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SUMMARY AND RECOMMENDATIONS

1.1 Summary

EL 10/88, although explored for two decades, still has a large potential for
VMS and epigenetic gold mineralisation to be discovered.

Previous explorers have not tested all anomalies and prospective
horizons/localities adequately.

In particular there is considerable potential for a Cu-Au VMS at Lake
Barrington and Pb-Zn-Cu deposit at Staverton. Furthermore, both Cethana
East and West contain anomalous geophysical and/or geochemical anomalies
worthy of follow-up.

The emphasis on strong anomalies defined by Asarco's stream sediment
programme to locate prospects may have resulted in the overlooking of some
more subtle anomalies.

The Fire Tower gold prospect, although still not well understood, may have
the potential to contain sufficient tonnage at economic grades.

1.2 Recommendations

From the review of previous work and the geological mapping, both
reconnaissance (Cethana East and West, Staverton and Lake Barrington) and
detailed (Fire Tower prospect, Gog Range) the following work is
recommended:

Gog Range

drill the host horizon with deeper (approximately 120m) diamond drill
holes from four sites to test the host horizon at depth

continue 1:500 mapping along strike from host horizon

Lake Barrington

re-establish the grid

conduct a ground magnetics survey over the grid

map the area at 1:1000

diamond drill coincident Mise a la Masse, IP and Cu soil geochemical
anomalies

Staverton

re-establish the grid

conduct a ground magnetics survey over the grid

map the area at 1: 1000

diamond drill the coincidem IP, and the Cu, Ph, Zn soil geochemical
anomalies
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aeromag and Asarco's
on resolution of

attempt ground magnetics survey over grid

map at 1:2500

map at 1:2500

re-establishlre-number grid

re-establish/re-number grid

re-Iog drill core

determine priority of proposed drill holes

- 2 -

re-Iog drill core

determine priority of proposed drill holes

Regional

map at 1:10000 with reference to Dighem,
stream sampling and with emphasis
structural/stratigraphical relationships

determine those areas to be relinquished in 1993 (5 year statutory
relinquishement)

Cethana West

Cethana East

TR.M!S\40
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INTRODUCTION

2.1 Tenure

EL 10/88 was held previously as a joint venture between Plutonic Operations
Limited and Noranda Pty Limited. On 2 June 1992 Plutonic Operations Ltd
became the sole licencee and operator.

Previously the ground was part of EL 7173 granted to Asarco in March 1973.
In 1974 Asarco relinquished 297 km2 of the original 743 km2• CRA
Exploration Pty Ltd joint ventured into the EL in July 1976 and also pegged
EL 10/76 which covered the southern part of the Lake Barrington portion of
the present Gowrie Park EL. CRAE became the licence holders in December
1979, reducing the total area of 7/73 to 199 km2. Asarco sold their share to
Carpentaria Exploration Co Limited in June 1980. In 1983 CRAE became the
sole leaseholder relinquishing the EL in 1988. Noranda Pty Ltd successfully
tendered for the ground in August 1989. Noranda added another 8 krn2 as EL
35/88 and the Mines Dept. added another 0.9 km2 in order to rationalize the
boundaries with A.M.G. grid lines.

The EL is in two parts (see fig. 1), however, all exploration and reporting is
conducted as if one licence.

Part 1, known as Lake Barrington, with a total land area of 37 krn2 runs down
both sides of Lake Barrington from Wilmot/Promised Land in the north to
Cethana in the south.

Part 2, known as Gog Range, with a total land area of 17 krn2 lies around 6km
NNW of Mole Creek. A stone and gravel Mining Lease, 93 M/84, occupies
12 hectares towards the western end of the Gog Range.

2.2 Access and Land Usage

Access to both parts of the EL is very good with major roads running through
them. H.E.C. and old forestry roads allow access to much of the lease,
however, access to individual prospects and/or desirable drill sites is
problematic, most being in areas of steep topography. Two of.the prospects
require access across private fannland.

Effectively all of the prospective rocks in the EL are in state forest, the
exception being part of Cethana East which lies within land vested to the
H.E.C. and part of the Lake Barrington prospect which overlaps onto two
privately held bush blocks.
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3.0 REGIONAL GEOLOGY

The prospective rocks within the EL are part of the Cambrian Mt Read volcanics
which host five gold rich polymetallic VMS deposits. These include Mt Lyell,
Hercules, Rosebery, Que River and Hellyer and the Cambrian Henty gold deposit. In
addition, there are instances of sub-economic deposits and VMS style alteration
throughout the belt.

All of the above deposits lie within the major north-south trending part of the belt
which runs from Elliott Bay to north of Hellyer, occupying the Dundas Trough. The
Mt Read Volcanics that outcrop in EL 10/88 occupy a smaller trough, the Fossey
Mountain trough which trends roughly east-west from north of Hellyer to beyond
Deloraine. The Fossey Mountain Trough is considered to be a branch of the Dundas
Trough.

Mines Department M.R.V.P. 1:50,000 mapping stops just within the western most
boundary of the EL with 1 km2 included in the "Geology of the Winterbrook-Moina"
area. Other than this the most recent Mines Dept. regional mapping is the Sheffield
(1959) and Middlesex (1958) 1 mile to 1 inch mapping.

Early volcanism in the Main Mount Read belt was rhyolitic to dacitic in composition.
This was followed by a period of andesitic-basaltic volcanism before a return to felsic
volcanism. The VMS orebodies of Rosebery and Hercules are believed to have
formed later in this initial felsic volcanic phase with the Que and Hellyer orebodies
during the mafic-intermediate phase. The disseminated copper orebodies at Mt Lyell
are hosted in the first felsic phase but are probably time correlates of the mafic
intennediate phase having been deposited sub-surface, possibly due to fluid boiling.

Even within the main belt this relative aging of mineralising events is subject to
considerable debate due to the overprinting of alteration and deformation over
initially complex inter-fingering relationships. Placing the volcanics and associated
sediments of the Fossey Mountain Trough within this stratigraphy is even less certain,
however, the andesites of the Beulah Formation were quite possibly deposited during
the mafic-intermediate phase. If this is the case then the north facing felsic volcanics
and associated sediments to the south of these andesites may be related to the fIrst
phase of felsic volcanism with the felsic volcanics and associated sediments to the
north related to the second felsic phase.

The Cambrian volcanics and associated sediments are unconfOlmably overlain by
Precambrian derived Late Cambrian-Ordovician siliciclastic conglomerates and
sandstones, known as the Roland Conglomerate/Moina Sandstone in the Fossey
Mountain Trough. These siliciclastics are in turn overlain by the carbonates of the
Gordon Limestone.

Extensive deformation during the mid-Devonian Tabberabberan Orogeny resulted in
widespread folding and faulting and the over-thrusting, in places of the Cambrian
volcanics and associated sediments, by Roland Conglomerate/Moina Sandstone.

Following this deformation, the north and west of Tasmania was intruded by grartitic
batholiths with two such bodies intruding the rocks near EL 10/88.

In the Tertiary, basaltic lavas infilled most topographic lows, these flows now occupy;.~

topographic highs, overlying Cambrian volcanics and associated sediments in places.

TR.M1S140
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4.0 EXPLORATION PHILOSOPHY

The primary exploration target on EL 10/88 is a polymetallic volcanogenic massive
sulphide (VMS) body, similar to those found at the Rosebery, Que and Hellyer Mines.
Large hydrothermal alteration zones at Cethana and Staverton may represent haloes
around similar sulphide bodies. A secondary although equally important target is for
a volcanic-hosted gold deposit. Although there are no type deposits in production
within the Mount Read Volcanics, two major gold occurrences within the MRV are
being pursued at depth to ascertain their viability. The Henty Prospect appears to be a
volcanic hosted deposit which has been partly controlled and/or overprinted by major
basement strnctural features (Henty Fault) and the South Hercules deposit is more
akin to a gold rich low grade base metal occurrence adjacent to a mined out massive
sulphide deposit.

Previous detailed surveys at the Cethana East and West prospects have failed to
delineate a distinct target within the larger alteration zone. Recent IF, geochemical
and geological mapping surveys have, in conjunction with a detailed assessment of
previous data, shown large sections of the Cethana prospect to be highly prospective
with coincident responses requiring diamond drilling.

Other explorers in the region have identified the Beulah Formation which outcrops
along the Lake Barrington Rowing Course road as a probable correlate of the Que­
Hellyer volcanics. This suite of mafic felsic volcanics and the underlying quartz­
sericite altered felsics around Staverton are a particularly interesting horizon in the
EL.

Exploration on the Gog Range portion of the tenement has provided significant
encouragement in the location of a gold anomaly hosted within altered and
stockworked volcanics and epiclastics.

The style of alteration and mineralisation is somewhat enigmatic conslsong of
stockwork style pyrite (haematite) quartz, carbonate, base metal veining in silica­
sericite-carbonate altered volcaniclastics. Pb isotopes indicate a Cambrian age for the
mineralisation which is very encouraging.

TR.MIS140



The geology of the property varies greatly from Lake Barrington to Gog
Range, therefore the two areas will be discussed separately.

The schistosity observed in the alteration zones at Cethana and further north at
Staverton is considered to be the product of a Devonian regional deformation
event where stresses appear to have been concentrated in the easily deformed
Inica rich sequences in preference to the less deformed and less altered more
competent rocks.

The approximately east-west trending volcanics continue northward from
Cethana through younger less altered dacitic and rhyolitic lavas and tuffs until
a second major zone of quartz - sericite altered volcanics and sediments is
encountered at Staverton. The sequence at Staverton is shown on the Mines
Department 1:50,000 Cethana compilation map to be predoIninantly felsic
agglomerate, however, cursory mapping with later petrographic work has
shown the rocks to be schistose quartz phyric pumiceous and vittic tuffs,
massive chloritic felsic vittic tuffs...and quartz phyric crystal tuffs.

5.2 Lake Barrington

Rocks in the Lake Barrington area are dominated by quartz feldspar phyric
rhyolitic and minor dacitic volcanics. These include probably intrusive,
extrusive and pyroclastic units with rrrinor intercalated sequences of aphyric
felsic - vittic tuffs and volcaniclastic/tuffaceous siltstones and shales. The
interpreted basal portion of the sequence lying adjacent to the thrusted Roland
Conglomerate - Moina SandstoneNolcanics contact is comprised of well
bedded north dipping sandstones, siltstones and shales with intercalated
volcanic units which grade northwards into volcaniclastic and tuffaceous
sediments thence conformably into volcanics.

068010- 6-

LOCAL GEOLOGY

Bedding orientations where observable in the volcanics also show a steep
northerly dip which in places IS sub-parallel to the regional cleavage. Graded
bedding and scour and fill structures within the basal sediments indicate the
sequence youngs to the north and that the sediments merge into a volcanic
dominated sequence through a transition zone of both sequences.

Alteration within the Cethana area is variable, however, a significant qU1ll1z­
sericite-K spar-albite +/- pyrite-chlorite mineralogy has been mapped from
Lake Barrington east to the Mount Claude Road where the host volcanics are
hidden by extensive talus andlor fluvioglacial material. The zone of alteration
is up to 500 metres wide and has rrrinor associated base metal mineralisation
occurring as disseminations, aggregates and transgressive veinlets and
suingers. Results of a lead isotope sUlvey conducted on galena rich core
(CRAE drill holes) slllnples, predorrrinantly late stage, cross-cutting
rrrineralisation, produced a ClllTIbrian signature falling within the Rosebery
95% confidence ellipse. It is possible that this style of mineralisation may be
remobilised or sttinger mineralisation peripheral to a major deposit at depth.

A possible Devonian overprint has been observed complicating the picture
with the addition of a biotite-tourmaline-quartz assemblage generally as
veinlets and to a lesser extent as pervasive disseminations. Although this is
not encountered at Hellyer it is at Rosebery where a granite association is well
demonstrated (F lens area).

5.1 Introduction

TRJ..fiS140
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Gog Range

5.3.1 Introduction

The Beulah Formation is in turn overlain to the north by a mixed assemblage
of volcaniclastic sediments, tuffaceous sediments of felsic derivation and more
extensive conglomerates, grits, psammites and pelites.

Blanketing much of the prospective geology is Tertiary basalt. This unit is of
variable thickness due to extrusion onto an incised surface. The present day
topography is a product of Pleistocene glaciation and more recent stream
erOSlOn.

Previous mapping and petrology has revealed that lithologies have
been derived from rhyolitic to rhyodacitic magmas and include
dominant quartz feldspar phyric lavas, crystal lithic and vitric tuffs,
minor rhyolitic intrusives and subordinate volcaniclastic sediment
horizons. The abundance ~f quamphenocrysts and the

068011- 7 -

Rocks encountered in the Gog Range area have been previously
mapped by Jennings 1958 as Minnow Keratophyre (volcanics) and
Gog Range Greywacke (volcanics and sediments). The use of such
nomenclature should not necessarily imply correlation with rocks
mapped as Minnow Keratophyre and Gog Range Greywacke
elsewhere.

Unconformably overlying in the north, and thrust faulted in the south, lies the
Cambro-Ordovician siliciclastic sequences including the Roland
Conglomerate and Moina Formation psammites and pelites. The contact
observed on the Cethana dam road (old Lorinna Road) is interpreted as a
shallow angle tluust with dacitic tuffs and tuffaceous sediments immediately
north of this feature being heavily ironstained (pyritic) and siliceous. In other
exposures the conglomerate abuts volcanics with no evidence of pyritic or
siliceous alteration or movement along the contact.

Overlying this unit to the north is the andesitic Beulah Formation. Detailed
mapping along the Lake Banington Rowing Course road has indicated that
this formation, described previously as intermediate to mafic lavas, tuffs and
breccias, in fact comprises a mixed volcanic-volcaniclastic assemblage.
Calcite-chlorite altered feldspar phyric dacitic lavas, quartz feldspar phyric
glassy rhyolite lavas (with pyroclastic component) and porphyritic andesites
are associated with mass flow type medium grained lithic psammites of mixed
felsic-intermediate volcanic composition and minor intercalations of mixed
micaceous volcaniclastic psammites and pelites.

Several sedinlentary facing determinations indicate a younging generally
northwards, confmning facing directions observed further south. The mixed
volcanic/sediment sequence may be an equivalent to the Que-Hellyer
sequence and more detailed mapping is necessary in order to ascertain its true
stratigraphic position. Until May 1991, this area was covered by a recreation
reserve and hence off limits to explorers, however, the reserve has been
brought back under the Mining Act and exploration can now proceed.

Strong calcite-chlorite-sericite alteration was highlighted through petrographic
studies on rock chips obtained from reconnaissance surveys along the access
road to the Lake Barrington Rowing Course. The style of alteration is
different to that observed at Cethana and Staverton.

5.3

ill.M.lS140
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relative abundance of large zircons within these volcanics is a
diagnostic feature of the Dundas Group - Tyndall Group - Southwell
Subgroup felsic lavas and tuffs, which outcrop to the north of the main
Mt Read Volcanics belt.

5.3.2 Prospect Geology

Recent 1:500 mapping of the Fire Tower prospect (plan 706-1) has led
to a better understanding of the geology of the prospect.

Bedding orientations indicate that the lithologies dip steeply to the
north and are slightly overturned in places, hence the mapping is
essentially a stratigraphic section with top to the north.

The lithologies to the very south of the mapped area are the shallowly
south dipping siliciclastic Roland Conglomerate which have an
unconformable or faulted contact with the volcanics in the area.

To the north of the conglomerate is a thick quartz-plagioclase biotite
phyric rhyolitic lava variably sericitised. In the southern pan
phenocrysts of feldspar and biotite are generally visible along with the
quartz. In the northern part quartz is generally the only phenocryst
recognisable in hand specimen. Zircon micro-phenocrysts are
recognisable in thin-section.

Overlying these rhyolitic lavas to the north is a sparsely plagioclase
quartz phyric crystal ± vitric tuff shown on the map as vitric tuffs.
Rare lithic fragments consist of vitric tuffs or obsidian and possibly
flattened pumice. The rock is variably sericite altered and possibly
silica altered. Channel sampling by the Noranda/Plutonic J.V. has
revealed tins unit to be barren. Although this unit contains occasional
haematite veins in outcrop they are nowhere near as prevalent as in the
host package to the north.

This host package consist of volcaniclastics or lithic crystal tuffs and
lesser tuffaceous siltstones. Two cross sections have has been
provided across this host package by DDH's GP-90-1, 4, 5, 6, 7 and 8
and DDH's GP-90-12, 13 and 14. In addition to these sections the host
package has been intersected by GP-90-2, 3, 9 and 10.

In tile central part of the mapped area, logging of DDH~ GP-90-1, 4, 5,
6, 7 and 8 reveals the package to consist of volcaniclastics/lithic crystal
tuffs overlain by tuffaceous siltstones and vitric tuffs shown on the
map as vitric tuffs overlain by more volcaniclastics/lithic crystal tuffs
in turn overlain by tuffaceous siltstones.

In the centre of the mapped area it is the upper volcaniclastic/lithic
crystal tuff and the tuffaceous siltstone underlying it which carries the
gold. To the west the tuffaceous siltstones are rarer and grades in the
volcaniclastic/litllic crystal tuff are more variable and generally poorer.

The volcal1iclastics/lithic crystal tuffs consist of quartz phenocrysts,
fragments of quartz phenocrysts and devitrified quartz ± plagioclase
phyric felsic lavas, all in a devitrified, recrystallised and variably,
though generally strongly, sericite ± silica altered vitric ash matrix
with a later calcite overprint. The rocks are possibly mass flows shed
from the rhyolitic lavas aTIl~crystal ± litllic tuffs.
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The tuffaceous siltstones are also derived from the felsic volcanics
with quartz and fragments of devitrified vitric ash common. Variable
sericite alteration is apparently responsible for the tighter and darker
bonding though field relationships suggest some degree of lithological
control.

The volcaniclasticsllithic crystal tuffs are extensively veined with
pyri te ± quartz ± carbonate ± galena ± sphalerite ± chalcopyrite.
Haematite veining and alteration appears to be after pyrite in hand
specimen, however, the petrology suggests at least some primary
haematite may be present.

Late stage quartz ±carbonate ± snlphides cross-cut the core throughout
and are seen in outcrop as shallowly north dipping tension veins.

Overlying this package of vitric tuffs and volcaniclastics is a sequence
of both feldspathic and chloritic psammites, chloritic petites and
feldspathic mass flows witl] rounded quartz grains and lithic
fragments. This latter unit has some similarities to the volcaniclastics
in the host sequence but is relatively unaltered.

At the very north of the mapped area are outcrops of a chloritic lapilli
tuff with large (to 20mm) chloritic fragments, possibly after pumice,
and variable amounts of rounded quartz clasts.

This "hanging wall" sequence of psammites, petites, mass flows and
lapilli tuffs has occasional haematite veins but is not sericite-silica­
carbonate altered like me host sequence.

Towards me western side of me mapped area outcrop becomes poorer
with only me upper volcaniclastic unit and minor vitric tuffs present.
As noted earlier, a quartz plagioclase biotite lava underlies this unit.

Other deviations from the stratigraphy described above are the
presence of chloritic mass flows in drill hole GP- 90-13 and the
presence of patchy chlorite ± silica ± pyrite alteration in both core and
outcrop. Grades are present in both core and outcrop in the west but
are more inconsistent. The feeling is that mineralisation/alteration may
be dying out in the west but mis is yet to be proven conclusively.

A distinctive volcaniclastic consisting of quartz and feldspar (albite)
was intersected in GP-90-2 and GP-90-5 near me top of me upper
volcaniclastics in me centre of the mapped area.

At me eastern side of me mapped area, outcrop is sparse. Here the
same suite of rocks as described in the centre of the mapped area are
present with the notable exception being me volcaniclastics, however,
if mese were somewhat less altered they would probably be clays in
this area. Bedding orientations are still steeply northern dipping
suggesting a continuity along strike.

Outcrop of me host sequence is massive and stockworked with no
dominant orientation of vein sets other man me shallowly north
dipping tension veins. The hanging wall sedimentsllapilli tuffs have a
spaced cleavage which dips steeply south-west to west-south-west.
The lapilli tuff/sediment and sediment/volcaniclastic contacts from
east to west do not run in s1faight lines. This suggests mat mere may
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be minor sinistral movement, possibly with a vertical component,
along a number of plapes. No discrete faulting capable of explaining
such movement is seen in outcrop although minor to significant
shearfbreccia zones have been logged in core. However, these shears
are disorientated in the core so their significance is debatable, One
point of significance is that most haematite veins in the hanging wall
sequence are sub-vertical and generally north-south trending.

An alternative interpretation, suggested by the form of the cliffs along
the upper part of the volcaniclastic/vitric tuff package, is to have an
east-north-east trending sub-vertical sinistral shear to the north of the
cliff-face. This interpretation is supported by a major zone of shearing
in GP- 90-4 and a much lesser zone in GP- 90-16 but not by the
cleavage.

5.3.3 Mineralisation

With regards to the genesis of the gold, two polished sections were
made from the highest grade intersection (lO.Om - 11.0m, GP-90-1O).
Sample 10/4 is from 1O.70m - 1O.80m and sample 10/5 from 1O.20m ­
1O.30m, both from GP-90-1O (see Table 2). These were analysed by
Dave Huston at the University of Tasmania (see appendix D).

He concluded that the sulphides (pyrite > chalcopyrite with minor
covellite and/or chalcocite) form the matrix to a brecciated quartz
phenocryst rich volcaniclastic. Gold as electrum is associated with
chalcopyrite masses and with chalcopyrite in rrdctured pyrite.
Supergene processes may have enriched the gold by around 30%
inferring a primary grade of around 20 glt for this zone in GP-90-1O.

5.3.4 Lead Isotope Analysis

Five samples of visible galena were submitted to SIROTOPE to
determine the Pb isotope ratios (see Table 1). Preliminary results
indicate the galena to be Cambrian in age. Since the galena is
associatcd with patchy carbonate ± silica alteration and cross-cutting
carbonate ± quartz veins, this effectively constrains
alteration/mineralisation as Cambrian also. The epigenetic stockwork
style of veining and the Cambrian age suggest that intrusives
associated with the quartz plagioclase biotite lavas may have been
responsible for the mineralisation. Leaman (see 1989-90 annual
report) interprets regional gravity and magnetic data to infer that there
is a major north-south intrusive spline cut by a major east-west
trending basal structure. This is possibly an intrusive related to the
felsic lavas, though Leaman interprets it to be part of the Beulah
(granodiorite) Granite.

The Cambrian age for the mineralisation is encouraging with the
possibility that the mineralisation continues at depth in the sub-vertiCal
volcaniclastic/lithic crystal tuffs, tuffaceous siltstones and vitric tuffs.
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All four diamond holes drilled on the Lake Barrington prospect encountered
encouraging pyritic copper mineralisation with some gold and silver credits within
siliceous and chlorite/sericite altered volcanics and volcaniclastics. Best results are as
follows:

24m @ 0.9% Pb, 0.5% Zn, 10 glt Ag
6m @ 1.3% Pb, 1.0% Zn, 14 glt Ag

O.lOm@ 14% Cu, 0.75% Pb, 0.59% Zn,

0.1 8m @ 9.1 % Cu, 52 glt Ag
15.85m@ 1.2% Cu, 12 glt Ag
1.15m@ 1.6% Cu, 18 glt Ag

LOOm @ 1.9% Cu, 5 glt Ag
0.50m@ 4.8% Cu, 36 glt Ag, 3.2 glt Au

=
=

78.6 - 79.0 = OAm
@ 8.3% Zn + 0.2% Pb

37.8 - 38.6 = 1.0m
@ 3.9% Zn + 0.8% Pb + 1.2% Cu
+ 185 ppm Ag + 0.5 glt Au

44
34

179.5 =

140.98 =
172.45 =
209.00 =

49.0 =:

226.3 =

20
28

A Mise a la Masse anomaly and nearly coincident IP and strong Cu soil anomaly were
not tested by any of these holes.

A percussion hole designed to test coincident geochemical/geophysical responses on
the Staverton grid intersected highly altered pyritic quartz sericite schists with minor
but significant base metal mineralisation. Results for this hole are as follows:

0082 LB3 140.8
156.5
207.85 -

0083 LB4 48.0
225.8 -

PO 83 SPI
incl.

DD80 LB1 179.4-

Cethana East Hole DO 77CC5

Cethana West Hole DO 77CC1

It should be noted that little gold assaying was undertaken until extremely late in the
period of tenure when an attempt was made to broadly assess the licence for fine
grained volcanogenic gold deposits. Bulk Cyanide Leach sampling techniques in
conjunction with standard stream sediment sampling surveys were implemented
sparsely across the tenement.

Asarco's initial programme was one of regional stream sediment sampling (two
samples per km2) and reconnaissance mapping. Essentially all current prospects were
discovered from this stream sampling.

CRAE entered into a joint venture with Asarco in 1976 and initiated ground surveys
to assess the targets generated through Asarco's stream sampling programme. These
surveys included gridding, geological mapping, soil and rock chip sampling and
geophysical surveying (gradient array IP, dipole dipole IP, magnetics, self potential
and VLF-EM) on the Lake Barrington, Promised Land, Staverton, Cethana (East and
West), Gog Range and Cethana Picnic Ground prospects. Encouraging results led to
detailed work to be conducted on the Lake Barrington, Cethana (East and West).
Staverton and Gog Range grids. These surveys included detailed dipole-dipole !P,
Genie EM, PEM, UTEM and helicopter borne EM (Oighem), results \)f which led to
the drilling of 18 holes; 16 diamond and two percussion. Thirteen of the holes were
drilled on the Cethana Prospect with seven situated at Cethana West and the
remainder at Cethana East. The majority of holes intersected low grade lead-zinc
mineralisation (1-2%) within pyritic altered volcanics and tuffaceous sediments. Best
results are as follows:

l"RMlSI4{}

6.0

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



Significant results were returned, however, no detailed investigations were instigated
to confirm and quantify the occurrences. In particular, no detailed follow up of the
Gog Range gold/tungsten panned concentrate sample -~ the Fire Tower Prospect
was undertaken. b""

Some minor core re-assaying for gold was conducted very late in the period, returning
values to 1 glt Au over I metre. However in general only samples which contained
visible lead-zinc mineralisation were assayed and not zones with abundant pyrite. All
four Lake Barrington drill holes were assayed for gold.
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7.2 Review of Previous Work

Lack of ground magnetics for Staverton and Cethana West and
inadequate coverage of the Cethana East and Lake Barrington grids.

Lack of correlation of co-ordinates used by previous surveys. It would
appear that as many as three numbering systems were used on Cethana
grids.

A lack of consideration for the effect of topography on the location of
IF anomalies.

The EL 10/88, previously held under a joint venture arrangement between
Plutonic Operations Ltd and Noranda Pty Ltd, became wholly owned and
operated by Plutonic Operations Ltd in March 1992.

Much of the year was occupied with the transferral of ownership. Since then
work has involved the following:

068017

A thorough review of all previous work by Asarco, CRAE and Noranda has
been undertaken. This has involved a review of all geophysical data,
presented as Appendix A, as well as reconnaissance checking of previous
gridding, mapping and geochemistry.

The geophysical review has identified ten potential drill targets at both
Cethana East and West based largely on the IP and geochemical surveys
conducted by CRAE and Noranda. Brief reconnaissance mapping has
indicated that some of the targets be downgraded on the basis of geology,
however others appear worthy of further attention.

Two holes are proposed for the Staverton prospect, again based upon IF and
geochem. This prospect is particular!y interest.

A number of points other than drill targets have come out of the geophysical
surveys. These can be summarised as follows:

The geological and geochemical reviews are ongoing activities, however, so
far they have revealed that some previous mapping was of a relatively high
standard whilst other areas require more detailed mapping.

7.3 Mapping - Fire Tower prospeet, Gog Range

Mapping at I :500 of the Fire Tower prospect has been completed in
conjunction with the re-Iogging of the 17 short diamond drill holes drilled by
the Noranda./Plutonic J. V. The logs are yet to be entered into Plutonic's Log II
computerised logging system and will appear in the 1992-93 annual report.
Re-logging essentially concurs with previous logging but involved the
definition of discrete lithologic units. The mapping is presented as plan 706- I
and is discussed in Section 5.3.2. Prospect Geology, Gog Range.

The mappmg and re-logging indicates that the gold as hosted with
volcaniclastics/lithic crystal tuffs and, to a lesser degree, tuffaceous siltstones
and vinic tuffs overlying and derived from quartz-plagioclase-biotite lavas
and felsic crystal ..± vinic tuffs.

- 13-

7.1 Introduction

WORK CONDUCTED 12 MONTHS TO JULY 1992.

TR.MIS140

7.0

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



TABLE 1

Sample Locations of Pb Isotope Samples

068018- 14-

Pb 1 GP-90-l 6.45m - 6.50m 1mm wide galena/carbonate cross-cutting veins.

Pb2 GP-90-l 3.05m - 3.l0m fine galena filled irregJlar !racures associated
with fatchy sHic~icatim.

Pb3 GP-90-l0 15.42m - 15.45m cross-cutling q.Jartz-carbonate-gaiena veins.

Pb4 GP-90-10 17.50m - 17.55m galena as irregJlar clots in carbonate aUlobreccialion.

Pb5 GP-90-5 29.85m - 29.30m galena associated witl carbonate veining and diffuse
carbonate alteration.

Pb Isotopes - Fire Tower prospect, Gog Range

Five samples of visible galena from diamond drill core were submitted to
SlROTOPE for Pb isotope analysis. Sample locations are presented in Table 1
with preliminary sample results in appendix B.

Pb isotopic ratios indicate a Cambrian age for this galena mineralisation. The
implications of this age are discussed in Section 5.3.2 Prospect Geology, Gog
Range.

7.4

TR.M.lS140
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7.5 Petrology - Fire Tower Prospect, Gog Range

A total of 12 samples were submitted for petrological analysis. 10 of these
were submitted for plain thin sectioning with the other two cut as polished
sections. Sample locations are described in Table 2.

The geology, incorporating these two sets of petrological analysis is described
in Section 5.3.2 Prospect Geology, Gog Range, however, in summary, the
gold is associated with chalcopyrite and pyrite in brecciated volcaniclastics,
lithic crystal tuffs and to a lesser degree, tuffaceous siltstones and vitric tuffs
derived from felsic lavas and crystal ± lithic tuffs identical to those which
outcrop to the south of the host rocks.

TABLE 2

Sample Locations for Thin Section - Fire Tower Prospect

3/1 GP-90-l, 19.00m - 19.10m 4.65 gil volcaniclasticllithic crystal tuff

2/3 GP-90-2, l5.65m - 15.70m 0.06 gft lithic crystal tu~

2/1 GP-90-2, l3.25m - 13.35m 0.50 gft lithic crystal tuff

5/1 GP-90-S, 13.45m - 13.55m <0.008 gil tuffaceous siltstone

14/1 GP-90-14, 31.90m - 32.00m <0.008 g/t quanz-plag-blotila ph,,-Ic lava

366 see plan 706-1 undetermined plag-q uartz phyric vitric crystal tuff

aB see plan 706-1 undeta-mined quartz-plag~biotilephyric lava

2/2 GP-90-2, 2.90m - 3.00m 0.28 gil to be described

17/4 GP-90-17,21.30m - 21.40m 1.37 gil volcaniclastic sandstone

15/5 GP-OO-15. 2B.tom - 2B.20m <O.OOB g/t vo[canlclas1Ic,.,ithic crystal tuff

10/4 (polished TSI GP-90-10, 10.70m - 10.80m 30.0 gil volcaniclastic

10/5 (polished T5) GP-90-l0, to.20m - to.30m 30.0 gft volcaniclastic
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APPENDIX A

A drilling proposal over Cethana West grid, Cethana East grid
and Staverton prospect based on results of past geopbysical surveys.

Papken Zarzavatjian

OG8020
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A DRILLING PROPOSAL

CETHANA EAST GRID

BASED ON RESULTS OF
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STAVERTON PROSPECT

GEOPHYSICAL SURVEYS

PAPKEN A. ZARZAVATJIAN

MAY-JUNE, 1992
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In a t·epot-t. en"t.i't.led !IAn Appraisal Cif Past Giecq::,hysicaI
Sl~rveys in Cethana EL(10/76) and in parts of Sheffield EL(7/73)~

Tasrn~of,ni~1'1~ clc1t.ed Jat~luar·y"-F~~brl.lary 1'5'8'5':- I ~-,=vi~:::~I,l~~d ;\11 geophysi···
cal work done UP till then elver various grids and prospects
wi~~~irl t.hese ELs and recommended further geophysical Sl't-veys i:~
pl~ces where I believed the!~e was a need for t.hem.

The preSet1t repol~t is a fol1ow~up of my J8r'L~at·y-Feb~·~.,ar·y 19E:9
repor-t. In the cyrre~~t report I review the '3eophyscis com~·leted

since ther1 and recommend flJrti'~er work:- eitt,er as test dt"ill:Lt1g ii':

places hc,st.e,j by specific t.argets or propose additional SLJrveys
to et1chance tf1E curret1t pictLJre~

II1 my pres~~nt review I make fl~equerl·t. references to my
El!=':-='j'~ 2.:~ :::;.:-.1 ~·ep() r t. 0 f ...TE.:I"'J.t.!a j'. y - F .~~bl-" Ui:1.~-~' 1 '?::::9. In D!'- de ~~ t.hat the
material pl·-esent.ed in the CL,rt-et)t. repc.rt. tie p~-QPerly t~t1det"stood~

it is t)ecessa~y f~·r ti1e r'eade~" to refer to t~~e 1989 report Fit-s~:,

o~ t.o l.~se botJ1 repol-tsin COr)jl4n(:t.ior, wit.h each at.her as r-8~:_~i~·ec~

Dl~~-il~~'3 t~~e ~':~eF'ar;~ticnof t.~1e PI"esen·t ~-ep'~r"~· j~ W8S I'~eces~'­

~ry fo~- me to refei'" t.el past (:RAE reDOt-t.S whjch ~~i~d beer~ made
<:\,/ ~~ ,3. .1 i:: b l.:-~ ,1:. ::..--. iIll:;:: F' r- e v :J. c' l.~sly .;::-t n c: a.l ~-;;; >.7:! a 1,:'.:::1 :i. t . .i. 0 n ,:;:~ ~~ ~~ e ~:~: () t" t. ~3 I ;', i~t c: ~-: CI 1:"

c,eei~ f8rniliar wit~). As I ~,~d e>~pl~it~ed Ol~ p~ge :l of tf1e 1989
r'e~'or-t~ I followed t:~e same system of assigr1:i~,g t-efe;'er11=e ~·:!_.iinb2t-S

t.e' ~ll t1eW t-ep,:,t-·t,s w~ich were not availat:12 to me in t~~e 198'?
appraIsal. These r"epar-ts 2r"e

I
I
I
I
I
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EL.l0/7G Cet:~ana, Nort~1 Wes·tej~n TaSmat1:lii
Repor-t ,:,n E>,ploration for 12 mOt":ths

EL10/88 Gowrie Pat-k
Pt"ogress Recort on E~(plora·tion Activity
22 AugtJst 1988 to 22 ,JL~ly 1989

ELlO/88 Gowrie Park
Progress Report Ot1 Explorat.ion Activity
Au-;;ust. .1989 t·,:, .Ju 1y 1 ':i'90

EL10/88 Gowrie Park
Progt-ess Re~ort on E>cploration Activity
Au'~ust. 1990 to July 1991
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l==~i~~e 12e2~r§ebi~ §r§9i~Di2
In areas dominat.ed by steep gradients~ seriOllS errors have

been made by CRAE a$ it implemented its recommended programmes of
t.est. drilling St.JbSLH·fi~ce tat·';ets~ Pl""oPos1-~d holl:::=- !l'Jit.;·~; speci-Fied
~ip an';les were sited by measuri~19 dip angles from the horizontal
down instead of from tt,e sur-face of the ground w~1ich happer1s to
be suppot··tin'~ medium to st.eep gradierJts~ To illust.rat.e t~1is point
the following two e),~amples ai~e given here. In the Cet~':al~a East
grid area, tf18 proF,osed drill hole DD77-CC4 on lit1e 21750E was
des:ig"ed wit~l a dip angle elf 58 de9rees~ but it was dril!2d with
at' angle of 78 degrees r~lative to the gt'o~Jt1d sllrface~ Also, hele
DD77-CCE, on li~~e 21600£ had its proposed di:~ angle at 55 ceg­
r',~es, but was actu~lly drilled with an ang!e c,f 67 degrees rela­
tive to g~·o~.Jnd surfaceR

It. :i.'::" impoj···C.Eli··(!::. t..() l-:>=ep i"-l 1'11:i)"'pj" tri<::l;::' :i:'~; t.h.::?' '::C\Ul--S:2 c,·!· ~~

cL j 11 j.n'~1 ;:'1···C":ii--2.rnril(=:· IfJ)-,(=j--'2 i·-,ol,=s al"-e des:i.·~~·":~:::d t.(',) int:.E:t--:::.,~ct. C:is,.::-xet.e
S~~OsLli~Fal=e ·tal·';2·ts, it is necessar·y to take i:1to acccL~:~t =tee~'

be at,~;~ to si·t,e t;1ern corlfider1tly. Ot~~erwise silnila'- er'~'c;r"s may
I-';:~S::.I_:~.-t-, s:.t~r~~ l,;:·.:·- t .•::. t.l··;\:~'S-<2 t.:···12.t c,r::c:_.II··~d in i:.h'~~; C;"::t'.:::.e c:f ma:·-;).' C:::::;!.)E

~~~6Q£m~lL 11§Qtifi~~ti2Q ~L~t§m
T1'-,o2 r.:;:·")!:.rr,c_"..1:/ :i. ::J::;::n"..:. if i .::i?t~:. i on 3y'~.t.ern ['Ill--!:. ,::1"': I h.·=t·-...~e :_~se,j , ,- t> is

Tr!e firs·t P~I... t. ~efer·s to the t.ype ()f ~hysical p~ramete~

m22SU\·-C~.:!~ suc~.. ! cIS CHARg fc,~~ cha~··3eac.,ilit.y~ };ESg fo!"-
resistivit.y and so on.

2-'-~~2 seconc F'art refers to the grid or pr"ospe,=t r;ame; 'for­
example~ CW ~"2fers te, (:ethar:a West7 STA refers to Stave~·~on

;;j,J'-:d ~'Sl:' Ot-; n

3--The ·t~1ir~ pai~ti~ the numeral which f·ef~rs to t.he anomaly
t1Ymber~ Eac~1 phY5ic~1 parameter has its it1dependent numerical
list.ing, ~,.';. CHAR.STA8 ",,',d !'1AC-;.STA:3.

1=Ib~ fr~2~Di§ii2D 2f ib~ 1~~~=1~21 lD9~S~9 f21§ri~~iigD ilfl
?!:!!Y.§:l B~2!:!H2

Th,:.; cClrlt.cll.W i 1"'1'3 of the IF' S ...H-VI=y t-esul-:'s bv the ~urVr=y

contract.or was presented on the pseudo-sections but was of a SlJb­
standard qlJa!it.y. Apart from two or three resistivity pseudo­
secti0ns~ I have recontoured all the others~ ~ither completely or
in Pi:H"t.g

1~~6i~~Q~n§ sl~~t~Qm~sn~ti~L~~sn~ti~~~~~§Ll
§~2~QQ I~~Q~i§Qt sl~~t~2m~sn~ti~ ~~~~~L

Both of these surveys were done t,efo~e the period wii~f1 w~lich

t~·le.pt-ezent. r-eview is cClnl=et"ned.

2
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For the purpose of this appraisal~ I have reviewed both
slH-veys in greater detai 1. In t.he case ~')f Cet·hana East. and
Cethana West grids~ I ~~ave included in this report a plan (figl~re

25. page 14) that illustrates the locations of the el~ctro­

ma'3netic and enhanced aeromagnetic anomalies relative to both of
these gr-idsg Fot- further discussion about the airborne work, t~1e

reader is referred to the section entitled "Airborne Elactro­
.~agnetic/Magnetic Survey'l in the chapter- concernit19 the Cethana
v..le'=."': g~-id.

A UTEM sur"vey was apprently cClmple·t.,~d Clvej~ bot~1 Cethai~a

grids dur-ing 1984. For the cl~nvenience of the reader. I ha'/e
lis~ed in Appel~dix 2 Iny appraisal of the UTE~ anomalies re.=orded
I~vet- Cett,ana West ar,d Cethana East gr-ids. There are mir)or varia­
+.:. i C::'-;s in t.:"'ie nurnbel'" .:,f anomal i es and ·-t.h~2 i!'" st.!·"en·;;lths b8t.we~n my
list.ing in Appe~,dix2 and thclse preser1ted Oi~ Enclosl~re 8, report
2~, n

3
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In my revei~'J J'-eport. of ..Tanuat~y-Febl·-ui?ll'-Y 19~:::9~ I discussed
two ar'eas on this grid which I f~lt wer~ interesting enoygh as to
require fur~.her wor~~~ One a~·ea is represented on plan Tc63(report
20) by the 15mv/v chargeabilitv contour closut-e~located toward
the sOlJtherr~ end of lines 700E and 80DE (see item 2 at bottom of
P8':lE j, (I in t.h~2 revielA,1 I'-~:=:por·-t.) ~ and is 1.at:'E:l led CHAR .. CW1 in t.he
cUI~rer~t report. The second area is noted in :Ltem 3 on page 13 of
t~11~ 1989 r-eview an,j is referr~d to here as CHAR~CW2D

B()t.;-; i:11·-~:::::i:.1~· \'-'Jo:::i'"l?' si_~b~~!"e·=Il...ll=n·t.l y cClvet~ec:J !::''7' a t.\I"~O st·5.ge induced
pol~~i=aticlr:(:?) SLJrv~y in 1990-1991 th~t employed t~)e dipc,!e­
dipole geomei:]~y (Item 7a~ page 14 in the 1989 review report). The
lit1ES included i~ the Sl~rvey are~- 300E~ 5C:)E~ 700E, 300E and

~ ..
....I ....

~i·;l.~t·(~ 1 ill~&st1~ates the locat:iot1S of the c!··iai~geabil:i~.y

;;:inClm~\ j. i E~'::'·:- C'./,:~~.- t.hE~ ';Ir i d ~

:~~~mbet·s 21,~ng '3!~id :ines have been ~:tered ~rom ot)esurvey to
i~!I-~C,t.h,::.?:·· "

I~·: ·~.h,:;~ I'::' i~l:':c! (;I~oc:h~.7~rn:i.cCIJ. $l.~t-Vev·:, ,=,~:,nd!.Act.•=,j r~t. t';'-jE: St.2\:-t. of
eEPIErs E~>:T·.. c';·-,::iti()J-i pericd., t.;· ... e Ct::.clt-dinat.es !.~sec: wer'e llrlC't-t.h:Ln·;;;-=.,!1
<:\i"lO 'ls()u-:.h~L>··;·:;isJ; wi·~.!··: th~~~ !100!1 cool·-d:Ln;;\t.~::: fe,l'- ':c;l,=h 1i;-,e t.2.ken :::11::.
the edge of a winding road that crosses the area of interest.. I~~

i:: lat.e~· !_:-;-:::::JVj S:..i)··vey 8 IlnoJ·-t.hin·;:l:5'1 onl",j syste::'1 ~Jas irnpl,=rr:ent.ed
~ith t;~e coordi~~ates falling ~ithin the range of4000N to 5000N.
I have no·t. been able to 'Fir:d any plan t~lat illustrates clearly
the f-elc:,t.iol'",ship c..f t.he old " nor thin';lSIl .::·tt-.d " so!..-lt.hir-J';Is11 ·:wid
with the la·ter 'Inorthings" only grid. l·t became necessary for me
t.o u~:.e i:.h,:: posit.ion of Ilt~oadlJ mat-ked Ot1 SUt~vey prc,fi les arId on
various plans to define anomaly locations t.hat were reccll'"ded in
diff~rent SlJrveys.

In the August 1990 IPsurvey, some lines, e.g- lines 300E to
7CiOE:r carTy the "t"lc1r·l:.hino;lI c:":si·;:U"'lat.ed .=r:lI:rn::linat.-= syst.em;. b:..~t. t.h\=2
adjoinil~!';1 gr~')u!=' carry adi'Fferent " saut.hing'! label.

In t-e:~ort 26~ enclosure 8 shows that on line 600E an ut1mark­
ed hole, which I assume it to be PD 84-CC9~ is shown to be
collared 30 metres away from the~earest tick on tt,e survey line.
No coordina·t.e value appearz rlext·tQ t,he t.ick along t~lis line and
I can only assume its value is either a round hundreds or per­
haps, a fifties nl~rthing. In report 23 this hola's collar is
giv~n as 1603N. Howev~r, tJ,is position is not compatible wit.h
that shown on el~c!()s~Jre 8 of report 26, irrespective of whether

4
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the nearest tick is a hundreds or a fifties northing_

As a result of above uncertainties I wasted consider~ble

time in a trial and error ex~rcise in an attempt to find and
est.abli2.!"" a reference syst.ern common to all the i~~lfc;i'-mat.il:.rl ~J(:!

want. t·.:l use ..

In the i~itial stages of Plutonicls exploratiot1 pr09rammes~

it will be most· L~sef~Jl t.o prepat"e a plan tJ~at shows cl~arly the
1··t2'1!1t.i~:.nshil::' b,:·l:'..v~'=:i~r'i vi3.~-i()us ·;rid syst.erns us!::~cl ii"; any o~-:e 21.-'2,;:'.

and to adhere to a specific system in ~ll fl~tl4reWol-i~.

2--There are disc:"'e~·encies i~ CRAE's reportii'1g of the positiot)s
of holes DD86-CC12 and DD 86-130 In report 7 (Febt'L~ary 1986­
Fet,rl~at'Y 1987) the drill logs and the ~ross section S}10W that .101e
CC12 is ICicated on lil~e 700E at1d holeCC13. Ot~ li~e 900E. In
~e~ort 4 (Febrl.,ary 1987-FebrL~ary 1988)~ page 8, 1:.~1e line nL~mbel~s

fc,~ thes~ ~:oles have been revel~sed. !r: repc·rt. 26, enc1C~SL~t"e 8

ascertait1i~~g whic~1 i~ol,~ is mea;'1t to apF'eal~ '~n what .i.lr1e as ~101e

numtlet-S ~re nGt.s~~Owt1 ne>,t to ~1ole c~~lla~"s.

:=':'~',::,bCI::";'Y '~:.!'-:'::'::: j,nfc,t-rr:;:~t.iol"i in "~~r-:'Ot··::. 7 ::;; t:--:r:;:: ~::':):-1~2Ct. V;~;~I·Si.':~~·-:

be,=a.~se i~ is t~1e earliest of the t~lree t~epot-t.s~ef2t-re~j t;~ abov,~

~nd c(:,n·tail~S ·t.he o~"iginal data.

and ae!~omagr1etic SUf"Veys ove~~ t~1e et1ti~e e~<p!'~r·a·ti,~n lic2t1ces
hEld by CRAE at. t.hatt.ime. For tEchr~ical det.2ils at1d t:~e

contractc~"'S i~1terpretatio~ of t.he su:"vev res!~lt.s the
readel~ is referred to t-eport 19.

In figure 25~ page 14~ I ~)ave presented the positions of t.he
Di';~em anomalies and the enh~nced a~romagneti,= anomalies over
Cethat1a West~ Cethana East and Gowrie Park grids. The latter" grid
is the eastw~rd continuation of the Cethana East grid. The posi­
tiOt1S of the Dighem ar,omalies al~e approximate in r-elation to the
grids shown it1 figure 25 and hence cannot be reliably cort-el~lted

Wit~1 t.~e UTEM anomalies on the groL~nd. The general LJnconfirmecl
observation however~ is that only t~1e following two anomalies
might have corresponding chargeabilitv anomaly expressions:'­
anomaly 30xO might be related to CHAR.CW2 and anomaly 32xF mi';ht
be related to CHAR.CW1.

All tt1e electromagnetic arlomalies wi·thin the limits of the
t.wo Cet.ht:::1.na ·,;wid5 have beel'~l int.el··pr-eted by Di-;hem Limited ciS

!'~,rCtbabl'2 1 in~= SQlH-ces". "Line SOLJf'ce ll refers t·CI !='1::q"J';H'~,

'b:: 1 ephJ:'~~le, l=' i pe l:Jr- renee. Tho: I~n I y e::-::c~pt. i on i::;. .i::-l~~IClma 1y ::-iE:~<H

(near line 20200E, Cet.hana Ea~t) which is classified as possible
Ct:,I",duc:tor.

Th~ general ae~omagnetic picture of the Cet~1~na Wes~ grid
area is ~ath~r feature!~ss apart from a conspicL~OL:S anomaly,
AMAG.CW1, that dominates the western end of the 91~id~ west of
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eOOE. This an active area and contains several tar-g~ts proposed
for test drilling_

Any future work in the area of anomaly AMAG.CWl and for
i;:.hat. rnat.t.~::::r.~ al·... ywhl=:t·e !AI i t·h i t-, Cet.hat~la, West. ani:! Cet.l'''li1na. Ea.s. t. ·;rr i ds. ~

s},oL~ld be conducted at. a ma:~imum 100 metres line spacing.

Page 12 :in tf~e 1989 review report is ~L plan of 't,f,e
chargeabilit.y a~11~m~lly CHAR.CW1~ based on t~1e restJ:lt.s of the 1976
gradient I? survey, pref'~rmed over li~1es 100 me"tres apart (SOOE
to BOGEl and !~resented in RYe,file form 0'1 pl~n TC56 (reF'ort 20).

Ir1 t.1e 'Follow-up 1990···1991 SLJYVey two of ·these lines,
~,amelY SOOE anlj 700E wer-e resu~-veye,~ lJsing i~~,e dipole-dipole

~9.~~mv/v). Or~ !ir~e 700£ ar~omaly CHAR.CWl C3t1 be ide,~1:.ified by a
'_. _·..~:::t~~;-·

;'i-::;;':', ..,5:"i:il"i9 ':::~~": idei:;·.lized sitvat.ion in w~··li :::i-"l t:.:·-:~::: S()i.... !"·CI~ e,f
.::(nC!r:l'::t,~"/ C:H{~R~ C:.',;:L ::::::<t~?nds fUI·-t.he!·-, 12i~St. at:, m-::'l--';.E~ 01'- l.:::~s:::· c.. st.r-ct:~9ht

I in'2~ u,-:!,-:t:"'ld,::::t"'I:;:~d bY" ·::;1:.l··;....lct.ui·81 ,::c,mpl icc"t.ions~ i t. v·J~.ll c~-c·ss I :i.nl:2

900~ v~2ry ,=losl~ t~:~ 46005 where a shallow. wea!~ at10maly car1 be
,~bset-ved at n=l 3lid 2 separ-atiOt1s. It is t'~c.·t certain whether
C~!AR.i:Wl I~:>·~.ends as far east as line l1i)OEbut it is ~ossi~~~e

that t;1~ anomalous value's) betweet1 48508 arid 4900E might be the

~o12 DD 77--CC2~ located a~. ~bout 1065E and W~rOS~ ~'I~oj2ctic,n

has been traced oti t.he IP psel~do-sectio~1 for line 110C[E~ may ~ave

i~t.ersected at its bottom half, the sorl~ce of ~!~omaly CHAR~CW1~

Th~ d~·ill se~ti,~n and the logs show the hole to have Oet1etl-a~ed

t..uffac.""::.::ru:5- p~:::bble~·br-eccia at-Ie! vitric t.uff··sh.=:le c::c,nt.a:lniJ...,g PYI·-it.e
up to 2% an,~ t.races of galena~ sphalerite and c}1alcopyrit~.

He,wever, pyrite and base metal sulphide min~t-alization in t.his
h,:,1;2 is ned:. cc.nf i ned t.o i t.s bottom ~"la 1 f on 1y. In fact i t.st.op
half se'2ms to have larger volumes of sul~hides.

The abclve discuss i on cat-t be summed up by riot. i ng t·ha t. t.f"'p;2
so~~rce of anomaly CHAR.CWl appears tel be a thit1~ weakly mineral-·
i=ed zone of limited depth extent~ it has a possible known length
of 400 mett-es and it~ best develclpment is on line 700E between
4450N and 4500N. Actually~ at this locat.ion~ the anomaly b~comes

conspi,:uous eJ~oLJgh for one to suspect that it might represent a
merger with anomaly CHAR.CW2 <discussed below) or that, it is in
fact a part of the latter anomaly.

Anomaly CHAR.CW2 is a much more prominent tar';e·t than
anomaly CHAR.CW1~ It was not recorded it1 the 1976 IP survey
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because the survey lines did not extet1d far enough south.

In the first stage follow-up survey in 1990~ anomaly CHAR.CW2
was pat-tly recorded over lines 900E and l100E. In.the second
stage follow-up these two lines were e>ctended further SQUtf1 to
r-egister fully its presence.

On line 1100E, anomaly CHAR.CW2 is rat~1er brc,ad 7 abc,ut 350
metres ~ide (49008-52508). It is a compl~>, zone at1d rep~·esents a
ffiLllti-source target. Ther~ is some indicat.ion t.l~at. the soul~ces

.,ave nort~1er!y dips. Alsc,~ jt. att.ains it.s best development on t~,is

1 i ne ..

On line 900E. anomaly CHAR.CW2 is present :it'~ t~':e inter'val
47508-49505 2lnd appeal~s considerably less complex. It may still
Cot1s1:·it~~t,e a m~.lti-soul·ce target~ altholJgh ·t:~e possibility i)f ~

-:=.ir'I,;le t.ar-·;Ie't. she:uld 2.1so be cOtlsidet-edw Th·::: ';In,:,maly P2:t.t,el·"~··1

~Iowevel~ imr'lies ·that it nlay tie of limit,ed deG,th e~~ten~~

F~jyt~ie~- west.~ C'~I bct·h !i~1es 700!~ and 5CC!E. the imp~-essi0!1 is
t~~a~. ane.maly C~~AR*CW2 is present, ~I.~~ at a ~ifnii~~S~-ie(j st.I~~~·I,~t:~in T~~e

Sl;r-vey orl bc,th lines al~peat"s tl~ 1~~Lve be'~~i'~ ·t,e i ··mit1at.ed half-wbY
wi·ti~lii~ aln a!)omalolJs ZC:Y:0 ti-'at. ~nay well bE ,~ i:~~lt-'~ (:,f 2:~I,:,malv tr'~i~:d

C:Hr~R" (:1.1]2" The ,=.I_.I';'~';l:;~'.:?,t.~~d c:or-Ic:i..,i',~-:,.i,:,!·"! :.~::, t.hi..:.":t·t, '.: I'~ ",:.:'··\:;j:···IC -:~7 ,~:nC'.r::.:::~1 y

th0 chal~';ei:lb~e sou~-cez (e>~pressed t,y anomaly CHAR~::W2~ presen't, a·t.
1 :Lne .L.1C:;':'E:~ 2ti"J~~ ~tl~::,::, J=.'I""'E':;:,;.;-:nt, .2:\t. ~. :in~:=~L:2C:Ci;=:'~ ::-~_~I··.j.~.:-;!?~-':iC'I··e.. i.·t. ~.:'::;'

gi~it,e: Jik:ely tt16t 1;hose c'~at-gEi~bie SOLI~~C~S e:;<t.et1d €~V~n flJrt'~ler

This anomaly defines ~ ZQt)e t.hat extends from line 300E to
1100EinclLJsive. All of the anomalies that make UP this zone have
we~k to very weak signatures. Ot~ lit~es 700E~ 900E and 1100E it
consists of one to perhaps three readit1gs at n=l and 2
se.pa.t- at·:L f)n'E on 1y:, thu'E:. po i nt, i ng to Co.. SOUl'" ce. c"f 1 i mi 'ted dept·h
extent. However~ over lines 300E and 500E t.18 ~~nomaly pattern
suggests a source of I~reater depth ex~~nt.

An alternative intet"pretation of CHAR.CW3 is that it is
actually the e>(pression of two discrete zones irlst,ead of only
one. These two zones a~pear as one zone because of their spatial
relat.ionship to ~ach other. In this alternative it1terpretation~

Ot1e zone is present on lir1~s 300E and 500E as a narrow~ we~k

signature extending from n=l to n=6. It does not. appear to strike
far enough east, to reach line 700E. The other zone st,arts at line
SOOE immediately adjacent to and north of ·the first zone al~d

strikes eastwar~ acrOSs lines 700£ to 1100E. On line 500E it is
centYed at 4650N'-4700N and is replwesented by tf1e 28 mv/v reading
at n=! sepat-ation. On line 700E it is represent.ed by two readings·

7
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and on lit1e 900E by ?three readings. On- line 1100E it is defined
by the 21 mv/v value atn=l centered at 46009-46508. The source
of this second anomaly zone is a weak chargable horizon~ of
1 i mi 't.ed depth e::d:.eyd:. ..

Geochernical and UTEM (Apperrdi:~ 2)anomalies ~re closely asso­
ciatei~ ~ith the CHAR.CW3 t.rend. Hole DD86-CC13 on line ?900E was
drilled to investigate anomalous soil lead values over 500·ppm
(plan T3Sh3087~ report 7) but the res~lts we~·e negative.

A iAJl~::::'\k UTE~"~ G~r~I("Jmaly on 1 irh2 E,OOE:, at. '::k:,10!,j 1.r~E:i~3. d!·~i 111=0 and
intet"sected abol1t 24 met~es of 15% F,yt-ite (F,lan Tas~1 2163~ t-eport
2~'3).. T:-:,=:: t=' ~~ c ..i E:!=t.. i ':J~~: c! f t.h i::.:, hl:t].2::., PD 84 -CC'3' ~ i ~ s!";own ·c.t· i::lc:~~d C\r1

the pse~Jdo'-se~tions af lines 500E and 70CE.

Arlc,t.~ler hole~ DD86-CC12 on line ?7C!OE r at. 20S was also
ta~gete,~ ~~t, a liTEM ar)omaly, interpreted to be t.he eastward ext,en­
sicn cr t;·:,;;;: U~~~::!Y! ~·.nOmE:1.1.v L,n 1 in".: 600E I·-:-,c:~t..~~d 2,!:::,ov~~,:~ Onlv minol R

.:~ cC: C ct ~",,:~ ,= ~:t J 1 .~:.: ,::; ·t ~:.,:::: ;'-l ~:_ i c' ~'''J '!: C) 2. ':: !'"'; a ~''': 9 e :i r-, t:<:: >:: ~:: .::;; ;-. ':~ i...jn;j ;:::'"1 ;:H~ '::; E: c; t,. j. J. i t y

\/2.I:..~~:·?' :-;'" 200:'-.: .. ·.::2::1:--.1 ;::~:.::.$OCi;:i':~d l~1 :.-::.:."~ anorn31::':_~;,~ 1:;::3;':: ;.:\:,·;c~ C,:;i=';:":~I"

~:~2 t-eS~~lt,3 of t;~;eF~illow"'u~ SUYvey 3l')oW t~1i;t sev~ra.~ minot"
anl~m2!ies are o~-esent. The anomaly tha't, is ,~f most inter"est, is
C:HAR.CW4 C2t1tr~d ~t, 4800N !coir:cides apPYo>~Lmately wi·t~ ·the old

AI'":~::!maly CHAR.CW4 can e2'1sily be the e:~<~::'i-'2Ssic'I"'l of a rnajoi'~

contact.. but at the same time it may well be the locus of an
economic sulphide deposit.

This anomaly is centred at 4900lY-4950N on line 300E. It is
the e>,p~-ession of a wealy chargeable horizon and there are no
anomalous geoche~icaI soil assay values associ~ted with it.

It is not possible 'to comment any further about this feature
as it appears only on the last line covered in the 1990-1991
surv~~y. Survey coverage on the other lines to the east do not
e)(t.end fa\'~ enou';ih. I"~lof"th to d~t,et·mi r"Je its. l='resent=e.

Chal"~geability profiles of the 1976 IP gradier1t survey on line
300E at1~ ·those further west give slightly ~levated res~,onses at
the location of CHAR.CW5 on line 300E and at its expected west-
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ward extension over neighbouring lines. Howevet-, such responses are
not ade'=1uate el"1ough tel be C:1.ccepted as a. val id evidel'~lI=c few t.he
west.wal'·d e:~(t,ension C:lf anoma 1 y CHAR. CW5.

Geochemical arid geophysical surveys up till now~lave ciefined
sever-al notable and it1 some places, closely associated t.at"gets
that arl~ worth further investigation.

It. is difficult. t.e, ascet-t.'=:Iin dips .:,f ci'-!a~-9E:abi1 it.y SO!..-ll'-CeZ
from ir~fot-mation F'rovided by the dipole-diF'ole SLJt-vey. }~el~· mu~t.

be sought. from c,·t.h~r sou~ces, such as field mappin'~ of out.crops
in order to dec:Lde in whic!~ directio~ !~lo12s need ~o ~e dr"illad.
It1 CRAEI S repol~ts at,d dr'ill sections~ bed~ing is s~:awn to t~e

dippir,g steeply nort~~. Per~1aps i·t is ~;rude!~t. fo!~ Plut.o~·lic to
co~~firm that thi,s

.::>\nd ':.:-I~.2 ';:11'-92-1:.:; t.~··li:tt· al'"e :'-,s:c:::,rnr(\~==nd(~d '!=I:':':'~ t.,:-~s·~~. d,':~ 11 :j, ;'-:';:., i·!·":>::;:

inc1i~latlorl of t})e dr'ill' ~101~s given in Tab:~~ :l r~~fers to the
a:·l'~;.:! 1 '::' ~n>2':::~:;:'1...; t·· ~~,d t

W

,::~l ~:;.t· 'i. V€~I:c:, ·~:.l'-:,~? :,::; ':' '~'~ v.;:\ i 1 :x\':::i ::c>:':''':'':-; ',"' <:... ,::,: ;."; :~ ':::::;.. 1c;;::,e

.;) 1. Dt:'~ thE: ·~':I!·" i c! 1 i:··~e.w p~: 1 t:-,,= !'"':,:, -,.'~S a.1·~'2 t.I::, !:of': C!- i I :: ~=.:~d '~:H-:~ d =C·~..;~:.!·:

on the assum~tiol~1 ·t~·:a~ the :~oc.{s i~ t~:~ grid area .ji~~ st.e,~~:y

t.opc.'~!~aphic gra~ier,ts over it give a v-s~:ap8d !~rofile Wit.!'1
st.eep sides. It is possible ti',a·t the s·t,~ep slop~~ ~e~versal cal~i

affect. the defined posit.ions of tflE 2tlomalies to b(~ drille,j an,~

so ~;~)e i~1terprete(j positions of the chargeabi:~itv aJ~omalii~s may
need t.c~ be co~firmed. It is best to do this by cC~nlp~Jt2r

I"IKtde 11 i ng~

l--There is & pressing need to prep~re a plan of the grid t~,at

illus·trates the variolJs coordinate systems usaddurit1g CRAE1s
at~l':i ·!\lorancla I S e>~F'lorat.il:.n :='~T::t~iods in· ·t.t"lE: past.• The bi':::';est.
a.:lvantagectf· havit"J9 such. a map is that ml.~ch valI.J.abl~~: time wi 11 b,=
~aved when we correlata new il1formation with previl~us data. It
can also be used to confirm that cOI~relations between past survey
r~sultshave been done withoGrt errors; but m,~st of all it will
considerably simplify the work of t.~e intet"pretorw

2- -Ct-: t.hi: t1cL'Z i '=. of IF-' SI..WVI=YS conduct.ed i nl '390 --1991,. fout-­
chargeability zones are defined in the Cet~lanaWest grid area. In
add i t. i ()!·1, a weak a~-ICtrna1y (CHAR. CWS} appears C'~~I t,hlE: wes·!:.e~·t1most.

line surveyed and so it is uncertain if it cont:Ln~Jes fl~rther wes·tw
Survey coverage on the othet- lines to the east do not e:Ktend fai~

eno~~gh north to deterrnine its preSEnce.
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Although th~re is no concrete evidence to support it~ there
is a reasonable possibility that the chargeability trend CHAR. eEl
mapped in the Cethana East area is th~ eastwat-d continuation of
t.!'"Ie Ce:thana W~:::st. Cl'...jAR .. CW2 anorna 1y arId thc.Js rep~-esents a rna j CII'~

minel··alized belt about two kil,:.rnet,re-z long and pc,ssibly ev~rl

longer (figure 1). Future surveys must be cOI~ducted by extending
previo!.~sly surveyed lines far enough south to determihe whether
this possibility is real.

If zone C~AR.CW2 p~oves to be a wor·t.~w~~ili~ tSi~get. in ·the
fL~t~l·e;, dipole-dipole sL~rveys are recommenljed to defin,~ both it·s
easte:rr: ar:d western strike extensions.

wit.!~ C~AR.CW3 or what appears to be a part 0f CHAR.CW3 (see item
:: a t:, 0"'" oS:) •

:\OOE t-c
it. i~~

~lct.Ui:i11 y

All the other holes did not intersect mineralization worthy
of nCit.a.

i2~V'2St12gt(~ geoc~emical, U72:~ at1d cha:~';eabi:ity anomali~s. :~o12s

lc·cat.ed wit.hin the area clf the ~ipole-~ipole Sl~r-vey have t.~en

t.r~,ceC Ot1 ·tJ·'ie I? P=~l.Jc~o-secti0ns a:1d tl1e i:,·ters2ct.~~d mit1eraliza'-

anc,malv~ t'l1·t. the ~!~ojected ~1c:!e tracit~gs ():~ boti1 lines 500E and
70!JE S~10W t~-iQ pyrite inte~-s2ctiOt1to b'~ alsci cl()sely associat,~d

Drill ~Iole DD77-CC2was sited t.o test a seoc~lemi,=al ai~'~­

maly. It~ bottom section appears to have penetrated the interp­
,'-e-:.ed zone CHAR. CW 1.. F'YI·~ i 'ce ~Ul=' to 2~J; and i:.~- aces CoIf ',;a l..ana..,
sphalerit.e and chalco~yrit.e have been logged it1 this section.
H,~wev,:=r~~ boti....J:t.h,2 pyr· i t.e Clr~ld the base rned:.a 1 suI ph:1 des OeetH· .::... 1on·;;
t.he ,:=nti J"""J= len9th of this hole al'~ld at"e: not. cClnfil'1ed to t.h~~ sec­
tion wt1e~-e this hole intersects the interpreted at10maly
CHAR. C!;J1 ..

3--C~IAR.CW3 appears as a single zone extendin'~ from line
1100E. I!~ the ligh·t of il~fot-mation availabl~ a·t present~

equa12y lik:elv t.hat. the apparant sout·ce of z,~ne CHAR.CW3
consists o'f two s~parate SQur-ces. The two s~em to be ,~xpressed as
one ZOt1e only becal~se cf t}1eir spatial r-eIBt,ionship to each

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

5--Char"';Ieability :zc,ne:CHAR.Cl,J.J2 i~~ !:,y far t.he most. Pl'-ospe.::tivE:
area fOi'- future drilling~ The recommended holes for this zone are
list-ed in Table 1, page 13.

All holes drilled must be cased bv slotted PVC pi~ing so
that they are accessable in the future to '~ownhole electro­
magnetic and IP surveys.

10
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10--All fut·ure surveys over any part of C~thana West grid sf10uld
be cCIt""Jdt~cted at. a ma::-::imlun 100 met.res !inespacin';I_ This is
specially relevant in the area of anomaly A~IAG.CWl where survl~Y

coverage shol~ld include the lines UP to lDOE and perhaps more
lines even further west~

l1--It is advisable to prepal~e a computer plot of the IP survey
f·esuli:.~5 CIV'=I'" 1 il"18 300E andt.Ct ti:1ke ir~t.o conside!·-a't.i,:,n t.he effel-:t.
of the steep v-shaped topography on the posit.ions of the
cha~·-geabili·ty at10malies~

12
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I 068035
TABLE 1

I PROPOSED DRILL HOLES CETHANA WEST

I
Anomaly Line No. Anomaly Priority Hole Collar Inclination Depth

I Co-ord Co-ord (Degrees) (m)

I CHAR.CW3 300E 4675N low 4690N 60 100

I CHAR.CW4 300E 4750N-4825N moderate 4840N 60 180

I CHAR.CW5 300E 4925N low 4970N 60 100

I CHAR.CW3 500E 4625N-4675N ?moderate 4700N 50 150

I
CHAR.CW1 700E 4450N-4500N moderate 4515N 50 250 max

I
CHAR.CW2 900E 47505-49505 high 47955 60 150

I
CHAR.CW2 1100E 49505- 52505 high 48905 60 200

I high 49605 60 200
high 50505 60 200

I
high 51105 60 200

I
I
I
I
I
I
I 13
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068037

In the 1990-1991 follow-up IP sl~rvey~ t.!1e following lines
were completed USit1g t~1e dipole-dipole geometry and a 50 metre
dipole spr~ad:- 19800E~ 20200E~ 20400E, 20800E, 21700E, 21800E,
22200E, 22400E i::l1.~l'j 22E,OOE (fi9L-WeS 7 t.o 10, 14, 19 t.o 22). No
t-eason is given in rep,~rt 26 as t.o wl~y t.11ese lines weJ~e survevedn

Itl my 1989 ~eviaw~ I r'efE~-red to an earlier gradie~t, IP
SUi"V~:V and recommendeo (p~lge S) t~'2·t cet-ta:i~l(:~c~~t.ions c'ver' lines
19:::;OOE and 20800E '!b,~ c:heck,:d t.e, €~nStJf-e i::.h'::tt. i::';'ie t"'eC:DI~ded c:7"I.;:·.t~··

';JI:::c:\bi~it:·"':l r~=s~::'()nS2S ca)""'! be s2.'!-~.i=,fc2:lt.oi'-:i.ly ~'::::::F,J.i:iinf.~cl b'.,,' C:i.~t1..~~·al

fei:\+:.~ ...W':'2'.~ n.:,-t.ed in t::.hel\"· :::·\·-o>:.imit.ies '· u T1-"I'::: :id~2a ~···I~f·(=: W~:IS -l-__ c, run 2.

visl~lal fiel,j iI1S?~ction for" jdsiC)'tifiable cl~l'~~ri~l featL~res bt~t.

'"lot necessai~i:y p!~2fo~·m ~~~ IP sl_~~vey~ ~ assum'~ my r'ecommend3tioi~

1_ ',•."... _
'.~;! 1::\_' C\

(:,''', ~:',;:'I,'~"':l"e f.. ,:,f t,i";'=~ t9:;::9 !,;=~:-:.:::,,"'" .,.. ;'-l~~C(:~:T:!r;S~nc:~:::c! t,h.;~: d,=:t3:~ l.:.no; .::'!";;"

,_.;:~.J·~~.z~.:i.:·' :;:~(::c{~,:~on::~ :::" ..c'~"7':I!··· :i. :;.:-Ie.':.·; .21).?;~iOE. 2Ci":l-C:C:i~ ':=l!·':(~21.CO;::IE. !:.\:;:,:::;c~I.~:::";I::~ i'·. ":'~

rily :,·t:~I::c~rflj'f1I:=:·,,::;.:.·,t,::'cln :,~':l·~7:' I?n,:;,ci::.!~~c; .i.n ;:.,:;;\t".: l.:iY i:·'::::::luc:;.!·";<:;l "',~2':;

at1lj 204:):JE o111y. ~i~ t~'~e .l'J98·-.i9~~:l I ._,ll(~w I.,:~ SU~-V~~~·.

t. i'I':: ': ':i (!": r.:· I .~~~ t.~:: a i"~C' :':', ;:~, 1 y a (':.j t;·;.:::~ j'" e fl1 i;'1. i ;-~j i (·IS! t. h j'- ';:1 ~~: l _,. ,'"i >2 S ;: :~ ::;~.:: C: '~: ::. .,
22 o':0(;E ~::nc.~ 226CCi =) 7" t,t:. r!1::'.;=' i'~,,=- eo.'?:,·t.Wi~:;·-(: !:::~>,:t·~-:-=~'''lsiCi:··';Q

I
I
I
I
I
I

For cort-elat~ot) purposes. positions of the UTEM anomalies ,~n

t,hese lines are showtl on Enclosur~ 8, repo~t 26.

On line 19800E the areas of i!~tet·est occur a·t 29708 arid
33008 as recorded in the 1'~79 IP gt-adient survey. The f!~ll,~w-l~P

1990-1991 SUt-v~y confirm~d the presence of a shallow, weak to
moderate anomaly centred ~t 2950E and a second model~ate ~nomaly

at 3300E-3400E that e>(tel~dsfram n=l to n=6. A weak UTEM anomaly
is apparslnt,Iy associated wit~) it (Encl!~sure 8~ repo~~t 26).

On line 20200E, tne area of in·terest~ 3400S-3500S~ OCClJrS
at tJ1e very ~dge of ·the sec'~ion detailad in t,he 1390-1991 SlJrv2y.
but there is slJfficient coverage to i!~di.=ate tl~at ther"e ~re no
inter"esting anomalous signa·tures here. ~'~o~~ver~ a UTEi~ anoJnaly
does appeat- at tflis locat,ion.

,~

J" ,_I
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C68038

~ls~w~~ere on this pseudo-section. The first. one is a weak but
well define,j featl.Jre, centred at 3000E. The second one is also
weak but has a broad si9natL~re and is at its s~1al1owest at. 3250E­
:i300E.

},

I
I
I
I
I

C~·l 1 ine 20400E" f:.he ~'?77 ';Ir-:"\di':2nt. Sl,H-vey r~I=';Jister-ed 2. lClcal
c~argeability hi3h coincidir1g wit.h a resistivity lClw; bL!t the
follow-lJP survey recorded a s}1a!low~ very weak char'~eability

anCJI'!"I~l'y' i..=:.t.:. ::~50;)E""355eE wit.hi;"'1 a l:t!"oad 2.r-eL.~ of ;"'';~:3ist.iv:L·i:.y i-.i';lhs.

A~)(:,t,J12r modet-~te t.o strol~'; char';eability anonl~lly occurs at
3150E-3350E. A n8:-~OW~ weI: defined rsistivity low coincides wi·t~1

t.;"!!::;· r(]i:lj(:'i'~ r-:-a~-t. c~f -:i'~iis ano:HEllv. If t,I··I';~ !='os£ibi 1 it.~· e,f st.t-uct.l~ral

dis!oca'~ions can be discc~unt.ed i~ t.!~e vicinit,y of this ~;~omaly~

t,~ien it ~oL~l~ be an i~rea weir'thy of fUI~the~' irlvestig~tion.

On line 20800E, ·the F'oi~1t ~f l~terest. is at 3200S~ The
f:J.llc,~~J·"~.~r.::' ~::::!_.::,"\/,~'./ c:cl·,/,:~:'-€:d ;:;: ::'~~c"'::,ic,n '-Fl~c,m 2':~!50[" t.;::, :3700~ arll:: i~~-;:.i.~:~"

·~€'~:·e·:: _:~::'j':'~"E"~ zin'::!m.::~l j,6.~S 2ts:;h':'~";"l 01" t.l-:'::~, r.~':';E;_,lci;:)·-·~sl:2ct.iol·-j !.Jr:···

I
I

: ,- ,::': ;:i'.~ t i::,,~ ~:~: t ..:.:; r~ ri!::: ., ~~ J_ i ,;:, ..j:~ 7" fie ~.i 1 ~:. t. '::i ~::: i s c: :,: ~:; :; .t:. !"': "~; -:::. E::

.:.~,:. ::.::~!': ,~, ,~_ ,::~ :::; I.::: C:,:"i f 1. :.: :::; ': "':",1'/ l~ :."; ~ ,~:~;:.:.::. 'r: ':' ,." ':::~ ~. !"f f '::: ;,- :.~ ::\ ·i;:. i c, ~'i i. ~-:::: i,:l c: ':; u j. ,.- '::.: d

.::x ':". ~.

::(250';·- :3:350~':

1'''

at.
a-l:.1 i:"i~~ :2CiC:OOE;,

--C:HPI::::. C:E::::.
- -CH::·~F: .. ee,,::

- -CH(-\::7::. CE·,:"'·

The 1979 dipole-di~ola survay recorded Gtl!Y a part f)f t,~lis

an,:!malous zor~2. :t was conducted over t.18 following si>~ line~:­

2:500E" 2160CE~ 21'700E, 21750E ~nd 21800E. T~le shot-ter 20 met.re
dipole s?r~ad used for this SLJrvey provided greater resclLJtian
but less dep'th penetration than ·the 1990-1991 SL~t·vey. Th~~

g1-e~ter resolution permitted the ident,ification of a minor ano­
maly 8, relate,j to the major anomaly A (the t.wo features are
labelled CHAR.eEl in th~ cur-t-~nt ~-eport)~

A strorlg~ broad and well defi~led c~larg~at!ility anomaly is
recorded OVEt" each af these lines. Although tf1ere is a lacl~ clf
survey informa'tion over a section 400 met,res long int.1e cerlt.ral
pa~·t, of t},e area bounded by lines 21800E atld 22200E~ arlomaly
cha~acteristics iri each of the s\~rveyed lines give t~le distiJ~,=t

impression t~lat they are the exPt-essions of the s~me

50UI'"Ce[s) labell:~d as anomaly zone CHAR~CE1. At, tlOt~1 j,ts
extremities t~lis zo:~e disF,lays high amplit,udes and well I~efi:'~ed

charact,eristics, thlJS indicating that it mClst likely cont,il~L~es

well beyond it,s c~rt·ently known position.

I
I

I
I

I
I

I
I

I
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--.."._'

Si_·i1·-V~?Y" ri':~JI_.Ji···E=·::' J.2 z..:"n(:': 17~ i~··~c .. udl::::-d ~<~.t.h 1::.:'::1.':: ; ('~i::,::;;··t.~

t. ',~t ':::: £Q.t:.r.§:~:!:: 1'- e :. ~ t 3. ,;)l"': :;1 ": :L ~. c, f ::' ,: ":;::~ ,=i·-: ~:\ :.- '~-;~:~ ;,:t ;::' :L .: .1. l:. ,/ ;::'. !·-;c,jn 2t I -i. ,;::.:=

It can be seen from ~lY tracing of the d~-ill ~'101es en t.he
;:,'s'~::l.-Ido·-s,:::!ct.i':,ns fo~" lin~2s 2.l600E and 21.750E t.ha·;:. n(,)i"',(":; of therf:
have satisfact'~I~ily tested t~,e chargeability anom~llies.

Cibvio~lsly~ future drilling t1seds to be tar-ge~ed a·t. the chat-geabi
lity arlc,malies~ t~1e idea b~~ing that the poor"ly ch2t"'~eabla SLJI­
phi,jes sl~ch as galena and sP.·;al·~ri~e ar·~~ i~1ti~~t.ely associated

The three t1eW lines 22200E~ 22400E and 22600E are
covered by the 1990-1991 survey only. The patterns I~ecclrded over
these lines also ~ermit identification of a minor si';nature
intimately related to the major featl,Jre which const.i'tutes the
bulk of atl0maly CHARuCE1. I have taken the minor signature on
these lines to be eqLJivalent to anomaly B and the major featL~r-e

to be the equivalent e,f anomaly A. I have also marked them as
sue.1 on the pse~ldo'-sections of thes~ lines.

I
I

I
I
I

I

I
I

I

I

I
I
I

It. is int..el·-e::;::.:ing ·::.c n,~~,t;~;; '[:.;-;8.+..:. hc,l·:::~ r:,I) 77·"C:C:·4. ~Jhi,::h ~.·3

lik;;:~.ly t·:.:1 comE: VE::'-V clest:: -: :·,-.12 '=:~=';i'::'~ c~:·- :::,er··hap~.;2vf2~i just. Il"'J".::,::.· .:::,
t.he e,jge of the sout-ce of ar:,~rnaly A }~as interS2(:t.ed most of t~!e

'r-;;.ull='hidl~:s whj,=h 8~-1~ F'y~-i-t.~"':: w:i:.h fi:ir-:c·.,·- a~n~:\'....Int·:; of g~'tletl,..1~ 'SP~-,2.18:"·

t-ite and chal~opyrite~. The I~t.i~er fOI~~ ~iCI!i~S which do t10t appear
·c.o h.:;:1.v,::~ ::. t-:tet-sec'ced .2:lrlY cf t.. ht::~ hi gl--: cr··'!':::l r<';!eab iIi ty zones·. no'!:· on 1'/
carry sup~lides as sl~~h~ but also great~r volumes of galena.
sphalep-ite and c.lalcopyrite tnan hole DDH 77-CC4.

I
I
I
I
I

The reade~ is r~ferred to sections beat-it1g '~he same tit.Ie as
th i s sect.i on in t·he ':::·-'i.~F't..el'""s ,,~rJt. i. t.l ,=.d II Genet" a l' Reln.2:~~Rks· ' ar-:d
"Cet.hanCl WE';os·c. G;~-idll fCI'- p~r-;:. (,:,f t.he di~~cussic.n I:;n t.he a,il"bo.'-ne
survey over t.he Cethana East grid.

I have already commented on ·the Dighem electromagnetic
anomi:i.l i es i n t~~le d i SClJSS i l:'t~J '3i yen i Y. ·~:.he chap"t.,:::t- !! Cet.hi:~tli::i W6:st.
Grid"('figure 25~ ~'age 14).

The aeromagnetic pictl:re consists mainl'l elf t.wo elongate
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eaz'~-west t~-ends that extend into the Cethana g,-id areaS from the
Gowrie Parf( grid to the east. The ~t~onger southern t.r-end stri~ces

we£tward across the Cethana East grid and pro,jects further west"
int-o the Ce:"tl·-.ana West '31'· i d.. TI·-.E:58 t.WCi i:·r-ends S-UPF,(),,-t. t.hree 1oea 1
anoma 1 i ~:=:s AMAGi .. CE 1 ~ A~tAG. CE2 and f:l[YIAG .. CE3.

The overall aeroma9netic patteJ~I~ ovel~ the t.hl~ee ';rids gives
t~18 impressi,~n t~1at the trends and probably anomaly AMAG.CE~ are
mOi~e likely to be the e)cressions of t-ock types al~id al~e not ~elat.-

drawi~g l~POt1 t.he resl.31ts o·r a gt·olJnd magnet.:ic Sl~~"vey c~)rnpl,~ted ii~

l'?77. It was cO~1dl~cted by Scintrex Pty. l.t.dn Of'; be~alf of CRAE
(~·ePi~~-t 21'v All the lil~es from 19800E to 22200E i!~(:l~Jsive we:-e
sl~!·veyed. A~art from a mlJJ.titude of small weai~ to very lt1tEnse

I rR~9netic SU1~V~Y ~lso !~cGrded ar:ornaly AMA8.CEl over line 21000E
ana t:~e :~ort.!~e:~n 'Flank of al~~iclinaly AMAGMCE2n

VC .• ':::,:l:i·'"j::.C I"C;,:':<S:_ ~:.:,-,;~y c;e::s.;:~~.·'·\i':2 C:,i ·:'=:.~?:.~:".ct"·;_,~t.j.I·'!,:/b'::~:::':lU?,"= t;-:..:::y i"(::.-~jh·t.

C~·· ,.,~;~ '~'2c'~'~,';J.l:2: e~1vior~~me~i:.s 'Favol~l~ab~;~ f()r' t:~e p ~~S'~t-!ce of

of 2\11c:~ln~lly AM~G~CE':2 te' :-'e si~211(:w:~

cl~rrelati'~!'1 of ·t~,~ pc:sit:.icY) cf
i':. :.:z

I
I

I
I

I
I
I
I

Th~~ k~H~oV'~n $t~- i 1:2 l~:n-;it.!·,,: ~If :2:C:rn~;:: CH{-1F:. Ci-::::~ Ci'i:. p~-+:=:s~~n-t. i~3 co,bout.
1000 metres. As t~11~re is hardly any inform~tiot1 available concer­
n':':·':-;; the SGu~~c:e (',:s) c,f t,hi:::. ar':c,m.=tlclus zone:. "t.h':i"'e i~; undcrut,t.edl-.;
scope for drillin'~ a number- of heles along its str-it~e l~rlgth as
well as across it.

I
I

I'~ is not di~~icult to recommend drill ho!~ t.al~ge·ts to test
the chat-geability ~ighs ~long tf1e trend of CHAR~CEI. However, as
dis:,:uSSE:d in t.i'-!e sE,::t,ion ent,i t.l~=,:: IIGet~,eral Remal'-ks " , in of-del"' ·t.o
site the holes confid~ntly a knowledge of the steep topogr-aphic
sl;~pe vari~tions would be almost necessary.

I
The chargeability anomalies over both lines 21601)E and

21750E still ~1eed to be t·ested ai~d the followi!~g holes are
t- ecommended.

I
I

line 21600E
l--Pr hc.l,=: <:tt. 354:=:8,. dippi;i':;;l 9fid sOI,...j"i::.h anel making a t.,1 de9~-ee

':'J1'::rl;~ relative to the t.oPo9raphic slope .. A depth ,:.'f .lOC metj"~2S is
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sufficiet)t to ivestigate th~ merits of the reci~rded c~ar';eability

anc,rfl2.1 y. Qbv i Qu~-:;.l Y " if tht='2 he. 1 E: bot.'t.orns i !'-l SU 1pI"': i des ~ d I" :i. 11 i n9
must. cont·inue until it encounters a reasonable section of barren
9t-CUI"-:o.

2--A hole at 36276. with s:imi!i~r specifications as the p:·o~osed

drill hole at 35488.

line 21750E
l--A .~ole at. 498 with sirnila!~ speci'Fic;a"tior1S as ti1e p~opc!se!~

hol~ ~t. 35488 ori .L:i"re 21600E.

ho:e at 35488 or1 li~~e 2~600E.

.~ ..;;:u -·:25Ci

Dei=,t.h
i~2.

-:, ,-.

Irlcl inat.ion
(de·-,t4 ees)___ .iii: _

1 i n~= 20200E, at. :]00 OS,
il"'ie 20:=~OOE at. 340 (I:;:.;-:)550S",
i 1'-:'= .20800E" i:::1t. :32508·-33505"

1 lne 20800E:" ':1. °t. 2950E'-3000'3

Herl e coor-d.

:2·2200;::./::;:]OE
'::2°·:\, 0 (; E I ,~::,9Cr S

--CHAR .. CEE,,,

19

a~ lt~(: ir)~:t:.i():~s measur-ed relative to tf1e general slope of the
tCIPO';1 ~- ar--hy: .-.

'':\3 fC'i·H lines :2:2:::COE, :2'::~CiC'E 2:lt'1d ~"2::~fSO~)~~:, Lf ·t.[·:,::~ to::>~·C'q;·-2.p;··:i'::

gradients in tPleir' vicii~ity a~e assl~rr\ed to be L~nifc!!'-m. the
fQ.l:()'.N:~~··\'::-:\ dt~i.l:t :(\o3.,:~s i":.~~.E'~ rl~c:c!l!'1m(=~ni':;~:~cj" ~;:.c·· t~i':~ ,:::j)·-i:L".i:;:(~ ,=:::·-i[: S-::I_:-:-I-

--CHARMC:E4~

--CHAR .. CE5.

l--Several chargeabilitv anomali~s wet"e i~e~i~~ded c,n l:~i~es

l'3800E~2C200E, 20400~ arid .2081)OE iFI ti-:e 1990--1991 dipole-dipole
survey. It1 ard~r t.o evaluate pl~oper!y the significance of these
an,:,mcl i ::.. t.~S ~ i tyFot-rnc:·d::. i ';:'1""1 fl--om ot.her ~-SI:'t.ll'''C'2::~ i:z. 1'''o=:~qV i t··ed ~ HC'~~J!~"""!~::l"- ~

on tf'~e basis of appear"ance alone~ the fal10wil~g anomalies are
WOt-tJ1Y o'f 'Further ir:vastigation-
--CHAF-: .. CE.2~ lit-I~~ 19:=:COE~ .=:.. t·3300S--:3400£i

2--In t~1e 1990-1991 di~o!e-dipol~ $urv~y. a major~ well d~fij)ed,

medium to hi';h amplit~Jde c}largeability zone CHAR. eEl was t-ecorced
ave:- e~c., of the survey~d lines from line 21700E to line 22600E
inclusive. A 50 metre dipol,~ spread was used 'for ti1e SlJrVeYn
Although t.here is a 400 mEtre section i~1 the Cet1tre of tJ,is area
wflere IP survey coverage is lacking" the similar anom~ly c~1arac­

~:oel·-st.i.::s an 2.1It·he lines st.t-on';lly SI..~·;'3es.to t.!·-12.t. 1:.1-180 rel::c.t-':::e;:::
a.nc,rnE:1.1 ie~s at-~= ·!:.he ,=::<plo'eSS1,:,r-IS of t,he sarne ,::hi::LJ'-'~eab12 hOI'- j.:::C,j'·1 (s) ~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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l\la new vJ':'r-k has .tlet=r~; Pt~efC:=I'-m+2d in t.!"'li::. F't-c1'ZPE':!c"t. Sil'i~':t=: my
appraisal it1 January-February 1989. The centrepiece he~e is the
r~markat,le c~lincidence between anomaloLJs geochemical soil ~ssay

values at1d chargeabi·lity V~llL!eS derived from a dipole-dipole
survey over a str-ike length of about 600 metres, frorn li~1e'400E

I
I

ii~ t~le fornl of sericitic and quat-tz se~"icite sC~1ists, slat.Es and
p!~yllites i:~ t~,e ~rea of t~ie anomal':lus c~ia~";eabili~y arid ';eQ-'
chemic~l: tt-ends.

I
I
I
I
I
I

~~ r ':' ~.,: ,"'1 d m,,:1';; :.-; !,:;: t c!;;, -= t. ~~ '/ h 2i ~, D ~~:~: ;-: ;;:~.:: ":' ~== m~::' -1:. e ci "" Acec :,- c; :. ;~J; t. () ;";; "-./ .-::''::t ':3 t
l::~ >:: I:' (~I" ..i t::: n Cl,:~ Iff.:.:.' e I t. i·": ;::\ -t. "- i s n .:! .::. :=, i'· :...1'::: L2 i·-: .::. .~:.•::' d ;4 .o:l \N ;= c' n ..:: 2 '. .j s ::. 0 ~-::.:.

to,~ s ,:;:~ d :~.: I:! m;::- ~. ~::: t.~:.: :~ \i Co: !.-: ; .. '~S i..·i:: ':.~-;; ':' f i~(: i· ::~ 0 :" ,.":,:: :.:. t·: :... \/ ,~:~ ~,/ ':~ " C~ ;-- .::; <..., ;-j (:; :-l"I "'! .:;.;"; ';.'~:. :. !.-.

:;i"~l-:,.·t.1<2 and t.~·-:!:~:r!::~fc:-,~ !.·~c:i"~lk ;;:~I"iC:T:a::' i:~~s m':::lY no·l:. ::'~~~ ...•:~:::::::~.-~.:\,::.:'::: tv ;:.~,n

ait-jor~~e St~rvey~especislly w~':en WI~ t.ake il~to il,::colir-t ?i,~;~t.·lt~e

sepal~a·tion.a.e~c.

Past reports ~Iave dl~awn attentiOt1 to t~1e ~·emalrl<ably good
cc:incidel~ce bet~een the higf, lead~ zinc an~ copper soil assay
values and chargeability anomalies ~lmost along the entiri~ lel~gt.f1

of the anomalous chargeability tl~end. However"" the best aSS2YS

to t~st. ar: area w~1ere geoc~1emical~ IP and a mlnor UTEM arlomaly
cooin!=iijl~d. However~ as I have indicated ir) the 1989 aCDYaisal
re~'ort.~ per~laps a decisive factor it1 CRAE' S choice to dt-ill line
€.OOE w.a:1.~ be:,=aus~~ it. r-=col·-ded t.he most !Irneanin·.~~fuJ." c:ha~·~·;Ieabi1 it.":,'
exp~ession in tfle entire survey. By l'meat1ingfL~111 I t 4 efer to t.he
well defined outlil~e of the chargeability ~i~omaly w~1ic~1 can be
reliably interpi~eted as du~ to a r~ctan9ular-li~~e source of
limited dept~1 e~~·tenta I have s!<etched in pencil on the ps~udo­

sectio~1 the prcltiable posit.ion ~,f the source of t.1e IP anoma!y. A~1

L~n~~nown factor which might alt.er considerably ·this inte~~'r~tat:iot1

is the seVEre topogr"aphy whose prc,file alan'3 line GOOE is showr~

cln the pseudo··section. Howeve~~ I cannot. be gL~t-e whet.her this

1·-, \

.:. ..:' "In 1983 CRAE drilled hole PD 83·-SPl or, lir~e 600EI

I

I
I

I

I
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ar~ fOl4nd on lines 5COE and 900E. In the Jlfl~e 1980 dipole-dipole
S\.~rvev~ nearly all t~;e lir~s were cov~r~d using the 25 metre
dipole spreadg In addit.ion~ three lines~ 500E~ 1000E and 1100E
~~t-e t-esu~veyed Wit~1 a 50 rnetre dipola spr~ad. I have rnarked t.he
details of t~;e lines covered by the s~lrvey~ the interpr-eted
2,n!.-:'rnali,~::·; and t,h~~~i:'- ·t~~s:r·lds on t.!-'"Ie geologil=al plan TASH 1140 (!'-eF'ort.
12), a copy elf Wf1ic}1 is inclLJded as figure 24 with this report.

I
I t·ec,~mmet1d t!~;at t.he f,~llowing ho125 b~ dj~il:ed:-'

Lin(~ 900E, a heile at 258 dippir19 60 degrees '~~·id SOLJt.h
dept~1 ,:,f at. le~Lst roo met.res.

2··-Li~e 1000E, a hc!!,~ at. 60S dippit1g 50 degi"eaS grid SGuth
d,~~tf1 c,f 1:'1) me!:;'-es. !·t is ~robable tf1at minel~alizat,ion

fCI-

-;h'::'~~~'··l ',::,y i;~nClr:ll'~ 1 C".\S

sei~araCl.)i-iS (i'·1=4.5~~.)I

I
I

I
I
I
I .';;··'/':;::\/30.

I !::'!2::::':.:.,:.:;:··,~·· fl···Drr: 8t.r·I!~!·~ '':'I~)u;-ce::.~ such 2:1~:- fic,1.d H:i:\PPJ.nr~~ of O'_lt.C.I"-OPS
i!~: Ct-.je~·· tG decilje: in w~lich ~irectiol~ the heles should be drill-

I
I
I

;:;:~,j~ ':~,;;:-::,1.'.:;·;:Ii'::a: P1.\:;l\"~ T;:·\~;l..l, 1 S.40 (i·~er··D\·-t...\.2) ~ ,::on't.j;.,:l''-·"IS ,:,nl~f a=..in·:;l(~

steec, dip and is :oacted .just r~orth of coo~~dir1ate 100N on line
l100Ed A!so~ the !~ole PD 83-SP! on lit1E 600E was dr:illed Wit~1 a
SOl;t~ dip. TI~e drill sect.ion (report 13) does tl0t ir1t.erpolate
betweel~ t.he mapped SLJrfacerocks and those inters8ct.ed in the
dr:L1I i~oles. Furthermor~~ there are no comments in th~ repot-t as

it would be logical to concJ.ude that, unt·il fl~r·t.her evidence is
F'rovicied to the contrary, dips of all holes t.o be dl"illed in t.i~e

f~ture~ j~o~~ld be ii~ a southerly direction.

I
I

An alterrl&te approacl~ to line 900E would be to postpone
t~1e dt-illin'; sf t.he holes t-ecommended above urltil after' a 50 met.re
dipol~ I? Sl,Jt-Vev is completed oveJ~ it. The greater' depths of LIP

to nearly 150 metres probed by this survey wl~!~l:j help guide the
drill programme at greater dept.he.

I
In situ~tio1'S where severe topographic variat,ior1S are

present 5UC~ as shown c:n the pseudo-sQction of 1:i~1e 600E~ the
it~terpreted posit.ion for the source of the chargeability anomaly

I 22
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m~y need to be confirmed. It is b~st to do this by computer
mC:lI::!o:.=:l 1 in';l. How.eve~-~ in the case of lines 9GOE at-Id 1000E whi.=h ai'"e
included in the current drillin9 t-ecommendation~ the t.opography
in the region of the proposed dl~illin9 is muci~ less sevare t,}1a~1

t.hi1 t. C::i 1Cit"I';! line 60 OE f~nd t.~··le ~·e f 0 t-e t·h·:=. corr.put.~~r~ mode II in·;:
exercise is not warrat1ted.

wit.h stnomalous Chat"'3eat!ilit.y trel~ds ave~ a 60~ met.t"e s~ri

ler:9t.i~ in an arl~a mat-ked tlY sel"ici't.ic ar:d '~lJ3j·tZ s!~rici~-j,c alt.ersl­
t. i ()!,w,s.

2--T:~2 ;at~!~m81,~!_Js ':~a~~'~eabili~·v trerlc!s(s) a~'~ s~ill q~~l~S rea ijl1y

recogni:;:i~b12 o:~ t.i'18 2asternm()st line (1 Ol)!~l I'F fl~tl!re drill:!~g
.-, -.'::

J '_.; .'':- '.' i fy
cc;··:t.j"'" '::lctD t" ';:CI c)e '::::~·I';:::;~':::;I.:;:d~ "'!: ~·JC'~_.~ J. c: ;~<.:;;, ;-;,,::;: ::"'.: ."._ /l'_\ -:: .::~ :i t. a ;:~Z1,' .'" .;.i"::;<

!~::~"qe~- ~L~~~~~e p:c·,~g~·alni~li? t'~~i:. 1~~r1CI:!mp23ses S:~V21"~: ~:·ea(s.

I
j.:-··;it.li:l.l1·y' OJ'"·1 ;::;\

I
I
I
I
I
I
I

5--~!G:es recommended for drilling ~lave beer: IjiSC!~ISS~d i~ ti12
s~~cti(Jn ::=I...!t.i·t.le-d IIFTc,posed Drillil·-;·;lI M I~~:ii:.i'::L:llj~ t.~·~o hDl~:~s i?fl2

recDmmended~ one Ot1 each elf the lines 900E ar~d 1000E. Deper~din·; 01"1

the results obtained~ ·two rnore holes are recomrnei~ded, one Gve!~

eac;, or ti~e same linesM

Ar~ alterrlate a~prciac~~ wCiuld be fOt- t!~~ ~~Ol2S O~: lit1e 900E
to be drilled after' t~iis line is covered bY ~ Jipole-dip,~le IF
su~vey. using ·the 50 metre dipole s~read~

23
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45

20:3

.-, ·1 ,­

.::. .L '~

i :~~Ofr'!N

180MN
180:'r'!1\l
'360

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

... Aziml.t.h (.1)
lQ§;,,!:§;§;§.!..

Azimut.h
lQ!1!"h ~,,-t::!,,-.!..

55

55
55

55
50

Incl i'·lat.i,~n

lQ§;,,!:§;§;§.!..

Incl irlation
lQ§;,,!:§;§;§.!..

65

77

1€,4 .. 2

157~6

102

200 .. 5
1:37 .. -4

1 06 .. ~I·

.164. 1
190
14':1 .. 7

Dept.h
1m.!..

102

Dept.h
1m.!..

e25E/35S;
1075E/154,,5S

CETHANA WEST AND CETHANA EAST GRIDS

Colla,­
f;QQ,r9it:!§!i§§

2160 OE/:371 :38

21),~~ (I (I:: /;-:394.':, \ .:::)
-, 7C<O=/:~O~=\'; 3;

.1,~OC!E/2CtN

:2:L 75 (I E I :L 4:J~;

2:1750El8S

Collar
~QQ!:gin~!i:§;§

600E/.165N(1;'

N!77CC2

Hole
~h!!I!~s=r

F'r i ::: 4 CC':,0

DI>77CC:3
r:~C'77CC4

r:~r'77C:C5

I:'r:'77CC~:.

DD77C':C: 1

TABLE 2

068047

TABLE .1

~t 26559. T~,e latter ~c,s:itio~) is also corfirmed DV ~ri:l log
inf~:~i·-r::.:::.. .f:,i·::'j··: ;rJh:~ch ';i'l'~~:::; -i::.h,:~ equi\/~ ... I~"2r-;t. ::':'~r~C:i ·=OC:'I··cii:--li:-I,·:.-2S fDl""' t.h~~~

(:3)T:,-;2 li!'~:6~ r"lurnl:,e\--s for- ~·:ol'2'=' Cell .. (.C12 ~~nci CC1'.:i '=.hCtWI"'J jj'-: i;'.bc1ve
table appear on t~le dt-i!l logs and sect.ions in report 7. The line
nLJrnbers he,wever are reversed orl page 8 and F'lan on TASh 2862 in

PD83SPl

Hole
~'::!m!2~!:

R~ference:Report 13

!-efet-s to tr:~e r:o~·t~} (TN). magt~etic no:~t~: {~Gl. ,~t·~.j nGt·t~-i (GNl
':':- Aust.I~Elliai~ ~iet.~-:~~: Gri,j (AMG).
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(l)Text and drill hole 109s show sthat the hole is located over
line bODE. Plan TASh 1947 has the hole positioned over line
500E.
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4:=:40N(8)
47eCl~1 (8)
4E:4 ,"!\I (,,:)
4:;::001\1 ("7-'6)
4:=:001\1 (:::')
4S00!\! (:=:)

4E.1C1N(7)

46001\1 (7)

421J!'-.i(~:)

4::<E,ON (,,:)
4540;,\1 U::)
44901\! (:;::i

2.108(:3)
::<758 (9)
3·408 (7)
4108(7)
3508 (E:)

2658 (,,:)
4158(7)
450S(:;::)

lOOE

4E.:.35N (--:j.)

·~l·7.t 0\1 (.':/)
4840i~J (9)

~:C'OE tile 4700N-4975N sectiOt1 o~ly su~~veye~--·no anomalies

200E
::liJOE
400E
50C:E
€.OOE
700E

i 2C-::::::

900E not surveyed
lC'OOE not ~Ut-Yeyed

1100E r,,~t. S~!t·vl~yelj

20E.OOE

The ~tumbet~ t.hat. appear-So in the pat~etlt.hesis refer's -to latest
charll"'"lI=:ltturnber at which ·the pr·eserlce of t.he arlomaly is appa-rent."
The. srn2111er- the nlJrnbet" t.he more condl,..l'ct.i ve t.he sota-ce.

068(,~O

202COE
20400E

The foll,::.wif"l9 lil'-Ies ar-e located ltJit,r"'lin t.he Cet.hana East 91'" id
but at-e shclwn as Giowt-ie Park ';J'~id on 1:,.},e UTE 1-"1 SLH-VE'iY plot.s:-

:: cC: c: OE

21!OOE

The availat,le UTEM survey results are shown with different
cCIordinnate rnari~ings than those us~d for other surveys.
COI'-lse·~L.h!~I'Tt.ly, i:.he.L:1~10mc;~ly 1 ist.it""I'3 in Appe~·ldi>< 2 ~anf'lC!t. be L~sed

di~-ec·t.ly t.1:l t.r·cinsfer UTEM S'';'~lomaly pC1sit.icWIS"'bcl cl"t.r:el·-:=.urvey
plc,ts. Ct~1er· sources must be t-elied upon, su~h as enclosure 8,
ref=·c.rt 2E,.

Linl:=S 21300E t..1~ 22E,OOE at. 200 met.t"".:= irlt·ervals have also been
surveyed but appear to have been distort.ed by excessive noise.
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Fiq. Z

+

+

+

•

+

•

+

+

+

+

+

•

•

•

+

(ETHANA

LINE: 300£

+

+

INDUCED POLARISATION &. RESISTIVITY

SIjRrEC GEOSURVEYS pry LTO

+

•

+

•

+

+

+

•

+

+ +

• •

•

r:,.; 'r,.I. l~
, c. .f- .. \.. 'Ir~ c."-'

........... ,.-...L;. R ,'l~=,

+

•

3·S•

'1 400n 01-0
(;"oD

-,._,---~/ ------- .. _. -

Ce'Tt1.ANA (c.L.IO/BB)
PRO~yTWM~ -------

CLIENT: N. oD (\ ~ I) t _---------------

CIIIIR.CW4ClfIlfl.(.u/J

5cm

UTEM

t'CX1'S IJ/Q"~, ~7a'M (0)o 4-1SO"lS'J Jo,.j;,4'~~c.~MJf{I~~ ~~"
I, I.J U. "

Array: Dipole - Dipole

Dipole Length: '50n '
Date: 3· '2:'''0
Job NO.:

Scale: I I
o 50,..."

SURVEY DETAILS

•

17·9•

!J')O'J

•

+

•

+

•

•

+

•

•

•

•

+

•

•

•

+

•

+

•

+

Transmitter Type: $<.",p<;~ We\:. 2$",-",

Timing Sequence: 2 sec. on / 2 S2C. off

Receiver Type: S'c,,,,~8: If'",,,­
Integration Time:

l.P. Measured Over One Current

~kc" 4-&r;oH 410C" 47<)" we,. ~'([Cl' [{He" 4'iS;1u ful-J -I, J I I J I I

\

n=1 • • • • • • • • • •
! >n= 2 + + + • • • • I • • • • I-

>
n=3 • • + + • + +1 • • + I- 0(IJ

~(IJ

n=4 + • • • • • + W I• • 0: !
n= 5

l- S
• • + • • + +, • • • z 0w

~

~
0:

n= 6 "2 • • + • • • • '"• • • • • 0.
0.

'"

EQUIPMENT DETAILS

n= 4 +

n= 2 •

n=3

n= 6 +

n= 5

n= 1
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I
I
I
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•

•

•

•

•

•

•

•

SURTEC GEOSURVEYS PTY LTO

INDUCED POLARISATION & RESISTIVITY

C ETHRNA
I LINE: 5'00 E"

AuthO : LI': fll, Numo,r, i urI /"Iymo"1

co. ' -,-
3.Doll ,

• • •

• • •

• • •

... .. .. ..

.. ...i ... ..

.. .. ... ...

•

•

•

•

/urcM

4800111.

•

• • • • • • •

• • • • • • • >-....
>

• • • • • ....
~

'" i
Bj~ "15 'll' '"• • • • • • w ,

.~-
II: E

~t • .... -'• • • • • zw 0

~'-~ 1c~~ n~:l-
II:

• • • , • • • • -<• r • • 0-
0-
-<

PROJECT liAM~: C_E_I_l-_1~N_A__(_E_.L.~_/88)

CL~~~ N~RA~J~A _

'-'-{': no,..IHr:,~oll1-..

r , "
4-'f".... Cr I

I

.. I

10 I
I

I
lL.{C..

CfI(lR.CW2

5cm

~3(('"
J

SURVEY DETAILS

Array: Dipole - Dipole

Dipole Length: '50 r'I

Date: fr. 'ii'·9 0
Job NO.:

Scale: •o ,o~

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

n=1 • • • •

n= 2 • • • •
n=3 • • • •
n=4 • • • •

n= 5 • • • •

n= 6 • • • •

n=3

EQUIPMENT DETAILS

Transmitter Type: <;'c,,,a,,,, ,re«- :J.So",
Timing Sequence: 2SeC. on / 2 ~ec. off

Receiver Type: S'CltITR';;X. \P~'<

Integration Time:

!.P. Measured Over One Current

n= 2 ..

n= 4 ..

n= 1
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I
,I
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I
I
I
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068054

+ •+

+

+

•

SURTEC GEOSURVEYS PTY LTD

INDUCED POLARISATION & RESISTIVITY

DIPOLE - DIPOLE ARRA Y

LINE: 700E
Author: .L...''>''''r Fil4 Number: F'Qur. NumD.r,
Ora .. n: IT
Oat.

+

+

+

CE:.T j-IM·JAPROJECT .l!AM~: .._

CLlENT_: -lJ~£MJ}lfi ._---

+

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

SURVEY DETAILS

Array: Dipole - Dipole

Dipole Length: 501"'1
Date: t).8'·'10
Job N°':
Scale:

• +

• +

+ +

+ + +

+ +

+ + +

+

+

+

+

.", , ..
. ,

+ +

+ +

n= 1

n=2 +

n= 3

n= 4 +

n= 5

n=6 +

n=1 + + + + +

n= 2 • • • + • II

n=3 + • + +

n=4 + • + •

n= 5 + + + • •

n= 6 + + + + + + ~1't

EQUIPMENT DETAILS

Transmitter Type: S'c,;""",," "'c~ 250""
Timing Sequence: 2 sec. on / 2 SilC. off

Receiver Type: <)(~TRE)( Il"" <;;
Integration Time:

l.P Measured Over One Current
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EQUIPMENT DETAILS
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Timing Sequence: 2 sec. on / 2 sec. off
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Integration Time:'
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Timing Sequence: 2 sec. on / 2 sec. off
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APPENDIX C

Thin Section Summary Report, Gog Range
(Fire Tower Prospect)

Tony Crawford
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THIN SECTION SUMMARY REPORT, GOG RANGE

SAMPLE NUMBER: 3/1

THIN SECTION SUMMARY:
This is an intensely altered volcaniclastic or lithic crystal tuff

composed of fragments of devitrified and recrystallized felsic, formerly
glassy lava, often with phenocrysts of quartz, and probably fragments of
crystal tuffs (as judged by the common quartz angular crystal fragments).
The fragments are strongly sericitized, and overprinted by messy brown
calcite. Several veinlets of polycrystalline quartz cut the rock, and more
than half the thin section is composed of an aggregate of relatively
fine-grained pyrite and calcite overprinting a silicified and recrystallized
matrix. There is no way the structure observed in this core is fiammae, as
the sample probably formed from a mass flow off felsic glassy lava and
tuffs, and is therefore likely to be volcaniclastic.

SAMPLE NUMBER: 2/3

THIN SECTION SUMMARY:
This is a quite strongly sericite+calcite-altered lithic crystal tUff,

with abundant 1-5mm sized fragments of devitrified felsic lava, and less
abundant detrital(?) quartz phenocrysts in a very fine-grained and uniform
matrix pervaded by small veinlets of quartz and calcite that give it a
brecciated appearance. The matrix was probably felsic vitric ash that has
devitrified. The rock is probably what the previous sample looked like
before it was near 'terminally altered'.

SAMPLE NUMBER: 2/1

THIN SECTION SUMMARY:
This sample is petrographically almost identical to sample 213, being

a lithic crystal tuff with a devitrified vitric ash matrix. It is cut by
intersecting veinlets of quartz and quartz and calcite, and a single larger
vein of polycrystalline quartz and hematite. The latter seems unlikely to
have derived via oxidation of pyrite, as typical pyrite shapes are not
present; it may rather have formed originally as hematite, or possibly as
magnetite that has oxidized to hematite.

0680'78
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SAMPLE NUMBER: 5/1

THIN SECTION SUMMARY:
This is a volcanogenic shaley siltstone. Detrital quartz grains are

common and quite angular, and lithic clasts composed mainly of devitrified
felsic glassy lava are also common. The entire rock is pervaded by very
fine-grained, parallel sericite streaks that are much more abundant and
closely spaced in the finer-grained beds. Weak calcite overprinting and
calcite veining is present. This is a tuffaceous sediment derived from
glassy quartz-phyric felsic lavas and tuffs. The darker beds in the core
are simply less sericitized than the paler-coloured beds, despite the fact
that their detrital component and matrix seem to have been basically the
same.

ADDITIONAL COMMENTS

EpicJastic should be used only for rocks where it is clear that the volcanic
particles in any particular rock were liberated by weathering processes,
not by primary volcanic processes. In terrains such as the Mount Read
Volcanics, or modern volcanic chains such as island arcs, most clastic
material of volcanic origin is either hyaloclasts (glassy fragments spalled
off flows), bombs, autoclastic brecciation debris, and crystal debris. In
all1hese cases, rocks composed of such material should not be referred to
as epiclastic, since the clasts/fragments/particles were not liberated by
weathering, but by primary explosive volcanic processes. In this
framework, the rocks described above in all instances are volcaniclastic
sediments or lithic crystal tuffs; I don't believe it is generally possible to
choose between these'alternatives in such altered rocks, and the
implications are little different anyway.

The rocks are generally rather more altered than typical of regional
metamorphic degradation of felsic volcanics, implying local hydrothermal
alteration. Particulary samples 3/1, 2/3, 2/1 show quite strong
silica-sericite-calcite alteration, and vitric tuff 386 may be
silica-altered. My feeling is that these rocks represent lithologies
expected in the vicinity of a felsic lava dome that is composed of
quenching glassy rhyolitic lavas and shallow intrusives that provide
hyaloclastitic debris and crystal debris to mass flows and slides that
move under gravity off the dome to accumulate as unsorted volcaniclastic
debris. To decide whether these rocks are dominantly volcaniclastic
sediments, or primary tuffs is very difficult even in much less altered
rocks than these, but the implications of either suggested origin are little
different.

068079



SAMPLE NUMBER: 15/5

SAMPLE NUMBER: 17/4

THIN SECTION SUMMARY:
This is a coarse-grained volcaniclastic sandstone derived entirely

from quartz-phyric glassy rhyolitic lavas and tuffs. It is composed of
about equal proportions of quartz phenocrysts and quartz phenocryst
fragments, and angular fragments of devitrified and recrystallized
formerly glassy felsic lavas. The matrix of this sample was probably
felsic vitric ash, and it has also devitrified and recrystallized, making it
difficult to locate the margins of many lithic fragments against the
matrix. The rock is strongly overprinted by calcite, and has occasional
polycrystalline quartz veinlets.

THIN SECTION SUMMARY:
This sample is slightly better preserved texturally than many of the

others, and is either an volcaniclastic derived from quartz+
plagioclase-phyric glassy felsic lavas, or a lithic crystal tuff with a
recrystallized formerly vitric ash matrix. One difference from the
foregoing samples is the presence of totally sericitized plagioclase
phenocrysts in some of the lithic fragmentss in this rock. The matrix of
this sample is probably recrystallized and silica-altered vitric ash, and in
places it is quite strongly sericitized. There are no quartz veinlets
through this sample, but except for these few trivial differences, I can see

068080SAMPLE NUMBER: 2/2

THIN SECTION SUMMARY:
This is a coarse-grained volcanogenic, fairly poorly-sorted sandstone

composed almost totally of detrital blocky albitized plagioclase
phenocrysts and quartz phenocryst fragments that vary from subrounded to
subhedral. The average grainsize is around 1mm, and the rock is completely
framework-supported, probably because of extensive pressure solution and
elimination of the small amount of matrix that was originally present.
Secondary quartz commonly occurs in interstitial areas along some grain
boundaries, and veinlets of quartz are not uncommon. A 1em-wide veinlet
composed of prismatic narrow barite(?) crystals intergrown with hematite
cuts this rock. At least some of the hematite has probably derived via
oxidation in situ of pyrite.
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SAMPLE NUMBER: 3B6

SAMPLE NUMBER: 2L8

THIN SECTION SUMMARY:
This rock is a strongly quartz+plagioclase+biotite-phyric formerly

glassy rhyolitic lava, with a quartzo-feldspathic even-textured
groundmass derived from recrystallization of original glass. The rock is
identical to sample 14/1, with the proviso that the quartz phenocrysts are
slightly larger and more abundant in this rock than 14/1.

THIN SECTION SUMMARY:
This is a sparsely plagioclase+quartz-phyric vitric crystal tuff, with

wavy banding of the devitrified and recrystallized formerly glassy
groundmass suggesting the probable former presence of flattened pumice
fragments. The plagioclase phenocrysts are albitized, and a few
3-6mm-wide lithic fragments of recrystallized vitric tuff or obsidian are
present. The greenish patches are strongly sericitized areas of the rock,
probably formerly glassy lithic fragments, as based on experience rather
than being obvious from this particular section. The rock may be
somewhat silica-altered, since there is an abundance of plagioclase-free
sugary polycrystalline silica throughout the groundmass.

068081SAMPLE NUMBER: 14/1

THIN SECTION SUMMARY:
This is a texturally well-preserved quartz+plagioclase+ biotite­

phyric felsic lava, with not uncommon well-formed zircon
microphenocrysts. The groundmass was probably largely glassy and is now
a sugary even-grained and anhedral quartzo-feldspathic mosaic. The
greenish 'fragments' in the rock are difficult to identify. In this section,
one patch seems to be an aggregate of totally sericitized plagioclase
phenocrysts, in which case it represents a small cognate inclusion
probably plucked from the magma chamber wall or conduit during passage
to eruption. The other patch of (probable) green stuff in this rock is also a
dense and extremely fine-grained sericitic intergrowth, probably after a
glassy fragment of the margin of this flow, incorporated into the flow by
overturning during eruption. This sample shows weak to moderate calcite
overprinting and minor veining.

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



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
:1 TR.MlS140

APPENDIXD

Polished Section Petrology - Fire Tower Prospect

Dave Huston
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The mineralogy of two gold bearing samples from northwest Tasmania

by David L. Huston
18/22 Runnymede St.

Battery Point, Tasmania 7004

Report submitted to Plutonic Resources Ltd

16 July 1992
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Introduction

Two samples from a Plutonic Resources gold prospect in northwest Tasmania were examined
to: (I) determine the mineralogy of gold, (2) assess the style of mineralization, and (3) assess
the effects of supergene enrichment on gold grades. The two samples provided, samples 10/4
and 10/5, came from a drill core interval that assayed 30 glt over I meter. The samples
exhibited strong oxidation of sulfide minerals to iron oxides owing to weathering.

Hand specimen descriptions

Both samples displayed evidence of an ep.igenetic origin for the sulfide mineralization. In
sample 10/4, the mineralization occurs as infill around 2-5 cm, angular blocks of sericitized
volcanic rocks. In sample 10/5 the mincralization occurs as a probable vein through the same
rock type. Both samples were oxidized, and this oxidation penetrated into blocks of sericitized
volcanic rock, leaving an unoxidized core. The volcanic rock contains common quartz eyes that
are visible in hand specimen.

Mineralogy and alteration of the wall rock

In thin section the wall rocks to the vein or the breccia consist of 0.2-2 mm quartz and feldspar
phenocrysts in a sericite-quartz groundmass. The feldspar phenocrysts are commonly dusted
by sericite, and may be strongly sericitized. The phenocrysts are generally angular and lack
resorption textures, which suggests that the rock has a volcaniclastic origin.

Mineralogy of the sulfide veins

The sulfide veins/breccia fill consists dominantly of pyrite with lesser quartz and chalcopyrite.
Trace sulfide minerals observed include iron-poor sphalerite, galena, pyrrhotite and
bismuthinite(?). Electrum and balite also occur as trace minerals. The sulfides are moderately
to strongly oxidized to iron hydroxides and/or supergene copper minerals.

Paragenetically, pyrite and quartz were introduced at the time of wall rock brecciation. The
pyrite was then fractured, and the fractures were infilled with chalcopyrite and eleetrum. This
infilling may have resulted from primary introduction or from remobilizarion of pre-existing
minerals. Quartz and possibly barite were also introduced at this time. The quartz in the
samples is sU'ongly undulose and fiber quartz is present, which suggests that this assemblage
was strained during or after mineralization.

The sulfide minerals were oxidized later during weathering to form mainly goethite and
lepidocrocite. Chalcopyrite altered to chalcocite and/or covellite prior to forming iron
hydroxides. Lepidocrocite commonly was the first iron hydroxide to form (particularly after
chalcopyrite), and it is commonly replaced hy goethite. The latest oxidation product is
botryoidal goethite which forms the rims to open vugs.

Sample 10/4 seems to be less oxidized than sample 10/5. In sample 10/4 covellite is the most
common supergene copper mineral, supergene pyrite occurs in late stage veins, and hypogene
pyrite is not extensively altered. Conversely, in sample 10/5 chalcocite is the most common
supergene copper mineral, supergene pyrite is not present, and hypogene pyrite is extensively
replaced by iron hydroxides.

Mineralogy of gold

Electrum is a ubiquitous trace mineral within the sulfide-rich zones in both samples. It has both
a hypogene occurrence, and a supergene occurrence. In the hypogene occurrence elecrrum
occurs with chalcopyrite as vein lets in the fractured pyrite grains. The electrum tends to have a
moderate to high fineness (700-850) and occurs as elongate 5-30 11m grains.
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In the supergene occurrence, electrum of apparently lower fineness (650-750) occurs with iron
hydroxides and quanz. The clectrum occurs within zones of massive goethite-quanz as well as
with goethite and lepidocrocite (after chalcopyrite) that fill fractures in pyrite. The latter
occurrence suggests that while there has been supergene migration of gold (as suggested by the
fomler occurrence), mosr gold has not move very far from its hypogene occurrence.

From the data on grain size collected in this study, it is possible to estimate the gold content of
the samples accounted for by visi ble electrum. For this estimation the following parameters
were assumed: electrum fineness = 750, specific gravity of electrum = 15, and specific gravity
of the sample = 3. Using these parameters and the area of the thin section examined, electrum
can account for 42 glt Au in 10/4 and 47 g/t Au in 10/5. Both these values are slightly above
the assay of 30 glt for the interval from which the samples were collected from. This may
result from the sampling of sulfide-rich portions of the interval, from an inhomogeneous
distribution of gold, or from the incorrect estimation of parameters used in the calculations. In
any case, the observed electrum can account for most or all of the assayed gold. With the
exception of pyrite, no other possible host mineral for gold was observed.

Conclusions

Based on the examination of sections lO/4 and 10/5 the following conclusions may be drawn
regarding the style of mineralization:

(I) The mineralization is probably epigenetic.
(2) The wall rocks are sericitized felsic volcaniclastic rocks.
(3) The hypogene mineral assemblage was pyrite-chalcopyrite-quanz-barite(?)-electrum.
(4) Electrllm was introduced (or remobilized) with chalcopyrite into cracks in highly

fractured pyrite.
(5) Oxidation resulted in the replacing of chalcopyrite, and then pyrite, by iron oxides.

Chalcocite and covellite were produced as intermediate products in the oxidation of
chalcopyrite. [n section 10/4 supergene pyrite was also produced.

(6) The apparent extent of oxidation in 10/5 is greater than 10/4 as indicated from relative
mineral abundances and from mineral textures.

(7) Although some supergene migration of gold is evident, the common retention of a
hypogene siting by supergene elecn'um (i.e. in fractures in pyrite) suggests this
migration was not extensive.

(8) The observed eleclrum grains can account for most or all of the gold assay of 30 glt
for the two samples,
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