below
detection limit as is As. Ba reaches a peak value of 42.4% on
the margin of the rhyolite and is high (up to 4200 ppm) in
volcaniclastics adjacent the contact but decrease with
increasing distance from this point. Cr is high in the
intensely fuchsite altered volcaniclastics (up to 1000 ppm)
but low immediately adjacent to the rhyolite contact (45 ppm).
CaO values are all low, <400 ppm, possibly a result of
weathering of the exposure.

4.4 Geophysics

4.4.1 Medway River

A four loop UTEM survey was completed over this area,
considered prospective for Rosebery style VMS deposits. 30.4
line km of 50m spaced H? component data was collected in both
in and out-of-Ioop conf1guration (as the orientation of the
target conductor was poorly constrained). Results and
interpretation are included in Appendix 9. No responses
attributable to massive sulphide mineralisation were detected.

4.4.2 Cradle Mountain Link Road

This prospect was covered by 2 lines of the North Hellyer UTEM
survey, over the northern portion of CML 103M/87 (Walker,
1989). Single component Hz data, at 50m station spacing, from
lines 13200N and 13000N is included in Appendix 10. No
responses attributable to VMS accumulations were recorded.

4.4.3 Southwell valley

Three lines of Max-Min EM data were collected on the southern
part of the Southwell Valley grid in a further attempt to
locate airborne EM anomaly 4/75. Results and interpretations
are included in Appendx 4. An ambiguous anomaly, lacking a
negative double phase anomaly, was recorded over the plotted
location of anomaly 4/75. A separate anomaly was identified
at the eastern end of line 10600N, but requires geological or
geochemical encouragment before UTEM can be recommended.
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4.5 Diamond Drilling

DDH HAC-22

Geophysics

MAC-22 , drilled last reporting period (McNeill, 1989c), was
cased with PVC to 404m and read with DHEM (EM-37). No off­
hole conductors were detected. Results of the survey are
included in Appendix 11.

4.6 Summary and Recommendations

i) Mapping at the Medway River prospect failed to locate
further alteration but float of un-mineralised fine
grained volcaniclastic, a potential ore host, were
located in two areas. A UTEM survey at this prospect
did not locate any responses attributable to VMS
mineralisation and as a result no further work can be
recommended.

ii) Mapping of the Southwell Valley project is currently
in progress and results will be reported at a later
date. A Max-Min survey has defined an enigmatic
response over AEM anomaly 4/75.

iii) Channel samples from the Cradle Mountain Link Road
fuchsite-barite alteration were anomalous in Cr and
Ba but lacked supporting As and CaO anomalies typical
of hangingwall style alteration. Two lines of UTEM
also failed to provide encouragement for relatively
shallow «300m) mineralisation. This prospect may
require further assessment but no further work is
warranted at present.



Exploration in this area has had two components during this
reporting period:

White to orange, fine to medium grained, mica-quartz sandstone
with coarse sand interbeds and weak cross bedding crop out
south of the Painter Road and is similar to the crotty
quartzite correlate described by McNeill (l989C).

Reconnaissance regional mapping was completed over an area of
approximately 50 sq. km. in the northwestern corner of EL
106/87 and the D.O.M. exempt area to the north. Results are
shown on plates MAC 193 A and G. Only five windows, exposing
mid-upper palaeozoic sediments, in Tertiary Basalt were
located while no Cambrian Volcanics were exposed.

Introduction

NORTH HATFIELD

Geology

Reconnaissance mapping (McNeill, 1989c) had located ," ," r'
outcrop of possible Central volcanic Complex lava,"vr (>'
flanked by mica sandstone (Animal Creek Greywacke /ZV{-(""/ffj
Correlate) in a window through Tertiary Basalt at the ,l'J;'].
eastern end of Black Harry Road. This area was
explored by costeaning, mapping and diamond drilling to
assess its potential for Rosebery style VMS deposits.

Regional reconnaissance mapping, north of the Hatfield
River, aimed at delimiting areas suitable for
relinquishment, i.e. where prospective volcanics are
covered by both mid-late palaeozoic sediments and
Tertiary Basalt.

5.1

In the Moory Mountain area (16400N, 1700E), outcrop comprises
common, white-red or purple medium to coarse grained, well­
bedded, bioturbated quartz-mica sandstone with rare lenses of
coarse conglomeratic units containing minor chert fragments.
Bedding is typically moderately to steeply northwest dipping.
An anticlinal fold closure in the Moory quarry plunges at 500

to 0000 magnetic. Tertiary silcrete flanks these sediments in
the valley east of Moory Mt. while the contact with Tertiary
Basalt is exposed in a railway cutting to the south. These
sandstones and conglomerates are considered to be correlates
of the upper-upper Owen Conglomerate (using the terminology of
Corbett, pers. corom. 1989) on lithological criteria.

In the Clipper Road-Hellyer River area a small outcrop of
orange to brown fine grained quartz-mica sandstone is
tentatively correlated with the Siluro-Devonian Eldon Group.
To the west of Painter Road, around 20,000N, 2,000E, Tertiary
silcrete (described as ?Moina sandstone by McNeill, 1989c)
flanks a large area of quartz-sandstone and massive quartz
pebble breccia. Brachiopod fossils from the north of this
area indicate a probable Silurian age (Appendix 12). No
structural data was obtained from this area.

5.2

ii)

i)

5.
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Mapping, at 1:2500 scale of the Black Harry Road access track
to DDH MAC-24 (see below) and costeans 1615E and 1645E is
shown on plate MAC89/3. outcrop on the access track is
dominated by massive dacitic lava, with minor disseminated
pyrite, that is overlain to the south by moderately south east
dipping interbedded mica sandstone and volcaniclastic
sandstone that are in turn unconformably overlain by Tertiary
basalt at approximately 12400N.

Costean 1615E has exposed the contact of dacite lava and mica
sandstone which has a variable strike and dip but is not
obviously faulted. In one exposure, clasts of pyritic dacite
are included in the base of a mica sandstone unit. This
relationship is suggestive of some mixing at the lava-sediment
interface. Mineralisation is restricted to disseminated
pyrite at the sandstone-dacite contact. It is likely that the
pyrite is related to emplacement of the dacite.

5.3 Geochemistry

Rock Chip

Both Black Harry Road costeans were channel sampled, at 2m
intervalS, and samples assayed for Cu, Pb, Zn, Ba, Ag, AU, As
and Ba. Results are presented in Appendix 13 and sample
locations on plate MAC89/3. Samples from massive lava in the
1645E costean yielded low base and precious metal values while
those from the 1615E costean also produced low values, with a
maximum of 565 ppm Cu and 0.8 ppm Ag from the dacitic lava.

Grab samples from the dacite/mica sandstone contact in the
1615E costean (see Appendix 14 and Plate MAC 89/3 for results
and locations) also have low base and precious metal values,
the exception being sample 515663 with 280 ppm Cu, 2 ppm Ag,
26 ppb Auan~ 140 ppm As.

-------~-'-

"Pb Isotope \

Sample 427184, a-pyritic dacite (525 ppm Pb, 1300 ppm Zn, 1.0
PPlll_AgJ , ... wassUbmitted to Sirotope for Pb isotope analysis.
Results and interpretation are included as Appendix 14. This
sample falls within the target field for Cambrian massive
sulphide mineralisation, supporting the concept that the
disseminated mineralisation is syn-volcanic and related to
emplacement of the dacite.

5.4 Diamond Drilling

5.4.1 DDH MAC-24

Geology

This hole (see plate MAC 89/3 for collar location) was drilled
by the D.O.M. as part of the MRV project, to confirm the
presence of interpreted Central Volcanic Complex volcanics
beneath mica sandstone near Black Harry Road. Logistical
support was provided by Aberfoyle Resources and as a result
access was granted to the core for logging and sampling.
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An implication of this correlation is that the Central
Volcanic Complex, if present, occurs at considerable depth in
this area (>500m).

A detailed log and petrographic descriptions are included as
Appendix 15 while a section of the hole is presented as plate
MAC 273 (see plate MAC 115 for legend). A summary log is as
follows:

Tertiary basalt and sediments.
Feldspar-phyric dacitic lava/intrusive
with minor volcaniclastic interbeds.
Interbedded shale, siltstone and sand­
stone with volcanic derived fragments and
minor volcaniclastic interbeds.
Dacitic lava.
Interbedded sandstone, shale and ash to
fine lapilli volcaniclastic fault
contact to:
Dacitic lava. Gradational contact to:
Dominantly ash volcaniclastic.
Dacite lava.
Dominantly ash volcaniclastic with minor
lapilli volcaniclastic, shale and dacite
lava.

o - 9.8m
9.8 - 120.7m

220.9 - 279.2m
279 2 - 302.2m
302.2. - 313.95m
313.95 - 488.8m

120.7 - 150.95m

150.95 - 163.45m
163.45 - 230.9m

The complete length of MAC-24 was core-ground and samples
analysed for Cu, Pb, Zn, Ba, As, Ag, AU, Cr, Ti and Zr.
Results are presented in Appendix 16 and on plate MAC 273a.

Base metal values are low throughput the section (maximum 300
ppm Zn and 100 ppm Pb) as are precious metals, which are
generally below detection limit with scattered values to 13
ppb. As (max. 47 ppm) and Ba (360 ppm) are also not
encouraging.

Alteration is of a generally low-grade regional type,
dominated by sericite-carbonate assemblages, with minor
haematite in the upper most dacite unit. Mineralisation is
restricted to trace minor disseminated and vein pyrite ±
sphalerite apparently concentrated in breccia zones within the
dacitic lava.

The sequence intersected in this hole may be broadly
correlated with the basal part of the Animal Creek Greywacke,
defined near Animal Creek by Komyshan (1986) and at the
southwest corner of EL 106/87 by Corbett and McNeill (1986).
In this area micaceous sandstone overlies a sequence of
dominantly ash volcaniclastic with minor sandstone (referred
to as tuffaceous lithicwacke by Komyshan [1986]). The major
difference between the MAC-24 section and areas to the south
is the presence of shallow dacitic intrusives/lavas and
prominent ovoid devitrification structures, not noted near
Animal Creek.
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Cr values in sandstone units are generally much lower than in
the Animal Creek Greywacke, probably due to the increased
volcaniclastic component. Low Ti/Zr ratios and Cr values
confirm that the lavas/intrusives are dacitic.

Geophysics

DDH MAC-24 was cased with PVC and read with DHEM (EM-37).
Results are included in Appendix 11. No conductors
attributable to massive sulphide mineralisation were detected.

5.5 Summary and Recommendations

i) Several windows in Tertiary basalt cover of mid-
late palaeozoic sedmients have been located. These
indicate that prospective volcanics, if present
are at considerable depth and thus, currently
impractical to explore. As a result much of the north
Hatfield area was relinquished (Fig. 2) in February
1990 as part of the first phase of EL reduction as
required by the Hellyer Mine Agreement Ratification
Act 1987.

ii) Geochemical results from the Black Harry Road
costeans were not encouraging and it would appear that
mineralisation is related to the margins of a shallow
dacitic intrusive. DDH MAC-24 intersected a sequence
correlatable with the lower volcaniclastic unit of the
Animal Creek Greywacke indicating that the target
Central Volcanic complex, if present, is at
considerable depth (>500m). In view of these results
no further work is warranted on this prospect.
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6.1 Introduction

Prior to 1988 the II Zone area southwest of Que River had not
been completely covered by UTEM. A survey in December 1988
(McNeill 1989c) to complete this coverage, located a response
that due to poor data quality required further follow-up. The
geology of this area also remains poorly understood, despite
recent mapping and soil sampling for lithological indicator
elements (McNeill 1989c), and in an attempt to resolve
outstanding problems, further mapping has been completed on
the western part of the grid and on the HEC transmission line
track.

6.2 Geology

Mapping at 1:2500 scale was completed on lines 5800N-6400N and
the HEC transmission line road, north of the Barite Creek
track. Results are shown on plate MAC 89 BB (see plate MAC
114 for legend) while analyses of rock chip samples are
included in Appendix 17.

outcrop along the transmission line is dominated by massive to
brecciated dacitic lava, some of which has previously been
described as epiclastic (Komyshan, 1986). These lavas are
unusual in that they leach to a pink-brown colour with common
Mn staining, more characteristic of basalt, but have relict
dacitic textures and chemistry (e.g. sample 517873). These
dacites abut andesitic-basaltic lithologies at about 6400N
4150E, on the transmission line track and form a corridor
approximately 100m wide, west of the tranmission line, and are
overlain by feldspar-phyric andesitic lavas and a sequence of
unusual lavas with a green andesitic matrix supporting common
pink dacitic clasts, that may correlate with lithologies in
DDH MC-ll.

Geochemically, this unit has low TijZr and moderate Cr (30
ppm) values suggesting dacitic affinities (sample 517870).

6.3 Geophysics

To follow-up the poorly defined response in the 1988 UTEM
data, a second loop was placed east of the II Zone grid and
3.8 line km of 25m spaced Hz component data collected on lines
5800N-6600N. The results of this survey are summarised in
Appendix 18. The loop 2 data confirms that the anomaly is a
lithological conductor of no further interest.

6.4 Summary and Recommendations

i) A follow-up UTEM survey has defined a lithological
conductor on the eastern margin of the II Zone
grid. The area is now considered to have been
adequately explored by deep search EM.
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ii) The geology of the area is still poorly understood,
however the area remains prospective for deep
mineralisation as it falls on the Que-Hellyer-Charter
trend on the intersection of prospective lineament
corridors (see section 3.2.3). The Que Hellyer host
horizon may be present at depth over a considerable
part of this area (see plate MAC269 B) and has not
been tested by drilling. To aid in interpreting the
geology of this area stratigraphic drilling is
recommended.
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7. MOUNT CHARTER

7.1 Introduction

Two phases of exploration for VMS mineralisation have been
completed in this area following the discovery of pyrite­
sericite alteration beneath a zone of vein and massive barite
mineralisation near the summit of Mount Charter during the
1970's (Hespe, 1984, Hespe, 1985). However, more recent work
on this prospect (Rand, 1988; McNeill, 1989c) has been aimed
at testing the potential for a near surface large tonnage,
low-grade gold-silver deposit. Further surface sampling,
costeaning and diamond drilling have been completed during the
current reporting period.

7.2 Geology

Mapping at 1:1000 scale completed during the reporting period
is shown on plate MAC 243. This mapping was aimed at 'ground
truthing' a refined position of the main stringer system at
Mount Charter based on detailed assessment of the soil
geochemistry (refer to section 7.3.1), to provide samples for
geochemical analysis. The mapping and sampling programme
involved costean and pit sampling.

Topsoil was removed in a 20m costean along the eastern edge of
the Mount Charter ridge (costean 4350E/4600N) exposing
strongly silicified, pyrite and barite veined volcaniclastic
rocks interpreted to be at the hangingwall/footwall contact.

The pit sampling programme, where pits were dug to bedrock at
approximately 10m intervals over the interpreted main
mineralisation, was conducted on a north-south traverse along
approximately 4375N, and an east-west traverse along line
4700N. Important points to note from this mapping are that
the barite and pyrite mineralised and strongly silica­
sericite-pyrite altered rocks continue north to approximately
4860N, and east to around 4500E.

A costean excavated at the hangingwa11 anomaly (costean
4750N/4050E) exposed both fresh, green andesite lava breccia
and sericite-pyrite altered andesite lava breccia with minor
pyrite silica veins and rare barite (sample no. 515311, see
Appendix 19).

The black shale(QRS)/andesite contact, well exposed by track
excavation and renovation, appears to be a fault zone
containing strongly sericite and pyrite altered andesite shale
fragments and occasional pyrite pods to approximately 30cm in
diameter. Re-examination of this contact in MC-8 revealed a
similar fault zone which when correlated with surface exposure
has a westerly dip with apparent east side up movement (i.e.
normal movement). This fault has been incorporated into the
new geological interpretation shown on Plate MAC 161C.
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7.3 Geochemistry

7.3.1 Soil

The soil geochemical data (McNeill, 1989c) was re-examined in
detail to better define the position of the stringer system
beneath the massive barite zone and indicated the following:

Arsenic defines the otline of the interpreted stringer system
at Mount Charter trending N-S along approximately 4400E from
4550N to 4850N (200 ppm contour, max. 330 ppm). It also
indicates that the hangingwall anomaly area (from around
4050E, 4800N to 3950E, 4900N) contains significantly anomalous
arsenic values (400 ppm contour, max. 1100 ppm).

Barium defines the stringer system with a 5% contour extending
around the massive barite and N-S along 4400E from 4600N to
4800N. The hangingwall anomaly area is also strongly
anomalous with a 5% contour extending from 4100E, 4700N to
4050E, 4800N.

Copper appears to reflect a predominantly lithological
distribution, generally low in the dacite and slightly higher
in the andesite. The stringer system is weakly defined with a
50 ppm contour extending N-S along 4400E from 4500N to 4800N.
No significant anomaly is present in the hangingwall anomaly
position.

Lead soil geochemistry cannot be used to pick out the position
of the stringer system. Anomalous values do occur, however,
in the massive barite zone and into the overlying andesite,
evident in the 500 ppm contour which extends over the massive
barite zone along the andesite/dacite contact. Lead is also
strongly anomalous in the hangingwall anomaly position (max.
995 and 1500 ppm).

zinc does not reflect either stringer system or hangingwall
anomaly area well (50 ppm contour over interpreted stringer
position and 150 ppm contour over hangingwall anomaly area).

silver shows two distinct groups in the soils, one over the
massive barite zone and extending N-S over the interpreted
stringer position (max. 17 ppm) with a second strongly
anomalous area of the hangingwall anomaly position (max. 35
ppm) .

The strongest gold anomalism occurs over the massive barite
and stringer zone (0.4 ppm contours, max. 0.810 ppm). In the
hangingwall anomaly area values are still typically above 0.2
ppm (max. 0.289).

The major result of reprocessing the soil geochemistry at
1:2500 scale has been to outline the massive barite zone and
underlying stringer system, and a second distinct area of
anomalous soil geochemistry in the hangingwall.
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7.3.2 Rock Chips

Rock chip samples collected from the pitting programme over
the stringer system (for results see Appendix 20 and plate MAC
244) contain highly variable gold and silver values (max. Ag
160 ppm, Au 3.70 ppm). There is no obvious correlation
between these and the barium values (from <1% to 57.1%)
although higher gold grades usually occur with elevated barium
values. Arsenic values vary up to 2500 ppm, with maximum
copper, lead and zinc values of 350 ppm, 2.2% and 7750 ppm
respectively.

Rock chip samples were collected from the faulted
andesite/shale contact exposed in the Mount Charter access
track east of the collar position of MC-8. Samples of the
massive pyrite pods returned maximum values of 160 ppm cu,
1000 ppm Pb, 635 ppm Zn, 19 ppm Ag, 0.017 ppm AU, 1900 ppm Ba
and 560 ppm As. A sample of strongly sericite/pyrite altered
andesite/shale breccia returned a value of 2125 ppm Zn.

Rock chip sample numbers and gold/silver values are shown on
plate MAC 244.

7.3.3 Costean

Channel samples collected at 5m intervals in the 4350E/4600N
costean (Appendix 21) were strongly anomalous in Au (1.33 to
2.65 ppm, avo = 2.08 ppm), Ag (32 to 74 ppm, avo = 49 ppm), Ba
(23 to 48.4%) As (max. 1580 ppm), Zn (max. 5800 ppm) and
copper (max. 400 ppm). Lead values were surprisingly low
(max. 40 ppm).

Channel samples collected at 5m intervals from costean
4050E/4700N through the hangingwall soil anomaly (see Appendix
21 for results) yielded anomalous barium values for the
sericite pyrite altered andesite (max. 3.3% Ba and 0.440 ppm
Au). This confirms that the soil anomaly is due to
hydrothermal alteration of the underlying andesite rather than
being due simply to downslope dispersion from the massive
barite zone. The discrepancy between the high Ba values in
soils over the hangingwall (>5% Ba) and the maximum bedrock
value of 3.3% Ba is most likely due to the presence of massive
barite clasts in the 'c' horizon derived by downslope
dispersion from the Mount Charter massive barite.

Channel samples were collected at 5m intervals from the Mount
Charter access track over the faulted andesite/shale contact,
approximately 70m east of the collar position of MC-8.
Results from this program were disappointing with none of the
samples considered anomalous for the elements tests (see
Appendix 21 for results).
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Channel samples were also collected over 10m intervals from
the access spur track to the site for proposed diamond
drillhole MAC-26 (4720N, 4350E). Maximum values from this
sampling were 230 ppm Cu, 2100 ppm Pb, 1500 ppm Zn, 22 ppm Ag,
0.915 ppm AU, 29.9% Ba and 880 ppm As.

Channel sample locations and gold/silver grades are shown on
plate MAC 244.

7.4 Diamond Drilling

7.4.1 DDH MAC-23

Geology

DDH MAC-23 was designed to test variations in gold grade with
depth in the core of the interpreted stringer system. The
hole was collared (see plate MAC243 for location) 35m down­
hill from outcropping massive barite and drilled northeast
beneath the most intense mineralisation and alteration
outcropping at surface.

A detailed log and petrographic report are included in
Appendix 21, while a section of the hole is included as plate
MAC261 (see plate MAC 115 for legend). A summary log is as
follows:

o 15.8m Silica-sericite pyrite altered andesite
lava breccia, weak barite veining.

15.8 - 31.8m Altered polymict andesitic lapilli
volcaniclastic, fining toward base, well
bedded in part with minor barite veins.

31.8 - 89.4m Strongly silica-sericite-pyrite altered
dacitic lava and lava breccia. variably
barite-pyrite veined with a 1.2m barite
vein at 62.6m.

89.4 - 98.0m Fault zone; leached and broken altered
dacite.

98.0 - 127.7m Silica-sericite-pyrite altered dacitic
lava. variably pyrite-barite veined.

127.7 - 128.6m Moderately altered polymict dacitic
lapilli volcaniclastic, trace pyrite.

128.6 - 135.4m Variably chlorite-sericite-silica-pyrite
altered dacitic lava.

135.4 - 198.3m Variably silica-dacitic-pyrite altered and
pyrite-barite veined dacitic lava with
major barite vein from 196.7-198.3m.

198.3 - 280.0m Moderate to strongly silica-sericite­
pyrite altered dacitic lava with variably
intense but pervasive chlorite alteration.
Intensity of both chlorite alteration and
pyrite-barite veining increase toward the
end of hole.
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The sequence of altered andesite overlying strongly silica­
sericite-pyrite altered dacite was as expected, however the
massive barite mapped at surface was not intersected with its
interpreted position occupied by a polymictic volcaniclastic.
These volcaniclastics were not intersected by previous
drilling and have been seen at surface only in the 4350E,
4600N costean where clastic features are virtually obscured by
intense barite-silica-sericite-pyrite alteration. This mode
of occurence suggests that the 'massive' barite zone is formed
by patchy replacement of the volcaniclastic in a resticted
basin.

The hole appears to have stayed in stringer core type
alteration for its entire length with barite veins, up to 4m
thick persisting to the end of the hole, implying oxidising
conditions persisted even at relatively deep stratigraphic
levels within the alteration zone. The significance of
pervasive chlorite alteration below - 198m is not understood.

The presence of silica-sericite-pyrite alteration in the
hangingwall andesite implies that either the mineralising
system persisted during deposition of the andesite on the sea
floor or that the mineralisation is replacement style at the
dacite/andesite contact as suggested by Rand (1988).

Geochemistry

A total of 79 drill cutting samples were collected while the
hole was in progress and bulked on approximate lithological
boundaries, to produce 32 samples, that were assayed for Au
and Ag to provide preliminary grade estimates (see Appendix 22
for interval and assay results). Core was then cut on
lithological boundaries at a maximum of 3m intervals (see
Appendix for intervals and assay results) and samples analysed
for CU, Pb, Zn, Ba, As, Ag, AU, Cr, Ti, Zr, Sb, S, CaC and Fe.
Selected samples were also submitted to Classic Comlabs and
ALS as checks on Au values obtained (Appendix 22). Split core
assay results are shown on plate MAC261a.

Good correlation was obtained between drill cuttings and split
core samples with best intersections of 6m of 2.3 ppm Au and
12 ppm Ag (135-141m) and 6m of 2.9 ppm Au and 3 ppm Ag (216 to
222m). These intervals correspond to strongly altered dacite
with intense barite veining. Base metal values are variable
but typically elevated in areas of strong barite-pyrite
veining (max. 3650 ppm Cu, 1.95% Pb and 3.74% Zn).

Lithological indicator elements, in particular Ti and Zr, may
be affected by high Ba contents when analysed by XRF
techniques, thus reducing their usefulness in determining
lithological types. However, Cr values are generally low, <20
ppm, as are Ti/Zr ratios confirming lithologies are andesitic
or dacitic.
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Geophysics

DDH MAC23 was read with DHEM (EM-37). Results and
interpretations are included in Appendix 11. No off-hole
conductors attributable to VMS accumulations were detected.

7.5 Summary and Recommendations

The most recent phase of exploration at Mount Charter has not
significantly altered the geological interpretation of the
area. A strongly silica-sericite-pyrite altered dacite with
pyrite and barite stringer mineralisation is overlain by a
similarly altered and mineralised areally restricted
volcaniclastic unit and andesitic lava and lava breccia.
Alteration and mineralisation in the hangingwall andesite
decreases in intensity away from the dacite/andesite contact.

Low grade Au from <1 ppm to a maximum of 3.8 ppm, and Ag from
1 ppm to 160 ppm, is associated with the most intensely
altered and mineralised rocks and in particular those areas of
strong barite mineralisation.

To the northwest of Mount Charter, in the hangingwall anomaly
area, costeaning has exposed minor sericite-pyritic altered
andesite with weakly elevated Ba and Au values. This area
should be followed-Up to determine the style and intensity of
mineralisation at the contact with underlying dacite. It is
recommended that this anomaly be followed-up prior to further
investigation of the main stringer zone at Mount Charter.
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8. SOUTHWEST MOUNT CHARTER

8.1 Introduction

Previous drilling at the south west Mount Charter prospect,
designed to test the J 3 UTEM zone and associated Pb/Zn soil
anomaly, intersected hangingwall basalt and what was
interpreted to be footwall andesitic, separated by a thin
volcaniclastic with syngenetic sulphides (1.14% Zn) in MC-9.

A re-interpretation of the petrological and geochemical data
from drill holes in the Mount Charter area (section 3.5)
indicates that the upper basalt is underlain by dacite rather
than andesite, and as such a potential host horizon,
equivalent to the Que River and Hellyer ore positions, may
occur as the untested lower contact of the dacite.

8.2 Diamond Drilling

Geology

DDH MAC-25 was designed to test the interpreted Que/Hellyer
ore position, at approximately 320 RL, below the range of
effective UTEM for a Que River sized target and at the limits
of detection for a Hellyer sized target.

The collar of DDH MAC-25 was located in such a way as to
intersect the Que/Hellyer ore position close to the Mount
Charter fault which was active during deposition of the
Que/Hellyer volcanics and possibly acted as a focus for
hydrothermal fluids (see plate MAC 89 CC). However, the
orientation of the Mount Charter fault was poorly known.
Based on observation at surface, where cleavage is essentially
steeply north dipping, and in DDH MC-18 where the fault dips
at approximately 500 , the hole was designed to intersect the
Que/Hellyer ore position far enough north not to intersect
this structure.

A detailed log is included in Appendix 23 while a section of
the hole is presented as plate MAC-291. Petrological
descriptions and lithogeochemical results are presently
unavailable.

A summary log is as follows:

0.0 - 74.2m Green vesicular basalt lava/lava breccia
with moderate calcite veining containing
minor sphalerite inclusions.

74.2 - 121.5m Interbedded green basalt lava/lava breccia
and basaltic pillow lava sequences with
sphalerite and pyrite as veinlets and dis­
seminations on pillow rims and disseminated
pyrite in interpillow cherts.

121.5 - 125.38m Basalt pillow lavas with "interpillow"?
sphalerite/pyrite stringers and intense
pyrite mineralisation. Strong fuchsite
spotting.

31



Mineralisation for the most part, appears restricted to the
basalt with only minor disseminated pyrite in the dacite.

Dominant regional alteration in the basalt is carbonate ±
silica with chlorite/silica ± carbonate in the dacitic units.
Rare fuchsite spotting occurs in close proximity to the
mineralisation in the basalt between approximately 120.0­
125.0m and 137.0-137.6m.

Due to greater than expected thicknesses of the basalt and
dacite units, and a shallower than expected dip of the Mount
Charter fault, the Animal Creek greywacke was encountered
before the Que/Hellyer ore position. The hole was continued
past the- fault position for approximately 80m to act as a
geophysical platform.
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Green basalt lava/lava breccia with minor
fuchsite spotting and weak calcite
alteration.
Green basalt/dacite volcaniclastic with
interstitial pyrite and minor sphalerite
mineralisation. (Mount Charter ore
position) .
Pink to green mottled variably chlorite/
silica altered intercalations of massive
dacite lava/lava breccia and dacitic
volcaniclastic.
Green weakly vesicular basalt lava.
As for 156.33 - 296.7m.
Green weakly vesicular basalt lava/lava
breccia with rare pink dacitic clasts
at 344.5m.
As for 156.33 - 296.7m.
Strongly schistose intercalated black
graphitic-shale, greywacke and minor
dacitic lava. (Mount Charter fault zone).
Interbedded black graphitic shale and
greywacke.
Green basalt lava with weak chlorite
alteration.
Grey-black greywacke with minor inter­
beds of black graphitic shale. Minor unit
of green basaltic lava @ 502.9 - 503.9m.
Green basalt lava with minor
interbedded greywacke.

482.5 - 489.9m

156.2 - 156.33m

125.38 - 156.2m

462.6 - 482.5m

156.33 - 296.7m

296.7 - 302.5m
302.5 - 339.2m
338.2 - 353.4m

353.4 - 456.4m
456.4 - 462.6m

489.9 - 520.9m

The source of the Pb, Zn soil anomaly in the basalt is
undoubtably due to sphalerite/minor galena inclusions in
calcite veins in the upper part of the basalt. Elsewhere in
the basalt, sphalerite/pyrite veins and disseminations occur
on pillow margins and disseminated pyrite can be seen in the
interpillow cherts. The zone of sphalerite/pyrite
mineralisation from 121.5-125.38m appears to be "interpillow
stringer" type mineralisation.

520.9 - 530.3m
(E.O.H. )
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Geochemistry

The complete length of DOH MAC-25 was core ground and samples
analysed for CU, Pb, Zn, Au, Ag, As, Ba, Ti, Zr and Cr.
Samples containing abundant sulphide mineralisation were split
and analysed for Cu, Pb, Zn, Au, Ag, As and Ba. Petrological
samples were also analysed for Na20, K20, MgO, CaO and S, in
addition to the elements analysed in the core grinds.

Unfortunately the majority of these results are unavailable 1 +
with only the analysis for split core and two petrology j
samples to hand.

Results of split core from the interval 121.5-125.38m are
given in Appendix 24. Maximum values were 1.77m at 125 ppm
CU, 1000 ppm Pb, 2.6% Zn, 5 ppm Ag, 0.022 ppm AU, 1100 ppm Ba
and 75 ppm As (123.6-125.38m) in an interval of 3.88m at 118
ppm CU, 675 ppm Pb, 1.35% Zn, 3.7 ppm Ag, 0.015 ppm AU, 1066
ppm Ba and 66 ppm As (121.5-125.38m).

Ti/Zr values of approximately 12.5 and Cr values of around 30­
35 ppm for petrological samples taken from 188.9m and 241.2m
confirm these lithologies to be dacitic.

Geophysics

DOH MAC-25 was cased with PVC and read with DHEM (Sirotem).
No off-hole conductors attributable to massive SUlphides were
dectected. ReSUlts of the survey are included in Appendix 11.

8.3 Summary and Recommendations

DOH MAC-25 failed to intersect the interpreted Que/Hellyer
host horizon due to a thicker basalt and dacite sequence and
shallower dip on the Mount Charter fault than anticipated.

Weak mineralisation in the upper basalt and at the Mount
Charter ore horizon provide some encouragment but, the lack of
a DHEM response downgrades prospectivity of the immediate
area. There remains potential at depth below DOH MC-9 and MC­
10 to the north but further drilling shoUld await geological
input from a proposed DOH (MAC-26) at Mount Charter.
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9. HBNTY FAULT ZONE

9.1 Introduction

Following a stream sediment sampling programme and review of
existing soil geochemical and geological data (McNeill 1989c)
two areas with potential for Au mineralisation have been
defined;

i) the area around 6100E, 5000N, where -72# stream
sediment sampling has defined an approximately
400m long Au anomaly apparently closed around
5980E and which may be associated with a weak
anomaly in a small creek to the east (4950N,
6350E). It was considered important to show that this
major anomaly, termed the Barite Creek anomaly, is
not related to the Mount Charter Au zone,
approximately 2.5km upstream.

ii) Moderate Ba and As soil anomalies and coin­
cident bUlls-eye ground magnetic high appear
to be associated with the intersection of the
Cripps and Henty faults around 7800N, 6800E
(North Henty fault prospect).

These two areas were explored by mapping, re-assaying of soil
samples and further stream sediment sampling.

9.2 Geology

To improve the geological interpretation in the North Henty
Fault Zone a grid, at 100m line spacing, was cut on 7200N to
8000N from approximately 6200E to 7000E for a total of 7.2
line km.

Results of this mapping are shown on plates MAC 89 FF and GG
and a geological interpretation on plate MAC 161 Band C.

The geology of the western part of the grid is dominated by
steeply west dipping mica sandstone (Animal Creek Greywacke
correlate) conformably overlain by lavas of the lower basalt.
A lense of lower basalt occurs in the mica sandstone between
7500 and 7700N. On the northern part of the grid the west
dipping sandstone abuts lower basalt on an E-W trending
contact interpreted to be the Que-Cripps fault. structurally
underlying the sandstone to the east is a pink-brown feldspar­
phyric dacitic intrusive, that may be correlated with similar
lithologies on the Sharksfin track around 6600N, 6600E.

The intrusive partially cuts across the N-S trending
stratigraphy and is flanked by scattered outcrops of dacite
that may represent smaller dykes.
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The dacite is variably chlorite-haematite altered with most
intense alteration occuring close to the base of the shallow
to moderately east dipping Owen conglomerate which comprises
quartzite and conglomerate of the upper Upper Owen (using the
terminology of K. D. Corbett, pers. comm. 1989). The
conglomerate unconformably overlies the volcanics east of the
north flowing creek around 6500-6600E. In the area of 8800N
an anticlinal tongue of Owen Conglomerate overlies andesitic­
dacitic intrusive to the west and leached andesitic to
basaltic lavas to the east. It is unclear whether these more
mafic lithologies form part of the QHV, as the geology of this
area from Baker street, south to approximately 7700N, is still
poorly understood.

Ductile deformation features, i.e. cleavage development, L-S
fabrics and kinking, characteristic of the HFZ to the south of
Barite Creek were not seen in this area while mapping by Mark
Rattenbury (pers. comm. 1990) suggests that the HFZ, if
present, may have a brittle character north of the Sharksfin
track. It is suggested that the HFZ may in fact not extend
this far north but may be terminated by a cross structure to
the south, possibly near Barite Creek.

9.3 Geochemistry

Rock Chip

A total of 7 samples from the North Henty fault area have been
analysed (see Appendix 24 for results). The chlorite
haematite altered volcanics returned low AU, As and base
metals with the highest values, 335 ppm Pb and 360 ppm Zn,
from an apparently unaltered but oxidised basalt lava
(517880). This basalt was identified on the basis of a high
Cr content. Cr and Ti/Zr values in other samples suggest that
andesites are more common than was recognised in the field
(samples 512879, 881 and 882).

Fortyone, 25m spaced 'c' horizon soil samples, collected as
part of the 1986 Southwell Valley programme (McNeill 1989b)
from lines 7800N, 7600N and 7400N and covering a weak-moderate
coincident Ba and As anomaly were re-assayed for Au (see
Appendix 25 for results). All assays, bar one (12 ppb) , were
below detection limit as were assays for Ag (1 ppm detection
limit), previously reported in McNeill (1989b).

stream Sediment

A total of 8 bulk cyanide leach (BCL), 11 -72# and 13 -200#
samples were collected from the major creek draining east from
Mount Charter between 4600E and 6100E. Sample locations are
shown on plate MAC 203c and assay results on plate MAC 204c
and in Appendix 26.
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BCL samples were collected as 4-6 kg, wet, -7mm material which
was despatched wet, without further preparation often with
considerable organic material. The -72# samples were
collected by gathering 2-3 kg, of wet -2mm material then
drying and sieving to the required mesh. This sample was then
split and a portion sieved to produce a -200# sample. It was
initially planned to collect BCL samples at all sample sites,
however due to a lack of fine grained material this proved to
be impractical.

Bulk leach samples were analysed at Analabs and yielded values
from 26.8 ppb (515100) to 8 ppb, with an Obvious decrease in
concentration with increasing distance from the Mount Charter
Au zone. Assay values obtained are much lower than from the ­
72 or -200# samples possibly due in part to a high percentage
of Au locked in sulphide grains and unavailable for leaching.
The contrast between highest and lowest values is also much
less than for the other two techniques.

Gold values in the -72# samples range from 1150 ppb to 34 ppb
with an irregular, but discernable decrease in value with
increasing distance from the Mount Charter Au zone (Figure 4).
Repeat sampling at 4795N, 5980E, where initial sampling
returned below detection limit Au and indicated the Barite
Creek prospect anomaly had been closed off to the west, now
yielded values of 58 ppb and 116 ppb for -72# and -200#
respectively.

Au values in -200# samples range from 1800 ppb to a minimum of
43 ppb. Of the three techniques used the most consistent
decrease in analytical value, with increasing distance from
Mount Charter. However, the increased consistency and higher
Au values obtained must be considered against the relatively
large sample required.

9.4 Summary and Recommendations

i) The North Henty fault prospect failed to yield
anomalous precious metal values in soils or rock-
chip samples and this coupled with new geological
mapping, suggesting little evidence for the
presence of the Henty fault zone in this area,
seriOUSly downgrades prospectivity and no further work
is recommended.

ii) In the Barite Creek area follow-up BCL, -72# and
-200# stream sediment sampling has demonstrated that
the major anomaly described by McNeill (1989C) is
related to the Mount Charter Au zone. A minor
anomaly around 4950N, 6350E remains unexplained. No
further work is warranted on this prospect.

iii) All three stream sediment sampling techniques used,
have defined a dispersion trail up to 2.5 km from
the Mount Charter Au zone. The -200# fraction appears
to produce higher Au values and a larger contrast
than the other two techniques.
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10. SOUTH MACKINTOSH

10.1 Introduction

This area, south of the Que River Mine and between 4500E and
6000E, had been covered by UTEM (1979/83 surveys - Eadie in
Jack [1984] and the 1984 survey [HeSpe, 1985C]) but had only
been geologically mapped at a ,regional scale south of 6000N
(McNeill 1989 b). To the improv~geological understanding of
this area, partly as an aid to assessing the effectiveness of
the EM coverage, a programme of 1:2500 scale creek and grid
mapping, soil geochemistry (see section 3.3.2) and ground
magnetics was completed.

10.2 Geology

Results of mapping are presented on plates MAC 89 AA, DO and
LL and a geological interpretation on plate MAC 161c.
Petrological descriptions of selected samples are included in
Appendix 27. The northern part of this area is dominated by
the lower basalt (previously interpreted on the basis of Cu
soil geochemistry [McNeill 1989 b]) a complex of dominantly
massive green-grey occasionally feldspar-and/or pyroxene­
phyric, vesicular (carbonate± epidote filled) lava with lesser
lava breccias and minor volcaniclastic. Regional prehnite­
pumpellyite alteration is widespread. The basalt is underlain
to the east by the basal mica sandstone containing lenses of
basalt, grey feldspar-phyric rhyolitic volcaniclastic and
quartz-feldspar-phyric intrusive. Both the mica sandstone and
overlying lower basalt are truncated by the Henty Fault Zone
at about 5000N 6100E. To the west the lower basalt is
overlain by andesitic lava, volcaniclastic and minor dacitic
lava (6600N 5000E) while to the south it is terminated
abruptly north of the Barite Creek track (plate MAC 89 DO)
where it is overlain by feldspar-phyric massive to brecciated
andesite lavas, with a minor polymictic component and by
polymict andesitic-dacitic volcaniclastic with minor clasts of
basal mica sandstone, up to 70-80m thick, to the west. The
volcaniclastic and andesite are interpreted to be overlain by
a brown-pink sparsely feldspar-phyric dacite that is generally
massive, but with some brecciated weakly polymictic interbeds.

This unit is in turn overlain by andesite lava and lava
breccia, correlated with the andesite overlying the Mount
Charter dacite, in the core of a south plunging syncline.

The geology between 4600E and 5000E around the Barite Creek
track is less well understood as here dacitic to rhyodacitic
lithologies appear to overly lower basalt with no intervening
andesite or volcaniclastic.

The area between the Barite Creek track and 3000N is dominated
by andesitic and dacitic lithologies with an outcrop pattern
suggesting a plunge reversal in the interpreted regional
syncline around 4200N. Discrimination of andesitic and
dacitic lavas proved difficult in this area and interpretation
has relied on a combination of petrology and rock chip and
soil (see section 3.3.2) geochemistry.
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This sequence is terminated to the east by the Henty Fault
Zone, and in the southern part overlies andesitic-basaltic
lava and lava breccias interbedded with minor volcaniclastics
that have a moderate NW dip around 3000N. These lithologies
are similar in appearance to the lower basalt but have a much
lower Cr content more typical of andesite.

Mapping has refined the location of the Mount Charter fault,
originally located from soil geochemistry and wide spaced
regional mapping. It is now interpreted to splay south of
2600N, with lithologies in this area defining the southern,
north plunging closure of the South Mackintosh syncline.

In the southern part of this area the lower basalt is
underlain by pink-brown rhyodactic-dacitic lava and probable
andesitic lava on lines 2000N and 1800N (these lavas have
previously been sampled and a petrographic report prepared
[CMS 88/11/3, Appendix 28] but had not been drafted on the
outcrop geology sheet). Further mapping is required in this
area to close off these volcanics. "Dolerite" is interpreted
to be associated with the Mount Charter fault, on 1800N, but
further petrological work is required to resolve if it is a
dolerite or a feeder to the lower basalt as interpreted by
Corbett and McNeill (1986~~~~·~~.

No major altered or mineralised zones were located, however
around 4500N, 5100E a zone of minor sericite-silica alteration
with associated fuchsite spotting and pyrite-barite veining
occurs. This zone is apparently separated from the main Mount
Charter alteration system, which it resembles, by unaltered
andesite and dacite.

10.3 Geochemistry

Rock Chip

A total of 51 samples have been submitted for assay from this
area. Results and sample locations are included in Appendix
28. Base and precious metal values are generally low with a
maximum of 630 ppm Pb, 770 ppm Zn, 1550 ppm Ba from an
andesitic volcaniclastic (575042), while values of 150 ppm Cu,
175 ppm Pb, 675 ppm Zn (515049), were recorded from a weakly
sericite-chlorite altered andesitic lava, both of which overly
the lower basalt south of the Que River Mine. The weak
alteration around 4500N, 5100E yielded low base metal values,
maximum 140 ppm Zn, but anomalous Ba, 5000 ppm (samples
515090, 091). Au values are below detection limit.

An apparently un-altered lithology adjacent to this zone
(515093) returned values of 265 ppm Zn, 1.0 ppm Ag, 1700 ppm
Ba and 260 ppm As while results of 5 ppm Ag, 0.13 ppm Au and
47% Ba were obtained from float of sugary and crystaline
massive barite (515094: 4560N, 4840E).
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Cr and Ti/Zr data have been used to aid interpretation of rock
types using the classification scheme outlined in section
3.3.2, and indicate as noted above, that the area south of the
Barite Creek track is underlain by a larger proportion of
dacite than previously interpreted. Ti/Zr and Y data
indicates the 'dolerite' on line 1800N, is calc-alkaline and
is not chemically dissimilar to dolerites from elseWhere in
the QHV, described by Komyshan and Corbett (1989).

10.4 Geophysics

Ground Magnetics

A total of 10 line km, 3200N to 5000N and 5000E to 6000E, of
10m spaced data was collected using a GSM-18 magnetometer and
base station. Stacked profiles are shown on plate MAC-276, no
interpretation has been completed. This data has been merged
with the Mackintosh data base and will be processed to remove
the regional magnetic gradient and incorporated in a 1:10,000
image of the Mackintosh district.

10.5 Summary and Recommendations

Geological mapping has been completed over the South
Mackintosh area and has resulted in the interpretation of a
large body of dactle forming a doubly plunging syncline with
andesite, correlated with the upper andesite (equivalent to
the Hellyer basalt south of the Que fault). This
interpretation indicates the potential for mineralisation in
the core of this structure at the dacite-lower andesite
contact (by analogy with Que River).

The UTEM configuration from the 1983 and 1984 surveys should
be reviewed to ascertain if they were in the optimum
orientation to couple with a target in this location, if not
then a further survey of this area is warranted.
Stratigraphic drilling is required to confirm this new
interpretation but should be completed after review of the
UTEM data. Further mapping is required to close off the QHV
east of 6000E and south of 2000N.
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I
TRAVERSE EAST NOImI SAMPLE Ba Cr Ti Zr

I
M 03209" 3900 3200 515750 ? .3 5 240 330 3800 210

I l...'? 03209" 3925 3200 515751 ? .3 3 300 450 2850 130

0 D3209N 3950 3200 515752 ? .3 1 220 220 3950 230

00
03209_ 3975 3200 515753 ? .3 1 140 90 4200 250

00
03209N 4000 3200 515754 ? .3 1 170 70 3350 220

I 03209N 4025 3200 515755 ? .5 1 290 210 3500 250
~

03209N 4050 3200 515756 1 .5 1 240 280 3450 230
03209N 4075 3200 515757 ? .3 3 210 320 3250 210

I
03209N 4100 3200 515758 1 .5 1 140 290 3350 240
03209N .11125 3200 515759 ? .3 1 110 420 3100 230
03209" 4150 3200 515760 ? .3 5 130 280 3200 230
03209N 4175 3200 515751 ? .3 1 100 300 2950 250

I 03209N 4200 3200 515762 1 .3 3 160 390 3600 260
03209N 4225 3200 515763 ? .3 1 30 520 2950 230
03209N 4250 3200 51516£1 ? .3 1 30 350 3400 210

I 03209N 4275 3200 515765 ? .5 1 140 460 2900 230
03209" d3DO 3200 515766 ? .5 1 100 350 2900 230
03209N 4325 3200 515767 ? .3 18 110 430 3050 230

I
03209N 4350 3200 51576B ? .3 6 150 440 3000 190
03209N 4400 3200 515770 ? .5 6 330 150 3000 200

03209" 4425 3200 515771 ? .5 2 290 no 2'50 180
03209N 4450 3200 515772 1 .3 3 170 310 3300 230

I 03209N 4475 3200 515773 ? .3 8 200 380 3250 210
03209N 4500 3200 515774 ? .5 8 160 270 3500 no
03209N '525 3200 515775 ? .3 1 40 330 3950 240

I 03209N 4550 3200 515776 ? .3 3 60 270 2700 230
03209N 4575 3200 515777 ? .3 1 25 440 2650 220
03209N 4600 3200 515778 ? .3 8 120 300 3050 250

I
03209N 4625 3200 515779 ? .3 25 180 380 4000 200
03209N 4650 3200 515780 ? .3 25 190 410 3600 210
03209N 4675 3200 515781 1 .3 20 210 470 3400 200
03209N 4700 3200 515782 1 .3 30 220 430 3050 200

I 03209N 4725 3200 515783 1 .3 25 200 390 3150 180
03209N 4750 3200 515784 ? .3 15 280 500 3100 140
03209N 4775 3200 5151BS ? .5 10 240 300 3Jl50 190

I
03209N 4800 3200 515786 ? .5 1 660 70 3150 200
03209N 4825 3200 515787 ? .3 1 300 60 4450 240
03209N 4850 3200 515788 1 .3 9 240 260 3300 200

I
03209N 4875 3200 515789 1 .5 1 370 150 2500 210
03209N 4900 3200 515790 1 .5 1 530 40 2650 270
03209N 4925 3200 515791 ? .3 1 360 75 3800 170
03209N 4950 3200 515792 1 .3 1 380 15 3750 210

I 03209N 4975 3200 515793 ? .5 90 190 -999 3150 170
03209N 5000 3200 515794 ? .3 1 380 20 4000 230
03409N 3925 3400 515796 1 .3 1 210 200 4050 270

I
03409N 3950 3400 515797 ? .3 1 220 100 2700 230
03409N 3975 3400 515798 ? .3 1 140 95 2100 170
03409N 4000 3400 515799 1 .3 1 210 380 3100 170

I
03409N 4025 3400 515800 ? .3 15 200 270 3650 180
034Q9N 4050 3400 515801 1 .3 20 140 270 4150 220
03409N 4075 3400 515802 ? .3 20 130 340 3800 220
03409N 4100 3400 515803 7 .3 20 130 390 3200 190

I 03409N 4125 3400 515B04 ? .3 10 60 390 3250 210
03409N 4150 3400 515805 1 .3 45 200 420 3500 200
034Q9N 4175 3400 515806 1 .3 20 95 360 4050 230

I
03409N 4200 3400 515807 1 .3 4 170 380 3150 170
03409N 4225 3400 515808 1 .3 9 100 350 4300 170
03409N 4250 3400 515809 ? .3 1 190 120 4650 200
03409N 4275 3400 515810 1 .3 20 85 800 4550 140

I 03409N 4300 3400 515811 1 .3 1 250 70 2900 160
03409N 4325 3400 515812 1 .3 1 170 340 3150 150
03409N 4350 3400 515813 1 .3 1 160 3 2350 240

I 03409N 4375 3400 515814 1 .3 1 220 8 2800 190
03409N 4400 3400 515815 1 .3 1 270 3 2600 220
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I
03409N 4425 3400 515816 ? .3 1 260 3 2750 180

I
03409N 4450 3400 5,5817 1 .3 1 270 8 2500 190
03409N 4475 3400 51581 B " .3 1 300 5 1650 210
03A.09N 4500 3400 515819 ? .3 1 380 3 2550 210
03409N 4525 3400 515820 1 .3 1 100 20 2850 200

I 03409N 4575 3400 515822 ? .3 1 490 15 2900 190
03409N 4600 3400 515823 ? .3 1 280 20 2600 210
03409N 4625 3400 515824 ? .3 1 250 15 2800 220

I 03409N 4650 3400 515825 ? .3 1 200 30 3450 240

03409N 4615 3400 515826 ? .3 1 270 20 2550 220

03409N 4700 3400 515827 1 .3 1 220 7 3250 220

I
D31lD9N 4725 3400 515828 ? .3 1 170 25 3250 220

03409N 4775 3400 515830 1 .3 1 290 15 2400 200
03409N 4825 3400 515832 ? .3 1 270 3 22;0 180

03409N 4B50 3400 515833 1 .3 1 290 10 2100 200

I 03LlO9N 4875 3400 515834 .3 1 360 45 2150 160

03409N 1I925 3400 515836 .3 1 95 7 5050 180
03409N 4950 3400 515837 .3 2 480 3 3700 230

I 03609N 3900 3600 515840 ? .3 1 360 140 4100 180

03609N 3925 3600 515841 ? .3 1 160 40 2200 160
03609~j 3950 3600 515842 ? .3 1 130 260 3450 190

I
03609N 3975 3uDO 515843 ? .3 7 55 290 3350 190
03608N 4000 3600 515B4~ ? .3 10 140 520 3050 190
03609N 4025 3600 515845 ? .3 25 160 330 3900 160
03609N 4050 3600 515846 ? .3 5 420 310 2650 130

I 03609N 4015 3600 515847 ? .3 1 520 500 3750 85
03609r~ 4100 3600 515848 ? .3 7 360 630 5350 lIO
03609N 4125 3600 515849 ! .3 30 190 1700 4450 90

I 03609N 4150 3600 515850 1 .3 9 710 610 3900 95

03609N 4175 3600 515851 J .3 25 730 560 4700 120
D3609N 4200 3600 515852 ? .3 30 500 1050 5150 120

I
03609N 4250 3600 515854 ? .3 10 580 1350 5400 lIO
03609N 4275 3600 515855 ? .3 15 550 920 5550 160

03609N 4300 3600 515856 ? .3 20 560 510 3300 210

03609N 4325 3600 515857 J .3 10 260 55 3350 240

I 03609N 4350 3600 515858 ? .3 3 250 35 2650 220
03609N 4375 3600 515859 J 1.5 1 250 10 2400 190
D3609N 4400 3600 515860 ? .5 10 350 15 2600 220

I
03609N 4425 3600 515861 J 1.0 1 150 3 3000 200

03609N 4450 3600 515862 1 1.0 1 280 15 2800 220
03609N 4475 3600 515863 J .5 1 220 30 1850 200

I
03609N 4500 3600 515864 ? 1.0 30 540 30 5100 210
03609N 4525 3600 515865 " .5 10 250 5 1600 170

03609N 4550 3600 515866 J .5 8 250 15 2500 220
03609N 4575 3600 515867 ? 1.0 5 120 35 2800 180

I 03609N 4600 3600 515868 ? 1.5 9 250 15 2650 230
03609N 4625 3600 515869 J 2.0 10 320 15 1950 190
03609N 4650 3600 515870 '1 .3 10 360 10 2900 220

I
03609N 4675 3600 515871 J .3 65 310 15 1650 220

03609N 4700 3600 515872 1 .3 6 300 35 2800 210

03609N 4725 3600 515873 '1 .3 1 280 10 2000 220

03609N 4750 3600 515874 1 .3 3 260 3 1950 190

I 03609N 4775 3600 515875 ? .3 8 390 3 2050 220
03609N 4800 3600 515876 ? .3 3 200 3 2150 200

03609N 4825 3600 515877 '1 .3 3 400 8 1800 210

I 03609N 4850 3600 515878 1 .3 4 330 3 2800 220
03609N 4875 3600 515879 J .3 2 220 10 3)00 220

03609N 4900 3600 515880 1 .3 1 160 9 2750 200

I
03609N 4925 3600 515881 1 .3 3 50 20 3050 200

03609N 4975 3600 515863 ? .3 8 180 3 2600 ZOO

03609N 5000 3600 515884 J .3 5 270 70 3100 240

03809N 3650 3800 515885 ? .3 30 370 3 2150 200• 03809N 3700 3800 515887 J .3 30 190 250 3900 200



I 48805 .';)
I 038091~ 3750 3800 515889 ? .3 7 220 280 3550 200

038091' 3775 3800 515890 ? .3 20 190 340 3900 200
G3BQ9N 3800 3800 515891 7 .3 2, 180 3,0 36,0 200

I 03B09N 382, 3800 ,15892 ? .3 35 140 300 3600 170
03809N 3850 3800 515893 ? .3 4 40 530 3150 230
03809N 3875 3800 515894 ? .3 45 250 300 3900 200

I
03B09N 3925 3800 515896 ? .3 6 400 75 3450 160
D3809N 3950 3800 515897 ? .3 3 460 20 2650 150
03809N 3975 3800 515898 ? .3 20 420 450 5250 100
03809N llDDO 3800 515899 '2 .3 15 400 500 6750 120

I 03809N 4025 3800 515900 '2 .3 15 370 360 5300 90

03809N 4075 3800 515902 I .3 10 660 330 7000 150

03809N 4100 3800 515903 '2 .3 15 520 440 6650 110

I D3B09N 4125 3800 515904 ? .3 20 380 410 6650 150
03809N 4150 3800 515905 ? .3 20 340 390 7700 180
03809N 4175 3800 515906 ? .3 15 450 400 6150 150

I
D3809t~ 4200 3800 515907 '2 .3 70 300 1150 5450 140
03809N 4225 3800 51590B ? .3 40 410 740 5850 140
D3809~~ 4250 3800 515909 ? .3 20 570 840 5850 140
038Q9N 4300 3800 515911 1 .3 20 270 890 7250 160

I 03809N 4325 3800 515912 ? .3 45 300 810 6750 140
03809N 4350 3800 515913 ? .3 15 360 700 7600 160
03BD9N 4375 3800 51591.ll ? .3 6 370 360 4250 170

I D3809N 4425 3800 515916 '2 .3 10 550 280 3350 160
03809N 4475 3800 515918 '2 .3 1 410 150 2250 110
03809N 4500 3800 515919 ? .3 4 530 100 1800 140

I
03809N 4550 3800 5152.21 '2 .3 4 670 60 ~500 230
03809N 4575 3800 515922 ? .3 1 590 60 1850 190
03809N 4600 3800 515923 '2 .3 4 560 40 2300 210
03B09N 4625 3800 515924 '2 .3 2 580 55 2100 190

I 03809N 4650 3800 515925 ? 1.0 6 340 65 3050 220
03809N 4675 3800 515926 ? .3 3 160 20 3100 160
03809N 4700 3800 515927 I .3 40 490 7 2900 160

I
03809N 4725 3800 515928 ? .3 8 390 3 2900 170
03809N 4750 3800 515929 '2 .3 140 280 20 3300 200
03809N 4775 3800 515930 I .3 10 300 3 2400 200

I
03809N 4800 3800 515931 1 .3 4 280 9 2300 200
03809N 4825 3800 515932 '2 .3 1 140 3 2400 150
03809N 4850 3800 515933 ? .3 2 160 3 2550 210
03809N 4875 3800 515934 '2 .3 1 250 20 2300 230

I 03809N 4900 3800 515935 '2 .3 1 170 25 2900 200
03809N ./1925 3800 515936 ? .3 1 260 15 2400 200
03809N 4950 3800 515937 '2 .3 6 220 20 2650 220

I
03809N 4975 3800 515938 '2 .3 2 280 20 3150 160
038D9N 5000 3800 515939 ? .3 1 270 20 3150 230
03809N 5025 3800 515940 ? .3 1 340 5 2950 522
03809N 5050 3800 515941 '2 .3 1 370 35 2700 240

I 03809N 5075 3800 515942 ? .3 1 340 3 2200 250
03809N 5100 3800 515943 I .3 1 250 10 2900 240
03809N 5125 3800 515944 ? .3 1 280 3 1750 270

I 03809N 5150 3800 5159<:15 '2 .3 1 340 15 2950 2)0

03809N 5175 3800 515946 '2 .3 1 320 3 450D 230
03809N 5200 3800 515947 ? .3 1 290 10 3950 240

I
D3809N 5225 3800 51594B 1 .3 1 300 10 3100 240
03809N 5250 3800 515949 ? .3 1 240 65 3650 270
03809N 5275 3800 515950 ? .3 1 340 75 4050 240
03809N 5300 3800 515951 ? .3 1 300 25 4750 220

I 03809N 5325 3Boo 515952 1 .3 1 210 Bo 4750 280
03809N 5350 3800 515953 I .3 1 310 50 4550 270
03809N 5375 3800 515954 ? .3 1 290 50 4550 250

I 03809N 5400 3800 515955 ? .3 1 280 40 4900 240
03809N 5425 3800 515956 I .3 1 160 35 5700 200
03809N 5450 3800 515957 ? .3 1 220 40 4050 210

• 03809N 5475 3800 515958 ? .3 1 20 130 4200 170



I ,1 Q 80 .' G'1 c: ~

I 038091' 5500 3800 515959 1 .3 1 120 120 2250 170
03809N 5550 3800 515961 ? .3 1 160 95 5000 190

I
038091' 5515 3800 515962 1 .3 1 680 45 1750 140
03809N 5600 3800 515963 ? .3 1 85 150 4850 200
03809N 5625 3800 515964 ? .3 1 180 15 2900 220
03809N 5650 3800 515965 1 .3 1 230 15 4300 160

I 03809N 5675 3800 515966 ? .3 5 110 280 4550 180
03809N 5100 3800 515967 ? .3 1 30 10 7250 210
03809N 5725 3800 515968 ? .3 1 25 3 6000 200

I 03809N 5150 3800 515969 ? .3 2 25 65 6250 210
03809N 5175 3800 515970 ? .3 140 10 6450 190
03809N 5800 3800 515971 ? .3 4 270 45 5900 210

I
03809N 5825 3800 515972 ? .3 1 400 7 3900 220
03809N 5850 3800 515973 ? .3 1 350 15 3'50 200
03809N 5875 3800 515974 ? .3 2 120 130 5850 190
03809N 5900 3800 515975 ? .3 8 100 95 6950 160

I 03809N 5925 3800 515976 ? .3 9 5 150 7950 200
038091' 5950 3800 515977 ? .3 6 55 130 6950 180
03809N 5975 3800 515978 ? .3 1 25 100 9000 220

I 04009N 3925 4000 515985 ? .5 15 400 230 5650 140
04009N 3950 4000 515986 ? .3 10 230 310 5150 150
Q4009N 3975 4000 515987 ? .3 45 310 220 7100 200

I
04009N 4000 4000 515988 ? .3 20 350 130 7850 190
04009N 4025 4000 515989 ? .5 25 570 no 7650 200
040091' 4125 4000 515993 ? .3 8 330 80 8200 230
0400SN 4175 4000 515995 ? .5 20 350 160 8900 250

I 04009N 4200 4000 515996 ? .5 7 490 260 7000 200
04009N 4225 4000 515997 ? .3 10 550 140 7800 220
04009N 4250 4000 515998 '2 .5 1 320 1350 5300 120

I 040091' 4275 4000 515999 ? .3 2 220 1350 5200 110
04009N 4300 4000 517001 ? .5 7 310 530 7150 180
04009N 4325 4000 517002 ? La 5 320 410 7100 200

I
040Q9N 4350 4000 517003 ? .5 4 420 210 7550 200
04009N 4375 4000 517004 ? .5 3 420 110 6650 210
0'009N 4400 4000 517005 ? .5 3 450 50 3300 260
Q400SN 4425 4000 511006 1 .5 1 320 30 2750 250

I 04009N 4450 4000 517007 ? .3 1 320 50 3800 250
04009N 4475 4000 517008 ? .3 1 480 3 1850 220
04009' 4500 4000 511009 ? .3 1 360 10 1800 260

I
Q4009N 4525 4000 511010 ? .3 1 380 3 2200 220
Q40Q9N '550 4000 517011 ? .5 1 260 10 3100 240
04009N 4575 4000 517012 ? .3 1 460 9 3900 230
04009N 4625 4000 517014 ? .3 1 520 20 4300 200

I 04009' 4650 4000 517015 ? .5 1 380 3 3300 200
04009N 4700 4000 517017 ? .3 1 310 15 2400 250
04009N 4725 '000 517018 '] .3 2 SOD 3 3000 220

I 04009' 4150 4000 517019 ? .3 1 670 10 3150 230
04009N 4175 4000 517020 ? .3 10 390 7 3700 240
04009N 4800 4000 517021 ? .3 1 280 35 3450 210

I
04009N 4825 4000 517022 1 .3 I 460 10 3100 220
04009N 4850 4000 517023 1 .3 1 490 7 4200 210
04009N 4875 4000 517024 1 .3 1 490 6 3100 250
04009N 4900 4000 517025 1 .3 6 360 3 2650 200

I 04009N 4925 4000 517026 1 .3 4 290 65 3500 240
04009N 4950 4000 517027 7 1.0 15 430 55 2650 210
04009N 4975 4000 517028 ? .3 8 500 3 2100 230

I 04009N 5000 4000 517028 ? .5 25 380 25 3500 200
04009N 5025 4000 517030 1 .5 30 260 45 3900 180
04009N 5050 4000 517031 ? 1.0 4 450 8 3650 190

I
04009N 5075 4000 517032 1 1.0 2 340 35 3450 170
04009N 5125 4000 517034 ? .3 1 540 120 2150 160
04009N 5150 4000 517035 1 .5 1 580 15 2350 280
04009N 5175 4000 517036 ? .5 1 280 30 3700 210• 04009N 5200 4000 517037 1 .5 1 180 40 3000 190





I
488058

I 04209N 4750 4200 517110 ? .3 6 370 15 3950 210
04209N 4775 ..1200 517111 ? .3 1 300 20 2800 180

I
04209N 4800 4200 517112 ? .3 50 260 3 3000 170
04209N 4825 4200 517113 ? .3 4 320 3 3750 200
0420911.1 4850 4200 5171111 1 .3 1 170 30 3750 260
04209N 4875 4200 517115 ? .3 1 260 25 3100 230

I 04209N 4900 4200 517116 ? .3 1 540 20 2750 220
04209N 4925 4200 517117 ? .3 1 250 20 3150 220
04209N .4950 4200 517118 ? .3 1 390 8 2450 270

I Q4209N 4975 4200 517119 -: .3 6 240 90 :3100 240
04209N 5000 4200 517120 ? .3 7 900 15 3850 190
Q4209N 5025 4200 517121 ? .3 1 370 35 3300 160

I
Q4209N 5050 4200 511122 ? .3 5 240 80 5400 180
04209N 5075 4200 517123 ? .3 1 200 70 4650 180
04209N 5100 4200 517124 ? .3 1 280 45 4200 200
04209N 5125 4200 517125 ? .3 1 330 40 3650 190

I QJ209N 5150 4200 517126 ? .3 1 360 85 4000 210
Q4209N 5175 4200 517127 ? .3 1 300 120 .4650 200

04209N 5200 4200 517128 ? .3 1 260 50 4200 210

I Q4209N 5225 4200 517129 ? .3 1 120 15 6500 150
Q4209N 5250 4200 517130 ? .3 1 190 45 2525 230
04209N 5275 4200 517131 ? .3 1 250 55 3800 220

I
04209N 5300 420D 517132 ? .3 1 190 15 4000 200
04209N 5325 4200 517133 ? .3 1 75 380 5700 160
04209N 5350 4200 517134 ? .3 1 2/0 -999 -999 -999
04209N 5375 4200 517135 ? .3 1 220 -999 - 999 -999

I 04209N 5400 4200 517136 1 .3 1 310 -999 -999 -999
04209N 5425 4200 51713? ? .3 1 60 -999 -999 -999
04209N 5450 4200 51713E ? .3 20 300 -999 -999 ·999

I
o4209N 5475 4200 517139 ? .3 1 230 -999 -999 -999
04209N 5500 4200 517140 ? .3 1 410 -999 -999 -999
04209N 5525 4200 517141 ? .3 3 310 -999 -999 ·999

I
04209N 5550 4200 517142 1 .3 1 320 ·999 -999 -999
04209N 5575 4200 517143 ? .3 1 320 -999 -999 -999
04209N 5600 4200 517144 ? .3 1 300 -999 -999 -999
04209N 5625 4200 517145 ? .3 1 290 -999 -999 -999

I 04209N 5650 4200 517146 ? .3 1 360 -999 ·999 ·999
04209N 5675 4200 517147 ? .3 1 330 - 999 -999 -999
04209N 5700 4200 517148 ? .3 1 310 ·999 -999 -999

I
Q4209N 5725 4200 517149 ? .3 1 150 -999 -999 ·999
04209N 5750 4200 517150 ? .3 1 45 -999 -999 -999
04209N 5115 4200 517151 ? .3 1 5 -999 -999 -999
04209N 5800 4200 5J 7152 1 .3 2 20 -999 -999 -999

I 04209N 5825 4200 511153 ? .3 2 25 -999 ·999 -999
04209N 5850 4200 517154 ? .3 1 20 -999 -999 -999
04209N 5875 4200 517155 ? .3 1 65 -999 -999 ·999

I 04209N 5900 4200 517156 J .3 2 140 -999 -999 -999
04209N 5925 4200 517157 1 .3 3 190 -999 ·999 -999
04209N 5950 4200 517158 ? .3 2 110 -999 -999 -999

I
04209N 5975 4200 517159 ? .3 1 460 ·999 -999 -999
04409N 3800 4400 517161 1 .3 8 490 360 5000 170
04409N 3825 4400 517162 ? .3 6 590 220 4200 170
04409N 3850 4400 517163 ? .3 15 700 130 4050 180

I QA.409N 3900 4400 517165 1 .3 4 740 130 3550 160
04409N 3925 4400 517166 1 .3 10 660 90 4200 190
04409N 3950 4400 517167 ? .3 20 720 100 4450 180

I 04409N 39J5 4400 517168 1 .3 4 660 85 4350 190
04409N 4000 4400 517169 ? .3 1 460 60 4850 200
04409N 4025 4400 517170 1 .3 40 670 120 4950 200

I
04409N 4050 4400 517171 ? .3 15 470 65 8000 2(40
04409N 4075 4400 517172 ? .3 15 300 65 9450 ~60

Q44Q9N 4100 4400 517173 1 .3 10 420 65 8700 250
04409N 4125 4400 517174 ? .3 15 370 90 8800 240• 04409N 4150 4400 517175 ? .3 10 470 50 8300 250



I 488059

I 04409N 4175 4400 517176 "] .3 15 500 60 8200 240
04409N 4200 4400 517177 "[ .3 10 310 65 8000 240

I 04409N 4225 4400 517178 ? .3 3 560 50 9250 240
04409N 4250 4400 517179 ? .3 9 420 35 9950 200
04409N 4275 4400 517180 ? .3 2 220 40 9950 200

I 04409N 4300 4400 517181 ? .3 1 280 30 9600 160
04409N 4325 4400 517182 ? .3 1 380 25 7900 190
04409N 4350 4400 517183 ? .3 2 330 30 9HlO 160

I
04409N 4375 4400 517184 7 .3 8 560 60 8250 240
04409N 4400 4400 517185 ? .3 9 390 65 7100 230
Q4409N 4425 4400 517186 ? .3 15 260 3 3350 270
04409" 4450 4400 517187 ? .3 25 540 35 4650 280

I 04409N 4475 4400 517188 7 .3 20 410 45 5800 240
Q4409N 4500 4400 517189 ? .3 1 BOO 35 1850 250
04409N 4525 4400 517190 7 .3 10 1100 10 3000 260

I
04409N 4550 4400 517191 ? .3 15 790 20 2300 IBO

04409N 4575 4400 517192 ? .3 85 1250 30 3600 230
04409N 4600 4400 517193 ? .3 45 940 40 3450 230

I
04409N 4625 4~OO 517194 7 .3 35 950 25 3200 230
04409N 4650 4400 517195 ? .3 25 720 10 2250 220
04409N 4675 4400 517196 I .3 45 830 40 2100 200
04409N 4700 4400 517197 ? .3 40 760 15 2700 220

I 04409N 4725 4400 517198 ? .3 20 660 15 3600 230
Q4409N 4750 4400 517199 ? .3 10 500 15 3200 200
044Q9N 4775 4400 517200 ? .3 10 580 60 3400 180

I
04409N 4800 4400 517201 7 .3 1 410 15 3400 180
04409N 4825 4400 517202 ? .3 2 710 60 3500 190

04409N 4850 4400 517203 ? .3 1 410 60 3350 170
04409N 4875 4400 517204 "] .3 25 540 10 3150 250

I 04409N 4900 4400 517205 ? .3 15 590 10 2100 260
OA409N 4925 4400 517206 ? .3 15 710 25 2900 240
04409N 4975 4400 51720B ? 1.5 210 2450 20 3250 210

I 04409N 5000 4400 517209 7 .3 2 140 100 4900 180
DlUI09N 5025 4400 517210 "] .3 1 490 3 5250 170
04409N 5050 4400 517211 ~ .3 1 260 30 5500 170

I
04409N 5075 4400 517212 7 .3 15 490 95 3900 180
04409N 5100 4400 517213 ? .3 3 500 40 3350 230
044D9N 5125 4400 517214 1 .3 1 350 6 3500 250
04409N 5150 4400 517215 7 .3 1 320 25 4250 210

I 04409N 5115 4400 517216 7 .3 7 1600 110 4600 110
04409N 5200 4400 517217 ? .3 6 150 110 5500 250
04409N 5225 4400 517218 "] .3 1 150 100 4500 220

I 04409N 5250 4400 517219 ? .3 5 240 110 4250 230
04409N 5275 4400 517220 1 .3 1 160 110 4500 200
Q4409N 5300 4400 517221 ? .3 15 310 65 4350 220

I
04409N 5350 4400 517223 ? .3 1 200 40 4700 130
044Q9N 5375 4400 517224 1 .3 1 210 75 4100 120
04409N 5400 4400 517225 1 .3 2 400 15 3850 210
04409N 5425 4400 517226 ? .3 1 250 55 3100 150

I Q4409N 5450 4400 517227 7 .3 1 350 10 3500 200
04409N 5475 4400 511228 1 .3 1 230 140 4700 150
Q4409N 5525 4400 517230 ? .3 1 130 60 2850 45

I
04409N 5550 4400 517231 "] .3 1 610 30 3800 110
04409N 5575 4400 517232 7 .3 1 130 85 2850 190
04409N 5600 4400 517233 '1 .3 1 660 20 4500 130
04409N 5625 4400 511234 7 .3 1 220 35 4400 160

I 04409N 5650 4400 517235 7 .3 1 250 9 4450 160
04409N 5675 4400 517236 1 .3 2 350 30 3750 190
04409N 5700 4400 517237 1 .3 3 420 65 3550 170

I 04409N 5725 4400 517238 7 .3 2 230 35 4550 190
04409N 5750 4400 517239 '1 .3 8 310 65 4150 180
04409N 5775 4400 517240 7 .3 6 300 35 4100 170

• 04409N 5800 4400 517241 1. .3 10 370 55 3950 190
0440QN 5825 4400 517242 ., 3 1 160 40 5200 180



I 488060

I 04409N 5850 4400 517243 1 .3 4 280 70 3600 170
04409N 5875 4400 517244 ? .3 6 210 35 5150 170

I
04409N 5900 4400 511245 1 .3 10 280 55 4600 170
D44Q9N 5925 4400 517246 ? .3 10 400 80 5700 110
OM09N 5950 4400 517247 ? .3 10 500 80 5100 160
04409N 5975 4400 511248 1 .3 4 330 35 5100 160

I 04609N 4550 4600 517252 ? .3 5 740 35 2500 180
04609N 4575 4600 511253 1 .5 40 120 20 2200 190
Otl60gN 4600 4600 517254 ? .5 25 710 30 2600 190

I
04609N 4625 4600 517255 1 .3 40 890 25 2400 220
D4609N 4650 4600 511256 1 .3 15 740 15 2800 210
04609N 4675 4600 517257 '! .5 30 1100 10 2400 210

Dl1609N 4700 4600 511256 1 .3 3 920 40 2150 200

I Q4609N 4125 4/;00 517259 1 .3 1 970 20 2500 190

04609" 4750 4600 517260 ? 1.5 140 8700 20 3050 180
04609N 4800 4600 517262 ? .3 15 990 15 3100 170

I Q4609N 4825 4600 517263 ? .3 15 1050 40 2150 200
04609N 4850 4600 517264 ? .3 5 620 3 250 190
04609N 4875 4600 517265 ? .5 10 620 6 2750 210

I
04609N 4900 4600 511266 1 .3 15 430 3 3400 190
04609t~ 4925 4600 517267 1 .3 5 1150 20 3340 210
04609N 4950 4600 517268 ? .3 7 610 10 3950 180
04609N 4975 4600 511269 1 .5 8 320 10 3400 200

I 04609N 5000 4600 517270 ? .3 60 410 25 4050 200
04609N 5025 4600 517271 1 .3 15 470 25 3450 180
04609N 5050 4600 517272 ? .3 20 510 20 3850 180

I 04609N 5075 4600 517273 ? .3 6 610 25 4500 160
Q4609N 5100 4600 517274 ? .3 15 490 10 4350 180
D4609N 5125 4600 517275 1 .3 30 55, 70 3650 180

I
04609N 5115 4600 517277 ? .3 9 600 20 2350 210
04609N 5200 4600 517278 ? .3 6 390 780 5500 190
04609N 5225 4600 511279 1 .3 4 200 10 4850 140
04609N 5250 4600 517280 ? .5 20 340 30 3250 170

I 04609N 5215 4600 511281 1 .3 150 550 120 n50 200
04609N 5300 4600 517282 1 .3 4 410 ·999 -999 ·999

04609" 5325 4600 517283 ? .3 6 310 -999 -999 -999

I
04609N 5350 4600 517284 ? .3 3 270 -999 -999 -999
04609N 5315 4600 511285 1 .3 2 160 -999 -999 -999
04609" 5400 4600 517286 ? .3 2 490 -999 -999 -999
04609N 5425 4600 517287 ? .3 3 45 -999 -999 -999

I 04601!N 5450 4600 517288 ? .3 1 100 -999 -999 -999

04609" 5500 4600 511290 ? .3 5 520 -999 -999 -999
04G09N 5525 4600 517291 ? .3 10 430 -999 -999 -999

I 04609N 5550 4600 517292 1 .3 4 300 -999 -999 -999
04609N 5575 4600 517293 1 .3 2 330 -999 -999 -999
04609N 5600 4600 517294 ? .5 10 340 -999 -999 -999

I
04609" 5625 4600 517295 1 .3 6 220 -999 -999 -999
04609N 5675 4600 517297 ? .5 5 220 -999 -999 -999
04509N 5700 4600 517298 1 .5 10 260 -999 -999 -999

04609" 5725 4600 511299 1 .3 1 300 -999 -999 -999

I 04609N 5750 4600 517300 1 .3 1 340 -999 -999 -999
Q4609N 5775 4600 517301 ? .3 1 ]30 ·999 -999 -999
D4609N 5800 4600 517302 1 .3 1 220 -999 -999 -999

I D4609N 5825 4600 511303 1 .3 1 280 -999 -999 -999
04609N 5850 4600 517304 ? .3 1 180 -999 -999 -999
0460!lN 5815 4600 517305 '1 .3 1 150 ·999 -999 -999

I
04609N 5900 4600 517306 1 .3 5 320 -999 ·999 -999
04609N 5925 4600 517307 1 .3 4 210 -999 -999 -999
04609N 5950 4600 511308 ? .5 1 350 ·999 ·999 -999
04609N 5975 4600 517309 ? .5 3 300 -999 -999 -999

I 04809N 4825 4800 517312 '1 .3 1 1100 25 2650 210
04B09N 4850 4800 517313 ? .3 1 1000 45 3000 160
04809N 4875 4800 517314 1 .3 1 950 3 2550 110

• 04809N 4900 4800 517315 ? .3 8 900 30 2600 160



I EAST NOImI SAMPLE Ba Cr 1i Zr

I 04809N 4925 4800 517316 1 .3 1 840 15 2250 150
OllB09N 4950 4BOO 517317 '1 .3 1 BOO -999 -999 -999

I
04B09N 4975 4BOO 517318 ? .3 10 740 -999 -999 ·999

""., 04B09N 5000 lIS00 517319 ? .3 1 580 -999 -999 -999

t..O 04809N 5025 4BOO 517320 1 .3 710 -999 -999 -999

0 048091' 5050 4800 517321 1 .3 1 600 -999 -999 -999

I 00
Q4809N 5075 4BOO 517322 ? .3 1 520 -999 -999 -999

00
D4809N 5100 4800 517323 1 .3 1 Bl0 -999 -999 -999
04B09~J 5125 4800 517324 1 .3 1 610 -999 -999 -999

~ 04B09N 5150 4BOO 517325 ? .3 1 noo ·999 -999 -999

I 04B09N 5175 4BOO 517326 J _3 2 640 -999 -999 -999
Q4809N 5200 4800 517327 ? .3 1 4BO -999 -999 -999

I
04B09N 5225 4800 517328 ? .3 2 410 -999 -999 -999
04B09N 5250 4BOO 517329 ? .3 B 600 -999 -999 -999
048Q9N 5275 4800 517330 1 .3 1 490 -999 -999 -999
04B09N 5300 4800 517331 ? .3 5 560 -999 -999 -999

I D4B09N 5325 4BOO 517332 ? .3 1 390 -999 -999 -999
048091~ 5350 4800 517333 ? _3 1 610 -999 -999 -999
D1I8D9N 5375 4800 517334 ? .3 1 420 -999 -999 -999

I
Q4809N 5400 4800 517335 ? .3 1 340 -999 -999 -999
Q4B09N 5425 4800 517336 ? .3 1 200 -999 -999 ·999
04B09N 5450 4800 517337 ? .3 1 280 -999 -999 -999

I
048091' 5475 4BOO 517338 '1 .3 1 250 -999 -999 -999
04809N 5500 4800 517339 ? _3 1 160 - 999 -999 -999
04B09N 5525 4800 517340 '2 .3 1 150 -999 -999 -999
04B09N 5550 4BOO 517341 ? _3 200 -999 -999 ~999

I 04809N 5575 4BOO 517341 ? .3 1 380 -999 - 999 -999
04B09N 5600 4800 517343 ? _3 1 450 -999 -999 -999
04B09N 5625 4BOO 517344 '1 .3 1 360 -999 -999 -999

I
04B09N 5650 4800 517345 ? _3 1 460 -999 -999 -999
048091' 5675 4BOO 517346 ? .3 1 480 -999 -999 -999
04809N 5700 4800 517347 1 .3 15 390 -999 -999 -999
04809N 5725 4800 517348 ? _3 1 95 -999 -999 -999

I Q4809N 5750 4BOO 517349 7 .3 1 130 -999 - 999 -999
04809111 5775 4800 517350 ? _3 1 220 ·999 -999 -999
04B09' 5BOO 4BOO 517351 '1 .3 1 250 -999 - 999 -999

I 04B09N 5B25 4800 517352 1 _3 2 310 -999 -999 -999
Q4809N 5850 4800 517353 ? .3 3 330 -999 -999 -999
04BD9N 5B75 4800 517354 '1 .3 1 260 -999 -999 -999

I
04B09N 5900 4BOO 517355 '1 .3 6 290 -999 -999 -999
04B09N 5925 4BOO 517356 J .3 10 370 -999 - 999 -999
048091' 5975 4BOO 51735B 1 .3 1 2BO -999 -999 ·999
OSOO9N 4B25 5000 517361 J .3 25 360 180 4250 140

I 050091' 4850 5000 517362 ? _3 30 770 55 2800 160
050091' 4875 5000 517363 ? _3 40 460 7 1400 160
050091' 4900 5000 517364 '1 _3 6 630 -999 -999 -999

I 050091' 4925 5000 517365 ? _3 30 370 -999 -999 -999
050091' 4950 5000 517366 ? .3 65 710 -999 -999 -999
050091' 4975 5000 517367 '1 .3 40 470 ·999 -999 -999

I
050091' 5000 5000 517368 1 .5 20 570 -999 -999 -999
050091' 5025 5000 517369 ? .5 10 420 ·999 -999 -999
050091' 5050 5000 517370 7 .3 7 620 -999 -999 -999
050091' 5075 5000 517371 ? .3 6 590 -999 -999 -999

I 050091' 5100 5000 517372 7 .3 15 630 -999 -999 -999
050091' 5125 5000 517373 ? .3 4 620 -999 ·999 -999
05009N 5150 5000 517374 1 .3 15 400 -999 -999 -999

I
05009N 5175 5000 517375 ? .3 8 370 -999 ·999 -999
050091' 5200 5000 517376 1 .3 5 870 -999 -999 -999
OSOO9N 5225 5000 517377 1 .3 1 290 -999 -999 -999

I
05009N 5250 5000 51737B 1 .3 1 300 ·999 -999 -999
05009N 5275 5000 517379 1 .3 75 460 -999 -999 -999
050091' 5300 5000 517380 1 .3 1 380 -999 -999 -999
050091' 5325 5000 517361 ? .3 1 470 -999 ·999 -999• 050091' 5350 5000 517362 ? .3 3 510 -999 -999 -999



I 48806 ",:.

I 05009N 5375 5000 517383 "1 .3 3 270 -999 ·999 -999
05009N 5400 5000 517384 "1 .3 35 460 -999 -999 -999

I 05009N 5425 5000 517385 1 .3 15 460 -999 -999 -999
OSOO9N 5450 5000 517386 1 .3 10 500 -999 -999 -999
05009N 5475 5000 517387 1 .3 8 500 -999 -999 -999

I 05009N 5500 5000 517388 '2 .3 2 260 -999 -999 ·999
05009N 5525 5000 517389 1 .3 5 690 -999 -999 -999
05009N 5550 5000 517390 ? .3 3 580 -999 -999 -999

I
05009N 5575 5000 517391 ? .3 2 770 -999 --999 -999
05009N 5600 5000 511392 1 .3 4 840 -999 -999 -999
05009N 5625 5000 517393 ? .3 2 680 -999 -999 -999
Q5Q09N 5615 5000 5173QS 1 .3 15 420 -999 -999 -999

I 05009N 5700 5000 511396 1 .3 15 610 -999 -999 -999
05009N 5725 5000 511397 ? _3 10 590 -999 -999 -999
Q5QD9N 5750 5000 517398 ? .3 15 480 ·999 -999 ·999

I
05009N 5775 5000 517399 ? .3 10 410 -999 -999 -999
05009N 5800 5000 517400 ? .3 8 550 -999 -999 ~999

OSOO9N 5825 5000 517.1Hll ? .3 8 480 -999 -999 -999

I
05009N 5850 5000 517402 1 .3 10 590 ·999 -999 -999
05009N 5875 5000 517403 ? .3 10 580 -999 -999 -999
05009N 5925 5000 517405 ? 1.0 50 260 -g99 ·999 -999
05009N 5950 5000 517406 ? .3 40 360 -999 -999 -999

I 05009N 5975 5000 517407 "1 .3 30 340 -999 -999 -999
05209N 4825 5200 517410 ? .3 15 660 230 4250 160
05209N 4850 5200 517411 "1 .3 25 1000 230 4150 140

I
05209N 4875 5200 517412 ? .3 15 280 200 3700 140
05209N 4900 5200 517413 ? .3 15 390 200 4050 120
05209N 4925 5200 517414 ? .3 20 330 420 4200 140
05209N 4950 5200 517415 ? .3 35 1200 290 2650 170

I 05209N 4975 5200 517416 ? .3 20 4750 190 4400 170
05209N 5000 5200 517417 ? .3 6 470 280 3300 160
05209N 5025 5200 517418 ? _3 1 570 -999 -999 -999

I 05209N 5050 5200 Sllll19 ? .3 8 300 -999 -999 -999
05209N 5075 5200 517420 1 .3 25 280 -999 -999 -999
05209N 5100 5200 517421 ? .3 25 470 ·999 -999 -999

I
05209N 5125 5200 517422 ? .3 80 280 -999 -999 -999
05209N 5150 5200 517423 1 .3 250 300 ·999 -999 -999
05209N 5175 5200 517424 ? .3 90 460 -999 -999 -999
05209N 5200 5200 517425 "1 .3 160 400 -999 -999 -999

I 05209N 5225 5200 517426 1 .3 400 420 -999 -999 -999
05209N 5250 5200 517427 ? .3 110 930 -999 -999 -999
05209N 5275 5200 517428 "1 .3 35 600 -999 -999 -999

I 05209N 5300 5200 517429 7 .3 110 720 -999 -999 -999
05209N 5325 5200 517430 ? .3 40 900 -999 -999 -999
05209N 5350 5200 517431 ? .3 25 690 -999 -999 -999

I
05209N 5375 5200 517432 ? .3 50 650 -999 -999 -999
05209N 5400 5200 517433 ? .3 40 730 -999 -999 -999
05209N 5425 5200 517434 ? .3 40 400 -999 -999 -999
05209N 5450 5200 517435 ? .3 40 480 -999 -999 -999

I 05209N 5475 5200 517436 ? .3 40 520 -999 -999 -999
05209N 5500 5200 517437 ? _3 55 460 -999 -999 -999
05209N 5525 5200 517438 1 .3 25 400 -999 -999 -999

I 05209N 5550 5200 517439 ? .3 25 320 - 999 -999 -999
05209N 5575 5200 517440 ? .3 7 340 -999 -999 -999

05209N 5600 5200 517441 ? .3 25 530 -999 -999 -999

I
05209N 5625 5200 517442 ? .3 40 740 -999 -999 -999
05209N 5650 5200 517443 ? .3 30 320 -999 -999 -999
05209N 5675 5200 517444 ? .3 50 610 -999 -999 -999
05209N 5700 5200 517445 1 _3 55 660 - 999 -999 -999

I 05209N 5725 5200 517.446 ? _3 40 330 -999 -999 -999
05209N 5750 5200 517447 1 .3 35 210 -999 -999 -999
05209N 5775 5200 517448 ? .3 15 210 -999 -999 -999

• 05209N 5800 5200 517449 ? .3 15 120 -999 -999 -999
0520QN 5825 5200 517450 1 3 " ''0 ••• ••• •••
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I 05209N 5850 5200 517451 1 .3 1 200 -999 -995 -999
05209N 5875 5200 517452 ? .3 25 450 -999 -999 ·999

I 05209N 5900 5200 517453 ? .3 20 630 -999 -999 -999
05209N 5925 5200 517454 ? .3 20 610 -999 -999 -999
05209N 5950 5200 517455 ? .3 15 340 -999 -999 -999

I 05209N 5975 5200 517456 ? .3 6 770 -999 -999 -999

05409N 4825 5400 517459 ? .5 15 150 440 6550 140
Q5409N '850 5400 511460 1 .5 15 200 330 6650 130
05409N 4875 5400 517461 '1 .5 10 1'0 640 6600 150

I 05409N 4900 5400 517462 ? .5 10 140 740 7450 160
05409N 4925 5'00 517463 ? .5 5 110 590 7800 160
05409N 4950 5400 511~6ll. '1 _5 , 100 420 7100 220

I 05409N 4975 5400 517465 ? .5 15 55 1250 7500 170
05409N 5000 5400 511466 1 .3 2 120 1200 1550 170
05'09N 5025 5400 517467 ? .5 4 85 1200 7500 190

I
05409N 5050 5400 517468 ? .3 7 100 1250 7650 190
05409N 5075 5400 517469 ? 1.0 3 110 1300 7000 180
05'09N 5150 5400 517472 ? 1.0 3 180 820 4650 100
05409N 5175 5400 517473 1 .5 1 60 740 4300 85

I 05409N 5200 5400 517474 1 .5 9 65 620 5600 150
05409. 5225 5400 517475 ? .5 5 110 700 4150 85
05409N 5250 5400 517476 ? .5 8 120 420 3850 95

I 05409N 5275 5400 517477 ? .5 7 40 630 4450 95
05409N 5325 5400 517479 ? .5 3 25 680 6150 120
05409' 5350 5400 517480 ? .5 8 65 460 5850 140

I
D5409N 5375 5400 511481 ? 1.0 8 110 540 5550 120
05409. 5400 5400 517482 1 1.0 4 240 690 4950 95
05409N 5425 5400 517483 ? .5 15 120 700 5300 120
05409N 5450 5400 517484 ? 1.0 15 530 560 4000 100

I 05409" 5500 5400 517486 1 .5 10 130 830 5300 130
05409N 5525 5400 517487 1 .3 9 110 760 5300 110
05409. 5550 5400 511488 1 .3 10 170 410 3650 130

I OS409N 5575 5400 517489 ? .3 6 25 470 3600 140
05409. 5600 5400 517490 ? .5 6 25 420 4350 130
05409' 5625 5400 511'91 1 .5 8 170 580 5200 110

I
05409N 5650 5400 517492 ? .5 6 200 490 4250 110
05409N 5675 5400 517493 ? .5 3 140 220 2600 65
05409N 5700 5'00 511494 ? .5 5 110 440 3750 85
05409N 5725 5400 517495 1 .5 20 300 470 4050 130

I 05409' 5750 5400 517496 1 .3 15 320 590 4550 140
05409N 5775 5400 517497 ? .3 15 410 470 3650 120
05409. 5800 5400 517498 ? .3 3 95 840 4350 70

I 05409N 5825 5400 517499 ? .3 1 70 840 4300 80
Q5409N 5850 5400 517500 ? .5 1 270 760 3600 100
D5409N 5875 5400 517501 1 .3 1 110 '20 5500 130

I
05409" 5900 5400 511502 1 .5 1 75 560 5300 120
OS409N 5925 5400 517503 1 .3 1 85 660 5450 130
05409. 5950 5400 517504 1 .3 1 90 1350 6300 220
05409N 5975 5400 517505 1 .3 1 180 1800 7550 260

I 05609N 4825 5600 517507 ? .5 10 410 640 6650 160
05609N 4850 5600 517508 1 .5 5 170 940 7100 160
05609N 4815 5600 511509 1 .5 1 160 460 6500 160

I
05609N 4900 5600 517510 1 .3 2 60 1200 5550 90
05609. 4925 5600 511511 1 .5 1 230 380 5750 130
05609N 4950 5600 511512 1 .5 1 280 1150 5900 160

I
05609N 4975 5600 517513 1 .3 3 370 820 5550 100
05609' 5000 5600 517514 1 .5 1 320 590 4900 75
05609N 5025 5600 517515 1 .3 1 180 520 5300 120
05609N 5050 5600 511516 1 .3 1 320 580 5800 110

I 05609N 5015 5600 517517 ? .5 1 430 660 5550 110
05609N 5100 5600 517518 1 .5 1 490 510 4000 85
05609N 5125 5600 517519 1 .5 1 240 950 4300 95

• 05609N 5150 5600 517520 ? .5 1 300 900 4400 95
()5609N 517"i "'ifinn "'i 17"'i71 ? • • ?<n ,n"n Ao"n "n



I
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I 056D9N 5200 5600 517522 ? .5 5 70 720 5400 120
05609N 5225 5600 517523 ? .5 1 180 1050 3500 110

I
05609N 5250 5600 517524 1 .5 1 150 710 5300 110
05609N 5300 5600 51752fi ? .5 1 190 1100 4650 110
05609N 5325 5600 517527 ? 1.0 1 400 1100 5250 130
05609N 5350 5600 517528 ? .3 1 330 600 4050 85

I 05609N 5375 5600 517529 1 .5 10 250 350 5250 150
05609N 5400 5600 517530 ? .5 2 80 370 5150 140
05609N 5425 5600 517531 ? .3 1 65 620 4500 95

I
05609N 5450 5600 517532 ? .3 1 200 720 4350 70
05609N 5475 5600 517533 ? .3 1 310 620 4100 85
05609N 5500 5600 270077 ? .3 4 130 -999 -999 -999
05609N 5500 5600 517534 ? .3 1 2)0 840 4300 B5

I 05609N 5520 5600 270076 ? _3 3 590 -999 -999 -999
05609N 5540 5600 270015 ? .3 5 190 -999 -999 -999
05609N 55BO 5600 270073 ? .3 5 290 -999 -999 -999

I 05609N 5600 5600 270072 1 .3 7 230 -999 -999 ·999
05609N 5620 5600 ~?70071 ? .3 15 410 -999 -999 -999
05609N 5640 5600 270070 ? .3 ) 480 -999 -999 -999

I
05609N 5660 5600 270069 ? .3 17 300 -999 -999 -999
05609N 5680 5600 27006B ? .3 7 220 -999 -999 -999
05609N 5700 5600 270067 ? .3 9 200 -999 -999 -999
05609N 5720 5600 270066 ? .3 17 170 -999 -999 -999

I 05609N 5740 5600 270065 ? .3 10 210 -999 -999 -999
05609N 5780 5600 270063 ? .3 8 310 -999 -999 -999
05609N 5800 5600 270062 ? .3 9 20 ·999 -999 -999

I 05609N 5B20 5600 270061 1 .3 37 499 -999 -999 -999
05609N 5900 5600 270057 ? .3 14 370 -999 -999 -999
05609N 5920 5600 270056 ? .3 17 310 -999 -999 -999

I
D5609N 5940 5600 2]0055 ? .3 7 240 ~999 ·999 -999
05609N 5960 5600 270054 ? .3 4 200 -999 -999 -999

05809N 4B25 5800 517535 ? .3 6 260 930 7750 150
05809N 4850 5800 517536 ? .3 10 140 740 7350 160

I 05809" 4875 5800 517537 ? .3 20 100 760 6950 140
05809N 4900 5800 517538 ? .3 B 100 620 5500 95
05809~I 4925 5800 517539 ? .3 3 220 330 6000 130

I 05B09N 4950 5BOO 517540 ? .3 8 360 370 5550 140

05809N 4975 5800 517541 ? .3 6 320 480 4900 120
05B09N 5000 5800 511542 ? .3 4 110 480 6100 120

I
05809N 5025 5800 517543 ? .3 7 1BO 550 6000 130
05809N 5050 5800 517544 ? 49B.5 -999 -999 -999 -999 -999
05809N 5075 5800 517545 ? .3 7 140 660 6900 160
05B09N 5100 5800 517546 ? .3 6 120 620 7350 140

I 05809N 5125 5800 517547 1 .3 6 140 440 4650 95
05809N 5175 5800 517549 7 .3 2 270 -999 -999 -999

05809N 5200 5BOO 517550 ? .3 4 370 -999 ·999 ·999

I
05809N 5225 5800 517551 1 .3 4 220 -999 -999 -999
05809N 5250 5800 517552 1 .3 7 170 -999 -999 -999
05809N 5275 5800 517553 1 .3 5 190 -999 -999 -999
05809N 5325 5800 517555 ? .3 1 380 -999 -999 -999

I 05809N 5350 5BOO 517556 1 .3 9 380 -999 -999 -999
05B09N 5375 5800 517557 ? .3 3 60 -999 ·999 ·999
05809N 5400 5800 517558 7 .3 1 5 -999 ·999 -999

I 05B09N 5425 5BOO 517559 1 .3 1 130 -999 -999 -999
05B09N 5450 5800 517560 1 .3 2 30 -999 -999 -999
05809N 5475 5800 517561 1 .3 1 20 -999 -999 -999

I
OS809N 5500 5800 517562 ? .3 3 55 -999 -999 ·999
05809N 5520 5BOO 270021 1 .3 4 75 -999 -999 -999
05B09N 5525 5BOO 517563 1 .3 1 190 -999 -999 -999
OSB09N 5540 5BOO 270022 ? _3 2 5 -999 -999 -999

I 05B09N 5560 5BOO 270023 ? .3 2 5 -999 -999 -999
05809N S5BO 5800 270024 1 .3 3 260 -999 -999 -999
05B09N 5600 5BOO 270025 ? .3 B 15 -999 -999 -999

I OS809N 5620 5800 270026 1 .3 11 200 -999 -999 -999
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05809N 56.:10 5800 270027 ~ .3 15 65 - 999 -999 -999
05809t~ 5660 5800 270028 '2 .3 10 85 -999 -999 -999

I 05BD9N 5680 5BOO 270033 ? .3 10 90 -999 -999 - 999
05809N 5700 5800 270034 1 .3 14 95 -999 -999 -999
05809N 5720 5BOO 270035 ? .3 10 95 -999 -999 -999

I 05809N 5740 5BOO 270036 ? .3 11 420 -999 -999 -999
05B09" 5760 5BOO 270037 ? .3 11 290 -999 -999 -999
05B09N 5780 5800 270038 1 .3 25 300 -999 -999 -999

I
05B09N 5800 5BOO 270039 1 .3 11 160 -999 -999 -999
05809N 5820 5BOO 270040 "/ .3 9 270 -999 -999 -999
05809N 5840 5BOO 270041 1 .3 6 90 -999 -999 -999
OS809N 5860 5800 270042 ? .3 4 110 ·999 -999 -999

I 05809N 5B80 5800 270043 ? .3 7 120 -999 -999 -999
0580911I 5900 5BOO 270044 "/ .3 2 95 -999 -999 -999
05809N 5940 5BOO 270046 ? .3 5 130 -999 -999 ·999

I 05809N 5960 5BOO 270047 1 .3 9 IBO -999 -999 -999
05809N 5980 5BOO 2700..:18 "{ .3 9 240 -999 -999 -999
D6009N 4825 6000 517564 ? 1.0 5 374 555 5763 140

I
06009N 4850 6000 517565 1 .5 15 283 650 5319 110
06009N 4875 6000 517566 ? 1.0 4 290 164 56B5 140
06009N 4900 6000 5H567 ? 1.0 1 490 40 5142 110
06009N 4925 6000 51756B ? 1.0 3 294 345 4765 120

I 06D09N 4950 6000 517569 ? 1.0 45 Ga5 313 4768 140
06009' 4915 6000 517570 ? .5 10 538 199 5044 130
06009N 5000 6000 517571 ? .5 10 370 3BO 57B6 130

I
06009' 5025 6000 517572 ? .5 3 152 460 6224 120
06009N 5050 6000 517573 ? .5 3 145 517 6224 110
06009N 5075 6000 517574 ? .5 15 267 340 6079 140
06009' 5100 6000 517575 ? .5 9 233 2B7 5769 140

I 06009N 5125 6000 5H576 1 .3 45 194 562 5319 120
06DD9N 5150 6000 517577 ? .3 1 103 597 5650 120
06009N 5175 6000 517578 ? .5 1 134 474 5755 140

I 06009N 5200 6000 517579 ? .5 6 86 450 5553 120
06009' 5225 6000 517580 ? .5 1 134 640 531B 130
06009N 5250 6000 517581 ? .5 6 92 573 5430 120

I
06009' 5275 6000 5H5B2 1 .5 3 155 592 5553 150
06009' 5300 6000 517583 1 .5 8 238 609 4B9B 130
06009' 5325 6000 5175B4 1 .5 6 199 573 5177 140
06009N 5350 6000 517585 ? .3 1 B6 696 5597 130

I 06009' 5375 6000 517586 ? .5 1 36 75B 5BB6 150
06009N 5400 6000 517587 ? .3 3 125 677 5742 140
060Q9N 5425 6000 517588 ? .5 1 140 554 66B7 160

I 06009N 5450 6000 517589 ? 1.0 1 845 684 5741 100
06009N 5475 6000 517590 ? .3 1 394 626 6130 130
06209N 3025 6200 563302 1 .3 1 100 7 1136 130

I
06l09N 3050 6200 563303 ? .3 1 B65 74 4523 150
06209N 3075 6200 563304 ? .3 4 1294 90 393B 150
06209N 3100 6200 563305 ? .5 5 1074 111 4297 150
06209N 3125 6200 563306 ? .3 4 633 9B 4490 J40

I 06209N 3250 6200 563311 1 .3 2 378 72 5219 150
06209N 3275 6200 563312 1 .3 3 B64 124 43B9 140
Q6209N 3300 6200 563313 ? .3 7 1152 116 43B2 130

I 06209N 3325 6200 563314 1 .3 1 1024 69 4912 170
06209' 3350 6200 563315 1 .3 1 982 B4 4797 150
06209N 3315 6200 563316 '2 .3 2 744 67 5266 200

I
06209N 4B25 6200 517592 1 .3 30 9BO 420 6900 110
06209N 4B50 6200 517593 1 .3 60 B40 410 6300 130
06209' 4875 6200 517594 ? .3 60 650 490 6250 120
06209N 4900 6200 517595 1 .3 35 640 360 5050 95

I 06209N 4925 6200 517596 1 .3 7 560 95 6600 110
06209N 5000 6200 517599 1 .3 10 IBO 400 6000 110
06209N 5025 6200 517600 ? .3 6 150 950 7200 170

I 06209N 5050 6200 511601 1 .3 5 110 550 6700 160
06209N 5075 6200 517602 ? .3 2 530 340 4750 100



I
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I
06209N 5100 6200 517603 ? .3 2 260 420 5200 110

I 06209N 5125 6200 517604 ? .3 • .30 390 4350 100
06209~1 5150 6200 517605 ? .3 6 .90 1350 5950 1.0

~?
06209N 5175 6200 511606 ? .3 10 390 570 .900 120

I r:.;;;; 06209!~ 5200 6200 517607 ? .3 6 150 860 7350 150

0
06209<0 5225 6200 517608 ? .3 1 20 940 5900 140
06209N 5250 6200 517609 ? .3 3 90 790 5950 140oc: 06209<0 5275 6200 517610 ? .3 1 .00 750 3750 65

I 0:) 06209N 5300 6200 517611 ? .3 1 230 450 5100 110
~ 06209N 5325 6200 517612 ? .3 1 180 640 4500 95

06209N 5350 6200 517613 1 .3 1 260 630 4350 120

I 06209N 5375 6200 517614 1 .3 2 740 710 4300 90
06209N 5400 6200 517615 ? .3 1 290 770 ,4550 70
06209N 5425 6200 517616 1 .3 10 360 740 5700 140

I
062091~ 5450 6200 517617 1 .3 1 360 730 4250 70
06409N 3100 6400 563318 ? .3 15 401 614 7400 220
06409N 3125 6400 563319 1 .3 5 573 614 5911 180
06409N 3150 6400 563320 ? .3 15 1207 651 6657 190

I 06409N 3175 6400 563321 ? .3 10 2347 553 5741 170
06409N 3200 6400 563322 ? .3 10 446 896 7963 180
06409N 3225 6400 563323 1 .3 9 385 556 7839 160

I 06409N 3250 6400 563324 ? .3 7 325 496 7645 160
06409N 3275 6400 563325 ? .3 10 150 557 9029 170
06409N 3300 6400 563326 1 .3 55 709 1438 8954 270

I
06409N 3325 6400 5G3327 ? .3 15 424 701 8749 230
06409N 3350 6400 563326 1 .3 20 341 598 9910 220
06409N 3375 6400 563329 ? 1.0 1 369 126 6740 130
06409N 4825 6400 517620 ? .5 4 990 90 8550 170

I 06409N 4850 6400 517621 1 .3 25 720 270 7050 120
06409N A875 6400 517622 ? .5 55 1350 370 6450 140
06409N 4900 6400 517623 ? .3 65 1250 540 5550 170

I 06409N 4925 6400 517624 ? .5 55 1150 430 4350 120
064D9N 4950 6400 517625 ? .3 45 570 450 4850 110
06409N 4975 6400 517626 ? .5 40 470 380 5700 120

I
06409N 5000 6400 517627 ? .5 25 180 680 6250 110
06409N 5025 6400 517628 1 .3 9 640 210 5350 120
06409N 5050 6400 517629 1 .3 10 240 140 4800 100
06409N 5075 6400 517630 ? .5 20 100 290 6400 170

I 06409N 5100 6400 517631 ? .3 20 170 510 6500 120
06409N 5125 6400 517632 1 .5 10 180 490 5850 950
06409N 5150 6400 517633 1 .5 20 190 700 6550 120

I 06409N 5175 6400 517634 ? .3 20 540 1300 6850 180
Q6409N 5200 6400 517635 '] .5 15 430 1050 6600 160
06409N 5225 6400 517636 1 .5 55 780 620 4650 140

I
06409N 5250 6400 517637 ? .3 15 570 1400 7450 240
06409N 5275 6400 517801 ? .5 6 770 1800 6100 210
06409N 5300 6400 517802 1 .5 6 780 1500 5500 150
06409N 5325 6400 517803 1 .3 9 460 1800 5950 190

I 06409N 5350 6400 517804 1 .3 6 610 1900 5150 120
06409N 5375 6400 517805 ? .5 7 160 1400 7900 150
06409N 5400 6400 517806 1 .5 10 330 1800 8550 180

I
06409N 5'25 6400 517807 1 .5 15 310 1600 6650 150
06409N 5450 6400 517808 1 .5 5 270 860 6200 100
06409N 5475 6400 517809 1 .5 10 450 1150 4200 100
06609N 3150 6600 563331 1 .5 10 498 62 4774 150

I 06609N 3225 6600 563334 1 .5 1 520 1015 5806 160
06609N 3250 6600 563335 1 .3 1 29' 883 6766 130
06609N 3275 6600 563336 1 .3 1 B8 510 6635 130

I 06609N 3300 6600 563337 1 .3 5 90 208 6132 70
06609N 3325 6600 563338 1 .3 15 235 599 6366 120
06609N 3350 6600 563339 1 .3 6 238 443 6447 120

• 06609N 3375 6600 563340 1 .3 9 245 535 6472 120
06609N 4B25 6600 517812 1 .5 25 670 70 5200 120



I
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I
06609N 4875 6600 517814 ? .5 20 680 45 3500 170

I
06609N 4900 6600 517815 ? .5 65 660 230 4950 130
06609N 4925 6600 517816 7 1.0 80 630 130 4200 140
06609N 4975 6600 517818 ? .5 70 540 270 4600 150
06609N 5025 6600 517820 ? .3 30 460 680 5650 170

I 06609N 5050 6600 517821 ? .5 25 480 700 6400 170
D56D9N 5075 6600 517822 1 .5 20 430 1100 5850 210
06609N 5100 6600 517823 ? .5 20 450 1450 6350 210

I 06609N 5125 6600 517824 ? .3 15 550 1600 7800 230
06609" 5150 6600 511825 ? .5 10 330 2200 7300 240
06609N 5175 6600 517826 1 .5 1 560 1800 8700 300

I
06609N 5200 6600 517827 ? .5 1 600 1900 8400 260
06609N 5225 6600 517828 ? .5 3 1050 1800 6900 220
06609N 5250 6600 517829 ? .5 2 820 1800 7450 220
06609N 5275 6600 517830 ? .5 2 770 1500 1100 220

I 06609N 5300 6600 517831 ? .5 350 580 460 4650 140
06609N 5325 6600 517832 ? .5 150 540 510 4900 150

06609N 5375 6600 511834 ? .3 4 480 820 5850 140

I 06609N 5425 6600 517836 1 .3 1 210 680 5950 120
06609N 5450 6600 517837 ? .3 4 280 820 6700 170
06609N 5475 6600 517838 ? .3 1 190 720 7500 170

I
06809N 3250 6800 561003 ? .3 15 480 850 7350 200
06B09N 3275 6800 561004 ? .3 10 500 870 7100 210
06809' 3300 6800 561005 ? .3 15 250 1000 7700 180
06809N 3325 6800 561006 ? .3 10 590 95 3650 130

I 06809' 3350 6800 561007 1 .3 4 750 330 4600 180
06809' 3375 6800 561008 ? .3 1 620 35 3750 140
06809' 3400 GHoe 561009 ? .3 1 510 35 3450 120

I
06B09N 3425 6800 561010 1 .3 1 800 10 3450 150
06809N 3450 6800 561011 ? .3 1 710 20 3500 140
06809N 3475 6800 561012 1 .3 1 870 6 3550 170

I
06809N 3500 6800 561013 ? .3 2 1200 15 3350 170
06809N 3525 6800 561014 ? .3 1 780 15 4100 160
06B09N 355D 6800 561D15 ? .3 1 890 45 3550 160
06809' 3575 6800 561016 1 .3 1 700 25 4150 150

I 06809' 3600 6800 561017 1 .3 1 800 40 3950 140
06809N 3625 6800 561018 ? .3 1 850 20 3700 150
06809' 3650 6800 561019 1 .3 9 850 30 3600 160

I
06809N 3675 6800 561020 1 .3 25 810 35 3200 140
06B09N 3700 6800 56102l ? .3 5 620 11 4550 130
06809' 3725 6800 561022 1 .3 10 220 410 4e50 100
06809N 3750 6800 561023 ? .3 9 75 600 6300 110

I 06809N 3775 6800 551.024 ? .3 9 110 560 6700 160
Q6B09N 3800 6800 561025 ? .3 5 160 7Bo 7400 150
06809N 3825 6800 561026 ? .3 6 120 890 8750 180

I 06B09N 3850 6800 561027 ? .3 10 85 830 7700 150
06809N 3875 6800 551028 ? .3 2 510 1550 6400 200
06809' 3900 6800 561029 ? .3 2 300 1000 6900 150

I
06809' 3925 6800 561030 1 .3 1 350 1150 7000 lBO
06809N 3950 6800 561031 1 .3 1 370 970 8050 190
06809N 3975 6800 561032 1 .3 2 320 900 8150 210
06809' 4000 6800 561033 ? .3 6 270 1000 7850 220

I 06809N 4025 6800 561034 1 .3 1 420 890 7750 200
06809N 4050 6800 561035 1 .3 5 320 740 6150 190
06809N 4075 6800 561036 1 .3 3 380 930 6000 180

I 06B09' 4100 6800 561037 1 .3 1 340 920 5250 110
06809N 4125 6800 561038 1 .3 1 570 740 8350 210
06809N 4200 6800 561041 1 .3 1 360 490 7800 190

I
06809N 4250 6800 561043 1 .3 1 380 550 6800 190
06809N 4275 6800 561044 1 .3 1 380 430 5800 180
06809N 4325 6BOO 561046 1 .3 1 360 310 6200 150
06809' 4375 6800 561048 1 .3 1 320 320 5800 140• 06809N 4400 6800 561049 1 .3 1 160 300 6800 190
n:::Rf'lQhI 44?5 6800 561050 1 3 1 300 380 6200 150
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I 06809N 4450 6800 561051 1 .3 1 80 380 6600 170
06809N 4475 6800 561052 1 .3 1 150 890 7000 220

I
06809N 4500 6800 563342 ? .3 2 79 497 6880 190
06809N 4525 6800 56'3343 1 .3 4 173 4,4 6290 160
06809N 4550 6800 563344 ? .3 1 233 527 6465 170
06809N 4575 6800 563345 ? .3 20 233 798 6265 160

I 06809" 4600 6800 563346 1 .3 9 261 840 6414 110
06B09N 4625 6800 5633<::;7 ? .3 4 237 241 5383 160
06809N 4650 6800 563348 ? .3 5 222 555 5586 150

I 06809N 4675 6800 563349 ? .3 1 376 179 4392 160
06809N 4700 6800 563350 ? .5 15 616 104 4044 120
06809N 4125 6800 563351 ? .5 75 708 125 4526 150

I
06809N 4750 6800 563352 ? .5 90 1209 64 5382 180
06809N 4775 6800 563353 ? .5 240 2887 61 4130 170
06809N 4800 6800 563354 7 .3 610 420 183 3592 75
06809N 4825 6800 563355 1 .3 230 696 159 4459 110

I 06609rJ 4875 6800 563357 ? .3 1050 760 150 6294 75
06809N 4900 6800 563358 ? 1.0 65 818 104 4097 110
06809N 4925 6800 563359 1 1.0 120 1258 114 5556 120

I 06809" 4950 6800 563360 ? 1.5 220 637 89 4839 110
06B09tJ 4915 6800 563361 ? 1.0 75 772 163 4721 130
06809N 5000 6800 563362 1 .5 55 553 153 6321 140

I
06809N 5025 6800 563363 1 .3 25 220 379 5620 120
06809N 5050 6800 563364 1 .3 7 76 243 6220 140
06809N 5075 6800 563365 1 .3 10 150 329 5735 85
06809N 5100 6800 563366 ? .3 10 139 205 6691 150

I D6809N 5125 6800 563367 1 .3 60 492 238 4320 130
06809N 5150 6800 563366 ? .3 8 165 387 5650 130
06809N 5175 6800 553369 ! .3 7 240 529 6013 110

I 06809N 5200 6800 563370 ? .3 10 111 353 5748 120
06809N 5225 6800 563371 ? .3 15 214 388 5653 130
06809N 5250 6800 563372 1 .3 15 349 392 5541 130

I
06809N 5215 6800 563373 ? .5 20 405 337 5012 130
Q6809N 5300 6800 563374 1 .3 55 630 286 4850 130
06809N 5325 6800 563375 1 .3 20 341 292 4731 150
06809N 5350 6800 563376 ? .3 3 118 600 7427 130

I 06B09N 5375 6800 563377 ? .3 4 380 480 6023 150
06809N 5400 6800 563378 1 .3 2 149 379 6237 110
06B09r~ 5425 6800 563379 1 .3 1 11 776 7773 130

I 06B09N 5450 6800 563380 1 .3 7 63 537 6899 160
06809N 5475 6800 563381 ? .3 4 125 505 6642 120
07009' 3300 7000 561054 1 .3 5 390 630 6950 210

I
07009N 3325 7000 561055 1 .3 5 540 110 4350 190

07009' 3350 7000 561056 ? .3 2 520 70 3300 170
07009N 3375 7000 561057 1 .3 1 700 45 3250 150
QIQ09N 3400 7000 561058 ? .3 I 560 8 3200 160

I 01009N 3425 7000 561059 1 .3 30 390 25 3900 140
Q7009N 3450 7000 561060 1 .3 2 600 10 3750 160
07009N 3475 7000 561061 1 .3 6 620 20 3500 170

I
07009N 3500 7000 561062 1 .3 1 780 25 3700 150
07009N 3525 7000 561063 1 .3 1 730 40 3800 140
01009N 3550 7000 561064 1 .3 1 180 15 3300 140

07009' 3575 7000 561065 1 .3 4 1050 20 3650 170

I 07009N 3600 1000 561066 1 .3 2 910 25 4000 170
07009' 3625 7000 561067 1 .3 1 770 45 4500 160
07009N 3650 1000 561068 1 .3 1 520 20 4150 140

I 07009N 3615 7000 561069 1 .3 5 710 30 3750 130
07009N 3700 7000 561010 1 .3 1 800 50 4050 loU)

01009N 3725 7000 561071 1 .3 1 600 40 4200 120

I
07009' 3750 7000 561012 1 .3 1 710 50 3500 160
07009' 3775 7000 561013 1 .3 2 160 470 5750 120
07009N 3800 7000 561014 1 .3 1 590 560 5350 140
Q7Q09N 3825 7000 561075 ? .3 1 370 700 6600 160• 07009N 3850 7000 561075 1 .3 3 320 630 7100 150
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I 07D09N 3875 7000 561077 '1 .3 1 320 700 6250 130
07009N 3900 7000 561078 ? .3 1 680 880 9000 200

I 07009N 3925 7000 561079 ? .3 1 530 650 8800 130
Q7009N 3950 7000 561080 '1 .3 2 540 980 8100 220
07009N 3975 7000 561081 7 .3 2 340 1200 8200 180

I Q7Q09N 4000 7000 561082 ? .3 2 580 1150 8450 190
07009N 4025 7000 561083 7 .3 1 320 1200 6900 170
07009N 4050 7000 561084 ? .3 3 270 1000 7'00 200

I
07009N '075 7000 561085 ? .3 3 250 860 B700 230
07009N '100 7000 561086 ? .3 2 570 640 7650 200
07009N '125 7000 561087 ? .3 2 280 600 5750 180
Q1Q09N 4150 7000 56108B ? .3 4 240 640 5950 150

I 07009N 4200 7000 561090 ? .3 I 450 290 6600 210
07009N 4250 7000 561092 ? .3 1 270 230 6200 110
07Q09N 4275 7000 561093 ? .3 5 390 220 6700 170

I
070U9N 4300 7000 56109' 1 .3 1 360 240 5950 110
070D9N 4350 7000 561096 ? .3 6 270 320 6100 170
D7Q09N 4400 7000 561098 ? .3 5 210 370 7150 180

I
Q7009N 4475 7000 561101 ? .3 10 310 390 5500 140
07009N 4500 7000 561102 7 .3 1 390 360 6750 200
07009N 4525 7000 563384 ? .3 1 359 372 6737 210
07009N 4550 7000 563385 ? .3 2 461 317 6061 180

I 07009N 4600 7000 563387 ? .3 2 709 247 6117 200
07009N 4625 7000 56338B ? .5 2 350 268 6551 180
07009N 4650 7000 563389 1 .3 4 450 133 6180 180

I
07009N 4675 7000 563390 ? .3 2 591 77 4432 160
Q7009N 4700 7000 563391 7 .3 2 770 64 5368 150
Q1Q09N 4725 7000 563392 1 .3 1 863 130 3136 180
07009N 4750 7000 563393 ? .3 2 166 207 5662 130

I 07009N 4775 7000 563394 ? .3 1 450 55 3759 160
OlOO9N 4800 7000 563395 7 .3 2 856 52 3109 200
07009N 4825 7000 563396 1 .3 1 605 60 2880 160

I Q7009N 4850 7000 563397 1 .3 4 878 37 3625 140
07009N 4875 7000 563398 1 .3 3 1168 46 3839 160
07009N 4900 7000 563399 ? .3 5 1139 62 3575 200

I
07009N 4925 7000 563400 ? .3 2 1250 55 3333 190
07009N 4950 7000 563401 ? .3 2 1378 39 3320 160
07009N 4975 7000 563402 1 .3 1 661 42 4864 150
Q70D9N 5000 7000 563'03 1 .3 3 606 47 4269 140

I 07009N 5025 7000 56340' 1 .3 50 73' 84 3534 150
07009N 5050 7000 563405 ? .3 3 638 136 5366 130
07009N 5075 7000 563406 ? .5 30 359 221 5397 120

I 07009N 5100 7000 563407 7 .3 20 314 164 6636 160
D7Q09N 5125 7000 56340B ? .3 40 641 177 5178 150
07209N 3300 7200 561103 1 .3 5 720 10 6150 150

I
07209N 3325 7200 561104 '1 .3 1 520 220 6550 180
07209N 3350 7200 561105 1 .3 2 880 80 3950 160
07209N 3375 7200 561106 7 .3 3 650 340 5350 180
On09N 3400 7200 561107 1 .3 1 640 20 3250 150

I 07209N 3425 7200 561108 1 .3 5 730 30 4350 180
07209N 3450 7200 561109 '1 .3 4 790 50 4050 180
07209N 3475 7200 561110 ? .3 1 530 25 4000 180

I 07209N 3500 7200 561111 ? .3 1 440 20 5250 180
07209N 3525 7200 561112 1 .3 1 430 25 3300 160
07209N 3550 1200 561113 1 .3 1 360 25 4450 140

I
07209N 3575 7200 561114 1 .3 60 500 25 3900 180
07209N 3600 7200 561115 ? .5 90 510 70 3900 150
07209N 3675 7200 561118 1 .3 1 330 35 3500 160
07209N 3700 7200 561119 1 .3 1 220 45 3450 150

I 07209N 3725 7200 561120 ? .3 1 110 20 3650 140
07209N 3750 7200 561121 1 .5 I 110 35 4100 140
07209N 3775 7200 561122 1 .3 8 130 80 3000 "0

I
07209N 3800 7200 561123 1 .3 1 260 40 3500 180
07209N 3625 7200 561124 ? 3 2 570 31 4000 160
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07209N 3850 7200 561125 ? .3 1 760 30 3300 150
07209N 3875 7200 561126 ? .3 2 810 30 3700 160

I Q1209N 3900 7200 561127 ? .3 1 740 45 3650 130
07209N 3925 7200 561128 1 .3 1 760 25 3350 140
OnD9N 3950 7200 561129 7 .3 1 670 70 4550 140

I
07209N 3975 7200 561130 ? .3 1 700 35 3450 140
On09N 4000 7200 561131 7 .3 5 250 500 5800 130
07209N 4025 7200 561132 , .3 4 330 540 5350 140
07209N 4050 7200 561133 1 .5 1 420 960 6000 180

I 07209N 4075 7200 561134 ? .3 1 520 1300 7200 210
07209N 4100 7200 561135 ? .5 2 210 590 6100 190
07209N 4125 7200 561136 ? .3 1 260 360 6150 110

I On09N 4150 7200 561131 1 .3 1 500 350 5650 140
07209N 4115 7200 561138 ? .3 2 300 240 1950 190
07209N 4200 7200 561139 ? .3 5 380 330 9000 230

I
07209N 4225 7200 561140 ? .3 15 460 170 7950 220
07209N 4250 7200 561141 ? .5 15 140 55 6700 210
07209N 4275 7200 561142 ? .3 9 220 30 6000 220
07209N 4425 7200 561148 ? .3 6 190 440 6750 140

I 07209N 4500 7200 561151 ? .3 1 150 3JO 5750 140
07209N 4525 7200 Sti1l52 ? .3 1 127 440 7391 190
07209N 4550 7200 561153 ? .3 1 200 563 7461 210

I 07209N 4575 7200 561154 ? .3 2 113 595 6828 200
07209N 4625 7200 561156 ? .3 1 384 739 7023 lBO
07209N 4650 7200 561157 ? .3 1 171 789 6137 110

I
07209N 4675 7200 561158 ? .3 2 128 446 6537 140
07209N 4700 7200 561159 ? .5 10 18 458 6153 120
07209N 4725 1200 S61160 ? .3 3 451 244 4445 140
07209N 4750 7200 561161 ? .5 1 562 192 4422 lBO

I 07209N 4775 7200 561162 1 .5 4 537 201 4787 170
Q7209N 4800 7200 561163 ? .3 1 597 181 4539 160
07209N 4825 7200 561164 ? .3 1 645 128 3521 160

I 07209N 4B50 7200 561165 1 .3 1 573 39 3100 150
07209N 4875 7200 561166 ? .3 1 552 18 2433 150
07209N 4900 7200 561167 ? .3 2 409 23 3570 120

I
07209N 4925 7200 561168 ? .3 1 474 15 2974 130
07209N 4950 7200 561169 1 .3 1 321 21 3074 110
07209N 5000 7200 561171 1 .5 1 246 30 3664 130
07409N 3250 7400 561185 1 .5 1 735 95 4559 160

I 07409N 3275 7400 561186 7 1.0 30 1153 3 5899 210
Q74Q9N 3300 7400 561187 1 .5 8 672 12 8366 200
07409N 3325 7400 561188 7 .5 4 204 52 8641 240

I 07409N 3350 7400 561189 7 .5 7 148 146 6988 210
07409N 3375 7400 561190 ? .5 4 665 118 6770 230
07.l109N 3400 7400 561191 1 .5 10 823 162 4252 lBO
07409N 3425 7400 561192 ? .5 1 1152 31 3315 110

I 07409N 3450 7400 561193 1 .3 1 804 45 3698 170
07409N 3475 7400 561194 1 .5 1 1166 53 3408 170
Q7409N 3500 1400 561195 1 .5 1 629 71 2873 160

I Q?409N 3525 7400 561196 ? .3 1 824 15 3348 160
01409N 3550 7400 561197 ? .3 1 718 30 4148 170
Q7409N 3575 7400 561198 1 .3 1 600 29 3944 190

I
07409N 3600 7400 561199 1 .5 1 743 32 3462 170
Q7409N 3625 7400 561200 ? .3 1 588 2B 3341 170
074Q9N 3650 7400 561201 1 .3 1 232 38 4774 180
07409N 3675 7400 561202 ? .5 1 186 77 5662 170

I 07409N 3700 7400 561203 1 .5 1 291 91 5447 110
01409N 3725 7400 561204 1 .3 1 411 97 4212 180
07409N 3150 7400 561205 1 .5 1 419 58 3710 150

I 01409N 3775 7400 561206 1 .3 1 142 68 4716 110
07409N 3800 7400 561207 1 .3 1 359 44 3918 140
01409N 3850 7400 561209 ? .5 7 449 58 4797 110

• 01409N 3875 7400 561210 1 .5 10 319 384 5235 160
Q7409N 3900 7400 561211 1 .3 15 497 47 5057 160
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076D9N .woo 7600 56129B ? .3 4 312 297 8251 180
07609" 4425 7600 561299 ? .5 3 585 339 4380 140

I 07809" 3400 7800 561307 7 .5 9 1082 122 4181 170
07809" 3425 7800 561308 1 .5 5 1004 77 4087 160
07809" 3450 7800 561309 1 .5 4 1105 88 3818 170

I
078091' 3475 7800 561310 1 .5 1 1071 84 3845 150
07809N 3500 7800 56"1311 ? .5 1 1228 43 3026 180
07809" 3525 7800 561312- ? .3 10 1168 60 5297 210

I
Q7809N 3550 7800 561313 ? .5 7 1128 128 5470 210
07809N 3625 7800 561316 1 .5 1 534 25 3869 130
07809N 3650 7800 561317 1 .5 1 901 15 3635 180
Q7B09N 3675 7800 561318 1 .5 1 787 14 3796 150

I 07809" 3700 7800 561319 1 .5 1 660 3 3927 140
07809N 3725 7800 561320 ? .3 1 719 9 3989 160
07B09N 3750 7800 561321 1 .5 1 611 24 4132 160

I
07809" 3775 7800 561322 ? .5 1 574 8 3277 130
Q7809N 3800 7800 561323 ? .3 1 384 51 3352 140
D7B09N 3825 7800 561324 1 .3 1 278 37 3291 120

I
07809N 3850 7800 561325 ? .3 1 218 31 3298 110
078D9N 3875 7800 561326 ? .3 2 324 49 3331 170
07809" 3900 7800 561327 ! .3 1 379 57 3893 160
07809N 3925 7800 561329 ? .3 1 502 26 2868 190

I 07809N 3950 7800 561329 1 .3 1 774 11 2722 220
07B09N 3975 7800 56133D ? .3 1 639 33 2531 220
07809N 4025 7800 561332 ? .5 3 486 50 2670 140

I
07809N 4050 7800 561333 ? .5 55 624 36 2B34 130
07B09N 4015 7800 561334 ? .5 2 624 43 2633 150
07809" 4100 7800 561335 ? .3 10 420 38 2572 130
07809N 4125 7800 561336 1 .5 15 545 72 2478 120

I Q7B09N 4150 7800 561337 1 .5 5 482 34 4785 150
07809N 4200 7800 561339 1 .5 2 481 137 3898 190
07809N 4225 7800 561340 ? .3 10 450 81 2873 210

I Q7809N 4250 7800 561341 1 .5 1 53' 118 3636 200
07809N 4325 7800 561344 ? .3 1 2'2 105 4877 180
07809N 4350 7800 561345 ? .3 4 129 525 8901 220

I
07809N 4375 7800 561346 ? .5 2 251 418 9535 220

0780'N 4400 7800 561347 1 .3 7 384 313 7451 210
07809N 4425 7800 561348 ? .5 1 301 282 6564 160
07809" 4450 7800 561349 ? .5 10 601 251 6282 180

I Q7a09N 4475 7800 561350 1 .3 55 979 485 5845 170

07809" 4500 7800 561351 1 .3 7 1245 61 3558 230
Q7809N 4525 7800 561352 1 .3 1 455 57 4877 240

I 0780'N 4550 7800 561353 1 .3 25 3'2 98 5006 230
07809N 4575 7800 561354 ? .5 7 99 33 5657 180
07809N 4925 7800 561368 1 .3 1 812 75 2868 210

I
07B09N 4950 7800 561369 1 .5 1 848 100 2892 230
Q7809N 4975 7BOO 561370 ? .5 2 1.?7!'l 66 4526 180
0780'N 5000 7800 561371 1 .5 1 1366 63 4835 160
07809N 5025 7800 561372 1 .5 10 757 6B 4418 180

I 08009N 3450 8000 561380 ? .5 15 960 119 4366 140
DSOO9f11 3475 8000 561381 1 .5 25 10B5 122 4278 140
08009N 3500 8000 561382 1 .5 7 766 88 0954 160

I
08009N 3525 8000 561383 1 .5 8 842 45 3294 170
08009N 3550 8000 561394 ? .3 7 941 40 2960 160
OB009N 3575 8000 5613B5 1 .3 10 781 50 4017 190
08009N 3600 8000 561386 ? .3 4 897 79 5813 230

I 08009N 3625 8000 561387 ? .3 6 521 326 5458 170
08009N 3650 8000 561388 1 .3 7 538 807 6345 220
09009N 3675 8000 561389 1 .5 1 626 72 4017 160

I 08009N 3)00 8000 561390 1 .3 2 691 64 3703 150
08009N 3725 BODO 561391 1 .3 1 748 54 3875 170
08009N 3150 8000 561392 1 .5 1 690 48 3271 160

• 08009N 3775 BODO 561393 1 .3 25 776 37 3865 170
OBD09N 3800 8000 561394 1 .5 1 791 44 3565 150
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I 08009N 3825 8000 561395 ? .3 1 563 41 4130 170
OBOO9N 3850 8000 561396 ? .5 1 260 44 4627 130

I
08009N 3875 8000 561397 1 .3 1 386 36 4429 140
OaOO9N 3900 8000 5613gB 1 .5 1 681 121 4012 150
08009N 3925 8000 561399 ? .5 1 562 82 2942 200
08009N 3950 8000 561400 1 .5 3 500 97 3808 180

I 08009N 3975 8000 561401 ? .5 4 629 117 3134 200
OBOQ9N 4000 8000 561402 ? .5 3 494 115 3518 110
OBOO9N 4025 8000 561403 1 .5 2 406 95 2858 150

I OBOO9N 4050 BOOO 561404 ? .5 7 659 83 3253 180
OBOO9N 4075 8000 561405 ? .5 20 580 71 3519 180
OBOO9N 4100 8000 561406 ? 1.0 9 260 51 3488 110

I
OBOO9N 4125 8000 561407 1 1.0 35 449 11 2210 110
08009N 4150 8000 561408 1 1.0 95 2448 8 3183 190
08009N 4175 8000 561409 ? .5 8 946 41 3475 140
OBOO9N 4200 8000 561410 ? .3 45 397 46 2693 110

I 08009N 4225 8000 561411 1 1.0 30 500 45 2339 160
08009N 4250 8000 561412 ? .5 2 466 31 3401 160
DBOO9N 4275 BODO 561413 "1 .5 I 321 31 2482 200

I 080091·' 4300 8000 561414 ? .3 4 443 69 4077 180
08009N 4325 8000 561~15 ? .3 I 415 29 2855 220
08009N 4350 8000 561416 ? .5 I 580 34 3923 210

I
08009N 4375 8000 561417 1 .5 5 372 93 6011 200
08009N 4400 BOOO 561418 ? .5 4 491 91 6740 210
OBD09N 4425 8000 561419 ? .5 6 580 76 6518 230
OBOO9N 4450 8000 561420 ? .5 3 1008 30 2736 270

I OBOO9N 4475 8000 561421 ? .5 I 756 19 3251 260
OBOO9N 4500 8000 561~22 1 .3 2 868 21 2484 230
08009N 4525 8000 561423 ? .3 I 658 101 4440 160

I
oe009N 4550 8000 5614-24 ? .3 1 635 21 3025 200
08009N 4575 8000 561425 1 .3 1 1047 36 3852 160
08009N 4600 8000 561426 7 .5 1 69B 27 4019 150

I
08009N 4625 8000 561421 1 .3 I 846 41 4976 160
OB009N 4650 8000 561428 ? .5 1 837 20 4029 150
OBoo9N 4675 BODO 561429 ? .5 1 805 66 3470 160
08009N 4800 8000 561434 ? .3 1 79 3B2 5621 190

I 08009N 4825 BODO 561435 7 .3 1 124 B40 6426 200
08009N 4850 8000 561436 ? .5 1 180 867 5764 130
08009N 4875 8000 561437 ? .5 4 636 160 3066 130

I
OBOO9N 4900 8000 561438 "1 .5 9 826 120 4283 150
OBOO9N 4925 8000 561439 ? .5 20 841 112 3774 95
08009N 4950 8000 561440 1 .5 6 818 56 3506 190
OBQD9N 4975 BODO 561441 ? .5 20 1273 107 3432 240

I 08009N 5000 BODO 561442 1 3.0 50 B98 84 2523 170
OBOO9N 5025 8000 561443 ? 5.5 35 1199 100 2735 250
08009N 5050 BODO 561444 ? 3.0 100 715 71 4580 100

I 08009N 5075 8000 561445 ? 5.0 40 943 95 3486 180
08009N 5100 8000 561446 ? 1.0 25 846 93 4203 170
08009N 5125 8000 561447 '1 1.0 25 1041 127 4243 110

I
OBOO9N 5150 8000 561448 ? 1.0 60 1005 198 4355 140
08209N 3700 8200 561449 ? .5 1 1145 38 2858 200
08209N 3725 8200 561450 ? .5 10 1035 121 4576 150
08209N 3150 8200 561451 1 .3 15 529 85 4364 140

I 08209N 3775 8200 561452 ? .5 10 957 100 5039 170
08209N 3800 8200 561453 1 .5 15 756 520 4502 160
08209N 3825 8200 561454 1 .5 6 928 68 5799 190

I 08209N 3850 8200 561455 1 .5 6 564 254 5482 140

08209N 3875 8200 561456 1 .5 1 583 42 3681 140
08209N 3900 8200 561457 1 .5 2 701 7 3357 130

I
08209N 3925 8200 561458 1 .3 8 691 32 3715 160
08209N 3950 8200 561459 1 .3 1 lOBO 12 3542 150
08209N 3975 8200 561460 ? .3 1 633 38 2749 120
08209N 4000 8200 561461 '1 .3 1 734 3 3999 120

I 08209N 4025 8200 561462 1 .5 4 692 230 3898 160
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I 08209. 4050 8200 561463 ? 1.0 1 552 54 2366 180
08209N 4075 8200 561464 ? .5 1 494 24 3174 170

I 08209N 4100 8200 561465 7 LO 1 607 51 3170 200
08209" 4125 B200 561466 ? .5 1 526 80 4447 120
OB209N 4150 8200 561467 '? .5 1 4ll 36 3858 120

I
08209N 4175 8200 561468 ? .5 1 384 28 2946 180
08209N 4200 8200 561469 7 .3 1 540 47 2997 210
08209N 4225 8200 561470 1 .3 1 745 22 2364 200
08209N 4250 8200 56]471 ? .5 1 462 102 3169 150

I 08209N 4275 8200 561472 ? .5 1 501 12 3052 160
08209N 4300 8200 561473 ? .5 1 405 48 2859 140
08209N 4325 8200 561474 ? 1.0 1 624 21 2975 160

I
08209N 4350 8200 561475 ? .5 1 585 46 3084 180
08209" 4315 8200 561476 ? .5 1 1024 46 3418 130
D8209N 4400 8200 561477 ? .5 1 667 75 3224 200
08209tJ 4425 8200 561478 ? .5 1 668 92 3143 240

I 08209N 4450 8200 561479 ? .5 1 484 70 3113 210
08209. 4475 8200 561480 7 .3 1 602 39 2631 210
08209N 4500 8200 561481 ? .5 1 236 116 2811 170

I OB209N 4525 8200 561482 ? 1.0 1 371 379 3832 190
08209N 4550 8200 561483 ? .5 1 551 51 2811 240
08209. 4575 8200 561484 ? .5 1 464 75 2437 190

I
08209. 4600 8200 561485 ? .5 1 544 24 2259 200
08209. 4625 8200 561486 ? .3 1 359 15 3083 190
08209N 4650 8200 561487 ? .5 1 649 87 3465 200
08209. 4675 8200 561488 ? .5 1 621 103 3261 200

I OB209N 4700 8200 561-189 ? .5 3 395 122 4542 200
OB209N 4725 8200 561490 ? .5 6 661 172 5232 190
08209N 4900 8200 561<197 ? .5 1 180 60 4680 130

I 08209N 4925 8200 561498 ? .3 8 834 60 4633 1411
08209N 4950 8200 561499 1 .3 8 591 132 5090 120
08209N 4975 8200 561500 1 .3 15 711 143 4674 120

I
08209N 5000 8200 561501 ? .5 25 832 108 4875 120
08209N 5025 8200 561502 ? .5 15 566 14 3416 100
OB209N 5050 8200 561503 ? .5 160 510 98 4104 110
08209. 5075 8200 561504 ? .5 80 656 66 3777 100

I 08209N 5100 8200 561505 ? .5 85 844 54 3822 110
08209N 5125 8200 561506 1 .5 95 478 23 4678 120
08209N 5150 8200 561507 1 .3 45 256 3 5658 150

I Q8209N 5200 8200 561509 ? .3 50 805 15 5235 160
OB409N 3750 8400 561512 1 .3 2 1229 31 3188 160
08409N 3775 8400 561513 1 .3 5 1424 29 3134 210

I
09409N 3800 8400 561514 ? .3 ·9 1577 78 3288 180
08409N 3825 8400 561515 1 .5 15 1032 80 4071 130
08409N 3850 8400 561516 ? .3 15 1069 612 3153 120
08409N 3875 8400 561517 ? .3 3 1044 405 4947 160

I 08409. 3900 8400 56151B 1 .3 3 1098 10 6201 220
08409N 3925 8400 561519 ? .3 1 567 53 6452 160
08409N 3950 8400 561520 1 .3 4 350 668 7162 210

I OB409N 3975 8400 561521 ? .3 5 418 6ll 6163 190
08409N 4000 8400 561522 1 .3 1 552 332 5324 170
08409N 4025 8400 561523 1 .3 1 881 32 3275 130

I
08409N 4050 8400 561524 ? .3 1 1000 3 3487 150
08409N 4075 8400 561525 1 .3 1 675 22 3094 130
08409N 4100 8400 561526 ? .3 1 595 10 3641 160
OB409N 4125 8400 561527 ? .3 1 1074 19 4124 160

I 08409N 4150 8400 561528 1 .3 1 593 22 3688 130
08409N 4175 8400 561529 1 .3 1 447 50 4573 130
08409N 4200 8400 561530 1 .3 4 667 44 4416 130

I 08409N 4225 8400 561531 1 .3 1 487 61 6428 120
08409N 4250 8400 561532 1 .3 1 514 3 3615 150
08409N 4275 8400 561533 ? .3 1 608 50 4134 150
08409N 4300 8400 561534 1 .3 1 593 37 4274 150

I 08409" 4325 8400 561535 ? .3 1 401 30 2862 150



I
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I' 08409N 4350 8400 561536 '1 .3 1 601 3 3900 160
08409N 4375 8400 561537 1 .3 1 534 36 3088 220
08409N 4400 8400 561538 '1 .3 1 552 19 27:?l 240

I 08409N 4425 8400 561539 ? .3 1 364 30 2607 200
08409N 4450 8400 5615110 '1 .3 1 654 13 1871 210
OB409N 4475 8400 561541 1 .3 1 378 36 2868 220

I 08409N 4500 8400 561542 ? .3 1 485 19 2756 220
OB409N 4525 8400 561543 1 .3 1 557 33 2872 210
D8409N 4550 B400 561544 "1 .3 2 574 37 2416 190

I
08409N 4575 8400 561545 ? .3 10 610 151 3356 150
084Q9N 4600 8400 561546 ? .5 9 629 202 4837 200
08409N 4625 8400 561547 '1 .3 1 900 82 3325 140
08409N 4650 8400 561548 1 .3 1 943 48 4123 200

I OB409N 4675 8400 561549 ? .3 1 465 63 5190 150
08409N 4700 8400 561550 '1 .3 1 689 11 2509 220
08409N 4125 8400 561551 ? .3 1 1125 18 2807 240

I OBJ09N 4750 8400 561552 1 .3 1 914 3 2585 280
08409N 4925 8400 561559 ? .5 3 670 101 3287 190
08409N 4950 8400 561560 '1 .5 25 582 92 4745 150

I
D8409N 4975 8400 561561 ? .5 140 716 63 3785 120
08409N 5000 8400 561562 ? .3 95 956 50 3763 130
08409N 5025 8400 561563 ? .3 170 952 67 3530 100
OB409N 5050 8400 561564 ? .3 160 897 68 3425 120

I 08409N 5075 8400 561565 ? .3 65 1113 58 4492 110
OB409N 5100 8400 561566 ? .3 120 1119 21 3982 140
08409N 5125 B400 561567 ? 1.0 140 2495 13 5300 160

I 08409N 5175 8400 561569 ? .3 25 638 55 6054 120
08409N 5200 B400 378.:180 ? .0 250 819 48 4501 150
08609N 3900 8600 561572 '1 .3 2 1033 105 3969 180

I
086D9N 3950 8600 561574 '1 .3 10 1086 101 3191 180
08609N 3915 8600 561575 '1 .3 5 607 251 5605 180
08609N 4000 8600 561576 ? .5 3 554 260 5918 180
08609N 4025 8600 561577 1 .3 1 649 52 4785 170

I OB609N 4050 8600 561578 1 .3 1 481 38 3567 140
08609N 4075 8600 561579 ? .5 1 717 10 3627 170
08609N 4100 8600 561580 '1 .3 1 710 11 3887 150

I
08609N 4125 8600 561581 1 .3 1 795 92 3552 160
08609N 4150 8600 561582 ? .3 1 690 101 3463 180
08609N 4175 8600 561583 1 .5 1 676 25 3375 160
OB609N 4200 8600 561584 ? .5 1 546 19 3858 180

I OB609N 4225 8600 561585 1 .5 1 301 18 3764 130
08609N 4250 8600 561586 ? .5 1 187 3 5457 110
08609N 4275 8600 561587 ? .5 1 556 3 3810 140

I 08609N 4300 8600 561588 ? .5 2 452 7 3509 150
08609N 4325 8600 561589 1 .5 1 386 13 3272 130
08609N 4350 8600 561590 ? .3 2 431 16 3000 180

I
08609N 4375 8600 561591 1 .3 1 495 50 3586 180
08609N 4400 8600 561592 1 .3 1 423 3 2334 200
08609N 4425 8600 561593 ? .3 1 419 12 3165 200
08609N 4450 8600 561594 ? .5 1 539 27 3903 150

I 08609N 4475 8600 561595 1 .3 2 595 107 4981 130
08609N 4500 8600 561596 ? .5 1 525 66 3839 110
08609N 4515 8600 561597 I .5 1 563 45 4930 120

I 08609N 4550 8600 561598 ? .3 3 532 77 3893 130
08609N 4575 8600 561599 ? .5 1 474 31 2996 170
08609N 4600 8600 561600 1 .3 1 670 50 3497 190

I
08609N 4625 8600 561601 ? .3 1 691 49 4262 180
08609N 4650 8600 561602 1 .3 1 829 52 3622 160
08609N 4725 8600 561605 I .5 1 579 39 3880 140
08609N 4750 8600 561606 1 .3 2 638 123 4576 150

I 08609N 4775 8600 561607 1 .3 1 629 186 4730 140
08609N 4825 8600 561609 ? .3 1 677 31 3711 240
08609N 4850 8600 561610 1 .5 1 771 15 3721 160

I 08609N 5000 8600 561616 1 .5 20 595 62 3095 190
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I 08609" 5025 8600 561617 ? .5 30 447 70 3263 200
08609N 5050 8600 561618 ? .5 35 898 39 4677 180
08609N 5075 8600 561619 7 .5 580 754 51 4549 140

I 08609N 5100 8600 561620 ? .5 200 547 51 4794 140
08609N 5125 8600 561621 '1 1.5 140 338 37 5846 120
OB609N 5150 8600 561622 ? 3.0 180 441 75 4585 130

I
,.::;; 08609N 5175 8600 561623 ? .5 15 420 76 5081 170
[- 08809N 3900 8800 561625 7 .5 15 691 151 4506 160
0 C8809N 3925 8800 561626 ? 1.0 10 693 144 4169 160

I
00 08809N 3950 8800 561627 7 .5 15 918 82 2544 190

00 08809N 3975 8800 561628 7 .3 15 795 895 2738 110

~ 08809N 4000 8800 561629 ? .3 9 829 944 3557 120
08809N 4025 8900 561630 7 .5 9 709 874 3996 120

I 08809N 4050 8800 561631 ? .5 15 646 271 4630 130
08809N 4075 8800 561632 ? .3 8 518 899 3061 130
08809N 4100 8800 561633 ? .3 4 154 1101 4273 130

I 08809N 4125 8800 561634 ? .3 10 342 592 4731 150
08809N 4150 8800 561635 ? .3 8 377 246 4101 160
08a09N 4175 8800 561636 ? .3 20 624 55 3963 150

I
08809N 4200 8800 561637 ? .3 4 608 11 2966 140
08809N 4225 8800 561638 ? .3 1 691 3 3&44 150
08809N 4250 8800 561639 ? .3 4 446 23 3537 160
08809N 4275 8800 561640 ? .3 3 381 11 3636 140

I 08809N 4300 8800 561641 ? .3 1 691 18 3477 130
08809N 4325 8800 561642 ? .3 2 473 17 4764 150
08809N 4350 8800 561643 ? .3 5 519 25 4250 150

I 08809N 4375 8800 561644 ? .3 2 465 19 3652 140
08BD9N 4400 8800 561645 ? .3 1 534 20 3478 140
08809N 4425 8800 561646 ? .3 1 431 18 4090 150

I
08809N 4450 8800 561647 ? .3 1 362 22 3745 150
08809N 4475 8800 561648 ? .3 1 647 43 3153 180
08809N 4500 8800 561649 ? .3 1 610 53 2897 210
08809N 4600 8800 561653 ? .3 2 915 97 4559 140

I 08809N 4625 8800 561654 7 .3 1 473 63 5054 140
08809N 4650 8800 561655 ? .3 1 427 64 4666 110
08869N 4675 8800 561656 ? .3 1 301 70 3959 120

I
08809N 4700 8BOO 561657 ? .3 1 372 57 3713 180
OBB09N 4725 8800 561658 ? .3 1 398 32 2962 170
08809N 4750 8800 561659 ? .3 1 290 28 2778 190
08809N 4175 8800 561660 1 .3 1 524 26 2260 190

I 08809N 4800 8800 561661 1 .3 1 400 41 2807 210
08809N 4825 8800 561662 ? .3 6 674 21 3159 170
OBB09N 4850 8800 561663 ? .3 1 702 54 3755 150

I 08809' 4875 8800 561664 ? .3 8 529 89 4021 140
OBB09N 4900 8800 561665 ? .3 1 534 70 4294 110
08809N 4925 8800 561666 ? .3 3 582 82 4048 120

I
08809N 4950 8800 561667 ? .3 1 502 78 4584 130
08809N 4975 8800 561668 ? .3 2 544 75 3975 130
08809N 5100 8800 561673 1 .5 30 523 85 3555 100
08809. 5125 8800 561674 ? .3 40 594 110 5736 130

I 08809N 5150 8800 561675 ? .5 200 734 97 5543 150
OBB09N 5175 8800 561676 7 .3 100 521 109 4806 130
09009N 3925 9000 561679 1 .3 3 991 99 4943 170

I 09009N 3950 9000 561680 7 .3 25 1069 125 4399 160
09009N 3975 9000 561681 1 .3 15 748 115 4393 160
09009N 4000 9000 561682 1 .3 9 892 101 4358 150

I
09009N 4025 9000 5616B3 ? .3 15 904 87 4428 150
09009N 4050 9000 561684 ? .3 25 802 97 4121 140
09009N 4075 9000 561685 1 .3 1 754 89 4520 150
09009N 4100 9000 561686 ? .3 1 1111 90 2934 170

I 09009N 4125 9000 561687 ? .3 15 1084 91 2525 190
09009N 4150 9000 561688 1 .3 1 1062 55 3115 190
09009N 4175 9000 561689 1 .3 6 446 309 3193 160

I 09009N 4200 9000 561690 ? .3 7 803 141 3740 200
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09009N 4225 9000 561691 ? ,3 10 1061 949 4144 140
09009N ~250 9000 561692 ? ,3 2 497 821 3256 130

• 09009N 4275 9000 561693 ? .3 4 176 821 fU37 140
09009N 4300 9000 561694 ? ,3 1 811 886 3656 140
09009N 4325 9000 561695 ? .3 7 525 635 6568 200
09009N 4350 9000 561696 ? .3 3 282 703 6833 190• 09009N 4375 9000 561697 1 .3 4 785 156 4027 190
09009N 4525 9000 561703 ? .3 2 435 26 3466 160
09009N 4550 9000 561704 ? .3 2 710 14 3439 170

• 09009N 4575 9000 561705 ? .3 1 516 13 4219 150
09009N 4600 9000 561706 ? .3 2 516 27 3729 160
09009N 4625 9000 561707 ? .5 20 540 92 4030 160

• 09009N 4650 9000 561708 1 .3 3 459 28 3854 260
09009N 4675 9000 561709 1 .3 1 471 23 3554 280
09009N 4700 9000 561710 1 .3 2 444 31 2635 200
09009N 4725 9000 561711 ? .5 8 393 57 3283 190• 09009N 4750 9000 561712 1 .3 20 494 100 4349 170
09009N 4775 9000 561713 1 .5 2 651 74 3899 130
09009N 4800 9000 S6l1ll! ? .3 2 427 65 6280 160

• 09009N 4825 9000 561715 ? .3 10 315 66 4270 150
09009N 4850 9000 561716 ? .3 35 1228 78 3506 140
09009N 4875 9000 561717 ? .3 120 2296 74 3468 90

I
09009N 4900 9000 561716 ? .3 470 1271 55 2976 150
Q9009N 4925 9000 561719 ? .3 65 1266 46 3801 140
09009N 4950 9000 561720 1 .3 1 684 81 3664 120
09009N 4915 9000 561721 ? .3 1 413 94 4465 140

I 09009N 5000 9000 561722 1 .3 1 247 100 5409 140
09009N 5025 9000 561723 ? .3 1 404 67 5831 150
09D09N 5050 9000 561724 ? .3 1 569 65 4780 160

• 09009N 5075 9000 561725 ? .3 1 612 75 4431 140
090Q9N 5150 9000 561729 ? .3 1 807 47 7357 200
09009N 5175 9000 561730 1 .0 1 729 60 4782 160
09009N 5200 9000 561731 '1 .5 1 895 67 5946 160• 09009N 5225 9000 561732 1 .3 2 640 52 5630 170
09009N 5250 9000 561733 1 .3 1 390 27 6556 140
09009N 5275 9000 561734 ? .3 1 608 84 4363 140

• 09009N 5300 9000 561735 1 .3 65 818 81 5414 180
09009N 5325 9000 561736 ? .3 15 468 33 4564 170
09009N 5350 9000 561737 1 .3 3 602 14 4835 180

I
09009N 5375 9000 561738 1 .3 1 443 22 4249 150
09009N 5400 9000 561739 ? .3 1 264 65 4991 130
09009N 5425 9000 561740 ? .3 131 86 3783 280
a9009N 5450 9000 561741 1 .3 1 772 133 3823 240

I 09009N 5475 9000 561742 ? .3 1 673 125 3495 220
09009" 5500 9000 561743 ? .3 1 982 175 3472 240
09009N 5525 9000 561744 ? .3 1 600 123 3495 210

• 09009N 5550 9000 561745 1 .3 1 880 108 2987 220
09009N 5600 9000 561747 ? .5 1 962 65 2683 230
09009N 5625 9000 561748 1 .5 1 664 109 2699 200

I
09009N 5650 9000 561749 1 .3 1 866 126 3218 200
Q9009N 5675 9000 561750 1 .3 1 469 347 4682 150
09009N 5700 9000 561751 1 .3 1 334 136 5851 190
09009N 5725 9000 561752 1 .3 1 779 75 4138 150

I 09009N 5750 9000 561753 '1 .3 1 719 10 4537 140
09009N 5775 9000 561754 1 .3 1 633 28 4462 130
09009N 5800 9000 561755 1 .3 1 531 76 5391 160

• 09009N 5850 9000 561757 1 .3 1 829 64 4957 170
09009N 5875 9000 561758 1 .3 6 552 338 6572 190
09009N 5900 9000 561759 1 .3 1 542 764 6948 240

I
09009N 5925 9000 561780 1 .3 1 837 45 4681 150
09009N 5950 9000 561781 1 .3 1 962 38 5201 160
09009N 5975 9000 561782 1 .3 1 841 39 4690 160
09209N 3800 9200 561786 1 .5 1 554 97 4148 130

I 09209N 3825 9200 561787 1 .5 1 389 125 2492 100



I
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09209N 3850 9200 561789 ? .5 1 417 186 3463 1,0

I
09209N 3875 9,00 561790 ? "3 1 492 233 4273 130
09209N 3900 9200 561791 7 .3 3 329 651 5356 180
09209N 3925 9200 561792 ? .3 10 315 616 4472 140
09209N 3950 9200 561793 i' .3 9 286 640 4258 140

I 09209N 3975 9200 561794 ? .3 5 206 1071 4645 150
09209N 4000 9200 561795 ? .3 1 335 1401 4234 160
09209N 4025 9200 561796 ? .3 1 232 1374 4108 180

I
09209N 4050 9200 561797 ? .3 1 255 1341 4722 160
Q9209N 4100 9200 561799 1 .3 1 353 366 6560 210
09209N 4125 9200 561800 1 .3 1 184 500 9141 270
09209N 4150 9200 561801 ? .3 9 214 260 5995 180

I 09209N 4175 9200 561802 , .3 6 127 513 10489 280
09209N 4200 9200 561803 7 "3 2 252 1749 10385 280
09209N 4225 9200 561804 ? .3 8 390 382 6048 200

I 09209N 4250 9200 561805 7 "3 9 304 171 1304 no
09209N 4275 9200 561806 ? "3 50 534 154 3569 160
09209N 4400 9,00 561811 : .3 1 353 565 5500 110

I
09209N 4425 9200 561812 ? .3 3 380 630 5263 160
09209N 4450 9200 561813 , .3 15 109 1014 8402 200
09209N 4475 9200 561814 ? .3 1 1242 36 3914 200
09209N 4500 9200 561815 ? .3 1 1321 31 4181 160

I 09209N 4525 9200 561816 ? .3 35 1291 65 3452 150
09209N 4550 9200 561817 ? .3 1 816 3 3586 160
09209N 4515 9200 561 ele ? .3 1 912 21 3562 160

I 09209N 4600 9200 561819 ? .3 1 455 115 4345 150
09209N 4625 9200 561820 7 .5 1 441 64 4175 170
09209N 4650 9200 561821 ? .3 1 342 40 4570 110

I
09209N 4615 9200 561822 ? .3 1 355 3 4329 170
09209N 4700 9200 561823 ? .3 1 797 15 3001 150
09209N 4725 9200 561824 7 .3 1 674 10 3942 200
09209N 4750 9200 561825 ? .5 1 1343 32 2529 280

I 09209N 4775 9200 561826 1 .5 1 1085 44 2951 220
09209N 4800 9200 561827 ? .3 5 104 136 4912 180
092D9N 4825 9200 561829 ? .3 20 442 109 4486 120

I
09209N 4850 9200 561829 1 .3 6 462 110 6n9 110
09209N 4875 9200 561830 1 .3 5 1151 18 4183 120
09209N 4900 9200 561831 7 .3 15 505 97 4406 160
09209N 4925 9200 561832 7 .3 7 307 91 7023 180

I 09209N 4950 9200 561833 ? .3 1 346 18 3181 180
09209N 4915 9200 561834 7 .3 1 328 43 2925 110
09209N 5000 9200 561835 7 .3 10 811 14 5534 150

I 09209N 5025 9200 561836 7 2"0 180 1540 23 2962 120
09209N 5050 9200 561831 7 "5 25 6217 79 3869 140
09209N 5075 9200 561838 ? .5 20 670 85 4405 100

I
09209N 5100 9200 561839 ? .3 25 140 58 3881 100
09209N 5125 9200 561840 7 .3 30 138 13 4000 130
09209N 5215 9200 561846 7 .3 25 632 90 4533 160
09209N 5300 9200 561841 1 .3 35 601 100 3308 150

I 09209N 5325 9200 561848 ? .3 10 441 47 4714 170
09209N 5350 9200 561849 1 .5 50 511 81 4127 160
D9209N 5375 9200 561850 7 .3 40 559 82 3712 180

I 09209N 5400 9200 561851 1 .3 95 467 76 4071 150
09209N 5425 9200 561852 7 .3 20 561 15 4012 200
09209N 5450 9200 561853 7 .3 110 626 60 5130 1411

I
09209N 5475 9200 561854 7 .5 20 449 67 5093 150

09209N 5575 9200 561858 1 .5 3 607 101 4662 210
09209N 5600 9200 561859 1 .5 1 586 141 4508 170
09209N 5625 9200 561860 1 .5 1 661 113 4194 140

I 09209N 5650 9200 561861 , .5 1 436 75 4194 160
09209N 5675 9200 561862 1 .5 1 380 101 5449 160
09209N 5100 9200 561863 ? .5 1 583 149 4588 160• 09209N 5725 9200 561864 ? .5 1 864 39 4387 120
09209N 5750 9200 561865 1 .5 15 549 123 5132 150



I
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I 09209N 5775 9200 561866 ? .5 25 631 248 5888 180
09209N 5800 9200 561867 1 .5 6 341 770 7735 220

I 09209N 5825 9200 56l86B ? .5 6 519 882 6477 220
09209N 5875 9200 561870 1 .5 1 329 119 4883 200
09209N 5900 9200 561871 ? .3 1 364 112 4665 180

I
09409N 3600 9400 561876 ? .5 5 460 940 3900 110
09409N 3625 9400 561877 '1 .3 5 360 910 4350 140
09409N 3650 9400 561878 ? .3 3 250 1350 4300 130
09409N 3675 9400 561879 ? .3 4 340 920 4050 160

I 09409N 3700 9400 561880 7. .5 5 620 160 4750 140
09409N 3725 9400 561881 ? .5 15 620 180 4750 140
09409N 3750 9400 561882 ? .5 4 600 180 5100 150

I D9409N 3775 9400 561883 ? 1.0 10 650 180 4650 150
09409N 3800 9400 561884 ? LO 10 490 270 5000 130
09409N 3825 9400 561885 2 1.0 15 420 470 4600 130

I
09409N 3850 9400 561886 ? .3 20 420 270 4900 140
D94Q9N 3875 9400 561887 ? .3 15 440 270 6600 180
09409N 3950 9400 561890 ? .3 9 420 460 4450 150
09409N 3975 9400 561891 ? .3 10 320 68C 4700 140

I 094Q9N 4000 9400 561E92 ? .3 15 350 440 5750 160
09409N 4025 9400 561893 ? .3 5 ,90 1050 3450 14V
09409N 4050 9400 561894 ? .3 20 180 450 6750 180

I 09409N 4075 9400 561895 ? .3 9 220 560 6150 180
094Q9N 4100 9400 561896 7. .5 10 170 480 3800 100
09409N 4125 9400 Sti1897 ? .3 15 320 830 8150 230

I
09409N 4150 9400 561898 ? .3 15 290 560 6500 170
09409N 4175 9400 561899 7. .5 15 600 250 4300 160
09409N 4225 9AOO 561901 ? .5 60 640 170 4350 170
09409N 4250 9400 561902 ? .5 35 510 140 3300 150

I 09409N 4275 9400 561903 1 .5 30 600 180 3600 150
09409N 4300 9400 561904 7. .5 1 500 340 3800 130
094V9N 4325 9400 561905 ? .3 15 550 760 5400 180

I
09409N 4350 9400 561906 7. .5 15 370 420 5350 170
09409N 4375 9400 561907 7. .3 8 490 690 3800 140
09409N 4400 9400 561908 1 .5 1 520 630 5350 150
09409N 4425 9400 561909 ? .5 1 520 700 6050 150

I 09409N 4450 9400 561910 1 .5 10 260 440 8200 180
09409N 4475 9400 561911 7. .3 15 290 770 6850 200
09409N 4500 9400 561912 1 .3 4 200 750 7300 190

I 09409N 4550 9400 561914 1 .5 1 110 740 7250 190
09409N 4575 9400 561915 7. .3 3 120 700 7200 200
09409N 4600 9400 561916 1 .3 1 670 180 4150 170

I
09409N 4650 9400 561918 1 .5 1 410 50 4100 150
09.409N 4675 9400 561919 1 .3 1 380 55 3750 150
09409N 4700 9400 561920 ? .3 1 180 45 5700 140
094Q9N 4725 9400 561921 '1 .3 1 150 30 3600 180

I 09409N A750 9400 561922 '1 .3 1 ,30 40 4850 150
09409N 4775 9400 561923 '1 .3 1 470 65 4600 160
09409N 4800 9400 561924 ? .3 1 740 100 2900 100

I 09409N 4850 9400 561926 1 .5 1 500 40 2400 160
09409N 4875 9400 561927 1 .3 1 470 55 3300 170
09409N 4900 9400 561928 ? .3 2 590 70 6250 190

I
09409N 4925 9400 561929 1 .5 2 460 100 7500 180
09409N 4950 9400 561930 1 .5 1 440 80 7050 190
09409N 4975 9400 561931 1 .5 2 300 100 8050 180
09409N 5000 9400 561932 1 .3 5 410 95 6050 150

I 09409N 5025 9400 561933 1 .3 7 540 120 5150 150
09409N 5050 9400 561934 1 .3 15 750 180 5050 150
09409N 5075 9400 561935 1 .5 1 640 75 4450 140

I 09409N 5100 9400 561936 1 .5 1 1250 25 2450 250
09409N 5125 9400 561937 ? .3 1 830 110 5100 180
09409N 5150 9400 561938 1 .3 1 520 55 5300 130

I
09409N 5175 9400 561939 ? .3 9 180 90 6250 170
09409N 5200 9400 561940 1 .5 6 ]40 55 6950 110
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• 09409N 5225 9400 561941 ? .3 25 260 230 7450 160
09409N 5250 9400 561942 '1 .3 15 150 120 6900 130,. 09409N 5350 9400 561946 ? .5 25 900 260 5850 110
09409N 5375 9400 561947 ? .5 45 1300 65 3800 130
09409N 5400 9400 561948 7 .5 20 1750 40 3330 120

• 09409N 5425 9400 561949 ? .5 35 1550 90 4350 900
09409N 5450 9400 561950 '1 .5 25 1250 460 5150 160
Q9409N 5475 9400 561951 ? .5 40 1700 280 5250 160
09409N 5500 9400 561952 ? .5 15 1400 360 4650 150

• 09409N 5525 9400 561953 '1 .3 45 720 150 3350 200
09409N 5550 9400 561954 ? .5 25 440 90 3050 150
09409N 5575 9400 561955 ? .3 100 240 110 2450 110

• 09409N 5600 9400 561956 ? .3 45 210 85 2900 160
094Q9N 5625 9400 561957 ? .3 2 240 100 3500 200
09409N 5650 9400 561958 ? .3 3 780 90 2900 200
09409N 5675 9400 561959 ? .3 1 240 25 2400 150• 09409N 5700 9400 561960 ? .5 20 470 340 3450 160
09409N 5725 9400 561961 ? .3 2 760 350 4450 150
09409N 5750 9400 561962 ? .3 2 670 160 6450 220

• 09409N 5775 9400 561963 ? .3 15 750 130 4850 190
09409N 5800 940D 561964 ? .3 1 270 110 3000 160
09409N 5900 9400 561966 ? .5 1 380 140 3550 180

• 09409N 5925 9400 561969 ? .3 1 170 85 2050 150
09409N 5950 9400 561970 ? .3 1 160 85 2050 140
09409N 6000 9400 561972 ? .3 1 100 30 2300 140
09609N 3600 9600 563001 ? .5 4 950 138 4941 150• 09609N 3625 9600 563002 ? .3 1 644 121 5587 140
09609N 3650 9600 563003 ? .3 1 726 121 5402 140
09609N 3675 9600 563004 ? .3 2 794 143 5349 150

• 09609N 3700 9600 563005 ? .3 4 717 119 5234 160
09609N 3725 9600 563006 ? .3 4 731 136 4719 150
Q9609N 3750 9600 563007 ? .3 2 709 163 5117 160,. 09609N 3775 9600 563008 ? .3 1 749 150 5735 170
09609N 3800 9600 563009 ? .5 3 578 125 5119 140
096Q9N 3825 9600 563010 ? .3 1 597 140 5839 170
09609N 3850 9600 563011 ? .3 4 440 108 6758 160• 09609N 3875 9600 563012 ? .3 7 T3 578 5519 190
09609N 3900 9600 563013 7 .5 7 103 514 6714 160
09609N 3925 9600 563014 '1 .3 6 348 222 ]le4 170

• 09609N 3950 9600 563015 ? .3 7 493 141 5827 150
09609N 3975 9600 563016 ? .3 5 311 315 8877 180
09609N 4000 9600 563017 ? .3 9 289 351 8274 160

• 09609N 4025 9600 563018 ? .5 2 329 284 7949 190
09609N 4050 9600 563019 ? .3 3 370 380 7011 170
09609N 4075 9600 563020 ? .3 5 462 395 5822 170
09609N 4100 9600 563021 ? .5 6 344 423 2220 55

I 09609N 4125 9600 563022 1 .3 5 479 608 3970 130
09609N 4150 9600 563023 ? .3 8 516 501 3941 120
09609N 4175 9600 563024 ? .5 30 559 1035 2870 120

• 09609N 4200 9600 563025 ? .5 15 699 865 3208 120
09609N 4225 9600 563026 ? .3 3 693 968 3472 140
09609N 4300 9600 563029 7 .5 1 434 329 4135 150
09609N 4325 9600 563030 ? .3 4 591 531 4415 150• 09609N 4350 9600 563031 ? .3 45 684 663 4067 130
09609N 4375 9600 563032 ? .3 8 490 507 4255 150
09609N 4400 9600 563033 1 .3 10 413 370 4487 150

• 09609N 4425 9600 563034 1 .3 7 477 382 4485 160
09609N 4450 9600 563035 ? .3 1 447 510 3445 140
09609N 4475 9600 563036 1 .3 5 458 330 3912 170

• 09609N 4500 9600 563037 ? .3 30 633 869 3172 110
09609N 4525 9600 563038 ? .5 8 652 981 3210 120
09609N 4550 9600 563039 1 .5 35 636 805 2885 120
09609N 4575 9600 563040 1 .3 15 478 941 4089 120• 09609N 4600 9600 563041 '1 .3 15 647 993 3482 120
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I 09609N 4625 9600 563042 ? .3 30 658 902 4133 130
09609N 4650 9600 563043 ? .3 9 367 817 5057 140

I
09609N 4675 9600 563044 ? .3 1 247 999 3980 120
09609N 4700 9600 563045 ? .3 1 357 979 3390 120

n 09609N 4725 9600 563046 1 .3 25 586 1147 4665 140

00 09609N 4750 9600 563047 ? .3 15 367 1057 6281 180

I C;;, 09609N 4775 9600 563048 ? .3 9 433 819 6067 180

00
09609N 4BOO 9600 563049 ? .5 1 825 120 5272 180
09609N 4825 9600 563050 1 .3 15 1160 105 4074 200

I
CD

D9609N 4850 9600 563051 ? .3 6 1089 138 4507 160
.".. 09609N 4875 9600 563052 ? .5 3 566 443 6885 180

09609N 4900 9600 563053 ? .3 20 714 285 5164 190

I
09609N 4925 9600 563054 ? .3 1 1106 103 4865 180
09609N 4950 9600 563055 ? .3 1 828 156 462.l1 220
09609N 4975 9600 563056 ? .3 2 574 82 4153 220
09609N 5000 9600 563057 ? .3 2 296 109 5520 220

I 09609N 5025 9600 563058 ? .3 5 1101 120 4662 130
09609N 5050 9600 563059 ? .3 15 724 131 6150 150
09609N 5075 9600 563060 ? .3 10 666 141 6127 130

I
09609N 5100 9600 563051 ? .3 7 625 84 5021 140
09609N 5125 9600 563062 ? .3 8 1008 189 4340 120
D9609N 5150 9600 563063 1 .3 15 420 217 5821 130
09609N 5175 9600 563064 ? .3 10 524 161 6013 110

I 09609N 5200 9600 563065 ? .3 15 156 131 1312 130

09609N 5225 9600 563066 ? .3 20 174 216 5785 130
09609N 5250 9600 563067 ? .3 35 1078 148 5987 150

I 09609N 5215 9600 563068 ? .3 10 1022 161 5284 150
09609N 5300 9600 563069 ? .3 15 1002 119 4489 110
09609N 5400 9600 563073 ? .3 65 816 32 4684 120

I
09609N 5425 9600 563074 ? .3 120 985 183 4916 330
09609N 5450 9600 563075 ? .3 120 510 93 5468 95
09609N 5475 9600 563076 ? .3 30 1266 270 6094 160
09609N 5500 9600 563077 ? .3 50 1514 341 5726 170

I 09609N 5525 9600 563078 7 .3 20 1295 48 4635 150
09809N 5550 9600 583079 ? .3 25 1131 74 4358 150
09809N 5575 9800 563080 ? .3 40 584 92 3514 110

I 09609N 5600 9800 5630B1 ? .5 5 615 111 4788 170
09609N 5625 9600 563082 ? .3 15 1012 43 4096 180
09809N 5850 9600 563083 7 .5 4 504 87 5155 180

I
09609N 5675 9600 563084 ? .5 9 418 51 3778 150
09609N 5700 9800 563085 ? .5 4 511 76 4012 160
09609N 5125 9800 563086 ? .3 4 539 82 3477 170
D9609N 5150 9600 563081 1 .3 6 683 321 3894 160

I 09609N 5775 9600 563089 ? .3 4 1167 852 4164 120
09609" 5800 9600 563090 1 .5 5 1253 81 5258 170
09609N 5825 9800 563091 1 .3 1 1051 139 5219 120

I 09609N 5850 9600 563092 1 .5 5 1006 251 5009 160
09609N 5815 9600 563093 1 .3 2 796 72 5209 160
09609N 5900 9600 563094 ? .3 20 800 58 5218 180

I
09609N 5925 9600 563095 1 .3 1 234 51 2314 130
09609N 5950 9800 563096 1 .3 1 129 21 1515 140
09609N 5975 9600 563097 ? .3 1 139 44 1370 140

09609N 6000 9600 56309B ? .3 1 1228 103 4365 170

I 09809N 3900 9800 563099 1 .3 10 800 210 4750 190
09B09N 3925 9800 563100 ? .3 10 570 210 5600 180
09809N 3950 9800 583101 7 .3 6 720 220 4350 150

I
09809N 3975 9800 563102 ? .3 15 700 310 4750 170
09809N 4000 9800 563103 ? .3 25 770 480 4850 170
09809N 4050 9800 563105 ? .3 5 410 310 4650 170

I
09809N 4075 9800 563106 1 .3 10 280 320 8000 200
09809N 4100 9800 583107 ? .3 10 410 340 8050 170
09809N 4125 9800 563108 ? .3 9 550 290 4800 170
08809N 4150 9800 563109 ? .3 40 320 280 3300 65• 09809N 4175 9800 563110 1 .3 15 500 140 4750 160



I 488082

I l
09609N 4200 9800 563111 ? .3 1 490 100 4300 160
09809r~ 4225 9800 563112 1 .3 60 460 130 4300 160

I 09809N 4250 9800 563113 1 .3 1 570 100 4150 180
09B09N 4275 9800 563114 '( .3 7 510 110 4100 160
09809N 4300 9800 563115 ? .3 10 480 110 4350 170

I 09B09N 4315 9800 563116 ? .3 1 500 150 3700 130
09809N 4350 9800 563117 ? .3 8 360 160 4700 160
09809N 4400 9800 503119 ? .3 25 520 440 3400 110

I
09B09N 4425 9800 563120 ? .3 45 460 950 2750 110
09809N 4450 9800 563121 ? .5 15 660 960 2800 130
09809N 4525 9800 563124 ? .5 35 580 800 2500 120
09809N 4550 9800 563125 ? 1.0 30 680 140 3050 130

I 09809N 4575 9800 563126 ? .5 7 640 130 3700 150
09809N 4600 9800 563127 7. .3 2 590 320 3600 140
09809N 4625 9800 563128 ? .3 10 650 540 3150 150

I 09809N 4650 9800 563129 ? .3 2 850 300 2700 190
09809N 4675 9800 563130 ? .3 1 :'50 390 3000 130
09809N 4700 9800 563131 ? .3 2 630 400 2400 130

I
09809N 4725 9800 563132 ? .3 6 640 760 3300 130
09809N 4750 9800 563133 ? .3 1 680 280 3550 150
09809" 4775 9800 563134 ? .3 5 740 340 3850 140
09809N 4800 9800 563135 7 .3 10 1150 1500 4050 120

I 09809N 4825 9800 563136 ? .3 8 880 1400 5250 140
09809N 4850 9800 563137 ? .3 2 540 1300 6250 150
09809N 4875 9800 563138 ? .3 6 380 1200 6400 170

I
09809N 4900 9800 563139 ? .3 9 720 970 6300 210
098D9N 4925 9800 563140 ? .3 4 500 960 5300 180
09809N 4950 9800 563141 7. .3 15 580 580 4700 150
09B09N 4975 9800 563142 ? .3 2 330 700 6850 150

I 09809N 5000 9800 563143 ? .3 4 430 660 7450 190
09809N 5025 9800 5631.44 ? .3 5 350 440 6100 160
09809N 5050 9800 563145 ? .5 7 860 610 4800 170

I 09809N 5100 9800 563147 ? .5 35 1950 90 5250 200
09809N 5125 9800 563148 1 .3 65 1450 90 6.1l5D 220
09809N 5150 9600 563149 7. .3 25 1550 170 5500 160

I
09809N 5175 9600 563150 1 .3 60 920 660 6150 160
09809N 5200 9800 563151 1 .3 160 1350 500 6200 170
09809N 5225 9800 563152 ? .3 120 1250 230 6750 170
09809N 5250 9800 563153 ? .5 45 1550 180 5400 180

I 09809N 5275 9800 563154 7. .5 55 850 100 5250 140
09809N 5300 9800 563155 1 .3 10 880 170 6950 160
09809N 5325 9800 563156 '( .3 20 940 170 5950 170

I 09809N 5375 9800 563158 1 .3 40 1250 30 4450 170
09809N 5525 9800 563164 ? .3 25 1050 130 5100 170
09809111 5550 9800 563165 ? .3 25 1000 110 5150 150

I
09809N 5575 8800 563166 7. .3 15 910 40 5500 160
09809N 5600 9800 563167 1 .3 1 860 40 5100 190
09809N 5625 9800 563168 ? .3 10 470 15 7450 160
09809N 5650 9800 563169 1 .3 4 820 40 7050 230

I 09809N 5675 9800 563170 1 .3 9 880 30 7550 230
09809N 5700 9800 563171 1 .3 10 610 40 7050 190
09809N 5725 9800 563172 1 .3 1 100 45 6050 140

I 09809N 5150 9600 563173 1 .3 2 1000 50 5900 170
09BD9N 5800 9800 563175 1 .3 7 280 530 5950 170
10009N 4600 10000 563184 1 .3 2 440 110 4350 160

I
10009N 4825 10000 563185 1 .3 25 570 180 4500 160
10009N 4875 10000 563187 1 .3 30 480 1100 4450 140
10009N 4925 10000 563189 1 .3 15 350 540 6600 160
10009N 4950 10000 563190 1 .3 30 470 690 6650 190

I 10009N 4975 10000 563191 1 .5 30 550 730 6950 230
10009N 5000 10000 563192 '( .5 15 590 460 6800 190
10009N 5025 10000 563193 1 .5 10 270 130 8400 240

I 10009N 5050 10000 563194 1 .3 15 250 810 6800 190
10009N 5015 10000 563195 1 .3 10 310 930 8000 250
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10009N 5100 563196 ? .3 280 740 8450 1901000e 1
10009N 5125 10000 563197 '2 .3 4 190 760 8950 220

I 10009" 5150 10000 56319B ? .3 2 340 800 7400 180

10009" 5175 10000 563199 ? .5 1 290 690 5900 160
10009" 5200 10000 563200 ? .3 5 170 910 8050 170

I 10009N 5225 10000 563201 ? .3 1 220 670 8750 220
10009N 5250 10000 563202 ? .3 9 90 740 9050 230
10009N 5275 10000 563203 '2 .3 8 85 900 9400 230

I
10009N 5300 10000 563204 ? .3 15 330 820 9200 240
lOOO9N 5325 10000 563205 ? .3 85 320 1000 7450 190
10009N 5350 10000 563206 1 .3 20 640 490 7400 210
lOOO9N 5375 10000 563207 ? .3 10 780 260 7200 200

I 10009" 5400 10000 563208 '2 .3 10 600 350 7550 200
lOOO9N 5425 10000 563209 '; .3 20 270 810 9800 250
10009N 5450 10000 563210 ? .3 20 170 550 10500 240

I 10009" 5550 10000 563214 '2 .3 15 490 410 1900 240
1000!lN 5575 10000 563215 '2 .3 15 410 370 8850 260
10009N 5600 10000 563216 '2 .3 15 320 530 8800 240

I
10009N 5625 10000 563217 1 .3 8 290 580 6300 230
lOOQ9N 5650 10000 563218 '2 .3 5 160 500 5600 170
10009N 5675 10000 563219 '2 .3 5 850 170 5250 160
10009N 5700 10000 563220 ? .3 35 990 100 4700 190

I lOOQ9N 5725 10000 563221 ? .3 20 470 330 7450 210
lOOO9N 5750 10000 563222 ? .3 15 620 75 7250 180
10009N 5775 10000 563223 1 .3 35 690 160 6500 180

I 10009" 5800 10000 563224 1 .3 3D 590 140 5550 180
loaa9N 5825 10000 553225 ? .3 6 500 540 4600 200
10009N 5850 10000 563226 '2 .3 1 no 160 1650 110

I
lOOO9N 5875 10000 563227 '2 .3 1 310 280 3050 150
10009N 5900 10000 563228 ? .3 1 250 190 3100 120
10009N 5925 10000 563229 1 .3 1 210 150 1600 120
10009N 5950 10000 563230 ? .3 1 140 20 980 100

I 10009" 5975 10000 563231 ? .3 1 210 85 1400 120
lOOO9N 6000 10000 563232 ? .3 1 70 10 1350 100
10209N 4900 10200 563233 1 .3 1 420 65 2450 170

I
10209N 4925 10200 563234 1 .3 9 310 35 1950 130
10209N 4950 10200 563235 1 .3 1 430 55 2250 150
lO209N 4975 10200 563236 1 .3 3 450 110 3550 180
10209N 5000 10200 563237 1 .3 1 320 60 4050 200

I 10209N 5075 10200 563240 ? .3 1 370 600 6050 170
lO209N 5100 10200 563241 ? .3 1 420 650 5250 170

10209" 5125 10200 563242 ? .3 1 560 620 5100 190

I 10209N 5150 10200 563243 1 .3 1 400 770 5850 180
10209N 5175 10200 563244 '] .3 6 360 690 6500 180
10209N 5200 10200 563245 1 .3 15 410 780 6650 190

I
10209N 5225 10200 563246 '2 .3 15 500 750 6000 170
10209N 5250 10200 563247 1 .3 20 440 170 6550 170
10209N 5275 10200 563248 '2 .3 4 360 900 6250 170
10209N 5300 10200 563249 ? .3 4 430 930 6750 190

I 10209N 5325 10200 563250 1 .3 5 290 860 7050 170
10209N 5350 10200 563251 1 .5 9 350 740 7900 200
10209N 5375 10200 563252 1 .3 10 320 860 7050 170

I 10209N 5400 10200 563253 ? .3 4 190 600 6900 210
10209N 5425 10200 563254 1 .3 7 180 760 7450 180

10209" 5450 10200 563255 1 .3 5 280 860 7200 180

I
lO209N 5475 10200 563256 1 .3 3 230 820 6550 220
10209N 5500 10200 563257 1 .3 9 330 920 8650 230
10209N 5525 10200 563258 1 .3 15 340 790 8450 200
10209N 5550 10200 563259 1 .3 15 480 680 8000 220

I 10209N 5650 10200 563263 '2 .3 2 440 380 5850 200
lO209N 5675 10200 563264 1 .3 7 470 270 5050 150
10209N 5725 10200 563266 1 .3 7 650 870 8800 170

I 10209N 5750 10200 563267 1 .3 20 460 1050 7750 220
10209N 5775 10200 563268 1 .3 1 260 520 6650 130
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lO209N 5800 10200 563269 ? .3 2 350 690 5550 170
lO209N 5825 10200 563270 1 .3 1 920 540 3950 160

I
lO209N 5850 10200 563271 7 .3 1 480 570 4000 170
10209N 5875 10200 563272 ? .3 6 520 550 5250 170
10209N 5925 10200 56327Li 1 .3 4 580 600 5350 170
lO209N 5950 10200 563275 ? .3 5 370 570 6000 180

I 10209N 6000 10200 563277 1 .3 4 400 630 6250 190
lO409N 5200 10400 563278 1 .3 4 320 790 4050 100
10409N 5225 10400 563279 ? .5 15 460 110 3750 140

I 10409N 5250 10400 563280 '1 .3 10 590 120 3950 120
lO409N 5275 10400 563281 1 .3 10 550 130 4450 150
10409N 5300 10400 563282 ? .5 10 450 90 4200 130

I
lO409N 5325 10400 563283 1 .3 25 730 610 4350 120
lO409t~ 5350 10400 563284 ? .3 15 580 810 4200 110
10409N 5375 10400 563285 1 .3 10 520 1000 3700 90
lO409N 5400 10400 563286 '1 .3 20 520 750 4450 130

I 10409N 5425 10400 563287 '] 1.5 15 240 580 7650 180
lO409N 5475 10400 563289 ? 1.5 15 240 780 7800 200
lO409N 5500 10400 563290 ? 1.5 7 340 590 7550 200

I
10409N 5575 10400 563293 ? 2.0 4 910 820 5350 180
lO409N 5600 10400 563294 ? 1.5 7 460 730 7300 190
1060914 5200 10600 563241 ? .3 1 350 40 2400 200

I
lO609N 5225 10600 563242 ? .3 5 340 60 2950 210
10609N 5250 10600 563243 ? .3 1 340 25 2300 180
lO609N 5275 10600 5632~ ? .3 1 370 25 2350 220
106091, 5300 10600 563245 ? .3 1 360 50 4550 150

I 10609N 5325 10600 563246 '1 .3 1 480 80 5250 130
10609t~ 5350 10600 563247 ? .3 1 520 10 2150 170
10609N 5375 10600 563248 1 .3 1 450 110 3950 170

I
10609N 5400 10600 563249 '1 .3 1 730 120 3850 170
ID609N 5425 10600 563250 ? .3 2 550 90 4400 170
10609N 5450 10600 563251 ? .5 1 530 110 4050 160
10609N 5650 10600 563259 1 .3 30 1750 1500 4200 140

I lO609N 5725 10600 563262 ? .3 7 1050 800 5500 200
lO609N 5775 10600 563264 ? .3 3 1250 700 5500 210
10609N 5800 10600 563265 '] .3 2 730 630 7750 250

I 10609,j 5825 10600 563266 ? .3 1 770 710 7400 210
lO609N 5850 10600 563267 ? .3 1 1050 780 7:200 200

10609N 5875 10600 563268 7 .3 3 1200 600 6850 190

I
10609N 5900 10600 563269 1 .3 20 1350 900 6000 190

lO609N 5925 10600 563270 1 .3 20 1200 880 5750 170
10609N 5950 10600 563271 1 .3 20 1000 760 6400 200
lO609N 5975 10600 563272 ? .3 10 930 680 7050 180

I 10609N 6000 10600 563273 ? .3 2 830 230 3550 170
lO609N 6025 10600 563274 1 .3 8 650 250 4150 160

lO609N 6050 10600 563275 ? .3 20 920 400 5250 180

I 10609N 6075 10600 563276 1 .3 1 450 130 4250 160
lO609N 6100 10600 563277 ? .3 1 490 15 1700 130

I
I
I
I
I
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1----1------+-----+-----+_----1------.--------1----+----+---_+-----1-t. c',!707'f

.: :::::::::::<~!

---------.---I----+---t----I

'.':. ',.'(} Ft 1uU

',,:: '» U':;;f)(l
- - ----- -----~----

4~.':\

;:,.~O

----------+----+---+----t----I

t '5

:zo

qo

c.! J. (J

1no

<: u. ~,:,I

.-:: u. ~':!

-1 23 :.c.; ! :7 (I f_L'

:.'j.1 70H:~:

I----+-----+---+----t----- ---_.---.J 4 :=;1 'lUll"

15 ::d 70B~~~

1--+----- ----- --- -----+----+-----+----+----+----f--- --+----1
6 ~) 1 7086 <0 n ~:! ~?BO 1 ~:,'i ~:j>:)';,:.: 1 (l )'[-\(11.)

--, - -=---1-------1._---+----1-----+-------- 1-- --

i
"" )~'d 7 (IFJJS/)

'"'"'8 r_"," 1 ',;" '.-, 'J '.:1._J . _ \. ,:;.<

q 1'.50()(l190<0. ~:!:.:. l1UiJO

---- ----1------1-----1

_1_9_-t-~~.j_!_7_(_lt_.~_'./__+- _,:·._o_._~_.)_+__1_·>_-.. (_)-+-__._·2_0-+ ~;::_(_'t---:;~_::~->-'- _1_O_(_I~;_.'.;\_)+---_+----+-----i

20

110 4 j ['0

~_32_-t-5_!_7_'_)'_'")_2 t--·:"-'·1,_-,_"_:~~j-+__2_~?_(_'+- ~_:;+ __'_1:_·::i-t-__._I '_:::;_U_
t
__7_"7_0.__U ------[-----+-----1

I~ 517093 (J.5 2(J(1 ? ~~5 2(l(\ (?5l:I(1

~,--4-+-5-·1-}-t-·lr-'J-4--+--<-<-I"-:-5+---2-j-(-'j----';-.:+-__'_:~~__-i-t-__'_;~_I_iJ_+-:-J-~-:!-~~J-·C-'+_---+----t_----1
25 51 70')~_i .', (). ~~j ~::'5(1 1 ~~:i F(I.) ';,':,'/0 /<':~:.:i(l 11

I Results in ppm unless otherwise specified fL jj
T '" element presenl; bul concentration 100 low to measure
X '" clement concenlrCllioll is below dptection limit AUTHORISED
- '" elemanl not deterrnlned OFFICER --£i~1{I-'-==-----

1'1

I



SAMPLE PflEFIX

I
I
I~_,

Al\IAlAti::>
A Divisioll 01 Inch cape lnsrmclion ami Tesll'lg ~ervic('s flllslr'llia Ply, Ltd

ANALYTICAL DATA
REPORT NUMBER REPORT DATE CLIENT oRDEn No

-------~r~~~~)~,·~,i:,~~-I-- -;;~'::~I',' I' Fill.1 'I "'-~-T~,
rAGE

OF I

TUBE SAMPLE? No

11 Ij1/ 1 1'1[...

-~---+--~-_.-

2 ~·j17091

E-3 ~ l"09P,.J I _ "_

'20

---I-----------.j---.I----~.---J----+------i.----I----.j

7

}~::O(l

'fOOO

~:~ 1 ()(J

?FJ()O

.~,oou

.1./0

J }'J

2:,::·(J

190

lLJO

17U

:/10

:.,::0(1

H

:' ,.".­
",..'

1 r~",-'

~:: r.:",..',-'

•."1.-:
", ,.J

:.>J

,.., ....
.~ .~)

.'2 (I

'-',
~::.

\~....

~",

'.

..,
" .~.

':'­
•. J

,.. '-.'
., .l-

:.. :;;::

" ...,
' . .f.,

.... '")
".J._

.' '''1
'" .f~.

40Cl

47(l

;:'40

~)f.j·O

410

260

26(1

Z40

'700

2:lU
--l----l---~..--l-----I---_. '''....---1------+-----+---1

1. FlO

<u.~.~;

<(I. ~.=.i

<(l. ~.:i

<0.5

<: o. ~)

~:<~o

-~----+-----~-----+--­
1'.70

)4 :'.:)170'·/9

5 5.17100

116 ~.:j17JUl

17 :~17102

~,1 7.10,',

]9 ~j17.t(l4

Ii:
~~_1171(}J

~;1 7 1 Of)

~
2 ~j.17.109

3 ~,1 71 10

lt4 ::.171 1.1

15 ~;17 1 .1. ::?

116 ";1711,,,;

f( ~.:, 1 7.1 14

5.l"71 15

9 5171 .1. (~

20 ~:i17l1]

lI1 5171 18

~
2 ~d 7.1 1';'

3 ~:; 1 '7.1:;:::(1

~4 ~jl].t2t

25 ~~!.t7t2'Z

I
I

Results in pprn unless otherwise specified
T " element present: but concentration 100 low to measure
X = fllernFlnt concerllraliol1 is below d~\ecliLln limit
- -: elemen! not determined



PAGE

r:,

lU

ANALABti

ANALYTICAL DATA

A DiVIsion 01 Inchcare Insper.lion am] Tesling SE'rvicps Austrilli;J Ply. L1r1

I
I

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No

I_'~,-~_, ~--.~~~~,----_,----I-_i_:":·_"r"'_':-"_-'·_"'-'_'J~..~(-:_,,-,,-'/~+-:_:"'~':-'_-_-_-~+'-_-_':-'_i-'_'-"_"-'_)-'_)~/:L-!-,-,-T-'----~i-j-'I-IT(-:,-,~~~~~~:~~~~I~:-:-;~~o:r-':_-_--,_-_-_'-1
TUBE SAMPLEto C) 171 ~:~:',: A:J u .. ,;

l'JU

''-~.1 (I

.1',::'U

'21U

"! ~:.:jU (:)'::.•00

2U iJ 4U(l()....-.~
"., ..:.:

-:: .. ":

.. " "'.\., ~..

170

::. o. ~:,

___ 7 co 1 7 12'/ '(j "" :l 20 " l,';

-~-,.--+c-:.;-1-7-1-~~-.(-,~~I--.'->J:':-+-~-,-l'-1-0--+~~-<-"'~-':-I-~-4-~S

_t~__+:'-';-1-7_t-~:-;1~~__+~'-:::-O-.-~-~+-~_:::_:~_"_J ~_'_::~_<·;__+~~'-':'.'_~·:i__+~~':':'-:;?---C~__.-·.'-,[:t_.(_·h_)__+~~~--+~~~----I~~~---I

.-:-+-:-,:-7-7 -:-.:-:~~-
---t------+------I--

~3'+:~_1_i_·_l_C,;_4~~+~<-''_J_"_:,'-+~_'_.,_!_:;_'-'

~ 517135 :~i~).5 22(1

1----1----1------ ----~-+---__+---

.~ c; 1:; j :';,,,

15 ~,t 71:'.)-

1 "171'''16 .-.1. . '-~\:_

- - -----j---+-

·8~'--+,-:;-1-7-'-:-",<-"~~+-~.::-u-..--"-:,-

~; 517140 ~(1.5

60

--+---+-------
.' ~'\..... .:~

::1171.4'2

J_9_t-"'_d_7_1_'1_1 _

20

-=: ()" ~'.',

u. ~j

::~: 10

<.0" ~~!
.' r'j
", .. '

f-I _32~+:-'j-'_7-1_L'-'_1 ~~+-_'_'~_(>_"_:'_:; +-~_.:_~(_V_)+~~,_,:, -'?-+~~~__+~~-'-r~~~----I~~~~t--~--

II 517145 ;~(l.5 29(1 '~2

•. ' '"j
.... ,t:.

....,.<o.~~;

f-------+------+------ I----f----t----jf----+---t------I----!-------I

~-:~+~-:-:-.:-:-:-l:-:-
I
I
I

Results in ppm unless otherwise specified
T := elemenl presenl; but concentration too low to measure
X = element concentration is below uuler.tion limit
- = elemen! not determined

AUTHORISED
OFFICER

, 'f



ANALABS

ANALYTICAL DATA

A [J1~ision of IrII.;IICJp~ Inspection and Teslin!l 5ervic~s A,lslrdli", PI,', Lici

I
I
l ----"_AMPLE PRE_F,'X ~_-'-I-~.->:~-, '-,'_,'~_~_:O_"R_!T_, N_(U_'IM-,,~_:_;_'}__+-_-.:_:_c~__~,_~_.e,_,T;i_~A~~:I[_.~_'1C_·;T'(E_,N_T_O_R_D_E_R_NTO_.J1_4 __~r;_G_-E_'_7_---j

---------- ------1------1---+----- -----

Ti
TUBE

I-f,O
SAMPLE

No

," ."0., .,:

CI"- /1'·
---------e-----+------I-----I----+-----~

----------+---+---+---1------

----+-------1----1-----1------- --
:: (I • ~'.:I

---- -----\-----l----- --- ----

--

----+---------------

1----+------1----- ------, .----+----j

.:.

., J.

. ""1
"..'..

--,
". ,,:.

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

------t-----l---------+-----!---

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

:-: J (}

If_3_+~_,:,_1_1_1_,_'j '_/__-+--_':'_(_'._~_;-I-__l__:_"_(_'

51715(1 :~('1.5 45

[1_--1-,,0,_.1_7_1_;', ,1

~_5_1_~_.1_I_'l_~'_<Z _

I~ ~j.l 71 ::,:,i~::,
---!-----+----I-----

~1,--J.'-5-J_/_1'_,:,_4 _

'-
[1_--+'_::;_1_)_'J_~~j_'~"' I--_<_(_'._~_:j-1-__1_4_(~_'-I_

10 :'=';171 157

~II"- ,_ 1ll'-- q111 d. . dL

190

I 1(,

f f

------- --------1

AUTHORISED
OFFICER

t/()

.i. '.)

lHO

l/iJ

--

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

" "-
., ".!

17(l

1. (lel

110

1 J 0

',?

,'.'
<'

." ,",....::

....... :.

,.'\
.. '..... :.

14()

:I. :-'.:iO

'2'1·(1

1.~ (.~)U

.::,:50

Results in ppm unless otherwise specitied
T = element present; but concentration 100 low 10 measure
X ~ elemenl conC81llriJliun is rJelow delection linlil
- = element not determined

~_I_------ ----'- - +----1-----+----1--

I

~_:
~1.1 71 ~:j9

517.160

[14 ~~.l 720Q

15 ~d 7210

l; ~:; 1 ".? ~':' 1 1

t ~i1 }~-~l2

::.'j 1 }~':.t
,..
-..'

ll9 ~d 7~2.14

20 ;:.i 17'2:l re·
" ..1

III ~.:.-, 1 "7 :~~ 1 \'.~

~l:
~)1]:?1 ",

'c 1 7~~:l Dc-'

,-t- ~.'; J7--21 1:..'

25 ~~i1 ·?.220

I



ANALAi:j~
A Di~ision of Inchcape In~pcction and Tesling Services Allslralia Ply, Ltd

( ().\ [\ \','
i / ,) '.-i ~J ,;

ANALYTICAL DATA
SAMPLE PREFIX

4.100

Ti

J ~:>(l

----.-. - . _.._- ------t----f-----j
-.,. t~·

... ',.J

'"c'

<..~:

-··----f------+----t-------j---- j----j------j

(:,s

"IO(1

Ba

<u. ~j

<. U" ~.:.I

«).~~,

SAMPLE
Nu

lit- :,':',. ','t

l

'7

7

~,:'" :"" .,"_:.SJ})T _ __ l:~:;C) 4700
----+----+----f----,f----I-----------'----,--I-----j-----j----1-I ~o;17224

5

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

1 I)

14i..l 4?O(l

<(I. ::~i

::. (I. ~.I

..;,.,:,­
,.', ,.J

lqU

1 (::.,(1

.1./:'_,0

.1./0

4·1'·~()O

<0. ~.) f3 t-_'::::; lElU

20 ~~ 17240 .-:rl:::...:' ...' j ](\ 4JOU

~).1.7~Z41 .1.U Ie;' ~:
., ..I,.J

_i-_+~J_t_?_~_~4_:?__+-_<_i;_1._:_~~+--t-S-O+---<-2_+---4-(-1 +-__1_,f_3,_)-+_:'_j:_2,_:)_U--+ _

~ 517243 ((IRS 2f~(.1 i~ ·7(') 17() :S{\!.l(}

I ~ ~517244 :"·(J.~S 'iin· 6 :~~5 17(1 ~:"l~::;O

~25--+-------+-----+--,-~':,·D-,-,,-,"-+-----t-----t----+-----I-----+---_+----1
~i.I7:24:.i «l.;:; _C\ .10 ~5~! .1)'(1 ·4(,00 j

I
I
I

Results in ppm unless otherwise specified
T = element present; but concentration lao low to measure
X = element concen\raliun is below de1eclion limit
-" element nol determined

AUTHORISED
OFFICER , ,



I ANALABS , , i '. f)') i '-' JL
A Division or Inchcape Inspection and TeslioCl Serv;ce~ AII~lrilliJ Ply. lit.!

ANALYTICAL DATA
SAMPl.E PREFIX REPORT NUMBER PAGE

------I------+----j

-------+---+----j

-.-.---.-+----+--------1

----+-----j-----+------

tEO

l L..U

lHO

E~' "'.
.,.1, ...'

H.
":.,.,1

HU

7U

~'iOO .l '. 1

:.~; :~:,(l 4

.::;~:IO .l u

47U (~I(1

4/(1 .I roc'
"

~:, .1 U 20,.. .'

6 10 h

49U l T.'", ,

~'~i~:.;() ~.)O

~::;9(1 1UO

(-.00 '?

_1_2_r~'_j'~l~_'~_'.'4_.'_7 __

3 ~):I. /24El

l_4_-+-"_I_?_~_"'_'J'_"__-+-_<_':_''_:_;+ __
5

-~ 51/2,'h ..,$J\Ll+-_:_'J_"~_;1-_-+- _

-1_--+:_';_.1_7_:;,_",_'--_", f--_'_:_(i_'_~'_..; -+----+---+---','.-'.1
"- ;::j 17273 <U. ~.'.. ';;'~'.·.l

19 ~:.i17274 .-'{\ <:.~ :l() lU(l
-R-+-----f---'--"-'.-'-'-+------t-----t----+--­

10 ~i1 7~~7~.:.i

f---------+-----+----f-----i----- .---f-------+---+---- -1----+-----1
14U

170

120

:Z(l

'200

410

-< n. ~_'l14 ~';.17T7'J
-- --------t-----+-----j-----t----
15 ~:.i17:;~B(l

f-------t----- f­

_1_9_f-C:_''1_'_':;'_'f_"_f_-l__<_O_,_CC_'I

20 "LbO

::: (). ~_;i 4'/U

.to

-I _32_-f~_j_l_7_~-_'-[_:i'_7__-j-_'_()_'_"_;+- '_;:_""-t-----·-'---t----+-----t-----t-----t------t-----t

517288 ';(1.5 telt) ,:2

-t_4_-tC_5_1_7_~-._:.(-_,)(_-,__+__<_O_._~.'_.;+ __~_"cl_2_(,_'+- :._·i+---+----f ----+----t-----t-- ---1

25

Results in ppm unless otherwise specilied
T = elemenl present; but concentration too low to measure
X = element concenlraliun is below ul'leclicm limit
- = element not determined

I
I



I ANALAlJb
A Di~ision of Incl'1CllfJA In"pcwtion amJ Te~lill~ Services Auslralia f'ty, Uc1

ANALYTICAL DATA

, 8 l'~ 0, .-~
t~, 'l.) ,.....,

SAMPLE pnEFIX REPORT DATE CLIENT onOER No PAGE

OF ,
.'

Ba
SAMPLE

No A(;;j
----+----+---+---+---- ~------

Ti

,-';....
.···----I----I------j------4

l 4 r,' J ,''':.'''.'•.J . . .._. .,. ,.J

o. ~~J IJU

------1~---+_--___+_------I~----~+_--___+_---+----_+_---___1

. "",

," "',
"

?20

--~---1---_+_-----I---+-----+----+----+----+----\-------1

• 12

.- 13

~; 1. '7:)06

<(I. ~,'.'j IBO

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

r.;.. _'

U.5

:, Ow ~.:.:j

.," "',
" "::.

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

J
22

23

I
I
I

DEfleCTIUN iJ~
lee 1 (l " ~5._'

UN II!O, FTI'l FTi"1 f"!·'r" F'f'~l

~IE: nJ(JD 101 401 4(1.1 .q(."f t

Results in ppm unless otherwise specilied
T : element present; but concentrRtion 100 low to measure
X = el~ment concentralion is below d~lecliol1 limit

element not delermined

4<:11 4(11

AUTHORISED
OFFICER

1



,'"\ 1_-\ \.", \ .

~ 517310/359,517408/458

I 517310/359,517408/453

517310/316,517408/417

I
I

ANALABS

50

50 Pop: 00 ,013,0 b

50 Pop: 00 ,013,0 6

Ag.lIOl,As/114

80/401

Cr,lr,Ti/401

Aber"f0l'le Resources Limited
E):plor-aticn Division
P.O. Bo): 952
Burnie Tasmania 7320

I

REMARKS



I ANALABS
A Di~islon of Inr;hr~p[' Inspf'ction ll.IIU Testing Ser~iC13s lIust'Jlia Ply Ud

ANALYTICAL DATA
SAMPLE PREFIX CLIENT ORDER Nt) PAGE

-- -- f------·f-------f-------I------j-----+----1

-----i- --+----+----+-----+-----j----.--

,­__ IOF

2':.i5U

thoU

'21 (J

r",.•.

.' •...'
" .. ,.

.' '-1.... .f:.

I( -----l~"<:,:·~:~"oH"oIA:;::E< :::?/O'l/F!'il EJ?q2 I 1
t-='-----,-----,----,--'-------,----i----,,--'----,-----,----'----,----1

~(BE SAMPLE Aq Ha A~::; Cr Zt- Ti
~._+ NO --,t-----t------+---t------+-----+----+--+----
I J/L.J ~j .1 "/ :~: 1(} -X -:~ »" ~.~ {.. ~~ (J ./ ~:,! >: :.:.1 >: ~5 (> ~~,:3 ;:.~j (J

------- ----

l(_2_j-~~;l~i~·:.)_.:_1_1
3 ~:=jll ..-~;.l~2 <O.~j 1.100

i--=r---+------t-----t---- --I····

J_4_+~J_:_1_·7_:~._~1_:_::'\__+_-"-~i_J_._~':_.,+ l_,_JI_J_U_

160

.1.?U.,,;"
"'.•..!

;:::0

r",

.f.:.5 ~jl j;)J4

--6 C' 1 .. -:, 1 .c-.6 ,.J 1 .... _ ~_t

--- -------+----+----+-------jf------_J_-t__5_1_J_~_,:;_1_t_,__+-_-:_!_)_"_::,_.+-__1_1'_"_:>+ '_:'_,+ 1_:'_';+-__1.__::"_0 ~_',_?'_2_::;_O-+ j -+ _t

I '; J ~: ~~;:: :--~:~~~~~:~~~ ----;'-:-:+----+----....-..-+----I-------+------1f------

-·-----I.----t----+-----t---+-----t----+-----t

H 1(.1

hl0

. -

.... - ---+----+-----j

.

-

-- ---

, ,
".

.." ..
". ,,:

" ,<:,

.. ~·l

.... ""~4[10

1:,40

600
----+---+----+----+-----1-------

. ..

490

----I-----t----t----j----I----I----t----t--·--

J_9_+~'_31_7_:_,';_~1_3__+_-.'->-J-.-~-··+-__4_1_C_'+- :,,_'+----+--------------I-------+------1-----t

i
lllf-

3

2-t-:"--'1_7~~~"~_':_1_ __+--<-<:-\._"_;+ c_.:;'_''''_J+- ~::; t----+---.-+..---+---t-----
~~: 517~~32 :~().5 39() ·:2

f--------+-----+----+--- ------- ~---_+----+---_1
1"4 ~j 1 7~):3~:' ,/ n r.:j
~--+-----t~-·-- .,

25

610

420

<2

....-,
..,~.

I

Results in ppm unless otherwise specified
T = element pn:~sent: but concentration loa low to measure
X =: clcrnrmt COr"lccnlralion is below dptection Iimil
- =: element no! determined

AUTHORISED
OFFICER r

I



I Al\IAlAbti I 8
,

j C\c "J

I
A Ulvision of lorhc<J;Jt:: IrlspeClioll and Testil'1q Ser"il:cs AII.<;lr,ll'il Ply. Llii

ANALYTICAL DATA
PAGE

.<2

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

REPORT NUMBER REPORT DATE CLIENT ORDER No

---'1--2-:~-".-,-!--.-(-'[-3-.-O-b-4-.-'2-fJ--'--~--~-/--i-(-\(-j- -/-:~3--7-r,~;'~n-- ---Ir-~-':-O-F--"-' -,

<(J~5

SAMPLE PHEFIX

I
-i~E -I-:-;-t-~:-.A-,~_.:_~_E_---1_I-_k_,l_(l_._:_)+-B-a-'-:~-r'J.-(-'+-_A_"_,_.::~_)-+_[_:_,.- !.~~:_,,____ T_l__+ f- + _

_• _+--::_d_7_."_';~_·';t_-' ..

-I ~)1?2;3'}

---t-------- .------t-----+------+------f----- ----+-----+------t------
51 T.=::ttO "',". /-

517~:::4.1 <0. ~"'j
.."r_,
"'.. '::.

~---=0--+------- ----- - ....
_ 517343 "0 ":;

.I--t-------t--.,------"--'
4:':JO

,..,
"...:. -

10 <0. ~:!

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

<'?
-+----+--- ---- ---------~---__+--___1

4HO

-f-+-~-O-:-:-::-::-~-~
--+------f-----+----+-----11----+----+---- ----- ----j--------j..1-- ::d T:'JW

15

6
_.- -------j----I---

. "-I
", .<.

.. ----+-----+---------------1

J.._+'_O_1_7_;C_,:-'-;'----t--.,-;'_J__" :.'

20 '260

-:: I). ~-j 270

:::::(1(1

1~,2-t~-)-:-:-:-'~~-:-~~--+-·-'-::-:-:-·~+--,-,-,-~-,:--:+---,-1)-:'-,+-------1.------+-----+----+-----+-
~'""=---+---+-----+----+-----+----+-------j--

-t_+~_)_1~_i:_.o;C_j8_- _

25 ~j.t 7~;~_~9

I

Results in ppm unless olheorwise speciJied
T = element nrp.sp.nl; but concentration 100 low to measure
X = element conrenlrall()n IS below delecllon Ilmil
~" element not determined

AUTHORISED
OFFICER

I



PAGE

I _.' OF

REPORT DATE CLIENT ORDER No
._----,---~---.,

','27,1 (19 / 13
1'1-' fJ':::'~~~":?

ANALABS

ANALYTICAL DATA

63() 85 2S 2L~t,1 ~~:85()

REPORT NUMBER

-l 2:::: .. 3 .. 08 .. 064.~·~f3

A Division ollnch~3p(' In~~ectioll and Te$lIn~ ServiC8~ AlIS!T,llja Ply UU

e. As Cr Zr TiAq

SAMPLE PREFIX

SAMPLE
No.

••
•
I
TUBE

~~

AUTHORISED . u{J,~ji-!-(J_
OFFICER --'-----+

8 I

4(1~;f)

4200

l20

.1 '1-0

1 '10

..

.. i.)
,::.- ()60 j ( I".'

'..) 1::" hf:\O :1 ~;:'.;· ..,
., ( ; r:- 1000 ,-','c

d .~: ,_J

.'
( ) r.' :ZDO 1r':, · •. J --'

(,I r:..- :-:::90 .l r:"'. · ., ..'
..:~ ( I ~::

:.S~:::O '?O· L .•'

U r.;~ 1 2(l(J -;0' c.-
". · ..' ,,~, .....'

.;~ U
1;::"

L~ 1:~O :';':0· d

<(I '0 470 l...,· ,.}

0 r':"
~:;10 .. '0

". · ... .~:

;~ 0 r:~

~;.OO U· ., ..'

( I I;~' 2f:10 ""1:::· ,,_I ~.,_I

':, (I r:' 4 "/ 0 "'1<::'·.., ~,: ..'
.:; ( I t:.-

~2BO 80._,

\ (1 "': ~~(J(l ~2~50...
., 0 r 460 I.:to· ..,

':, (I "- 400 1{,o·d

<0 l-::"
4:~~O 400· ....

.. 0 ~ 930 1 .t '. I· ..'

<U r' 6UU .'-1:"· .., ...:'._.'

., '.I .::" '720 1 t ,I· ..'
,~ ( ) c. 900 ·'10· ._'

<(I r-'-"
6':~(I ',,::"· ..' ,::. ..)

":" (I z:.~

6~~iO 50· ~."I

Results in ppm unless otherwise specilied
T = elemenl present; but concentration 100 low 10 measure
X =- elemfont concentration is below detection limit
- co element not determined

517'127

5174'Z8

I
I

~1-56----1-5--1-7-4-~'-2-----1----+----.-1----+------t---
I II 517423

lJ~4____1-~;-t-7-4-~:.-1--jl_--__I_---I__--__I_--___1---

I I f-23_.J-~_J_t_7_'1_:;>_.9_'--I----+-----+----I-----I-------+-------Jf------+-----l-------1rl ~:; 17 4~~;()

II 7 ~d 7L~~24

rJ 1-8--,r-I-C-~ -1-'l-4-~-~~-=--

I 112f.------I-5_1_"J_4_1'_1---I-----+------+-------t----I------I------I------+----+---___t
11 3 ~i17i~20

[11__--+'-5-1'_74_'~_~t:_~_----1-----1------- .-f---+----l-------II----+----+---l--------I

Ii:



I ANALABS

-----

------+---+----1

Ii

ANALYTICAL DATA

A O''''sion of Inchcarr Inspeclion alld Tesliny SE"v;ces Austral'a Ply, L j(j

--1----+---+-------1----1-----1---1--· ---.- ..-.
.::: (l • ~;.~

SAMPLE
No

517 4,~~~::

I
SAMPLE PREFIX REPORT NUMBER REPORT nATE CLIENT ORDER No PAGE

rLl-=~~~~.-_-_--__-_-_=~:::"~~------'-I-:'-' :,-,-.-:::::.....(=-.,:...." .....-(=-,b..../::.~=--'Z-:J--~-;--':::7-i=-'(....:.'7~;;II-:~C'I,' ----,-I-,,--O-F--~C-;-----,

TUBE

If
~----+------~----------- ----.--- ----_+_---+----1----+-----1----4
I IIIi ~j17,,54 <0. C'; ,,00 4·0
11-+--- -----1----+-----+----+----+---------·-.-----1-----+----+-----1

517435 ~O.5 48(J 4()

II ~:.i1 71.~~;fJ ." 0 r.- ;:~:?O 4··'j
~---I---- 1__"_·_"_"+----J-----'--1-----1--

Ii
:: o. ~I

J--
51I"S,1

-I ------ ..----+-----+----+-----+-----
Ci174AC>

-- -------1----+----+----+----1

-----+----~---+----------------- ------I-----1e----1

40

I",·c··

"J".'

.-so

{:.. .to

::~;20

14()

660

;:i.174i.J~'~

-- ----+-----+---+-------

l_-+-'_i_l_l_"_'_'_l I <' O.__~i_I-__~:-_i-_"_,)+ :?_'_-'+ -+- + ---j---~__+----+_---__1

Ii
I 102e-+-:-;_1_j,_l_L_f4 _

rl 3 ~~1744~~

4 5l744tl
~_+_-----4-----I__ --+ ___+_---_+_---_+_---_+_

AUTHORISEO ~//r
OFFI CER _----jL---¥'.... _,

----+-----+-----+~_.-

.

.

... "::"
".\,.!'21U

Results in ppm unless othl?rwise specified
T ~ element present; but t:oncerltration too low to measure
X = clement concelll(~!ion is helow detectiun limiT
- = element not determined

.- ----_.•
~ 17,,4'1 -. (I ~ 1 20 I <,
d · ~..I •.. 1

~. 1 74~iO .:. (J r_'c
.2~:;(1 I r::·

~, · c' ".,
r=· 1745 t '. i._, ~:.i '.200 , ",_I · ':.

..' 1 7 J+~j2 <. 0 <::.
't;~;.iO

"',f·C·..' · •.. J ..:. ,_I

---~--------

= t "7 4~:i=; <U <,
6':.~O 2U-' · d

L: 1 74;:~4 ( , ~} t..' t t.-, ?U1-' ., ·
.~ 1 745~:i .. U ,~c 54(1 t <~
d · --' c.'

::J 1 "l4~cJb , (1 ICC 7 70 6· ,-,

r~· t 74~j7 .:~
,, tc·

2~jO 4(J,.J · ,_I

I
I

HI--:-II------+----I-----I--~----I---____l---__+---_+_---.- ..

~1--l-4__1-- _
25

15 ~i17447T ~;j~-4--E-I-------+--,.-:,,--,-.-";-+---:2-1-(-'+---1-:-"-l----­

---+------1------+----1--------

~-+------+-----I-----

~I----t--­

Ii:

I



I ANALABS

I
A [J'visiol1 Of Inchcnpc Inspection ami Tesling Services Australia Ply Ltd

ANALYTICAL DATA
PAGE

I ,::c- OF <0
•••1 ,..1

CLIENT ORDER No
----,--------,

REPORT DATE

'~?'?/O~';)/FI71

REPORT NUMBERSAMPLE PREFIX

I
TUBE

~
SAMPLE

No_

'--, -, 1,~-q
;~."J .. / J- ••k'.5.J1> .

I~q })a

uo --

-------------------- -------+-------

-------~---------- --------

l-2-+------t-----__+---+__--__+---+_----t----~---__t---+__--__1
3

[4--
1-:-+---------1----+-----

- -----------------~_+~---t_~~__+~~---f~~~+_~~+-~~-+~~__+~~__j

17
__-1-------,-----+----__t----+---I-----I----+----I-----_+------1

\'-.

1--+9
--+-+------+----+--I------+-----+----+----+----------+

1-
10
-+_----_+---_+__-------1f_---t----I___---t----__t----I----_+__-------1

11
f----- ----------------- ------ -- ---- 1- ---- ----~--I--~

-------)------------~------ ------ ----------- ------ -----

----.------+---_+-----1-- -- ------- -----

il::
f-------

1.1
~I-I------- ------1------ --------- --------- ------ ----- ------- ---.---+---__+----f

r-{il
i=-_+-----+----I----+---+_--_+---+__----+----i------ -~---f

~1-19-+------+----+-----f----+---+-----1------+-~----
il-:O-1--+-----1----__+----+----+-----

fJO 1

() ~ 1.--- 1 0
,-, ro" ~,-..-' "" , ...! -'

F'f'11 PF't1 f'Fl1 Ff"I''! F-'F't,,!

.\01 401 401 40:1 ,.u 1

~t-4-t---L_.II'"-(-1-~J---- _+---+----f_---+----+---f"-F'-I'l_+---_+__---t__----+

25 NE rHUD

~I-::--t-D-E-T-G--[-:-r-([-I-N-+-----+----+-----I------I-----t----~--~l---l-+-----+----+-------i

I

Results in ppm unless otherwise specified
T = element present: but concentration 100 low to measure
X = element concelltratlOn IS below delecllull Imlll
- = element not determined

AUTHORISED () ~ It
OFFICER __~

I



I
I
I

Variou~

so

so

NONE

(~'- ," {\ i'
::; U oj ;)

AgllOJ ,AsllJ4

Bo/401

I

Aberfoyle ReSOlJrCeS Lilnited
Exploration Division
P .. D.. Bo>: 952
BUrI)je "fasmania 7320

REMARKS

atomi~~'b~~~t'i,~~;'
X-toy fluorescence
spectropho~;«?m~t
colorimetry:'::;: "
:chromat()SI~~~h

;"titration ~:::' .;/:'
\' other chemical
, mlsceIlQneou,~;l

,:,:j fluorest.n~IIt::~i~
:,;;:jnductlyelyj:ou

~~~"~'~



1
1

AI\JALABS
A Divisinn of Inchcap~ Inspl'ctiQn and Teslinq Services Allslr~li.1 Ply Lid

ANALYTICAL DATA

J

PAGE

I'

AUTHORISED
OFFICER

- --,,-- -----1-----1----1

·----+----f---------· -----

\W
--+---_l----+----I-----i

1\0'

11\0
I ... --------i-----+-----+----+--~_l

1(0

Ii<
--1----1--·

REPORT NUMBER

1:"; 4 S800N ::::0;- ;),,)

1.0 "-,
SSllo" "-

-------.-

10 ,",
~5bo'.

:2(,.0 '.. S<; ,,0
-_.

1 ~.'j [I S (,cP

200 1 1 ",,6~o

( ,~- 1 t.'

~& "0::..' ~.-' \ .•1

!3r'~f:;; ~:JNr.:;:

:';I',h E'Nf~

90 1 0

'/5 1. 4

9~) 1 u

420 ,[ 1

:~~90 1 1

~:'~O(I
'->1;:;
":._-'

1 60 .1 1

2/0 't

90 6

1 1 (J <1-

1 ~~_~O 7

7:-5 ,-,
.~~

stm f:~NF\

I =":::5 w ~~: ~ 0[< ~ ot:.,lj.{.. :~

n~i As

<0.5

<0.5

-< O. ~~.i

<O.~:'

<: O. ~~

<0 ... ~S

<0. ~.~

Results in ppm unlf!ss otherwise specified
T '" element present; but concentration too low to measure
X = elemen! concenlr31ion is below detection limit
- =- element no! determined

2?0026

27004~i

~::7(I04~:,

~'~7002;;·

270040

:;!.7004"'l

2700::::.5

:~:7004l

:2?OO:':'~4

SAMPLE PREFIX

1
22

23

[16

~r--l-::-.:-.:-:~-.:-:.-:--+--<-:~-: :-:-.:-+-----+----
119

20

1--,--- _
TUBE SAMPLE

I
N1°' No

270021

l7 2·/00:~7 .;.. (> [:~

l~-,-+---------··--·-·-,·+---+--------1I---+---+---I------t---+--------1
'-' 27002B -< O. ~:'i 8::i .t U S/-;l;f)

1----+-_·_-------- --------

19 ~'~700~2(""? :73NH SNf? ~:\r'Jn

--+-----+---------1----- -----..--- ----t----+---------1---+----+--_____1
10 27(1(130 SNR SNR SNR

f-1-1-+-~'-7-(-)C-)~~-',-1-·-+---~;-~.-jF-! 1----+----+---- ----------- -------11----+_----+----1

1
12

13

1
1
I



I ANAlABS ,.
') -~ n ,

1., - j- '.' .,

PAGE

OF

CLIENT ORDER No

------+----+----+---- --

REPORT DATE

,~

'-?

As

REPORT NUMBER

ANALYTICAL DATA

100

l .. 40

A Division 01 Inchcapr In~npC:l;on and T~slil,g S.. r~;ces Auslraliil Ply. Un

<0. :~

SAMPLE PREFIX

I
[

- ------------,-,--:-,..:-, --,-~~-[:·I -\l' -"/',':'
.1:•• , .•' u ".• ' ~ • , • . Co 1" ......•

TUBE SAMPLE ?;q Ba
.--N-

1

0-._+-__N_0 1------ -----_._--

•. 27004i:1 (l" ~~, .t :'\0
------+----1----+----1--

12

3
~--+-- ---/---------.- +---I----f--~
(4

14
6 ~;700S';(:s77)

'2)'0054

~?40

-- ----+----+---+------

------j-----+-----_.-

-----+----+-----

----+-----1----+------

s~ 00

Ii

I /(

to

:" ..,
,.:, ...1 "-,

21.0

f-------­

.::: ()" ~:J

-.~--- ---------+----+----+--------
<0 .. ~':j .1.70:':'::7006615

'200

~27006B

270067

.2:?O ."7

17

i

"/

1 :':'.i

119 ::::70070 '.: o. C'i 4E1U
1--- f-------------j-------+------ -- . -------t----f------

20 27(1071 :~(1.5 41(1

1-21 T700 7:2

1
22

23 2700/~:i

<0. ~~.i

.190

,­,-,

r:c
•.. ,1

Results in ppm unless o!hi;!rwise specilied
T = element Dresent: but concentriilion TOO low 10 measure
X = plem"'nt concentralion i~ below dl,lee!lnn lirnit
-" element not determined

I
I

2700] I.~

:;:'](J(J77 1.~.'(f

...,.

4
-I---+----+-~-­

;,

a/I,

I



I ANALAu~
A Division oJ InchL~f!e Inspection and Testing S<,rv,ces Allslr;lli~ PlJ'- lid

ANALYTICAL DATA
SAMPLE rr-1EFIX

-------~--

PAGE

SAMPLE
No 13", As

I 2
tr--t------ ------ --------

3
1:o---j----+-----+----- -------- ---

L4
-----------'----------j-----1-----+----1

-- ---

5
1--6-+-------+----+----11-----+----+----+----1----- -------+-----1

~7
'".-

-----+-----1-----+------- ------------ ------ -

~~- -----------

13

-1---+------+----1----1----+----1-----+- -----1------1

-1-- ----- -----+-----+----1

--

1=------1-----+---+---+---+---+-----+----+---------- --­
L~4_+-__
t::
---

l~- -----

IS .- ln~ uf·Fic:lEnl ~;£.1mf Ie

J
22

23

r
I

DETECTIon On c_- 10 .I.L l

-- ._.__.

UN I -f ~,: F'F't'l ["PtJ PPtJ

tolEr HUll 101 4U1 1 1 'f

Results in ppm unless otherwise specified
T " element pre~enl; but concentration loa tow 10 measure
X = elemenl cOIlc:enlralion is bela ..... detection limit

element 1101 determined

AUTHORISED
OFFICER

-------

ILh
1

I



> r .~ -'- GJ .C5Y
, ',': ':,.<,-" ':"-:~~Jdi;~~_,:;' '.
TelexAA92

DATE RECEIVED

~,H /OB/B'l

ANALABS

_OTHER

'" NONE
RE~RKS

SO P .pl OJ ,013 Ag/I01,As/JI4

SO P .p: 01 ,013 F,/401

SO P .p: 01 ,013 Cr,/r,Ti/401

SO Ti: Ir 1199

Aberfoyle Resources Limited
Exploration Division
P.O. Bo)-: ("152
Burnie TaSfnaJlia 7:;20

I Various

Various

I V_rious

I
R. de Bomfol'-d
Aberfoyle Resources Li,nited
Exploration Division
P.O. Bo;.: 952
Burnie Tasmarlia 7320

REMARKS

I



I ANALABS
,

S n "1i ~. 'J

I
A Oi~;5ion of Inr;hc<l~e Iflspeclion and Teslinq SNvlces AlI~lrolli,] Ply lid

ANALYTICAL DATA

1-::'.7

11.2

T i : Ir-Cr

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

As
-+-------+-----+----+----f----+-----I------------,---

REPORT NUMBER REPORT DATE CLIENT ORDER Nu PAGE

------rl-,:-,:~'.~·-3-.-C-'F-L-(-:>-t.-4-r--'I'-"--"-:'-"-7-"'-U--';-'-/-'f-i-,-;~r~i~;~'~- I 1 OF [,

------t----+-------+----t-----I-----+----~

SAMPLE
ND

SAMPLE PREFIX

:::::4(1

l 7 ~'d~~945

, -,+-----+----1------
"'-.-- 515746 <u. ~:) ::~~~~(J

.." '")
··.L.

------1---+---t----+------- -----I
:i0

14"0

,"r"
" •. _.1

51594c]

'-,
' .. 10

10 :::: 100

<0 .. 5

::~;oo

210

290

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

," '-.'
" .L.

-7':;:
/ ,.J

4750

4:.:;:::.1(1

1].(1

It.. '1

lU.2
t----+----------- - -- -----t----t----t------II------j-

40

",< ~;.­

"..:_".1

4 (;'()()

42(10
-----+------+-----j-,---

14.H

i 9(J

.1.7U

1 "?()

Eli.)

l ';00

[J40

<0.::1:-;.15961

t9~__ ~_';_1_~,_'7_~,_'.-_7__ t-_<'_0_"_;_,';+-__::_':'_':'_J+- +-__,,_,,_)+-__;_"_1,_::>-+-_q Ue':<'-' 1__1_"1_"_,_,;+- -+- -j

20

Results in ppm unless otherwise specified
T " element present; but concentralion too low to measure
X " elelflcnt concelllrAlion is below detection limit
-" element not determined

I
I

<o. ~~

.," ~'l

" .~~
~ "'.­.I-t ,~.l

------t----t----------+-----1
.140

I

AUTHORISED fiJi'-
OFF!CER -J~'¥J'/----

U

I



ANALAi:JS
A Di~i~lon of Inchcapa Inspf!clion amJ Testing Ser~i(;(!s Australia Pty Lid

ANALYTICAL DATA
SAMPLE PREFIX REPORT NUMBER CliENT onDER No PAGE

Ti:Zr

2700

TiZr

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

Ba
-----1----1------

AqSAMPLE
No

I__-.- ,-- -.-----.J,L_;_·~ '_":~;_;._~::_'._(-_<_~-;_. _(l_'~r4_b_' t_"__+-:_;~_7_/_(_·lr_1_;I-B-r:;--ljL-l-~:l-.t,:-~;,1---__.---'---1_2_,----,O_F 6_-i
TUBE

I~O

.. -,,::;. ':.
-"~ ,--J •.--:.

60(l(J200

.160

'?BO

"Ie)

f--- --

r.:.­, ,

.' "-,
"

<: :)

,,,;~.,

.t:.... !

1'70

~~ (J .. ~::;

-- -------'l----\----l----+---+----+---+--------j

<0. ~j

~j t ~:ir;69

III 7 _+::_,_1_5_9_}_~_'I__+-_<_(i_._:_.:;+_--1-4-(-)+_--'-<-:~_+~--__1_(_1

-"-.- ~j15':y71 <O~ ~:i 270 J1 ,q~.~.; '210 2EO. 1

5159"74

IL9__+5-1-:"-",,-:l7__2_

..10

111

<:0. ~:i

<(I .. ~.::;

<0 .. =-( 120 1 ::U 1.90

3'700 17~7

11.2

---------\---+---+---+---+---+---+---t-------i
<(I. ~5

100

<1 (J "1

.1.60

.

.14.D

4U. '~

40.4

22. ~'i

'-.1 ~:' '"7'
-"- -~- .. -" .

AUTHOR IS ED ---Adft-°~/L'V--- _
OFFICER

V V

lj.~2(JO

4B50 24.2

.tHO

.1.9()

lBU

1 f](l

1(,0

170

tou
-1--- -

..' '"'\., _t:.

4 i
,
~.-'

B ':~~/~( I

(I :220

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

FlO .I E~',-'

4 1:.)0

.I () 90

20 100

4 rj;'~.i

<
,.-} 60L

<10

]()(1

"740

720

660

<0.5

<" o. ~.:.i

<0.5

<o. ~_':j

<O~5

Results in ppm unless otherwise specified
T -= element present; but concentration 100 10 ..... to measure
X -~ elempnl conl.elltr~tion is below detection limit
~ -= element not determined

~51',?169

51716~:'

5.1716]

517.16EO

l14 ~,d:::nn

I:: :::::::
L--- ----,

1L
1

"

S

--~_ 5 1 '7 Ii_,1 +_,_<_(J_._:,~_-,+-__4_',_"_)+ + + 1_] 0

~. 517162 I~O.5 59(1 17()

l19
f--l--:_:_:_:_:_::_:~_S7b
.22.23

r
I
I



ANALABS
A Djvisioll 01 Iflchcape InSpflction O)nd Tf'sling Sf'rvice~ AlJ~'lali3 f'ly. Ltd

ANALYTICAL DATA
PAGE

I ~:~ OF r..)

P";" ._,
...:' .. ~. ~ .I~.

CLIENT ORDER No

8700

';::1[; )

:.?O('}

REPORT DATE

:',e.­
.. .J

4u

':I

l ~.i

10

1"

REPORT NUMBER

470

Ba As Cr· Zr" Ti Ti ~ Zr

I -

<" (1. ~.~

<o. ~J

-< O. ~5

I'\g

------ ---+-----.jl-----l------l----+----- ---.. --- ----+-----1

~5171rs

5t71/~j

5.l71}9

:,,17174

I-~-
TUBE SAMPLE

.. N

1

0 No

• :'';1n70

~_-J~5~1_1~1~'~l~I__+-_<_(_'._:_S+__"_~'_l_O+ j_~~_;+-__6_"~__~ +-_~;~>~ll~:)+_t~J(~)i~)~O+_~'!_.~_:' ~_:_::.'--I --'+ ---I

3 :.; 17.t 72 <o. :..~ :~~(lO 1 ~-~ (~)~:, 26u c/4~~.;(J ~:\(-=,,, :~;

14

I:
>-----1----- -----~----1--------I-----1-------I----+--~---I ~ -t--".J"~'"11~.~-•.-1

1

- ,-7

J

',-i.·

7

·' _~,'.,.'._:_',~•• ~,~~.~,'+-__:':.'_,(_.H_)+-__._1[_,:.4+ (J_"+__~?_4~'_'+-_n~~~'~:~(~)(~)+_~~_J~_'_:'?_I----- ~I--__--j

.~ . ~ _ '- ~ :~~.1u :!.() 6::; 24'1 n(IOO ..~">' ._~,

l
~9-4---------- ---------

~';1717B <(I.~:.:;

.. 10

.11
.. --- -----.+-----I-----j----+-----I-------1

-< 0" ~.j
.. ' r.,
. .C

"",.'..<: .....

1 \~O

,1 q(l

'7hUU

'/q(l(l

6() ~ (I

9100,"\_..<(I.::'~

t--------I------+~----l-----I----+---+----+------1----+----~-----114 51.7183

3t'). </7100

()O

'·t<>:). ~.:i

<. ()" ~~i

~) 1"7.t B5

",17184II- 15.16
>----L----------+----1---- -------.- .

,

16,,6

1 ~_:~. 7

AUTHORISED _-1a~~d~,c..~ _
OFFICER _

V I

lU50

..~:,ooo

lUO

r', .:~;()

:,?70

to

ro.·

~''''''

"",1;;:'...:.. ..,

5'l(J " r~.-,.:. ~-'

4 1(l 2(1

E300 .' 2

1 1 (H , 10

7'tO I 1:.,'
c'

1 2~.:.iO B~3

~?""lO "'1 ~:i

'}~jO -:'rc"
,.) •.J

<O.~~.i

<o. ~j

Results in ppm unless otherwise specilied
T = element present; but concenlralion too low to measure
X = element concentration is below delectlon limit
- = elemen! no! determined

51/1 E.:t'J

~il ?.li3t3

• ~ --I-C~:;_1~7~1~8~6 _

~.. 5171137

11 22

.23

l
I
I

119

.. 20.21



ANALAl::JS
A lJi~ision or InchC;lp~ Insper.tion and Testing SE"~ICf1S Aust'illia Ply ltd

ANALYTICAL DATA
SAMPLE PREFIX PAGE

Ba
----1----- .-~------~-

Ti : it'"

<0.5 720 1.0

~'~70U

.t /.:) • (J

-------- -----+------1----+------1
<:.,0 1. ['0 113,9

410 .". ,,:~ 1 <·:
" " ... 10.9

"71 (I 60 l r~'(1

~J. 1

Ft. El

.1. ~:j. :.~

2B.4

------f-----1-------t

1400

2BOO

170

10

20 2~~jO

>~(l
r', 1. U"-

1 ~:;(I 1SO

1. L:«) 1. 40

~.:i ~;! 1,SO

"",7 I ':,,(J

....

..:......
-' ~-'

-- ---~-- -----+---1----+---+-------1
~'~~~, .1 (\

.:~:o

540.:~ O. ~j

517~::'60

5.17:':::,6.1

15

l;-a----+:-~'-:~-:-::~-:-:-:--t--.'-':-~:-:-~-,t---":-:-~-::+----:-::>-,-+---

t_9_+5_1_7_~_S_b_"+__+_<_·'_J_._5_-1 6_,-!_,C_'+- '_'-+-----+--------1-- -+-----+------+-------1

20

19 517~!0~, <"0,5 4J (I

--+-----+---+--_._.---

_: :::~::::
f----.-- ~~---_+_---_+------t----l------c-

~ 12 51 ] '206 ~ _'-_:'_)_'_~-j_+--7_1.-C-' +-__1_~j_'+--'--)J_'+--._-:.... ._'!_~)_+-'.-::'.-t_U-(~- l_L_',_I_t- t-__----I

I~ ~ . 5 ~:~~~i_7_57»___'__')'-----jf--.,->~--'-._5_+--h_6-C-'+-__7_(_·'_+_----+-------t-:-
3

-
B

-
O
-(-'-+--_l_~:_i._',_",?+------t-------114 517208

"/10

_-223
2
-+::'-'1._7_~_',_6_7__+-<_:C_"_._~';_+--"-1_i-0_+---4-'--'- -j-----j----_+----+----f----+-------I

I.~ 517368 ().5 570 2(1

1----+-----+------1----+---+----+----+------ -.--.-----1---+------1

t_4_-j-"';_1_7_~,_,f_.,_'-_f -f--(-''_~_)-+-__'_l:_~_(>_+---.l-C-' +-----+------I------+------+------t-------1

25 517370 (0.5 620 7

I
I
I

Results in ppm unless otherwise specified
T " element present; bUl concentration loa low to measure
X ~: elenwnl (ol1cenlr<ltion is beloW delection limiT
-- co element nol determined

AUTHORISED _----iO~~J~(L"=______
OFFICER I' /~

V '
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Ti:lr

ANALAtj~

ANALYTICAL DATA

I
I
I

TUBE SAMPLE ?~g Ba As Cr- It" Ti
"'l·~O_r__N_O__+--__-+- + +-__+ __~ ~~

.1 517371 ·:0.5 59(J 6

f---+~~_i.1__l_:::'~_7_~_'__+__<_i.~_'I_._~~~~-+__h_::_·:;'_J+ l_:_~'-J--

3 ~j 1 7~::'7::::; <.0. ~:.:J 620 11

400
------+----+---- -~--

f_--+---~-------~-----f__---+_---r---+___--___+---+---

14

5

~,~---+---+----+_-----1

~--~-_______t---__t-----t----- ----

~.j -,-.E17(l16
• 7_1-:"'_"_1_7_:'_,7'_-_.7__+-_"'_C_>._~~_"+__~'_';_'(_'+- <_':'_--f-----

~ 517378 ~;(1.5 :~(l(:) ,

1.12

1.13

.... (I ~ :')

1U

-+-----I-----I---~--j----~--~---,-~

<(}. ~:~

-.-- ..~~- ---- -----+----+----+---~---___l__---__I

--~---"----_f_---_j_,---+_----~---,

'2-< u. ~i

1114 "1 ?::;U4

15 c,> 11:";8;;

116 ~i17;:'Dh
1----

- cd T:',E/7

I;;-~ ,,1 T38B

.19 ~.i 175Bcl

.. --+-------+----f-----

---·--~I---I----+-------\

:~

~---'-----+---f_---_t---_+_--

<0.5

<(;. ~:.i20 ~j 1. 7:::; ''::0

~ :',17:',')1
~--+--~---+---+----+----+-----+---+----+------\----

1
2

23

2 ,0; 1 7572

:::;.1 7~:.q~::;

1__-+-------1-------- ---------+---I__--f- -----j---- --.- ----- ----f------1

Results in ppm Urlle!\~ olherwise specified
T = element present; but concenlr<ltion too low to meClsure
X = f'lelllPnl (()nL~ll1ralll)n 15 below delectlOll Ilfllit
- = element not determined

I
I

., 1 '7 " '--/ 4 c--n,
,,J .. "-' ....)1)./ 600

./. ~5

AUTHORISED IJ{ !
OFFICER ---I--~ _

I



I ANALAtiS , '< , (\ ,.
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A Division of Inchcape Insppction ilild T!'5ling Sl"rvicps i\u~lralia Ply. Lid

ANALYTICAL DATA
SAMPLE PREFIX REPORT NUMBER PAGE

610 l~S

410 to

flUO H

<Or ~i

--~"I~----t-----t---+---+----+----

--~+---+__--+---+----cf___------ -- -~----+----+-----I

~~·;1}401

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

f3U

::')0

~:J.1 (1

:ZbO1.0

:::0. ~:j

-- ~--- --~--+----+----+-----I----

~j 1740U

~.1740]

::~l '.740~j

,. l_,+::_'.\_7_4_(_)~_'__+---_(~_(_J_._~-~_t__::_;r._h_J+ J_(_'+ _
~I 51740;~ ~~(.).5 58(1 itl

it
t::
r13

F-
~ ------j------f----+----f--­

----+-----+-----t----j----+---~.-

If;..-'-...'_~t-----+__---I~--+__--+__-___t'-------f___----t-----+---+-------1
18

1
22

23

I
I

DETED IOI',J o. ~::. 10 "__ .1
,:-

ur~ IT~; F'Fn F'F'i'I PFt-1

1"lETIIUD IO,\ ,,01 401

Results in ppm unless otherwise specified
T = element prpsenl: but concentration 100 low 10 measure
X = elempnt rrmr:e'llro'llion is below detectiol1 limiT
-- = element nol determined

C"
•. J

,:"....'

F'FI'1

/I,OJ

AUTHORISED IJ1,/1..,
OFFICER -+-:-t1~'Il----­

I V '

I
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I

I/ari ous

So Pep: 00 ,017

Pu

Aber·foyle Resources Limited
Exploration Division
F' .. 0.. Flo); 9~)2

Burnie Tasmania 732(l

NONE

RgIJ01,RS/114

Ba,er ,Ir, Ti,Ti: Ir/40J

REMARKS



ANALAb~
A Division of Inchcape Inspection and les1ing $f'rvicf's Allslralia Ply, Ltd

ANALYTICAL DATA
SAMPI,E PH[FIX REPORT DATE CLIENT ORDER No PAGE

-------

-..-~------ -----+------+-----1------1------1-------

• 2 51 ~j '/ '-?{_':)--t--'_:~_O.•.~::=.j+-_.~l:.:1.(.)+-__'...- .2+__:_2_"_(J+__~:~:_}_C~__ .__ ~~~_~i,(J, __~__O_-j_._O_-+ ---t ---t

..--;-- ~:. t ~)7t:)7 :~ (l n ~5 ~~.20 '? .1. O(}~·~~~:U ~?7UO 11,. 7

lEl .. ~i

.lH."

.i7.3

17.6

16.8

.~\ 1 ~J(l

4('~.'JO

lBO

J )'0

170

lQO

210

--_._----------+---+-----+----j

·/1

.1 ~_~,

10

?O

'....

J40

170

~--~I_~~+__~~_t_~~__+~----·-----·--j-~~i-~______i

<o.~.~

-----+----j----+-----+----- -----_... _---

- ------

<" 0 B ~_:_:i

----- ------+---+---+---+-----I----+----+----+----j
51sn>::t4

t-------j-----+------ --------t---------lt------I-------t----+----+-----+-----11.4_-+:".'.1.5.7.9.".'__1__'_<_O_'_~=_-'-t 1_4_'(-)-t----.,-~ :_2._+_---.-:;-~:~i_+_--.l-/-C-' +__2./.(.".)+-_1_~~_";_.'_:I+~ --t-----j

,.:--+~-,-:-~.:-:7.,~<...,--t--'---::-:-~--: + ::,;,::

• 7_)-+-O-;_1_~.;BO 1

I~ ~~15El02

11.9_-+:"_"_1~\FJO:J

II::
1----

.12 _._. :":.iJ 5BCJb

~ ~':)15U07

':I. B

''')L:.- ..:'"
ot: •. _',. .~•

.I H • .I

'-:.-::- '-:'
JI._ ....' • "'"

21.0

J60

.140

:240

------+-----I----I~---j-----

/0

Eh)(J

'"

.' ....,

" ..~

" ...~

.' "-,·,.l:.

.... ~:o
....<.

.160

100

:Z2(l

<(l.~.:'

<(I. ~.~515~314

515UOD

~1"8~-'"+-~_j_.l_5_fJ_.l_.l__+_-..-.O_._"..', +-__2_C_\(_)

!II~ 515Bl~? <On~5 170

1.19 ~)1501 :~;
~.-IC---------t-----f----+------ -----t-----t-----j------ ------+-----1

20

114

.15

l
--+--~ ---- -..
16 515Bl0

1------

:,' ,..;, ,?,;,,() lLfJ

1
22

23

." I:~~
" .,J

Fi

24 5158.tB 300 ..' '---'......~ ,­
,.. .' 210 16~'jO /B?

25 c,EiO .... ''OJ
" • .1- 'ZlO 1 :,,'. 1

I

Results in ppm unless olherwi~e specified
T =- element prp.senl; hul concentration loa low 10 me<tSlire
X '" plernenl roncf'I'\t'-;:}lion ;s below detection limit
•.- = element no! delermined

AUTHORISED /1. I,
OFFICER ~f-'-Ir_'__

I
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ANAlAlJti
A Dlvi~ion uf Inchc31-''' Inspi"ction amI Te~lillY S'!rvices Au"Ir,llio1 Ply. Lid

ANALYTICAL DATA
PAGE

I
--

~2 OF 1..)

e---

-1-----1---------
l ~~! •

~ ."'" ..,.
1 J'~" ...

t 4.4

Ti : Zr-

.",noo
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.l':iO

.z I"IX

·.2

.' r '.~
" ...:.

--+---- f---- ... 1----+---+---- --+----1

100

4'j()

Ba

REPORT NUMBER REPORT DATE CLIENT ORDER No
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-::: o. ~,~:i
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------- ---1---
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' .. ,.1
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1 (I

---- ---._---1---
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r··•
. l ..
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' ..~-

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

. r',
"', .~~.
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.... -~:

270

2/(J.-: o. ~J

17_+~---i_1~_J_8_~~_~l_'__1 ._"_~(_)_"_~.~;+--:.:'~-?-(-' J----

\~_ ~:'ll~,B~27 <0. ~5 ::;?~'~O

f-- [51 58;'ti __---I__"_~(_)_._5-+-__1,,-1_'t_")-I '_:~_2+---·~·~-~.~J

II: ~ :::::.::.::
f-------- ---~----I-----

112 :'.1 C';ti3:". --1- <O. :';
-- -- ------ "------1--------

13 ::jl:)fL~4 <U.~:!

1------+------1----- -1----1----1--- -- ----- --------- --~
~:";1::iEC6 <0. ,j

15 5158:~~} <(l.~5

~ ~J 1 58~,iJS;)l----,'-(l-.-:".;+-,-,,,:-,,-)-l--

~--,-- -------~--- ------ ------1----

17.6
--+-.--f---------+---­

1b • .1

---1---- -- -- ----1
41~) 1 ('.;()

..... bO .1 '..'1>::1,~

'2('/0 I 9(,
-----

:~.. :(-~(l j '.}( ,

:~, ~::·C ) 1 t~O

--' .1 ( , I .:':0

~~;O,) H':::;

6 ..:."'-;0 .1 1 '-,

"-,
"

"7

,,"r',
, .r_

to

.' .,
-'. <.

<2

.1 'IU

.160

-::: (I. ~j

~---l---.---~ -------1--·

l_"'22_32_",5_1_::_'i_8_4_0-_;_-II----_'_J_,._c_·_';+--1-"'-U-+----:2-'-i+- +- 1__·:_""_'_O_O-+_._;.-'__4_._4----j +- _
II~ 515846 ~:(1.5 420 5 265(t 2(1.4

l_g_-I-o_-j_l_':;_B_L~_2 _

II:~

I
I

Aosulls in ppm unless otherwise specified
T = element presen!: but concentration 100 luw to meaSurf>
X = element t:onC8r,I'3Iioll i., tlelow detection limit
- = element not de!p.rmined

AUTHORISED ii/If
OFFICER --J4--1Lu:----­, V

I
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Al\IAlABS
A DI~ision of Inchcape Inspection and Testing Sp,rvices I\uslraliil Ply, Lid

ANALYTICAL DATA
REPORT NUMBERSAMPLE PREFIX

I I T';"c>"ufLOb471

lr-~-I~-E-+C-"i-'1-c.,S-~-:~~-E----t-_A_:-(-).-:-5+-B-a-1-r-./-o+-A-S_--..;:-,c-,+-I-::':_:-]()o
Zr Ii li:Zr

I c,

PAGE

OF 6

• •
AUTHORISED

OFFICER
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1 :;~U
0' 1 ~iO 4't (}~, "- "

.?'.:~O :37~~O 11 · (>

.I .I (J :::'iq.OU 4', · .I

1 fl(l ~~'.i~.)~.:jO ::-4 "
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"'j .I i) ~:;'.~;OO .I ~ 7-'~ ".1 ·
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~:::~(l :.~h~~O 1 ,". U,~ ·
19(i :~400 .I -, b.:. ·

:z.zo 2(':>00 .I .\ :3

'.?U() :::;U'JO 1 ~c.' ,,.' "

220 :;~noo 1 ,~~ · 7

?OO j E!~.;O ') , ;

" .:.

'''' ,1 .. , E.:' .\ 00 24 ::.;:,c ...' "

.I
,,, .I 600 q 11, .. ·

2:20 2:500 1 I ·"
.\ n.::.> :~~:U()(J .I r:' ()... ' ·
~~:.~:O ~';:~6:,"jU 1 .I

,::;.
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I ~(O .\ 9~:JO 1 (> · .~;

~~20 2900 1 -) "
" ..:.:.

:""::"~O .\ 6;-.~O )" C'· "

", I ,, '2H(J(I 1 '-'
",:

~ " ,-'

.'Z~;::() .~~(JOO '-I " .I

•.', ,

~'-'

j(j

1 ,c.-
. ~3
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r:c .:"
,..~ , .. J

:~:.o
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1 O~:'iO

7 1 (I ':'{

730 "";1:.-
.~:..,)

500 3U

f..,:ZO <-?~.~

5f30 1(I

~·~:J~.tO 1 ~"'d

5f.~(J 20

260 1 0

2~:jO
.,.,.

"
'"

2~:tU " :2

:,) ~5(J 1 ()

j ~:.iO .:,
,_.,
.<:.

~~~80 .. -,
I.~

:?~'U " ..:~

::'j40 :.:;0

:~~:,iO 1 (I

2~50 H

1 ~::'(J
J:e
,._1

250 '?

~:;20 1 (.J

:.~,60 1 (I

:-:; 1 (J (\~:j

::::00 6

.r;:~BO '0
L.

.1 " ~5

1.0

,I • (>

1 ~ I)

o n ~.:;

<0.::;

<(I n ~:..

«). ~~

<0.::1

Results in ppm unless otherwise specified
T = element present: but concentration too low to measure
X = element conccn(I;'llion is below detection limit
- = element nol determined

~).1 ~if373

51587~.~

;515B70

7

9 515B~~1

10 :'=-j 158::;B

11 ~j.1 ~)B~59

12 ~~ 1 ~58t.}O

13 ;31 ::.fj61

14 515862
--------

15 ~j 1586~::

16 ~J 1~1864
~- _._---+-----

.'1"'8"" ~J.lojfJ6:"
~' 515f366
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t:~

'
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,
I

1_2
_+C_O_1_5,8.,.::_'(_'__+-_'_>_)_"_"_'+- +__ --+__"_j_'_.,-t-----+-----/----+-----+------j

3 ~~d ~=:;EJ~;.t ::: 0 .. 5 ~5{;O

(4

~
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ANALABS
A Division of Inchca~e Inspection and TfJsting S~rvil:f's /lust,?I'a Ply. LId

ANALYTICAL DATA

j '1

PAGE

I
SAMPLE PFlEFIX REPORT NUMBER REPORT DATE CLIENT ORDER No

~--,,-~-_.. --- --"-:~-~,--:~-.-~-:';-.-(-)~-L-(-)-6-4-·7-\--~-"-',~"7---/-0-7--,-'F;'o~- 'r-~3-4-~~-'::~-:~-----r-!4--
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-
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--b-'----,

TUBE SAMPLE
No No P,q £1<1 As C,- X,- Ti Ti: Z,'
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-
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., , r"\ ,? I..." I..: ,
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~>~
, 1.-:" :;lOO--'

13 ~-.i J~:~, 2 .~:'(Ot

::::'0
,., "".. , :;~~O()" ~-'\
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:~:;BU 1(,0..'

-',' 2BO :zoo,

~20 :~;4 \ , 'Zoo

r, t,':" .:!. ~:~i(l 2(1(J~:. •. !

~. "',- ;, ,. I 1 ./ U'.-
,_.

4 "" '.~ '. I ',.: ,-~~O,-'

4 ~". :::;U'::l '21...\0".J

C' "
~c l /)()\ .•1

._'~, >:(1 1 7:':';0

~ZO 't ~:_jU 1 uu

1 r.~.

~,~:; ( ,(j 1 ';0::0•. !

1 .- 31-.. (.J '~t(,'-'

1F3U

40

400

2UU

1 /}iJ

.}70

1t~O

:~,90

.1 'lO
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400

400

<0.5

<0.5

<0.5

<0 .. ::~I

-< 0 .. ~!

Results in ppm unleS:i olherwise specilled
T = elsmenl present: but concentration 100 low to measure
X = elemenl lurlCCI,\r';'jlion is helow detectiun limit
- = element nol determined
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:{ ') " 00

CLIENT onoER No
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ANALAu~
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ANALYTICAL DATA

A Division or Il1chr~p(' 1f\~p~l:lion ~mJ Te~lin!,l SerV'(l~S Al~slri\liil Pty. ltri

Ba
SAMPLE
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I
I

SAMPLE PREFIX REPORT NUMBERr,------ ---------'1-:-;,-,'·,-·-··-,,·--\-,[-.1-·-(->1.-,"'-,-/-1---'
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T clement present: but concentration too low 10 measure
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' ..' , K=:.elemenl concenlralion is below dete<:tionlimif AUTHORISED .iJ./f:,~;.,'

- = element not determined OFFICER
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.~:;u

., ~-,:,l '.. ~
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,:1 Results in ppm unless otherwise specified :" : /4"'
,,::':' r", element present; but concentration too low

X':= element concentrAtion is,be!ow detection AUTHORISED
':""'-=elamenl not determIned OFFICER

I

•



I
I

ANAlABS
A Division of Inchcape inspection and Testing Services Auslrlllia Ply. Ltd

ANALYTICAL DATA
PAGE

OFI,

"(' '",,,:, , t .. -'

REPORT DATE CLIENT ORDER No

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

REPORT NUMBERSAMPLE PREFIX
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No. r11~~
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:-.~;(.<~:?::.:.:~ -< U" ~c:.: 6>:0 1. ~::.J .'.' I L{' __ ~ ';".:'~'/) .if() , ~::~
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l ,~.

L "::" .".1

j ';-:,,)
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Results in ppm unless otherwise speCifil;ld
T= elementpresent; but ,concelltration too low to measure
X= elernenl concenlrCllion is belowdeteclionlimil
-= element nol determined
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AI\IALABS
A Di¥ision o! 'nctlcape 1l1speclionand Tesling Ser~ices Australia Ply Ltd,

ANALYTICAL DATA

(' C , ,
~)

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

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No PAGE

SAMPLE
No. I\t:) Sa AE C~ Z~ Ti Ti,Z~
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'L.·.':-',•.I'·'." Re9utts in ppm unless olherwise sp6Cilied /t1!k"',', - i :: element present; but concentration faD low 10 measure
')(,:":element concentration' IS below detection limil AUTHORISED
,--=,'elemen\ not determined OFFICER , '"
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No.ORDER
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"','-.'-,
--:.:. ._~. i:>

IU4'7:·j I~IA[:J< E. L I~
'---------- --~."-~-..,,,-.,.::-,.,..-.""",,-.,'-...~
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L.--.,...----'__~--:-I£.·:~9!'09/89 ASAF~ "
'j" -.,;,-.
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IIEMARKS
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1
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.REPORTED .

(I)" /11 /U,/
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E>:J].lo~dtion Di~lSi(~rj
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BUI'Tli E-.:' Ta~~:'Jidni El

';, No,'OF PAGES
~F RESULTS

I

Various

I Various

Various

I
I

SD P 'p: 00 ,01B A~/JOJ

SO B',As,er,lr,li/40J

50 1,:lr/199

• ANALYSIS - PREPARATION

REMARKS

11M
1o{c:.O $t?;[ S

(O~6t6b WdD
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7~ IfOD

AUTHORISED . OFF'CER_'__-f'j,L--'-__""""";"~~,

cold acid , ,',,; <';;C'A'
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;90;';00 , • " IG
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, ~,t,HF:mix,ure:;: ; ;; :
, HF ut1der-,'pressure
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+\ : ":RESULTS' Abt>r''!uyle riesoun.:c",. LimiLE,;j
~~I.".·~~; , ~;:'.: 6: D~<:;; i ~~/i vi si Dr,
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ANALABS
A Division ot Inch cape Inspection i1nd Tllsljng Services Ausl'i1lia P'y.lld

ANALYTICAL DATA
SAMPLE PREFIX CLIENT ORDER No PAGE

Zr· Ti Ti : "
~,-

j 70 B:5~jO ~;I(J
",.· ....'

1::0 /(l~JO ~i8 · -t

140 ,~j4~50 46 · 1

.t 7(l ~j::j~"10
,......-, 6,~'J:.. ·

1)0 4:~:.~'jO ~:.(~ "·,~

j 1u 4B~;O "14 · 1

1';::0 ~:;j70() 47 ~~,.

· ,J

:[ :[ (I 62:'10 56 · 8

:[ :~20 ~~. ~~;:jO 44 · 6

1. 00 4aOO 411 ·(1

1. 70 6400 ~j7 · 6

120 6'.:;00 ~"j4
-,· ...

9~:;() ~j8:j(J 6.1 · 6

120 b~5::-jO ~:"j.,+ · {,)

lfJO 6B~~;O :;LL °
1 60 6600 4 1 ' ,· "'
140 46~.iO ~):.:~ .. "...::.

240 l4~)O ,~, 1. ·( I
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1 ~jO :Y500 .::,6. 7

1clO :~17::!O
-::- 1 .:." ·

120 51 ::i0 4'J 7," .
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1no 13550 ill · 5

1 ~:';i.) t.\l~)~:iO 44 · ,.:' 1I

AUTHORISED i£..
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0 ... r~- '/20 ' .. >r'.-
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<c 1 :l :.:iO :.:';.".i 4::;0.,
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G. 5 1 c~(l
' ..'I:.c.. bOO.~ ••1

,
o~

~c.. 640 c' :Z 1 0.,J ,

<0 I:· :2J1·(l 10 140. oJ

u. r= j 00 20 290oJ

'. o. ~:. 1 ~;o 2(1 5.1 ,,.-,

o. ~ 180 .10 4')0oJ

o. ~.) 1 ':ilO 20 "70(l

" o. E.:~

~~.I40 20 1 :::'00,J

o . •=. 430 1 <' 1o~:;o,,0 ,J

(I. ~' '7BO I.-:r:· 6?O••1 ....... .1

,
(I"

t.::·
~.'j"}·O 1 ...~. 1400..' ~,

o. ~ c' :170 10 .l 800d

0 .. r.7 780 6 15UO,J

<0. t:· 4,:,0 7 1 BOO.J

<0 .. 1:; 61 (I 6 1'-:ilOOd

Or 5 1 100 '7 .l 400

0. ~;~ :330 1 ('I 1800"

0 .. .' ,'; 1 (I .t tc.· 160(1., .J

Ag

. Results in ppm unless otherwise specified
T=<'element present: but concentration too Ibwto measure
X'=elament concentration is below detection limit

'"""",,::r: element not determined

517629

5176C'A

___----,,-- ----, .-_L-1 _;'_:,_,··r:-"·-·_0_13_._(_)t,>_~j_;5_,t__+_,:_,>_",_i_.I_1_/
r

F_..i'_/L-I_D_4_c;T'_J ,-_L-11__0rF__1_0--i
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-.N
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0' No.

• 517f.)20

517631

~-1:-+5-'-1-7-b-3-2--f-------+----+-----+-----+----+----+----f-----+------j

~1_9-+~-c:i-1-7-6-2-El--t---__+---+---+------__+---+---+_---t---__+-----j
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I
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'1_--+----_+---+---_+---+----+---+----+----+------1-----1
11I?4 ~) 178(16

"r-;--5-+-5-j-7-B-,-)-I--I-----+-----+-----+----+----lI-----+-----+------+------1
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CLIENT ORDER No PAGE

ANALABS

ANALYTICAL DATA

A Di~ision of Inchcilpe Inspection and Testing Servicl"s Allstralia Ply. LId
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I
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<0 .. L' 48(1 <I EJ2(1..
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Results in ppm unless otherwise specified
T:;. element present: but concentration too low 10 measure

'" element concenlra(ion is belowdefectiun, limit
..;;.= .element not determined
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ANALABS
A DiYi~lon of Incncape Inspection and Tnling Ser... ices Auslralia Ply. ltd.

ANALYTICAL DATA
SAMPLE PREFIX REPORT NUMBER
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.:' (I ". 4 40 <: " ~~ iJ .\ DO· d "'
.; ~ 0 5 430 , ",

2~:~i .\ ·6(1· .f~.

'. (I ,~ 560 r" , .... >::~ :l 4;:,)· J ..:.: .": ~.'

-< (1 1::
~j(JO 60 :? ~.::.i 1 FlO· •...'

(I r;;- I:: 1 (} (.to iO 1 :':,';0,J .,

<(I r~' t.I::) 0 f,O :::'0 :?4U" ....1

, () :5 :':'~:,(l -< :! ..:,. r:- 1 6,~'j· .•:.,.J

<: ()
~:. 2:Z0 -, " 4~~; 1 ~::;()· ,..1 ""-

" ( I .::. .\ 1(I -;~
") 20 140· d .'

0 t~· 1 1 0
., .~. r.;. 140· ,J ", . f_ ,.:' ...J

," 0 ~ 150 C:J BO 1 .itO· d

-, (> ..;. :,?f:..I() >.: " 40 j FlO· .., ".

<0 0'
~,70 :2 -;" :l 1L-(l· d ,~.

<(I r:- 760 <.,
:~;(> 1 ~:!O· .-' "'

,~e8Ulls in ppm unless otherwisespeCified
i
,;<",;",,:,,;,;';
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1 .bO ::::700 ~r" 1<- ,.' •

1 =',0 2:,6~jO 2Ei .. 1.

140 -'::::3~-;O
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I

Results II) ppm unless otherwise specified
~element present; but concenlrahoM too low 10 measure

element concentration IS below delec110n limit
-'- elellleni not determined
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~\ ~S618':,;O

I
I
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Results in ppm unless otherWise specified':
element present; but concentration too low to measure
element concentration IS below detectron limit

--. "'elemenl not determined
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;. Results In ppm unle99 otherwise specllied
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1·_32_-+-:c_.,6_.l_'1_,_:,_3__r- r-__--J --J -f-_~

r- 5b196sl

1_14 56c~240

15 563241

11_4_-+
5
_'C_'_.l_S'_"_D__-+ -+ -+ f- f- +- + -+_---+----1, .

•.• 5
1-6-+::-.,6-1-9-.-7-0--+-----+------J-----J-----+----+----+----+---+-------1

• --22

3

_2-+"_:;6_'-_c,~_·''4_8__+_----J---+_-----\---+_--___1f-----+----I_---+----i
.1_: 56:;249

124

25

•• ~. :::,619n

::" 8 563,2~~3

fl_9_+-5_6_3_2_."_4_-+ -+-__-+ -+-__-+ -+-__---1f--__+ t-__--f

10

····111

:1::;1 :°6':~~::J ./.\.
"J"jf-" ,.". "" :;J/I)

·l\...-
18

•
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PAGECLIENT ORDER No

ANALYTICAL DATA
A Di'W'ision or.lnchcape Inspeclion and Testing Ser~ices Auslraliil Ply. Ltd.

SAMPLE PREFIX

I
REPORT NUMBER REPORT DATE

/

/lJi

Ze- n Ti : Zr

.I 70 7050 't .t c'· ,J

"'l 1(I f:j!·jlOO 42. 4.~,.

.I [10 ?450 41 " 4

1no 1200 40. (J

2:20 El;:j~.~O "D " 'i

230 El650 37 ·6

:200 t~4~~;O 4:2 .. .,
J'

2'20 f-:lOO(l ~::'6 • .,
:~~oo ~~iB~iO '29. ",

.~~

1 ~:JO ~5(J~:;(J
':'-.~ 7,~. '4\ ft

240 ~~,f:1::=JO 16. ()

170 8800 51 ·D

2~?O 7"7=~IO ~s::·:; • ,.,
.~~

1 ~.)o t~6~~O
c- 1 1d ·

170 5~:$:::;O
.~, ' .... 6'~'J:" ·

.\ 60 ~S950 2 l }. · 7

:I 70 4000
,.-, ....

".~ ...\ . .!

.1 /(} 52~50 ~~C) • '7

.l "l(J ;~i3~50 ;" .\ · ~:;

1DO 6000 "=!-::".......... ...•

.\ 90 tJ:2~:~iO
.~. '") t:i.... ' .. ·

1 (lC) 4·(150 40. l.~.

.0

14U ~::"7~:.:iO :.26" B

1 ~;~o 3950 -:,"'-1 9':'.,;. ·
1 ~.)o 44:j(1 ~?CI "l

AUTHORISED
OFFICER

~j20 .t (l finO

Ba As Cr

<0 .. 5

~~ o. " 1 90 '1- bOO.J

, U. 'e 1 BO 7 7/:,(,oJ

<o. 5 ~:~BO
~~. EI(")O,.,

,~ o. ~.

2~~O
-;:-

B:~:U,J _.'

<0. 5 :T:~O q 920

<0 • ~; ~:~40 .1 ~5 7'10

, 0. ~ 480 1 E:"
6~30" .J

<O. I:" ,litO .(
:~;[lO.., "'

<o. ~ 4)'0 )' 2/0"

<o. ~j tAO 70 -.'">::C
,,:' ,J

o. 1::.- 650 )" D"lO..'

<0. E:" 4·60 '20 1 (l~.:"jU•...1

<O. ~ 260 -'
,.,

520.J '0 ~

-< u. ~- 350 2 69(1"
, o. ,e 920 , " ~34(l,.J ,L

<0 .. <, 480 '0
.,

~,~;'/O._. .".

<(J.
t:'

~j20 6 5::;0"

<0. " 580 4 600._.

<0. ~-

~C;70
~

~:;70d .0

·:,O~
I:' 'tOO 4 b~.~O,-,

·0 (J. ~ ~5:;?O 4 l'~J(l,J

o~
~:. 460 1 J:;' 1 .l '-,I0' ,J

o. ~ 5f"IO .\ 0 120" ,.J

'0 o. ~:s ::5~.:j() .\ 0 1 :~~o

Ag

Results in ppm unless olherwlse speclfied"
= element present; bul concentration too low 10
=,elemenl concentration is belowdp-tectionlimit

elemellt not delen:nined

~i632~j6

56327:2

563275

563271

56327"7

56~:;;2B(I

563281

5632?O

20

'9

1_4_+5
_°_'_3_2_S_'~_j__/-- +- -+- + + -+ ---j +- +-__----I

5

I
I

5632~:)7

.; ~

• '8
•... f----+-----t-----------+----t------f-----J-----t----I-----+-----+------l

563274

22 ~.i632]8

.•;1-2-3-t--5-'6-:-,:..--'-7-'i--t----t------f~-----f----+-----t----+------+-----+------1

;.. I----+-----+----t--------+----t----+----t------f---+-------lr------1

124

25

ll:-:::=r--==--r----.----'I_~-·'~-':," _"'_"_C_'''_'._'_)_6r:~_C_A__+_(_Y_7_1_:l_.1_,,'F-J'-.i'--'!-E-l[-I.'_,i_'" .-_-,---1_9_,OF--1-(-'--j
TUBE -- - SAMPLE

la-N,O.. No.
__ I_ 563252

1·_32_+--5_6_3_2_5_~3_---t + __---t + f + __---1f---__+ +-__-j

r- 56~~254.

....•1}-. ::::::
')19 ::i6':';2bC~

10 56:~~264

1__'_4_t
S
_·-_

b
_
3

_:;,_''''_''_'__+- -+- + + + --+ ---jf----+----+-----J
; 15 =i6326S"'

•••••'6

1
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ANALABS
A Division 01 Inchcilpe Inspecliof1 and Testing Sflr~ices Australia Ply. lId.

ANALYTICAL DATA

c S ')
:I, Ci t ~.i J

SAMPLE: PREFIX REPOAT NUMBER REPORT DATE CLIENT ORDER No. PAGE

l~UBE I 2::',. ~:;.. (IB y (l6~~~5il· (J}/l J /871 049(-3 I 10 OF 10

.... SAMPLE Ag .' B·" As Zr Ti Ii Ir

J1°

'No: . Ol, .. ' ,
:

~:i63282 (I w ~5 4~.:.i(l 1.0 70 l ~!,o 4200 7'" ";,.
._\~... ...:'

, '

I: 51.J32B:: <0 .. ~) 7:':0 '.,L: t.., t 0 .1 :;:0 i} ~::;~:;(J ~~:I,\ ~
'"')

,::' •. _1 <,

563284 <0 .. 5 ~380 15 f3.1 (~ 1 10 4~~OO 38. '"

> '"
, 114 563:285 <On 5 520 10 1000 90 ~::;"700 41 . 1

)

;
5 5632B6 <O. ,: 520 :20 ]~5(1 1 :.:» 44~5(l ~)4. 2,"

16 5632B7 1. ~~. 240 15 ~j80 1f30 7 6~~(J ·W2.5· .J

"

,Ifj 5632138 <:?1') 1 ~ 640 c..\5 ~:;O 250 ,~~~JOO 16. ~• .J .J

.'.
8~ 5632B9 1 l:.~.

~,40 1 ~~ 780 '~~oo '7EJOO ~~~9 . (l· .,

!I,19 5632/~O 1. <' ::::'40 }' 590 :.:~ (J(J 75~-=jO T1 • C-· ~, .' ,

10 563293 2.0 910 4 E~~2CJ 180 ~33~:iO 27ft 7

!!
'11

.'.5632'74 1 1;".-
~l60 '7 ·7:::;0 1 ~tO .'l ~'::;O(l 3B .. 4· ,"

,
,

,12

13
......

114
,

.,.
15 !.,•

.... 116
' ..

.'.I~).. ,

, 18

,19

... !! 20

(21

'.•!1
22

;:: 23 DETECTION o. ~ 10 " 1:::. ~- 50 O. 1~. L •..! ,_.
"1-24 UNITS FPt-1 1"1"\'1 F'F'~l PPI'I F'F'I"1 PPM ,-•.,

25 r'IE'] HOD 101 't01 .:~O1 'W1 '101 401 1 ':19
/

I Results in ppm unless otherwise specified ilT"'element present; but concentralion too low 10 measure
X·''=!' element concentration is belowdetectiofl,limil AUTHORISED
-" element nat determined OFfiCER ,

I

•
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ANALYTICAL DATA
, S_AM_P_L_EP_R_E_FIX_~______,I'..- .. -._,R_E_.P_O,R_T_~_,U._M,_BE_R,::_,--+: .._:..•R-.E-,~-~R-:Tc..•.~_~_~~-'-,c-I;__.._~_L1_.EN_T_O_R_PE_R_N_O __•. ~TI··-'··l"--·.i-pP~AF---G~;C-'Cc...•' -"'_"1:'

]
I __T~_~_E+__S~A~_:_L_E__+1\",0__,---+::...:::.__+-,=-__1-"::"_" '--j-=.Zc..i" __· __••__'. .-1-:'+'..:::),),'-:.Y__c.."-+'_-,__'. ,__··.+ i__y !-',, ..;,;,''-''I

] ~ T:::' :~,:::
] 3 ." :.·':,.i.

'1 5 . ,'. : ",:",,'

1 67. it -::i:::. ,." .,......',', '.'.....''.' '0',<,
r-- .,'.i .-' ,,~~,'::'.'" ,_.J • '::".":. _.,:,'.,.i i':.l,~,q

-O!. ft.----+----+---+---1-----+--'-----+-'-----'------+---+---1------11 8 J. T.·;:: ,[ ;' '':/''U

9

'I 15 . d /;,'i::

16 "!J.)'I :7'"'

'~ 1t"7.'.:

:1 18 ':.i """AL

19

" ,',. :..;:1 :: i':'. , .....' i.'.'

,j • ;""-.,' '" ".', .,., '. ".7 ", ,,-,; :',::' i.'

I -

24

"

';-_i:-",L,~· .

•
.1 25: t 7~~:~:1: ,n ppm unless~l~e,wise 'P.Ci~i:

= element present; but concentration 100 low to measure
X = elp.ment cnni~el'1!ration is hf'low rlP1er:\iOll lifnl!

l'I'''111"<11 ~'I,"'I ik'k,lml,'j"c1
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ANALYTICAL DATAI S_A_M_PL_E_P_R_EF_'_X ,-__R_E_P_O_RT_N_U_M_B_E_R__-. R_E_PO_R_T_D_A_T_E.. C_L_'E_N_T_O_RD_E_R_N_O_.-,__' ..• __PA_GE . "'oF

\';' ... , "'. "',, .')", 2:'/.l:L /En I 7 ~I'" I:? OF ~c;",

:;,~J 1 1 :::! r,"~ '/::::"!:

-ie:; t '1 ;'-i.', ", ."

AUTHORISED : :::'-. -.-

OFFICER

" "r

'~':' 7()

t /,i )

; ,',

.. "',

".

",'

;, .

.. "

·

. "

-

.: ,

'. "

, " "

;6tln7 U. __' (.":"., ,",

Re~wlts in ppm unlesg otherwise specified
T "" element presant; but concentralion lao low \0 measure
x " Clemenl conr:enlrallon IS Iwlow d<:Jteclion Ilmll

nJc;nwnl II('! d,','telll\ln,:,r1

1 25

I

I 18

19

1 20

21

:!I 22

] 23

24
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ResuJls in ppm unless otherwise specilied
T = element present; but concentration too low to measure
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'I 6 ',:'i?'·'·./ i::":
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"'1:-2_4_+".'_S_1_:'_:'_""_'__1-_'_"'_"-+---+--.-,.t_--'-+--!.-:-"'-'+_f_!'_.,:_'.>:_'.,-+ + +-__-1
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Re5ull~ in ppm unless otherwise specified
T = element present; but concentration too low to measure
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Too element presenl: but concentration 100 low to measure
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1. INTRODUCTION

Electromagnetic techniques have made significant
contributions to the discovery and delineation of the Que
River and Hellyer massive sulphide deposits (Webster and
Skey, 1979; Silic et aI, 1985; Eadie et aI, 1985). Following
the discovery of the Hellyer orebody, Aberfoyle has
rigorously employed the UTEM method (West et aI, 1984) in the
search for new targets.

This report presents the results of a UTEM survey completed
over the Charter Dolerite grid on Mackintosh EL106/87 (Figure
1). The survey was designed to test the Hellyer ore position
within the Que-Hellyer Volcanics beneath cover of the Charter
Dolerite. A cross-section of the geology on 5200N indicating
the position of the target horizon is shown on Plate 1 a).

2. Survey Specifications

The UTEM survey was carried out by Lamontagne Geophysics
(Australia) Pty Ltd using UTEM-III instrumentation on
February 8 and 9, 1990. Single, vertical component (HZ)
magnetic field was recorded at a base frequency of 26.23Hz.

The single loop, five line survey acquired 3.1 line-km of
data spaced at 50m. The loop front was aligned to be
parallel to the HEC power lines in order to minimise noise.
Survey geometry is shown on Plate 1b).

3. Discussion of Results

The digital UTEM data were obtained and re-plotted to enhance
subtle late-time responses (see Appendix).

All responses detected in the survey may be explained by
"formational" sources.

The Charter Dolerite is clearly represented in the data as a
less conductive body enclosed by the more conductive Que
River Shales. Time decal analysis of the response over the
shales indicates a t- l . 6 power law decay, implying that
some degree of inductive flow was occurring through the
shales. This is to be expected due to their proximity to the
surface and the energising loop.
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Examination of Plate 1a) suggests that maximum coupling of
the primary field with the target horizon on Line 5200N would
have occurred at the western end of the line up to
approximately 3000E. Poorer coupling would have resulted
with a conductor of limited depth extent in the target
horizon east of 3000E, and late time responses from this
position would be contaminated by power line noise and
inductive effects from the near surface Que River Shales.
However, the data indicate that complete shielding of deep
conductors by the shales did not occur, and responses from
targets of significant depth extent would have been
manifested in the late-time channels.

Tests were carried out with SCHEIBE, a new TEM modelling
program developed for AMIRA by the CSIRO. The program
calculates the response from a conductive sheet enclosed by a
half-space and capped by conductive overburden. A simulation
of the Charter Dolerite case was carried out incorporating
the shales, modelled as conductive overburden 100m thick, and
a hypothetical flat-lying Hellyer-sized conductor at 300m
depth. Figure 2 shows the primary field, dominated by a
response from the shales at early times <channels 1-5). The
secondary field is represented on Figure 3, showing a
pronounced anomaly from the conductor. Figure 4 shows the
total field <ie. the field measure by impulse EM systems).
At early times the shales dominate the response. However, at
late-times <channels 16-19) a subtle anomaly due to the
conductor is distinguished from the half-space effect. The
X-component also reflects a late-time anomalous trough
<Figure 5).

A larger body, 200m thick produces even more pronounced total
and secondary field anomalies (Figures 6,7).

It is clear that despite disadvantageous survey geometry, a
concentration of sulphides the size of the Hellyer orebody
would have been reflected in the Charter Dolerite UTEM data.
Smaller deposits may have produced subtle anomalies not
easily resolved from effects due to the shales and half
space. In this situation, the current gathering mechanism
would be relied upon to produce detectable anomalies.

4. Conclusions

The UTEM survey over the Charter Dolerite grid failed to
define a response directly attributable to sulphide
mineralisation. All responses may be explained by geological
or "formational" sources.
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It is possible poor coupling with the primary field would
have applied to sections of the target horizon. Detection of
conductors significantly smaller than the Hellyer orebody in
this position would have relied on the current gathering
mechanism to be distinguishable from responses attributable
to geological sources.
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1. Barite Creek Grid
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MaxMin data was acquired on lines 10400N and
10600N. A total of 2.125 line-km of data was
collected,

The MaxMin data sections for the Barite Creek Grid are
shown in Figures 3 to 8.

Lines surveyed encompassed 4800N and 5300N at a
line spacing of 100m. A total of 3.175 line-km of
data was recorded.

SURVEY COVERAGE

The In-phase readings were corrected for slope effects
by subtracting the 222 Hz in-phase reading from in­
phase readings on all other frequencies. The out-of­
phase readings are slope-independant in the absence of
any phase-mixing.

2. Southwell Grid (Fig 2.>

26 April 1990

1. Barite Creek Grid (Fig 1.>

Burnie

The main features in the data are as follows:

Surveys were conducted on the Mackintosh EL in the
period 7/3/90 to 12/3/90. The purpose of the surveys
was to provide ground definition of DIGHEM anomalies
detected in a 1975 survey (Figs 1,2>. The instrument
was operated entirely in the maximum-coupled mode at a
coil separation of 100m. In-phase and out-of-phase
readings on all other frequencies on all five
selectable frequencies were recorded.

The MaxMin-II is a portable, frequency-domain
electromagnetic system capable of operating at five
frequencies, namely 222/444/888/1777 and 3555 Hertz.

A McNeill, R Henham

At

Subject MACKINTOSH EL MAX-MIN II SURVEYS, MARCH 1990

To

ABERFOYLE

Date
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a) Poor correlation with airborne anomalies. Only
line 5300N displays an all-frequency, double phase
anomaly coinciding with the position of a DIGHEM
anomaly. Errors in plotting of the DIGHEM
anomalies may explain the lack of correlation.
However, the DIGHEM probably responded to the
anomalies described in b).

b) Broad, all frequency, double-phase negative
anomalies associated with glacial till in bedrock
troughs are shown in Fig. 1. Significant
conductors beneath glacial till would remain
detectable at depths to approximately 150m.

c) Narrow, all-frequency, double phase positive
anomalies associated with bedrock highs, ego Line
4800N/6775E.

2. Southwell Grid

The MaxMin data sections for the Southwell Grid are
shown on Figs 9 and 10.

Main features from the data include:

a) A weak correlation between the DIGHEM anomaly on
Line 10600N (approximately 7325E) and MaxMin data.
Interpretation is complicated by the absence of
the negative, double-phase anomaly on the out-of­
phase component of 1777Hz and 3555Hz. Any
negative response manifested in the lower
frequencies should also be reflected in the high
frequency data. This ambiguity downgrades the
anomaly.

Anomalies in the results may be related to slope
effects at the conductor positions. Despite
corrections made using the 222Hz data,
inaccuracies may have arisen due to the reduction
of horizontal coil separation length by extreme
gradients. In some instances the along-line coil
separation was reduced from 100m from 75m due to
slope effects.

b) a weak conductive zone on the far eastern end of
10600N, commencing at 7900E and extending past the
end of the line

CONCLUSIONS AND RECOMMENDATIONS

1. Barite Creek Grid

The DIGHEM anomalies appear to be associated with
zones of glacial till. No further geophysical work is
recommended from the results of the Maxmin survey.
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The results of further mapping on the grid should be
considered when planning further geophysical work in
the grid. Encouragement from geological and/or
geochemical investigations over these zones should
lead to planning of a deep-penetrating electromagnetic
survey, preferably UTEM.
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2. Southwell Grid

The MaxMin survey defined
the 1975 DIGHEM anomaly.
identified at the eastern

a response corresponding to
An additional zone was
end of l0600N.
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I
I Hole No.

I MC-5

I MC-6

I
I

MC-8

MC-11

I
MC-12

I
I

MC-13

I
I
I
I
I
I
I
I
I
I

•

Core Grind Assays - Bulked samples

Interval Original Sample No. Assay Sample No.

30-50m 333054 + 055 323054
150-170m 333066 + 067 333066
200-220m 333071 + 072 333071

113.4-133.4m 333547 + 548 333547
163.4-183.4m 333552 + 553 333552
204.8-214.8m 333557 + 558 333557
224.8-244.8m 333559 + 560 333559

200-220m 333047 + 048 333047
220-235.3m 333049 + 050 333049

16.0-36.0m 333111 + 112 333111
197.0-297.0m 333132 + 133 333132

245-265m 333520 + 521 333520
265-285m 333522 + 523 333522
370-389.7m 333534 + 535 333534

288-318m 333694 + 695 + 696 333694
318-348m 333697 + 698 + 699 333697
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Silicified andesitic lava

Feldspar-phyric andesitic lava

Porphyritic andesitic lava

Porphyritic andesitic lava
with irregular pink alteration
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A'l"l'ACHMENT :

Sample No: Drill Hole Depth

315722 MC-6 44.2m

315727 MC-6 146.1m

271613 MC-6 171. 5m

430850 MC-6 314.5m

315737 MC-9 199.3m

315739 MC-9 246.9m

315770 MC-ll 199.6m

315771 MC-ll 213.9m

383644 MC-15 154.8m

383646 MC-15 182.0m

379340 MC-17 290.3m

396706 MAC-10 327.1

396707 MAC-10 338.5

48827:1

'Logged Description

Green andesitic lava

Andesitic lava

Green andesitic in pink
altered matrix

?Dacite

Andesite

Pink, altered andesite

Feldspar-phyric andesite

Feldspar-phyric andesite

Altered andesite

2



Dear Andrew:

Best wishes

.L' II I-.~ 4'. +<. ~ \\....l"f'\'~ "" ..,\..:,\ ,:"",ja v ~v- SV~

\ ']0 '-'f ~ Q"",h. ~t-).

Attached are the thin section descriptions of the 13 Charter-Hellyer

samples you sent me. Without knowing what you told me, I would 100% certainly have

assigned every single sample to the dacite-rhyodacite part of the Mt Read

compositional spectrum. As you will gather from the sample descriptions, I suggest

that a number of simple petrographic features can effectively discriminate andesites

from dacites in most cases (and certainly these).

1. Andesites are usually crystal-rich (ie. high-phyric), with rather elongate and narrow

plagioclase phenocrysts, and usually a notable, although not necessarily large

number of fresh or chloritized mafic phenocrysts, usually augite. They usually have

pilotaxitic or almost holocrystalline groundmasses, although chlorite-rich vitrophyric

groundmasses are known. The amount of chlorite in the devitrified vitrophyric

groundmasses of the latter samples usually significantly exceeds that in dacites.

2. Dacites are usually crystal-poor (sparsely-phyric) and the phenocryst population is

dominated by plagioclase phenocrysts that are usually rather equidimensional, blocky

prisms that often occur welded together and intergrown in multi-crystal clots. These

are often, but not necessarily pink. Other phenocryst phases may include sparse
augite and FeTi oxides. Dacites are usually highly glassy or vitrophyric, and have

common perlitic cracks in really glassy samples. Mosaic- or snowflake-textured

groundmasses commonly grow from devitrified glass.

I am sure all your samples are dacitic to rhyodacitic. The rather dark coloured lava

breccia 271613 is strongly chloritized, but the lava fragments are nevertheless dacitic

(even though a wholerock analysis might indicate an andesitic composition this

would be meaningless given the brecciated and chloritized nature of this sample).

Joe Stolz had a quick look at a few samples and agrees that these are dacitic. There's

no argument. Sack the bloke that called these andesites!

Please follow up any enquiries you may have from this work, and thanks for th

opportunity for the work.
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488277

SAMPLE: 315722

SUMMARY:

This was originally a poorly plagloclase-phyrlc glassy dacite lava.

THIN SECTION DESCRIPTION:

This sample is a strongly sericitized sparsely plagioclase-phyric felsic
lava. Former plagioclase phenocrysts are generally equidimensional

euhedral blocky prisms that have been entirely replaced by relatively

coarse-grained sericite and subordinate patches or small pools of clear

calcite. These make up around 5 modal% of this sample, and are up to 2mm

across. Former mafic phenocrysts are scarce, and appear to be small

prismatic crystals of clinopyroxene that have been totally pseudomorphed

by green chlorite.

The groundmass of this sample was almost certainly originally glassy,

with sparse microlites of plagioclase and small granular FeTi oxide grains

scattered throughout. The glass devitrified then crystallized as an

unusual textured intergrowth of angular, often compound grains of

secondary quartz, averaging around 0.05-0.1 mm, and Tiny FeTi oxide or

magnetite grains set in an irresolvable groundmass probably largely

composed of quartz and albite. Small irregular patches of green chlorite

occur scattered through the formerly glassy groundmass. The most

characteristic feature of the groundmass of this sample is the intense

aligned mesh of fine-grained sericite that permeates the rock, defining a

very weak apparent 'foliation' (although this is unlikely to be visible in

the hand specimen). An unusual feature of this sample is the relatively

abundant and quite large needles and elongate prisms of apatite in the

groundmass, and also included in some plagioclase phenocrysts.

In my opinion, there is little doubt that this sample was originally a

glassy rhyodacitic lava. The following features serve to distinguish it

from andesites (as I am familiar with them in the MRV). 1. The very sparse

mafics in this sample, both as phenocrysts and in the groundmass. 2. The

formerly highly glassy groundmass that crystallized abundant quartz is

unlike the typically vitrophyric to almost holocrystalline groundmasses of

MRV andesites. 3. In my experience, andesitic plagioclase phenocrysts are

generally rather elongate prisms, and those in dacitesand more evolved

magmas are equidimensional blocky prisms.
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488278

SAMPLE: 315727

SUMMARY:

This is a plagioclase-phyric formerly glassy dacitic lava with
a devitrified perlitic groundmass.

THIN SECTION DESCRIPTION:

This sample is a plagioclase-phyric felsic lava that is cut by numerous

subparallel calcite-quartz veins up to at least 1 cm wide. Plagioclase

phenocrysts are small (generally less than 1mm long), and are

equidimensional to rather elongate prisms that frequently occur in

multi-crystal clots. Plagioclase phenocrysts are all sericite-free albite,

and are probably produced by albitization of a more calcic plagioclase

precursor. These crystals are rarely euhedral, but commonly show ragged

or resorbed crystal faces, suggesting reaction with the host magma. Most

crystals are full of Fe oxide (7) dust, giving them a brownish-pink colour

in plane polarized light. There is no sign of the former existence of either

mafic silicate or FeTi oxide phenocrysts or microphenocrysts in this rock.

The groundmass texture of this sample is quite unusual, and best shown

in plane polarized light. At first glance, it resembles smalilapilli that

have been totally replaced by an extremely fine-grained quartz-albite
mixture. However, careful examination shows that the groundmass of this

sample was originally glassy, and that the it cooled and devitrified,

breaking up into small domains separated by strongly curved perlitic

fractures that are now picked out by very fine-grained dark green chlorite.

Under crossed polars, none of this structure is visible, and the groundmass

is seen to be composed of a mosaic intergrowth of quartz and albite, with

subordinate but not uncommon chlorite. The distribution of chlorite is

variable, and some areas of darker coloured rock to almost 1cm across

reflect areas of higher modal chlorite. I am sure this is a secondary
feature produced during devitrification-recrystallization.

The veins transecting this sample are composed entirely of polygonal

quartz intergrown with coarsely-crystalline calcite.

Although there is not a lot of rock in this section to go on, I believe that

this was a dacitic lava with perhaps around 65-67% 8i02. Any attempt to

analyze this sample should take great care in avoiding the abundant veins.
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SAMPLE: 271613

SUMMARY:

This Is a rather chlorltlzed lava breccia composed of fragments of
formerly glassy to pllotaxltlc-textured moderately plagloclase-phyrlc
dacite. It may well be from the same flow-unit (albeit brecciated at this
level) as the preceding sample.
THIN SECTION DESCRIPTION:

This sample is a lava breccil:j. .composed of angular fragments of felsic

lava to at least 1cm across, set in a matrix dominated by increasingly

smaller fragments of the same material. All fragments are composed of

moderately plagioclase-phyric felsic lava with variably crystalline

groundmass textures. Plagioclase phenocrysts are subhedral to reacted

and resorbed crystals usually much less than 1mm long, that often occur

in multi-crystal clots. They show no sericitization, but are all riddled

with sUbmicroscopic Fe oxide (?) dust that imparts a pinkish colour to the

albite crystals in plane polarized light. Occasional granular small

crystals of yellow epidote occur as inclusions in the feldspar crystals.

The groundmass textures of the various fragments vary from formerly

glassy, through vitrophyric to trachytic textured. Fragments with unusual

perlitic-fractured devitrified and recrystallized glassy groundmass,

identical to the previously described sample, are not uncommon. However,

dominant are fragments with vitrophyric groundmasses composed of tiny
plagioclase microlites in devitrifed glass that contains a significant

amount of very fine-grained chlorite. OCcasional fragments with trchytic

(pilotaxitic) textured almost holocrystalline groundmasses composed of

aligned very elongate plagioclase laths with interstitial very fine-grained
chlorite are also present. Green chlorite and trains of tiny granular

leucoxene (sphene and/or epidote?) are abundant in the matrix between

lava fragments.

I am fairly sure that all the lava fragments in this sample come from

the same lava flow, and that the petrographic variation observed

(essentially restricted to groundmass textural differences) may be simply

related from location within the flow. Glassy perlitic fragments are from

quenched flow margins (like sample 315727), and those with increasingly

crystalline textures in the groundmass come from more slowly cooled

interior portions of the same flow. The sample is almost certainly

dacitic, although the abundant secondary chlorite might drop 8i02

contents to the andesite range.
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SAMPLE: 430850

SUMMARY:

This Is a formerly glassy, sparsely plagloclase-phyrlc dacitic to
rhyodacltlc lava In which the glassy groundmass has devltrlfled and
crystallized as an almost snowflake-textured mosaic quartz-albite
Intergrowth.

THIN SECTION DESCRIPTION:

This sample is a formerly glassy dacite lava that contains about 2-5

modal% of small albite phenocrysts. The latter are generally small

«0.5mm) subhedral to slightly rounded and reacted equidimensional grains
of albite flecked by minor sericite, that ofetn occur in 2- and 3-crystal

clots. There is no sign of the former presence of mafic phenocrysts in

this sample.

The groundmass of this sample is composed of a relatively coarse­

grained mosaic intergrowth of albite and quartz with very minor pale

green chlorite speckling. Boundaries between adjacent quartz-albite

domains, on the scale of 0.05-0.1 mm, are intimately intergrown and

sutured. This texture approaches the classic snowflake texture that

characterizes felsic obsidians that have devitrified. I have no doubt that

this is a dacitic to rhyodacitic composition, for the same reasons as

outlined for the first sample described herein.

A vein composed of ribbon quartz, polygonal calcite and minor bright

green chlorite cuts the sample.



SUMMARY:

These rocks were probably dacltlc lava breccias composed of largely

glassy, sparsely plagloclase-phyric lava fragments. sample 315737 Is

slightly foliated with stretched lava fragments; this may have occurred In

a Devonian high-strain event that also strongly kinked calcite-quartz

veIns.

THIN SECTION DESCRIPTION:

These samples are very difficult to diagnose with certainty in thin

section alone. Both are composed of lensoid domains of chlorite-rich

poorly plagioclase-phyric dacitic lava separated by lighter coloured areas

with rare chlorite. The texture of these samples is suggestive of a former

dacitic lava breccia, with fragments probably less than a centimeter long.

These include variably crystalline to glassy lava fragments that were, in

turn, variably chloritized before being stretched in an event that kinked

calcite veinlets and produced a weak foliation most evident in the

chloritic fragments in sample 315737. All former fragments(?) were

sparsely plagioclase phyric, with small «O.5mm) plagioclase phenocrysts,

now albite, forming less than about2 modal% of the sample. These were

blocky to rather elongate euhedral prisms, often occurring in

multi-crystal clots, that show very minor sericite flecking. Mafic

phenocrysts were not present in either sample.

The groundmass textures represented in both samples are similar to

those in the previously described lava breccia (271613), although

pilotaxitic almost holocrystalline areas are not present in this sample,

and the strongly chloritic 'fragments' in this sample are not present in the

lava breccia. Sericite meshworks and bands pervade the less chloritic

areas of both rocks, but are more abundant in the more sheared sample

315737. Groundmass textures and grainsize change rapidly and apparently

randomly across both samples, reflecting different lava fragments with

varying initial degrees of crystallinity. Almost all groundmass variants

are best interpreted as formerly glassy to vitrophyric textures, that have

devitrified and crystallized to varying extents and variable grainsizes as

quartz-albite (±chlorite) assemblages.
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SAMPLE: 315737 and 315739
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488282

SAMPLE: 315770

SUMMARY:

This is a formerly glassy, sparsely plagioclase-phyric dacitlc lava, with
a strongly recrystallized quartz and (relatively) chlorite-rich groundmass.

THIN SECTION DESCRIPTION:

This is a formerly glassy sparsely plagioclase-phyric dacitic lava very

similar to sample 315722 in most respects, except that the latter is more

strongly sericitized. The rock is composed of around 2-5 modal% of small

«O.5mm long) blocky to tabular pinkish albite prisms that have been

partially to completely altered to sericite, or sericite and calcite. There

were no mafic phenocrysts in this sample.

The groundmass of this sample was definitely originally glassy. It has

devitrified and crystallized to an intergrowth of anhedral relative
coarse-grained quartz growing in a finer-grained quartz-albite-chlorite ±
sericite ± calcite groundmass. Chlorite is relatively abundant in the

groundmass, and occurs as vein fillings intergrown with quartz. Calcite
veins are also common in this sample.

The large amount of secondary quartz in the groundmass, the relatively
blocky and sparse plagioclase phenocrysts, the absence of mafic

phenocrysts and the modally large amount of former glass all argue

against this sample having been originally andesitic.
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488283

SAMPLE: 315n1

SUMMARY:

This Is a formerly glassy, poorly plagioclase-phyrlc dacltlc lava
strikingly similar to 315722.

THIN SECTION DESCRIPTION:

This rock in thin section is seen to be very similar to the previous sample in most

respects. It is a formerly glassy plagioclase-phyric dacitic lava that contains more

abundant (perhaps 7-10 modal%) small «1 mm) tabular, sericite flecked albite

phenocrysts than 312770. These are set in a groundmass composed of abundant

small angular anhedral quartz grains, often compound and forming tiny 'patches'

rather than grains, embedded in a very fine-grained quartz-albite-sericite groundmass.

I have no doubt that this was originally a highly glassy groundmass. As for sample

315722, needles of apatite are abundant in the groundmass, and as inclusions in

albite in this sample.

The similarities between this sample and sample 315722 are quite striking, with

differences being limited to degree of sericitization of the groundmass. I realize that

these two samples are from different drillholes, but wonder whtehr they could be from

the same stratigraphic unit?



I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

SAMPLE: 383644

SUMMARY:
This Is a formerly glassy to vltrophyrlc sparsely plagloclase-phyrlc

vesicular dacltlc lava

THIN SECTION DESCRIPTION:
This sample in thin section is clearly a vesicular formerly glassy dacitic lava with

around 5 modal% of albite phenocrysts. The latter are subhedral to euhedral,

sometimes slightly rounded tabular prisms flecked by minor sericite, and with a distinct

pinkish colour due to submicroscopic Fe oxide (?) dust; they frequently occur in

multi-crystal clots. Small euhedral FeTi oxide microphenocrysts are not uncommon in

this sample, but are altered to chlorite, sphene and magnetite.

The groundmass of this sample was vesicular and probably pumiceous glassy to

vitrophyric-textured. The groundmass has crystallized after devitrification to a

relatively coarse-grained quartz-albite-ehlorite mosaic in which tiny plagiolcase

(albite) microlites are set. Zones of very fine-grained dark green chlorite occur as

narrow angular areas between adjacent quartz-albite groundmass patches.

Undeformed subspherical vesicles make up around 5 - 10 modal% of this sample, and

are filled by relatively coarse-grained polygonal quartz and albite, fans and sheaves of

coarse-grained very high-birefringent sericite, and occasionally chlorite occurs in the

cores of some vesicles. The sample contains a single subrounded lithic fragment of a

very fine-grained devitrified dacitic or rhyodacitic lava.
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SAMPLE: 383646

SUMMARY:

This Is probably a dacltlc to rhyodacitlc lava breccia composed of

variably chlorltlzed sparsely plagioclase (and rare quartz}-phyrlc

fragments of formerly highly glassy lava.

THIN SECTION DESCRIPTION:

This sample in thin section is very similar to the lava breccia samples described

above (315739,315737). It is texturally more difficult to diagnose than most of the

samples in this set, and like the two lava breccias described above, appears to be

composed of relatively chlorite-rich, dark coloured domains and lighter coloured

chlorite-poor areas. These are interpreted with caution to represent former lava

fragments, although I have no immediate explanation as to why some are strongly

chloritized and others are not. Boundaries of adjacent formerly glassy 'fragments' are

blurred and indistinct due to recrystallization and growing together of the devitrified

groundmasses. All fragments however, are sparsely albite-phyric, and at least one

sample contains several small, rounded and partially resorbed quartz phenocrysts. In

some chlorite-poor areas, secondary quartz-albite blebs growing in the groundmass

are separated by angular areas of very fine-grained dirty epidote.

I am certain that the protolith of this sample was dacitic to rhyodacitic, even if I am

less confident of the assignment of this difficult sample as a lava breccia.



THIN SECTION DESCRIPTION:
This sample is a formerly glassy albite-phyric dacitic lava with relatively abundant

FeTi oxide microphenocrysts and possibly several small chloritized, former mafic

(cpx?) microphenocrysts. 5ubhedral to somewhat rounded, slightly sericitized albite

phenocrysts «1 mm long) make up around 10 modal% of the sample and most

commonly occur as multi-crystal aggregates. They are often dusty pink due to

submicroscopic Fe oxide dust. Former FeTi oxide microphenocrysts are

equidimensional grains with rims of magnetite and leucoxene.

The groundmass of this sample was formerly glassy to vitrophyric, with areas

showing strong perlitic cracking well preserved; perlitic cracks are emphasized by

localized growth of chlorite and very fine-grained epidote along the cracks. The most

striking feature of the groundmass is the variation in chlorite abundance, reflected in

the patchy appearance of the slide. This patchiness is not as pronounced as in

samples described above as lava breccia. Most of the groundmass consists of a very

fine-grained quartz-albite ±chlorite±Sericite intergrowth containing tiny plagioclase

microlites. This sample has abundant chlorite in the groundmass, and therefore might

show a lower 5i02 content (maybe around 65%) than many of the other samples

described above. It is still, nevertheless, dacitic.
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SAMPLE: 379340

SUMMARY:
This Is a formerly glassy to vltrophyrlc moderately plagloclase-phyrlc

dacltlc lava with a devltrlfled groundmass showing a strong patchy

development of chlorite.
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488287

SAMPLE: 396706

SUMMARY:

This Is a formerly glassy plagloclase-phyrlc dacltlc or rhyodacltlc lava
with a micro-snowflake groundmass texture.

THIN SECTION DESCRIPTION:

In thin section, this sample is seen to be a formerly glassy feldspar+FeTi oxide

+quartz-phyrlc rhyodacite lava. Feldspar phenocrysts are tabular albite prisms to

around 1mm long, sometimes containing apatite needles, that show three distinct

styles of alteration. Most albite phenocrysts are replaced either partially or totally by

sericite. Occasional crystals, however, are replaced by an intergrowth of polygonal

quartz grains, and still fewer are replaced by a dirty brown, almost isotropic mass of

very fine-grained epidote, Several rounded and resorbed former quartz phenocrysts

have also been replaced by an intergrowth of polygonal quartz. Equigranular FeTi

oxide microphenocrysts are not uncommon, and appear to be largely unaltered.

The groundmass of this sample is texturally very similar to sample 430850 in that it

has a well developed micro-snowflake texture defined by a mosaic intergrowth of

quartz and albite that is riddled by tiny chlorite inclusions. The groundmass was

undoubtedly glassy, and this sample was certainly a glassy dacitic to rhyodacitic lava.
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SAMPLE: 396707

SUMMARY:

This Is a formerly glassy moderately plagioclase-phyrlc dacltlc lava
with very well-developed perlitic cracks throughout the once-glassy
groundmass.

THIN SECTION DESCRIPTION:

This sample is a moderately plagioclase-phyric dacitic lava with a perlitic textured

formerly glassy groundmass. Plagioclase phenocrysts (albite) total around 10

modal% of the sample and are slightly rounded subhedra usually in

glomeroporphyritic clots that reach about 2mm across maximum. The albite

phenocrysts have the pinkish hue noted in many of these samples, probably

attributable 10 submicroscopic Fe oxide dust. A few albite phenocrysts are partially

replaced by clear pools of calcite. A number of small, elongate chlorite-quartz

pseudomorphs were probably originally augite microphenocrysts. Small,

equigranular and largely fresh FeTi oxide microphenocrysts are also not uncommon.

The formerly glassy groundmass of this sample exhibits beautiful perlilic cracks

through a heterogeneous but fine-grained quartz-albite-chlorite matrix. Small spots

and patches of calcite occur throughout the sample. This sample was also very clearly

a glassy dacitic lava.
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Attachment:

1
Sample No: Hole

I 355132 MC-18

378368 MC-19

I 378374 MC-19

I
379372 HAT-8

379375 HAT-8

I 383611 MC-14

383613 MC-14

I 383629 HAT-6

I
383630 HAT-6

383637 MC-15

I 383648 MC-15
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Depth

289.4m

80.0m

312. Om

272.2m

361.3m

431.4m

489.8m

144.4m

175.1m

36.0

249.5m

488289

Logged Description

Altered andesitic lava breccia

Altered andesitic lava breccia

Altered andesitic lava breccia

Andesitic lava

Feldspar-phyric basalt

Silica altered basalt breccia

silicified basalt lava

Vesicular basalt

Basalt

Andesitic breccia

Basalt
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For Aberfoyle Resources Ltd. 18/10/89
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Anthony J. Crawford

Geology Department
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488291

SAMPLE: 355132

SUMMARY: This Is a plagoclase-phyrlc meta-dacltlc lava breccia, with

lavas probably derived from different portions of the same flow.

THIN SECTION DESCRIPTION:

This is clearly a lava breccia. Two predominant types of lava fragments are notable.

The more distinctive is composed of about 10·15 modal% of small plagioclase

phenocrysts in a perlitically-cracked groundmass. Plagioclase phenocrysts are

albitized blocky euhedra generally less than 0.5mm long, but sometimes reaching

almost 2mm long. The larger crystals contain trains of chloritized melt inclusions, and

multi-crystal clots are not uncommon. This fragment type appears to be devoid of mafic

phenocrysts. The groundmass of this fragment variety is exceptionally fine-grained

vitrophyric, and criss-crossed by curved perlitic cracks that have been picked out by

fine-grained dull green chlorite. It contains tiny acicular plagioclase (albite) microlites

set in a very fine-grained anhedral albite-dominated matrix. All albite shows minor

specking by sericite.

The other dominant fragment type is also composed of around 10-15 modal% of

albite phenocrysts identical in every way to those in the first-described fragment type,

but the groundmass of this second variety of lava fragments is quite different. In these

fragments, the groundmass is very fine-grained, and generally much finer-grained than

in the first fragment type. It is not perlitically cracked, contains common calcite

blotches, and shows rapid small-scale variations in groundmass grainsize through to

almost isotropic devitrified glass. A simple interpretation would be that the latter

fragment type represents glassy or glass-dominated material spalled of during

explosive eruptions in water, whereas the former type might represent deeper portions

of the same autobrecciated flow. There is no longer a jigsaw-fit between fragments, but

I am fairly sure both fragment types could be derived from a single eruptive unit. The

abundance and shapes of the plagioclase phenocrysts, coupled with the paucity (as in

none) of mafic phases, leads me to conclude that the magma from which this sample

was produced was dacitic, not andesitic.

Meandering calcite and chlorite veinlets cut the sample, and the metamorphic grade

is clearly prehnite-pumpellyite facies.



SUMMARY: This rock Is a polymlct lava breccia composed of several

different varieties of dacltlc lava fragments, some showing strong chlorltlc

alteration, plus a single more mafic (andesltlc?) lava fragment.

THIN SECTION DESCRIPTION:

This is a polymict lava breccia, with a rather diverse fragment population including

dacitic and andesitic lava fragments. By far the dominant fragment type Is a

plagioclase-phyric dacite containing about 1Omodal% of quite large blocky

plagioclase phenocrysts to 2mm long that have generally been thoroughly

sercite-calcite-altered, although some less altered albite phenocrysts have persisted.

Small «O.4mm across) leucoxenized FeTi oxide phenocrysts are quite common in this

sample. A few sites of possible former mafic phenocrysts are filled by an intergrowth of

polycrystalline quartz, with no clear outline of the former mafic phase (?) preserved to

aid in identification. The groundmass of this sample shows relic perlitic cracks, and

these are highlighted by common bright green chlorite. The latter mineral also occurs

abundantly through the devitrified formerly glassy groundmass that is now composed of

a fine-grained mosaic intergrowth of albite, quartz and common sericite.

A second and abundant fragment variety contrasts with the previous type in being

less plagioclase phenocryst-rich, and in having considerably less chlorite in the

groundmass. It is also much more sericite-rich, and is composed essentially of a few

totally sericitized feldspar phenocrysts in a highly altered devitrified and recrystallized

(to albite-quartz mosaics) groundmass full of fine-grained sericite and possibly some

extremely fine-grained epidote.

A single more mafic lava fragment is composed of a groundmass formed of a

meshwork of tiny chloritized mafic phenocrysts and less abundant albite microlites. In

this groundmass are a number of thoroughly sericitized former plagioclase

phenocrysts, and several totally altered mafic phenocrysts. The latter are composed of

an intergrowth of secondary quartz, and several apatite needles occur in each

pseudomorph; these almost certainly were former augite phenocrysts.

The overall diagnosis of this sample is that it is a polymict lava breccia dominated by

dacitic lava fragments, some of which show strong chloritic alteration. Calcite occurs as

minor patches and narrow vein lets through the sample.
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SAMPLE: 378368
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488293

SAMPLE: 378374

SUMMARY: This rock Is a complex andesitic lava breccia that contains

Irregular streaky Interbeds of highly variable crystal tuff (Including some

Precambrian detrital muscovite) Interpreted to represent a hot ash flow

that intruded or exploded with the andesltlc lava fragments.

THIN SECTION DESCRIPTION:

This rock shows a remarkable diversity of textures and rocktypes in thin section. It is

dominated by lava fragments of andesitic to dacitic composition, but also contains

several very fine-grained tuff fragments and narrow interbeds of epiclastic greywacke.

The dominant andesitic fragments are plagioclase-phyric lavas with strongly sericitized

albite phenocrysts to almost 3mm long. Probable former mafic phenocryst sites are

much less abundant and filled by fine-grained quartz-chlorite intergrowths; crystal

shapes are so badly preserved it is not possible to determine the former mafic phase,

although augite would be a good bet. Leucoxenized FeTi phenocrysts are not

uncommon in this rock. The groundmass of these andesitic fragments is quite

chlorite-rich, and chlorite clearly replaces tiny mafic prisms which were intergrown with

acicular albite microlites. Angular voids are filled by green chlorite.

Although it is difficult to tell without a hand specimen, it appears that a hot ash flow

(?) of highly variable grainsize has intruded and flooded through the lava fragments.

The dominant lithology in this section of the rock is a very fine-grained tuffaceous

material containing rare broken albite crystals in a foliated sericitic groundmass. This

material grades rapidly into a fine- medium-grained epiclastic greywacke containing

abundant broken quartz and albite crystals, plus common large detrital muscovite

crystals, implying some detrital input from the pelitic schists of the Precambrian in W

Tasmania. Possibly the ash flow picked up and moved with it sedimentary material

washed into the Mt Read 'graben' from the neighbouring Precambrian trough margins.

The simplest interpretation of this sample (without the hand specimen) is that it is an

andesitic lava breccia broken up and transported by a hot ash flow. The metamorphic

grade is prehnite-pumpellyite facies, and the dominant alteration is sericite-chlorite.

think the Ti/Zr of this sample is meaningless.



SUMMARY: This is a texturally well-preserved plagioclase-phyrlc dacitlc

lava with a fair amount of chloritic alteration.

THIN SECTION DESCRIPTION:

This sample is a plagioclase-phyric lava containing around 10 modal% of small

«1 mm) plagioclase phenocrysts in a devitrified glassy to vitrophyric groundmass. The

plagioclase phenocrysts have been abitized, and are equidimensional blocky to rather

elongate prisms often with reacted or broken margins such that euhedral crystals are

the exception rather than the rule. They always contain granular epidote crystals and

crystal aggregates and minor amounts of chlorite flakes, but minimal sericite flecking.

These phenocrysts frequently form multi-crystal clots. There is no clear evidence for

the former existence of mafic phenocrysts in this texturally well-preserved sample.

The groundmass of this sample is fairly even-textured and appears to be mainly the

crystallization products of devitrified glass. Tiny albite microlites are sometimes present

in the groundmass, which contains quite abundant green chlorite as dispersed lines of

flakes and more angular, larger patches. Tiny leucoxenized FeTi oxide granules are

common in the groundmass.

I think this sample was very clearly a dacite lava that has suffered limited chloritic

alteration. The chlorite-albite-epidote quartz assemblage is prehnite-pumpellyite

grade.
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SAMPLE: 379375

SUMMARY: This Is a very well-preserved auglte+plagloclase-phyrlc

evolved basalt or basaltic andesite lava.

THIN SECTION DESCRIPTION:

This is a texturally and minerlogically very well-preserved basaltic andesite or basalt

lava. It is composed of approximately 15 modal% augite phenocrysts and 5-1 Omodal%

of plagioclase phenocrysts in a formerly vitrophyric groundmass. The plagioclase

phenocrysts are large (1-3mm long) blocky to elongate prisms with abundant sericite

alteration, which has been overprinted in turn by messy isotropic brown clay (or

exceptionally fine-grained epidote). The augite phenocrysts are generally smaller than

1mm long, and are euhedral prisms, often twinned, that are more than 90% fresh.

Occasional crystals are replaced by pale green chlorite. Many augite phenocrysts are

not single crystals, but complex multi-erystal intergrowths, reaching up to 3mm across.

Some augite phenocrysts contain partially leucoxenized FeTi oxide microphenocryst

inclusions. There is no sign of former olivine phenocrysts in this sample.

The groundmass of this rock is an even-textured vitrophyric intergrowth of acicular

plagioclase microlites and tiny augite blades making up probabaly more than 80

modal% of the groundmass, with chlorite, albite and quartz replacing the remainder,

that was originally interstitial glass. Abundant tiny altered Fen oxide grains occur

scattered through the groundmass. Several large angular patches of chlorite probably

represent fracture fillings.

The absence of olivine phenocrysts, the occurrence of FeTi oxide inclusions in he

augite, and the abundant groundmass FeTi oxides suggest that this sample is a rather

evolved basalt. It is clearly a typical Mt Read Volcanics (Hellyer-type) basalt. This

excellent basaltic lava should be analyzed for the MRV data base. I'll see you about

possible access to drill core when I'm in Burnie.



SUMMARY: This Is a chloritized very sparsely plagloclase-phyric dacitlc

lava or shallow intrusive that has apparently intruded and fluidized a

pyritic shale.

THIN SECTION DESCRIPTION:

This rock was originally a lava breccia composed of two very different fragments

populations. The dominant clasts are sparsely plagioclase-phyric andesitic to dacitic

fragments with intersertal groundmass textures defined by elongate but non-acicular

plagioclase microlites and slightly larger prisms in a chlorite-rich matrix. The

plagioclase phenocrysts are slightly rounded albite phenocrysts less than 1mm long,

and make up only a few modal% of the sample; they contain granular pale

blue-pleochroic clinozoisite inclusions. Two rounded and resorbed quartz phenocrysts

are also present. The entire groundmass of these fragments overprinted by abundant

small semi-circular pale brown calcite patches and spots.

The second major component of this sample is composed of an exceptionally

fine-grained tuff or shale, also spotted with calcite, that contains scattered pyrite

euhedra about O.5mm across.

I think the best explanation for the unusual texture of this sample is that it represents

a shale intruded by, and fluidized by a dacitic lava or very shallow intrusive. Hand

specimen textures would help in this diagnosis. The lava(or dyke?) is definitely not

basaltic; I suggest that it is probably a chloritized dacite, and note the presence of the

few quartz phenocrysts (although thee might be xenocrystal).
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SAMPLE: 383613

SUMMARY: This Is a vesicular, sparsely plagioclase-phyric acid andesite

or dacite lava with a prehnlte-pumpellylte grade metamorphic

assemblage.

THIN SECTION DESCRIPTION:

This sample is a vesicular intermediate to dacitic lava composed of rare plagioclase

phenocrysts set in an even-textured vitrophyric to intersertal textured groundmass. The

very sparse plagioclase phenocrysts are equidimensional blocky prisms, often partially

reacted and rounded, that are now composed of dusty pale brown albite that often

contains granular epidote replacements to about half their volume..

The groundmass of this sample is even-textured intergrowth of albite microlites,

much less abundant chloritized stubby augite(?) grains and albite-chlorite-quartz after

interstitial glassy mesostasis. The groundmass is vesicular, with around 10 modal% of

quite large rounded to elongate vesicles filled with radiating quartz fibres, chlorite,

bundles, calcite and rare hematite. The sample is cut by several calcite vein lets.

I have serious reservations about the logging description of this sample as a silicified

basalt lava. There is no way it is a basalt. I would say it is dacitic, with at the extreme

case, an andesite being also possible. I don't think the sample is silicified. The silica

filling the relatively sparse vesicles probably is released when the silica-rich glass in

the groundmass is partially chloritized. I would argue that this sample is a vesicular

dacitic to acid andesite lava.



SUMMARY: This rock is a vesicular auglte+plagloclase-phyrlc formerly

glassy metabasalt.

THIN SECTION DESCRIPTION:

This sample is an augite + plagioclase-phyric vesicular intermediate to mafic lava. It

is composed of subequal amounts of plagioclase and augite phenocrysts that are

mainly less than 1mm long. The plagioclase phenocrysts are blocky to elongate

euhedral prisms almost entirely replaced by greenish-brown pumpellyite, sericite and

chlorite. They make up about 10 modal% of the sample. Augite phenocrysts are

generally fresh but very finely cracked and partially oxidized.

The groundmass texture is rather unusual, being made of variably sized patchy

developments of quartz, pumpellyite, pale yellow epidote, and a very fine-grained

quartz-albite-sericite-{lhlorite mixture. The original groundmass texture was probably

glassy, with sparse plagioclase microlites. Vesicles vary from 1 to at least 10mm

across, and are filled by a diverse mineral assemblage, dominated by radiating fibrous

quartz, with spherulitic albite, chlorite, epidote and calcite also being common filling

vesicles.

The abundance of augite phenocrysts and the abundant epidote-pumpellyite in this

sample suggest that it was a vesicular basalt or basaltic andesite. I would be cautious

of interpreting the chemistry of this sample, however, as the large vesicles have been

filled by quartz and other minerals, the components of whch are unlikely to have been

entirely derived from the rock itself.
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SAMPLE: 383630

SUMMARY: This rock Is a fairly strongly calcite-altered plagloclase+

auglte-phyrlc meta-andesite lava.

THIN SECTION DESCRIPTION:

This rock is a rather heterogeneous-textured plagioclase+augite-phyric andesitic to

basaltic andesite lava that has been strongly altered and recrystallized. Plagioclase

phenocrysts make up around 10 modal% of the rock and are albite, and range from

quite large (-2mm across) equidimensional prisms to more elongate euhedra;

alteration of the plagioclase phenocrysts is limited to minor pumpellyite development

in some crystals. Augite phenocrysts are smaller and much less abundant than the

plagioclase phenocrysts, and they are partially to completely replaced by calcite and

less abundant epidote and chlorite.

The groundmass of this sample is dominated by murky, almostisotropic devitrified

glass in which are scattered albite microlites and tiny altered FeT! oxide granules.

Irregular patches of quartz, quartz and albite, albite and epidote and epidote and

chlorite are scattered throughout the groundmass. Much of the dirty near-isotropic

material in the groundmass is seen to be very fine-grained epidote.

Veinlets and patches of calcite are common in this sample, and some of the larger

veins show marginal areas in which the dirty epidote-rich groundmass has been

leached clean to an albite-quartz mixture.

I would argue that this rock is a meta-andesite or meta-basaltic andesite lava.
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488300

SAMPLE: 383637

SUMMARY: This sample Is a lava breccia made up of plagloclase-phyric

dacitlc lava fragments that show variable groundmass textures and

alteration assemblages (chloritlc, or sericitic).

THIN SECTION DESCRIPTION:

This sample is probably a lava breccia, judging by the varying domains of quite

different groundmass texture and alteration in this rock, although without a

handspecimen, this assignment is made with caution. The rock is a plagioclase-phyric

lava with around 5-10 modal% of euhedral albitized plagioclase prisms to about 1.5mm

long, set in a variable groundmass. A few small altered former augite(?)

microphenocrysts are replaced by green chlorite. Both the plagioclase phenocrysts

and the groundmass are commonly show semi-rounded dark brownish-yellow spots of

epidote generally around O.2mm diameter.

The groundmass of this sample is rather unusual in that is shows gradational rather

than abrupt changes in texture and alteration mineralogy. The main areas of

groundmass are formerly vitrophyric, with abundant tiny albite microlites set in a

chlorite-albite-quartz matrix probably after devitrified interstitial glass. LEss coomon is

a texture in which interstitial chlorite is far less abundant, and is replaced by fairly

intense networks of sericite. Concentrations of tiny globular Fe oxide or leucoxene

blebs (insoluble?) occur long meandering contacts between the chloritic and sericitic

groundmass domains.

These dacitic lava fragments were probably derived from the one flow, and the

variable groundmass textures and alteration assemblages reflect primary amounts of

glass ( and therefore 'alteration-ability') in the fragments coming from different parts of

the dacitic flow unit. Some pressure solution accompanied alteration, as evidenced by

the Fe oxides along stylolitic-like planes between adjacent fragments.
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SAMPLE: 383648

SUMMARY: This rock is a sparsely augite-phyric pilotaxitic-textured

andesltlc lava with abundant epidote In the groundmass. and calcite and

epidote veining.

THIN SECTION DESCRIPTION:

This rock is an almost aphyric, pilotaxitic-textured intermediate lava cut by abundant

epidote and calcite vein lets. Only two or three small subhedral augite phenocrysts

were noted in this sample, embedded in a flow-textured groundmass with flowlines

defined by blunt to acicular plagioclase microlites. The remainder of the groundmass is

composed of abundant tiny epidote granules that are almost isotropic, and interstitial

quartz, albite and minor chlorite. Larger granules of crystalline, highly birefringent

epidote, and angular fracture fillings filled with radiating fibrous epidote, are common

throughout the groundmass.

Vein assemblages are either calcite, or quartz-epidote. The latter appear to be

crosscut by the calcite veinlets, or replaced in part by calcite.

The paucity of mafic phenocrysts suggest that this is unlikely to be a basalt. I suggest

it is probably andesitic, although with all that epidote in the rock, it could analyze out in

the basaltic andesite field (53-56% 8i02).
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A summary of geochemical vectors, to locate alteration
systems and indicate whether they are barren or
mineralised, that would appear to be applicable to the
Mackintosh district has been compiled. This list is
probably not complete, being drawn from papers that were
readily available, but hopefully will form the basis for
discussion of which teChnique, if any, should be routinely
applied to drill core in the Mackintosh district.

1) Ha20 and the Alteration Index

Studies by Ishikawa et al (1976) of the footwall to the
Fukazawa deposits indicated that variation in the
alteration index [AI = (k 20 + MgO)/(k20 + MgO + CaO +
Na~O)] defined a primary dispersion halo in this region.
Th~s indicator has also been used by Date et al (1983) at
the Ezuri deposit where an alteration halo was detected
from 10-1000m from the orebodies. It has been suggested
that Na20 may be useful by itself in defining proximity to
an alteration system, although at Hellyer Na20 depletion is
more restricted than CaO and Sr depletion (Jack, 1989).
Gemmell (1989) has calculated the AI for footwall rocks at
Hellyer and data has been compiled from several other
sources for hangingwall rocks (see attached table). No
detailed study on the size of the AI anomaly at Hellyer has
been completed. Advantages of this technique are that a
large body of data is currently available and analyses are
relatively cheap (all four elements = $18) however, Green
(1986) suggests that barren alteration systems such as
Chester and Boco produce similar variations in AI and 0 or
S isotopes are required to assess if the alteration system
is mineralised.

GEOCHEMICAL VECTORS FOR BLIND

ALTEREDlMIHERALISED SYSTEMS

Ref
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2) Mercury

488304

Studies of oxygen isotopes from the kuroko deposits (Green
et al 1983), Hercules and Boco (Green 1986) and initial
studies at Hellyer (G. Green, unpUblished data) indicate
that there is a decrease in ~180 toward both footwall and
hangingwall style alteration zones, (with apparently a much
larger area extent than indicators such as the AI) in
mineralised systems but no apparent ~180 variation near
barren low temperature systems (e.g. Boco).

= $11. 50
= $30.00 polished T.S. prep +

$180/hr probe time
(commercial rate)

Costs: whole rock (AAS)
chlorite (probe)

It has been claimed that Hg should form broader primary and
secondary dispersion halo's than normally analysed
elements. Two studies have been completed in the
Mackintosh district, at Que River (carr et at 1986) and
Hellyer (Hespe 1988). Both these studies focussed on Hg in
soils with relatively little work on bedrock geochemistry
since Carr et at (1986) conclude that soils are the
preferred media as rock chip data tends to be noisy.
Results from drilling at Hellyer indicate that Hg is
depleted in the hangingwall plume and weakly elevated in a
zone of stringer type alteration around the Jack fault. In
neither case was Hg considered to be a better indicator
than elements currently analysed for. No studies of the
footwall have been completed. Current cost for Hg analysis
is $7 by vapour generation/AAS.

4) OXygen Isotopes

3) Fe/Fe + Mg

Variations of Fe/(Fe + Mg) = Fe # in both chlorites and
whole ~ock from the footwall of both kuroko and Canadian
archea~ deposits have been summaris~d by Urabe et al
(1983). They note a decrease in Fe' toward the core of the
alteration system, in most cases, and indicate that these
variations may extend up to 1000m from the orebody. It was
considered that Fe' of chlorite (determined by microprobe)
is a better discriminant as the sulfide content and
variation in host rock composition affect bulk rock val~es.

Gemmell (1989) notes a similar variation at Hellyer (Fe =
0.14-0.28 in Stringer zone to 0.44-0.46 in andesite) and
also notes a more qualitative method of determining Fe' by
chlorite interference colours in thin section (ie. green­
grey (Mg) to blue [Fe rich]). Hydrothermal chlorite may
also be differented from 'brown' metamorphic chlorite in
the Mackintosh district (Green pers. comm.). It has also
been shown that the Mn content of chlorite varies with
proximity to alteration at Boco and Hercules (Green 1986)
however, there is inSUfficient data to evaluate this
indicator at Hellyer.
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5) Sulphur/Sulphur Isotopes

488305

Further studies to fully evaluate this technique at Hellyer
have been initiated in conjunction with Geoff Green and
Bruce Gemmell.

$7.75
$60-80 (Tas Uni

Commercial
Rate)

Determine if the system is mineralised. Studies by
Green (1986) indicate that lower ~34S values occur in
barren pyritic systems (e.g. Chester, Boco) than
in mineralised systems (e.g. Her~UleS) and concludes
that ~34S in combination with ~1 0 may distinguish
mineralised and non-mineralised systems.

Costs are: Sulphur (whole rock)
Sulphur Isotopes

ii) Locate position with an alteration system. Studies
by Gemmell (1989) suggest a decrease in S34S from
Stringer envelope to Stringer core, similiar to
variations at Que River, and concludes this may be
a useful exploration tool.

Green (pers. comm. 1989) has also suggested that the
sulphur content of whole rocks may be a useful
indicator of the amount of fluid that has passed
through the rock and thus degree of alteration.

i)

It is currently considered that sulphur isotopes have no
direct application to the location of ore bodies however,
they may be useful once an alteration system is located to:

Commercial costs for S180 (whole rock) are: $200 per sample
(Geoff Green also prefers to do a thin section description
to check for alteration/carbonate veining etc.).
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36.5
52

average AI =
average AI =

1. Gemmell 1989 (using data from Jack 1989)
2. Jack 1989
3. Whitford, McPherson and Wallace 1989

48830G,...
,j !I ~J

Mackintosh District

Rock Type Alteration Alteration Index n St.Dev.

Hangingwall
basalt (2) 50 1
Core basalt ( 2 ) 55 1
Hangingwall
basalt (2) FuCo 22 6 9.8
Hangingwall
basalt ( 2) Ab 8.5 1
Dacite ( 3 ) 51 7 6
Andesite ( 1 ) 36 6 7
Andesite (1) Quellite 64 33 19
Andesite (1) SejCtsl 79 12 22
Andesite ( 1 ) CljCo 75 5 11
Andesite (1) Cl 95 7 4
Andesite ( 1 ) SiSe 91 9 6

Sources:

N.B. DJJ uses 334083 as standard unaltered footwall andesite this
yields AI = 35.8. Whitford ~t al, Quote two analyses for both
unaltered basalt and andesite:

Andesite
Basalt
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Appendix 1 - January 1990 UTEM Survey Data Medway Grid
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1. SUMMARY

In February 1990, a four loop UTEM survey was completed at
the Medway grid on the Lake Mackintosh EL. This survey
collected 30.4 line/km of single Hz component UTEM data,
from both in-loop and out-of-loop configurations.

No UTEM responses, indicative of sulfide mineralisation
occurring at depth, were interpreted from the UTEM data. An
ambiguous conductor, occurs to the east of lines 15800N and
15600N. If the prospectivity of this conductive trend can be
up-graded on geological grounds, then one follow-up loop of
UTEM data should be obtained, to resolve the current
ambiguity regarding the conductors nature. If this area is
geologically unprospective, no other work can be recommended
at the Medway grid on the basis of the UTEM interpretation.
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3.
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INTRODUCTION

Lake Mackintosh, EL 106/87 covers an area of 135 square
kilometres, east of the Murchison Highway, south of the
Hellyer River. This area was previously covered by EL 2/70,
Mackintosh and EL 15/73, Hatfield. The Hellyer Mine
Agreement Ratification Act 1987, amalgamated these two EL's
into El 106/87, which was granted on the 5th February 1988.

This report documents and presents the results of a four loop
UTEM program that was completed at the Medway grid in the
north-east of EL 106/87. Previous exploration in this area
is described in McNeill (1989), sections 3.1 - 3.8 (see plate
Mac 237, Southwell River- Leven River area). McNeills
geological interpretation, suggested that the Medway area may
have been a topographic high in the late Cambrian. This
interpretation is based upon the lack of Tyndall Group
volcanics overlying the late Cambrian Southwell Sub-Group,
which at Medway, is directly overlain by the middle
Ordovician Owen Conglomerate. The structural setting at the
Medway Grid of a rhyolite dome with flanking volcanics, is
prospective for Rosebery style volcanic massive sulfide
deposits.

Aberfoyle UTEM Program

To obtain surface EM data over the area from 15600N-17400N,
6800E-8600E (AMG co-ordinates), on the Medway Grid, a four
loop UTEM survey was planned. The contract for this survey
was awarded to Lamontagne Geophysics Australia, of Suite 9,
859 Pacific Highway, Pymble N.S.W. The UTEM survey conducted
by Lamontagne had the following specifications:

Data Collected: Single Vertical Component UTEM data
Transmitter Frequency: 26.23 Hertz
Delay Times: 0.028ms - 14.3ms (10 channels)
Data Point Spacing: 50m (nominal)
Line Spacing: 200m
Production Time: 2 days two receivers

5.5 days one receiver
Date of survey: 9/2/90 - 16/2/90

A total of 30.4 line/km of data was collected, at an average
daily production rate of 3.2 line/km per receiver. This data
was collected at an average contractor cost of $450 per
line/km.
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The energising loop configuration used for the Medway survey
was designed to most efficiently energise flat lying targets
on the flanks of the rhyolite dome. Consequently the Medway
grid was covered with in-loop readings. As it was not
possible to discount a steeply dipping target, the Medway
grid was also covered with out-of-Ioop UTEM data. Thus, all
variations of target orientations from flat lying to steeply
dipping were energised. The loop locations used for the
survey are given in figure Mac 281.

3.1 Medway Grid UTEM Interpretation

The interpretation of the Medway grid UTEM data is
presented in plate Mac 281. No responses attributable
to conductive massive sulfides occurring at depth, were
identified in either the in-loop or out-of-Ioop UTEM
Data. Numerous early to mid-time EM responses did
occur on the Medway Data. In most cases these responses
had decayed away by UTEM channel 4, ie 1.79 ms delay
time. These responses are current-gathering in nature
and hence occur dominantly in the out-of-loop UTEM data,
as current gathering is severely attenuated inside the
energising loop.

The early to mid-time responses exhibited on the Medway
grid data, showed a significant degree of variability
from short striking, laterally restricted responses (Eg.
Line 16200N) to wide, long striking responses (Eg.
western end of lines 15600N to 16600N). The fast
decaying nature of these responses indicate there
sources have poor conductivity. Using the partial
derivative method of interpretation outlined in Silic
(1989), the Medway grid UTEM responses were interpreted
as due to shallow conductivity variations. Such
variations maybe due to contacts between lithological
units, weathering effects and conductive Tertiary
Basalt. Such responses are termed formational
responses and are not worthy of future exploration.

A conductor was interpreted to occur off the eastern end
of lines 16200N-16600N. Despite only a portion of the
conductors EM response being sampled from loops 1 and 2,
no consistent line-to-line variations in the response
amplitude could be observed. The conductor was
interpreted as formational in nature, as these
conductors usually exhibit irregular amplitude
variations from line-to-line.



Conclusions and Recommendations
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Interpretation of the UTEM survey, conducted at the Medway
Grid in February 1990, did not identify any EM responses
which could be attributed to bedrock accumulations of massive
sulfides. The majority of responses detected from both the
in-loop and out-of-loop data, were interpreted as due to
shallow conductivity variations of formational origin. These
responses require no further exploration.

Interpretation of TDEM Data
Using First and Second Spatial
Derivatives and Time Decay
Analysis, Explor. Geophys., Vol
20, No 1/2, 57-64

Lake Mackintosh, Exploration
Licence 106/87, Tasmania,
Technical Progress Report For
The Period February 1988 to
February 1989, Aberfoyle
Resources Limited Internal
Report No. Mackintosh 22

Silic, J <1989>,

References

MCNeill, A W (1989>,

An ambiguous UTEM response occurs, to the east of lines
15800N and 15600N. The most likely cause of this response is
conductivity variations within the conductive Tertiary
Basalt, although the response is possibly due to a deep
conductor. If a conceptual geological target can be
postulated for this conductor trend, then a follow-up UTEM
survey should be conducted to resolve the current ambiguity
existing in the interpretation. One loop of UTEM data would
be required to cover the area from 15000N-16000N, 8700E to
9700E. Conversely, if this area is considered geologically
unprospective then no further work on this trend warranted.

A conductor, whose nature is ambiguous, occurs east of
lines 15800N and 15600N. The amplitude of this
conductors response, as detected from loop two,
decreases in a southerly direction. It is likely that
this response is the eastern extension of a formational
response interpreted on lines 16000N-15600N, and
represents a conductivity variation within the Tertiary
Basalts. A lower probability interpretation, is that
the response is due to a bedrock conductor extending
south of line 15600N. The southward decreasing
amplitude of the response is due to either a southward
thinning of the conductive Tertiary Basalt, or due to a
southerly plunge on a bedrock conductor.
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For continuously normalised plots:

For point normalised plots:

488388

END (ms)CENTRE (ms)

NOMINAL TIME WINDOWS (for a base

frequency of 26.23Hz)

START (ms)

10 .018 .027 .036

9 .036 .054 .072

8 .072 .108 .144

7 .144 .216 .288

6 .288 .432 .576

5 .576 .864 1.152

4 1.152 1. 73 2.304

3 2.304 3.46 4.608

2 4.608 6.91 9.216

1 9.216 13.82 18.43

APPENDIX I

UTEM DATA PLOTTING SPECIFICATIONS

Channel - Reference x 100%

base

reference = primary (for channell)

= channell (for all other channels)

base = primary field (total) at reading station

reference = primary (for channell)

= channel I (for all other channels)

base = primary field (total) at reference station

CHANNEL NUMBER

All channels are plotted as:
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Introduction

Elecromagnetic techniques have played an important role in the
discoveries of the Que River and Hellyer deposits (Webster and
Skey, 1979; Silic et aI, 1985: Eadie et aI, 1985). Since the
Hellyer discovery, downhole EM techniques (DHEM, Silic and Eadie,
1989, Appendix I) have been an important part of the exploration
strategy in the volcanic sequence hosting the above deposits
because of the failure of blanket Em surveys to locate further
targets worthy of follow up and because no other method can
accurately target drill holes at depths beyond the surface Em

.detection limits.

The purpose of this report is to discuss and present the results
from DHEM surveys in DDH MAC 22, 23, 24, and 25 on the Mackintosh
EL 106/87.

Survey Specifications

All loops were designed so that their primary magnetic field
would couple with targets at specified target horizons. Possible
variations in dips of the targets from the predicted dips (based
on the geological knowledge) was also taken into account, as was
the detection limitations of the DHEM surveys, the parameters of
which are known from in-house research studies (Silic and Eadie
1989) .

Discussion of Results

Only responses from host volcanics are evident in the data
(Appendix II). The data quality however is good enough for a
target of approximately 2 mt to have detected if it was within
150 metres from the holes.

Conclusion

No targets worthy of follow up have been detected by the DHEM
surveys in DDH MAC 22, 23, 24, and 25.
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Abstract

The intermediate volcanic sequence hosting the Que River and

Hellyer mines provides an excellent environment for

electromagnetics in that the'only two strong conductors ever

found in them have been developed into mines. Now that the

ground has been thoroughly explored by surface EM and the search

is by necessity becoming deeper, downhole EM has become an

extremely important aspect of the exploration programme.

However, even in this ideal environment for EM, there are factors

that cause interpretation headaches, although all can be overcome

with care and experience. These problems include the overlying

moderately conductive black shales, instrumentation responses

from the Sirotem unit, responses from culture, and the effect of

strong conductors such as the known are bodies close to the

target.
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Introduction

Electromagnetic techniques have played an important role in the

discoveries of the Que River and Hellyer deposits (Webster and

Skey, 1979; Silic et aI, 1985; Eadie et aI, 1985). Since the

Hellyer discovery, downhole EM techniques (DHEM) have become an

important part of the exploration strategy in the volcanic

sequence hosting the above are bodies (referred to in this paper

as the Que-Hellyer volcanics) because of the failure of blanket

surface EM surveys to locate further targets worthy of follow up

and because no other method can accurately target drillholes at

depths ~yond the surface EM detection limits. Some forty

exploration drillholes have been logged with EM since the Hellyer

discovery. Recently drillhole patterns have been designed and

are being drilled to be used as geophysical platforms for

potential targets at depths beyond the detection capabilities of

the surface systems.

This paper discusses our experience with DHEM techniques in the

Que-Hellyer volcanics by illustrating the power of the method and

also some of the problems encountered.

The EM environment of the Que Hellyer volcanics

The Que-Hellyer volcanics are known to be relatively resistive

with a bulk value of about 500 ohm-metres (Webster and Skey,

1979). The overlying Que River Shales are slightly more

conductive, although variable, with resistivities as low as 100

ohm-metres. Conductive weathering is not a problem in this

environment, and there are not many other spurious conductors.

In fact the only two first-priority surface EM conductors

followed up in the Que-Hellyer volcanics are the two are bodies,

Que River and Hellyer. However, given the relatively short time

constants associated with parts of these deposits (Silic et aI,

1985; Eadie et aI, 1985; Staltari, 1986) there have been two

candidates identified as having the potential to overshadow-an EM

response from an are body: the shales that overlie the Que­

Hellyer volcanics and the Sirotem instrumentation response.
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DHEM through the overlying shale horizon

The UTEM anomaly shown in Figure 1 is one of the few surface

responses in the area that is comparable in strength to the

Hellyer UTEM discovery anomaly and the Que River response, with

the anomaly lasting beyond 1 ms. An experienced interpreter,

using for example the second·derivative technique of Silic

(1989), would recognise that the sudden changes in slope of the

profile mark the edge of a conductive unit, in this case the Que

River shale horizon beneath a dolerite sill. This was understood

prior to drilling, and a hole was designed not to test the

conductor, but rather a prospective horizon some hundreds of

metres below the surface. Unlike the surface data which

superficially resembles the Hellyer results, the DHEK data

(Figure 1) do not at all replicate the DHEM results at Hellyer

where a time constant of 3-4 IllS is evident (Eadie, 1987).

Instead the response can be interpreted to be from a large body

with a moderately low resistivity (the shales), and would not be

confused with a good inductive ore body response.

Sirotem·~nstrumentationresponse

A number of responses occur with elevated signal levels which are

impossible to reconcile with the resistivites of the Que-Hellyer

volcanics. The shape of the response and the signal levels vary

significantly with the transmitter loop position. Similar

effects have been observed by other companies working in

relatively resistive terrains (Irvine, 1986). An example of this

effect is shown in Figure 2, where the Sirotem response at 2.05

ms is shown for three loops. Although only the data at 2.05 ms

is shown here, the responses at other times have identical shapes

with amplitudes decreasing monotonically with time. In this case

the signal levels are much higher than the expected signal from

the volcanics, which should produce 0.1-0.2 uV/A at this delay

time for this set up. The shape of the profile and signal levels

vary considerably from loop to loop, with the secondary field

being practically zero for LoOp 1. The response correlates very

closely with the axial component of the primary magnetic field
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produced by each transmitter loop (Figure 2), as was confirmed by

inverting the data using simple current filament models (eg

Fullagar, 1987). This response is presently referred to as the

"probe self response", although without further investigations we

cannot be absolutely certain whether this is the case.

Nevertheless, we have made the observation that in resistive

terrains when the loop is close to the drillhole and the primary

field is therefore expected to be large, these "probe self

responses" have invariably been noted. To ensure that no target

responses are overshadowed, it is good practice to keep the loop

as far away from the drill hole as is possible.

Locating targets in electromagnetically active areas

One of the important exploration problems in the Que-Hellyer

volcanics is to locate targets in the iJIlmediate vicinity of the

existing deposits. In these cases the responses from the

existing deposits and the associated culture invariably

contribute to the DHEK data. Thus, the problem posed in these

situations is to understand the effects from the known ore bodies

and culture so that these responses may be separated from those

of the other targets. Two examples ,one a discovery near the

Hellyer deposit and the other an attractive target about to be

drilled near the Que River mine will be used to show some of the

problems and solutions.

Figure 3 shows the Sirotem response at 3.4 ms in two drill holes

on a section about 100 m north of the northern limits of the

Hellyer ore body. The problem is to determine if the total

response can be explained by the nearby orebody or if there is an

unknown conductor influencing the results. Data from both

drillholes show similar amplitude variations from loop to loop

which are for the most part explainable by the Hellyer orebody,

but in drillhole HL045, there is a consistent migration of

crossovers from Loop 1 to 4, with a corresponding reduction in

the width of the anomalies. It was this observation that

suggested that a target conductor may lie close to this hole and

therefore northeast of the known orebody. In particular, loops 3

and 4, which couple relatively well with a hypothesised flat-
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lying conductor north east of Hellyer and poorly with Hellyer

itself, generate current flow within about 50-70 m of HL045. The

intersection of 1.9 m of conductive base metal sulphides in

HL069A gives geological support to the hypothetical conductor.

Another example of this type occurred during a drilling programme

at Que River. Two deep holes were drilled 400 m apart beneath

the mine. This pattern was based on the size and conductivity

parameters of the target and the detectability limitations of

DREM. Both holes were.surveyed using Sirotem with a late time

broad negative trough detected in one of the holes, QR1060A

(Figure 4>, centred at 975 m down the hole. This trough is at

least 700 m wide at 4.8 ms with a half-width greater than

500 m (half-width is defined as the width of the anomaly at half

of its peak amplitude>. Two questions arose regarding this

response. The first question was whether or not the response was

due to the Que River massive sulphides or culture associated with

the mine, 500 metres above the hole. This possibility was ruled

out because no late time anomaly was observed in the other hole,

QRIOOl, which was the same distance from the deposit. The second

question involved the change in anomaly sign at approximately 2

ms. To better understand the response, both holes were

resurveyed with EM-37, and data was obtained from additional

surface loops. Selected time channels from two of the loops are

shown in Figure 5.

The early time capability and close channel sampling of the EM-37

system enable a thorough interpretation. In the loop 2 data, a

strong broad cultural response can be seen clearly at early times

shallow in the hole. In fact this cultural effect which

decreases slowly down the hole imprints a large long wavelength

background response on the data to late delay times even at

depth. It is this background response that gives the apparently

large half-width in both the EM-37 and Sirotem loop 2 data.

Therefore loop 7 data, which has no cultural contamination is

used for the interpretation. The signs of the responses are

inverted for the loop 7 data because the loop position is on the

opposite side of the conductor.

The major effect to be explained is the transition from a broad
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negative, centred at 975 m depth to a broad positive late in

time. A similar effect has been noted by Asten et aI, (1987) and

ascribed to drive delay. However in rocks as resistive as these,

this effect can be calculated (Silic, 1987) to die out by 0.1 ms.

Another possibility is a change in the magnetic field from being

current channelling dominated to vortex flow dominated as

documented and reported as a" possible effect at Thalanga <Irvine,

1987). This appears to explain the response very well in that

from our experience in these volcanics, strong current

channelling effects generally last to about 2 ms. In addition,

at the changeover time, which in this case is between 1.77 ms and

2.21 ms. the response shows some characteristics of both

channelling and vortex flow. instead of just passing straight

through zero. Since the channelling and vortex flow responses

are of opposite polarity. the conductor is interpreted to lie

above the drill hole as shown in Figure 6.

Discussion

Even in the most ideal terrains for electromaqnetics, care and

experience are necessary to not only ensure that drastic errors

are not made in DHEM interpretation. but also to derive the

maxiJl1um possible information from the data. In fact in these

areas. DHEM should be more than just another step in the

exploration programme. Rather it should actually lead the effort

with every drill hole planned to make full use of its potential.

One could also extrapolate the power of DHEM to areas of

conductive cover. Having the receiver down the hole overcomes

many of the problems of weathering and makes DHEM a powerful

exploration tool even in areas where surface EM has been only a

limited success.
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Figure Captions

Figure 1: Surface and downhole response to the overlying shale

unit. (a) The surface UTEM anomaly lasts to comparable t~es to

that of the Que River and Hellyer ore bodies. (b) The DHEM

response is interpreted to be from a large body with a moderately

low resistivity.

Figure 2: The Sirotem data in MAC 8 from loops 1, 2 and 3 (toP)

correlates with the axial component of the primary magnetic field

of the transmitter loops (bottom). This instrumental response is

referred to as "probe self-response".

Figure 3: Immediately north of Hellyer, the large responses in

HL045--- and HL062 can not be interpreted to arise solely from the

known ore body. A second conductor must be invoked and this is

supported by drill information.

Figure 4: Downhole Sirotem response for QRI060A, loop 2. A very

broad anomaly centred at 975 m changes from a positive to a

negative with increasing" delay time.

Figure 5: Downhole EM-37 responses for QRI060A, loops 2 and 7.

The loop 2 response can be seen to have a very large long

wavelength response strongest at shallow depths from culture near

the Que River Mine, which superimposes a large background on the

response to depth. The loop 7 response is initially dominated by

a negative response (current channelling) at about 1000 m. It

undergoes a sign change, and is finally dominated by a broad

positive peak (vortex flow).

Figure 6: Location of drillhole QRI060A , transmitter loops, Que

River Mine and interpreted conductor .
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M. J. Clarke
PALAEONTOLOGIST

Indurated medium-grained quartz sandstone with abundant

fragmentary brachiopod moulds. None are sUfficiently
well preserved for exact determination but ?Eatonia,

?cyrtia and ?Notoconchidium are possibly present. The
presence of a strophic spiriterid (?cyrtia) indicates an

age no older than Silurian, and the abundance and variety
suggests the Florence Formation (Early Devonian) rather

than the crotty Formation (Early Silurian) in a western
Tasmanian context. A Florence Formation age is

definitive if the Notochidium determination is correct.
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Palaeontology Report sample 515242
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sample 110: Location Type Description Pb Content COOIIIIlnt ~

c...)
427426 1555 6080£ Rock Chip Galena vein fmll Henty Fault 2one. ?~

"":1

Any sbillarties to farrell style
mineralisation? ,

, , 427814 12680N 1880£ RocIc Cblp Pyr!tic dacite 525 PIJII TboOJbt to be a correlate of '"'- ""'e:>= ~ -r~ .....(pulp) Central Caoplex I.e. JOlIIger ~"''i'" 5: 'S 'l 'I "1= \J .
than Que-Hellyer ?

~~~~.
431546 10000N 20200£ Rock Cbip Gossanous Sst. 3000 PIJII Botb fron probable cambro-

](pulp) Ordovician rocks. Possibly \fW-.-~
516031 11000N 20275£ Soil - Pulp 470 PIJII ?Devonian mineralisation G\..<-
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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 Ten Mile

Creek grid, Mount Romulus situated about lOb ENE of Hellyer, and

from two locations in the Mackintosh licence (106/87).

2. SAMPLES

TEN MILE GRID A sample of gossanous sandstone with 3000ppm

Pb (431546) and a soil with an anomolous Pb content (516031) were

provided by A. McNeill. Both were from probable Cambro-Ordovician

rocks.

MACKINTOSH LICENCE A galena from the Henty Fault Zone (427426)

and a sample of pyritic dacite (427814), thought to be a

correlate of the Central Complex, were submitted by A. McNeill.

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 wh;ch depict the

mean +/- 2 x standard deviations of data for each deposit. Despite the

averaging effect of the hydrothermal systems, minor differences

can be expected between deposits, as is exemplified by

RoseberyjHercules and Que RiverjHellyer fields.

1
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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 -(Le. higher 206pb/204pb ratios, Fig 1.) ,

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

Hill, Mt Farrell).

However, other examples have isotopic compositions that are

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

Comstaff prospect in the Oonah Formation and the Marionoak

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

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

ratios may result from leaching of Pb from nearby Precambrian

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

and less radiogenic populations are present indicating a complex

Although it is likely that Devonian thermal events were

responsible for the generation of these relatively localized

hydrothermal systems, it is possible they developed at other

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

unlikely that such mineralization would have significant economic

potential.

4. METHODS

Whole rock powders provided by Aberfoyle were leached in

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

leachate by anion exchange in HBr solutions and by micro­

electrodeposition techniques. The galena sample was dissolved in

concentrated nitric acid and Pb was purified by electroplating

2
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6. DISCUSSION AND CONCLUSIONS

The Ten Mile Grid prospect samples have a high probability

of representing the same Cambrian metallogenic event responsible

for the Que River/Hellyer massive sulfide deposits.

Sample 427814 from the Mackintosh Licence also has a high

probability of being part of this major Cambrian event. However,

sample 427426 is more enigmatic because it plots between the

Cambrian and Devonian signatures, but close to the Cambrian

signature. The dilemma is: 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?

3

5. RESULTS
;.,c.-

- TEN MILE GRID The results are presented in Table i and in

FigUre 1. The "Ten Mile Grid data show some variation, but

plot within the Que River/Hellyer field.

MACKINTOSH LICENCE Whereas sample 427814 plots within the Hellyer

signature, sample 427426 is slightly more radiogenic and plots

outside the Target signatures for Cambrian massive sulfide

mineralization (points 1-3 on Fig. 2 represent repeat analyses of

42746). It has a similar isotopic composition to the Murchison

Lode (Gulson and Porritt, 1987, Table 8) but is dissimilar to the

Mt Farrell mineralization.

AI ,. -,

LJ. I~ .t
onto Pt electrodes as above.

Analyses were performed on an ISOMASS 54E thermal ionization

mass spectrometer run in fully automated mode. Precision

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.\
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1. LEAD ISOTOPE RATIOS FOR TEN MILE GRID AND HACltDl'l'OSlI LICENCE.L
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ZQ6 pB204
Pb(pplll) .

au MILE GRl'D
r.. ~ 43~546 2.0824 0.85~3 ~8.3~3 15.589 38.135 3,000
-15~603~ 2.082~ 0.8502 ~8.359 15.608 38.225 470

CKINTOSH LICENCE
~ 421426gl 2.0751 0.8475 18.389 15.585 38.159 810,000I 421426glR/l 2.0170 0.8479 18.419 15.6~1 38.256

421426glR/2 2.0751 0.8474 ~8.407 15.597 38.~97

r- 4 421814 2.0795 0.850~ ~8.343 15.594 38.~44 525

•
~ple No prefixes
(lI~notes galena

• 1, R/2 denote

I
'I

•..
•( .-

,-I

•,-I
•
'I
Il.

are used to plot points in Figures 2. and 3

repeat dissolution and analysis .



:+:;.
~t::;i

c...; .16.0
~NALYTICAL PRECISION

---------------------REFE~NCE DATA - ~SMHNIA

. . .

15.8
..Q

0-
v-
a
(\J

"'- 15.6
..Q

0-
r--
a
(\J

15.4

____ ; _ QU~R]~_-~-

. ••• ROSEBER~ELLYER QUEEN HILL

FIGURE 1. 15.2
18.0 18.2 18.4

206 Pb /204 Pb

• HARIONOAK
• HOW/CAB

18.6



TEN MILE CREEK GRID
15.8

~NALYTICAL PRECISION

15.7
-0
0-

'\t
0
(\J

"'- 15.6
-0
0-

f'\..
0
(\J

15.5

-------

ROSEBERY

QUE RIVER
---~),....:-::::.. - - - - -

-,,

18.5

- - - --
18.2 18.3 18.4

206 Pb /204 pj
~--------

15 . 4L-- -L.. .l.-- -L.. ----I

18 . 1
FIGURE 2.

-------



MRCKINTOSH LICENCE
16 . 0 ~NALYTICAL PRECISION

15.8

QUE RIVER J _ .....,. __

15.6 - -~S··- · ·
ROSEBERY HELLYER

15.4

18.6 18.7

-------

.• MURCHISON LODE
• Mt FARRELL MINE

18.3 18.4 18.5

206Pb/204Pi_.1_-----
FIGURE 3. 15. 2 L..-__-L- -'--__---J. -.L.-__----'

18.2 .
·n
~ ::::!'

"'=t

------



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

APPENDIX 15



I . _

..' .....
oJ:;,.,

ABERFOYLE EXPLORATION DRILL HOLE RECORD Alt./ R1. ....(,~[q........ Hole NO...tWo:"':iJV~Il~. I)
location .. 8~t'~J\~'f-}JooA ..._ Property . ~l><,k!,,'·.!~._. ........ District :1"lo1"'~;""" ................. Co-ordinate.. 11,~~.f:Y} .N. ..... Date .•. 'R"'~"'" .....
Commenced .. 51. II It.'l ....... ......... Completed ... III 1~3 ..... .. __ .... Core size .... Bearing IMI..:~.:.~! ........ Logged ._ ..~.<..............
Objective S\ ~ ~. ~ "\ i.~.qlld~.l ell," l,\\,~I"'Jj0., %Recovery "." .. ..... Grid bearing IMI ..1JC1·{ .. Dip . :-.lQ~ .....................

q,. "'f "-
I SURVEY DATA GRAPH DERIVED lJATA

REMARKSIDEPTH DIP eEARINGIM INSTRUMENT TYPE DEPTH OIP BEARINGIM NORTHING fa STING ALTITUDE

I 0 10 l<t.... 1.\
,

\ 1. )Ii I" . )"1. 1~l"2.·3 bi'·n (oil••· P"I..-.p' A. \..,u. Qvt. totr . L1{,N1.

I 10 11>
.

I\I\G ( .."rtl.i~...te...; 'j)'1'1 41q .'11- NIro
I (''i'l."l 5'1·"] 114' 1'101 6 • b.r" i

<f 6.l\ (,e",r; ~"" ",.rt ~ " ..r,(~,<
\I ~

0- 41·1 Hd!
I 14\·1- 4~f,i t-Ill.l
I ,

-

I 11. ...'" elm It 1<oIt. ~. l,ot\~.. ,(\ ~Iolt.

- 1.11l\<.t.\ ~ "",oKi"..kl 1.tX!~

I No Co.,i"'" le{I ;~ hok. J

J "

I
I
I
I

::~
~

"....
(I')

----~ ------'-- ~_._~

-- ______ 0_ •• _____

----~
_._._--------

-_._~ ... ._.- ----



--- ~.

HOLE NO ,,;.:;, '"I""111:,.....-,-.~I"'--'---

PAGE:C WalE
LOGGED: ~[=~="="===

DATE - I 6. gq

---./"------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG

-------
P ROJECT --,tI",,,J,;!lI-~'~l!:~'--__

PROSPECT: N~II.IWj;.ll
- -

=
,.....

LITHOLOGY • •
~

• ~

z ALTERATION VEINING MINERA LISATlON STRUCTURE : - z

t r
z • REMARKS

ROCK NAME DESCRIPTION "• 0 • ~
.

0 " ; .
~

0

"-,...l.;",; &.~jt (uI.. [..11;~••", "(/I~",," P.-.\\: 1.o..'Od.. .~ """Ij',It., l- I-- - ,.....,'''''J r.~ '"
Lr..._Ai....... , ".\\1JooJ \ll&.to-t~h''''' i..knio', 'to

t-.
~, l- I-- l- tpI !.I·II.'·\".

~

I-
f-4 I-

-- I--
-C '-

l- I--
E-' ",) , f- I--

n
'-

H -- [o,.... I.l,,"" ~___ "..:-OA. <¥t1-~tUo- "" ..;... li4lJ4"~. - I-- ;-

601 -'-.
~'h.\"'1'''''''-- ""-'h ....""'.. .. .," IG" j&.~ p~ ~ '-

\... ,"",,-""'- (10<,.1< ......j ","II< j, I- '--- I--
;-" ~(j;"a.Id. _ oc ........IIVt. ~l'lUi.6.""larc.JI l...."

PtJ-. /.I .... O..t.'\ - I-- 0-

k"",,;\(...I: d.lo.--~ .it..... "",J,.,.""",. - - I--
'-~ ~ W. k\IlI"" "au..-. {~~ '4<101\ \ow. rt.. r- - I-- ;-

<c.\i.ot:•. '---
;-" - I-- "'I. t..JJ,-",~.,1.1oI(j.

;-

~. -

., " -- - - '''.''~_~-

-1.P
'0......1"" '- ~"'"

'i1l1.-'J.'U"~ ,,~I.TI1.. Jo..;j.;~ l.... - - l.o.", b..1I; ,.,"10 "". -
- I\,,\~ ...

'-l<
,"'---

I-- l- f->' L---- --- --- - -- ---
l:~,,____ ~,.~~(~.,\l(r,,,\ J-"'{-'

I-- U·I ~ ... II- ..
:""H ~ J/fjj, (~II~ (I) ~ toll)

rt"'Clr l...>ou qJ ~....,;.~ iA. 1Ol.~_. "-'<.Oi't-'f...l-.r\. ,.-J"CooJ..,[.
I-- f-

'-u
I-- I-- g.

I- - f-
l- I--

'-V I-- '-
I- -

'-\0 I- -
;- £0" fi.». li·I.(~.

;.-
-

,-" '- - .-, '-
- - P'5 JJI..~ All. (,) "1'1.-'" /.l.JI.. f~_ P9f c.

'-" - - PlI~.~ i/O l'l'u,<j" ltlotl. 1'Io~~ r....,.,.
f; fI"i.c;.-. ..... ;.-

- GO
,-" - 1~·6.?.,jJ .

- 00
'--

-
'--" - - 1""'J4-~' ..,.

'-- - )v., j..u.,~ Cue J
~

e--"" I-- I-- M-., ;.-
I--

e:;,

,-" I-- 0-
~._ .. -

(



I,," w (I{~""-

QOfG::
I ,_'I

- -»::.
~'HOLE NO:

CI.~ PAGE:

LOGGED:

DATE-

- ---------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG

-------
PROJECT :~~'~~~"~~'~ _

PROSPECT: ~I(. ~<:I!.u

..

I
-

LITHOLOG.... • §
• •

• - ALT£"RATlON VEINING MINERA L.JSATION : - •
5

STRUCTURE REMARKS
~ R'OCK NAME

I' • ·• DESCRIPTION • ~ ·
0 "

•
~

0•
b ••:.l"... '-4;,r,\-;.v.u.. c.1 (ll - Nt! I"/,~.

.
e- ~Q

;.- -, u. (,~ - '117

"'\
;.-

-
~., l- f- l- f- I- ;.-

l- f- l- f- e-
;.-., I- ;.-

l- f- I-
- ;-'>0 e- f- I- - -l- f- I- ;.-

~<

l-
=-" l-

I- (,rol.&oo. 01"(. -n·"
I- ~

;-.' p.. l- I- e--
...

I- ~

;-." I- ~

"l'JI. I- - I-
;-.<Y I- ~1',1,r I- --- -

<oj
f- ~;.!""",Id. c.L.1ao'ktz.-) - I-

_'" I- c.1 (1.). - - I- -

- . " '- - I-
~'" '" - - I- -

I- "1.." tu..~ p"g.
I-

;.-" < t" l- f- ;-.
(01".0-____•• d (I) .1- f- I-

,..." l- f- I- ~

l- I-
....." l- f- l- e...

l- f- I-
;'-1. l- f- l- f- I- 10'ljS F!Jnia;,., Sl"ilbo -

l- f- I-
;-..... l- I- ~

I- - I- - e-
;-.-" 7r'7 (I(-+(,(J~(LJ I- ~

l- f- .....
;-." I- '- I- -

- I- - e- (/J

~" 1-
1
~. - I- - e- 00 -

- - - '- I- "'"',... .. ~ - I- -
c.I (I.t.) ' '''

f- - I- - e-
.., .

,.... l- f- I- C' l-
I- _'tD_______ l-

f--'" l- f- l- I- fH-',JI,k!'1"t:Ji. ~

c.

c

..



PRO J ECT -'-~J.,!;".:o:l'::el.."., _

PROSPECT: ~"'lI.\W~

~.

I:: HOLE NO:

PAGE:

LOGGED:

DATE'

- - - - - - - -----­Aberfoyle Resources Limited
EXPLORATION DIVISiON

DIAMOND DRILL LOG

- - - - - - -
1",,,,- 'L" (Vu.",

wofE
I A"'"

(

(

m
,.....

LITHOL.OGY •
• ~

~

§ r
ALTERATION VEINING MINERAL.ISATION STRUCTURE " REMARKS •

ROCK NAME OE.SeR IpT ION ·
8 .

• ~•
~

•
,"""," "~I i..... _ ~ ,,"d~ k."1 (I) .L\I. p,(1) Clo j"'~"" J....jo,"'.

-- I- -
-l' I- ,...

s4 I-

e--" f'- l- f'- ~

-- f'- l- f'-
~,. f'- l- f'- ~

f'- l- f'- ~

,..." f'- l- f'- ~ .....
f'- l- f'-

f-" f'- I-
...·<11p.11 .- Pj,''''''''

;....

I-
>--" f'- l- f'- ~

I-
~" I- -

l- f'-,..." f'- I- -
I- -

~'" c-- l- f'- -
I-

-'" I- -
I- luf.O ja,/I. wI. U1.

,..." I- 'b'1'.~.'o·4S'l. .....

~..,

:1- ~
I- ~ '-

..... "
f'- I- ,.l;;;,

l- f'- l- cc '-

J_~"""''''' ...JL "'Dk t:t:: {l,l..I.l\,J, '''1''',d..,.~,
l- f'- I-

,..." f'- l- f'-
00

"'1( ~~~_yck••• t \;l ~ . -, ~

Il('i1
--- " "- I- ....

....." ::~ l'1o.......~ I.e ...:"
f'- III ..';"K. til•.,: ..t,II' QNU~(l) I-- II '0. I~I"'{-'I"JUH b~' "(~) U V"\\t..

C,,'1.,·r '-
'- I- l ""~.\~"'...:... , f-

....... ,. q,..!.J,;I,t '"~~~""" ~ a.. l- i., 1'lt\~IIIl" ~.lll\.\l.-~) ~

U ..1'1oo"'d. jt~, ~h\l· ....
-s..-.r. ~ ;M4...\' .... """"'... c..AI f- l- I- I;-

:-- Tlf l- I- -"1"",,,,,, L) , Co~d'\) I- r I-
~" M.'

, .... ""\0<>.
.w~It.? I-

f'-IM' ""~'" "'loa
;... .....

".. ,..,.QIG"oi "'h-,)

~;~~-
-

_\1l. -r;...ldl<.\ '"j"...:. -w.,WIJcJ. l:fi'''r1 h t..Jn.....}Ji;.JJI~ .. ~..J ~4J. ~'-I-l.)

\~w..."",, ~J ~_ 'i......~IoI ....... Wo.I<.i\.-l\. '".,M.II~1l \l~\.
Co\-cJ"ar~,\}

I- r b<lLtJ.l:"S. k'o".fr!I;A. ;... ;--

,...10 .u·" \_ 0\1.< ....<t.l.'\ ...L. ".Iu.-;./..)I.;< ;...I....,t.I,..lIJJ:J - "".....Yll.l V> '~.4) l- f'- '''~ lb·' "'ouah.U\ ..
~ .I:/ZJ'1I5W.,.,.....h.j.••.

(.g~!"::3 ~H), ',ll) f'-
O-~·,loo 4ol.

I- ·1 S'<G,'
\1r-1'r"tI.\...(wl-Co...'\kl- \" ~-h.(..\L...k: ....hI:. ~

,...

!-J" ~.........~... l,. 5.... ~"'\~< bilo",;~;L f...Y'....h.
f'- l- f'-
f'- I-

.l........ r ~
I\j.!'" f'- ...."'1" I,JJ;~. lo·ile,-. l- . , ~

It,"'\'" i'"...-.u,li/lo .J \JJ~ I"""f t.<...I.0~,..,.,



-
I ntor u.. (v~~

walE
1M'.

--
HOLE NO:

PAGE:

LOGGED:

DATE'

-;1;:"
C'-,r.
t-,

--------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG
-------

PROSPECT:

PROJECT

L-

• :
-

• LITHOLOGY • •
~ 0 • 0

• • AL.TERATION • •
" · ~

VEINING MINERA LJSATION STRUCTURE • • •
• " ROCK NAME DESCRIPTION

~ • REMARKS

• • 0
• ·

0 0 u
: •• ,..=.. ·

;....rl..J,Ie.l !1.Mo. ...J. ,• ....Ic~...I,.. ...... \pJ1J-. ~cA -'
':l-V.o.-~.....-.. f- l- f-

~
f-<1 f- l- f-

~"-\,\.""'" ~l... -OJ'a~ ....1. .......\~~ ... I,..I,.,J, f- f- I-
,-,~ "l")' Co~''1 t.-,,)

l- f-

Cl"" (...kJ \\I.~ <ll:..c.o~o::.l ~ +. flo·c.)
l- f- f-

c-" ,," f- I-

~""'--
-w"\'O~ '!i''''J, --.... I...,...+. :io~ .'Jl.lhjll~."~t'i I- ;;.. tflll " (l'~ f- f-I- l

-'. :buiti~ . (.ol~II,'l -""'o"of,J", 0-.(. c..- t.olo....l c."...".... .• IfJP- l- f-

~
"'..... r \\.I.a. ...... I,oh

'--
,.. wJI· IJH ~ .. ~-,..1.. ...J, ....

~ .. f- l- f-
.~-

i-.. ~..u."'-t~ y-.l...lr.ove.... ~'\lo.<.l.. .... \""'~.,~ "'~g,o....". l~t\.~ )
~'OMMw~· -....~ V\\.. fl.. ~~..l ~-.(..ll".to.. ). ~f-

I- - -
.. ('t;l~ .....:\l. ~I....o..l \0 d".....,.kA ~i~. f- I- -

;.-"" l- E
:-- f""

!-~ - - f- ~-
~ ... - f

IL~; j'U"':re, a,I.. ~.l.......~'.-.\o .. .'Ot·!·/tJ'l (O(t~ll'l.) - IIN'>ftJl ' t;.-'" ,~....~~':_~~ ~ r~~1 -
1.,...'1 ••II I'lI'·J,.C<l

11 .... ,1. '..L~r i.>'o~ u""""-"-'..~\'- ~,""~~h J''''"f' {~ ... c.~w...~,~~~\"'¥
...to,," ,(."'tjtl.l:~,>

rt..llI..hM',IoCA. "~,1

~.. "-J;.IA.... ojIik.1..- "'......... '-. ...Il.. )Ul~'" ,,1Irro:~ td.l.i\>I" <hJ". ~(l\ Co( I-l~, c..lll-l' - ~l"I,~~ .,L\~sL~ (,~ ... ~ 1....:[""\<&10 .... IL. ~l.(l-t)

•
_\>.-1.10. t..lW

~""l....,l.1.Ut. d.....J.l., \«o1.\\w\ <\.6J.t, , "'_. 'IolooM.... W~ •
;-~ (00): l"j'd I- '.'01' Jao"' <,f"k(,l. JJJ.,., f

, ..•. 1,11111......1.1.\\·.. i...~rl.c...h.

;-'R
k.:,l,:I.l-. ~,,.,....~ """"''01:" ...~~\ ...... ..~ t;(I·L) l.t,.<..') ~ (O(I-l) '1,1"'" tr~ ,.. ~ ....Ir.I"" (I.-tl. Jo...,.

""0. f.r- "'"'ff' 11.14 l.M(,.. ~ f
\t."i·\lwJ, \tl~·t\~h.

,.- -
f- I-

,~ ... _\t>..~ ~ \IUC>J. v-. ,
~.. ~:.1l"l,J. 1ft rro, - LI- -

- ~

i- .. - 00 ;...
- '-- f- 00

f-" - ,... f- ~
~

- fS"f'7 kfr.o/o~~ S/"il.1/

f-" - CJ!
~t~,:':\· l."'i--" "\'"4 • .,....., Jl.. II!:\;Lol, 1.-.. I::~~~CDC \,

i-
- l- f- ~V

!-"- - - '-- -
W,\...r C«.'-l,. ) -

!-"" ........~_....ioJ.c.lJ. it.\t<\.tAw" \~ ~...,J.. \.......... e,n.,~ ....... -
l.:.~~~I\..b..\~........Y.. ~tl ~1'""lIlJ Wlio\lll.

(<;1('-\ I ~(Il· Co~?1C"" J z.,.... o:l fii'~""""'/o~ -
",,"fr·1I1;" "'-1-9Io'A t>~J .... r...".Io-I,i. t~W14 }<M.(>' - - "W...~ ... ljl". "l!;~I~. f-,-", - IIJ",YS (G<l Qt-~~i'>l -
r~," .0.(,.... 1.. ....11,,..._ Nc ~""-...I.l<I\I .. lWl1•. I- - - ll..:t.o:t.l-~e.'U'i.·

;.-'" II.I·~ \o.J~""" ..,n'L-c..oe. 'lO,.oI\~ """ ..... \l,..4.r./lMI
,.~ 1\.:&.

I- ..., - t"'. ,.1o!,u'00'" 6.1.' -
,'. 'j., 4/:1' hi 01'"\'

(

(



-
II'\~ t~ ("..\"'.

Dof~
I A",-rJ

I (; ('-'>"

--
~·HOLE NO:
,,,-' PAGE:

LOGGED:

DATE"

---------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG
-------

P ROJECT -"JI\~,<I.~~"'~"'~ _

PROSPECT: ~M\l \1.\\,,,

:
-

LITHOLOGY • •
~

• ~

• AL.TERATION VEINING . MINERALISATION : " •
E r ROCK NAME

STRUCTURE • • REMARKS ~

DESCRIPTION
~

• 8 • ;: ·; ·
~~~t

~ •
'" "- Cot \-~), f'I:]'h)...."'" f- l- f- ~

E-'" f- f- Gl ...'a,(')~ 1:\"'. p..\\ "'l'Jftl .. "-J.
".~r. no·. G.ior'*'l"~"""""•. ~l.Ir""_,~,,,,,,

l- f- f- ;.--
f- f- f- f- .,10 it4~ '51~6:U...

l---"' /11.'" ec.~-k-O'>.I/ot-. l- nc ... t..J,J.-"1~ 7>"!-u>_ ;.--

l'~·o h ... d w,.9,;.\;. ~~,~ (.~ i .. ».I.I...t.
I-

=-"" l- f- ~

,.'t·.. ~ "~~ ~j':-_ ..J.. v .. Iu._,J-.I.., .. ,,,,," I-
~"L "".1 (o~IID.lt......tK~.""''''';~Ie.l~;'''~;~. I- 1""1. ~·~ .. tl.C.4.

l-
f-

'-'" nl'.,,~ 111'+1" Jt-A~..J. ..." ...I",.i,~ ,-'.....
l- f- f-

~... \op~ (~\oa~I",," \I.h.c; .. i~I ..../IC. . - nt) (..o~~·lrll"~;"
-

- --, f- 17V.-';'.U.So·.,I.", -
~'" -< - -

'iI·o·llI.... ~......'t& (I1J.o.!..\\,..4. r"'"'!o.....tl .... :!JL..e.ly;1I: _ - I- - -
;.-"'

~ ..\..-d_l .....".. cIw.~, I..J.-tr~.-,.A.'" /tl''Ir-m - (,ot!-r/J(I-l)
I-

1rI.~ IMJ:..,.· 'r'h c.".

'fl'
ll'lr J-.~' ~'-k~. - -

~ ~, ~. r- ~t 'dJ':'~;J.'-I.(~ f-
;..-'., "1j r-- ,........,l, .-It;.... +-.......··r~K1 ...:..l..... 1t.o.1-..I r-

~"'#l I.O·"'~

';(,J.l'W.. )"J"'-t.. 'It?~'>.:1. \t~"r-i.·J"'-'·(.-~ f-
;.--

V.Ic.Jl~<
f\1V'> - f- f-

;.-'A \.c.k,.. 1i'~'I10\~ _ lo--_ w-.'w.- t.I1.- c........ .k. ';<1- - I~·o Pt.'roIlP.J~ '51o:,t;,'!.
').~-~~~

E-

\11·7
f- f- - f- f- f-

f-'" ;~\4JJ.,.( ~l.oI..~~--
--------- 1&"" (c(l..>~~") jl..~./'(I·~l 111-'1 lIlr.to' c.,.·/"d ."

1•..L\I~
l.I.t.J...\I...k",~~;".,......J."1''7'''''''~

f-
~,-.... "10" ~o U!'. E-

f- - f- f- f-
~.,

~.~; ~e.-....t. v.l... .:.dt,oh•.
f- L... - f-

l~'.'> _\~,_....- ~T"'" ..... ".\u"."'.....,;;. ~J,.. - -
E-

e...... ... -
....~"->...L,-"u-..>J..,.l.;", ... v...J.o. y....,...~h. - - f- e..

:-l'~

l- f- f-- - '--,

~. I ~ -
~

r--..:
~"

",{.~ roo"""" ~.... 't"lll v.,\.....J....k i. ""'" ~,.1...... loJ.D .... (" (l~q' (OIl.>.j{I-1. "I f-
1'1"4·4tJ):""Or'J.<,o.

'''.1'1 f'9"r 1.f.,J/. ..... 70'10 u.
'-

~lqV r.l,*",","l 'tt1.......l.r.~. ~\.io. ......1.:.- loa ~~ 4' ...14l"''''!..H \, 1J.. ... '!II .... (el f \., \ "'J.~U.(I)
......r jf..Mzl'"h,.

~lorclo. ~L..k.I..._\V. (bJ,., ",.:~;, l...... ..-l 0;.. ...... <1061..
f- '''·1' J-... ,u·· . f- ~

l"i'l/,&y..Ao.l.t'I,
L...

i61"".oc.1..",-pJ"'...L,. i.\IIl~.ij';" .. ,l,.I..1"l ,,-too"';" (0('1._,\ )
- ,.,., .- • z,g" •• 00

;.-"" V.l_'~~ 1I'''''r £.0.....,\,. 1...1. """...~ 1a~fM.o
cl.:4l'· ..... VOlu...i,~l .. "Il.l.>.o - f- too:ZO;; IlkrJOGJ'1 OSH(,"l1.l 00 -

'----_. LoI' ....i.l...',/lI.l,,"". f-
;.--m ..... \lIoI~ ~.~ u. .....Ic....,I.. l;.".. ,k... '-"r" ;.. v-l, 1'1_ f- f- (.Q-Io.lrr-,ll,):

otol·\ ""Ij. .....·S9(... ..p..
l....~; ~~I~IO\lo:l """" (4••hbol/,lr..Jt. ;,,\t.1.tk

Co, " - "'''·\.Ot·'' ~T r-Io·~
f- Q'I

-
-

-"" f- - W
f- • lo4o-1. l.U:,(i ...... 61--'.(. ;..-

:....,.. Co~)

f- f- - 1.059 1t.-I~4'j'j sr.o;.G"'7b

f- f-
....

-
~'" f- f- -

-
~

--,
;.-U' f- ~

(

c

I•



-
I MoW: t.:lj ("'L~'./'

[I]of~

I A~tt.l

--
HOLE NO:

PAGE:

LOGGEO:

DATE'

---------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG
-------

PROJECT

. l\. G· t

~

I LITHOLOGY • •
0 • s

• • AL. TERATrON ~

~ r
VEINING MINERA LJSATION STRUCTURE • " REMARKS •

0 ROCK NAME OEseR IPT ION " •
0 u

• ~
.

; U

1o,J.. ........ t.\......\---L ")C!l".~":1 rt.\.tl,,\... ~..~.... ~ ......,.;~ldo.lo"-
~

0

~~\.} I- ~

f-u< f-
~~.

f- <0<..'1 l-
f- f-

f-
I-

~", l- e-
I- ~ ~

_t,~ I- ~
,,(,1 ~."r..+a".

f--
I- ~

;-."' f- I- - z.,t,· ..... '5 ~()"11 SISli.,..,
;-.

~
- c-

....• l- f--
.......~ 41",,_ ","I.e-

e-

;-.- \10."' I.e. 1:.,,1.+ , ..............'-l,~.~~ ..~\."" "Icb,.,.r'-!.';. 1.... " '\LO", .1.1.' kb..<j) _ bt. t,<.)
i..\nal~. ~ t..t.....\t.I.:.. .,.l. -
\L"\ ...c...I. \..oLCa.loU. ;: ~L~I' _htll. f- f- (0(\-\)

;-

I-
;-.... f- f- '- -

f-
;-

I-
;-... l- f-

...' ~...~ \e.".u>IOloot. ~lt...... ~v.',..1. ~ Jib 5tH.! (I-~ I -I-
;-'0<' - '-

_11"
.....1'1' \.'" "!""'ll....\~A~..J,. \lDk-;(I.,.j.lt.

~

l... u."I .... \i'_~ ....1J- c....Lo.-Joo, -..&.". - b~·'
J;.. ,.,( LI

-
;-

;-c< - ;-.

f- :1-
'--'I e- l-

f--
-

-"
l- e- f- .....

- - 00 -- r--
-<. f-- I- 00

- - - ..... '-- i

-~. :t.~t. 'l"I--~kl"''t ,,~. W""",-,b",1.iL~, ~ ~':'~.. Cd'"

- I
.....\> ....... ~ ~ _1....... U_f'.. f- ~~"f'IOIo,(l.' I-- \"t'(~,v·I.",*. I-- ~'11.fII" {",Yo lO'ft(".

~

I-- I-- (0 ~~. i"J"\ I-
""", fJ:....~c.l~~I"1('-"1 l- I--

~
I-- ~

~t"

~ f-

~.,

I-- - ~ f-- '--

L.., ...I'\I'1"IL~ J...;l,'I. twJa.- ~e-.l' \.rOil; ~.I06";".,qi
I- I.,.., - ! .... , ..:~t~·~"'/o .... i

~.." I- <.:l(.I':J, J~I'J(I) . .• 14'; U'., ~ I
~ looll.._ \..l. ~~u"lI. tlt ... I.I.~I. -I."'" -
.......-.......J ....

",,, loti·, I.o~. '4'/~(A - !

f- r.., ....... ( ....,C.c(1I - ~ f-
_Ivr e- - f-- e- -
~t,..~

f- l-
I- f-- L- -- - -

;-.v. L- I- - - -

(

c

I-



-
I ~.'.y (•...
WclC:::::
I All'"

--
HOLE NO:

PAGE:

LOGGED:

DATE·

---------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG
-------

PROJECT

PROSPECT: N~I' ~ol\,1L

..

:
~

0
LITHOLOGY S

• • ALTERATION VEINING

5 r
MINERALISATION STRUCTURE J REMARKS •

ROCK NAME OEseR IPTION
•

0 3
;: •

2.- 0

b~;... l- I---
~'" I--- I--- l- I--- I--- -

I--- I--- l- I--- I---
~ll' I- -

--'''
l-
I- I---

Clo'e,1oo\(\) I--- I- Uf'."l j •• 11-. !o·~CA.
-

~,.

""" t ~~(O"C.IU) p-URM I--- I- - u.o." JII.II .....rl"CA-

il"....~l, ~n., ~_'!""- .... \- I--- I- - -

:--1.".
~'vll . t(,,1..," 'frcl....i<o\o· ('b<-.,v.. \_, ~\-l&., e-o\. -'_. I- 7LI:1 }a.<lNO·Jo ""

~~d.";'l ~ It.r1~ ....."'wwlo·oI.. ;nf~v""" c...~
-1-,.I.~'5'. -

- I---
~~,

.. L,.w.,~'kJ.~ ~ 'U'}''S Co~ .j.,kt.~ 1.6t·H J>tfh,/O"J"J Sls67X'

U1-..~ ~6'T ..........\M-l'o. (,o'lI~ '\o.,.\O..y...".,....1 - '---

Il"..., ..... P~'\'''' ~ -
~'" - - '---

I--- to. _C.L) l- I---
'---'" ,","11·'1.6'·' .......~ 'I"....... ...-u- v.~",Iri.l.. I--- I- -

I--- l- I---
f,-<.. I--- l- I--- ?-

l- I---

~
:-\1\ l- I---

l- I--- l.1'2.1' /.~."r·t.~

-'''I to,c.I.+..t'](I) l- I---

~\'"

:1- I---
I--- 1.7'." .f,..I~' yO'" "II,. rt,,·1 a,""" ~ - l..~ - ~ 1.-n,., ~.Ii' , •. 1.0:....

:-'1."'" ~ 'Z~.y J_~ .. -
l.~:,l..l;I\..'O :...,.1.u,..,~ ...

... ~''''· .. c''- l
~""

....~~o-\o\<. ~ .• _ '.0'" vtu,", ...11. e..,(.,,.l& 3~li.,. !"".IJ.i-I. I---
t".: ((l~I'1J /rlf OIl t.) L~O."L:J".U: h·.,r" ColI· f-
(0 (~, - I--- I--- ~

e-'"
1I"1.~ ~1,.,'oL.,l~ ~.....h" \o-c.~~ ..hoDk. ~. (Ie... I---

I--- I--- "'"ol...~"". I--

\
,,""(.., j-..u..' "'-'-Go.. CXJ '---

- I---

-'" - 00

'"
LII/_Ir~.rr Jo Cot.

0-

- 1"](,\ JOG.
...,.

~

-u'
l.:o'T-f~'W/I..,-".- l ~ f-

""'I) - 1.r6". ~~- ~. sU(iq

-uv - ~~ -- "
:-'!."tll """Ct"

".... - i ~ sr·l.t:,/I. ~

.~ ~M. ~Id "Jlh- .r... _;'"' ~l"l ... \t,n.I11, ~1I'-,y.... ild ~•.

l."Ill ,

~'!."~

(.(1.) - "'tI.
WIoI.IIoI.~,[."j;c. 1"T1"......I. "'.Iu.....I-"" .. ..,;••. )t....k jDJ.....II (g,(n ~

-
~'" - ~

(

I-



-
I t'\At-.tq ( ....~.,

WofG::::
I All<.

I 6

--
HOLE NO:

PAGE:

LOGGED:

DATE'

---------­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG
-------

PROJECT

PROSPECT: tl..<.' ~·T t\~\, 1i<\f1~

- ."
Ii L1THOL.OGY

.-
3

i Ii

E ~

ALTERATION VEINI NG MINERA L.JSATION STRUCTURE
: . z

ROCK NAME OEseRIPT ION
i! ~

REMARI(S ~

° 3
• .
• •

... ....~ ..........~ ~"'1.' ~'1Uo ....... ..-1..-;.\..- i. ....... "'-'"- 1""'" • ~ °

........,
I- (O~ l\ -

I,u I- '''''' "'r~ 'j'" r...., ~(,C ...
~

t'l P"'",l~~, ""'_..... ........ --

;..-'" !-- f-- ~r-iu. ....~r($.1.;... .fe,,~u<\Ilo '--
- f--

-'" - f-- -
101\ \.\_ .l;.. _ ... HoM (~~ f- f-- ~ ~..l-. ~'t\"'U·

->0. 'OH l .... "... "'",
»...4.;. 100o , ......-""- ....., :1.<,~" 1_ ;t "'....~\.r c.u""lo< n· c.:. ~t..\l"'" Pi tl) Jill.

-

-".
I.,. 'W.{CI) c.l (1.)

_;-~l'1""
f-- -.,...... ~ """"'~<J. t..u,. \I",.c.IlJ) 0 I- P'1l\-l) "';,"

_ ci"<o(\-o~J

,...
f-- "

_M - - - ~

- i

-'" .,.. '--
~ 1"'''' !.U..V1-f'_' {A.i,l

~

'--Jo
Jot.'!' J..l'} ... e",r. "II"

l-
f- f-- ~

f1... ...............
'--

- ~ .... -
~I" - '--

".0< ')",_1... 4t'ol.lt<¥tol ...l .... .,I. l. c....\..o..
(~('- ... ) !-- -

_~poJo.("'1 I~"""""'''''''''-,. "'_.... 1''1 ....\.. ".,\u,.....~->:-II. ~...........~ 1',.lr;",'P ...... ~ )I~.' lot.lol~.Ioo·Io.t.i'.
'--

~...... ~ c:.~~. l..t- ~ ~ .... 1... 'l'0') .."l.t~
!-- ",.c..,,(..I~L J -

-," !-- - P-ri"'j.{'l
~""DlI\. ....
-f-ll" ..OI-'''''''''' ~__ \.I\; ~ol,...~l""k ~ I~ - ,'--

'--w g.....L .l... ...\-. \... c.\""~I, - f- ;..-

'--""
I- !--- - ;..-
,- ;.

'--'" ....... ~ol k.o."'~1. ~~"'f~'''. (.o.ok..t'i-r.

f..\",W.. ~ ""lJ4.... ~~ Co.rI(.o,. \'II,~II)
f- - f- ;-

- '--
~'"

;.
f- ~ f- J;:;, ;...
I- C,'O

,..JU f- C/) '--

~.. I- ~
f- -
f- - ~H

~

~I" - ~
I

- -
'--

ttl,I."'" lO'~ CA..

'--u. - f- - 'lft.1~oIl.M·hC,t..

1U •Q
\lloQ,r \~_.do Lu.:...... i\~ 01. ..(.,0 .... l ..... ll.. - { '+-"" "\'"

-
Il\.\'\" .. ..

~" ,..... \o-...Ao.l l~.~~9o.Ll. ;. i"t",... 1.-L,(c.t_l.d.
JJI.'1 f!J.r-/· o. ,{ ,K"'I..Q.

_ ("l\·\.1 -
........ ~'i -, rkL .l\ " ..\"""",\001~" 1~"".I.o.h. '--,. - '--

'1 pr.4. (I·... )
~

(

(

I•



-
I G-

I ('\m 1.'1 ("'l~.

WofE
I ~"',)

--
HOLE NO:

PAGE:

LOGGED:

DATE -

-
- "~

I LITHOLOGY ~
• ~

5 ~

ALTERATION VEINI NG MINERA L-I$ATION STRUCTURE " REMARKS •
ROC I< NAME DESCRIPTION

•
0 ~

.
0 u

u

..E.- o I

1\01. lo.......hi "I1l"'-l.\.u.. sl.eJ.L· ...;~\.. ...-_~ '""'- la l~\.): '1(1)

~w
V.",- ...lvl~:. ,..\t.l,e.d.~.

~ 1'1 ~<'\.'t.l. -
L - ~

L

;-". l-
f-.

f-
I-

;--'" l- f- ;-

l-

e-"'" I- 0-
I- ~

~'" l- f- f",.a WJ~.n·f.{A. ....
v.'-lf~ 'I.e- ~ ~........\l.. Cao~._.\o. ,.,l. ""''''~ f- l- f-

~ ... I- --_.
~,. ~u..)

;-
l- f-

;.-". \m.\ .L.". ,._

kl.1... '\ru.o I", --,. -'...l-I,. 4.:.\:.,~ ~w.,..~. ,l.,'" '\ \O..... ~... tO ..... ~.~. Q.!oCo·et ~...
~

(oU.1 I-
;.-'" \<-~,.. ....w '" ')...~k '1- a.~

."J~'! I- ;.-

c..<...} I- '-
:--lt~ c- ;-

)1"(.'1 .. . "', .fl'" So.~.l ... ~~~ I- -
;.-Iri

~lJ( .......~ ("'4<.6't"'I~
(,,(1\ , P"\ <." I'l rv (...\) -

I-
~,.., '- ') ....", f- Jrl. lcJJ.." tr"l. ClI· ;-

~l'"
f-

(,,<..\.\\ l- f- u. j •. llo CC· .... v.
~ ....... QJl... f-

;-'" ')&I.' ( ....-..Wl,t,lJ;.,!..
l- f-. f-.

\~\.4 p;t}"...~ ,....,I....... e- ~~~ ""\u.... 'b,j... _cJ...,~~
l- f- I(L ~eJI"':J.(,(·4~. ;-

...... , 'l-~'. 1_._ .~...,""I...... , •• .I. ............... ~. l- f-
~ .... ~_ oI'&<ol~I" i- l- f-

;.-'"
, ....\ ....... \(1, __ IG~L So(PC.(IJ l- f-....., HI"'. l- f- f-.

\''I.~

~ ;-

vA ..........~l.;c. j ........ ").u.., ....~ lc.A'-U ...,~ .......-. \0..,\00 , ...
., .,,,

00
~"" "'_ """,.y~",.M (""I..~~.,~...... \. ~....IU.J -r. ~ l- i-

~ ...~ .... r,o.. Io"k.o~. ~;-. .t:,I., .,1I~!I......J.l.o ..lo-llJ.
00 ~

l- i-
""" """;.-'" ~ ...:u.. '-.I c..J,. l- i- ..... ;.-

;.-'"
I- C)1

I- ~1 ;.-
I- -

""" """""M, I- ,-
""" """

;-

~Il'

l- i-
n'·' i,rua;~ i:. ~1. ........~..\,J·l .... l-.Ij , •.t .... 10\. f-

~

\.~ volo.., ..d ...li( ioo\.....1t
},,,.q. ]'"1" f] (t_,) l- f- Tn... }i.II' 1O,,.e.-

~_..nr
UI-L IL..L.. ;. ~\~ \o~.. f- l- f- "" ..,,,,1.- E-
/' .... J 17·'~ l-'t.......7.:.-.:'

(

I - - - -• - - - - - - - - - - - -Aberfoyle Resources Limited
PROJECT ~"I..1..1.

EXPLORATION 01 VISION ,j::.

DIAMOND DRILL LOG
u·

PROSPECT: ~"II. U1d~
C



PRO SPECT: t-l..,,, 11.I\~\l

-
PROJECT

- - - - - - -----­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG

- - - - - - -
•.
Q

-

-

- I

-

-

-

REMARKS

\-.-
-
---J

-
\-.-

STRUCTURE

\-.-
--
r- ~_t""~'/j's.'.J")c,,,f.- 1"-",,, 11-- .... ~ 0:.'1.

_ ]'~-t -_ "'1'frl-~.

l-

I-- )~.~ '"""''i' G\--J,,·,
I--
I- !~,., p..ll..1l"J.oq..

MINERA Ll5ATlON

'--
-
--
----
----

\1'1-1 .L ('·11

l-
I-
I--

I--

-
I-

..I.

VEINING

--
-

I=--;:-c~=:;:-::,----f-
q~( ... C.'_L) J,/_ Q~",.l..o.t" _

-
-
-,-
-
-
~

---'
---

\-.-~-c--------I-l
~ ~H(. (,)

-

--

ALTERATION

DESCRIPTION

L.ITHOLOGY

~ fk!'wlI.. "-y-J 1, ..u..J,.L 'Ye, 4o.s..~,",

tlo.blll ;., ..~ ............d .......~

I\~po,'" ee...lo'- ~"'\l).J..~ (.,Ioo .. I_J..... )~ I-
1_...k.L lLo..ll , ,w.. I.-~I ...lo'&., oIiodk It. ' 1r~~ ~

~ 1,\. 1'''LcJe -..I. ~r",..~. ,":1 ~_ " ~
"'-'- 'l--1or,W; ...w. c.lw. ,. \.1...

I--
~,..... I ~~ ......-1.. 1'01. :.. ~ _.I. ,I...)~ d...,J.,. I-
""" \0,(. .,. l-

I-­
I--
\-.­
\-.-

ROCK NAME

~ .".,.~~ 'jo-\ lotU' ~oIu",~\"'~l<. "I..l ... _. 10 ................
, l .. t....,. _ .....101. ",ooLoo(. u,,,,.\_Wl.-'~'

..,I, vll............kI. 40_1, y.\" -rw. ~t%.'-) lu,;".......kJ. .0..1... ""\r.l:LooJ3-0l;"... -.. ,... \',...., \-.-
!.o_ "'"" i1.~~ ") r 4'" ...~{"!),_ ....~.. h
,10- ..........\llr· ~
:J.A.t.J.I.J. y..,.".....t .....-:I. 7U~ ....,. e D/I. L-

-
\-.-

Wl1 'ie,... ..ol.-.. t_l6-:. ~"",., 1."...iL y..r- ,~ ...
1'1"",,\''-' """_I....

l <11I".1. c.\lr.< .Lt........ .h, ,I..-L ,~ 10.< c1Ml..~
."'".... ,..1".\"". \.<o1,-~i, \\. "Y"'. " .....,Ilj-l
~.y....... c........-·

41011"·'.- <r_ 01•• _.,r..,~ o~.;d

I ....l _"!

.
~•

;-.'

,-"

-"
( ;-'"

-'"
-I~

-'"

-""
-'"
_..
-,..

<- '-..
--
-""
-~,

~~l.

-"'
- ..
-""
-'"
_~I"

~



PRO JECT --,-"~,,~l=""':::L _

PROSPECT: ~o\l\\.~.\.

I ~-Uj (Vl.l'''.

00fE
I Cl.l'lul

- - - - - - - -----­Aberfoyle Resources Limited
EXPLORATION DIVISION

DIAMOND DRILL LOG

- - - -
~.

::.J:
c

-
HOLE NO:

PAGE:

LOGGED:

DATE'

-
I 71"

-

(

-
LITHOLOGY • •• s

• AL TERATlON '1EINlNG M,NERA.LI$ATION STR\JtTURE - •
:; ROCK NAM~

• REMARKS ·• DESCRIPTION ~ ·• ~ ·
~."'~L

.... ,lor.""" ~ ~\(,,(Il ~";l '--
~ .... I-- ~

I-- I--
;.- ...... f- '-- f- ;-

f- l- f- f-
;.-'" f- l- f- ;.-

f- l- f- f- f- ~b' S' l,krJlo~1 5/rG-n ..

;.-~ f- l- f- f- f- Il.t.....~= 51.. 11'
;-

l- f- f- f-
r"· f- I- ;.-

I- ,,}a .., jd~u.

~Il)~ f- f- I-
'fli.( A'~'

f- f- '-
f- I-

;.-.... I- ~

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

;.-'" I-- '--
r- -

-"" I- -
'-- l-

e..
- t

-0'

f-
....

:""'ljq¥

.1-
f- I- ;.-

f-~'
l-

f- l- f-

;.-'"
f-
f- ;-

f- .r;;.
:-- ..ro - f-

l- f- 00
~

.....". l- I-- f- 00 0-
l- I- I-- .... 0-

,... .... ....-

~'j'-"'= "'01,\1" ... "oL·L.... , , ...~ -.l 11"~ ~'l'1 ...lv-.:....~..
_ p\ "".("

~1
,....

o..IIlI.. "":r- '"....\t<~ ~~-. r- l- I- 0-,...... !'..C- l- §-.. - I- -
;'-oii - I- -
;-

ltf'l·r ~'(,ao'Io"''''11a..,~.w. ~ )..... 1..,;\1. ....~ :-

-

;.-""
- Y("'J'l!;.# .,.. ~.. c..... I-

~ ~101'''''r< ~"\lIl""~. U••• c.l...k _.I. l,W,
P1 ~-.l~-j ~-d,~- ~i~\-)----~ ......,. JJ~ ~ ffJoJ. ClI. -

IL...... l \4. f- f- j ~"'_N\..~.\l-o. L!.... ~

""
~

f- I- ~lft~. Sl';~1P
~I./w.. si>t:froIOJ, 'i,f671' .,



-
~.'i ('rlll'1_ L !

~ofG:J

~"..

--
HOLE NO:

PAGE:

LOGGED:

DATE·

---------­Aberfoyle Resources Limited
EXPlORATI01'i D1VISIO!"O

DIAMOND DRILL LOG

-------
PROSPECT: _J~~~~~~~~ _

PROJECT

~

I LITHOLOGY •
3 3. 0'L.TERATION VEINING MINERAL.JSATION STRUCTURE " REMARKS •

L ~ ROCK NAME DESCRIPTION
• L

0 8 ~ .
~

0

"" ... """".... t~d I'II.L_ ~ \ ...... 1..~1\;...M-.1o.\~ l~
~..I..."1u". ~"\ "~~I~""""" ...""'..,J ...\ .... ,"-J1. f-

f- .... ....... "!I..... ....-."'...L ~:_-. . ~ l- f- ;-

f-'" I..... \~ "c l- I- f- 1.£c~. t'-1a'~ ~4.

<\oN. \1..'·')'1 'l->lL G'lr<.D <'\-1.) t':l roJ. 1~1u'-1~(1-1..\
~

I- ~ ~

;-'" 'oW., ,_cu. l- t toW- .. W,Jj;~'o·Jo( .... ;-) - '.."..~~ ,,'" .,.t<-U..~ • I- (0(1.) I- ~

~"'I> ~ l- I- WlI., l':IPL4'IJ ~ ~ .....
DI"'t. ~ ........ ~I-..., ....""..._ w ...1oo."'1. _ ..kl. <'>0. ,

;-'" tl_ Jw""'~ i*w..l-. a~~ ..... ,;"" l/.h' """'.1 ~~t.~"'1"" .. ~••\\ I- _ 1f1 •.,jhll>q-'4Q4. .....
. ~.1~1I'1Oc>'

f- - ~....... l- I- I- ~ e--
I-

- II ,;." ~;"t~ ro·'I·/l
~~'I.' - 1''1"'1'''"'- ~~ \_\lr~~\.c.;~~~

--' - _._-_ .... ----------- a'IC._"","1 "".1 .LO'..... W!4. ~ e--
th(.(""~) ....""" ,....,DtJ ••l·ul f-

.'Il'5.r.1~ (to "9.

-'"
, ..... :t-.... ~ I1D"O"¥~\ 10 W(1o.'-l,) t'y.:I.\ ........... ....'""'~.ojI"o.. ....... ~rtI ..

f- ~(~ ~'i'..'("... \ r
c- o.

.....,. - l- e--
l- I- - ~......~ l- I- - ~

l- I- - ~
~ ... I- ;-

l- I- I- or,.Vlfi C£l~ or;.....\.J-'oo.- r~~:tl.OO~
..... ,. l- I- I- (jot. Cw'l"\" ..... "''I. ;-

l- f-
,'. So ~

;-,. 1_. "'"
f- I- ;-Il:8f-S(on- Q..,...6li"" W.J.-.I...,)I'S"

~~ l- I- l- I- (l),1 (0&>\ ...\0.,.'-0-6
;-

f- I-
:, )0.

;- l- I- I- .....
l- I-

f- ~ l- I- I- .....
~ l- f-

~ l- f- """-
;-

f- 0')
~ f- iX! ;-

l- I- "".;... l- I- 0) .....
l- f- I-

;- l- I-
,....- ~

f-
;- I- ~

-

(

(

•

ri'i*



Attachment MAC 24

488461
--I""
1
~I

~I

:1
1
:1
··l

I
1
1
1
1
I
:1
1
I
1
1
1
1

•

•
'!tli.1

Sample No:

515670

515671

515672

515673

515674

515675

515676

515677

515678

515679

Depth

70.45m

158.7m

171. Om

186.0m

200.25m

123.45m

205.8m

217.45m

263.45m

286.95m

pescription

Dacitic lava/intrusive

Dacitic lava/intrusive

. Laminated siltstone and
shale

Fine lapilli volcaniclastic

Coarse polymict lapilli
volcaniclastic

Fine micaceous sandstone

Ash volcaniclastic

Ash volcaniclastic

Dacitic lava/intrusive

Fine grained volcaniclastic?
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Attachment:

Sample No:

Sf'::11~ 51567a­

.5/~(~6 ~

Si~("!>"7 ~1a-

DOH MAC 24

Depth

397.9

426.5

462.5

488462

Description

Shale

Ash volcaniclastic

Fine lapilli
volcaniclastic



5 MOUNTFORD AVENUE,
BRIDGEWATER, SA 5155
Telephone (08) 339 5560

M.Aus. I.M.M.

24th August, 1989.

488463

28/7/89 and 9/8/89.

A. W. McNeill.

Petrology.

515670-515679 incl. and
515676A-515678A incl.

Letters dated 27/6/89 and
4/8/89.

DAVID COWAN.

REPORT DCA 89/7/4.

YOUR REFERENCE:

SAMPLE NO'S:

DATES RECEIVED:

WORK REQUESTED:

SUBMITTED BY:

PETROLOGICAL & GEOLOGICAL SERVICES

Mr. A. W. McNeill,
Geologist,
Aberfoyle Resources Limited,
Exploration Division,
P.O. Box 952,
BURNIE/ TAS. 7320

COPY TO:
Mr. H. Skey,
Exploration Manager,
Aberfoyle Resources Ltd.,
Exploration Division,
123 Camberwell Road,
HAWTHORN EAST/ VIC. 3123
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REPORT DCA 89/7/4.

A total of thirteen samples of drill core from DOH/
MAC-24 was received in two submissions (of ten, and subseq­
uently three samples) for routine, petrological examination.
All thirteen samples are incorporated into this report at the
request of A.W. McNeill.

As the second group of three samples duplicated
previously received sample numbers these samples were arbitrarily
assigned the suffix-A to avoid confusion. As requested two
representative thin sections were prepared from each sample.
Sections are not strictly identical being prepared from separate
offcuts, and the attached tabulated descriptions, summarising
microscopic data, are, in a few cases, composites of the two
sections examined.

SUMMARY.

As drilled and sampled the MAC-14 sequence comprises an
altered felsic intermediate acid igneous "unit" (samples 515670,
515671) overlying a sequence of similarly altered sediments.

The "upper" unit exhibits leuco-andesitic/trend dacitic
relict compositional characteristics and semi-chilled textural
features. This unit is "amygdaloidal". Altered cavity fillings
in sample 515670 were primarily quartzofeldspathic with textural
features consistent with late magmatic/deuteric infilling of
miarolytic vuggs. On this basis, and generally homogeneous
textures this unit is interpreted as a minor intrusive.

The underlying sediments comprise a sequence of mainly
altered tuffaceous, or distal-ashy, pelitic to psammopelitic rocks
with intercalated coarser grained clastic sediments. Compos­
itional detail is partly obscured by alteration and mild shearing
effects but pelitic rocks typically exhibit relict "vitroclastic"
microtextures. Coarser grained units are generally polymict but
variably acid volcanic-derived (similarly the pelites) and include
a distinctly conglomeratic unit (sample 515674) in addition to
mass flow or turbiditic-textured units.

Sediments in general exhibit "intrabasinally" reworked
carbonaceous-pelitic material and coarser grained units may
include basement-derived clasts of low grade regional metased­
iment. The latter clastic assemblage is then similar to that of
polymict units representing "breaks" in the dominantly volcanic
QHV. However, these rocks appear devod of basic-intermediate
volcanic debris and, more specifically, clastic (or detrital)
chromite.

On these bases this sequence is considered as relatively
"basal" and probably trending towards or flanked by a "rhyolitic"
volcanic sequence.

mu microns
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488465

The sequence, as a whole, is rather uniformly altered
with a sericite/Fe-carbonate assemblage locally accompanied by
chlorite and/or quartz and disseminations of pyrite.

Fe-carbonate is replacive in part, presumably after a
Ca-carbonate (?dolomite) as clasts and diagenetic concentrations
within the sediments.

A few rocks exhibit late, partly fracture-controlled,
development of kaolin as a partial replacement of sericite.

DAVID COWAN. M.AUS.I.M.M.

mu microns



mu microns

Amygdaloidal Felsite.

Strongly porphyritic, amygdaloidal, with evenly
disseminated phenocrysts and amygdales in a
felsitic ("snowflake-textured") groundmass.

48846G

(Section No. DCA 0093).515670.

Amygdales are strictly altered quartzofelds­
pathic and on this basis reasonably inter­
preted as strictly miarolytic vuggs and this
rock as a semi-chilled minor intrusive.
Apparent primary composition was leuco-ande­
sitic/dacitic with detail obscured by pervasive
sericite-quartz-carbonate alteration. This rock
is essentially unstressed.

Conspicicuous very fine, minor coarser leuco­
xenised opaques, traces of extremely fine acic­
ular apatite. Rare spherulitic-textured carb­
onate-stained sericite aggregates. Rare very
fine pyrite.

Frequent variably Fe-carbonate-stained sericite
pseudomorphs (mean 500mu) after phenocrystal
feldspar, minor similarly altered but
leucoxenised opaque-stained phenocrystal
ferromags. Disseminated amygdales (to 2mm) of
quartz, sericite and cloudy microcrystalline
sideritic carbonate. Altered groundmass of
sericite and variably sericite-stained anhedral
quartz (mean 100mu) with included sericitised
feldspar microlites.

COMMENTS:

COMPOSITION:

SAMPLE NO.:

ACCESSORIES:

CLASSIFICATION:

FABRIC:
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mu : microns

Amygdaloidal "Leuco-Andesite".

Similar to 515670. Reltively porphyritic,
weakly amygdaloidal and finer grained with a
felsitic/incipiently snowflake-textured ground­
mass.

488467

(Section No. DCA 0094).515671.

Disseminated sericite (-carbonate) pseudomorphed
feldspar phenocrysts (mean 350mu, to 1mm).
Subordinate leucoxene-stained quartz-carbonate­
sericite pseudomorphs (mean 250 to 500mu) after
lathic phenocrystal ?amphibole. Sporadic/minor
quartz-carbonate micro-amygdales (mean 250mu).
Altered groundmass of sericite and sericite­
stained microcrystalline quartz (30mu) with
pervasive clots of cloudy carbonate and minor
sericite-quartz pseudomorphed feldspar micro­
laths (20mu).

Close compositional affinities with 515670 and
similarly altered but relatively pyritic. In
comparison this rock is finer grained and
relatively lava-like but may represent a
relatively chilled minor intrusive. Exhibits
relatively abundant altered phenocrystal amphi­
bole consistent with leuco-andesitic rather than
strictly dacitic primary composition.

Semi-conspicuous more or less evenly dissemi­
nated leucoxenised opaques, rare very fine
apatite. Thinly disseminated fine to ultra­
fine pyrite partly concentrated in the altered
ferromag. phenocrysts. Minor late discontinuous
kaolin veinlets.

COMPOSITION:

CLASSIFICATION:

COMMENTS:

SAMPLE NO.:

ACCESSORIES:

FABRIC:
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mu microns

carbonaceous "Dolomitic" Pelite.

Rare recrystallised simple radiolaria and
?sponge spicules. Semi-conspicuous very fine
clastic leucoxenic semi-opaques, rare zircons
and apatite. Minor traces of ultrafine
"syngenetic" pyrite.

488468

(Section No. DCA 0095).515672 •

Semi-sericitic and abundant fine silt sized
relict detrital muscovite with subordinatfe to
minor silt-sized splintery to subangular
detrital quartz. Semi-pervasive carbonaceous
matter. More or less pervasive fine grained and
coarser semi-lustre-mottled patches of Fe-car­
bonate, concentrated in sporadic (quartzose,
micaceous) silty, semi-massive interbands (meso­
scopically pale grey).

A finely banded micaceous, quartzose silty shale
with silty "dolomitic" interbeds. Strongly
carbonaceous, very weakly pyritic and
incipiently microfossiliferous. The carbonate
is a ferroan ("sideritic") variety and is inter­
preted as replacive, presumably after dolomite.
No tangible volcanically-derived or tuffaceous
features.

Intricately banded on a micro- to submillimetric
scale with laminated micaceous silty shale
units, sporadic relatively carbonaceous shaly
and silty "dolomitic" partings/interbeds. Some
relatively quartzose silty shale units are
weakly graded, as are similarly the silty
"dolomite" units. Very incipient concordant
slaty cleavage with minor microscale high angle
discordant carbonaceous microfractures.

ACCESSORIES:

COMMENTS:

SAMPLE NO.:

COMPOSITION:

FABRIC:

CLASSIFICATION:
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mu microns

Polymict Breccia.

(Section No. DCA 0096).515673.

Exhibit slump- or "mass flow debris" sedimentary
breccia characteristics. Strongly polymict with
a variety of intrabasinal sedimentary and
basement-derived metasedimentary components and
a partly reworked tuffaceous (fragmented-shardy
in part) clastic matrix. Finer detail obscured
by marked clay-carbonate alteration but no
definite primary pyroclastic components.

Carbonaceous pelite and low grade regional meta­
pelitic clasts, minor metaquartzite clasts.
Clastic leucoxene, minor zircons. Minor
quartz-carbonate veinlets. Thinly disseminated
pyrite.

Randomly sorted, weakly bedded gritty fine to
coarse sandy clastic; silt-supported and clay­
cemented.

Clastic framework (50%) of sericitised/variably
sideritic carbonate-impregnated, poorly deter­
minate lithic clasts, splintery angular to sub­
angular/minor rounded quartz grains and minor
composites; frequent clastic muscovite flakes
and aggregates of sideritic carbonate/altered
dolomite(?) rock. Matrix of silt to fine sand
sized muscovite flakes, sericitised shard
fragments, minor quartz and carbonate grains.
Microcrystalline sericite-stained kaolinitic
cement.

CLASSIFICATION:

COMMENTS:

COMPOSITION:

ACCESSORIES:

FABRIC:

SAMPLE NO.:
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mu microns

Essentially lithoclastic grit/coarse sand­
matrixed/sericite-cemented conglomeratic.
Subangular to subround poorly sorted pebbly
framework dominated by acid lava clasts.

Altered lithoclast-hosted leucoxenised opaques.
Thinly/semi-pervasively disseminated fine to
ultrafine pyrite. Minor chlorite-selvedged
quartz-carbonate veinlets. Rare coarse detrital
muscovite.

488470

(Section No. DCA 0097).515674.

A dominantly acid volcanomict but strictly
polymict sedimentary breccia, distinctly
conglomeratic in comparison with 515673,
relatively sericite-quartz altered, carbonate­
deficient and relatively pyritic. Additionally
apart from very minor coarse detrital muscovite
flakes this rock is devoid of metasedimentary
components.

Polymict Breccia.

Framework (75-80%) of quartz-sericite altered
and variably carbonate-impregnated felsitic­
devitrified acid (dacitic-rhyolitic) lava
clasts, subordinate clasts of chert/impure
(sericitic, sideritised-dolomitic(?) chert;
minor quartz grains and carbonaceous pelite
clasts. Cement of semi-sericitic white mica
with a little sericite stained quartz and
sporadic clots of sideritic carbonate.

CLASSIFICATION:

FABRIC:

COMPOSITION:

ACCESSORIES:

COMMENTS:

SAMPLE NO.:
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mu microns

Altered Dolomitic Tuffaceous(?) Siltstone.

Semi-conspicuous fine silt sized clastic leuc­
oxenic semi-opaques, rare zircons. Minor traces
of pyrite.

488471

(Section No. DCA 0098).515675.

Planar- tolenticularly banded on a sub- to
millimetric scale with minor incipient grading,
scour and fill, and flaser microtextures.
Essentially unsheared. Vaguely pseudomorphous
sericite aggregates apparently replacive after
splintery to subangular felsic (?feldspathic)
debris. Rare late calcite veinlets.

Primarily a semi-labile siltstone with clastic
quartz and muscovite subordinate to feldspathic
and/or ashy debris now obscured by sericitic
alteration. Sideritic carbonate interpreted as
secondary after dolomite. This rock is
tentatively considered as primarily a composite
of distal ashy, detrital, and reworked "intra­
basinal" carbonaceous pelitic components.

Aggregates of semi- to sericitic white mica with
subordinate/variable proportions of silt sized
splintery to subangular quartz and disseminated
to conspicuous silt sized relict detrital
muscovite flakes. Semi-pervasive spongy clots
(mean 100mu) of cloudy sideritic carbonate,
concentrated in relatively quartzose-micaceous
silty bands (to 5mm wide). Semi-pervasive
carbonaceous matter, partly as clastic silt­
sized aggregates.

COMMENTS:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

SAMPLE NO.:

FABRIC:
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mu microns

Conspicuous fine silt sized clastic leucoxenic
semi-opaques, minor zircons, rare apatite. Rare
spongy clots of pyrite in Fe-carbonate veinlets.
Rare recrystallised radiolaria(?).

Essentially similar to 515675; similarly but
relatively flaser-microtextured and relatively
massive/poorly banded. Mildly displacive carb­
onate veinlets, variably crenulated to mildly
segmented by late carbonaceous microfractures.

Close affinities with 515675 and similarly
interpreted as sericite-carbonate altered
tuffaceous on microtextural grounds. Vague
relict distal vitroclastic ashy type micro­
structures largely obscured by sericitisation
and mild heterogeneous shearing/deformational
effects.

488472

(Section No. DCA 0099).515676.

Altered Tuffaceous!?) Siltstone.

Aggregates of semi- to sericitic white mica with
thinly/pervasively disseminated silt-sized
relict detrital muscovite flakes, carbonaceous
pelite clasts and splintery to subangular quartz
grains. More or less pervasively disseminated
spongy clots (mean 200mu) of cloudy Fe-carb­
onate. Irregular networks of variably contin­
uous carbonate veinlets. Semi-pervasive late
displacive carbonaceous microfractures.

CLASSIFICATION:

ACCESSORIES:

COMMENTS:

COMPOSITION:

FABRIC:

SAMPLE NO.:
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mu microns

Altered Tuffaceous Pelite.

Massive to weakly banded and incipiently medium
angle discordantly sheared. Exhibits essent­
ially pervasive vague but diagnostic sericitic
"ghosts" of fine silt sized vitroclastic debris.

488473

(Section No. DCA 0100).515677 •

Affinities with 515675 and 515676. In
comparison this rock is finer grained and
exhibits relatively marked distal vitroclastic
ashy characteristics. Essentially an impure
pelitic ash with clastic/non-tuffaceous mica
flakes and carbonaceous pelitic intraclasts.
Pervasive sericitic alteration, with relatively
minor associated Fe-carbonate, enhanced by
incipient shearing effects.

Fine silt sized clastic leucoxenic semi-opaques,
rare zircons. Rare discontinuous microscale
carbonate veinlets with minor traces of
ultrafine grained galena(?).

Aggregates of semi- to sericitic white mica
weakly stained with ultrafine leucoxenic mater­
ial partly concentrated into lensoid clots (mean
200mu diameter). Thinly disseminated silt sized
clastic muscovite flakes, relatively minor
quartz grains and carbonaceous pelite clasts.
Sporadic spongy impregnations of sideritic
carbonate (to 750mu diameter).

ACCESSORIES:

COMMENTS:

FABRIC:

COMPOSITION:

SAMPLE NO.:

CLASSIFICATION:
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mu microns

Altered Tuffaceous Pelite.

Clastic leucoxenic semi-opaques, rare zircons
and sericitised biotite flakes. Late displacive
veinlets of ankeritic carbonate with dissemi­
nated blebs of chalcopyrite. Rare disseminated
very fine pyrite.

488474

(Section No. DCA 0101).515678.

Essentially massive (unbanded) silty clastic
with sporadic carbonate (-chlorite-sericite)
altered/poorly determinate sand sized
lithoclasts. The sericitic matrix exhibits
vague relict vitroclastic microtextures. Very
incipiently sheared.

A sericite-carbonate (-chlorite) altered, vitro­
clastic ashy, slightly sandy-lithoclastic silt­
stone with close affinities to 515675, 515676
and 515677. "Sideritised" lithoclasts were
probably initially limey (?dolomitic) in part at
least, with minor selectively sericitised "vol­
canic" types. Carbonaceous matter virtually
entirely clastic in silt-sized aggregates as in
the associated (altered) ashy pelites.

Aggregates of semi- to sericitic white mica with
pervasively disseminated silt sized splintery to
subangular quartz grains, subordinate carbon­
aceous pelite clasts and muscovite flakes.
Semi-pervasive spongy clots/impregnations of
sideritic carbonate with sporadic associated
irregular discontinuous veinlets and minor inter­
grown chlorite.

CLASSIFICATION:

COMMENTS:

COMPOSITION:

ACCESSORIES:

FABRIC:

SAMPLE NO.:
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mu microns

Altered Dolomitic Tuffaceous Psammopelite.

Poorly sorted weakly bedded silty to medium
sandy clastic with a very vaguely relict vitro­
clastic-microtextured argillised matrix. Very
incipiently sheared.

488175

(Section No. DCA 0102).515679.

Conspicuous fine clastic leucoxenic semi­
opaques, minor zircons, traces of apatite.
Minor discontinuous ankeritic carbonate vein­
lets. Minor late relatively continuous vein­
lets of microcrystalline kaolin and quartz.

This rock exhibits certain turbiditic charact­
eristics partly obscured by argillic alteration
with kaolin apparently developing as a late
partial replacement of sericite. Similarities
with 515675 etc. but distinctly quartzose, mic­
aceous and (altered) dolomitic-lithoclastic in
comparison. In contrast to the broadly compos­
itionally similar 515673 there are no definite
basement (i.e. metasediment) -derived compon­
ents. The vaguely tuffaceous matrix is supp­
lemented by minor sericitisect volcanic litho­
clasts and embayed/fragmented volcanic quartz
grains.

Framework (50%) of splintery to subangular silt
to fine/minor medium sand-sized quartz grains
and ankeritic carbonate lithoclasts with sub­
ordinate fine muscovite flakes and thinly diss­
eminated clasts of carbonaceous shale. Micro­
crystalline sericite-stained kaolinitic matrix/
cement with minor crypto- to microcrystalline
quartz.

ACCESSORIES:

COMMENTS:

SAMPLE NO.:

FABRIC:

COMPOSITION:

CLASSIFICATION:
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SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

FABRIC:

ACCESSORIES:

COMMENTS:

488476

(Section No. DCA 0120).

"Cherty Argillite".

Aggreegates of semi- to sericitic white mica
and crypto- to microcrystalline sericite­
stained quartz with conspicuous fine silt sized
clastic white mica flakes. Pervasive microscopic
films and lensoid clots of carbonaceouse matter.
Thinly disseminated rhombs (mean 25mu) of Fe­
and minor relics of dolomitic carbonate.

Silty clastic and flaser-textured on a microscale
with an incipient concordant slaty cleavage and
sporadic late high angle discordant carbonaceous
microfractures.

Thinly disseminated silt to fine sand sized
clastic quartz grains. Conspicuous fine silt
sized clastic leucoxenic semi-opaques. Minor
traces of ultrafine pyrite.

Similarities with 515676 etc. and possibly
similarly strictly a distal ashy silty pelite.
Finer detail obscured by relatively fine grain­
sizing and the poorly optically determinate
sericitic quartz which may be primary, or
alternatively, replacive.

mu microns



mu microns

Altered Ashy Pelite.

488477

(Section No. DCA 0121).

Weakly planar to lenticularly laminated with
interspersed lenses of relatively massive
carbonate. Incipiently concordantly sheared.
More or less pervasively silty clastic/vaguely
relict vitroclastic.

Aggregates of semi- to sericitic white mica with
thinly/pervasively disseminated silt-sized
clastic quartz grains and muscovite flakes.
More or less pervasively disseminated clots
(mean 250mu) of sideritic carbonate, locally
concentrated into lensoid semi-massive aggr­
egates with minor associated discontinuous
(Fe-) carbonate veinlets. Subordinate/var­
iable proportions of cryptocrystalline quartz
intergrown with sericite.

Disseminated silt-sized clasts of carbonaceous
matter/carbonaceous pelite. Fine silt sized
clastic leucoxenic semi-opaques, extremely rare
zircons. Rare very fine to ultrafine pyrite

Close affinities with the overlying distal ashy
dolomitic, carbonaceous, pelitic sediments and
similarly altered with a replacive Fe-carbonate
/sericiteassemblage. Relatively distinctly
altered ashy-vitroclastic in comparison with
515676A although much finer detail is obscured
by alteration and mild but penetrative shearing
effects.

5(5l36
5 1 567'11r.

c

CLASSIFICATION:

COMPOSITION:

SAMPLE NO.:

FABRIC:

COMMENTS:

ACCESSORIES:
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mu microns

Altered Reworked Rhyolitic "Xenotuff".

Minor clasts of chert/impure chert and low grade
regional metapelite. Clastic muscovite flakes,
conspicuous clastic leucoxenic semi-opaques,
rare zircons, extremely rare apatite.

488478

(Section No. DCA 0122).

poorly sorted silty fine to medium sandy clastic
with "furbiditic" bedding structures. Strongly
lithoclastic with sericite-carbonate altered/
poorly determinate felsic lava and eutaxite-like
clasts. Incipiently sheared.

A thoroughly altered turbidite-like sandy
clastic facies dominated by altered rhyolitic
debris which may be a composite of primary
tuffaceous and reworked components. Xenolithic
in carbonaceous pelitic, low grade regional
metapelitic, chert clasts, and mica flakes.
Affinities with for example 515679 but
relatively tuffaceous; similarly altered.

Aggregates of sericite and crypto- to micro­
crystalline quartz with semi-pervasive clots and
rhombs of sideritic carbonate. Minor clots of
chlorite. Pervasively disseminated splintery to
subangular/minor subround silt to fine-medium
sand sized quartz grains. Minor sericite­
stained clastic feldspar (oligoclase-albite)
grains. Disseminated carbonaceous shale clasts.

5 15/37

-~.

COMMENTS:

COMPOSITION:

CLASSIFICATION:

ACCESSORIES:

FABRIC:

SAMPLE NO.:
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ABSTRACT

A UTEM survey was conducted at I-Zone on the Mackintosh

exploration licence during December 1988. 3.5 line/km of

50 m spaced single Hz component data was collected. This

data revealed a conductive feature exists from 4500E to

4800E, on all lines from 5800N to 6600N. Due to powerline

interference the data collected did not allow diagnostic

features of the conductive zone to be determined. An

additional 800 m x 1 km loop was recommended to further

define the anomaly by collecting 25 m spaced UTEM data.

This data collected in January 1989 revealed this feature to

be a lithological conductor of no further interest.
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3.

INTRODUCTION

The Mackintosh EL has had a significant proportion of the

prospective Que-Hellyer volcanics covered with UTEM prior to

1988. I-Zone, situated 1 km south west of the Que River

Mine, was one section of the prospective volcanics, that had

not been covered with UTEM. This region consisted of a 1.2

km x 0.8 km area situated in close proximity to a HEC

powerline corridor and extending 300 m into Hellyer Gorge.

In order to complete the UTEM coverage south of Que River, a

small one loop program was conducted at I-Zone in December

1988. A conductive feature located by this survey was

further investigated, by another one loop survey conducted

in January 1989.

Access to the I-Zone area is gained via a formed dirt track

running off the Murchison Highway near Mt Charter, that runs

north east along the HEC powerlines towards Que River. All

grid lines covered by this survey transect this track.

The topography of the area varies from undulating rain

forest to steep heavily wooded slopes that extend into the

Southwell River.

ABERFOYLE UTEM PROGRAM

3.1 Loop One (December 1988>

The I-Zone program to complete the UTEM coverage south

of Que River, was designed to collect 6.0 line/km of

UTEM data, along five lines from S800N to 6600N. 1.2

line/km of data was to be collected from each line,

with 300 m of data collected inside loop 1 and 900 m

outside the loop. In loop data was aimed at detecting

flat lying targets, while the out of loop data aimed at

detecting moderately to steeply dipping targets.

Substantial modification of the initial program was

required after a far greater degree of powerline noise
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than anticipated was detected. It was not possible to

collect data for 200 m either side of the powerline

corridoor. Consequently, no in loop data was collected

and the region from 4100E-3800E, 5800N-6600N remains

untested by UTEM.

Only 3.5 line/km of the planned 6 line/km, of 50 m

spaced single Hz component data was collected. This

data was collected using a single UTEM receiver, in

four production days at an average daily rate of 0.875

line kilometres. The per kilometre cost of the data

was $1842.

The slow production rates and consequent high per

kilometre cost of the data, was entirely due to the

interfering effects of the HEC transmission lines. In

an effort to decrease the powerline interference, long

and repeated stacks for each stations reading were

required. Routinely three readings were taken per

station with these readings combined to produce the

final Hz value. Even with the long reading times

employed (either 8K or 16K stacks>, the data quality

was poor, severely hampering interpretation.

3.2 Loop Two (January 1989>

Loop two was designed to investigate a conductive

feature identified from loop one. Due to the poor

quality of the loop one data it could not be decided if

the conductive feature represented a conductor at depth

or was a surficial feature. By placing loop two to the

east of this zone, away from the powerlines, it was

hoped that better quality data, revealing the nature of

this conductive zone, would be obtained. From loop two

3.8 line/km of predominantly 25m spaced single Hz

component data was obtained.
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INTERPRETATION OF THE I-ZONE UTEM

4.1 Loop One

Due to the poor quality of the Loop 1 UTEM data,

interpretation concentrated on identifying features

that showed coherent line to line characteristics. If

a coherency could be observed then some confidence

could be placed in interpreting real EM effects.

The interpretation of the I-Zone UTEM data is shown in

plate Mac 221. A conductive zone is evident on all

lines from S800N to 6600N occurring between 4S00E and

4800E. On lines S800N, 6000N and 6200N an early time

response due to a weakly conductive lithological unit

or differential weathering trough, overprints the

conductive feature. The UTEM anomaly is best developed

on line 6000N where the conductive response persists in

time until UTEM channel 3. Qualitatively, this

indicates the anomaly is due to a "good" conductor.

Because of the poor quality of the data, few diagnostic

features of the postulated conductive zone could be

determined from the loop 1 data.

The powerline interference caused the secondary Hz

field to not decay monotonically in time. In many

instances later time channels exhibit larger amplitudes

than earlier channels. Because of this erratic

behaviour the decay constant of the anomaly could not

be determined. Consequently whether the anomaly is

current channelling or inductive in nature, could not

be determined.

4.2 Loop Two

The EM data collected from loop two is of

significantly higher quality relative to the loop I

data. Because of the closer spacing of data points the

true shape of the conductive response extends to UTEM

channel 6, but not until channels 3 and 4 as suspected

from loop one data. No other conductive late time

responses were identified from loop two.
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The shape and fast decay of the anomalous response,

identifies it to be due to a shallow lithological

conductor not a significant sulphide accumulation at

depth. No further UTEM is necessary to delineate this.

CONCLUSIONS AND RECOMMENDATIONS

Loop One of the I-Zone UTEM survey, despite having data

strongly polluted by powerline noise, located a conductive

feature, occurring between 4500E-4800E on lines 5800N-6600N.

A second loop of UTEM data revealed this conductive zone to

be a shallow lithological conductor. This conductor does

not represent a target with significant potential and should

not be investigated further.

The I-Zone area of the Mackintosh EL has now been covered

with UTEM and no significant conductors were detected. The

only possibility for conductors existing at depth at I-Zone

is along the HEC powerline corridoor. Electrical

geophysical methods can not be used to explore in this

region.
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SUMMARY:
This is a former andesitic to basaltic lava breccia that

was invaded by quartz-barite-pyrite vein lets, and strongly
sericitized, before being highly weathered during surface
oxidation.

HAND SPECIMEN:
This is a highly weathered and altered pale brown and cream lava

breccia, with fragments to at least Scm of vesicular feldspar-phyric
lava that appear to have been somewhat stretched, or else the rock
shows a strong primary alignment of lithic clasts and a slightly foliated
matrix.

THIN SECTION DESCRIPTION:
This rock in thin section is seen to be very strongly altered and

weathered. Former porphyritic lava fragments constitute at least 50
modal% of the rock, and are almost totally altered to sericite and clay,
that has in turn been replaced by messy brown isotropic secondary
limonite. The most abundant lithic fragments are of highly porphyritic
andesitic or basaltic lavas dominated by pseudomorphed and often
smeared out phenocrysts of plagioclase and one or more former mafic
phases. Outlines of former phenocrysts are obvious however, and most
have shapes varying from elongate lath-like prisms to more blocky
crystals, all indicative of a plagioclase precursor. Many such former
plagioclase crystalS, generally less than 1mm across, are replaced by
relatively coarsely-crystalline 'sericite' that is speckled at extinction,
and may well be muscovite. Subordinate former mafic phenocrysts have
crystal shapes suggesting both olivine and clinopyroxene (augite)
precursors, and are also totally replaced by sericite, although in these
cases the sericite is generally extremely fine-grained. The groundmass
of these andesitic or basaltic lava fragments has been thoroughly
replaced by very fine-grained sericite and quartz, much of which has
been replaced by red-brown secondary Fe-oxide-hydroxide phases. The
texture of the groundmass in these fragments suggests that it was
probably originally glassy.

SAMPLE NUMBER: 515311
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The matrix of this lava breccia was probably composed of a more
comminuted mixture of the same material constituting the fragment
population (ie. an andesltic-basaltic ash). It also is extensively
sericitized, and contains tiny blebs and stringers of secondary quartz;
the sericite has been partially or totally ferruginized.

A malor feature of this rack is the presence of vein-like fracture
fillings containing abundant barite, secondary quartz, possibly K spar and
also pyrite. The veins are generally less than 1mm thick, and mainly
show a rim of exceptionally fine-grained Fe-stained sericite that
passes inward into a thin vein of barite. Where best developed. these
veins dilate out, and show large almost euhedral barite crystals
surrounded by highly deformed ribbon quartz. I suggest that the ribbon
quartz formed originally as pressure shadows around the larger barite
grains; subsequent rotation of the big barite grains and deformation of
the matrix of the rock has ied to the present situation in which the
ribbon quartz almost totally armours some barite crystals. In some
places. a zone of polycrystalline pyrite, with crystals gnerally much
smaller than 1mm, occurs intergrown with barite near the boundary with
the enclosing ribbon quartz. The pyrite has been pseudomorphed by a
secondary Fe oxide phase (goethite?). Deformation of some of the larger
veins in the rock has led to boudinage. and the deceptive appearance that
some barite-pyrite-ribbon quartz vein fragments are pseudomorphed
volcanic lithic fragments.

I suggest that this sample was originally an andesitic to basaltic
lava breccia that was brittle-fractured and invaded by quartz-barite­
pyrite veiniets in an event that produced extensive sericitization of the
rock. Later deformation subsequently fractured vein lets, generated
pressure fringes and was responsible for small scale dislocation and
bOUdinage. Surface (?) oxidation and weathering led to extensive
clay-alteration and ferruginization of clay, producing the crap that it is
today.
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----f---- ,-

~r-4-+---U-N-I-l-'~_;f-----t-----;----- t--__F_',_"'_'1t-_"F'"F'"I<'+__f,,"F,,'f-,,1t-----'-I-----''-+-----'-'-'--I
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I
I
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SAMPLE PREFIX

51 ~~26l 240

Ti

AI\JALAtJS
A Dillision 01 M,lcnonald Hamil10n & Co Ply, lid,

ANALYTICAL DATA

._.-- --~·---~I---+_---t_--+--___1

.- -- -- _._~~~-------j--------j----+

.-..- ...~~----- .----+----_+---+_----1----1

--------~---------+__---_+_-.--_f_---_1

~-.--------.--~-----t------+----+---+----1

------1------.. -1-----+---1---- ----t-----+------t-------1

f .-.---~---~----- -·---+----+----1------j_----j----+-----I---·__1
0-_

=.--_.

~-!----~--~---~--- -----+----+----+----+----+----+-----1----1

f
10

11
f---+-----_f_----+-----+-----+-----I--------+----+--~--- .----+----1

r--..------- -----------+__----1

-.----I---_f_---_f_----f------- --.--1----1----+----1

. ----- ~------t___--__1-----t

--- ---- -------- ------I

15
.--t----------- _.... -..-
116
----t___----- f----j-----t--------r------·

~\__ ------+-----I----+----I--------I----+---+-------+------I-----j

f---+------- -----.. ---~.--.

119

20

---+----+-----t------t~----· -----.

·--I---+-·---+-----j----+---------f----- -.----f----+----j1
22

23

~
25

r
I
I

D[-,'T Fel JON rc-
~jO.,

UNITS 1"1"1"1 F'FM

t-1E1HDD 401. 401.
Results in ppm unless otherwise speCified
T " element present but concentration 100 low to measure
X = olement concenTraTion is below detection limil
~ = elemanl not determined

AUTHORISED
OFFICER .
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METHOD

PROJECT

PREPARATION

TelexAA92560

RE5ULTS REQUIRED

IIfFU,TO
ANAL VSl5
SECTION

ANALYSIS

ORDER No.

DATE RECEIVED

Cu,Pb~ln,Ag/IOl,As/l14

TOTAt No, OF SAMPLES

NONE
OlHER

seE
REMARKS

SIEVE
PUl.

VERISE

ANALABS

5PliT

. PRE·TREATMENT

co

A dIvisIonal MacDonald Homihon & Co Ply ltd,

....... >57 Murroy Rood, Welshpool, WA 6106
, '.... ,"".'. . FAl: 004 :'1 B890 ----- _

ANALYTICAL REPORT No. I> Ui !ul ( .• -1
THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCO"M"P-A-N-Y-I-N--:G-'--A-N'-A'-L'-YT=-''-CA-'--L-D-A-T-A-

DATE No.
REPORTED OF COPIES

ii t::q,:> j-- of D'/ 1 r:" () i'_~, ;-.~_ U t.\f-' ~ : \.::~ '::: t.: >~ r:; n U <. \,' :i, ~:::i C;!"i

F' .. Ci" ',::' ,:::,:< ,) ~-:<c·

\

No. OF PAGES
OF RESULTS'

1-

1 5152~2i26q

5152671269

.".: .... '.::..,:.{(.- ::: ..... : :" .. .' <.. '

IPhO~~ (09) 458 7999

1

REfEli
BELOW,

--- 5;02621269

1
1
1

1

(~;')(_~i-' +Ll'/ t l"

r,o .. (j" .i-JC'/
; f.! " 1.1:l \,' .

REMARKS

1
RESULts

TO

,

ANALYSIS,-- METHOD

atomic absorbtion AAS
x-ray fluorescence XRF
spectrophotometry SPEC
colorimetry COL
chromatography CHR
titration TIN
other chemicals means CHEM
miscellaneoul- MiSe
fluorescence ,' •.." FLUOR
inductively coupled p'~m~/ ICP

CA
SS
Mo
AA
VO
IG
PP
GF

powder (XRF)
fU$ion (XRF)

cold acid
specific sulphide
other mixed acids
alkaline attack
volatilization

AT
A2
A3
A4
AS
A6
At
AS

AUTHORISED OFFICER --------flfl------------

ANALYSIS - PREPARATION5TATE OFSAMPLE5

I



I ANALABS r' <.;
.~ -'

I
A Division or Macdonald Hamillol'l & Co. pty. Ltd.

ANALYTICAL DATA
PAGEREPORT DATE CLIENT ORDER No

.. ,'. '/:,. I ,-,-\

1
i -', ,.,-

,

Al.\ Ba '. PIS

REPORT NUMBERSAMPLE PREFIX

-1_.- -,-------..---'-1---..--:,'-"-'-"-'_"_U-,:,r-i_;_,_"!,_-j .-----l__.- -,--_L.-__OrF ~

-jr "'d,~A~:LE ClI; " F'b.! U lr'EF::U ;\'J '","j.,

-1 _+-'_":_";_"_"'_"_-+-_,,_'b_''''-+-__''+--__'+--_''--+-'--''-""-1't----"-"'-''-+'----+-'---+----1
~:~i J ',;,:...;r,~: () l). "f H'":, 1 ~:::; ,,! (' \,. ::, {, ,} :"; ::.,: ('\ ii. ,,':

,',', ,, ,, .' 'i' ~,' ; >: i
"LU

~--+-~.;:\_1_!,-.:;:-.::-/.~-;'~'-:,;_---1 i._>_')I_:+~__"-+'__:_':_;_:j_;_).:_.I+- ' -4' '_:'_i.-:'.'

5

.' ;'"
,

I. ~","1 r:,'~:' ."", ':i ;J f :<',;':._' ;'!(i('" (J ":. ~

1Ii--_-+:-,-1-~.-,:;-?\-f:'-7--+---./-,-'-' +----;~-,(-i f--'-';'-';)'-:J-(:\-,1--(::-;(.-,~-.-,+---)-,:--+:--,,-..,.-.-..,-,+---:-:::-/:,-,-,f----+----j

1l---+------+---------.f---+-----+---------+------+-------+---+--+------1
10

rl:-t------·t-----+---+---t---+---i----+---+---+---1

~--+---------+-------t-----+------+-----+---t--+---------+----+------I
15

rI ~'-''t--~--j-~-+--------t-~-+--------+~-f------t--+------1~--j

-I-----t---+---+----t----+----------t--+---------f-----+----+----J
20

=--t--1 ------11--+-~_t__---+--------+---t----t------+----+
-t-+r-',-;.:-:-'-C,I-::-'r-j-C-Ji-,I+------+----f----:-,f---..-,-+_---,,-,:-;+---,,-,-+-----+----f-----j

;(_+__I_I:_J_':I_IJ_II-',:-,:-t--~li-::-fl'_,i+---i-t-:-f:I-'-~t-__!-_,~'_r:_'+ __'1_,_,_;.",.+-__'_\'_1_::+_--/

1

,-,,-,:-,1-__'_,_:(_'_,11----+-/l----t

I
I

A.suUs In ppm unless otherwise ipecified'
T =,element plesent; but concentration too tow 10 measure
X = element concentration is below detet:lJ6n limit
- = element not determined

AUTHORISED
OFFICER IJ/i

ff '

I
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4 88550).r-.Q ~/l ~ ANALABS

~< It. DtwIIIon OIl M.lcdOnIld Hamilton & Co. Pty. Ltd.. '.
iJ ANALYTICAL DATA

" ,- SAMPLE PREFIX ',.",,~ REPORT NUMBER REPORT DATE CLIENT OROER No. '. PAGE
~

I .\ <;>/O~:j/f1'i1 I23.3. OB. O\~164 7~5~:::~2 .\ OF 1

~E SAMPLE Pb AQ, No, ,
, ~

1 515262 "\-:V--C' 8'1,,::,.' I ...J ..:
-2 515263 2700 ,;7

>-
3 515264 2050 40

- 4 515265 4275 ·7·;~......
'i(

I-
5 515266 3500 3B

1--

6 515267 42~j(J ~~,~:;

-7 51526B :',67~) 78
!- -

U 515269 ••... l:;' '.~r.;;' 6/~l...:: •.•1/ ,J

9
>-

10 7
--

11

2
-

13

-14
I-

15
'1--

16

-17,
,

I-\...-
18

9

20

11

~2 ,
-

23 DETECTION '·'IE:." ".L...J ,~ •

-14 UNITS PPi'l PPM
-

25 METHOD 104 104 11

:U Aelultlln ppm un.... 0IherwtM epedfled
.., '. .~

~~.
.

T • "'ment pI'tIMnt; but concentratton too low to InNIUre
X • etement concentr.t60n II betow ctetectton 11m"

'" ,~"
AUTHORISED

J_. "'ment not determined ~. OFFICER

'"-

-
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PROJECT

Telex AA92560

ORDER No.

ANALABS
A divi~)o" of MacDonald Homihon & Co Ply. LId

~2 Murroy Road, Welshpool, W.A. 6106
yr ..••. FAX, 004 31 8890 ---- _

ANALYTICAL REPORT No. I;:.:,,,:;,, (If)" 06 J '"
THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA

I
I Phone (09) 458 7?99

Aber'"foyle ReS{lIJrl:es
P. U ~ [lCi;-~ '~l~'j::?

Burn:i.l:::-~

Td~·mB.n 1 2i.

1

MEl HOD

RESULTS REQUIRED

JlHER10
ANALYSIS PREPARATION
SECTION

ANALYSIS

DATE RECEIVED

.to

TOTAL No. OF SAMPLES

OTHER
SIEVE SEE NONE

REMARKS

Di··/i~;:lc·n

PUt·
VERIS£CRUSH. , SP'UT

1

No.
OF COPIES

PRE·TREATMENT

DATE
REPORTED

2/.:..·/0::·j/U9

\
No. OF PAGES ,:'

OF RESULTS

\

I
I

J15301l310

5153011310

51530j/310

co Pep: 00 ,013,0 6

co

co Pep: DO ,013,0 6

Cu,Pb,lo,Ag/IOl,AsI114

Ba.Cr, If l Ti / 40t ,Au ,AuChk/30

Pb,Agil04

I

AUTHORISED

'AAS
XRF
SPEC
COL
CHR

'TTN
CHEM
MISe

ANALYSIS~ METHOD

REMARKS

atomic obsorblion
x-ray fluorescence
spectrophotometry
colorimetry
chromatography
titration
other chemicals means
miscsllaneous
fluorescence
Inductively coupled plasma

CA
SS
Me
AA
VO
IG
PP
GF

cold acid
specific :sulphide
o1her mixed acids
alkaline ottock
volatiliza1ion
ignition
pressed powder (XRF)
glass fusion (XRF)

Al
A2
A3
A4
AS
A6
A7
A8

ANALYSIS - PREPARATION

Aber"·fi)yle Reso~"Jrce~; E>:p. IJivisi(3fl
F' .. LJ" DD:': L}~:"/~:~:

Bur" ]""1 i C~

•



I ANALABS
A Olvi9ion or MBcdonllld HamiltOrJ '" Co Ply Ltd

ANALYTICAL DATA
SAMPLE PREF"IX

AsPill.

" '." ""0'" .' ... " "

"/ (,

{~q

14:,:"·

----1---- -----f---+---t----+----1

il.J")

[E ----~-~
It-+------+---- ------~ ---.. --+----f----f----+----+-----f----j-----j

,-...-.~------ ----+-----+----+----.I-----!----+-----j

~~5-f-----f--~-+-·------

[1--+-,,-,)_.~'-'.~.'-':(_'I-I-__

f--J-_-+_'~i_J_.~_-~'',_:::_O_:',~_:_-II '~_:"I_--.J+._---=:;~:...:';:...''::...J ';,,' ~,c!I .- ---- ----.-- ..
~',~ j ~~i::'::U--~ il~:;:_i I "(.', () ',(113 "l " 6 160

~·-t------+----+_----1----~-----+_-----~---·---------'-'-./--'---'----f--=-t
I. ~~i t :',j :.~, (141.-

5

-+------+-----+---+------- --_._-_ .
51.5:~(~l5 1(;(~) 227S(1 ;~2(:li) ::~;:~

[1-- -'.."',-1.-"""-'.'-"....-,,'..'-.,--1----...,.-!"-.'"t-----f-------J----'-----+---------------
__ ',_ _ - 1.'J2~ 2J,~~ 7(J

.---- .--....---- ------- .-----I------I------+-----+-----j

1
7 !:::; -1 c':;<i'l/ (~<.! 1 ..'_",()() ,'/(-, : '~' ,I c i /i':,'j il- 01. "':':; (~nu

H._ ,:, t ',' ,) H l-.-/·-t:)·+----~- --'-~,-"~~-:,-f--,-:.,,-:~-()->:-)-1---+---".. '-'+-'-,:i-,-"::-;/-,:-~:;-+--.-,:t-~:.,-_-(-l-+---~-.:,:....:;-',..-I,

f--+-----t--~-t-----f---------.-.-- -----+----1---+---+----1

~
,;1:',"·'>'1 .','y', .. JU'.' J.i'

--+------f-----~---------- ---- ·----f----+----!-----j-----j

10

Ll-- -------.Ii- ---------- ., - --~ ·----I-~--+_---- -----+-----I~---f_--_I

~f-+---_+----I-------+~
o

-------!-----+----j------+----- -------1

t

'.

,AUTHORISED
OFFICER

,
, "

1 \'1 f';" ,,", '" '"-';"1 i,: c': '!',

----1---+---_1---- ----.---

C.lf~:-:,i :!","1!ll l"IF,'"1 \

C' "'" ,. ",c ,
,--! ,:: ,,_.

".. ..
F' F'r'1 f"I"'I'1 F I" ii 1':"1"1 r'f'fi

:I i'} :I 1() I I () 'f .1 , I J ,,J

111'.1 t 1--,

1"1[' I H[it)

Results in ppm unless otherwise specified
T ,'" elemenl presen!: but concentration 100 low to measure
X = elernenl concenlralion is below detection limit
- = element not delermined

h\CI'fE: :

I
I

•



I ANALABS
A DI~islon of Macdonald t1flmiliOn & Co, ['(y. Ud,

ANALYTICAL DATAI
II

SAMPLE PREFIX AEPORT NUMBER

------ r- ~~-
, "

CLIENT ORDER No

-'<c."""
..! I

PAGE

OF

r-',-,

TUBE SAMPLE

~I_O'_+-:_,:__;J-'_~-':;-~::-~'-~-I--+-Ic.~~_r_-c-,+--"Z",_--(~-i~:-,,:;+-----t----+----+----t-----+----+----l
1---+-----+------- -------- ,----+--- ---+-----1----+-----+----1

~1-3--+<-,;-I-'>-:':-:(-';-'_-+ L.:..'.:..'+-_.:..1,--,.:..>_'\-- j- / _

5j,5~(:l3 !,::~l:)

[l_'_t-:.,_l_::'_:",_>_:,_,,__t- ,_"+ ,;_U+ + + ----- ----------"-----=--------~---1C_-------- --+-----1

5rl-
-------+----\-----+----1

-,

~ -t_"_l_,~_'_·,_(_'_7__+----..-:_:'__'+-__'_"_:'_'(_'-l-------- _

8_

[(
-+"".,-"1-,'.-"",--,_",-,,_,-,,-,,--t----t----+----t----t----+----If--------- -----+------4

",' ... ,) <"~:~:j(')

-+-----+--t-----j--t--t----- ---j---t--t---j
,-­
'-'

------- ---~ ------1----+----+----1----\-----+---+----1

-I: ~-,1 ~'; ::', 1. u

--- ------------ ,- ------t-----t----+----+------+----t------

-I~
13

----- ..------- -----11-----+----+----1

~1-4__lf_----f_--+---If_--+--__l-------_+---~----+--_11-----4

11-:-+--------- ------- ------+----+----+----j----+----+----- -----I

rl~/H------+-----
,8

rl-I--------t----t----+----+----+- ----f----+----t----j----I
20

J

hI' 1 r l. t','r' "t' 1:',,'1" f ric: te,' y

4'.11illfllUD

NC!TI" "It
~1-32-+-----<:,_.-+\-'.1_'-_1,-_;;_'_·:'_l_F__.,,+j-:J_"-C-h=-,~-t+"-·-·· _ijl_:'_'_-'_F:_ 1-"'--'_j"I-cI_,.it'_t·_:·'_'_'-;-_''_'\_::"_f':71_+'-:::,_f_'_"-';:\:..J:..'t'_l'""_f_:(_;,:,_,'_'-/-----1-----1

I)f:-T[:CT __l_\._'lI_\I+~~--::,)-t_--'-~'J:..(:..}+_----t_-_-+~---+- _

~_4_+- 1._11_"_J_1_''-'_'t-__I_"I_"_!'I_+--I-'f-'1-1+---- t--- --+------'1/----+----\----+-----4
25

I

AelJults in ppm unless otherwige 9peclfled
T '"" element present; but concentration too low 10 measure
X '"" element concentration is below deteclionlimit
- '"" element not determined

AUTHORISED
OFFICER

/lj
I

I
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METHOD

PROJECT

RESULTS REQUIRED

Telex AA92560

_EFER TO
ANALYSIS PREPA.RA,TION
SECTION

ORDER No.

"', J~
f.1"

DATE RE:CEIVED

ANALYSIS

TOTAL No. OF SAMPLES

I'~.,/ .....'e! .. ~,

OTHER
SIEVE SeE NONE

REMARKS

PUle

"'U'SE
SPlIT

1

No.
OF COPIES

ANALABS

PRE·TREATMENT

A dlyislon of MacDonald Hamilton & Co. Ply. ltd.

.••..• ..52¥urray Road, Welshpool, W.A. 6106
....... :. r .. ',' . FAX: 004 31 BB90 _

ANALYTICAL"'REPORT No.1·>,···· .. (lEi. Ub~'Ol
THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA

Aber-'fclvle F~esollr·(:e5 F,~p~ DIVisil3f1
F'" [}. f.!!);.: 7~.:.:.i:;;~

Bur-"nit::'

DATE
REPORTED

---'---~~-'-T-

I
115'!' "Ir~,rl'l "1""'I'aJ ,},}t.J oJ,JJ.J 1. 1'.1 ..1';' .. ,.1 .J

RC

Cu ,Pb, In ,Ag/IO I,As! 114

I
RC Pep: DO ,OOq,O ,,013, 1& Pb,Agil04

I
I

.

REMARKS

RESULTS Aberf(:ly]e ResollrcEs
F". U u [(0;'( '7~.J2

But-nit?

Di'll ':::' i Cll"l

RESULTS

TO

AAS
XRF
SPEC
COL
CHR
TIN
CHEM
MiSe
FLUOR
ICP

ANALYSIS~METHOD

atomic absorbtion
x·ray fluorescence
spectrophotometry

, colorimetry
chromatography
titration
other chemicals meons
miscellaneous
fluorescence
inductively coupled pi

CA
SS
Ma
AA
VO
IG
PP
GF

Al cold acid
A2 specific sulphide
A3 other mixed acids
A4 alkaline attock
AS; ~: ...olotllizotion
A6 ignition
A7 pressed powder (XRF)
AS gloss fusion (XRF)

ANALYSIS -PREPARATION

'perchloric add
hydrochlorkl:icid
hitricacid .
aqua regia
nitric-perchloric
HF mixture

AUTHORISED OFFICER~-~-f'-"'1~~"---~-

WC
SC
CU
Ro
SQ
PU
WA
TI
SS

"

I
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ANAlAiiS
A Division 01 Macdonald Hamillon eo Co, Ply Ltd

ANALYTICAL DATA

-
SAMPLE PREFIX REPORT NUMBER

-----~~--r~,..,," "':" UU" Ub:,' '.'.i

REPORT DATE

. " '.' ',._, ... '.1'.' I.f:CI/ ._.

CLIENT ORDER No PAGE

I OF
1

.:~ 1 lJ

.i' ')Cl

,!,...'

.. 'c.
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I---~----.j~~~~~-+-------"-':.:.- --~----".':.J------ ------
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.. '.. ' ,

Eli ()

1 '-?~.50

1'1

.

.
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5:15327 2115 7'75(:) t()~.1
" -"._.---"---
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:: ~ U~':.:;O

.-'" ,....

;::.0, <.J

J ~,:~. (I
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I':

j

IIAUTHORISED
OFFICER

'.I

14
.T ..,L' ...~ t··

...:' "~' i , ..J

Results in ppm unless otherwise specified
T = element present: but concentration loa low to measure
X '" elemenl concentralion j~ below detection limit
- = element nol determined-

-
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I ANALABS
A Division 01 M8cdone!d Hamilton & Co. PI'y lid

ANALYTICAL DATA

,- -------------- ------/-----!------+----I

, '--------------- -----+----+-------1

--- -----+----+-----!-------I----+----/-----!------1

I
SAMPLE PREFIX -.__---.:.R~E::_P.:O~R~T~N.:U.::M~B~E::_R ,___-R~E::P.::O::R::T.::D::A.::T.:E_T_--=C~L.::'E::N_T~O::R.::D.::E::R_N~O__T P_A_G.::E::-_----,

[I-~---------.-----r--1-I.:::,,~<.::,,;.-" .::,,';.::'.::':.::'i.'::!.'__'.::':.;i,.::''''.::(~' '.::1--1-='i.::i.::'-'.::.""""-':''::''::/-1-1--',---',;.::,';:"'j.::",'----__--.-_L.-I"'L:_OrF_-----e~__4
TUBE SAMPLE

1.::1°::'_I-_--=N.::O::'__--1--'(.:::;L~}___1_-f!..."'"'b'----__+---"-F.c'1,--"---l-'::'-'c"n'-'--_---1_,>c'4"'-CLI__I_'--I'c.iJ'---_-f------'A2:L"" 1

>----- -----",- ---- ,-

1-2-.J--------1------ ---~-- ,---------- --------- ------+------I----I--------l

3
~--_II__------I___'----I----------- ------- - ----- "--- ---, -- - -------1------+----+-----1

lL4_+- /- +- --- I-

-.:
1------1---------- ---------I-------JI-----I-----I-----I__---- ---------

I 8

]_9_+- -1 -1 1___------ ----+------'------"--1'----1----1----+------1

1I1--:--l----'-...j------------ -----,

'" ---------------1------1----1------1----+----1-----1-----1

,--------- ,,------+---+-----1----+----+---+-----1-------1

LI-----~-----_I__--_l----_+---I__------------ ------!-------+------I
11,3F-I------

15
1~6-1------~-----I----I-----+-----+--------- --------- -----~----+-----j

1-=---, ---, ------ ',-- -- - ,----------L-------I----I-- -,--1-----1--------- ----------

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

1

-,
,'.

U~Ul

1 -

1~4---'--------+-----1-----I----1----~------ ---------- ------+---+-----1

~11--9-+------l-----l-----I----­
20

~I£~-+-----+---I -------I-----~---+_--__+_----f_--------I------1----

~,--1--+-----1---1----+-------+---f--------+--~-_+__-
I-:--+-:[.::-'::i--.::I.::I..:.',.::I.::I_I.::I.::II.::I",::'!j ----".::'-I- -'-'''::'~--.:.",-":c.::'+-------'''-l---.::'.::'".'':c::...'1-______'-'.:: ,-,,, U",H

UN I TL~ e( 'r"1 F'FTi r~T'I"1 F'j- 'j'l i'·' ~'t-,-! FT.'n 'F'I'";

~~4_+---I":.:If:.::.::T.::!:.:I[:.:il'--'-I-------":.:! '.::).::lLJ-__.::l.::'--:.:'1:.:,+-_----'1"".::).::4+__':.1,:.:"'.::i~l-_~_ I '-,-'.::_,~_~J'--'"J~,':ILJ---,'-"','-",'-" '.:."+_~4'-"-,,-1 ",,"',+__,---,1_','--1

25 1

I
I

Ae!lults in ppm unless otherwise specified
T = element present: bur concentration too loW' 10 measure
X ± element concenlralion is beluw detection limit
- = element not d~f~rmin~d

AUTHORISED fl..#
OFFICER __-+,-U:-:. _
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PREPARATION

PROJECT,

RESULTS REQUIRED"

"e'
REFER TO

ANALYSIS
SECTION

ANALYSIS

ORDER No,

DATE RECEIVED

C",rrTii4JJl

TOTAL No, OF SAMPLES

bTH~1I

SEe NONE
REMARKS

1~::.-,:U

No..
OF COPIES

A division of Mar::Donald Hamilton & Co Ply. LId.

ANALABS

VfRISE

CD Pr p: ;) 1

CU

eel

Co

CO Pr'p: 01 :

DATE
REPORTED

,/52 Murray R!i?4Ki'(V!Jslilffilal , W.A. 6106 Telex AA925~

'ANALYTICAL REPORT No. 1--;-'"~-.'-;;-;'i,'-:._,"7"'><."""\"",';-:.. ,..,-,--

,THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA

[. ." ~'.' 1 \-.,«' <..\ ~

\':, ~ i / n 1-.1,! ~;

U, \I' r'll \:.~

~5622,(lit42

:5622,27/32

1

1
1
1

JI~HR

BELOW

-t

",I:

atomic absorbtlon ,<,:t:, 'C:AAS" /<0~:L
, x-ray fluorescence >',XRF,,'; «'::

spectrophotometry <. SPEC::, ~1
, colorimetry" ,:" ,:::: <" "cof 'j ";"\:

chromatography,' ;''1-''' :~x;":'tHR ::j
titration, "" ,',', :inN ':;:.'.
other chemicals meana,;-,-" ' CHEM ','" ~

miscellaneous : ~_i;,;:~(;7J,<; MiSe> ";." "ex
fluorescence ",,~:/jc FLUOR ,::~
;nd~ctively c ICP

REMARKS

cord acid
specific sulphide
other mixed acids
alkaline attock
volatilization
ignition
pressed powder (XRF)
glass fusion (XRF)

Al
A:l
A3
A4
AS
A6
A7
AS

.\ , ;"t t, t':: i ,;

ANALYSIS ~ PREPARATION

._",', :

",": .
.)' • j -~~

:!:,' perchl~ri~ 'acId
':' 'i,hydrochloric acid
. ;;:::,nltric aci~'\i>X
<.,_,aqua regia'
'~,,;. ;,ltric-perchlorii::
.'<'> HF mixture ;>..

HF:under pressure
:fusiorl .- , -

, ,',- ';,,-,<.
'i""> \;:

''',

r:: .'; i.. ; ,i (-.< ir ' ;,;-, ~.

i::'" U l'.((,;;

VU;---i'i:i :'::,
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r 5til
ANALABS

A. Division 01 IncheaptlInlf*:lion II\d THling 5ervlen Au,trall. Pty.lld.

488562

ANALYTICAL DATA
•

•
SAMPLE PREFIX REPORT NUMBER REPOATDATE CLIENT ORDER No PAGE

I 23.3.08.06928 03/()lf/90 I 861'l I 1 OF 4

TUBE SAMPLE CU F'b F'b Zn Ag Ag Au AuChk BaNo. No.

1 562201 15 .,..,~ - 130 2.5 .. O. 131 .. >2500~~ ...
1-2 562202 70 230 .- 95 3.0 .- 0.440 - >2500

3 56''''07 80 205 - 130 2 .. 0 .. 0.044 0.044 >2500~£. ....'

f-
5622044 80 215 .. 140 ~.5 ... U.015 - >2500

1-
5 l562205 40 145 .. 95 1 .0 .. o. t r')'') ... >2500 I

• L.L.

6 b62:206 90 170 ... 30~j (i" 5 .- 0 .. (I6~) - 760

- 7 ~62207 "71:' 1.45 - 40(> i..J. ~ ... U.02L .. 580 ,, ...
""\....-

~t-,,~2208 7208 40 1~~O - ;;~)O <0 .. ~i - 0.01 1 ..

9 ::J~.)220~i 45: ·,.t:; .. 11 ~:j 0 .. ~:j ... <u.OOB ... 11~jO....:.~

\

I- 10 .5b2210 ~')O 140 .... -/0 .l .. (I ,.". <U.(l(lE! ... 12UO

11 /5'''''''11 60 4~'::~j ... :,:;'O(J <0. ::; '" ·:O.OOB ..•. 11 ~50o.t:..-:: .

1-12 562212 7;:1 ·...,,·7c::~ .- 9~3 <ll.~i ... .~ o. ('.lOB ... 1350 I...:., ,3

•
13 'j6221'.,:-; 40 2()(J ... f;5 <(). ~.~; .. '.O.OOB ... 840

~
~6221414 r.:-C:' ..., .~... .:.. - 1HO <0.5 .- O .. O.l3 - 540;:).J ~ ....) ..J

15 b62215 40 15 - 7~ (~o ~ 5 ... ':0. u08 ~0.008 1750•J

16 1562216 105 1000 - 635 ~j .. I) '" 0.011 ... 280 ,.
[\.......' ~62217 60 490 ... 21:L5 1.0 ... : O. ':)08 ... 1400 H
I 18 1562218 160 ... 580 65 ... 19 -:0.000 - 430

L
~62219

,
19 70 154 ... ~~n5 -:"~ 0 .. ~ ... (J ~ O::.r7 - 600

I 20 ~62:220 .145 .- r1':5 ~) 230 .- 17 0 .. L::iH .- >2500

21 562221 20 .- 1100 (,u .. 14 u .. 2::C;) - >2500

[ 22 ic:L ...,r,r) ..., 230 16~".iO 1500 13 O .. ~;G(lt
.

>2500...h.:s .... J... <l-.L. - ... ...

I 23 ~6r., ..:>.-r,. 30 ... 1.~r15 (/0 .. 19 0 .. ::,,:'::;t I ... >2~:iOO"'-.4 ........' •

L 24 .S,~,2224 40 1050 .- 1(10 ~3 .. I') ... 0 .. ~~94 ... >2~jOO

I 25 562225 DO ... ~? 1O(} 9'2~1 ... ' ." .. 0 .. 69~~j _.. 11>2~:j(>O.t:.•••:... R••ults In ppm unless otherwise specified

I~
T . element present: but concentration 100 low to measure
X . element concentration is below detection limit AUTHORISED ._. element not determined OFFICER

- ,



I ANALABS
c 8

, r' :;;§ k',, '-/ \J

A Diyision 01 Inchcape In9pB'Clion and Tesllng Se.... ices Australia Ply. Ltd.

PAGE

?k,Chf.:- .-il.\

CLIENT ORDER No

....: I

REPORT DATE

(-'-.qInF'b

REPORT NUMBER

ANALYTICAL DATA

f"b

'. ,

C'u

SAMPLE PREFIX

SAMPLE
No.

_ "---,.'". -j.'

j \.~) .':. "~.•,:. ' .. ';

?/,.i '/~.i

"I :"

"",,'...'

'" :..<

~: ~ ,.

" ~./

(j" -'. i :i'.i

'.~.q~'.:-,r.)

1. •.i ~:i')

; \ .,,~!--'-iH

,",

lUI)!",l

:1.\'.)

l-; .. ,..v, .."'1." .Hoc' ,,".'. " . " " '.', . " 'C' . ..

",-- -j-!_Clo_.,_"."_"_':'_'''_'__+ '_"_"--+ ',:"_'o.l-j -t '_-t '_+ t-(_.I_"_c,,_,.:._.• ,_::i-j -t_'_.:,_:'_,....._L_
i i_'--1

8 .;{.\::?:~~ _,,_, Df) >·'·j'~:.'_'<U ";:'r,,":.'I;".l ;JU "I. w ()-';:t,'; ;·~:--~~:itIU

(9
.10

~ 11

1 .

, ., ! 10 ) '.;' -: ' :. 1 ~_,;

'. ,'"

"or

\, ,

:! "·1 ~

J ,.. !

;',l'; i. .,u U"UUH

__ 22

~ 23

I
I

)" : r:- 1,1 1cn,.1 >J '/~:.; ,< ,, ,
c. ..

UN I ~:) p p (il P 1::;; l'!i r::< p m p p Iii r·' r~'fi'l

I· ... ·'''· r !,,:CIU :l ! ) 1. I u } :1 !)·'l I " 1 i : ,
Ie

Results in ppm unless otherwise specilied
T -'" element present: bul concentration too tow 10 measure
X -'" element concentration is below detection limit
--'" element not determined

rip I,! r:'r1in
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I ANALABS /i \.. G _t-0 1...-' (5 ",,- ,

I
A Di~islDn of Incl'1cape Inspection and Tesling Sl'rvices Auslralia Ply.lld

ANALYTICAL DATA
SAMPLE PREFIX REPOAT NUMBER REPORT DATE CLIENT ORDER No PAGE

I '/.",,, ". I OF

I
No

SAMPLE
No

" (;'-/

I :i

" t

" (i'ij :.";1)'..'1

~~+--;_::_~_::_:_:~)_J,'_: __+ +-- --1__._(_i~_\__il:_)-t-----+------t-----t-----+----t------j

.'j "

t
12

13

",

::, '-; .~_, I

':~ '.,',' " I(16,",6:,.:;) U,
F--.-1-----+---+----+-----+----j-....---I---..--- --·---1----+----1

t 18

. ,. " .:)f i / •.

(21

t
22

23

<n.·-; ," .c·~,~

';'.' ,,<
"j " -<·f .,)

..... ?;' ',{",

J'l')

Results in ppm unless otherwise specified
T " element Dresen!: but concenlration loa low to measure
X c:: p.lemenl conC8nlralion is below detection limit

element not determined
I
I

"',' .....,_.,-.' ...,!.:.:­
j'i::l.,."..•::.f.•..!

/ _ U(i "j ',). ,,:'

.'-./" ,",
':...... '-r <:-.\u

AUTHORISED
OFFICER

IJI;
,

I



I ANALABS i·'
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j,
~" ~} ,

I
A Div;slol1 ollnchc~pe Inspeclion and Testing Ser~ice5 AU~lral;B Ply lid

ANALYTICAL DATA
SAMPLE PREFIX REPORT NUMBER REPOATOATE ClfENT ORDER No PAGE

SAMPLE
No

'jf.I:,'·

C.,- I,

.: r_"
J'.::' /. ... , I.

-------+----+----+----1
...", ~ .

'~,.; ',)

. r .. ,.'

;,1,-:,-,:,'!'1" .-"-116
f------+------1----+---- +------+------1f-----+----+--"---- ,,-,,------- -------j

~~ +-_-,:-:;-~"_-",,,--":----+-'-'-•••-:-",--+-,-,--I--j-:-:,,,-,,,,-,+--;-'-'-I---__+--"-'-+----+-----1----1

", .,",
,l\.":' .:~ .': ...:' \,.'

.. }()

.uu

.. : ....< "
",(;,'.

.".1. }."

•

12

13

,"
-::i d',.' ..

,.. , ~.lU ',:':':-'. C· J I. :.()'

i "',."-'-
lCJ... '". \ •

:-i " ::; :.-:~

/', .. .'

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

1
22

23 )c rl :.C";' i til'·.l , ,
.' "

Results in ppm unless otherwise specllied
T = element present: bul concentration too low 10 measure
X = elemen! cc'ncenlralioll is below detection limit

element no1 determined

I

v·

AUTHORISED
OFFICER
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. - - - - - - - - - - - - - - - ..- - - - -
ABERFOYLE EXPLORATION DRILL HOLE RECORD

LocationM~.~~!:I<t~___ Property . M.'~i:\~~JL_ District~M"~;II,_____. _
Commenced :t.;]h \~'L_ __ Completed --1,\/ J.I~1__ __ Core size. '. ~~.._
Objective ..<' %Recovery

. IW tl til. cl..,jor ~o\"- 1.DIIo!_

Alt./R.L _._~\~:_1 .
Co·ordinate.44_1f.1·_n_tJ~J~r.-U E
Bearing IMI 4J:5f'_._._
Grid bearing (M I. __~1-~ __~t'. _

". ·f":.,.
o t1kt-t1-;~Hole N . ... '.

Date ._ .. __ . __
Logged_S">! I!. .
Dip .H:6._· . ._

DEPTH DIP eEAHINGlM INSTRUMENT TYPE DEPTH DIP BEARINGlM

0 -4"'(, ~r·
..,.. _ '>0-3 ll\

!-Il • fo-'S' ~)

..,~-
-~o·' 4'

'DO _~-O-'1 lj'-

, b- _5"1·0 '-l'
Ira -'50-3 I.,.

\\~- - (<'H- q,
\.00 -£~ .'1 ",,- ....
\.",,- -4H ...,;-."
uo - 4l?-1 10,"
.t1,' -...1-3 ..,'
LiO -41-0 ~i.. lSe

I-_-I--__--I-_-II-- + I-- +_~J......:I-t'_"w'_'______'c"__':,...""i""~.,T___'I""eHp_""i---'h-'-"01"'-c-__
J

,. -
I---+-----I-----il------+-----I------+-----------. ------ !

Qij
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Altered massive ?dacite lava with minor quartz
veining. Typical of 218 to 226m.

Altered medium to coarse lapilli volcaniclastic.
Representative of 20 to - 30m.

Pyrite-sericite altered andesite lava breccia with
minor barite. Typical of 0 - 15.8m.

14B8575

bedded ash to fine lapilli
Representative of 30 to 31.8m.

on the timing of the barite in

Altered massive ?dacite lava with minor pyrite­
barite and ?quartz-chlorite veining. Typical
of 226 to 230m and 271 to EOH.

Altered massive lava, similar to above. Some
barite and pyrite veining. Typical of 144 to
170m. What is the orange material within the
barite?

Altered massive lava with disseminated sphalerite
and galena, minor white K feldsparsphalerite
patches. Typical of 115 to 121m.

Description and comments

?Altered finely
volcaniclastic.
Can you comment
this sample?

Altered massive dacite lava with flow banding
highlighted by fine-grained white K feldspar­
sphalerite patches. Typical of 71 to 74m.

ATTACHMENT - MAC 23

515486 163.90m

515488 277.70m

515485 117.10m

515481 9.90m

515483 31.40m

515484 72.0m

515482 26.10m

515487 218.80m

Sample No: Depth
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Summary

Attached descriptions summarise the microscopic data, include
interpretative comments, and refer to specific queries, where applicable.

As sampled, the MAC-23 sequence comprises an upper thoroughly altered and
brecciated felsic ("leuco-andesitic") intermediate lava breccia overlying
a volcanoclastic breccia unit and a thick "basal" sequence of altered
dacitic/rhyodacitic lavas.

REPORT CMS 89/4/28

Alteration features are rather consistent, with typically pervasive
development of sericite-quartz-pyrite assemblages. Individual rocks
exhibit polystage vein development with assemblages broadly consistent
with the alteration. A rather consistent feature is the temporally
intermediate to late-stage barite-bearing veins, variably sulphide­
mineralised and predating generally mild but semi-penetrative stress and
shearing effects.

A suite of eight samples of split core from Mount Charter Drill Hole
MAC-23 was received for routine petrological description. Representative
thin-sections wer prepared, examined in transmitted light and, together
with respective offcuts, in oblique incident light, with (feldspar,
carbonate) stain tests performed as warranted.

, '

~'~ i..'
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The breccia unit, represented by samples 515482 and 515483, is polymict in
terms of exhibiting basic to intermediate and acid volcanic debris
(515482) and, at least locally (515483), reworked tuffaceous and non­
volcanic components. Fabrics reflect a sedimentary slump or "mass-flow"
mode of origin, and general features are thus consistent with the so­
called volcanoclastic sequences.

1 D. Cowan, B. Sc.
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SAMPLE NO.: 515481 (T .5. 61577)

4 °S·51'"j('o ( - I 0

1 •

CLASSIFICATION:

COMPOS IT ION:

FABRIC:

ACCESSORIES:

COMMENTS:

"leuco-Andesitic" Breccia

Lava clasts with frequent albitised/variably sericite­
pseudomorphed feldspar phenocrysts, relatively minor quartz­
pyrite-, and sericite-pyrite-pseudomorphed phenocrystal ferro­
mags. and altered groundmasses of sericite and sericite­
stained crypto- to microcrystallihne quartz more Dr less
pervasively stained with very fine to ultra fine pyrite
impregnations. Poorly optically defined matrix of strongly
sericitic impure chert/cherty argillite. Pervasive irregular
networks of sericite-quartz veinlets, films and stringers.
Sporadic late irregular quartz-sericite veinlets and vugs.

Variable and partly obscured by secondary sericite-quartz­
healed brecciation effects. Essentially a flow-structured
moulded to impure chert-cemented lava breccia with variably
perlitic-structured/partly devitrified "lapilli-grade" clasts.
Marked secondary fracturing effects partly controlled by the
per Iitic structures. Weakly/variably sheared and locally
sheared sandy/lensoid breccia-textured, where relatively
sericitised.
Rare corroded phenocrystal quartz. Conspicuous very fine
leucoxenised opaques, rare microscopic apatite. Sporadic
boudinaged/sericite-pressure-shadowed relatively pyritic
sericitic stringers.

Detail obscured by advanced sericite-quartz-pyrite alteration,
pervasive similarly constituted veinlets and subsequent shearing
effects. Interpreted as leuco-andesitic on the basis of low
phenocrystal ferromag. content and presence of accessory
phenocrystal quartz. No detectable barite in area sectioned.



SAMPLE NO.: 515482 (T.S. 61578)

488579

2.

CLASSIFICATION: Volcanomict Breccia

COMPOSITION: Random clastic framework of irregular to angular-subangular,
thoroughly sericite-quartz-altered lava clasts supplemented
by similarly altered sand-sized crystal fragments (semi­
selectively sericitised feldspar, silicified ferromags.)
cemented by aggregates of variably sericitic crypto- to micro­
crystalline quartz. Sporadic vugs, replacements, irregular
veinlets, amygdales of medium-grained vein-quartz with minor
associated barite. Late crosscutting semi-planar vein
(1-2 mm wide) of barite and quartz with disseminated blebs of
pale sphalerite.

FABRIC: Partly obscured by alteration, but essentially poorly sorted
(psammite to agglomerate grade) lithic-crystal fragmental
with a corrosive/replacive hydrothermal sericitic quartz
cement. Clasts include vaguely relict andesitic, leuco­
andesitic/dacitic and rare ?basaltic types. Weakly stressed
(post-veining) to weakly sheared/incipiently phyllitic, where
relatively sericitic.

ACCESSORIES: Leucoxenised opaques and minor traces of chromite. Thinly/
semi-pervasively disseminated fine to ultra fine pyrite,
subordinate traces of galena and ?sulphosalt.

COMMENTS: Compositional and much textural detail obscured by intense
quartz-sericite alteration. Relict features consistent with
a volcanomict (rather than strictly pyroclastic) sedimentary
breccia of "debris mass flow" origin, with an assortment of
andesitic, leuco-andesitic/dacitic and minor ?basaltic
components. Barite is temporally intermediate to late in the
alteration/veining sequence. The composite barite-quartz vein
is zoned with semi-lustre-mottled barite core and fine semi­
comb-structurred crystal quartz margins.
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SAMPLE NO.:

CLASSIFICATION:

515483

Tuffaceous Breccia

(T.S. 61579)

488580

3.
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COMPOSITION:

FABRIC:

ACCESSORIES:

COMMENTS:

Random framework of sericitised and sericite-quartz-altered/
poorly determinate lava and subordinate tuffaceous lithoclasts,
conspicuous sericitised shard fragments, disseminated silt-
to fine sand-sized angular to subangular quartz, sericitised
feldspar grains and minor quartz-sericite-pseudomorphed
ferromags. Minor clasts of bleached-carbonaceous sericitic
shale and impure chert. Matrix/cement of sericite and crypto­
to microcrystalline quartz. Disseminated fine pyrite. Sporadic
discontinuous quartz veinlets with thinly disseminated blebs
of pale sphalerite. Crosscutting vein (1-1.3 em wide) of
fine to microcrystalline quartz with disseminated to clustered
laths of barite, disseminations of fine-grained pyrite, minor
spongy clots of sphalerite and disseminated intraclasts
of the altered host rock.

Poorly sorted/weakly graded silty fine to medium angular
sandy clastic, with finer-grained incipiently reverse-graded
centimetric interbeds. The vein is weakly stressed, essentially
banding-concordant, with irregular margins and disseminated
angular intraclasts.

Disseminations of very fine-grained galena, rare blebs of
?bornite in vein. Host rock exhibits leucoxenic semi-opaques,
minor traces of lithoclast-hosted and clastic chromite, and
very thinly disseminated clastic muscovite flakes.

Affinities with the 515482 breccia and similarly interpreted.
In comparison, this rock is finer-grained, distinctly polymict,
and exhibits conspicuous mildly reworked and possibly a little
primary ashy tuffaceous debris. Volcanic debris is dominantly
"dacitic" material, on the basis of relict compositional/
microtextural features. The baritic vein is temporally late,
is flanked by, and includes, disseminated spongy clots of
pyrite and appears to have developed along a pre-existing
pyritic fracture or veinlet.



Porphyritic/trend glomeroporphyritic, flow-structured and
-banded, with a microfelsitic/devitrified groundmass. High­
angle discordant, crudely stockwork-style veinlets.

Minor late displacive chloritic-sericitic micro fractures.
More or less pervasive ultra fine pyrite; thinly disseminated
clots of coarser-grained pyrite partly replacive after
disseminated leucoxenised opaques. Disseminated microscopic
laths of leucoxenised ?ilmenite in veinlets.

Primarily a "hornblende rhyodacite", flow-structured and
subvitric. Exhibits sericite-quartz-pyrite alteration, with
plagioclase, phenocrystal K-spar and amphibole selectively
and differentially altered. This rock is unusual, in the
Que-Hellyer situation, in containing relics of K-feldspar,
as confirmed by staining.

4.(T .S. 61580)

Rhyodacit

515484

Disseminated extensively sericitised/marginally silicified
to quartz-sericite-pseudomorphed plagioclase (?albite) pheno­
crysts, selectively silicified ?K-feldspar and leucoxene­
stained quartz-pseudomorphed amphibole phenocrysts, subordinate
relict variably corroded quartz phenocrysts. Altered groundmass
of sericitised microcrystalline plagioclase, sericite-
stained K-feldspar and subordinate quartz. Sporadic vein lets
of quartz, chlorite, barite and fine-grained muscovite.

ACCESSORIES:

COMMENTS:

FABRIC:

COMPOSITION:

SAMPLE NO.:

CLASSIFICAlION:
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Strongly porphyritic/weakly glomeroporphyritic, flow-structurec
micro-amygdaloidal, with irregular to crudely stockwork-
style incipiently stressed discontinuous veinlets.

Traces of barite, minor traces of pale sphalerite and quartz­
micro-included carbonate in veinlets. Disseminated leucoxenisec
opaques and (primary accessory) fine acicular apatite.
Pervasive ultra fine pyrite in the sericitic groundmass.

Affinities with 515484, enhanced by persistence of relics
of K-feldspar in the cryptocrystalline groundmasses, similarly
altered, and with an essentially similar veinlet assemblage.
In comparison, this rock is micro-amygdaloidal, devoid
of phenocrystal quartz, and appears to have included minor
microphenocrystal pyroxene supplementing the feldspar-amphibole
assemblage.

5.

488582

(T.S. 61581)

Amygdaloidal Rhyodacite

515485

Frequent quartz-sericite-pseudomorphed ?K-feldspar, subordinate
similarly altered ferromagnesian, and selectively sericitised
?plagioclase phenocrysts (to 1 mm), frequent micro-amygdales
(mean 150 um) of quartz and sericite. Pervasively sericite­
stained cryptocrystalline felsic groundmass. Irregular
networks of microscale veinlets of quartz with interspersed
clots of sericite, disseminated very fine to ultra fine blebs
of sulphide (pyrite, galena in part) and disseminated laths
of leucoxenic ?ilmenite.

ACCESSORIES:

COMMENTS:

FABRIC:

SAMPLE NO.:

COMPOS I II ON:

CLASSIFICATION:

.,
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••
I

•••
I

•



Conspicuous ultrafine leucoxenised opaques, minor traces of
apatite. Traces of ?hematite in ferromag.-pseudomorphous
quartz-sericite aggregates.

Strongly porphyritic, weakly amygdaloidal, flow-structured
and weakly banded with a finely felsitic-devitrified
groundmass. Incipiently sheared, with stressed/partly
recrystallised vein-barite and fractured/pressure-shadowed
pyrite clusters.

Affinities with 515484 and 515485 and similarly altered.
This rock is similarly devoid of phenocrystal quartz
and is relatively deficient in K-feldspar and its alteration
products, thus probably strictly "orthoclase-dacitic" in
composition. Baritic veining appears temporally late with
respect to the bulk of alteration.

6.

']88583

O.S. 61582)515486

Amygdaloidal "Rhyodacite"

Frequent sericite- and relatively minor sericite-quartz­
pseudomorphed feldspar phenocrysts, supplemented by leucoxenic
quartz-sericite-pseudomorphed phenocrystal ferromags. and
sporadic weakly sericitic quartz amygdales (to 2 mm), with
disseminated clusters of pyrite. Altered groundmass of
sericitised felsitic-anhedral plagioclase with subordinate
similarly-textured quartz and sericite-stained K-feldspar,
with disseminated fine to ultrafine pyrite. Sporadic pyritic
sericite-quartz veinlets and crosscutting weakly pyritic quartz
veinlets. Crosscutting sericite-selvedged vein of barite
and quartz with spongy clusters of pyrite and minor films
and clots of partly degraded/Fe-stained semi-sericitic white
mica (orange in hand specimen).

ACCESSORIES:

COMMENTS:

FABRIC:

COMPOS I TI ON:

CLASSIFICATION:

SAMPLE NO.:
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ACCESSORIES: Conspicuous leucoxenised opaques.

FABRIC: Porphyritic and relatively amygdaloidal, relativele flow­
structured (orientated amygdales) with a thoroughly sericitised
felsitic-microtextured (devitrified) groundmass. Mildly
stressed (post-veining). Weakly displacive, temporally
intermediate pyritic sericite-quartz veinlets.

COMMENTS: Affinities with 515484, 515485 and 515486, but exhibiting
relatively orthodox altered dacitic characteristics, with
a relative deficiency in altered phenocrystal ferromags.
parallel ling the (deficient) phenocrystal quartz. Relatively
amygdaloidal and flow-structured. Exhibits three generations
of veinlets, with the late feldspathic quartz assemblage
predating stress effects.

COMPOSITION: Composite aggregates of sericite and subordinate variably
sericite-stained fine anhedral quartz with disseminated
sericite-pseudomorphed feldspar phenocrysts, frequent variably
sericitic and disseminated-pyritic quartz amygdales, minor
leucoxene-stained ferromagnesian phenocryst-pseudomorphous
sericite-quartz aggregates. Sporadic pyritic quartz and
crosscutting pyritic sericite-quartz veinlets. Minor late
veinlets of quartz with a little partly sericitised K-feldspar.

7.

488584

(T.S. 61583)515487SAMPLE NO.:

CLASSIFICATION: Amygdaloidal Dacite
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u..

Leucoxenised opaques. Traces of pale sphalerite, minor traces
of leucoxenised ?ilmenite in veinlets.

Porphyritic, amygdaloidal, weakly flow-structured and -banded.
Stockwork-style mildly stressed veinlets.

8.(LS. 61584)

Amygdaloidal Dacite

Affinities with 515484 etc., and particularly 515487.
Exhibits advanced sericite-quartz(-chlorite-pyrite) alteration.
The vein assemblage is analogous to that in 515484, although
relatively mineralised and with calcite "substituting" for
muscovite.

515488

Frequent weakly pyritic sericite pseudomorphs after phenocrystal
feldspar, relatively quite minor chloritic quartz (after
pyroxene) and sericitic chlorite (amphibole) pseudomorphs
after phenocrystal ferromags., disseminated weakly chloritic
and sericitic quartz amygdales in pyrite-stained and
extensively sericitised felsitic feldspathic/quartz-deficient
groundmass. Sporadic vein lets of quartz with subordinate
chlorite, barite, a little calcite, and a disseminated
pyrite-galena-chalcopyrite-tetrahedrite(?) sulphide
assemblage.

ACCESSORIES:

COMMENTS:

FABRIC:

SAMPLE NO.:

COMPOS IT ION:

CLASSIFICATION:
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METHOD

METHOD

REMARKS

REFfil TO
ANALYSIS PRfP...R....nON
SECTION

Cu ,Fb, Zn. Ag/1(:1 ,ris/l 14

ANALYSIS

8

TOTAL No. OF SAMPLES

OTHER
SIEVE SfE NOM:

R~RI(S

PUL·
VEIl.ISE

SPlITClIU'"

.1

No.
OF COPIES

PRE-TREATMENT

:0

DATE
REPORTED

:::8/04 / 8~i'

Aber- f Cd/f? f~~esourcE:= E·..: p. Di \d si on
Bo>: 9::'.;2

BUr-n i €?

Td~-fr!C:lnia 7320

Abe~·Folye Resour-ces E~p. Divi~;ion

P. tJ. E:"'D;'~ 952
BurTI i e

T i..' ~:.man i a 7 3~~'(J

SAMPLE'.
NUMBERS

I
I
I
I
I
I

No. OF PAGES
OF RESULTS

..,

.,:

E

"
"oil
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)1""'8' !.lS;:l."!"'l 0'" I.
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515451/4BB
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SAMPLE PRE~IX

ANAlABS
A Dlvilion of Macdonald HlmlllOn & CO,PtyLlcl

ANALYTICAL DATA
.~,

REPORT NUMBER REPORT DATE CLIENT ORDER No.

I
PAGE

OF

:: 'i ' :. : l '"

U:!

~" .'

: ".'.:

AsBaBe,

. -, ;.1 , .. ,
',-' • .i"1- 7

Au

6. ~...

Ag

.-., I

ZnPb

, ' ..0r.:

CIJ
SAMPLE

No,
TUBE

No,

: ii,"

. ..."t:;.

• c.,'

..".",
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ANALABS
A Civilian 01 Macdonald Hamilton &Co. Ply. Ltd.

ANALYTICAL DATA
SAMPLE PREFIX REPORT DATE .' .. ,. CLIENT ORDER No. PAGE

1'_--.-- ~---~-TL--,,,,-3_,.-'~-, "_[_."_'_"'_:)_,6_1_1-"--+--;"-""'_/-[-'4_/...' :"_"'_"L_1_",_,,_,6rC_,-------,r--L:!:---,::-,0_'----------1
',.'BE SAMPLE
~j0 No

r"~+---":-j-"'-"'---[---::-,----I--~-:~-"'--' +----':,-::-,,-:(-,1--\-:\-,-l-I----+----+----+----+---+-----j

I
~.-,,-,--+-'-"-l'_--:_/',"_J_2_-4__:I_-'"_<_"-1--_:_'_?-:_:.>-_'J--l----.:.\~'-J '_)___+__---l___---4---___+__---+_---l___--___J

I,,"" cA-;;: 7':,'" ,,' ,,, ',-:',"

';;--.

,-, ..... ;

!
~-' .:.

I

1:_-+'_'-'_1_""_,:,_:">_'''_-----l ---+--__",--+:,_\_0_'O_---+--__--+ ---+--__---1 --+- i--__-1

J
, [,__ : "" '" '':,U ,'"" \ ~'\;\

~- ---L --~~-------+-------l------l--'~__l_____I__--__I__--+_--+_---I-----

1°_,--'-1-,-----,-----1------1-----+-----1-----+-----1-----+----+-------1----1
,

1_,_-,------+------l--____I__----l------+-+---_+___--+----+-------1

1-:----i-------------l----'-------l----l---~-----!----+--_---+-______1
1-'~ f---~-+-----____I__-------+----+-I---_+_____+____---+---_____!___----I

,5

1'_6_-+-_~~+___~+___~+___~+___~+-~+__~+__~__+_~__+____j
: 7_ ...10 i-I---,----l-------l------+-------I---------+------I--------l----+-~

20

21

22

3 DF:T[CT I [1>1

F'PM



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

APPENDIX 22



PIJ1'lCH pr~INT VERIFY DATE SHEEr
I

NO '" NO
\ oC 2.:.[J 0 []

-_.,---._- GEOLOGICAl. LOG

,"\",1" ,,!"' .. 64,"" .'~.' m" n 73" '" "IUI~"'F'+ t- ,- ! ' ._-

d:1-~ 'c . p

f ,--1\ ~/ II/ I. --- --_. - - r-' -

1--1/- -~/)J

1-rt1:f, j'IDc \ _

.. 11111' \~. ~ jj
11 '[f--i II "f.I "~fl"l'-jb'ir\~ te,,<<l C1~2r::

L:-!-i~~~\f1- i "

!f~~ltl!
" tl ~!L'''' p. L

-r-- i-
: I t ,\'

11- +- ~Dl'~'t,i
iD.1

! . I- - k-- ",l ~t. IL

-~~=l=~I~rt~~~·r-~~V.I~
~P.\C ,,,\e,,~~ l?'0k', "

_ .. -- r ,("""'·i""'t.y,1t~',"1~7.I~t!...
- t- r-. ..

1\--- .

< Ir-, ... -I>I\... ~ +t--ti- -~t3 ~!- r ~ \b

- +--f
- •. , Ilr;.:,o "'I ',4 .~ & "7 5./! ~~I'"!)11l17:l.Il"'IIH r" "'e n rt!>1f9 flO

I I ,,!' " , 1.



•



I

I
I

TOTAL No. OF SAMPLES

13/04/d7 1 ..,:..;..

METHOD

ANALYSIS

Ag/j01
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SIEVE SEE NONE

REMARKS

PUL­
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SAMPLE PREFIX

SAMPLE
No Ag

.

Au

ANALABS
A DivIsIon of ~acdon8'd HamUlon & Co Ply_ LId.

ANALYTICAL DATA
REPORT DATE CLIENT ORDER No
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I ANALABS

A Dlvillon 01 Macdol1ald HlImil1ol"1 & Co Pty. lid.

ANALYTICAL DATA
PAGE
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Analytical Laboratories IINC IN WA ,

34 Buckingham Drive. Wangara Estate, Wanneroo, \Vestern Australii:l 6065
Telephone: (U9) 409 8898: Telex: Clasab 95452, Fax: (09) 409 6317

R. De Bomford
Aberfoyle Resources Ltd.
96 Egan Street
KALGOORLIE
WA 6430
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JOB NUMBER:

CLASSIC

9PE2l6l

COMLABS

Report:

LTD

FINAL

I
I

Your Reference:

Date Received:
Date Relayed:
Date Reported:

7576

15-MAY-1989
16-MAY-1989
16-MAY-1989

Turnaround 1 day

I
I
I
I
I

Number of Samples:
Received Not Listed:

Report Comprising:

Comments:

14 Report
o N.A.

L.N.R.
1. S.

Cover Sheet
Pages 1 to 1

Analyte Codes
- Not Analysed.
- Listed But Not Received.
- Insufficient sample for

Analysis

I
I
I
I
I
I
I
I

Report Dist'n: Carbon Copies(CC),Electonic Media(EM) ,Magnetic Media(MM)
Type Recipient Location Date Copies

Approved SIgnature: fj;/J J/'
If...t.- ,f{d(~

for {)

Tony Holbrook
Chief Chemist
CLASSIC COMLABS LTD

This report relates specifically to the samplers) tested in so far
as that the sample(s) is truly representative of the sample source
as supplied.

I
Head Olri(~: I'ath Bl;lll(he~ in Darwin. AJel<lide. Townwilk. K.t1goorI1e. \1eekatharrJ. Tcrnora, P\G. InJollesia



Job: 9PE2161
O/N: 7576

ANALYTICAL REPORT

SAMPLE Au

513326 0.45

513327 0.23

513328 o.11

513329 1. 03

513330 0.68

513331 1. 53

513332 0.94

513333 0.31

513334 0.74

513335 1. 04

513336 0.63

513337 0.33

513338 1.83

513339 0.43

UNITS ppm
SCHEME FA2

I ~ CLASSIC COMLABS LTD

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

Page 1 of 1
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CONSULTING ANALYTICAL CHEMISTS

Australian Laboratory Services:::i);

INCOHPQRATEO

I" QUE~"3LANO LABORATORY REPORT

Brisbane Head Olfic::e and Laboratory
3:0 Sn3m: Slrf'C': SIJ'icw1, 0 4053
PO Bo~ 66, Everwr' ~ark, C! 1.053
P~One (07) 252 5571
Fa~_I07i 352 5109
Perth Laboratory
Lo! 197 V~ClOria Road, Malaga, WA 6062
Phone (09) 249 2988 Fa.>:: (09) 249 2942
Townsville LaborBtory
21 Bombala Street, Garbu!t, Q 4B14
Phone: (077) 79 9155 Fa.>::: (077) 799 729

Charters Towers Laboratory
18 Drew Street. Charters Tower,:; 0 48?0
",hone: (0771 87 4155. Fax (077i ,i7 4228
Bendigo Laboratory
127AVictoria Srree;, [ilgieh;lwk, 'viC, 3~5
PhOlle: (054) 461390 Fa~ (054,' 161389

Oran'iJ8 Laboratory
10 Leewood Drive, O~angP., N.SW 2800
Phof1e: (083) 631 722. Fax 1063:, 63\ 189

Page of

Batch Number: E21 9

I t
- ess:

I
:::",act:

ABERFOYLE RESOURCES LIMITED
PO BOX 952
BURNIE
TAS 7320

MR R DEBOMFORD No. of Samples:

Date Received"

14
2S/05le9

r No. 7810 Sample Type: PULP Date Completed: 26/05/e.9
-

Element I Au AuCR) I
I

I

SAMPLE NUMBER Unit I ppm ppm
,

Method i
PM208 CHEO;.S I

I

515548 ":> 70~ .
~15549 1 75
515550 3. 50 358

J
515551 2 40
;:15552 0 71
515575 1 .50 , 62, ,
S15l:;76 ., 04 ) 2 00~ .

51S577 1 .4(,
-

I~,1 5584 O. 69 I

515585 3 80 I I,
515Se,G 0 91 ! , OS I
515496 1 1 0 I I
515497 0.58 I

I
515498 0.2G I 0.28

l

E:
I
Iction Limit: 0.01

ImenlS:

t ss

\

~

NOTIFIED PULPS ~ILL BE DUMPED ON 25/11/89 AND SPLITS (IF ANY) ON 25/08/89

Signed:

FORM AlS 01(A
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PAGE .1- OF 2.

CORE GRIND S~\WLING - MACKINTOSH / HATFIELD

S~\lPLE INTERVAL
ELHlENTS ST

SAf.IPLE INTERVAL
ELEMENTS

INo. NUMBER REQUIRED NUMBER REQUIRED

1 " i,-./ .'c>
O-~o I~nl 7~- 7G i

~ - r1

2 c: ,-6. 'i (! I ~"'U
,

_. J -..l I ~ C -- G 0 7~ - 7 S' ,

3 5'( 5-1-"1 I (, 0 - '1 0 C'"'u 1'9' - '71

4 1')"';5-+12 'l 0 ,?, Q \'.u, 1';, -~i !

5 ~7(","4 "1 ") 11 .:; - \"\ '6 1".1f' 'S'"' - '2:-

6 ,)i<.- +<] 4- '''\ q·-i5·8 ('"lL 'f7-?7 <t

7 "':10:;- 1- t l t: I S q.- I c.. '?j ~n 'fi4- 'f'Z..

8 1\;<:""" 4-~1 b Ie ,,- ''1' "t At 12- ~ S
9 ~I<;"""1-"i 7 1'19-2;2.'1 fi,1 '1 1;- 'is' !

10 5"1 S'-4-<-i 'i' s1e '18-100
,

22 '1- 2.5(;

11 $"1') - q-<-) '1 25'\-2'31 ~, 10010'1.

12 S" iC:,'VD 1:'3,1 - 'I B 01 10'.1.- ·.0 'C.

13\5-/5-.$(' i lil,g- - 34 c' (U (D 5- \c.:s

141,)/)"50.234 - :'7., r'k. Ie S'- llO

15 ')155c;:;!h- -to ~ 11 0 -1,2

16 is(S-50 +-1 '\-0 - "t,,"- III 112' I I C,

17 f; / ')5-'-';; 14').. -1"4 I I s'11 III <; - \ I S

18 ls"1 )"50 {- 't4 - 't'1 I rjf I\g - 1;1..\

19 S[S-5 () ? ,p- ;;0'2 0' 'll-\1-,\

20 JiS-jo') .50.)..' S :; :U.o II-"l'- \1.17
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I SAMPLE NO. LOCATI ON DESCRIPTION

I 315740 ! 1800N Massive fresh dolerite
5320E

I
315741/ 1800N Sil icified pale green porphyritic

5680E volcanic

315742 ( 18JON Dark green andes ite tuff (Float)

I 5740E

315743 I 1800N Chloritized volcanic

I 6147E
I

315744 / 2000N Weathered chloritized feldsparphyric

I
andesite lava

6175E

315745 ( 2000N Green feldsparphyric andesite

I 6000E

315746 I 2000N Green feldsparphyric andesite

I 5750E

315747 2000N Green andes i te

I
5695E

315748 j 2400N Silicified dndesite
5890E

I 31574l 2200N Khaki flow banded dacite
6290E

I
I

315750 / 2200N Dark green andesite
6000E

I 315751 / 2200N White/cream porphyritic andesite
5925E

I 315752 2200N Dark green andes ite tuff
5590E

315753/
I

I
2200N l'a rk green brecciated porphyritic andesite
5560E

315754 2200N Cream, weathered volcanic

I 5460E

315755 Sth Mt. Dark green andesite tuff

I Charter
Access Road
Peg 174

I
I
I
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Petrology
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5th November, 1984
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3157"0 - 315755
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The Chief Geologist
Aberfoy1e Exploration Pty. Ltd.
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Mr. A. M. Hespe
Geologist
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REPORT CMS 84/11/3

Sixteen rock chip samples from the Que River exploration licences were

received for petrological examination. Representative thin-sections were

prepared and examined together with their respective offcuts. Attached

tabulated descriptions summarise the microscopic data and include

interpretative comments.

Summary

This suite comprises entirely altered volcanics, ranging from hasic to acid,

but dominated by basic to intermediate types.

These may be categorised in two groups, with relatively fresh, strongly

pyroxenic basics and relatively phyllosil icate-altered intermediate types.

The former group is best categorised as basalts, although alteration negates

determination of primary plagioclase composition, and the distinction between

basalts and basaltic andesites is thus tenuous on strictly petrological grounds.

These rocks bear strong analogy with the "hanging wall andesite" unit at

Que River and the "upper andesite" at Hellyer, and locally carry minor trace

accessory amounts of chromite and chromiferous magnetite.

Intermediate rocks are relatively altered but, on the basis of reI ict features,

grade from andesitic to leucoandesitic and quartz-andesitic/dacitic, with minor

rhyolitic-rhyodacitic types. These bear analogy with the "feldsparphyric

andesites" at Hellyer. In common with recently examined sinter from Mount Charter

this suite is dominated by lavas.

D. Cowan, B. Sc.



Sample CENTRAL MINERALOGICAL SERVICES

No. Classification - Composition Fabr ic Accessories Comments

315740 Altered Microgabbro. Fresh to chlorite-pseudo- Strongly porphyritic/ Conspicuous fine Extensively altered porphyritic

(T.S. morphed augite and subordinate sericitised medium-grained, leucoxenised Ti - microgabbro. Minor intrusive

51837l
feldspar phenocrysts in a groundmass of 11doleriticll

• magnet i teo "tholeiitic" characteristics.

KI£Bf~ I
saussuritic/albitised plagioclase liJths.
Minor mesostasis quartz.

315741 "Dacitic" Pitchstone. Extensively sericitisedt Porphyritic, weakly Leucoxenised opaques, Devitrified sericite-chlorite-calcit
weakly calcite-stained plagioclase, relatively calcite-quartz amyg- traces of fine altered, weakly amygdaloidal dacitic
minor chloritised 7amphibole phenocrysts in a daloidal; incipiently oxidised pyrite. Minor pitchstone. Lava-type characteristic
pervasively sericitic, chloritic-carbonate- flow-structured. chlorite veinlets. devoid of fragmental features.
stained fine felsitic groundmass.

315742 Amygdaloidal Basalt. Calcite-stained chlorite Finelyamygdaloidal, Conspicuous fine Affinities with 314740; compositiona
pseudomorphs of pyroxene phenocrysts in a basaltic, trend leucoxenised Ti- and textura 1• Finer-grained,
groundmass of albitised, carbonate-sericite- medium-grained, weakly magnetite. Traces of simi larly but relatively extensively
stained plagioclase laths. Disseminated flow-structured. mesostasis quartz. altered.
auartz amvadales.

315743 Altered IIBasalt". Sericite with corroded Phyll i tic. Re I ic t Traces of chloritised Phyllitic, altered, sheared volcanic
reI ics of albitised plagioclase laths. Dis- pyroxene-porphyritic, biotite in chlorite reasonably interpreted as a
seminated lenses of chlorite. Di sse", ina ted basaltic; analogous lenses. relatively altered and sheared
fine-scale quartz amygdales; leucoxenised to 314742. variant of 314742 or simi lar quartz-
opaques. amygdaloidal basa 1to

315744 Altered lIDacitell. Sericite and fine-grained Weakly porphyritic, Leucoxenised opaques, Leuco-andesitic/dacitic lava,
po ik iIi tic quartz (wi th included sericitised quartz-amygdaloidal, disseminated amY9- extensively sericitised, mi Idly
feldspar microl ites). Thinly disseminated semi-felsitic. Mi Idly daloidal clots of sheared.
extensively sericitised feldspar phenocrysts; sheared. chlorite (:!:. quartz).
recrystallized quartz amygdales.

315745 Altered lIAndesite". Frequent sericitised Simi lar to 314744, Leucoxenised opaques. Affinities with 314744; relatively
feldspar, subordinate chloritised/sericitised strongly quartz-micro- andesitic re Ii ct textural features.
ferromag phenocrysts in a sericitised quartzo amygdaloidal, relative -
feldspathic groundmass simi 1ar to 314744. Iy porphyritic,

moderately sheared.

315746 Andesite. Weakly sericitic/albitised plagio- Weakly glomero- Leucoxenised opaques. Relatively weakly (sericite-chlorite
clase and relatively minor chloritised ferro- porphyritic, incip- Traces of cloudy, altered; essentially unstressed
mag phenocrysts in a weakly/pervasively iently ch 1or i te-m icro- microcrystalline porphyritic andesite.
chlorite-sericite-stained fine-grained amygdaloidal. epidote.
feldspathic aroundmass. Essentiallv unstressed.

315747 Andesite. Variably sericitic/albitised Closely analogous to Leucoxenised opaques, Close affinities with 314746, but
plagioclase and subordinate chlorltised 314746; relatively minor traces pr imary wi th a weakly sil iceous groundmass

) ferromag phenocrysts, disseminated sericite- amygdaloidal. apatite. reflecting a trend to dacitic. -
," chlori te (:!:.cloudy epidote) amygdales.Sericite Essentially unstressed. composition.. .
.~

chlorite-stained fine quartzofeldspathic
groundmass.

----------- o~ 988 V·- - -- - - - - - -



Sample CENTRAL MINERALOGICAL SERVICES

No. Classification - Composition Fabric Accessories Comments

315748 Amygdaloidal Andesite. Disseminated sericite- Strongly micro- Leucoxenised opaques. Strongly quartz-micro-amygdaloidal,
pseudomorphed feldspar phenocrysts, conspicuou amygdaloidal, weakly Minor traces of leuco-andesitic/trend dacitic lava;
fine-scale quartz amygdales in a groundmass of glomeroporphyritic, oxidised fine to extensively sericitised. Incipiently
sericitic plagioclase microlaths/felsic weakly flow- ultrafine pyrite. silicified/quartz-sericite=veined
mesostasis. structurerl. on microscale.

315749 AI tered "Rhyo lite". Frequent relict mildly Weakly flow-structured Leucoxenised opaques. Relatively acid porphyritic lava.
resorbed quartz microphenocrysts, vaguely with a phyllitic Minor secondary Conspicuous quartz microphenocrysts
feldspar phenocrysts-pseudomorphous sericite overprint. 1imoni te clots consistent with rhyolitic primary
lenses in a sericitised feldspar microl ite/ (degraded vein chlorite ). composition, but deta II is
interstitial quartz groundmass. Minor chlorite chloritic quartz vein ets. obscured.

315750 Amygdaloidal Basalt • Disseminated fresh Porphyritic, moderate- Conspicuous fine Close affinities with 315740, 315742
augite, albitised/weakly saussurite-stained lyamygdaloidal, leucoxenised opaques. 315743. Relativelyamygdaloidal.
plagioclase phenocrysts in a groundmass of basaltic. Essentially
similarly altered feldspar laths, epidote- unstressed.
stained chlorite mesostasis, quartz-chlorite a ygdales.

315751 Altered "Rhyo lite". Chloritic sericite-pseudo- Analogous to 315749, Leucoxenised opaques. Close affinities with 315749,
morphed feldspar phenocrysts, frequent quartz but only incipiently compositional and microtextural;
microphenocrysts in a sericitised,chlorite- sheared. less extensively sericitised, mildly
stained microl itic/quartz mesostasis groundmas sheared in comparison.
Minor chloritic quartz amygdales.

315752 Amygdaloidal Basalt. Augite and relatively Weakly flow-banded, Leucoxenised opaques, Close affinities with 315740 etc.
fine albitised plagioclase phenocrysts in a basaltic. minor traces magnetite, Phenocrystal augite essentially
groundmass of albitised plagioclase laths with apatite. Minor cloudy unaltered. The sparse accessory
a sparse felsic to chloritic mesostasis, minor microcrystalline magnetite appears to be chromiferous
amygdales of prehnite, pumpe 11 y i teo epidote.

315753 Amygdaloidal Basalt. Albitised plagioclase Relatively finely Leucoxenised opaques. Finer-grained. semi-chilled basalt
and variably chloritised augite phenocrysts porphyritic, semi- Sporadic clots, films with amygdales/breccia healings of
in a groundmass of argill ic, skeletally chilled basaltic. of chlorite. fine crystallized chalcedonic quart2
crystal I ized glass, albite laths, frequent Locally weakly
quartz micro-amygdales. brecciated/quartz-heal d.

315754 Altered "Rhyodacite". Thinly disseminated Weakly porphyritic, Leucoxenised opaques. Devitrified/sericitised acid
quartz-pseudomorphed K-feldspar phenocrysts, amygdaloidal, felsitic pitchstone, apparently rhyodacite,
minor quartz microphenocrysts, minor quartz- Incipiently sheared. but with compositional deta i1
sericite amygdales; extensively sericitised obscured by alteration.
quartzofeldspathic groundmass.

315755 Fragmental Basalt. Augite microphenocrysts Flow-brecciated, Leucoxenised opaques, Flow-structured/brecciated basalt.

(T •S. in a chloritic, epidote-stained feldspar- amygdaloidal, rare microscopic Flow-marginal breccia characteristic

51852) microl itic subvitric groundmass. Coarse chi lied-basaltic. prImary chromlte. Relatively altered, but wi th
amygdales, aggregates of adularia, quartz, compositional affinities to 315740.

", epidote and chlorite.-.,.,,'
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Attachment

Sample No.

515043

515048

515052

Location

6800N, 5080E

6585N, 5090E

5600N, 5980E

488()72

Description

Basaltic volcaniclastic?

Andesitic volcaniclastic?

Rhyolitic volcaniclastic
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REPORT CMS 89/3/22

39 Beulah Road. Norwood. South Australia 5067
Telephone (081 425659 Fax (06) 3631820
International: Telephone + 618 425659 Fax + 616 363 1620

28th April, 1989

A.W. McNeill

H.W. Fander, M. Sc.

Petrology

20th March, 1989

3 Samples

Letter dated 15.3.1989

WORK REQUESTED:

YOUR REFERENCE:

DATE RECEIVED:

SAMPLE NOS.:

SU8MITTED BY:

Mr. A.W. McNeill
Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
Mr. H. Skey
Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123, Camberwell Road
HAWTHORN EAST / VIC. 3123
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REPORT CMS 89/3/22

A suite of three rock chip samples from an area south of the Que River

mine was received for routine petrological examination. Representative

thin-sections were prepared, examined in transmitted light and, together

with respective offcuts, in oblique incident light.

Attached descriptions summarise the microscopic data and include

interpretative comments.

Summary

Sample 515043 and 515048 represent primarily compositionally similar

basaltic volcanics comprising a lithic( -crystal) tuff and a strongly

porphyritic/amygdaloidal lava, respectively. Both rocks may be

categorised as (altered) "two-pyroxene" basalts, with 515048 also

carrying a little selectively altered phenocrystal ?olivine, represented

by sheared phyllitic/lensoid masses of chlorite.

The 515043 basalt exhibits a characteristic prehnite-pumpellyite facies

alteration assemblage analogous to that previously noted (CMS 88/8/2) in

this area. In contrast, sample 515048 exhibits a "prograde" amphibole

(tremolite-actinolite) bearing assemblage.

Sample 515052 represents a thoroughly altered and heterogeneously sheared

(similar ly 515048) rhyolitic breccia. Detail is obscured by alteration

and deformation effects, but general features suggest a

(biotite-rhyolitic) intrusive breccia mode of origin.

D. Cowan, B. Sc.



Framework of angular to irregular lava clasts with albitised
plagioclase, fresh to incipiently prehnitised augite and
minor selectively quartz-prehnite-pseudomorphed ?orthopyroxene
phenocrysts; varying proportions of quartz-epidote-prehnite­
pumpellyite amygdales and cloudy microcrystalline epidote­
prehnite-altered albitised feldspar-microlathic to microlitic
subvitric groundmasses. Matrix/cement of weakly epidote-stained
microcrystalline quartz aggregates with interspersed vugs of
coarser quartz, prehnite, epidote and minor chlorite.
Disseminated augite, altered feldspar and ?orthopyroxene crystal
fragments.
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SAMPLE NO.:

CLASSIFICAnON:

COMPOS I n ON:

515043

Basaltic Tuff

(T .5. 61447)

488675

1.
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FABRIC:

ACCESSORIES:

COMMENTS:

Poorly sorted angular, psammite to lapilli grade, lithoclastic,
with minor crystal fragments. Interclastic cavity filling
matrix cement; marginally clast corrosive-replacive, with
irregular zones of replacive prehnite.

Sporadic spongy clots of feldspar-replacive microcrystalline
epidote and pumpellyite. Extremely rare ultrafine opaques
(?chromite). Minor traces of partly oxidised sulphide (pyrite,
rare oxidised chalcopyrite?) partly concentrated in
amygdales.

A lithic tuff with accessory crystal components reflecting
"prehnite-pumpellyite facies" alteration. ~elict textural and
compositional features are typical of a "two-pyroxene" basalt,
with essentially fresh clinopyroxene accompanied by subordinate
selectively altered phenocrystal (?ortho-)pyroxene.



Strongly porphyritic and amygdaloidal, flow-structured and
mildly flow-brecciated. Weakly sheared, with phyllitic chlorite
aggregates, and mildly granulated.

Conspicuous fine chromite, partly concentrated in altered
ferromagnesian phenocrysts. lraces of leucoxenic semi-opaques.
Minor secondary limonitic and Mn-oxidic stainings.

A strongly porphyritic and amygdaloidal "two-pyroxene" basalt,
flow-structured and mildly flow-brecciated, with milu but
penetrative shearing and granulation effects. lhis rock exhibits
minor selectively chloritised phenocrystal ferromags. inter­
preted as olivine on the basis of differential alteration.
The alteration assemblage includes a little amphibole and
appears prograde in comparison with the prehnite-pumpellyite
facies assemblage in 515043.

2.

488676

(1.5. 61448)

Amygdaloidal Basalt

515048

Frequent fresh to weakly/variably tremolite-actinolite-replaced
augite, chloritic microcrystalline quartz pseudomorphs after
?orthopyroxene, subordinate albitised to kaolinitic quartz­
pseudomorphed feldspar phenocrysts, minor chloritised ?olivine
phenocrysts and frequent chlorite amygdales with interspersed
clots of carbonate (calcite). Altered groundmass of chlorite
and cloudy carbonate with similarly altered ferromagnesian and
feldspar microlites. Minor clots of cloudy microcrystalline
allanitic epidote and microcrystalline quartz.

ACCESSORIES:

COMMEN1S:

FABRIC:

COMPOSI1ION:

CLASSIFICA1ION:

SAMPLE NO.:
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Leucoxenised opaques and martitised/degraded magnetite.
Thinly/pervasively disseminated fine to ultrafine extensively
oxidised pyrite.

Variable. Essentially a moulded, crudely flow-structured
lithoclastic breccia with millimetric-scale clasts, variously
featureless to "porphyry-textured". Finer detail obscured
by mild but penetrative shearing and granulation effects
analogous to those in 515043.

Frequent variably corroded feldspar (dominantly albite) and
quartz phenocrysts, subordinate semi-sericitic white mica
pseudomorphs after phenocrystal biotite in a matrix of micro­
crystalline quartz and variably kaolinitic/partly degraded
feldspar with irregularly interspersed patches of chlorite
and feldspar-replacive sericite.

3.

,; C.' 8 L' ,.., "!
"10<\)11

(T.S. 61449)515052

Rhyolitic Breccia

Much finer detail obscured by alteration and heterogeneous
(?fault-related) shearing effects, but general features are
consistent with an intrusive breccia, rather than strictly
fragmental (i.e. pyroclastic) mode of origin. Primary
composition was biotite-rhyolitic. This rock exhibits partial
silicification and feldspathisation, with a primarily subvitric
groundmass/matrix and a phyllosilicate alteration overprint
enhanced by partial weathering effects (kaolinitic). Analysis
for Au may be warranted.

ACCESSORIES:

COMMENTS:

FABRIC:

COMPOS I TION:

CLASSIFICATION:

SAMPLE NO.:
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Attachment

Sample No: Location Field Description

515115 4200N 5915E Andesitic volcaniclastic

515122 4000N 4975E Dacitic lava

515123 4000N 5452E Dacitic lava

515125 4000N 5585E Dacitic lava

515126 4000N 5655E Andesitic-dacitic lava

515130 5400N 5200E Brecciated andesite lava

488678
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FOR ABERFOYLE RESOURCES

Rocks from the Hellyer area (attn. Andrew McNeill)

by
Anthony J. Crawford

Geology Dept
University of Tasmania
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SAMPLE NUMBER: 515115

SUMMARY:
This is an autobrecciated lava composed of quenched

fragments of plagioclase+augite-phyric andesite.

HAND SPECIMEN:
This is a dark green lava breccia containing aphyric to porphyritic

very fine-grained lava fragments to at least 3cm across set In a strongly
chloritlc groundmass.

THIN SECTION:
Most of this sample is composed of all or parts of about four different

lava fragments, all set in a more heterogeneously textured matrix. The
largest lava fragment is a sparsely plagioclase+augite-phyric quenched
glassy mafic andesite. It contains elongate euhedral prisms of strongly
sericitized albitized plagioclase (about 2 modal%), and somewhat less of
smaller phenocrysts of fresh augite, often gathered in glomeroporphyritic
clots. These are all set in an almost isotropic groundmass of devitrified
glass containing abundant tiny acicular albite crystals showing flow
orientation. Other lava fragments differ from the above only in the
grainsize (former 'glassiness') of the groundmass, and are probably from
different parts of the same explosive flow. One small lava fragment is
notably vesicular, with the vesicles (<<Q.5mm across) being filled by pale
green chlorite.

The matrix of this sample forms only a small modal percentage of the
rock, and is generally lighter coloured and more crystal-rich than the lava
fragments. It is composed largely of crystal fragments and spalled-off
tiny fragments of devitrified glass, with abundant interstitial secondary
quartz, albite and chlorite. A few narrow epidote-quartz veins cut the
sample.

The metamorphic assemblage is albite-chlorite-epidote-Ieucoxene
(after tiny FeTi oxides in matrix)-quartz-sericite, and is
prehnite-pumpellite facies(since cpxis fresh and actinolite absent. The
sample is an autobrecciated andesitic lava. The absence of olivine
suggests that the lava was more likely to be andesite or basaltic andesite
than basalt.

'188680
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SAMPLE NUMBER: 515122

SUMMARY:
This Is a formerly glassy, sparsely plagioclase+augite­

phyric dacitlc lava.

HAND SPECIMEN:
This is a speckled pink and green very fine-grained felsic lava with

abundant ferruginized pits that probably represent former pyrite sites.

THIN SECTION:
Thin section examination shows this sample to be a texturally very

well preserved sparsely plagioclase+mafic-phyric dacitic lava.
Plagioclase phenocrysts, constituting probably around 5 modal% of this
sample, and are blocky idiomorphic prisms of albite mainly less than 2mm
across. They are partially replaced by very fine-grained sericite, and
occasionally contain angular grains of dirty yellow epiote. Former mafic
phenocrysts are much less abundant than plagioclase phenocrysts, and are
totally replaced by yellow-green chlorite. They occur as small (to 1mm
long) euhedral prisms with outlines strongly suggestive of augite
precursors. A few small FeTi oxide microphenocrysts are replaced by
leucoxene.

The groundmass of this sample has a texture indicative of an origin
via devitrification and crystallization from a former felsic glass. It is a
fine-grained regular mosaic intergrowth of ragged quartz, albite, chlorite
and minor sericite.

This is a well-preserved dacitic lava. I believe that the absence of
quartz phenocrysts (in itself not diagnostic), and the relatively abundant
mafic phenocrysts, suggest that this is unlikely to be a rhyolitic lava. I
see no evidence in the texture of the groundmass to suggest that this was
intrusive. It should be analyzed for the MRV data base. I kept the larger
fragment for this purpose.

488681
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SAMPLE NUMBER: 515123

SUMMARY:
This sample was a highly glassy, sparsley plagioclase+

augite-phyric dacitic lava.

HAND SPECIMEN:
This is a very fine-grained sparsely plagioclase-phyric pink felsic

lava.

THIN SECTION:
In thin section, this sample is seen to be a sparsely plagioclase­

phyric dacitic lava with rare chloritized mafic phenocrysts set in an
unusual textured groundmass. The plagioclase phenocrysts make up less
than 5 modal% of the sample, and are mainly less than 1mm long. They are
strongly sericitized blocky prisms, rather difficult to distinguish from the
sericitic groundmass. The few small former mafic phenocrysts are
euhedral shapes, probably originally augite, that have been replaced by
intense olive green chlorite, that is slightly oxidized in places.

The groundmass of this sample at first looks almost granular and
detrital. It is composed dominantly of tiny equidimensional quartz and
sericitized feldspar grains, with common greenish-yellow chlorite.
Although this texture is not the standard ragged mosaic texture produced
by crystallization of devitrified felsic glass, this may be because the
groundmass feldspar (albite and perhaps some K spar?) has been
sericitized, which blurs the mosaic texture. There is no sign of tiny
microlites of feldspar, nor is the texture like the holocrystalline
groundmass textures developed in more slowly-cooled felsic lava interiors
and domes and plugs. The sample was highly glassy. Again, the lack of
quartz phenocrysts and the relative abundance of chlorite suggest that this
sample may have been dacitic rather than rhyolitic.

48SH82
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SAMPLE NUMBER: 515125

SUMMARY:
This is a sparsely plagioclase-phyric dacitic lava with a

vitrophyric groundmass, and relatively common chlorite in the
groundmass.

HAND SPECIMEN:
This is a dark brown-green sparsely porphyritic felsic lava.

THIN SECTION:
This sample contains around 5 modal% of small (<<1 mm long) blocky

to elongate euhedral plagioclase phenocrysts, and uncommon chloritized
mafic and leucoxenized FeTi oxide phenocrysts in a heterogeneous
groundmass. The plagioclase phenocrysts have been albitized, and are
partially to totally sericitized, and usually contain green chlorite flakes.
Smaller, more elongate microphenocrysts of albite are not uncommon, and
aresimilarly altered. The few former mafic phenocrysts present have been
pseudomorphed by green chlorite, but were probably augite. Somewhat
more common than the former augite phenocrysts are FeTi oxide
phenocrysts that have rims of leucoxene and cores of very fine-grained
murkyepidote(?).

The groundmass of this sample is rather heterogeneous, and notable in
that it contains abundant chlorite. It originally had a vitrophyric texture
characterized by acicular plagioclase microlites randomly orientated in a
quenched glassy matrix. The latter has devitrified and altered in an
unusual manner, with polycrystalline quartz and albite forming small (to
about OAmm across) subspherical patches throughout the groundmass, and
initially resembling tiny amygdules. Chlorite and common wispy sericite
streaks, plus trains of tiny Fe oxides, occur around these quartz-dominated
patches.
The sample is transected by several very narrow quartz-chlorite vein lets,
and these same minerals fill several large angular voids. The metamorphic
assemblage is prehnite-pumpellyite facies.

This is a well-preserved dacite, although the textural evidence
doesn't allow definitive assignment as a lava or a shallow intrusive. I
favour an extrusive origin, although the smaller proportion of original
glass in this sample relative to the previously described dacites suggests
that this sample may come from the interior portion of a flow. This
sample could be analyzed for the MRV data bank.



SAMPLE NUMBER: 515126

SUMMARY:
This is a plagioclase-phyric dacitic lava with a

perlitically-cracked groundmass.

HAND SPECIMEN:
This is a dark grey-green plagioclase-phyric felsic lava cut by a

diffuse band about 0.S-1om wide of more intense alteration and
recrystallization.

THIN SECTION:
This sample contains around 10-12 modal% of small plagioclase

phenocrysts in a perlitically-fractured devitrified glassy groundmass. The
plagioclase phenocrysts are smaller than 1mm long, and are well-formed
equidimensional to slightly elongate prisms that often show marginal
resorption and rounding. They often occur in multi-crystal clots, and show
weak sericite spotting. There are no former mafic silicate phenocrysts in
this sample, although small leucoxenized FeTi oxide phenocrysts are not
uncommon.

The groundmass of this sample shows a beautifully developed perlitic
texture with abundantcurved perlitic fractures. The groundmass is
vitrophyric, with abundant tiny acicular quench plagioclase micro lites set
in a matrix of probably devitrified glass, now composed of an intergrowth
of patchy anhedral quartz and albite, riddled with pale green chlorite and
sericite. The acicular plagioclase (albite) microlites define a flow
lineation around phenocrysts.

In a diffuse band of much more altered and recrystallized rock, it is
clear that strong fluid movement through the former fracture (?) has
produced local small-scale autobrecciation, with recrystallization of
notably more coarse-grained quartz, albite and chlorite. The chlorite in
this highly altered band occurs as bright yellow-green patches, rather than
as tiny wisps (as it is through most of the groundmass. In a few places,
these narrow zones of recrystallization open out into dilation fractures
that are filled with radiating polycryustalline quartz aggregates.

The metamorphic assemblage in this sample is prehnite-pumpellyite
facies. The sample is a dacitic lava, with an extrusive origin being
strongly supported by the perlitically-cracked groundmass.
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SUMMARY:
This is a hyaloclastlte derived from a basaltic andesite or

evolved basaltic composition.
HAND SPECIMEN:

This is a dark green autobrecciated lava or hyaloclastite composed of
darker angular lava fragments from>1cm across to <1 mm, set in a lighter
more altered matrix.
THIN SECTION:

This sample is seen to be a basaltic or basaltic andesite lava breccia
or hyaloclastite containing abundant phenocrysts of plagioclase and augite
in a very heterogeneous-textured groundmass. The best preserved lava
fragments are augite+plagioclase-phyric basaltic andesite with an
exceptionally fine-grained, almost isotropic devitrified glassy
groundmass. Alteration of the latter in small patches has produced
polycrystalline quartz aggregates and streaks flecked through the
groundmass. Augite phenocrysts are large euhedral crystals to 2mm long,
often occurring as multicrystal clots; they vary over small distances from
entirely fresh to entirely chloritized. Former plagioclase phenocrysts are
smaller than augite crystals, but equally as abundant (about 10 modal%
each). They are almost totally replaced by sericite and minor very
fine-grained epidote in places.

The matrix of this sample is extremely heterogeneous, and is
composed of a diverse array of augite and plagioclase crystal debris,
devitrified glassy lapilli and tiny comminuted lava fragments. The degree
of alteration of the matrix is higher than the lava fragments, clearly due
to its greater porosity. Intense fluidflow through the porous matrix has
led to chloritization of most of the augite, epidote-sericite alteration of
the plagioclase phenocrysts, and abundant quartz-albite-chlorite­
sericite-epidote alteration. Relatively coarse-grained patches of
quartz-albite occur in the matrix, and dusty pale brown prehnite patches
are common. Tiny bright green pumpellyite patches with characteristic
purple-brown birefringence are scattered through the matrix, often in
association with fluffy spherules of bright yellow epidote.

The fragmental nature of this sample is obvious in hand specimen and
thin section. However, the absence of jigsaw fit between the lava
fragments, and the abundant fine-grained lava and phenocryst debris
between lava fragments suggests to me that this sample was a
hyaloclastite or chill breccia rather than a slightly autobrecciated lava.
The absence of olivine, but abundance of augite inicates that the sample is
probably a basaltic andesite or evolved basalt. The metamorphic
assemblage is clearly prehnite-pumpellyite facies.
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SAMPLE NUMBER: 515130
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X = elerllenl concentration is below detection limit
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Results in ppm unless otherwise specified
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