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1.0 SUMMARY

Work on EL 106/87 continued to focus on delineation of the Cambrian

synvolcanic fault network of the Que-Hellyer Volcanic basin. Areas of

prospective stratigraphy, at depth, adjacent to synvolcanic fault

intersections are seen as conceptual targets for Volcanic Hosted Massive

Sulphides.

Delineation of structures was based on integration of all available

geological, geochemical and geophysical (magnetic and gravity) data into

a consistent three dimensional model of the Que-Hellyer Volcanic basin.

Twenty seven target areas are identified and have been ranked. Eleven

of the highest ranked targets are selected for diamond drilling and will be

tested before the end of June, 1995.
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2.0 INTROPUCTION

The Lake Mackintosh Exploration Licence (EL 106/87) was granted to

Aberfoyle Resources Limited on 5 February, 1988, subject to the Hellyer

Mine Agreement Ratification Act 1987. The licence comprised 135 sq

km previously covered by EL's 2/70 (Mackintosh) and 15/73 (Hatfield)

and encloses the 20.2 km2 of CML's 68M/84 and 103M/87

(encompassing the Que River and Hellyer mines and facilities).

Under the terms of this Act the licence was issued for ten years with

partial relinquishments required on the second and fifth anniversaries.

The first partial relinquishment was effected in February, 1990 when the

licence was reduced from 135 to 95 sq km. The second partial

relinquishment from 95 to 54 sq km was effected on 5 February, 1992.

Current tenure is shown on Fig. 1.

This report summarises exploration completed in the Mackintosh district

on EL 106/87 for the period 1 February, 1994 to 1 February, 1995.
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3.0 SURFACE EM SURVEYS

3.1 Introduction

The Southwell Subgroup is defined as the 1000m thick sequence

of felsic volcaniclastic, greywacke, siltstone and minor lava

overlying the Que River Shale. It is equivalent in its lower part to

the Upper Rhyolitic Sequence of Hellyer Mine. North east of

Hellyer the Southwell Subgroup is overlain by the Mount Cripps

Subgroup; a sequence of volcanogenic conglomerates and

sandstones correlated with the Middle to Upper Tyndall Group of

the southern Mount Read Volcanics.

Re-evaluation of the Southwell Subgroup has been encouraged by

recent volcanological work of McPhie and Allen (1992) who

recognise distinctive mass flow deposits of regional extent.

Southwell Subgroup rocks are correlated with similar facies

associations at Sock Creek, Pinnacles, White Spur and the

Rosebery-Hercules mine sequences.

Such an interpretation suggests that Rosebery-Hercules

mineralisation may be slightly younger than Que River-Hellyer.

This is supported by recent structural analysis of the Rosebery

sequence which is now considered to be overthrust by and

younger than the northern Central volcanic Complex; Berry 1993.

There is also a broad correlation now recognised between the

Southwell Subgroup and Lower Tyndall Volcanics of the southern

Mount Read Volcanics; Corbett, 1992.
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The timing of Cu, Pb, Zn mineralisation in this area e.g. Mt Lyell­

Comstock and Howards Anomaly-Tyndall Creek is around the

Upper Central Volcanic Complex boundary through to the Lower

Tyndall group and is therefore also broadly contemporaneous with

the Southwell Subgroup.

In addition a younger mineralising event is evidenced by the Henty

gold mine which is hosted by post Middle Tyndall Group

volcaniclastics. In the northern Mount Read Volcanics these rocks

would correlate with the Lower Mount Cripps Subgroup.

From the above it can be seen that recent stratigraphic re­

interpretation has increased the prospectivity of the relatively

under explored Southwell Subgroup and Mount Cripps Subgroups.

Exploration on Mackintosh EL 106/87 to date has focussed on the

Que Hellyer Volcanics. Overlying Southwell Subgroup and Mount

Cripps Subgroup rocks have only received local attention in areas

of geological interest. Areas such as Murrays Road (sulphide

clasts), Medway River (? rhyolite dome) and Southwell Gorge

(hydrothermal alteration) have been surveyed with surface EM.

However, the bulk of felsic volcanics, which underly about half the

area of EL 106/87, often beneath Tertiary basalt up to 150m thick,

remain relatively unexplored.

In addition the recent Mackintosh aeromagnetic survey indicated

many shallow breaks within Tertiary basalt north of Hellyer.

Similar orientations and spacing to known Cambrian structures

within the Que Hellyer Volcanics provide reasonable confidence

that they reflect reactivation of underlying, possibly synvolcanic,

basement structures, Fig. 2.
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The most prospective is a NNE trending structure that extends

away from Hellyer into the NE corner of the EL. It is inferred to

represent a continuation of the Que-Hellyer structure and presents

a prime target where it intersects prospective stratigraphy.

3.2 proposed programme

Given the exploration status of felsic sequences at Mackintosh,

surveying by surface EM and locally with soil geochemistry was

considered to be the best method for initial target generation.

Only prospective basal Southwell Subgroup (Rosebery horizon) and

Lower Mount Cripps Subgroup (Henty horizon) rocks were

proposed for coverage.

Four areas are currently being surveyed. These are shown on Fig.

3. They are:

3.2.1 Southwell Gorge Area

Basal Southwell Subgroup rocks dip steeply NE in this area

which is just east of the present limit of EM coverage. A

small surface EM survey (three loops for 14 line km) is

proposed to test Southwell Subgroup rocks overlying the

regional NW trending gravity lineament (Cambrian transfer

fault) that passes through Hellyer.

The area is adjacent to the NE trending Mount Cripps Fault

which is also inferred to be synvolcanic. Other Southwell

Subgroup rocks to the north and east are considered to be

too high in the sequence to warrant surveying with EM.
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3.2.2 Murrays Road Area

The target in this area is mineralisation within the Lower

Mount Cripps Subgroup i.e. equivalent to the younger

Henty mineralising event. Evidence of mineralisation at

this stratigraphic level in the Murrays Road area is present

as massive pyrite clasts in an epiclastic breccia

outcropping on the Cradle Mountain Link road and in

costeans excavated by Aberfoyle in 1990.

The NW trending Upper Mayday Fault bounds the NE side

of the proposed survey area and shows evidence of

synvolcanic activity. Lower Mount Cripps Subgroup

volcaniclastics are only developed on the SW side of the

fault. To the NE Upper Mount Cripps Subgroup rocks rest

directly on Southwell Subgroup. Additionally, ten

kilometres SE, along strike and potentially on the same NW

transfer structure, another fault bounds the Sticht Range

Beds (base of Mount Read Volcanics) and Back Peak Beds

(correlate of Eastern Sequence). Anomaly 13 and the Anio

Creek gold mineralisation are located adjacent to this fault.

The eastern side of the area proposed for EM surveying

also lies along the Que-Hellyer Structure. A five loop 34

line kilometre survey is proposed.

Soil geochemistry (Au, Ag, Cn, Pb, Zn, As, Ba) is also

proposed over outcropping volcanics in this area to allow

for non-conductive gold rich mineralisation of Henty style.
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3.2.3 Que-Hellyer Corridor Area

Interpretation of Mackintosh aeromagnetics indicates the

Que-Hellyer Structure, along which the Que River and

Hellyer orebodies have developed, may extend for at least

a further ten kilometres to the NE.

Previous EM surveys and sterilisation by the 220 Kv

powerline cover the structure from Hellyer Mine to the

Cradle Mountain Link Road. From here to the Upper

Mayday Fault will be surveyed by the Murrays Road EM

survey. The area immediately NE of the Upper Mayday

Fault is not proposed for further work as it is interpreted to

be underlain by unprospective Upper Mount Cripps

Subgroup and Upper Southwell Subgroup volcanics.

However, further to the NE, Cambrian rocks are obscured

by Tertiary basalt resulting in very poor knowledge of pre­

Tertiary rocks in this area. To the west MAC20 and

MAC22 have intersected Southwell Subgroup

volcaniclastics that are probably relatively high within that

sequence. They are inferred to occur within the south

plunging Black Marsh Syncline, the eastern limb of which

lies close to the Que Hellyer Structure in the NE corner of

the EL. Also within this area is the postulated extension of

the Henty Fault.
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Prospectivity in the survey area is entirely dependent on

tightness of the Black Marsh Syncline and location of the

Henty Fault. Both govern whether prospective basal

Southwell Subgroup stratigraphy can dip up into EM range

in the Que-Hellyer Structure area and both are poorly

constrained.

Despite poor constraints the potential for prospective

stratigraphy to intersect the Que-Hellyer Structure within

surface EM range indicates a surface EM survey is

warranted. A six loop 33 line kilometre survey is

proposed .

3.2.4 Hellyer North Area

The final area proposed for EM coverage is the western

limit of Southwell subgroup rocks. northwest of Hellyer,

along the western edge of EL 106/87. Again Cambrian

rocks are largely overlain by Tertiary basalt.

The only prospective structure inferred to pass through the

survey area is the NW trending regional gravity linear that

passes through Hellyer.

A six loop 30 line kilometre survey is proposed.

3.3 progress

EM survey grids are shown on Fig. 4. At the end of the reporting

period 70 line kilometres of gridding is complete. EM surveying

will commence shortly and the results will be presented in the next

annual report.
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4.0 SOUTH MOUNT CHARTER AREA

4.1 Introduction

Interpretation of areomagnetic data in the Mount Charter area

indicated the presence of a corridor of low magnetic intensity

extending south from the Que River alteration zone and passing

east of Mount Charter. An 800m drill hole was proposed to test

the base of dacites overlying this structure on section 4500N.

Full details of the target are described in the last annual report,

Richardson, 1994. At that time results from this hole, MAC36,

were not available. They are therefore presented below.

4.2 DOH MAC 36

4.2.1 Introduction

DOH MAC 36 was collared on 5-6-93 and completed on

16-8-93 at 814.4m. Collar location is at AMG

5391 041.2N, 390059.6E.

4.2.2 Geology

A detailed log and petrological descriptions are attached as

Appendix I, whilst a cross section is included as Plate

MAC 432.
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A summary log is as follows:

o 85.6m Feldspar phyric dacite lava and breccia

85.6 - 95.4m Andesite lava and breccia

95.4 100.5m Vesicular Basalt lava

100.5 - 108.4m Andesite lava and breccia

108.4- - 121.8m Andesite lava

121.8 - 136.6m Dacite lava and lapilli volcaniclastic

136.6 - 457.1 m Aphyric to feldspar phyric andesite

lava and volcaniclastic

457.1 - 488.3m Vesicular basalt lava and volcaniclastic

488.3 - 589.9m Aphyric to feldspar phyric andesite

lava and volcaniclastic

589.9 - 600.3m Dacite lava

600.3 - 730.1 m Aphyric to feldspar phyric andesite

lava and volcaniclastic

730.1 739.6m Andesite lava with intervals of strong

Si + Se + Py alteration

739.6 - 763.4m Andesite lapilli to breccia volcaniclastic

containing local Si + Se + Py fragments

763.4 - 795.0m Moderate to strongly Si+Se+Py

altered ash to fine (coarse) lapilli

volcaniclastic

795.0 - 800.5m Moderate Se Py Co altered basalt lava

800.5 - 811.1 m Interbedded ash volcaniclastic,

micaceous greywacke and black shale

811.1 - 814.4m Micaceous greywacke

MAC 36 intersected a thick sequence of evolved andesite

with minor dacite lava and associated volcaniclastics

resting conformably on mica sandstone basement.
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This sequence is also intersected by MAC 33 and MAC 37

and dominates the SW corner of the Que-Hellyer Volcanic

basin, up until Upper Basalt time.

Dacite dominates in the top of the hole down to about

137m. Below this point feldspar phyric andesite lavas and

breccia only contain minor lenses of dacite and vesicular

basalt. The entire sequence is epiclastic poor with the

best development from 763 to 795 metres in the transition

from Que-Hellyer Volcanics to underlying mica sandstone

basement. Epiclastics in this area comprise pyritic silica

and sericite altered ash to fine lapilli volcaniclastics,

indicating quiescence with some hydrothermal alteration,

prior to eruption of the volcanics.

Hydrothermal alteration in MAC 36 is only weak to

moderately developed. Domainal to pervasive

silica +sericite.±chlorite alteration is common throughout

the volcanics. It is strongest in dacites near the top of the

hole where it is associated with a locally well developed

cleavage. Also present in the lava sequence is patchy to

pervasive locally strong epidote.±silica alteration often

associated with disseminated sphalerite.

Epiclastics between the mica sandstone and andesite lava

sequences are moderate to strongly sericite +silica +pyrite

altered. This may indicate potential for massive sulphide

mineralisation, at this stratigraphic level, elsewhere in the

Que-Hellyer Volcanic basin.
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Trace disseminated pyrite occurs throughout the hole but

increases to about five percent in altered epiclastics at the

base of the Que-Hellyer Volcanics. Base metal

mineralisation is restricted to minor disseminations

associated with:

1) patchy epidote alteration or epidote silica veins

e.g. 323.1 - 347.2m

2) in silica +carbonate veins

Geochemistry

Seventy one core grind samples covering the length of

MAC 36 were submitted for assay. Sample intervals up to

22 metres were chosen to coincide with lithological

boundaries.

Samples were analysed for whole rock and Zr, Cr, Ba, As,

S, Cu, Pb, Zn, Ag and Au. Results are included as Plates

MAC 408A and B and Appendix II.

Cu, Pb and Zn values are generally low throughout, usually

below 100, 50 and 200 ppm respectively. However,

polymict epiclastic and an obscure sheared ash (?) interval,

associated with an internal basalt, between 456 and 473

metres, contain up to 1464 ppm Zn and 448 ppm Pb

(separate samples). Elevated values of up to 1410 ppm Zn

and 158 ppm Pb (separate samples) between 323 and 370

metres reflect disseminated sphalerite associated with

epidote alteration. Base metal values from pyritic

epiclastics at the base of the Que Hellyer Volcanics are

low.
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Silver values are all below detection of 2 ppm. Gold

assays are also low, only rising above detection in dacites

near the top of the hole where a maximum of 0.025 ppm

is recorded. There is a broad correlation of detectable gold

with elevated As, Ba and S which reach maxima of 57

ppm, 0.62% and 0.8% respectively (separate samples).

These values are interpretted to reflect the southern end of

the Mt Charter alteration zone.

Both CaD and Na2D are depleted (CaD strongly) above

149.1 m. This results in alteration indices (Na2D +

CaD/Na2D +CaD + K2D + MgD) of up to 90 implying strong

footwall style alteration. K2D is also elevated above this

depth, consistent with sericite development.

However, visually alteration only appears to be weak to

moderate but again is interpretted to reflect the southern

end of the Mt Charter alteration zone. Alteration indices

elsewhere, including pyritic alteration at the bottom of the

hole, are low indicating low grade.

Whole rock and trace element data (Ti/Zr, P2D5' Cr)

confirm the presence of dacite interbedded with some

andesite above 136.6m. Below that point a thick andesite

sequence is confirmed with only minor basalt and dacite.
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4.2.4 Geophysics

A four loop downhole EM survey was undertaken in MAC

36. Loop locations and survey results are attached as

Appendix III.

No conductors attributable to massive sulphide

accumulations were detected.
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5.0 BARITE CREEK AREA

5.1 Introduction

DOH MAC 37 was drilled to test a structural/stratigraphic target in

the Barite Creek area, east of Mt Charter. The target and results

of this hole were described in the last annual report. However,

results of the downhole EM survey were not available at that time

and are therefore presented below.

5.2 Geophysics

A four loop downhole EM survey (Zonge EM) was undertaken in

MAC 37. Loop locations and survey results are attached as

Appendix IV.

No conductors attributable to massive sulphide accumulations

were detected.
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6.0 DRILLING pROGRAM

6.1 Introduction

Recent drill target generation at Mackintosh has focussed on

integrating geological, magnetic and gravity data and developing a

three dimensional structural picture of the Que-Hellyer Volcanic

basin. This approach is predicated on the recognition of the close

association of both Hellyer and Que River with district scale

structure and the general observation that hydrothermal deposits

are always focussed by co-active faults.

The inferred structural framework for the Que-Hellyer Volcanic

basin was reported in Richardson, 1994 and is shown on Plate

MAC 411. Some of these discontinuities can, with geological

data, e.g. facies and thickness variations, be confidently

interpretted as faults which were active during Cambrian

volcanism.

The interpretted fault array comprises major NW structures such as

the Hellyer Megastructure and NE trending structures such as the

Que Fault. These are interpretted as transfer and extensional basin

faults respectively. Another structural set is represented by the

Que-Hellyer structure which are interpretted as older basement

structures reactivated during basin forming extension. A fourth

series of E-W structures are defined by magnetics and gravity.

Their origin is obscure but a similar reactivation interpretation is

permitted, perhaps involving structures developed during

deposition of the earlier Central Volcanic Complex.
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Intersections of any combination of these structural elements may

represent high permeability zones which may control sites of

Volcanic Hosted Massive Sulphide formation. Deep drill targets are

indicated where prospective stratigraphy occurs adjacent to these

sites.

6.2 Proposed Program

A total of 27 target areas are identified. These have been ranked

and it is proposed to drill test the top eleven before the end of

June, 1995. The location of these targets is shown on fig. 5.

At the end of the reporting period the first two holes, both on CML

103M/87. are in progress. Results from these holes will be

included in the annual CML report.
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7.0 GRAVITY SURVEY

7.1 Introduction

Until recently existing gravity data over EL 106/87 was broad

spaced, except for detailed surveys over the Que River and Hellyer

orebodies. This coverage only reflected regional features. Gravity

was seen as a method to model and validate interpretted cross

sectional geology through the Que-Hellyer Volcanic basin.

7.2 Results

530 infill stations along available access throughout the EL were

read during 1993/94. All stations were then surveyed and

levelled. Reduction was undertaken by Leaman Geophysics.

Station locations, numbering and reduced gravity values are shown

on Plates MAC 413, A, B, C.
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8.0 CONCLUSIONS

A network of syn-volcanic faults within the Que-Hellyer Volcanic basin is

inferred from geological, geochemical and geophysical data. Deep drill

targets are indicated where prospective stratigraphy occurs adjacent to

these structures and in particular their intersection, below surface EM

penetration.

Twenty seven drill targets are identified of which eleven have been

selected for testing prior to July, 1995. Drilling has commenced, with

two rigs, on CML 103M/87.

Parts of felsic volcanic sequences hangingwall to the Que-Hellyer

Volcanics are considered prospective for Volcanic Hosted Massive

Sulphides and are currently being surveyed with surface EM.
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PETROGRAPHIC REPORT

Rocks from South, Southwest and East of Mt Charter
MAC 36

Attn: Steve Richardson 17/4/94

by
Anthony J. Crawford
Geology Department

University of Tasmania
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SUMMARY: This sample was a sparsely plagioclase-phyric glassy
probably dacitic lava that has suffered moderate sericite-
silica hydrothermal alteration, leading to total
recrystallization of the formerly glassy groundmass.

HAND SPECIMEN:
This is a grey-green intermediate to felsic probably formerly glassy

lava with dark olive spots,1 mm across that don't appear to be either
vesicle-filling or after small phenocrysts. They seem to define a weak
flow(?) orientation, which is cut at high angles by hairline dark chloritic
(?) fractures. The latter are transected by a set of narrow calcite
veinlets that parallel the flow(?) orientation.

THIN SECTION DESCRIPTION:
This sample is a strongly sericite-silica-altered formerly sparsely

plagioclase-phyric dacitic glassy lava. Plagioclase phenocrysts usually
less than 1mm long made up about 3-5 modal% of this rock, and show a
weak flow alignment; they are now represented by clots of colourless to
pale yellow-green sericite, and former crystal shapes are often
obliterated. There were a few former phenocrysts or microphenocrysts of
FeTi oxide, and these are now altered to dark leucoxenitic material.

The once-glassy groundmass has devitrified, then strongly
recrystallized to a patchy medium-grained quartzo-feldspathic mosaic
with larger anhedral quartz grains growing in strongly sericitized albite,
the whole lot being pervaded by discontinuous trails of sericite flecks
and veinlets. The latter define a weak foliation evident in thin section
but not obvious in the hand specimen. Very fine-grained magnetite or
pyrite is quite common disseminated throughout the recrystallized
groundmass. Narrow quartz-chlorite vein lets are cut by slightly wider
calcite vein lets. Neither are associated with any pyrite or ore minerals.

The significant alteration of this sample is probably due to localized
hydrothermal alteration rather than pervasive regional burial
metamorphism.
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SAMPLE: MAC 36 622294

SUMMARY: This sample is a low-grade burial metamorphosed and
moderately carbonate-altered formerly glassy plagioclase+
augite +FeTi oxide-phyric andesitic lava with common apatite
m icrophenocrysts.

HAND SPECIMEN:
This is a dark grey-green formerly plagioclase+augite-phyric

andesitic lava with streaky and patchy calcite alteration. Former mafic
phenocrysts are clearly chlorite-altered, and plagioclase phenocrysts are
altered to sericite and/or calcite.
THIN SECTION DESCRIPTION:

This sample is plagioclase-phyric andesite lava that has suffered
moderate carbonate alteration. Former plagioclase phenocrysts to about
2mm long maximum make up around 10 modal% of the rock, and are
totally replaced by massive calcite and/or very fine-grained sericite
aggregates. Much less abundant were former augite phenocrysts, which
are now thoroughly replaced by green chlorite. Former FeTi phenocrysts
were not uncommon, and are either replaced by messy brown leucoxene,
or by clots of small very well-crystallized crystals of sphene. This
sample contains a notable number of apatite microphenocrysts.,

The groundmass of this lava was probably originally vitrophyric to
glassy textured. It now consists of a strongly altered intergrowth of
patchy messy buff-coloured calcite, probably after albite, and larger
anhedral quartz grains and aggregates. A pervasive but not strongly
developed mesh of sericite cuts the groundmass, and often contains
streaks of chlorite intergrown with sericite. Veinlets of quartz-chlorite,
or calcite are quite common, and calcite blebs and patches are common in

the groundmass.
The alteration of this sample is probably more related to pervasive

regional burial metamorphism than to local hydrothermal alteration,
although carbonate is strongly developed. The abundance of apatite
microphenocrysts may indicate affinities with the more shoshonitic
lavas in the Hellyer region, and is a significant difference from the
standard Que Footwall andesites.



SUMMARY: This sample is a moderately hydrothermally-altered
andesitic hyaloclastite or chill breccia derived from a
plagioclase-phyric andesite lava.

HAND SPECIMEN:
This is a dark green-grey andesitic lava breccia with strong

alteration of the matrix enhancing the contrast between fragments
(mainly < 1cm long) and matrix.

This sample was a glassy andesitic hyaloclastite or chill breccia
that has suffered moderate hydrothermal alteration. Chlorite-rich altered
lava fragments developed a weak foliation during hydrothermal
alteration, whereas the more silica-rich matrix resisted foliation

development.

The groundmass of the lava fragments has altered to a chlorite- and
very fine-grained silica-dominated intergrowth with calcite and sericite
defining perlitic cracks and cross-fractures, and also defining a
moderately well-developed foliation. Matrix between fragments is almost
unfoliated, and is composed of a heterogeneous sugary-textured
quartzose intergrowth with common intergrown calcite and sericite, and
minor disseminated pyrite. It is clearly a result of strong fluid
interaction with the formerly glassy brecciated lava

80S05fj

153·0""SAMPLE: MAC 36 622295

THIN SECTION DESCRIPTION:
This sample is a strongly altered, weakly foliated andesitic

hyaloclastite breccia. Fragments are more chloritic than the more silica­
rich matrix, and most fragments, despite their alteration, retain a
perlitic texture indicating that they were originally glassy. The andesitic
lava was moderately plagioclase-phyric, with phenocrysts of albitized
plagioclase to about 3mm across (mainly much smaller) being heavily
calcite and sericite. A few calcite pseudomorphs after probable augite
phenocrysts are present, and former FeTi oxide phenocrysts are
leucoxene-altered.
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SAMPLE: MAC 36 622296

SUMMARY: This sample was a glassy moderately plagioclase­
phyric andesitic lava; weak hydrothermal alteration (calcite­
sericite) overprinted a chlorite-quartz assemblage in the
groundmass.

HAND SPECIMEN:
This is a dark green-grey, more massive altered plagioclase-phyric

andesitic lava very similar to the proto lith (or less altered fragments in)
of the previous sample.

THIN SECTION DESCRIPTION:
This sample is a moderately altered plagioclase-phyric andesitic

lava originally composed of around 15 modal% plagioclase phenocrysts,
and a few augite and FeTi oxide phenocrysts in a formerly glassy
groundmass. The albitized plagioclase phenocrysts are to about 3mm long,
and most are totally replaced by calcite and sericite. The few
identifiable former augite phenocrysts are altered to chlorite, and FeTi
oxide phenocrysts are altered to either leucoxene, or clots of small
euhedral sphene crystals. A number of apatite microphenocrysts were
noted in this sample.

The groundmass of this rock was almost certainly glassy to sparsely
vitrophyric. In places, tiny albitized plagioclase microlites occur in
altered glass, but throughout most of the slide the groundmass is now
composed of an even-textured intergrowth of yellowish green chlorite,
sugary anhedral quartz, and leucoxenitized former FeTi oxides. Patchy
sericite and chlorite overprints the chlorite-quartz alteration
assemblage in places. A few irregular vesicles are filled by chalcedonic
silica.

This formerly largely glassy andesitic lava is very similar to the
previous sample 622295, which autobrecciated, and subsequently altered
more intensely than this more massive coherent lava. Alteration in this
sample is weak hydrothermal alteration (calcite-sericite) over an earlier
chlorite-quartz-dominated burial metamorphic alteration.
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SAMPLE: MAC 36 622297

SUMMARY: This sample is a quite strongly plagioclase-phyric
burial metamorphosed dacitic to evolved andesitic lava.

HAND SPECIMEN:
This is a dark brown finely plagioclase+augite-phyric andesitic to

dacitic lava.

THIN SECTION DESCRIPTION:
This sample is a quite strongly plagioclase-phyric lava of probably

dacitic composition, with a formerly vitrophyric texture. Plagioclase
phenocrysts make up around 20 modal% of the rock, and occur as single
crystals, or commonly crystal clots to about 2mm across; they are
totally albitized, but occasionally they contain small granular inclusions
of yellowish epidote and green chlorite. Former augite phenocrysts are
rather rare, «2 modal%) and are replaced by green chlorite; common FeTi
oxide microphenocrysts are replaced by brown leucoxenitic aggregates.
Apatite microphenocrysts are present, but are not nearly as abundant as
in sample 622294.

The groundmass of this sample was originally composed of a very
fine-grained vitrophyric intergrowth of tiny plagioclase microlites set in
glass. The glass has recrystallized to a very patchy but extremely fine­
grained quartzo-feldspathic intergrowth from which blebs of anhedral,
often multi-crystalline quartz up to about 0.2mm across are growing.
Spots of green chlorite and leucoxenitized tiny FeTi oxides are common
throughout the altered groundmass. The sample is cut by a few hairline
quartz-calcite vein lets.

Alteration in this sample is not related to local hydrothermal
system, but rather, is due to pervasive regional burial metamorphism at
prehnite-pumpellyite facies. The sample is probably a dacite or evolved
andesite composition.



SUMMARY: This sample is a very strongly epidote (± minor
sph ale rite)-altered plag iocl ase+au g ite+o Iivi ne-phyric evoIved
basaltic lava.

HAND SPECIMEN:
This is a very strongly altered andesitic (?) lava that shows intense

zones of pale very fine-grained epidote alteration with occasional spots
and streaks of deep red-brown sphalerite to several mm across.

THIN SECTION DESCRIPTION:
This sample in its least-altered parts is a texturally well-preserved

plagioclase+augite-phyric andesitic to evolved basaltic lava. Small
augite phenocrysts are fresh but fractured, and make up around 5 modal%
of the rock. Smallish «1.5mm long) albitized plagioclase phenocrysts are
slightly more common, and often contain small inclusions of epidote. FeTi
oxide microphenocrysts are leucoxenitized. A few subhedral shapes now
composed of very fine-grained sugary silica may have been small olivine
phenocrysts.

The groundmass of the best-preserved parts of this rock was clearly
originally glassy to vitrophyric, with tiny plagioclase microlites set in
glass. The latter has recrystallized to a fine-grained quartzo-feldspathic
intergrowth with spotty epidote and chlorite.

The intensely epidotized areas of this sample consist of perfectly
preserved phenocrysts of fresh augite, albitized and epidotized
phenocrysts of plagioclase, leucoxene-altered FeTi oxide, and tension
gashes and fractures filled by quartz and chlorite all set in a matrix of
dense, fine-grained yellowish epidote that has replaced in toto the
original groundmass. Reddish anhedral small aggregates of sphalerite
often occur adjacent to the margins of the intensely epidotized zones.

The coexistence of olivine and plagioclase phenocrysts in this lava
suggest that it was probably an evolved basalt composition that has been
strongly altered in an oxidizing fluid regime with low carbonate activity.
Such alteration is often channelized, and may indicate proximity to a
fault.

33'8·0"""SAMPLE: MAC 36 622298
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SAMPLE: MAC 36 622299

SUMMARY: This sample was a moderately plagioclase-phyrlc
glassy to vitrophyric-textured andesitic lava that has suffered
weak hydrothermal alteration. producing a silica-chlorite­
dominated assemblage.

HAND SPECIMEN:
This is a massive grey-green plagioclase-phyric andesitic lava not

dissimilar to 622296.

THIN SECTION DESCRIPTION:
This sample is a quite strongly altered, plagioclase-phyric andesitic

, sparsely vesicular lava with a formerly vitrophyric groundmass.
Plagioclase phenocrysts make up about 10 modal% of this rock, and are
all small «1.5mm long) albitized crystals sometimes with a slight
dusting of fine-grained sericite. There were probably a few former ,augite
phenocrysts in this rock, but they are now replaced by quartz-chlorite­
calcite intergrowths. Former FeTi oxide phenocrysts are not common, and
are leucoxenitized.

Where best preserved, the groundmass of this sample consists of
tiny albitized plagioclase microlites in a very fine-grained quartz­
chlorite matrix after glass. However, the groundmass is extremely
heterogeneous and contains abundant small pockets, discontinuous veins,
and vesicle fillings composed of strained quartz. In some parts of the
slide, small shear zones are defined by much more intense chlorite
development and less sugary quartz than occurs in the remainder of the
slide. Quartz-calcite veins transect all earlier alteration.
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SAMPLE: MAC 36 622300

SUMMARY: This sample is an augite+olivine±plagioclase-phyric
basaltic lava typical of the Hellyer basalt; it shows a low­
grade burial metamorphic overprint best demonstrated by
sericitization of plagioclase and alteration of glassy
mesostasis to silica and chlorite.

HAND SPECIMEN:
This is a mid-grey homogeneous fine-grained and finely-augite­

phyric basaltic lava.

THIN SECTION DESCRIPTION:
This sample is an exceptionally well-preserved (texturally) finely

porphyritic basaltic lava with pervasive low-grade burial metamorphic
alteration at prehnite-pumpellyite facies. The sample is dominated by
small «1 mm long) fresh subhedral augite phenocrysts that make up
around 10 modal% of the sample and more commonly than not occur as
clots of intimately intergrown crystals. Most augite phenocrysts show
strong compositional zoning. Former olivine phenocrysts (-3-5 modal%)
are now composed of sugary aggregates of chlorite and calcite. The few
plagioclase microphenocrysts present are totally pseudomorphed by
rather coarsely crystalline sericite.

The groundmass of this sample was composed originally of an
intersertal aggregate of rather large plagioclase laths and smaller
granular augite and altered equidimensional FeTi oxides, with glassy
mesostasis. The latter has altered to chlorite and silica, and small
anhedral blebs of quartz are common growing in the groundmass. As for
the plagioclase microphenocrysts, the groundmass plagioclase laths are
replaced by coarsely crystalline sericite.

This is a fairly typical, if not slightly evolved, Hellyer basaltic lava,
with a typical regional burial metamorphic alteration overprint.
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SAMPLE: MAC 36 622367

SUMMARY: This sample is another plagioclase-phyric formerly
glassy andesitic lava with a chlorltized groundmass that has
been flooded in places by strong silica-dominated alteration ..

HAND SPECIMEN:
This is a dark grey-green massive plagioclase-phyric andesitic lava

with irregular bleached patches to several em across with considerably
less chlorite development.

THIN SECTION DESCRIPTION:
This sample is a quite strongly plagioclase-phyric andesitic lava

very similar originally to 622299. The sample consists of around 20
modal% of mainly small euhedral and subhedral albitized plagioclase
phenocrysts that often occur in clots of 10 or more crystals. Many have a
feint reddish tinge presumably due to submicroscopic hematite dust. A
few small augite phenocrysts have been replaced by chlorite, and FeTi
oxide microphenocrysts are all leucoxene-altered.

The less altered parts of the groundmass of this sample consist of a
fine-grained chlorite-quartz intergrowth after glass. Small chlorite
blebs are surrounded by rims of quartz giving the appearance of small
vesicle-fillings. However, in large areas of the section, corresponding to
the more bleached parts of the hand specimen, chlorite is considerably
reduced in abundance, and the matrix is flooded by a fine-grained
intergrowth of ragged quartz and feldspar, with common tiny dots of
leucoxene. Common stylolitic seams of insoluble material indicate
significant volume loss accompanied alteration of this sample.
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SAMPLE: MAC 36 622368

SUMMARY: This sample is moderately altered plagioclase-phyric
andesitic lava breccia in which the inter-fragment matrix is
composed of fine-grained epidote-quartz aggregates.

HAND SPECIMEN:
This is a strongly altered andesitic lava breccia or false breccia in

which dark grey fragments of plagioclase-phyric andesite to several cm
long are set in a cream-pink intensely altered matrix..

THIN SECTION DESCRIPTION:
This sample is quite distinctive petrographically, being a monomict

lava breccia composed of fragments of moderately plagioclase-phyric
formerly glassy andesitic lava, set in a matrix dominated by
exceptionally fine-grained epidote-quartz intergrowths. The lava
fragments are essentially identical to samples 622367 and 622299,
being composed of about 15 modal% of small albitized plagioclase
phenocrysts, often occurring in clots of more than 4 or 5 crystals, and
often containing epidote granules, set in a recrystallized formerly glassy
groundmass. Quite common small leucoxenitized FeTi oxide phenocrysts
are present, and a few chloritized augite phenocrysts are also present.
The latter is a formerly vitrophyric intergrowth of tiny albitized
plagioclase microlites in a very even-textured fine-grained quartz­
feldspar-chlorite intergrowth after glass.

The matrix between the lava fragments is composed of generally
very fine-grained quartz-epidote intergrowths, and the more the epidote,
the more opaque and isotropic becomes the matrix. The abundance of
epidote in this sample relative to the other petrographically similar
plagioclase-phyric andesitic lavas and lava breccias in this hole is
interesting, and presumably indicates significantly more oxidizing fluids
moving at this level compared with higher in the hole.
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SAMPLE: MAC 36 622369

SUMMARY: This sample is an autobrecciated plagioclase-phyrlc
glassy andesitic lava that has suffered hydrothermal alteration
that enhanced the brecciated appearance of the sample,
depositing fine-grained silica±pyrite in inter-fragmental
matrix.

HAND SPECIMEN:
This is a another plagioclase-phyric andesitic lava breccia similar

to the previous sample, but in this rock the inter-fragment matrix is not
epidotized.

THIN SECTION DESCRIPTION:
This sample is an autoclastic lava breccia in which the original

brecciated nature of the sample has probably been amplified and
exaggerated by subsequent hydrothermal alteration. The lava fragments
are of a plagioclase-phyric andesite, less porphyritic than the previous
few samples, but with probably around 5-8 modal% of sericite-calcite­
altered small plagioclase phenocrysts. Occasional ovoid vesicles are
filled by fine-grained silica, and uncommon FeTi oxide microphenocrysts
are replaced by messy brown leucoxenitic material.

The groundmass of the andesitic lava was glassy to very finely
vitrophyric , and well-preserved perlitic cracks are present in several
places. The glass has devitrified to a very fine-grained, dark quartzo­
feldspathic material in which tint to submicroscopic granules of epidote
are developed, but never as abundantly as in the previous sample.

The matrix between fragments, which often show well-developed
jigsaw-fit textures, is a very fine-grained, rather clear, sugary
quartzose intergrowth containing disseminated but uncommon small
pyrite crystals.
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SAMPLE: MAC 36 622370

SUMMARY: This sample is probably a plagioclase-phyric
formerly glassy andesitic lava from close to the base of a
flow, which has caught up diverse small lithic fragments
during flow. It has suffered oxidative hydrothermal
recrystallization producing a sericite-silica-hematite±epidote
alteration assemblage.

HAND SPECIMEN:
This is a dark grey probably polymictic andesitic lava breccia with

fragments up to about 1cm across of dark grey and black lava in a quite
altered grey matrix that contains significant disseminated pyrite.

THIN SECTION DESCRIPTION:
This sample is an unusual andesitic lithic tuff or relatively fine­

grained lava breccia. The large part of the sample consists of
plagioclase-phyric andesitic lava with albitized small plagioclase
phenocrysts that are totally replaced by sericite, and a formerly glassy
groundmass that now contains common small epidote granules and
abundant fine-grained hematite and sericite in a quartzose matrix. This
dominant part of the rock shows no obvious lava breccia texture.
However, around 5 or 6 obvious lithic fragments mainly around 2-3mm
across are present in this rock, and are mainly recrystallized formerly
glassy felsic lavas, with perlitic cracks well preserved in at least one of
them.

The origin of this rock is difficult to diagnose with certainty. It may
be a typical plagioclase-phyric andesite lava taken from close to the base
of a flow, which has caught up diverse small lava fragments during
eruption and flow. The texture is not typical of a lithic tuff, nor is it
really a lava breccia texture. Whatever it original proto lith, this sample
has suffered moderate oxidative hydrothermal alteration producing a
si Iica-se ricite- he matite±epido te-do minated assemblage.



HAND SPECIMEN:
This is a dark grey, weakly laminated siltstone or very fine-grained

greywacke.

SUMMARY: This sample is a siltstone with common fine-grained
pyrite and hematite, sparse small devitrified lava clasts, and
some angu lar quartz of uncertain derivation. The strongly
recrystallized matrix may have had a significant vitric ash
component.

THIN SECTION DESCRIPTION:
This sample is a weakly bedded siltstone with the banding defined

by slight changes of average grainsize and variations in the intensity of
development of secondary oxides and pyrite. The only discernible lithic
clasts are occasional angular grains of quartz of uncertain derivation,
and one or two small lithic clasts that are devitrified felsic lava, in one
case bearing a single sericitized plagioclase phenocryst. The matrix is a
very fine-grained and thoroughly recrystallized quartzose material
peppered with tiny opaques in darker layers, and lesser opaques and
abundant tiny epidote granules in lighter bands. Secondary calcite is quite
abundant overprinting all the bands or layers in this thin section. Some
narrow bands have quite a concentration of disseminated perfectly
euhedral pyrite that have grown in situ during alteration-
recrystallization. Abundant finer-grained opaques are less well-formed
and may be magnetite or hematite. It is likely, but difficult to prove, that
much of the 'matrix' of this fine-grained sedimentary rock was
comminuted vitric ash.

7ell .S""'"SAMPLE: MAC 36 622371
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Ti

5565

3124

3786

3252

3234

1499

3428

3123

3014

3557

OF 3

5 <5 19 <2 908 12 <5 213

23 8 77 <2 1588 4 6 163

9 7 75 <2 1234 4 10 161

62 <5 87 <2 906 <2 41 166

6 28 92 <2 1702 <2 13 170

9 23 3138 <2 725 11 145 154

4 <5 169 <2 3132 <2 127 152

71 32 414 <2 2348 <2 130 73

38 10 113 <2 322 <2 118 147

7 23 161 <2 2557 9 14 149

12 10 533 <2 1468 7 13 151

45 27 145 <2 2467 11 12 179

52 39 120 <2 1000 21 45 133

622369

622371

622367

622298

622300

622368

622294

622370

2

13

12

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

I 3 622295
I -4-+6-2-2-2-9-6--+---+-----+----+----+-----+----+----+----+-3-4-4-9--1

::. --5_t- -+ t-__+-__+-__-+__-+__-I t-__-+-__--1'1 622297 3290

I .":\:::~A.N~.' ~ ;:
IMffiiOO ':~,' . :

1 622293

:11--; 6,

,I 622299 3522
-I------+-----t----+----+----I-----+------II------+----+----+----!

il :
:,. 10
J
. 11

,
f--+-----+----1-----+---+---+---I----If----t----+------i

,
, 14
'J::-----t-----+---t--f-----+--+---+----+-----t-------t-------j
: 15

It'17

Il ::
Il 20

21

IL 23

r 24 DETECTION 4 5 4 2 10 2 5 60

ppm

Results in ppm unless 0ltlsrwise Specified IS ,=-I~ufflcienl sample
- =element not determined SNR=: sample not~lved

I
.

ppm ppm ppm ppm ppm ppm
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13.19 74.2 0.25 2.37 0.03 1.48 4.37 0.70 0.043

13.57 61.2 0.52 4.96 0.14 5.93 5.16 1. 26 0.144

14.05 65.4 0.54 5.86 0.09 3.03 3.68 1.79 <) .148

14.85 59.3 0.58 7.18 0.16 4.93 3.30 2.41 0.159

14.70 65.7 0.55 5.57 0.13 2.79 2.09 1.79 0.154

15.64 58.6 0.59 6.93 0.22 9.69 0.54 1. 84 0.201

14.45 61. 5 0.59 8.73 0.21 2.48 1. 70 3.31 0.173

15.86 51,.1 0.50 8.39 0.39 8.68 2.47 6.12 0.205

13.96 63.8 0.54 5.96 0.15 4.09 0.22 2.29 0.172

14.39 63.7 0.57 6.70 0.19 4.40 3.20 1.81 0.176

14.35 65.0 0.52 6.49 0.16 5.47 1.15 1. 75 0.155

16.73 57.7 0.93 8.13 0.12 3.71 3.53 2.29 0.182

12.97 65.5 0.63 6.50 0.05 2.72 1. 43 1 . 4~~ 0.182

622295

622371

622299

622370

622369

622294

622296
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[I~ 622367
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1 622293 0.21 99.95 0.224 2.59

1 2 622294 0.77 99.'64 0.016 5.89

(I
3 622295 2.13 100.21 <0.005 3.46

4 622296 1.38 99.77 0.025 5.46

;1
.

5 622297 4.77 99.99 <0.005 1.77

6 622298 3.08 99.85 0.180 2.07

I "I
622299 3.64 99.91 0.031 3.06

!I
8 622300 1. 56 99.78 0.025 4.41

9 622367 5.32 99.89 0.085 3.21
,; "

10 622368 2.64 99.95 0.029 2.08
i

" 11 622369 2.56 100.04 0.172 2.05

"
12 622370 2.28 103.62 1.615 3.94

" 13 622371 4.22 104.55 1.887 4.25 i

\

~
14

15 .

'I
Ir-----
17

J
18

t 19

:
i·:,' 20

21

I[ 22

"

(It
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24 DETECTION 0.05 0.01 0.005 0.01

It:~.,nP~",""I.~~~~~:;~~&!',"
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INTERVAL ELEMENTS ST

SAMPLE INTERVAL ELEMENTS
No. NUMBER REQUIRED NUMBER REQUIRED

1 b.;z(,vlCo 0-11''1 11"1 b2.b047 3M·' - 3SIt·c ",.,

2 62b 0 17 n·'! -3~'~ 4K
1

I/.~ '3i't-Cl - '3"",1"'·7

b:2.bo ~ 3b·Jt - 52· If 44
_,

3 IlL 3'11,1- ~ci}1 ~,."\

4 R srA!')b~ltb 14? SJ 'tff1. 0 - 't.1Jo/ I....,

S 10 52:&+ - b,·g ,,·It 'SI 42;'1-~~"! I r."
6 ?I (,H - SS'b 11<-" 52 431.·8-4S&·; I",.~

7 11 ~~., -9S-:£fI,... ~ "15&·2 -'TS7-II"., ..
8 1.3, IqS'4 - loo,S ~.I 5t+- 4Sr1- 4'7-2 ...,
9 14- /DO'$"- ro8't, ,.' s:::c:; ':1JiJ.z..- 4~ 1;2." ,.<

IrJg·/+ - 113'( Sl.
I lh ~10 1S •.f. ~;1WM

11 '2b 1\3' 0 -12.1·8 I·g ~7 1t7<:7 -488-3 IlC.<:

12 V ,u·~- 13kt "'.0 s8 4sg.:~ - Ltn,- I......

13 2'i.S I "3~' ~ - p·t'l· 1..,< ~ If-W) - SOS'9 "...,
14 'Ei \"tq., -I ~").~ .6 I&J 5b$· '! - 513" I..

•
15 .3.>, ",..,- \85'3 n'" ("A s,3'9 - 531"7 7.1

16 ?-I Ig'S'~ - 200' 'No' G2 531'I-S32:lt .7 ..

17 .~ ~o 'o-2IS'O &.3 5:3~:1.t - SS;l'C n·!.IS

18 ~ ~S'·O-.n7·' 17.1. u.. sso·o-m·~ 11..,

19 J>4- .22.1'" -dlf-~ .' lS. sLt" - 51~'S' ,.'t

20 _<.5
I

?1,. 57S'S"-Sg,·~l3L/-'3 - ll\gol ..." 1L.'t

21 .3.t.. .zlf8·o-m~ .... r..,7 5Sj'1-~'3 IO·~

l
,

22 3.7 I.2S1-8 -",~H '\l~ t-F. '00'3- '1't-3 1'+

23 £ .2.,~.S'-.2.1" '·5 19( '1'1·3 - 62'1'( q.,

24 ~
I

70 ~2Jt '(J - '31f'E.2.i'·O -02q!.· 12 10"-

25 Lm
I •

~3lt'~-'4'-J::lq~. 0 - 30").' q., 71 1'>5

41
' I /

71 '4q·3- ~10'~26 307·")-3.13'1 ~.~ 2J.~

I

{\
!

27 4~ '32,3'1 - 3.zg·~ 10" b70·r- (,8'·/ IU.,
28 t...<. :!lZg·g - 337,' I~.I J4. ~gq·I-1o't·/.t 1$"·3

29 44- 331·" -3"11" 1,' .. Ie::: 17o'f'4 -7.2rJl
i .< '"f--

I

7h ~2.o-o-73O·130 4-S" 3'1 ,., -3'11-2kJ :10·'

31 46 '3'11·l - 3b~·" In.'' 17 1730·1-73q·~~s
,I
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SAMPLE INTERVAL ELEMENTS ST SAMPLE INTERVAL ELEMENTS S1No. NUMBER REQUIRED NUMBER REQUIRED

1 if'6.2b olQ 73'/" -7~1'9 2..J ....

2 -R 741" -7'13'/ .' .
3 Rn 17~3"/ - 753" 911

4 5<"1 11S"3'c) -7'3''' ......
S R? 17£3'lf -11'" 7·7

6 ~~ 'ii-rAl.JhAth *7 K4 11/'1-182'S' If'"

8 'RS :1RH'-l~I''t ...
9 ~ ,1~I'lf -1QZ.,'Z. ., ....

10 '?7 11QZ·1-1QS-O lS ~ .

11 ~ 17q~O -~OO'S ·s

12 I(~JW~ goo·$'- ~\4-'! J3S.

13
Eo/\

14

lS

16

17

18

19

20

21

22

23

24

2S

26

27

28

29

30

31

.
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626016 47

626017 44

626018 29

626019 -?t 121

626020 74

626021 83

626022 71

626023 72

626024 61

82

88

298

195

33

13

22

7

26

200

272

257

2238

208

172

159

156

143

<2 0.008

<2 0.008

<2 0.008

<2 0.016

<2 0.008

<2 0.025

<2 0.024

<2 0.008

<2 0.010

0.008 3351 36

1822 16

1846 8

1022 17

2112 12

6268 17

3221 50

2445 44

2244 57

10 626025 104 12 148 <2 0.015 1050 37 !

11 626026 45 16 101 <2 0.008 - 1085 23

13 626028 , 117 15 154 <2 0.009 - 3408 34

14 626029 56 8 119 <2 0.008 - 920 5

626031 52 10 107 <2 0.008 - 1062

2

4

5

2

<21147

1799

1172

1285

1158

<2 0.008 -

<2 0.008 0.008

<2 0.008 -

<2 0.008 -

227

158

150

1217

8

13

15

51

75

60

167

626036

626033

626035

626037

20

21

I. 22
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I 18

;.~ 19 626034 132 <5 156 <2 ,0.008
.'.f--------I------+----+---------+------J---+----I---~l____+_----1

I

It ::
626038
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33
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1 626041 42 24 140 <2 ~0.008 - - 1672 10

I 2 626042 93 41 614 <2 .0.008 - - 1747 13

I
3 626043 25 34 653 <2 .0.008 - - 1462 9

4 626044 35 19 1410 <2 0.008 - - 466 11

5 626045 80 24 343 <2 0.008 - - 1266 17

6 626046 47 158 437 <2 0.008 - - 2296 7

I~I 626047 33 27 173 <2 .0.008 - - 1844 '"~
", 8 626048 22 <5 153 <2 0.008 - - 1185 4

9 626049 52 17 169 <2 0.008 - <0.008 1712 4
(

10 626050 14 6 191 <2 0.008 - - 548 2

;.
11 626051 8 46 236 <2 '0.008 - - 1003 2

12 626052 52 44 237 <2 0.008 ~0.008 - 1745 5

'." 13 626053 67 448 642 <2 0.008 - - 1289 <2 I
]

>
14 626054 48 30 250 <2 0.008 - - 1162 7

I 15 626055 23 110 1464 <2 ~0.008 - - 2197 4

6260567<f 122 206 2412 <2 0.008 - - 999 19

I 17 626057 25 51 278 <2 <0.008 - - 1417 5

~
18 626058 20 25 101 (2 0.008 - - 1076 17

19 626059 8 6 174 (2 0.008 - - 645 "

I 20 626060 18 5 198 <2 0.008 - - 659 5

21 626061 83 15 225 <2 <0.008 - - 1059 ~-

I 22 626062 161 <5 137 <2 0.008 r- 0 . 008 - 419 2S

I
23 626063 26 20 294 <2 0.008 - - 1772 10

24 626064 27 17 151 <2 0.013 - - 2451 4

I 25 626065 7 <5 161 <2 <0.008 - - 906 4

.
Resulls in ppm unlessOttHJ~,,~ptK;:ifi~' ' IS .. in$uffici8ntsample
- = elemenl not determined ' ,,' SNR III sample not received•



. .1nalabs Pt)', Ltd.
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AUTHORISE~~
OFFICER

C ENTOROERN

Results in ppmunlesso~rwlse specified' , is:::fnsuflJclenl sal1'lpte
- = element not determined SNR .. sample not received•

. S IX. ',):,,:- " 's,1ii,,:::h'ti'¥Ff;; "~,~~;<' ';'{;:.' LI o. ·.··PAGE

I 100560.60.10124 29/04/94 7088 I 3 OF 12

."",,,.t"*'~»_h".'.'_,I:•••••· .AU~~~t!:~j··· AG;rS)g:".; l'i*~A~.f.j9;&:,'i;'.: ;\-' f·:;' r3"~:··l ,,'?) ,
METHOD ····'ii··s!.;!··· b.N'h .XiifiWiI~;fiii· ~§18Ki.i'·· G3o~.~~~7) 3§:s09 J~401" ~~:101,... • ••••• I:" :.' -•.; ""

1 626066 36 <5 129 <2 0.008 - - 611 6

I 2 626067 13 9 52 <2 0.008 - - 2698 4

I
3 626068 7 8 119 <2 0.008 - - 539 5

4 626069 34 10 132 <2 0.008 - - 773 10

• 5 626070 31 35 175 <2 <0.008 - /0.008 1049 3

6 626071 29 54 511 <2 0.008 - - 1036 13

If-I 626072 27 44 129 <2 0.008 - - 1204 ..,
.~

••
8 626073 27 17 114 <2 0.008 - - 1411 6

9 626074 19 20 82 <2 0.008 - - 9'~ 3~ ,

10 626075 10 17 81 <" 0.008 - - 1373 10.~

11 626076 15 6 125 <2 0.008 - - 1360 'I

il 12 626077 42 11 142 <2 0.008 - - 1031 6

I
13 626078 16 38 155 <2 0.012 - - 665 2 I

14 626079 44 21 86 <2 0.008 - - 272 14

"
15 626080 45 13 83 <2 ko.008 - - 407 9

626081 47 <2 0.008 516 7, 17 6'1 - -

I 17 626082 45 10 74 / ~ (0.008 - - 402 1 ,-,

'L .i'.. '

;I
18 626083 xr 118 185 2228 /~ 0.008 - - 9'18 18'L

19 626084 45 41 125 (2 <0.008 - - 751 8

I 20 626085 77 23 230 <2 0.008 - - 856 10

21 626086 63 31 66 /" '0.008 - - 717 1. .."::,··.L

I 22 626087 75 14 112 <2 0.008 - - 437 "

I
23 626088 83 (5 81 <2 <0.008 - - 105 6

24 626089 60 10 75 (2 0.008 - - 642 11

I 25

••. .

• a.. AnalaJYs,1i~:
~ .. .'''',tJ;~$fi'{'::':": ;··'/·t~~~i
•• ,<>;'i~if~••':' .- ',i~~I;A~~,",Y,J;,I~AL DATA ~~i.i1<'·

AMPLE PREF REPORT N REPORT IMTE



100560.60.10124 29/04/94 7088 I 4 ~ 12

'~U" ~01~~:~ is) . _ . I;~~:AS

4

2

8

3

9

13

14

I
I
I
I
I
I

.

I
I :

-
I I

I r--t-----+-----\----+---+---+---+---I------t---+---I

lj--:~-+-------+---+---+-----+---+---+-----+---+---+----I

1J---12-+-__-+__t--_+--_-+-_-+-_-+_-------!~-+_-_+_-__I

I}--+-----+----+-----\----f---+---t----l---if.------+----I

1t--15
-i-----+----t---+----t---+----t---+---+---+----1

_vi

18

19

1_1_7-t -t r-__+ __--+ r-__+ __--+ +-__+ __--I
.... ,

""

I
':C 1--+-----+----+----+---+---4---\----+----+----+---1

I
20

21

2 0.008 0.008 0.008 10 ~

"-

ppm ppm ppm ppm pprn PDm

;7

.z3t·~AUTHORISED
OFFICER

5 44

23

I 22

I 24 DETECTION

I 25 UN I TS ppm ppm ppm

I lsultS in ppniunl...·iQ'.r;:rwi.. ~Itied . IS ~lc;~", samPte .
-=8Iementnot~~ ' SNR,,:,'semplenalrecelved

•



I
Analabs Ply. Ltd.

. A.C.N. 004 59\ 664IftA:ttali:i1)s i' ..•.•....
,:\?~;;~',!:0~:~~J~~~,tt~j*F{t':i;:';:t:~'~;:;ii~i~':}0~};;~J;R~21;:~:l\;'~':~~;ti~1-;:',:,~l,:W,~i:'.:"

I; ,~~;;..;Sr)(,;; ·.·\.i~\~tit"\'i~NALnJ~AL DATA i>;··,··
SAMPLE PREFIX "y ,",;ii;_;;>u.#i!i4h\.';O ,-/":.S, REPORT No. ,,\'::,.;)~~~:'" REPORT DATE -( ;;~,"",' CLIENT ORDER No PAGE'

I METHOD .•.• ·~.40

1 626016 28

11

6.26

5.23

5.67

4.38

5.18

5.05

5.94

5.49

3.83

5.69

7.05

3.02

7.86

4.99

9.81

0.29

0.49 5.71

0.61

0.44

0.61

0.51

0.55

0.55

0.57

0.54

0.46

0.38

0.54

0.53

0.52

0.32

0.55

I 5 OF 12

Ti02 :-e203

PX408 JX408

70.0

64.7

66.4

51. 4

68.3

54.9

58.6

64.8

65.4

70.5

61.6

70.8

62.3

62.7

66.5

61.4

63.5

16.31

14.80

15.96

14.91

15.65

15.51

14.92

14.35

14.76

15.96

13.47

14.37

15.45

14.19

14.74

16.55

16.65

1755 0.222

2944 0.132

3276 0.263

3428 0.055

3314 0.134

2617 0.173

3647 0.558

3631 0.797

3029 0.103

1936 0.395

3212 0.421

2744 0.040

3264 0.074

3174 0.314

2258 0.394

3281 0.171

3106 0.466

163

85

202

166

202

171

173

215

209

178

178

112

196

202

100

181

168

27

26

15

17

33

15

19

24

50

15

12

12

16

65

113

861

,S26021

626022

626017

626028

626032

626026

626024

626030

626018

62601'7' ~

626020

626023

626025

626027

626029

626031

I 2

I :
I 5

6

I~(

I :
il 10

I 12

I
13

F 14

\1 15

I 17

18 626033 10 178 3374 0.020 14.90 62.9 0.56 5.80

19 626034 14 174 3441 0.015 14.73 64.2 0.57

21

•••. I--+-----+---+----I----+-----1---f----+---+----I----i
1_2_0_t-6_2_6_0_3_5__+ __1_2--+__1_7_3--+_3_2_4_9_+-0_._0_4_0_t--__---+_l_4_._5_

4
-+_6_1_.6_+-_0_._5_4-1t--_

5
_._

6
_
8

----j

626036 13 169 3261 0.007 - 14.25 64.7 C).54 5. 4 7

1F-_2_2--+_6_2_6_0_'3_7__+-__1_5-+__1_7_~_'+_';_4_2_0---j_O_._0_3_7--+ --+_1_5_._0_2_1--_6_2_._4---j_'_:,_._5_7--+_6_.3_2---j

1

e--2_3_t-6_2_6_0_3_8__+__3_7--+__1_7_2-+_3_4_7_7+_0_._0_2_4---jf--__---+_l_5_._0_5-+_6_2_._0+_O_._5_B-1I--_
7

_._
3
_
4
---j

24 626039 44 171 3410 0.087 - 14a66 62a2 Oa57 6.03

•
0.6158.7

AUTHORISED~
OFFICER -==-=-,,""_~""-- _

14.760.3283687165

15=' irn;lJffJcient sample
,5NR: .. sample not received

14062604025I
Results in ppm unless,otherNisespec:ifl8d
- = element nol deteiTnined



Analabs Ply. Ltd.
A.C.N. 004 591 664

AUTHORISED
OFFICER

CLIENT ORDER N

IS = Insufficient sample
SNA-sample not received

.,i d';;~(i' • i,i'"iYli/iI;~f"ANAL'Cl!PAL; DATA· "'/i"
SAM LE REPORT No' " REPORT DATI;

Aesulls In ppm unless otherwl~. specified
- ::: element not detennined '•

I" .'
16
I .. P PAE~]X/1S;"i ::,' , •. ,'& ,,\ "·"~'::,;:<VH~;i.lJ;\; .' ,':'t.\1'k'M/{/:',,:j\:,:'::~\ {i',\{ o. PAGE

•
100560.60.10124 129/04/94

1
7088 I 6 OF 12

I//t~r<' '//i·'i~ii<i.!~
l>t'}13 '.' '\ Itf0'l(~i}/' 5i02 Ti02 "''''203.' •'~/»;'!;";; li/;! •

I I';' 'stty'<;;;~~.~~iJ~IIiRit2~ ...... P.~bl~}; )x4"l$~f;}~ )~~O8 . PX408 p~,,08METHOD 'is> \'(
..'.",','.'

1 626041 74 162 3337 0.184 - 14.95 58.8 0.56 6.91

• 2 626042 143 163 3720 0.301 - 14.98 57.9 0.62 8.23

,. 3 626043 135 150 3407 0.063 - 14.06 59.2 0.57 6.53

4 626044 136 159 3477 0.152 - 14.38 62.1 0.58 6.80

I 5 626045 135 160 3462 0.087 - 14.86 59.3 0.58 8.91

6 626046 130 157 3477 0.137 - 14.42 57.8 0.58 7.56

Il- 7 626047 123 156 3536 0.058 - 14.49 58.9 0.59 7.59

'I 8 626048 123 156 3477 0.056 - 14.54 59.6 0.58 7.63

9 626049 138 159 3598 0.075 - 14.82 59.3 0.60 8.08
....

I 10 626050 123 154 3448 0.028 - 14.67 57.9 0.58 7.60

.~ 11 626051 131 152 3382 0.029 - 14.59 55.9 0.56 7.88

i 12 626052 118 147 3362 0.032 - 13.99 58.8 0.56 7.86

13 626053 94 158 3194 0.043 - 13.20 63.5 0.53 5.76

14 626054 135 87 2891 0.026 - 14.59 49.9 0.'18 7.92

11
15 626055 132 154 3512 0.140 - 14.41 57.9 0.59 6.71

i 626056 '4 868 87 2683 0.038 - 15.33 51. 5 0.45 9.86

I 17 626057 233 134 3130 0.114 - 13.52 55.9 0.52 7.74

18 626058 99 135 2330 0.396 - 11. 6 7 65.4 0.39 ~ ~~

J
~, ••~ "7

19 626059 134 160 3534 0.144 - 15.00 58.2 0.59 7.77

I 20 626060 120 144 3299 0.137 - 14.'12 56.2 o. 5~r 7.59

626061 130 155 3517 0.123 14.70 58.9 o. :',9 8.0 4
21 -

I 22 62bl)62 1036 83 2429 1.009 - 11.:56 41. 5 O. '11 9.36

I
23 626063 137 149 3629 0.090 - 14.80 57.3 0.61. 7.22

24 626064 144 148 3398 0.110 - 14.33 58.3 0.57 8.08

I 25 626065 135 163 3604 0.116 - 15.11 59.2 0.60 8.78

,,'



Anal~b~Ply. Ltd.
.A.C.N. 004 ~91 664

80
PAGE

3.630.3665.113.470.1802142200236260672

: ~M~ETH~~O~D~~~~=_AM~N.:.,.oiP-:-.L~.E_j\~;;{~'~;~~.~~.i60~lr=..':'~.,.~~:::~zo:~~O<j~~~5iFI0~'I':~I!'~1:~,;~2~~4:~:_~·1111~~'~,0~4='J9~:~II{1:~80~B=8Jl~':~~"'0~8jP~:~!~:~:=1;:~;:~:~:~' j
626066 140 165 3707 0.140 - 15.27 57.2 0.62 9.13

I
1--1-----t---+----+---+---+---I----j---+---+----II r--_3_t6_2_6_0_6_8__+-_1_1_7-1__1_4_8-l-_3_5_5_0-+_0_._0_7_8-1f-__-+_l_4_._7_4-+_5_5_,_9-1_0_._5_9+_8_._6_2_

4 626069 107 163 3770 0.292 - 15.00 57.9 0.63 8.11

6.73

6.45

0.59

0.5862.1

62.015.41

14.91

0,018

0,039

3561

3470

159

159

12

7262b071

626072

I f-_5_+-6_2_6_0_7_0__+-_1_3_0-l__1_4_5-l-_3_3_7_5-+_0_._0_4_5-11---__-+_1_4_._4_9-+_5_6_.4-1_0_'_5_6-+_7_._2_2~
6

I~I

I f--_8_+-6_2_6_0_7_3__-+__2_3_f--_l_5_5-1f--3_8_5_4--+_0_,_0_3_4-+ -_f--l_S_._1_4-1_6_1_._0--+_0_.6_4-+_7_,_3_8-1

9 626074 23 156 39170.028 - 14.94 60.2 0.65 6.23

7.68

6.52

6.8E'

4.94

6.79

0.65

0.53

0.56

0.53

0.65

0.55

0.53

58.5

56.1

58.8

58.0

64.2

61.0

64.7

15.74

15.14

14.95

15,15

13.37

14.18

15.35

0.336

0.116

0.330

0.589

0.460

0.136

0.352

3170

3897

3357

3278

3202

3897

3149

138

159

155

150

129

146

141

11

11

70

15

13

59

68

62607611

I 10 626075

I 12 626077

I :: ::::::
I 15 626080

626081

626083 >;t:h
626084

I 17 626082

I 18

19

97

849

34

118

86

164

3790

2644

6175

0.404

0.040

0.477

0.420

0.050

IS

15.04

15.46

17,10

58.0

51.7

56.3

0.63

0.44

1.03

7.5.1

9.85

7.80

7.8"

6.8:'

6.35

(;.':' .L

I~;. 62

0.52

0.74

0.48

52.1

49.8

54.5

56.7

65.2

AUTHORISED
OFFICER

14.10

15.92

12.672.600

1.800

0.790

0.650

1.780

0.736

2.290

0.625

3672

3109

3721

4455

74

145

134

148

IS =insufficient sample
SNA ",sample nol received

97

271

102

206

62608621

I 20 626085

I 22 626087

I
23 626088

24 626089 248 158 2874 1.182 1.250 14.37
~-+----+----I----I--l---+-----I----I--f----+-----I~I 25

Results in ppm iJnlesS ott:JerwislJ spec~
- = element nol determined "•
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Analabs Pty. Ltd
~~'{(::!<:i:~t·,'Y:,";X~Yi%%i~';;,:~:tC:N.'004'591'66-

,8!_~f1:f~\~'i':3:-'1;<'~
,:~J:{~~~AL DA!~':~~'0\'';: . . "\' ..

... . !'lE~m;" ·c···. c' REPOR'..ll&~..m" \' CLIENT ORDER No, . . PAGE

•
5 5 60 0.005 0.005 0.05 0.1 0.01 O.(Jl

I. I. I.

~
~

AU<HORISED
OFFICER



,', ., - -.''', ••• '.,.,'.••.''F.

SAMPLE PREPIX . -~-:,X\~3S,\\,' -~ ~EF'OAT_~o~,/;:-;:?";8< . , REPORT D"rI1S,;' " CLIENT ORDER No. ., .PACl~"

100560.60.10124 129/04/94
1
7088 I 9 OF 12

.' ;;

"'''1~tl~f'
i.;.• ."~ .". ;;;gf'

~
'i~?05 If; l.o TOTAC'Yfs 'I;"g~j' ,; : "lc! i;'\ ,

,,' ,;Y, ...•.,.
Pl.< '.;.' li' Jl(4()8;; tl*~?8 "~>c;:;~~~M615 X408 'iff',!,MElHOO "';:;1";;;";;.' i'•• ~~}':',-,x ." ~~,~~;~;., .. [;';;<:',>,\',:.,/',-~,

1 626016 0.07 0.06 4.21 0.96 0.047 0.33 4.89 99.82

2 626017 0.07 0.05 4.05 2.04 0.037 0.70 3.91 00.01

3 626018 0.06 0.03 3.94 1.18 0.018 0.61 3.00 99.87

4 626019 ?ct' 0.87 3.87 1.18 7.59 0.192 3.79 5.62 00.37

5 626020 0.08 0.19 3.79 1. 71 0.088 0.99 3.25 00.01

6 626021 0.08 0.20 3.97 1. 61 0.097 1. 84 2.67 00.53
f-o

7 626022 0.07 0.51 4.05 2.85 0.192 1.39 3.85 02.01

8 626023 0.20 2.30 4.10 3.52 0.185 1.15 5.41 ,,"00.36

9 626024 0.05 0.64 4.56 2.24 0.176 1. 07 3.65 ~Ol~42

10 626025 0.14 3.51 4.15 4.36 0.190 0.61 6.55 ,,"00.63

11 626026 0.16 3.82 3.99 1. 50 0.154 1.39 5.36 flOO.21

12 626027 0.06 1. 57 4.87 0.96 0.080 0.48 4.84 ,,"01.41

13 626028 0.08 2.65 6.24 1.19 0.150 0.67 4.01 99.99

14 626029
.

0.10 2.82 3.21 1. 77 0.154 2.63 4.20 99.51

15 626030 0.11 3.27 3.78 2.24 0.156 2.28 4.81 flOO.16

626031 0.14 5.51 3.38 1 .15 0.162 2.45 5.83 ,,"00.18

17 626032 0.13 4.08 3.61 1.90 0.155 1.95 5.20 99.59

18 626033 0.11 2.63 3.85 2.64 0.155 1. 79 4.37 99.77

19 626034 0.09 3.66 3.44 1. 43 0.152 3.29 4.42 flOO.36

20 626035 0.11 3.54 3.69 2.66 0.150 2.22 4.89 99.75

21 626036 0.13 2.95 2.01 2.11 0.143 4.14 3.84 100.33

22 626037 0.15 3.08 3.14 2.63 0.150 3.17 2.81 99.':,7

23 626038 0.17 2.68 2.25 3.07 0.152 3.42 3.05 99.84

24 626039 0.18 3.99 2.91 2.37 0.155 2.98 3.78 00.06

25 626040 0.20 4.70 3.56 3.14 0.193 2.02 4.89 100.36

Results In ppn'i'unless~~ise specified -:':'-is-~-\-lh#Jind'tnt'9~'~-I~
'.

~AUTHORISED- :::: elament not determined SNR=-,sample not received QPFICER

I

I 6Ap~1~~~~~t'"
.'i> ~-;;;,;, l~, )~r,,,,ANAI,U!~4LDAr~j'''k"

I
I

••••
I
I
I
I
I

•
I
I

•
I
I
I
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Analabs Pty. Ltd.
A.C.N. 004 591 664

•

S ~~~~E~IX :;":i>s:,) .::.•.REPO , ;,;<0:·\iATi\1r;'3>, R .' .".;. ,CLIENT ORO No., PAGE

I ~5'O"O"O'2' 29/04/94 /7088 110 o~ 12

':';;.:i:i!: .. ;.; •';;ic. •... ..i ..
""';;""~3¥ .. !.;.

i':/' " .. 1'19.;"';;':..';;- '.!.'," ~J'.:I!! :::..":.L..... J ·,...."'u;:J '.
,c. ,-' '-'-:.;

OTAL '.:

'.:';ii;.yi~;y~6~~:6'~;·· ';iii.·.·· ~~'; l~;,;-(bi bY40§,:;y;~~~1.5·: IX ..

I METH.OD '..•.,.::/yiiiiJgYi:fx: t?i"l,ii pX408 ;;

1 626041 0.19 4.25 3.05 2.69 0.173 3.47 4.90 ~00.41

2 626042 0.28 4.18 2.08 3.35 0.190 3.91 3.86 00.31

3 626043 0.28 6.20 1.92 3.31 0.176 3.72 3.94 "00.05

I 4 626044 0.28 3.68 0.52 3.14 0.182 4.79 2.91 99.71

I 5 626045 0.32 4.05 1.40 3.68 0.184 3.48 3.25 00.22

626046 0.28 5.34 2.25 3.176 0.182 3.34 4.65 99.97

.-7 626047 0.21 4.02 1.60 2.95 0.184 4.17 5.55 100.40

I
8 626048 0.21 3.85 1.19 2.96 0.177 4.29 4.60 99.80

9 626049 0.22 3.79 1.62 2.95 0.191 4.05 4.33 "00.11

• 10 626050 0.24 4.57 1.85 3.37 0.188 2.70 6.24 99.93

11 626051 0.28 5.69 2.10 3.41 0.188 2.29 7.01 100.00

••~
12 626052 0.31 4.69 1. 70 2.92 0.176 3.14 5.53 99.81

13 626053 0.26 4.57 1.66 2.62 0.145 3.52 4.13 99.95 I

,I 14 626054 0.32 9.63 1. 35 4.41 0.186 2.63 8.33 99.80

I 15 626055 0.29 5.67 2.21 3.22 0.174 2.46 5.54 99.54

626056 t1' 0.87 3.94 1.09 7.56 0.184 3.50 5.56 99.96

I 17 626057 0.30 6.54 1.86 3.90 0.189 1. 86 7.32 99.98

I
18 626058 0.16 5.87 2.49 1.43 0.122 1.45 6.37 100.15

19 626059 0.20 4.12 1. 30 3.41 0.196 3.69 5.50 100.38

;1 20 626060 0.21 5.66 1.87 3.69 0.176 2.40 6. 7 3 99.82

21 626061 0.26 4.59 0.97 2.99 0.181 3.53 4.49 99.5b

I 22 626062 0.37 14.75 0.53 6.06 0.326 2.38 10.59 00.10

23 626063 0.27 5.80 2.21 3.05 0.181 2.43 5.50 99.55

I 24 626064 0.22 4.85 1. 73 3.07 0.183 2.99 5.24 99.82

I 25 626065 O. 17 1.33 1.98 5.70 0.190 1. 74 5.09 100.18

~esults in ppm un~s'ott;~i~~:¥ec:,fted
... ,.;.. ". .

~?~IS ::: insuffM:ient sample
AUTHORISED- = elament not determined SNR = sample nol received ~OFFICER

I
I 6ArliJi~bs>.:.:;···

, :, ;\',:; ;\:':~I;~:i,<~~~~f:!¢rr;i\')<';'~"""::"'< .:···.·:"·~:'?'??pJ3,;7,(:Ii::{*:?:~:\<,'-;,: '

I



I
Analabs Pty.J..td.

A.C.N.'OO+"S9j 664

AUTHORISED~
OFFICER ~- =element nol detennin8d•

':':;j,V:;,(W;; ..
\,,:t~~~~~~l(~:~;':X: ~DATA ... ,.\.~"""\ .,

' ,: ':.:.:.;/:::' :<,'.'> "';.;
1<\",:,< '~;%Y' ':\<0; :Y',,<,\~,i"S'+~>\'} ~.".,.

.. , SAMPLE PREFIX ;-;".\i/i;;:::;£i;;<,-,",; ><j,,~>;,; • R~P,.9RT·~9. \\\\\I'lENRT DATE No. PAGE

I
100560.60.10124 I29/04/94 17088 111 OF 12

.• Yii;~\!i *"JI ~\;\ ~'''''"R'''' ,'"'" :,'"
..... 0 •.' I ';ii:.;;!,"';: .; I;';T I It;;" F!;-!}

I
;t.:.," ".'

[tig: .'~68\\ nJ~~~'~9§:;!pM61 .•.•..•. ~'~t198METHOD
.' ,t"'''' 0\".;;,.,. .......

1 626066 0.18 2.58 2.31 4.67 0.190 1.37 5.98 99.85

I 2 626067 0.14 4.42 2.67 1 .48 0.093 2.59 5.35 99.75

I
3 626068 0.25 4.79 1 .74 3.94 0.203 2.57 6.60 ~00.13

4 626069 0.20 3.27 2.13 4.30 0.197 2.22 5.47 00.16

I 5 626070 0.25 6.03 1 .61 3.71 0.197 3.11 6.28 99.97

6 626071 0.21 3.73 1 .92 2.48 O. 184 4.46 3.06 00.20

I
h

7 626072 0.22 5.01 1 .61 1 .80 0.167 3.11 3.20 99.90

I
8 626073 0.20 4.61 2.85 2.20 0.191 2.12 3.54 99.95

9 626074 0.16 5.60 2.68 1 .68 0.200 3.20 4. 16 99.78

..
10 626075 0.21 4.10 2.06 1 .88 O. 145 3.39 4.56 00.20

11 626076 0.19 4.34 1 .54 1 .56 O. 153 2.97 2.56 99.84

I 12 626077 0.12 4.07 2.52 1 .34 O. 156 4.09 3.46 01.27

..I
13 626078 0.13 4.48 1 .41 3.62 0.152 4.30 3.89 99.85

14 626079 0.13 5.21 0.59 4.52 0.131 3.82 4.67 1'-00.43

'.
tl 15 626080 0.13 6.40 0.74 4.91 0.140 2.97 3.46 99.79

626081 4.23 3.18 99.970.13 6.11 0.93 0.140 3. 16

1 17 626082 0.13 5.37 0.75 5.00 0.123 4.05 2.75 100.36

I
18 626083?ft 0.86 3.87 1 .17 7.52 0.189 3.44 5.55 00.14

19 626084 0.13 4.13 2. 16 5.06 0.174 2.09 3.82 100.94
.c

I 20 626085 0.13 3.13 1 . 41 4.41 O. 145 3.81 5.29 1'-03. 13

626086 0.06 1 .72 1 .90 2.64 0.095 2.46 4.37 104. <c21 J_'

I 22 626087 O. 13 3.93 1.17 6.63 0.206 3.62 6.68 01.(l2

I
23 626088 0.13 6.92 0.15 6.69 0.097 3.95 8.27 100.28

24 626089 0.10 5.38 3.02 4.07 O. 119 0.72 7.06 01.32

I 25
~esults:in ppm ul"I~OIt.'~~iSeS~fled Is'~'l~~'rf.cl~nl s~~<'te

. -

16~l?-~lm~\\": ;::\\\~\~~' \0;:':':'\;~k tJ'

I AfJJLYTICAL
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DOWNHOLE EM - MAC 36 AND MAC 37

In order to search for conductive mineralisation in the vicinity of MAC 36 and MAC 37

drillholes , eight loops were used to energise the ground (Fig 1), and DHEM data was

collected in the drillholes.

DHEM data was collected using Zonge GDP 16 equipment operating at 32 Hz. Table 1

gives the time windows for the Zonge receiver operating in this mode.

Analysis of the data from MAC 36 (Fig 2-2c), however, shows that no "confined"

conductive targets are influencing the data set. Only "normal" background responses are

evident.

Initially from the data set collected in MAC37 (Fig 3-3G), the peaking of the response in

the medium time windows (eg. time windows 13-18, Fig 3) at about 420 meters down the

drillholes was interpreted as an effect from an offhole conductive source. However,

because it was difficult to reconcile the data set from different loops, as being due to

"normal" EM effects, probe malfunction was suspected as causing the stationary peak in

the response. Collecting data with other probes (e.g. Hired probe, Fig 3A) confirmed that

this suspicion was justified with the medium time peak not being re-produced when the

equipment was used in conjunction with other probes (e.g. Fig 3A). On the basis of these

results, it was concluded that no conductive targets exist in the immediate vicinity ofMAC

37. Subsequent checks performed on the probe with which the initial data set was

collected did indeed show that the probe was malfunctioning.
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Window center limes sln:cd in the cache during da.to llcquisition
will be the above values plus the delay after turnoff. See
Section 8. SAMPLE DATA BLOCKS for more information.

6. TEH WINDOW CENTERS FOR ZERO DELAY

YINOOY 31. 16, I 2 I . I .21 .121 .061\
1'1 Rt Ht Ht it Ht Ht it Rt

I 0.0 ~. 0.0 ~I O. 0 ~, o. 0 ~, o. 0 ~, 0.0 I! 0.0 IE 0.0 II

I lO.4 60. I 121.6 In.2 4!6 .1 .1728 1.!16 US;
1 60.1 IlU In.2 4!6 .1 112.1 1.916 3.891 1.182
( 91.1 182.(- HU m.6 1.119 .. UIR I.8l1 II .61
I 121.6 In.2 116.1 112.8 1.116 3.891 1. 182 11.\6
6 111.0 lOU 608.0 1.116 " 1.02 (.86 I 9.728 11.16
I 117.0 HI.O _ 188.1 1.\16 3. 111 6.l0( 11.11 11.12
I 118.0 111.9 1.031 " 1.06 ( Lll1 1.11 ( 16.11 l3.O1
1 11 I.! 6l1.1 I.W 1.111 I." I IUD 10.11 lUI

10 194 .0 188. ; 1,;16 l.1S! \.l01 11.61 11.11 10. ((
II (8\. I 910.1 I. III UI! 1.16 1 11.ll lI.D1 61. J(

Il m.o 1.110 " 1.120 1.810 1.619 IU6 l8.11 11. ()
Il 771.1 I.\() 3.086 6.171 12.31 lU9 (U1 98.11
I( 168.1 I.m 3.8-71 7. H8 1\.\0 lU9 61.18 111.0
II 1.110 " 1.120 LilD 1.619 11.36 38 . 11 17. () 111.9
16 1.\11 3.011 6.010 \1.10 H .10 18.(0 96.19 11J.6
II UOl l.801 Ull IUl lUI 6U i 111.i 1\3.6
18 2.(11 Ull 1.666 11.33 31.66 11.33 11(.1 30U
19 1.0\1 6. 101 11.21 - Ie.! 2 18.ll 9U1 19 \.3 m.l
10 U31 7.611 i L 3S )0.10 6! .10 112.8 HI.6 191 .2 ~

21 4.110 Ul9 lUI 38. I' 17. 11 II (.2 308.1 616.1
22 6.010

l
11. J( 2L1' 'k . ~ ~ 17. 12 :su 311.1 111.0

2J 1.6\1 II. J1 JO. 6J 61.16 111; )110 m.1 980.2
21 1.612 lUI H .~~l lUI ;IU )97.9 61 \ . I 123U
1\ 11.10 r21.1' le,~~ 5; J7 i 93 \ ;17.\ 111.2 I; I! )
16 1\.21 jQ. ( j ~Q.1~ ! ?1.9 !n. & 11' . 6 911. J 19 ~c ."J

II \9 . 18 38. J~ '; . 12 ! ~ j . I lOU ~ I j 1 1111.1 11 \ \ 0
28 -.l.Lli l8 .25--. .. ,~

19l1 i16. J 11i 6 ! \ I \ . 3 3090 6.~ I) • J II

19 lUI 60.83 !? I .&~ 1() . 3 m.6 \132 11l6.1 38928
30 l8.11 16 .13 I;] 01 306.1 611.3 \22L6 2ll9.1 1898 2
J1 18.19 96.JI", ;11.18 J8\ .6 J71 . I 1\11.2 l081.\ 6168 ;

! '-- ror ( t!!. ana bl'lov. "'e ~et Z8 vlndolls for ~Ol ~nd

-): 'o'1~do'o'5 for 1001 ddy cycle.

AI. 8 Hl we ~l.'l Z6 'i"lndo'o'S for SOl Ar,d )1 vlndo'o''S ror 100\ dulJ (Jell.'

•

TEH-VS.21

TABLE 1

TEM-14

At H P.t 'Ie gel ZZ ~indo'o's (or SOl aDd ZS 'IIllldo'ls for JuDI ~lItJ qcie

TEH PROGRAH HANUAL

l-__ H 1& Hl Vl' gel 2S vlDdo'o's for SOl And 28 vlndovs (or 1001 duly (Jell.'
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1
1
1
1
I
1
1
1
1
1
1
1
1
Il.

1
1
1
1
1
1
I

340.8

3$0.0

~ <8M

520.0

I 560. ~

1- 620.0

Ib,60.0

i~ 700.0

ir
1'-

I~ 760.8

Ir 800.0
L

: P.~oSlniTI PLOTEr'lIAbo?rfQ':ll ... RO?SQlJ.rc<O';s Ltd

I
D::..i:·;..'H 1-:-: m·3.6.d2-;..·· ..

UJtJP: 1
LINE: ~l

1 Horiz 'S1:~Ii' 1: 4545.5

i,
i
!a'-1 f}t 3 '" l-oc1f I

Ovf.... f' I\()T3ii.

i'1AC 3·~ DHEM

READ BY ·j~~M

P!....OTTED BY Jl·jH

ZQt-IGE GDP _16

32H



,:,.., .

v·
!

,
!

I-

I

,"1~C3':. DHEM

READ BY JWH
PLI)TT~D B'o( J~IH

ZiJHGE "Dr- _t.:'

"

J6

6813.'3

1$13.8

210.0

!

I p:"'I,gram ?LOTEt1

I
Aber""Toylo? R!?~':::I""I'"<:~'; I.J:d

D:it::"'Tlle-: m3·~.3.'·/l

I LOC:P: 2

II L114E: 3.';'.;:'(ii'f

H':lriz -050.1,;. i: 45~JO.0

!
i

I Nec

I
!- 8:•. 8

i
I

I
I
I
I
I
I
I
I ("

I
I
I
I
I
I (
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._------._-----,

321-i

(~~ (\ :~; '\ 0 ~""'!
o \)' l~ ~J "j ''''

READ B'( .]WH

PLOTTED F-r' J~jH

MAC 36 DHEi'l

33~ )-()(H~

88.0

l::~). I)

[ 160.Q

200.CJ

4413.0

4e~.Q

I

itt fJC

'I Pr"''3t'".;''!Tl PUnEM
Abo:-rfc'::II ... R... ::.uur·:'%;. Ltd

I
D~I::3.f11-=-: m36. d3~v

, LOOP: ::
i L..ItiE:: 3·~.0~IH

I HQi'iz '::'01-,:, t: 45"':'':.~

Ir 62').8

i

[
'LI,
IL,

,.,

I
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t·~Q.0

180.1.)
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180.0

220. (I
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DOWNHOLE EM - MAC 36 AND MAC 37

In order to search for conductive mineralisation in the vicinity of MAC 36 and MAC 37

drillholes , eight loops were used to energise the ground (Fig 1), and DHEM data was

collected in the drillholes.

DHEM data was collected using longe GDP 16 equipment operating at 32 Hz. Table 1

gives the time windows for the longe receiver operating in this mode.

Analysis of the data from MAC 36 (Fig 2-2c), however, shows that no "confined"

conductive targets are influencing the data set. Only "normal" background responses are

evident.

Initially from the data set collected in MAC37 (Fig 3-3G), the peaking of the response in

the medium time windows (eg. time windows 13-18, Fig 3) at about 420 meters down the

drillholes was interpreted as an effect from an offhole conductive source. However,

because it was difficult to reconcile the data set from different loops, as being due to

"normal" EM effects, probe malfunction was suspected as causing the stationary peak in

the response. Collecting data with other probes (e.g. Hired probe, Fig 3A) confirmed that

this suspicion was justified with the medium time peak not being re-produced when the

equipment was used in conjunction with other probes (e.g. Fig 3A). On the basis of these

results, it was concluded that no conductive targets exist in the immediate vicinity of MAC

37. Subsequent checks performed on the probe with which the initial data set was

collected did indeed show that the probe was malfunctioning.
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5cm

C()':'-0 r'.()
U \.) 'J V 0 ~)

:;:'-(~3 A..

LCC:F-'

DHE~l F'LOT MAC 37

READ :6';' JWH

PLOTTED BY JI~H

;::ONGE I3DP-16 32H=

0 0 0 :"
~'" ~

:" 'l' :" 'l' .~ 9 :" 9

.37. 0~)

3:2&.

360.

- 22».

r- 160.

I- 1213.

IIPr"'~r-MJ PLI)TEM

I Hb~,...f=·=''::lh R~;:.o'.\rl:-:-s Ltd

: Datah 1.;.>: 1f13714.~\J

i LOOP; 4

I erNE:
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1

i
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I
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DHEi'l F'LO r '''AC 37

READ BV ~iWH

PLOTTED BY JWH
'zONG

S.f).
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=:,£·0.

~ "2'Foe.
o r 36e.

r

I:
I ~20.

I 560.

I
I 62e.
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IIIt 720.

I ~ 760.
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I-ioriz 3,::~1~ l: ..F:'7'.7

II F'r-ogr.'lm F'LOTEM
i Ab,=,rTQyleo R~:S'::'IJ.rce:::. i...td
•
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READ B"l JWH

FLOTTED BY J\.IH
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I
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