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SUMMARY

Work undertaken to date within Luina EL 17/93 has included both regional and prospect scale
exploration. The main focus of the regional work has been the acquisition of aeromagnetic
data over the tenement, as well as regional mapping to continue to refine the geological
knowledge of the region. The aeromagnetic data indicates a complex geological history, with

numerous structures present.

Mapping and ground magnetic work was conducted down Betts Track as part of the regional

reconnaissance work.

Prospect work has included further soil sampling and a ground magnetic survey over the
Arthur Dam grid. Diamond drill hole AD3 tested the geochemical anomaly repeated in
previous soil sampling work, with no obvious source indicated. Best assay indicated was 1m

@ 0.25% Zn and 0.28% Pb.

DHEM was conducted down the drill hole. Two anomalies were indicated, one of which

possibly relates to the serpentinite.

Costean work was carried out over the projected positions of the AD3 and AD2 drill holes.
The costeans were mapped and sampled. Diamond drill hole AD4 was drilled to test a gossan
in the southern costean as well as to further test mineralisation intersected in AD2. Best assays

include:

3m@ 2.4% Zn, 2.25% Pb, 0.25ppb Au
2m @ 1.62% Zn, 0.55% Pb

An orientation soil survey was also conducted over the Arthur Dam grid.

Luina EL 17/93 Joint Venture Page 1
Annual Report April 1996 - March 1997
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RECOMMENDATIONS

A proposed work program for the coming year includes the following;

Regional

o Investigation of MPI and Placer stream sediment anomalies, and repeat sampling to confirm
obvious anomalies.

o Statistical analyses of all previous stream sediment surveys to define trends and subtle
anomalies.

¢ Geological and structural mapping in the Magnet Mine area.

¢ Regional mapping and rock sampling,

* Investigate bulls-eye magnetic structures which may be related to skarn assemblages.
Arthur Dam area

¢ It is recommended that further soil sampling should be undertaken along Arthur Dam grid
lines cut to the north and the south of the present soil data set to investigate possible
extension of anomalous geochemistry along strike.

¢ Follow up work of AD2 and AD4 is recommended in an attempt to understand the style of
alteration and mineralisation Arthur Dam, and direct subsequent work in the area. This
should include MALM down hole AD4 to determine the extent of mineralisation
intersected.

¢ The NW-SE cross-structures identified in ground magnetic data over the Arthur Dam grid
require further assessment to aid in structures and possible depth control on mineralisation.
A programme of shallow drill holes (diamond or RC) in a fence line targeting the highest Pb
geochemistry 1s recommended for future work to define depth of mineralisation.

e Repeat the DHEM work on hole AD3.

Luina EL 17/93 Joint Venture Page 2
Annual Report April 1996 - March 1997
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1 INTRODUCTION

The Luina EL 17/93 is located 10km SW of Waratah on the Waratah Road (Figure 1). It

covers 70km’ from the Magnet Mine area immediately west of Waratah township to
Wilson River in the south. A joint venture agreement between MPI Gold Pty Ltd (MPI),
the registered holder of EL 17/93, and Pasminco Australia Ltd (Pasminco) was signed in
February 1996.

This Annual Report for EL 17/93 covers the period from April 1996 to March 1997.
Work completed in this period was carried out by Pasminco, the tenement managers, and
includes the acquisition of a detailed regional aeromagnetic survey, geological mapping
and sampling in addition to the GIS database. Work in the Arthur Dam area has included
a ground magnetics survey, C horizon soil sampling, excavation of two costeans and the

drilling two diamond drill holes which have all contributed to the geological database.

The Magnet Pb-Ag-Zn and Cleveland Sn Mines lie within the Licence, along with
numerous other small Sn and base metal shows. Base metal mineralisation appears to be
hosted by Precambrian and Cambrian volcano-sedimentary sequences, with all reported

occurrences being vein-style.

Much of the EL area is Crown Land, covered by patches of rainforest and forestry, ti-
tree scrub and button grass plains. Access is provided by Waratah Road, numerous
logging and HEC access tracks, and walking tracks. Much of the area is accessible only

by foot.
2 TENURE

Luina EL 17/94 was 1ssued to Pasminco Australia Limited in February1996, in a joint
venture agreement between the registered licence holders MPI Gold Ltd Pty and
Pasminco Australia I.td. The licence area covers 70km2, which excludes the Cleveland

Mine Lease land area of 4. 1km (84M/8M) and a 0.6km’ Sand and Gravel Mining Lease
(58M/87) located on the Magnet Road.

Luina EL 17/93 Joint Venture Page 3
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The land tenure of the area comprises predominantly Crown Land, as non-allocated,
Deferred Forest Land, and Mt Ramsay Recommended Area for Protection. The area also

contains State Forest land and minor Private Property (Figure 2).

3 PREVIOUS EXPLORATION AND MINING

A comprehensive bibliography of reports on previous exploration in the Waratah-Luina
area is included in McGunnigle (1995). Previous exploration conducted in the area is

summarised in Table 1.

The Magnet Mine is thought to have been first discovered in 1877 by W.R. Bell, but was
not investigated until 1890 when Bell was able to relocate his find. The Magnet Silver
Mining Co. was formed in 1895 and worked the mine with various success until 1933.
From 1933 to 1940 the mine was controlled by four separate organisations, none of
whom found it a successful venture. Production from the mine totalled approximately
630,000t @ 6% Pb, 7% Zn and 394 g/t Ag up to 1940 when operations ceased (Cottle,
1951).

Modern exploration in the area commenced in the early 1970's and has been undertaken
within several exploration licences since then (Table 1). The work has included extensive
stream sediment sampling and geological mapping, a range of geophysical surveys and
several drill holes. Numerous Sn and base metal anomalies have been discovered in the
area, although much of the anomalism is thought to be related to contamination from the

Magnet and Mt Bischoff Mines.

In the Magnet Mine area modern exploration began during 1970 with stream sediment
sampling undertaken by Comstaff. All results however were discarded due to cultural
contamination. A Sn stream sediment anomaly thought not to be related to the mine was
located in 1972, and meaningful exploration began in 1975 with the establishment of a
grid from Magnet to Mt Bischoff. Mapping, soil sampling, ground magnetics and EM
surveys resulted in one diamond drill hole (BAB1) targeted at an EM anomaly, and two
holes (MAG1, MAG?2) drilled to test the southern extension of the Magnet Mine Pb-Ag-
Zn vein. BABI failed to intersect any evidence of mineralisation, whilst MAGI and

MAG? intersected moderate patchy mineralisation plus extensive zones of stoping. No

Luina EL 17/93 Joint Venture Page 4
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further activity was undertaken by Comstaff, and much of the area was surrendered from

EL 5/63 during 1985.

During the 1980's the Tasmanian Mines Department carried out exploration on the Luina
and Wombat Flat exempt areas (Collins, 1983; Brown 1986). This work included
magrnetic and DIGHEM surveys and soil geochemistry. The programme culminated in
the drilling of two holes at Arthur Dam which targeted coincident magnetic and soil
geochemical anomalies. The holes intersected sheet-like pyrrhotite-chalcopyrite bearing
veins (AD1} and sphalerite-galena quartz stockwork veining (AD2) in Eocambrian

andesites and volcaniclastics.

RGC held ground in the area from 1990-1993 primarily focussing on potential Renison-
style Sn mineralisation, specifically carbonate replacement Sn deposits such as those

mined at Mt Biscofl and Cleveland.
4 GEOLOGY
4.1 Regional Geology

The regional geology of the Waratah-Luina area consists of Precambrian to Ordovician
rocks of the Dundas Trough (Figure 3). Lithologtes which are well described in Brown
(1986) include carbonates, intermediate to mafic volcanics and ultramafics. The
Devonian Meredith Granite outcrops in the southern and eastern extent of EL 17/93.
Observations from field mapping are included in the summaries of outcropping
lithologies below, and sample numbers quoted are consistent with descriptions included

in Appendix 2.

4,2 Oonah Formation

A block of Oonah Formation of approximately 17km’ in size surrounds the Mt Bischoff
Mine and extends below Tertiary basalt to the cast. The Proterozoic Oonah Formation is
composed of pale grey quartz rich sandstones, pale grey siltstones, dark grey shales,
dolomites and minor mafic lavas and volcaniclastics. A high degree of deformation often

allows distinction from younger rocks.

Luina EL 17/93 Joint Venture Page 5
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The Oonah Formation has been divided into upper and lower successions on the basis of
lithology. The lower sequence is dominated by micaceous quartz sandstones and siltstone
with minor interbedded phyllitic mudstone. The upper Qonah has a greater abundance of

mudstone and shale with dolomite and occasional intercalated mafic volcanics.

The Oonah Formation in the Mt Bischoff area is comprised of a shale and siltstone
succession with thick units of dolomite that correlates to the upper sequence. It is
inferred that the Oonah/Crimsen Creek Formation contacts northeast and east of Magnet
Mine are faulted, possibly involving significant over thrusting of Precambrian over the

Eocambrian sequences.

Correlates of the Success Creek Group underlie the Crimson Creek Formation north of
the Meredith Granite to the west of EL 17/93, and mapping from Brown (1986)

indicates a conglomerate and sandstone dominated sequence.

4.3 Crimson Creek Formation / Cleveland-Waratah Association

The Crimson Creek Formation interpreted by Brown (1986) to occur to the north and
east of the Meredith Granite is now doubted to be a correlate of the Formation, but
rather it is thought to belong to a different association termed the Cleveland-Waratah
Association (J Everard, pers. comm.). The unit will be referred to as the Crimson Creek

Formation in this report however.

The formation is comprised largely of basalt lavas (78013), basaltic volcaniclastics, and
finely bedded siltstone and mudstone (78017). Brown (1986) notes that it becomes more
basaltic to the north of the Meredith Granite. Thin carbonate horizons occur in the

formation but rarely outcrop.

Contact metamorphism of the umit by the Meredith Granite has resulted in hornfelsing of
the sediments about the granite. It is likely that this magnetic signature will add to the

complexity of responses when using magnetics as an exploration tool in the area.

Luina EL 17/93 Joint Venture Page 6
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4.4 Eocambrian pyroxenite and basalt lava sequences

Mixed intermediate to mafic volcanics dominate an area to the west of Arthur Dam and
are mapped also in an area between Magnet and Mt Bischoff mines. The volcanics are
referred to as high-magnesian andesites and low-titanium tholeiite basalts by Brown
(1986). They most commonly range in textures from interstratified volcaniclastics to lava

and lava breccia and are believed to be mostly subaqueously emplaced.

Lava and lava breccia ranges from vesicular, fine to coarse grained porphyritic to basaltic
pyroxenite intercalated with volcaniclastic sandstone and siltstone. Outcrop is green to
grey-brown in colour, slightly to highly chloritic with goethite weathered surfaces.
Andesite is feldspar-pyroxene phyric, with pyroxene phenocrysts up to 10mm in size
(and up to 20% abundance), and commonly contain amygdales infilled with chlorite,
carbonate and/or silica (78007). Spilitic basalt is characterised by classic spherulitic-spray

spilite textures, and fine grained feldspar + pyroxene (78011).

Within a basin approximately Skm SW along Betts track, a variety of volcaniclastic and
conglomeritic textures are observed in boulder outcrops. The variety of textures which
range from fine grained tuff and coarse sandstone to conglomerate are interpreted to be
comprised of pumiceous and tuffaceous beds and mass flow deposits (78009).
Weathering has exposed relict shapes of eroded feldspar and pyroxene crystals within

vesicular and tubular pumice clasts.

The pyroclastic genesis of the agglomerates and bedded volcaniclastics is so far unique
to the basin area in EL 17/93. The mineralogy of pumice clasts in the units infers an
intermediate mineralogical composition (ie. andesite to dacite) and although it is possible
that they may be related to the high magnesian andesites in the area, these units may be

unrelated to formations previously identified and analysed in the region.

4.5 Serpentinite

A serpentinised NNE striking wedge of ultramafic rock outcrops to the east of the mafic

volcanic units, clearly exposed approximately 1.5km down Betts track. In fresh outcrop

Luina EL 17/93 Joint Venture Page 7
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it is observed as a complex of dark to light grey and green-black swirly, fractured and
sheared mafic unit (36803). In places an apparent clastic texture is created by the
presence of fragments within a grey, fine-grained, vein-like netted matrix. The

serpentinite is interpreted to have been tectonically emplaced.

The serpentinite unit is highly magnetic and is distinctive in both the ground and

aeromagnetic data sets.

4.6 Ordovician to Devonian sediments

A sequence of Ordovician to Devonian sediments overlie the Crimson Creek Formation
and associated ultramafic rocks within a small syncline to the north of the Meredith
Granite in the Mt Stewart-Heazlewood area. These sediments belong to the conformable
Gordon Limestone-Eldon Group sequence, and the Gordon Limestone at the base of the
sequence may have a stratigraphic thickness of up to 500m. It is overlain by the Crotty
Sandstone, a white, friable, quartz rich unit up to 400m in thickness, which forms a
prominent ridge around the edge of the syncline. Much of the sequence is poorly

exposed and covered by alluvium.

4.7 Meredith Granite

The Meredith Granite has been radiometrically dated at 356 Ma, using both K-Ar and
Rb-Sr methods (Brown, 1986). Around the north-eastern tip and eastern margin, the
granite is porphyntic close to the contact, contatning feldspar (up to 25mm) and biotite
phenocrysts (up to 15mm) (78006). The granite becomes increasingly equigranular
towards the core, and contains biotite throughout. Zones of greisenization and
concentrations of tourmaline veining are common and conspicuous close to the granite
margins. Quartz feldspar porphyry dykes related to the Meredith Granite occur at Mt
Bischoft and at Deep Gully Creek.

4.8 Tertiary Basalt

Tertiary Basalt overlies Crimson Creek Formation in the north of Luina EL 17/93. In the

area, the basalt cover may be up to 300m in thickness, and consists of flows ranging from

Luina EI 17/93 Joint Venturc Page 8
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less than Im to greater than 10m thick. Fluvial and lacustrine sediments occur between

basalt flows, ranging from mud to gravel grain size.

Magnetic character and variation in thickness of the basalt severely hinders interpretation

of sub-basalt magnetic features.

4,9 Known Mineralisation

The Waratah-Luina area is well known for large replacement-style Sn deposits

(Cleveland, Mt BischofY), but lesser known for Pb-Zn mineralisation.

The largest base metal orebody discovered and mined to date is Magnet, from which
approximately 630,000t @ 6% Pb, 7% Zn and 394 g/t Ag were extracted. Magnet lies in
the northern part of EL 17/93. The orebody has a strike length of 90m, a true width
averaging 5.5m, and was worked to 365m vertical depth. The orebody is described as
occupying a steep W-NW dipping fracture system within an early Cambnan
mafic/ultramafic body known as the Magnet dyke, close to its discordant footwall

contact with early Cambrian sedimentary rocks.

The ore at Magnet consists of sphalerite and argentiferous galena with lesser amounts of
arsenopyrite, pyrite, boulangerite, pyrargyrite, tetrahedrite and chalcopyrite in a gangue

of manganosiderite.

Other base metal prospect sites are discussed in Nye (1923), however all are small vein

style galena dominated accumulations that were worked to a shallow depth only.

The Cleveland Sn-Cu deposit located just within the western boundary of EL 17/93
comprises several stratabound lenses of pyrrhotite-cassiterite-stannite-chalcopyrite
mineralisation formed by metasomatic replacement of limestone beds. The limestone
belongs to the Crimson Creek Formation and forms part of a transitional sequence
between mafic volcanics and overlying turbidites. The tabular sulphide lenses range up to
30m in thickness, and are disrupted by a series of sub-parallel reverse faults that are

thought to have been conduits for the mineralisation.

Luina EL 17/93 Joint Venture Page 9
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At Mt Bischoff, massive pyrrhotite has partially replaced a 40-60m thick dolomite bed
within a sequence of turbiditic sandstone, siltstone and shale of the Oonah Formation.
Quartz-feldspar porphyry dykes intrude this sequence. Other mineralisation styles include

topazised porphyry dykes and late stage quartz-carbonate-fluorite veins.
S WORK COMPLETED

During the 1996 - 1997 period, work undertaken on Luina EL 17/93 has continued to
contribute to the regional database established in Pasminco’s GIS. A regional
aeromagnetic survey was completed in conjunction with neighbouring EL’s 48/94 and
49/94, and regional geological mapping and ground geophysics undertaken. Work
completed in the Arthur Dam area includes C horizon soil geochemistry, ground
magpnetic surveying, mapping and rock chip sampling of two costeans and drilling of two

diamond holes totaling 317.7m.
5.1 Regional Activity
5.1.1 Regional Data Compilation

A regional database for the Luina area includes adjacent EL’s 48/94 (Waratah)
(Pasminco) and 49/94 (Whyte River) which is also Joint Ventured with MPI Gold Pty
Ltd. The database which was initiated last year in Pasminco’s GIS, has been continually

updated with relevant data.

Information available includes previous stream sediment and soil geochemistry (MPL
Gold, 1994; Placer, 1988; Comstaff, 1977; and Collins 1983), water and drainage maps,
roads, tracks and access in the area, known minerahisation and possible sources of

contamination.
5.2 TField Activity

Geological mapping was undertaken during the year as part of a regional mapping

program (Figure 4). Mapping in the EL has concentrated outwards from the Arthur Dam

Luina EL 17/93 Joint Venture Page 10
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area, and includes Betts track, the Cleveland HEC access tracks and some of the Magnet
mine area. Observations of regional lithologies are reported in Appendix 1, and
descriptions of selected rock samples collected during mapping are included with
corresponding thin section descriptions in Appendix 2. The samples reported are
representative specimens for various outcropping lithologies and alteration types
observed in the area, and include several from adjacent EL 48/94.

Observations of geology and contacts from ground mapping have been discussed with
respect to the magnetic responses along Betts track and regional responses with

interpretation from observations from the regional aeromagnetic data.

Assay results of rock chip samples taken through the year are reported in Appendix 3.

Two samples selected for XRD mineralogy are described in Appendix 4.

5.3 Previous Stream Sediment Surveys

Comstaft (1977), Placer (1988) and MPI Gold (1994) have all conducted regional stream
sediment surveys over areas covered by the current Luina EL 17/93. A preliminary
review of Placer and MPI Gold's regional stream sediment surveys in the 1995 - 1996
year indicates anomalous Zn + Pb + Cu values along a NNW trending strike from south
of Arthur Dam to Magnet Mine. Anomalous Zn was detected with wvalues up to
1389ppm (disregarding highly anomalous samples collected downstream, north and east

of Magnet Mine, which are related to contamination from mine workings).

Statistical analyses of the data sets are yet to be completed, however, some anomalous
values have been followed up on the ground. Anomalous values from the MPI data set in
the basin area Skm SW along Betts track appear to be derived from ridges to the south
and east of the anomalies. Other MPIT results followed up on ground appear to be from

legitimate sample areas but are not in proximity of any significant outcrop.
5.4 Aeromagnetic Survey
A detailed aeromagnetic survey was flown over Luina EL 17/93 in conjunction with a

survey over Waratah EL 49/94 and Whyte River EL 48/94. UTS Geophysics were

contracted to conduct the survey, with specifications of 100m line spacing, flight lines

Luina EL 17/93 Joint Venture Page 11
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East-West and flight height to average SOm. Navigation was through the use of Real-
time GPS, and height above ground level was monitored using radar altimeter. Figure 5

and 6 are TMI images of the data.

Data over the Luina licence can be separated into 16 domains based on magnetic
character. Correlation with the regional geology as compiled by Brown (1986) is
variable (note Brown is used only as a guide). In a broad sense, several of the contacts
inferred by Brown are evident, however, the individual geological units interpreted vary
significantly from that observed in the aeromagnetic data. This may be due to magnetite

variation within units, however, this would not explain all the differences.

Cultural responses that may be within the data set include the former townships of
Magnet and Luina, the Cleveland mine, Magnet Mine workings and powerlines that run
through the area. Tt is probable that other small cultural responses exist within the data.
These need to be checked against the aerial photographs and ground truthed. It should

be noted that the Godkins Lodes are located on the western edge of the licence.

5.4.1 Magnetic Domains

The 16 magnetic domains have been characterised by the observed magnetic signature
and the regional geological interpretation (see Figure 7 for interpretation). The zones
are related to an interpretation of acromagnetic data over the Waratah EL 49/94 and

corresponding zone numbers have been used {see McGunnigle 1996).

Zone 1 - A magnetically quiet response related to the sub-cropping Meredith granite.
The interpreted contact of the granite follows Browns 1986 interpretation for most areas
except in the southern area where the magnetic data infers a break in the magnetic
package of zone 2. There appears to be a magnetically quiet zone separating the
southern part of zone 2 from the upper part. There are also isolated magnetic highs

within the granite (see zone 13).

Zone 2 - The major NE-SW trending package of highly magnetic rocks along the eastern

edge of the licence is denoted as zone 2. The magnetic signature is high amplitude and

Luina EL 17/93 Joint Venture Page 12
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high frequency, and contains a number of continuous magnetic units. A number of NW-
SE structural breaks can be observed throughout the zone. There appears to be a break
at the southern end of the zone, with the unit appearing ‘within’ the granite. This

southern units contains a number of NW-SE and NE-SW cross structures.

Geology consists of sediments and basalt lavas (Crimson Creek Formation), an
ultramafic serpentinite and hornfelsed sediments. Mapping and drilling in the area
confirms the existence of these lithologies, however, they can not be distinguished from

each other using the magnetics.

Zone 3 - This zone 1s similar in character to zone 2 and contains high frequency
responses as well as several discrete and continuous magnetic units. The north-western
edge of this zone overlies the Luina licence, extending east and south-east to cover

Waratah EL 48/94. The unit may represent some former folded sequence.

Geological components of this unit are either comprised of the Crimson Creek Formation
or the Cleveland-Waratah Associations, however, it is interpreted that there may be

ultramafics within the unit, similar to that observed in zone 2.

Zone 4 - This is characterised by the bland magnetic response on the NE corner of the
tenement. The signature is moderately similar to that observed over the granite,
however, it correlates with Oonah formation. The western contact, trending NE-SW,

appears to be a large fault plane (thrust?).

Zone 5 & 6- These two zones appear to be absent within Luina EL 17/93.

Zone 7 - This area consists of a weakly magnetic signature which extends from the NE
of the tenement, in a SW direction, and is interpreted to be derived from a thin sheet of
Tertiary Basalts overlying Crimson Creek Formation. The zone appears to be bounded
by a NW-SE fault. The magnetic interpretation has distinguished this zone as different
from zone 9 due to the Tertiary Basalt cover. Both units were mapped as one large zone

of Crimson Creek Formation by Brown.

Luina EL 17/93 Juint Venture Page 13
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Zone 8 - This magnetically quiet zone is in contact with the Oonah formation, located
between zones 4 and 7. It is similar to a number of areas within the magnetic data but is
distinguished to correlate with a region of low Titanium tholeiitic basalts, as indicated in

the geological interpretation.

Zone 9 - This covers the north-western portion of the tenement and extends to the south
down the western edge of the licence. It consists of a dominantly bland magnetic
response and is interpreted to be related to the Crimson Creek Formation. The actual

extent of this unit is undetermined.

Zone 10 - A small fault bounded area of moderate magnetic response, trending slightly
east of north at the northern end of the tenement characterises this zone. Located within
it is a complex magnetic high, which correlates with mapped gabbro units. Two linear

anomalies located at the southern end of the zone may relate to Crimson Creek basalts.

Zone 11 - There are two areas in the licence attributed as zone 11. Both consist of
complexly folded magnetic units. The first is located at the northern end of the licence,
the second is located south-west of the first, towards the central western edge of the EL
boundary. Both correlate to the position of a high magnesium andesites, the second
located proximal to the Cleveland Sn mine. Geological interpretation indicates a long

continuous zone of the andesite, however, this region is not evident in the magnetic data.

Zone 12 - This consists of moderate to poorly magnetic areas in the remainder of the
licence and areas between attributed zones. Correlation with specific geological units is

difficult.

Zone 13 - A series of magnetic highs are located within the Meredith granite. It is not
ascertained if all are related to the same geological units, as some contain indications of
linear magnetic highs within the response (Crimson Creek basalts?), whilst others are

isolated ‘bulls-eye” anomalies.

Zone 14 - The large high frequency magnetic unit in the centre of the EL correlates to

Crimson Creek basalts and lavas. ‘Folded’ magnetic bands are evident within the units,
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which contain a number of NW-SE structures through it. Some of the boundary of this

zone may be faulted contacts.

Zone 15 - This zone is made up of a fault bounded area, containing an apparent fold, SE

of zone 14. There is no direct correlation with geology.

Zone 16 - A fault bounded area containing lincar NNE trending magnetic units defines
zone 16. There may be some association with this zone and zone 10 further north, which
contains similar linear structures. At the southern end of zone 16 there appears to be a
magnetic low ‘within’ a linear feature which may be related to some magnetite
destruction event. The western linear anomaly could actually be related to the features in
zone 15, however, this would imply major movement on both NW-SE faults between the

two zones.

Zone 17 - This zone is also split into two areas, both of which are located towards the
southern end of the licence. The two are grouped together as they are broad deep
features with some shallow components (high frequency features). The smaller of the
two contains a possible folded structure, terminated to the west by a NNE trending fault.
The second feature is large and contains what appears to be more bulls-eye type
magnetic highs. 1t should be noted that the sources of the two ‘anomalous’ areas may be

unrelated.

Zone 18 - This zone runs along the western edge of the tenement, with a moderate
amplitude signature. Tt is related to either Crimson Creek Formation or units further

west associated with the Heazlewood Ultramafic complex.

5.4.2 Structural Framework

The structure of the area consists of a number of NE-SW and NW-SE faults and
lithological contacts. In some areas there is apparent displacements with both dextral
and sinistral movement indicated. There is also evidence of N-S and E-W contacts in the
centre of the licence around zones 14 to 16. The area also contains responses that

resemble folded units.
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The highly magnetic units of zones 2 and 3 may indicate a fold, with the west limb
sheared off and displaced. The data does not indicate any major structure that would
produce such an effect. There is also evidence of a break at the southern end of zone 2,

with part of the unit appearing within the granite.

5.5 Arthuar Dam area

5.5.1 Arthur Dam Grid Soil Sampling Survey

Soil sampling over the Arthur Dam grid reported in last years Annual Report was
continued with sampling from an additional two grid lines, 1008 and 200S (Figure 8).
Anomalous Pb, Zn, As, Cu, Ag and Au geochemistry over these lines also showed to be
coincident with previous sampling by Collins (1983). The methods employed for the

surveys, results and basic single element statistics are reported in Appendix 5.

While it is not possible to define a source for the geochemical anomalies identified in
these surveys, the following conclusions and recommendations have been drawn from

observations:

1 Pb is the least mobile of the elements sampled in both the 'A' and 'C' horizon
surveys. A subtle halo of decreasing Pb appears to zone away from the most
anomalous value in both soil surveys. The strong coincident (and lesser mobile)

anomalous Pb suggests that it is the most repeatable element.

2 'A' horizon Pb geochemustry correlates well with 'C' horizon data, making it a
possible alternative reconnaissance soil sample method for future surveys. The
dispersion of other elements sampled in the ‘A’ horizon however restricts the

potential of this method.

3 Highly coincident As and Pb geochemistry in the 'C' horizon results suggest that As
and Pb could be geochemically related in the mineralisation type, and if so, As may
be a good indicator of Pb-related mineralisation in the Arthur Dam area. The
relative immobility of Pb suggests that As may also be a lesser mobile element in

these conditions.
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4 The subtle NNE trending anomalous zone identified from the previous soil
geochemistry survey is repeated in these results and coincides with the local
foliation of the C horizon rocks identified in nearby outcrop. It is possible that the
anomalous geochemistry is in fluids which have moved along fractures controlled
by regional foliation. 1t is recommended that further sampling should be undertaken
along grid lines cut to the north and the south of the present soil data set to

investigate possible extension of anomalous geochemistry along strike.

5.5.2 Costeans

Two costeans were excavated parallel to Arthur Dam grid lines 400N and 1008 in the
Arthur Dam grid area, Luina EL 17/93 (Figure 9). The costeans approximately parallel
the surface projections of DDH AD3 (collared at 400N, 05W) and DDH AD2 (1308,
80E) and were designed to investigate bed rock exposure and zones of alteration and
mineralisation over soil geochemical anomalies at 400N, 60-100E and 1008, 160-220E.
Detailed surface mapping, rock chip sampling and soil profile mapping was undertaken in

both costeans. The northern and southern costeans total 200m and 256m respectively.

Mapping

Detailed mapping of each of the costeans is presented on 1: 100 scale plan and profile

maps of the costeans (Figures 10 & 11).

Northern Costean - 400N

The surface geology exposed in the costean is variably altered intermediate to mafic
volcanics, typical of the Arthur Dam area pyroxenites. Textures range from a grey to
green coloured volcaniclastic + micaceous sandstone to pyroxene phyric and chloritic
altered lava. Chloritic alteration is commonly moderate to strongly pervasive, and
chlorite and carbonate commonly replaces amygdales and phenocrysts in the volcanics.
Minor carbonate + quartz veins are also present, and in places goethite 1s observed

replacing carbonate.

Luina EL 17/93 Joint Venture Page 17
Annual Report April 1996 - March 1997



303622

A mild to moderate-strong NE striking cleavage is developed in many of the rocks

exposed. Dip of the fabric averages 50-60° to the west. Some quartz-carbonate veining is

developed parallel to this major fabric direction eg. sample 78408 (022/600W), which

also shows traces of galena.

Increasing shear fabric in pale grey and bleached volcaniclastic sandstone is exposed in
the costean from about 76m NE of the baseline. At about 80m NE, a north striking (006
) fault with soft, grey pug on the plane bounds massive and blocky micaceous sandstone
to the NE which has an orange-grey goethitic surface. Coincidence of anomalous Zn soll
geochemistry about this part of the grid line suggests that the mapped fault may provide
a pathway for fluids to migrate to surface. However, analysis of the rock chip results in
this area shows the highest Zn values to be obtained from a goethitic horizon 20m to the

SW, from samples 78258 (1100ppm) to 78261 (2060ppm).
Southern Costean 1008

Abundant bedrock is exposed over the AD4 drill pad at the south western end of the
costean, with variable textures ranging from fine grained porphyritic and amygdaloidal
volcanics, pyroxene phyric (up to 10mm) lava and volcaniclastics and spilitic basalt.
Chlorite and carbonate alteration commonly replaces phenocrysts, with goethite after
carbonate. With increasing depth to bedrock along the costean to the NE (from local grid
130mE) the volcanics are dark blue to green in colour, moderately to strongly chloritic
with variable sericite, manganese and talc, and moderate to strong cleavage. The
cleavage fabric is observed increasing to the NE from (local gnd) 128mE, averaging

070°, dipping steeply W to near vertical.

More intense chlorite + sericite + talc alteration appears to accompany an increased
foliation fabric. Chlorite, carbonate, quartz are the dominant pervasive alteration types
with variable sericite and talc in particularly schistose fabrics. Quartz-carbonate veining
has been mapped and rock chip sampled in selected places (Appendix 3). Goethite

replaces carbonate in places.
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Rock chip samples 78410 - 78419 were taken from a goethitic horizon at 210 - 220mkE,
where carbonate-quartz veining is observed in gossanous and manganiferous bedrock.
Cleaved mafic volcanic parent rock is weathered to orange-brown on the surface, with
carbonate in spots and veinlets parallel to the cleaved fabric. Chlorite and manganese
alteration dominate, with minor amphibole alteration observed in fine laths. Carbonate
and quartz forms open spaced and massive veins with goethite and traces of

mineralisation.

Rock Chip Sampling

Both costeans were chip sampled, from bedrock exposure where possible, at 2m
(continuous) sample intervals. Im intervals were sampled for 6m (78420 - 78425)
between sample numbers 78170 - 78174 and 10m (78410 - 78419) between sample
numbers 78145 - 78151 in the 1008 costean, where increased chlorite-silica in a cleaved
fabric and a cleaved chlontic-goethitic zone with amphibole alteration were observed.
Ten rock chip samples from selected altered and mineralised exposures in the costeans
are described in Appendix 3. Assays of all rock chip sampling are reported in Appendix
6.

Rock chip assays in the northern costean were disappointing overall. The best Pb and Zn
results are in goethitic volcanics and hangingwall to a faulted puggy zone. Best results

arc:

8m @ 708ppm Pb and 1638ppm Zn, and
8m @ 1800ppm Zn

It is possible that the fault and cleavage fabric have provided a pathway for fluids, hence
proximity of the highest Pb and Zn with the puggy fault and cleavage development.
However, the best anomalies were in goethitic horizons with associated elevated Fe (up

to 11.9%).

In the southern costean, anomalous Pb-Zn-As-Ag values are highly coincident in

goethitic zones in foliated mafic volcanics. The 1m spaced sample interval from 210 -
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220mE also showed fine amphibole alteration which formed an alteration halo in DDH

AD?2. Best results include:

Pb - 36m @ 3460ppm (1008, 170E - 240E), including Im @1.16% Pb
Zn - 22m @ 2311ppm (1008, 194E - 116E), including 1m @ 0.5%Zn
As -up to 1270ppm

Ag - 15-30ppm

Anomalous Au was detected with values of up to 0.65g/t (at approximately 240E) along
the costean NE of the above anomalies. It is thought that quartz veins exposed in this
part of the costean are associated with Au mineralisation, and does not appear to be

immediately related to base metal mineralisation.

Soil Praofiles

The soil profile from each costean was mapped from the side exposure, illustrated
respective to each costean in Figures 10 and 11. Soil profile thickness was influenced
partly by topography, where for example, a leached E horizon was developed with

thicker profiles in topographic lows. The soil profiles were generally composed of :

O (A,) horizon Dark brown, partly decomposed organic matter 20 - 40 cm

A (A)) horizon Chocolate brown, silt loam 40cm average

+ E (A,) horizen Mottled and leached, light brown and grey zone of eluviation approx.

20cm where present

+ B horizon Mottled orange-brown, Fe-enriched clayey horizon up to 20 cm where

present

C horizon Weathered rock ranging from blue-grey, soft, chloritic schistose saprolite to

goethitic massive saprolite. 20 - 40 cm
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Conclusions

Anomalous Pb, Zn, As, Ag and Au correlates to anomalous zones identified in C horizon
soil geochemistry sampling. In the northern costean, the best Pb and Zn results are
isolated in goethitic horizons and hangingwall to a faulted, puggy zone. In the southern
costean, the anomalous values are in goethitic zones in foliated mafic volcanics, where

goethite has commonly replaced carbonate.

5.5.3 Ground Magnetics

A total of 9.5km of ground magnetic data was collected over the Arthur Dam grid in
early April. A further Tkm was collected along an oblique cross-line to the Arthur Dam

grid, across the inferred strike of ‘influence’ (see Figure 8 for location of grid lines).

Data for both surveys was collected using a GEM GSM-19F magnetometer. Data was
recorded at one second intervals along the line (equates to approximately 1.5m), with
control pegs spaced 20m to convert data from time to distance. Base station data was
collected using a Scintrex OMNI-1V magnetometer, sampling every ten seconds. Data
was diurnally corrected to 61700nT and editing of data consisted of removing anomalies
associated with culture (eg. overhead power line, of which two occur within the grid
area) and removal of instrument noise (eg large spikes associated with rapid movement
of magnetometer). Data in the regions containing noise related to the power lines has

been removed (ie line 300N, 200E; line 100N, 75W, line 170N, OE; line OE, 170N),

The dominant signature observed in the data from the Arthur Dam grid is that produced
by the serpentinite. It was crossed on line 300N, coming to surface at around 350E
(local grid co-ordinates). The effect of the serpentinite can be seen throughout the data

due to the gradual build up in magnetic intensity on the eastern side of the grid.

The remainder of the data contains isolated and strike limited magnetic highs and lows.
These smaller amplitude anomalies (as compared to the serpentinite) generally strike
across the grid from south to north and slightly to the west. An analysis of each profile

1s given.
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Profiles

All profiles are located in Appendix 7.

Line 900N - no obvious anomalous responses, however, a build up in response at 80E
does not fit with the data observed on 800N, and may be considered slightly anomalous.

A possible second feature is at 170W.

Line 800N - no obvious responses observed, but does include very minor feature at

170W.

Line 700N - no obvious features, possible minor feature at 10W.

Line 600N - a complex feature exists on this line between 100W and 0. It appears to
involve two magnetic sources, however, the low between needs further consideration. A

very small, near surface response is also observed at 110E.

Line 500N - the dominant feature is the high from the serpentinite at the eastern end,
however, five other magnetic anomalies are present on this line, at 265W, 100W, 40W,
10W and SE. All are shallow, with the two anomalies at 100W and 40W possibly related
to the feature on line 600N.

Line 450N - no responses observed.

Line 400N - the dominant response is the serpentinite, with an additional four other
responses, at 275W, 100W, 35W and 40E. The anomalies at 100W and 30W may be
linked to those on lines 500N and 600N.

Line 350N - possible response at 0, however, not well defined.

Line 300N - this line is full of complex magnetic signatures, excluding the serpentinite to

the east. The first 1s the senes of three lows at 140W, 110W and 20W. Also included
are three small highs at 200W, 0 and 30E, with a fourth possible at S0E.
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Line 170N (along the road) - this line contains the largest responses of the entire gnd.
Again it crosses the serpentinite (390E), however, there are four other anomalies, two of
which are possible good correlations to the trend of the surface geochemistry. These are
at 20E and 50E. A very shallow feature exists at 170W which appears to be caused by a
cultural feature, and a fourth high is on the western flank of the serpentinite response at
290E. The anomaly at 20E has a depth component to it and is not expected to be related

to either the power lines or the road.

Line 100N - apart from serpentinite response on the east end of the line, indicated by the
high and cross-over at 395E, there is a small amplitude response at 70E. The
serpentinite response has a strange shaped top, with what appears to be two small
interfering shallow responses. There is also a small build up at the west side of the

serpentinite response, which may be a second small amplitude anomaly.

Line ON - the gradient on this line indicates proximity to the serpentinite, however, there
is an interference pattern anomaly between LOOE and 130E. This is assumed to be

caused by two shallow magnetic bodies.

Line 100S - this line contains two small anomalies. A low at 100E may be an effect of
dipolar magnetism relating to the anomaly on line ON, whilst the other anomaly is
observed at 200E. The line also passes over the serpentinite but does not cross it

entirely.

Line 2008 - two small anomalies are also evident on this line, one at 210E which is
related to the anomaly on line 1008, the other, a shallow feature, at 10E. The

serpentinite is further east from the end of the line.

Line 300S - a very noisy line containing several small signatures, the most prominent
being the broad wavelength anomaly at 245E which was previously observed on lines

1008 and 200S. Other features are at 150E and 370E.

Line 400S - another noisy line which contains several confusing signatures, the most

significant of which is between 370E and 400E. The data indicates an interference style
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response, with at {east one magnetic body present. The negative response may be either
structural or alteration related. A near surface response is indicated at 260E, which may
be culture or may be related to the anomaly on the previous three lines. There are also

several shallow response at the beginning of the line between 0 and 40E

Line 500S - three anomalies are apparent on this line, the first at 415E, which 1s also
evident on line 400S. The second is at 275E, which may be related to the surface
response on line 4008, with the third at 30E indicating two small bodies which may be

related to responses recorded on line 4005,

Line OE (baseline) - the base line data contains several responses, most of which will
have been mentioned above The data 1s dominated by two specific signatures, the first
and most obvious is the large high centred at 180N. This anomaly is the same as
observed on line 170N (along the road). The small low on the south side is possibly a
dipolar response. The other prominent feature is the change in background values north
and south of the aforementioned anomaly. Data to the north is vastly lower, building to
a higher level at the northern end. This may be caused by changes in depth to basement,
a result of a cross structure interpreted in the data. Other anomalies of note on this line
are at 250N, 300N, 380N, 450-500N, 700N and 750N. Some minor anomalism occurs
south of the major feature at 508, 1008, 1208, 1708, 1958 and 250S. Data from 2508
to 5008 is extremely spiky in nature and difficult to assess, however, there does appear

to be some longer wavelength features below the noise at 4508 and 3508.

Contour Plots

Contour plots were generated using both local grid co-ordinates and AMG co-ordinates
(Figures 12 and 13 respectively). The most prominent feature displayed in the contour
data 1s the serpentinite, which runs along the east side of the local grid. From the AMG
plot, it appears as if the serpentinite runs approximately NE-SW At the southern end of

the grid, the response appears to rotate slightly, towards the south in AMG space.

An apparent E-W structure (AMG space) 1s located around 5407200N, which appears to

separate the intensity of response north and south of the grid (Figure 14). This is
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represented in profile of the baseline (OE). North of this structure data indicates small
anomalies, whilst south of this structure more intense magnetic features are apparent.

This structure 15 also observed to affect the serpentinite response.

The anomaly located at the intersection of the road, baseline and power lines is evident
as a large bullseye in the local grid, however, its pattern is distorted in AMG space. This
feature appears along strike from the large amplitude response recorded on line ON, and
from the feature on line 300N at 250E. This strike roughly coincides with the soil

geochemical pattern.

A small string of anomalies on lines 400N, 500N and 600N may all be related. These
features may be related to those south of the structure, however, this would imply a
change in strike, as well as change in physical properties (eg. depth of burial, percent

associated magnetite).

Theoretical sections for AD2 were drawn on lines 1008 and 2008, assuming the hole
was drilled at 60 degrees. Mineralisation intersections have been located to determine if
there is any possible link between them and magnetic data collected over the two lines.
No anomalism is recorded directly above the approximate locations of the intersections.
There are anomalies around 200E, however. If the source of these anomalous features
are related in any way to mineralisation, then it would imply that mineralised 'veins' are
enclosed in a structure that dips between 40 and 55 degrees. There is no evidence to
support a theory of the anomalies at 200E being associated with mineralisation, or that

the mineralisation intersected in AD2 extends at the angle suggested above.

It should be recognised that soil anomalism recorded on lines 100S and 200S generally

coincide with the magnetic feature around 200E on lines 1008, 2008 and 300S.

Cross-line Data

The single cross-line was surveyed to determine if there existed cross structures parallel

to grid lines, as inferred in the contoured data.

Luina EL 17/93 Joint Venture Page 25
Annual Report April 1996 - March 1997



303030

Data collected along the single cross-line (Figure 15) indicates a large basement response
at the ‘south’ end of the line, centred at 250m, contrasted by lower background at the
north end of the line, as observed in the baseline along the grid. This basement feature
may be related to the serpentinite dipping shallowly under the southern end of the grid,

however, this is not qualified.

Several small amplitude shallow source anomalies are evident in the data, at 460m,
635m, 805m, 950m and 980m. The anomaly at 460m correlates with the feature
observed on line 10N, 120E. The amplitude of the anomaly is smaller than that observed
on the grid, indicating that the cross line did not pass over the top of the feature. A
contfusing small high and low on line 300N, 20W is proximal to the small high observed
at 805m. The anomalies at 950m and 980m, located between lines 400N and SOON, may
relate to the two highs observed on line 400N, 100W and 40W. This 1s tenuous as there

are no similar features on line 500N,

There is also evidence for several cross-structures, located at 270m, 310m, 490m, and
610m. Drill hole AD2 is located within the interpreted cross-structures at 270 and

310m. These structures may related to the fluid /mineralisation pathway.

The gap in the data is caused by the interference from overhead power lines, and the high
amplitude shallow anomaly at the south-end of the gap must be treated with caution.
However, the feature at 635m does correlate with a very shallow anomaly observed on

ftne 170N AD grid (traverse along the road).

5.6 Betts Track

Ground magnetic data was collected along Betts Track in March 1996. A total of 1.4
km of the Track falls within Luina EL 17/93, whilst the first 0.8 km from the main
Waratah to Savage River road lie within Waratah EL 48/94.

Data was collected using the GSM-19F magnetometer, taking readings every second
along the line (equating to a sample every 1.5m). A topo-counter was used along the

track to generate control points spaced fifty metres apart to convert time to distance.
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Base station data was collected using a Scintrex OMNI-IV magnetometer, sampling

every ten seconds, to correct data for diurnal variation.

A single, idealistic profile has been created for the data (Figure 16), even though the line

direction varied from south to west along the traverse.

Three data regions are visible in the profile, the first consisting of a moderately erratic,
medium frequency signature between 1150m and 1500m. No geological units were
observed in outcrop along this region, however, it is interpreted to relate to moderately

buried Crimson Creek Formation.

The extremely erratic signature contained between 1500m and 1800m 1s the second
province. This signature may be related to the serpentinite, however, it is not as distinct
as that observed on the Arthur Dam grid. There is marked increase in outcrop geology
in this region, with several interpreted to be Serpentinite, which explains the high
magnetic and high frequency response. Tt should be noted however that the magnetic
response is confined between 1500m and 1800m whilst the Serpentinite outcrop was
found between 1750m and 2000m. The mismatch in geology and ground magnetics may
be a combination of the geology not being located accurately on the map and the fact
that the geophysical data was measured using a topo-counter which can produce location

errors along a survey from such factors as stretching and breakage.

The remainder of the track from |800m to 2200m is the third province. This may
actually contain part of the response associated with province two, however, the last
section of the line appears similar to that observed over the granite along Butlers Road.
Qutcrop in this area indicates the presence of basaltic lavas from 2000m to the end of the

ground magnetic survey.

5.7 Drilling

5.7.1 DDH AD3

DDH AD3 was drilled in the northern part of Arthur Dam grid, collared at local gnid
coordinates 400N, 05W (AMG 369724 .6mE, 5407333 3mN;, Figure 17). Tt was planned
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to test a Zn dominant soil geochemistry anomaly by drilling at a dip of 45" parallel to the

400N grid line, AMG 140" The anomalous geochemistry, up to 1234ppm Zn and
833ppm Pb (at 60E), is thought to be part of a NNE striking trend of anomalous soil
geochemistry, extending over the sampled grid lines 2008 to 400N.

The results are discussed below, and a graphic log of AD3 is included in Appendix 8, and

section illustrated in Figure 18.
Lithologies

Lithologies intersected in AD3 is dominated by variably textured mafic volcanics,
including lava, lava breccia, hyaloclastite and volcaniclastics. The core varies from dark
grey to green in colour, with moderate to strong chlorite alteration of all lithologies.
Pyroxene + feldspar phyric lava is commonly interbedded with sandstone-siltstone sized
volcaniclastics and brecciated lava. Amygdales, filled with chlorite are also common in
the lava and lava clasts. From 46.6 - 70.5m, quenched vesicular (?perlitic) clasts are
altered to carbonate, and in places breccia and volcaniclastic matrices have been replaced

by carbonate, most commonly calcite.
Alteration and Mineralisation

Chlorite alteration is commmonly pervasive in all lithologies, varying from slight to strong.
Traces of talc occurs with the strongest chlorite alteration. Carbonate is present as
calcite and also as a yellow-cream much less reactive (Mg or Mn + Fe) form. 1t is
predominantly in network veinlets more or less parallel (and infilling) the general
foliation in variable, slight to moderate, abundance. The yellow-cream carbonate is
dominant from 45 - 77.2m and 162.5 - 209m in small blotchy patches along veins parallel
to foliation and replacing grains and clasts in medium-fine grained volcaniclastics and
breccia. Calcite also replaces the breccia matrix and volcaniclastic beds. Silica in veinlets

is minor, filling vugs and spaces in carbonate veins where present.

Mineralisation in AD3 occurs as very minor disseminated pyrite, and minor sulphide

mineralisation in carbonate-quartz veins. The best intersections at 48.3 - 48.5m and

Luina EL 17/93 Joint Venture Page 28
Annual Report April 1996 - March 1997



303033

153.5m show cross-cut and cleavage parallel carbonate veins with sphalerite, galena and
pyrite (interpreted paragenesis}) and later quartz-chlorite. Figure 20 illustrates the

mineralisation and alteration assemblages at these intersections.
Geochemical assays for AD3 are included in Appendix 9.
Structure

There is a general foliation throughout the drill core, which increases in places with
alteration. Orientations of the general foliation and quartz-carbonate veins were
achievable in several sections of the drill core. Mineralised veins (M, and M,) and
foliation generally plot with a 310-320/ 90-40" SW strike, and mineralised quartz-

carbonate veins (M,) have a strike and dip of 085/70° N (Figure 19).

Apparent faults occur between 35 - 47m and 167 - 177m. Within the first of these zones,
rubbly core extends from 35.0 - 37.0m , with a puggy fault at 34" to Local Core Axis
(LCA) at 36.5m. At 44.3m, carbonate-sericite-chlorite accompanies a fault at 29" LCA,
and a puggy fault at 46.8m lies at 22" L.CA, Puggy and sheared zones at 28" LCA and

30" LCA extend from 167.15 - 167.3m and 169,7 - 169.9m respectively. The fault angles

are in a similar range to the core angle of general cleavage intersected in the hole.
Discussion

Results from DDH AD3 were disappointing, and do not explain anomalous Zn soil
geochemistry above the hole. The mineralisation intersected occurs as very minor
disseminated pyrite, and minor pyrite, sphalerite and galena is visible in carbonate-quartz
veins, most notably at 48.3 - 48.5m and 153.5m. Structural readings show increasing

foliation development with increasing alteration. Foliation and mineralised veins generally

plot with a 310-320/ 90-40° SW strike, and mineralised quartz-carbonate veins (M.} have

a strike and dip of 085/70° N. These readings are beneficial in providing structural

information for the Arthur Dam area.
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The negative results suggest that despite the NNE striking trend of mgh Zn soil
geochemistry, perhaps Zn is not the best indicator element in this environment

5.7.2 DHEM

DDH AD3 was surveyed with DHEM, axial probe only, on 17 May 1996, using the
CRONE PEM system. Two loops were used for the survey (Figure 20), one placed over
the collar (Joop 14-96), the other north of the collar overlying the hole at depth (loop 15-
96). The survey was recorded using a 10 msec time base and 0.5 msec ramp on the
receiver. The transmitter had a very fast shut off (unknown speed) which causes ringing
in the primary pulse as it decays. A 15 ohm resistor was placed in the loop to decrease
the amplitude of the ringing. Twenty channels of data were recorded from 0.05 to 6.2
msecs. A peak current of 4 Amps was circulated through both loops. The hole was

surveyed to 220m.

The crystal clocks were used to sync the transmitter and receiver for this survey. The
following day the clocks were found to be malfunctioning and as such data from this

survey may be suspect.
Loop 14-96

The data from this loop indicates a mid-time off hole conductor at around 100m down
the hole (Figure 21). The anomaly is dominantly a negative response. This could either
be a body above the hole and orientated in a near vertical position or a flat lying body
below the hole. The flat lying body below the hole is more likely as it is primarily null
coupled for loop 15-96 and not seen by that loop. A vertical body should have been

observed when surveying with loop 15-96.
Loop 15-96

Data from this loop indicates a large conductor directly below the hole (Figure 22). This
. body would need to be very conductive to account for the build up in secondary field
from 60m down the hole to the anomaly. It can not be determined if this response is due

to a problem with the crystal clocks or a real conductor.
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It is expected that the serpentinite is directly below the hole. There have been reported
cases where serpentinite bodies have produced electromagnetic anomalies (pers comm

. John Bishop), however, one can not confidently say if this is the cause of the anomaly.
5.7.3 Soil Orientation Survey

As discussed in McGunnigle 1996, several ‘A’ and ‘C’ horizon soil samples were
collected from the Arthur Dam grid along 300N and 400N. The ‘C’ horizon samples
results defined a prominent Zn and Pb anomaly on line 400N which was consistent with

sampling by previous workers.

Diamond hole AD3 was drilled to test the lithologies underlying this ‘C’ horizon
anomaly. The hole returned very poor results and the source of the anomaly has not

been defined.

After this exercise it was decided to trench two traverses:- one along 400N and one
along 1008 and the drill trace of AD2. A detailed soil survey was conducted along 1008

using the trench as well as 20m spaced auger holes.

The aim of the ornentation survey was to identify which soil horizon, size fraction
elements and analysis would be best to define surface anomalism above significant

minerahisation, such as that intersected in AD2.
The traverse went from OE to 380E with samples collected every 20m.

From every 20m easting 7 samples were taken:- 3 ‘A’ horizon, 3 ‘B’ horizon and ‘I’
large ‘C’ horizon which was latter split by ALS into 5 portions. The ‘A’ horizon was
defined as dark brown humic-rich soil generally at depths 0-0.15m. The ‘B’ horizon
consisted of grey-brown clay (£Fe mottles) in which no primary rock fabric was present.
This zone was generally at 0.2m - 0.5m depth. ‘C’ horizon samples comprised saprock +
clay and were taken from or immediately above the hard semi-fresh rock interface,

. generally at 0.8m - 1.1m depth but as shallow as 0.3m depth.

Equipment was cleaned between samples and sample bags were numbered randomly.
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Details of the survey are tabulated below and results are contained in Appendix 13.

Uys : -

A total ALS Peréh]oric acid digest-lCPAESfAu by SOg ﬁre.
assay, flame AAS

A total Analabs MMI

A total ALS Humic-weak ammonia acid digest

B total ALS Perchloric acid digest-ICPAES/Au by 50g fire
assay, flame AAS

B total Analabs MMI

B total ALS Regoleach-1CPMS

C total ALS Perchlone acid digest-ICPAES/Au by 50g fire

assay, flame AAS
C 204 ALS Perchloric acid digest-ICPAES/Au by 50g fire

assay, flame AAS
C "20,"80# | ALS Perchloric acid digest-ICPAES/Au by 50g fire

assay, flame AAS

C 80# ALS Perchloric acid digest-ICPAES/Au by 50g fire
assay, flame AAS
C 200# ALS Perchloric acid digest-ICPAES/Au by 50g fire

assay, flame AAS

5.7.4 DDH AD4

DDH AD4 was drilled to test mineralisation continuity between massive mineralisation
mtersected at 100m depth in DDH AD2 (12m @ 5% Zn, 1% Pb, 0.6g/t Au) and 15m of
anomalous Pb-Zn (Au) rock chip geochemistry at surface in the 100S costean (see
Appendix 10 for drill hole proposal). 1t was collared on the northern side of the costean,

at 369467mE, 5406863 mN, and completed at 97.7m (Figure 17).

Drilling and logging of AD4 was carried out by contract geologist Dave Gardner. A

graphic log is presented in Appendix 11, and section in Figure 23.
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Lithology

Lithologies intersected in AD4 are typical of the Arthur Dam area. Variably textured
intermediate to basic volcanics include lava, lava breccia and volcaniclastics. The core
varies from dark grey to green in colour, with moderate to strong chlorite alteration of
all lithologies. The wvolcanics are commonly feldspar + hornblende phyric, with

replacement of phenocrysts to carbonate and sericite-chlorite respectively.

Structure

Structural data from oriented core was analysed using the DIPS 2.2 package. 177

structural measurements were used and classified into 11 coded groups for data

selection:

Structure type: Structure code for DIPS
cleavage clv
fracture _ fx

rough fracture fxrough
fracture with slickensides fxshick
fractures with carbonate on surface fxcb
fractures with cleavage coplanar fxclv
cleavage with carbonate on surfaces clveb
cleavage with fractures clvfx
carbonate veins cbvn
sulphide veins vnsulph
faults and shear zones clvFAULT

Only one lineation was recorded from the hole. The results are presented in Table 2.

The dominant cleavage dips 60-70° to the NW, with a second cleavage dipping very
shallowly to the N. Fractures are dominantly dipping NW in the major cleavage direction

but have shallower dips (45-65 °). Cleavage related fractures (including those with

Luina EL 17/93 Joint Venture Page 33
Annual Report April 1996 - March 1997



203038

slickensides) show much stronger groupings of orientations than other fractures (see
Table 2). Carbonate veins, some of which contain minor pyrite, show a scatter of

orientations which trend more or less parallel to the dominant cleavage.

Alteration and Mineralisation

Chlorite and sericite alteration is commonly pervasive in all lithologies, varying from
slight to strong. Carbonate alteration has been logged as siderite as the carbonate
oxidises quickly and only reacts to acid when powdered. Siderite is present both as fine
pervasive and spotty alteration. It is also observed to replace feldspar phenocrysts and is
the dominant vein type. Some carbonate has altered to clay, most commonly between

56.9 - 68.9m. Pervasive fine carbonate is present commonly as calcite from 68.9m.

Mineralisation in AD4 occurs as very minor disseminated pyrite, and minor sulphide
mineralisation in quartz-carbonate veins. A 0.1m vein of massive sphalerite-galena was
intersected from 55.7-55.8m, and zones of quartz-carbonate veins contain fine stringers

of sphalerite-galena Geochemical assays for AD4 are reported in Appendix 12.

Discussion

Minor mineralisation intersected in AD4 is vein style, related to carbonate-quartz veins
which roughly parallel the major NE striking cleavage. It is probable that veining is
controlled by this domunant fabric direction. AD4 was planned to intersect quartz
stockwork mineralisation down dip from the 100S costean and up dip from DDH AD2,
assuming the foliation to be a controlling factor. The target zone interpreted from
mineralisation discovered so far was to intercept Pb-Zn + Au at 50-70m. Only minor
vein-style Pb-Zn mineralisation at this depth has shown that stockwork mineralisation
intersected in AD2 is not continuous to anomalous geochemistry exposed at the surface
in the 100S costean. Therefore, while veining, mineralisation and anomalous
geochemistry in the Arthur Dam area appears to be controlled by the dominant NE
striking fabric direction, depth to mineralisation along strike is unknown. It is possible
that subtle NW-SE cross-structures which are observed in the ground magnetic data may

have a controlling factor over mineralisation.
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6 ENVIRONMENTAL DISTURBANCE AND REHABILITATION

Reconstruction of Betts Track, south of Waratah Road, was undertaken during the
1996-1997 period to provide vehicle access into more remote parts of EL 17/93 to the
south, The first 770m of the track lies within EL 48/94 which then continues into Luina
EL 17/93. The track was excavated to 6km for 4WD access, where after vegetation has
been cleared from the track providing access for foot and 4WD bike. Rehabilitation at
the point of the track where access changes from vehicle to foot (or bike) was

undertaken in January 1997, repairing damage to part of the track.

An additional cross line was cut oblique to previous cutting on the Arthur Dam grid. No

rehabilitation has been carried out on the grid to date.

Costeans were created in two regions of the Arthur Dam grid, both of which have been
rehabilitated by filling to ground level. Rehabilitation work was undertaken in January

1997.

Track access to DDH AD3 and DDH AD4 and costean track access was completed in
conjunction with TDR regulations. All tracks and drill sites were rehabilitated in January

1997.
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7 EXPENDITURE

3021

S
Personnel 90,767
Travel & Accommodation 5,180
Geological Consultants -
Geochemical Consultants & Assays 13,138
Geophysical Surveys & Consultants 24,766
Other Consultants 21,792
Drilling 28,021
Stores & Supplies 3,636
Vehicles Plant & Equipment 6,634
Land 5617
Computing 3,584
Office 21,000
Administration Fee 22414
TOTAL $ 246,549

Luina EL 17/93 Joint Venture Page 36

Annual Report April 1996 - March 1997



303041

8 KEYWORDS AND LOCALITY
BASIC VOLCANICS, BRECCIA, GRANITE, CARBONATE, BASE METALS, TIN,
GOLD, REPLACEMENT, STOCKWORKS, VEINS, PRECAMBRIAN, CAMBRIAN,

DEVONIAN, ORDOVICIAN, TERTIARY, DATA REVIEW, GEOLOGY,
GEQOCHEMISTRY, GEOPHYSICS, AEROMAGNETICS, GROUND MAGNETICS

BURNIE SK5503, LUINA, RUSSELL, DUNDAS
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1. GENERAL FORM

Rock type, colour, grain size, overall texture, constituents and
textures, alteration, mineralisation.

Rock Types can be combined usinga -

Subordinate Rock Types are separated by /

Each Descriptor Group is separated by ,

Descriptors within a group are separated by

Derwent series 19 colours (in brackets) are intended for the
Cambrian sequences.
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