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INTRODUCTION

This report describes the results of exploration activity
in the period July 1987 to June 1988 carried out by BHP
Minerals Ltd. on behalf of the Comstaff Joint Venture in
Area 3 of Exploration Licence 5/63 (Figure 1). An
extension of tenure is sought over this portion of the EL,
comprising approximately 31.5 square kilometres. The
purpose in seeking to extend tenure over Area 3 is to
further investigate several significant discoveries made in
the 1987-88 period.

A companion report has already been submitted to the
Department of Mines covering exploration in the remainder
of EL 5/63 which is to be relinquished on 30th June, 1988.

GROUND TENURE

Exploration Licence 5/63 (covering some 4947 sq. km.) was
granted to Mt. Costigan Mines Ltd. in 1963 and transferred
to Comstaff Pty. Ltd. in 1964. The Comstaff Joint Venture
was formed in 1977 between Comstaff Pty. Ltd. and Preussag
Australia Pty. Ltd. 1In late 1985 BHP Minerals Ltd. farmed
in to the Comstaff Joint Venture and has carried out all
exploration work on EL 5/63 since that time.

Numerous alterations have been made to the boundaries of EL
5/63 since 1963, usually by way of reductions in area in
compliance with Department of Mines requlations such that
the tenement comprised some 126 sgq. km. at the commencement
of the present reporting period. A recent change in the
status of an adjacent tenement resulted in an alteration to
the boundary of Area 3 of EL 5/63 to improve conformity
with the AMG. This led to an increase in the area of EL
5/63 (Area 3) of approximately 3.5 sq. km. in May, 1988.
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The Licence is due for relinquishment on 30th June, 1988

with the exception of Area 3 over which an extension of

tenure is sought. This portioﬁ of EL 5/63 comprises some

31.5 sq. km. and is the subject of this report. A separate
report covering the relinquished Areas has previously been
submitted to the Mines Department.

SUMMARY OF EXPLORATION RESULTS FOR AREA 3 JULY 1387 - JUNE
1988,

Exploration by BHP has resulted in the discovery of
significant base metal and/or gold mineralization at three
main prospect areas within Area 3 of EL 5/63 during the
1987-88 period. |

At High Point (Fiqure 1) extensive diamond drilling has
encountered promising Zn-Pb-Cu-Ag-Au mineralization
associated with strong hydrothermal alteration within mafic
volcaniclastic rocks and lavas similar to those in the Que
River-Hellyer systems to the east.

Exploration at the Sock Creek South Prospect some 1.5 km
southwest of Sock Creek has also resulted in the discovery
of significant Zn-Pb-Cu mineralization in favourable
lithologies. 1In addition, diamond drilling in this area
encountered basalt or basaltic andesite lava and this has
important implications for regional geology and overall
exploration potential of the western Dundas Group.

At Tullabardine Gorge in the southern portion of Area 3, a
helicopter-supported diamond drilling program led to the
discovery of minor Zn-Pb sulfide mineralization in a
dacite-rhyolite lava, tuff and epiclastic sequence within
which several significant TEM anomalies remain to be drill
tested.
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UTEM RVEY

The UTEM III transient electromagnetic technique was chosen
as the most efficient and comprehensive method of testing
the potential of Area 3 for volcanogenic massive base metal
sulfide deposits, to a depth of at least 200m. A program
was designed to survey the entire region of Area 3, EL
5/63. This program was carried out by Lamontagne
Geophysics Ltd. during the period September-December 1987.

4,1 Survey Parameters

The 1987 UTEM program involved surveying 150 line
kilometres from 16 loops: MB01-13, PM01-02 and PMQG7.
Readings were taken every 50m (with some 25m infill in
noisy regions) along lines spaced 200 m apart. The
vertical component was read at all stations. A
transmitter frequency of 26.23 Hz was used to read 10
data channels, except in the case of loop MBOl where a
transmitting frequency of 25.14 Hz was preferred.
Generally data were collected outside loops. Data
were only collected inside loops in the vicinity of
the powerline. In this case the loops were positioned
symmetrically about the powerline. Loop sizes varied
from a minimum of 1000m x 1000m to a maximum of 1000m
x 2000m, with the majority being in the order of 1000m
x 1500m. Locations of loops and lines surveyed are
presented in Figure 2.

Data are presented in Appendix 1 in the form of
continuously normalised plots showing channels 5-10 on
the top axis, 2-5 on the central axis and channel 1 on
the lower axis. An explanation of symbols and the
delay times represented by each channel is presented
in Table 1.
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Discussion of Results

In addition to our interpretation, J. MacNae of
Lamontagne Geophysics was commissioned to complete a
relatively detailed first-pass interpretation of the
data. MacNae's interpretation is presented in

Figure 2. In addition to identifying many linear
conductive trends, corresponding to various
lithologies and contacts, he identified six zones
which reflected relatively higher conductivities.
These zones are labelled D, E, F, G, H and J in Figure
2.

His interpretation of these six conductive zones is

summarised as follows:

Zone D - a current gathering anomaly that covers a
wide zone. This zone appears more conductive
than other conductive zones in the region.

On line 4000N at 6960E the conductor appears
to be at a depth of 40m. On line 3800N at
6875E the conductor should be at, or near,
the surface,

Zone E Another current gathering anomaly similar to
Zone D. The anomaly is best developed on
line 4200N at 6625E. At this point a depth
to the conductor of 50-100m is estimated.

Zone F A series of zones attributed to noise from

the nearby powerline. No further work is
recommended.

Zone G A shallow large amplitude response which

should outcrop.

Zcone H

A complex zone consisting of responses from
two conductors located within a region of
generally elevated background response
compared to the remainder of Area 3.
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Zone J - A zone displaying late time variations
attributed to near surface polarization. A
somewhat undersampled slowly decaying
response at 5800E on line 850Q00N is attributed
to a confined horizontal conductor. The
conductor is very conductive with a depth to
the top of less than 20m.

From MacNae's interpretation five zones were chosen
for immediate follow up. These were (in order of
priority) H, J, G, D and E. Zone H, also known as the
High Point prospect, was followed up immediately using
UTEM. Zone J (Tullabardine prospect), Zone D and Zone
E were followed up using Sirotem. Zone G (Sock Creek
South) was followed up using a combination of Sirotem
and dipole-dipole Induced Polarisation.

5. FOLLOW UP OF UTEM PROGRAM

5.1 High Point Prospect
5.1.1 UTEM Detajling Survey

A UTEM III transient electromagnetic survey was
conducted over the southern portion of anomalous zone
H, known as the High Point prospect (Figure 2).

Approximately 7 line kilometres were surveyed using
three new loops, each of which was approximately 600 x
600 m., Measurements were taken every 50 m. The line
spacing was 200m except in the case of loop MBl4 where
line spacing was closed down to 100m. A transmitting
frequency of 26.23 Hz was employed to record both x
and z components using 10 data channels., Locations of
loops and lines surveyed and the resulting UTEM
interpretation are presented in Fiqure 3.

Data are presented in Appendix 1 in the form of plots
showing channels 5-10 on the top axis, 2-5 on the
central axis and channel 1 on the lower axis. An
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explanation of symbols and the delay times represented
by each channel is presented in Table 1. Vertical
component plots are continuously normalised.
Horizontal X component plots are point normalised at
the position indicated by the arrow on the plots,

This data set was also interpreted by James MacNae of
Lamontagne Geophysics. The following comments are a

- summary of his interpretation.

General observations to arise from interpretation of
the data included the identification of two different
conductive regions. The region covered by Zone H in
Figure 2 is the most conductive region in Area 3.

There is a sharp break at the southern margin of this
zone, south west of which the ground is significantly
less conductive. This sharp break corresponds to the
inferred position of the Mt. Charter Fault. To the
south east of Zone H, in the region covered by loops 5
and 6 the ground is also significantly less conductive.

Within the highly conductive zone H four conductive
zones have been identified (Figure 3)., Zone A has
been interpreted as a formational conductor with an
estimated dip to the west of 50 to 80°. Zone B has
very similar characteristics to Zone A and has also
been interpreted as a formational conductor with a dip
estimated to lie between 80°E and 80°W. Both A and C
converge to the south but appear to be faulted off at
approximately 7400N. Both A and C appear to be near
surface features. 2Zone B is a more conductive section
of Zone C. This increased conductivity may only be an
apparent increase due to current gathering from the
conductive zone to the north-west.

Zone D was identified as the most interesting

feature. This response may only be seen after careful
examination of the data. Interpretation is difficult
because this subtle feature is superimposed on the
responses of Zone A, B and C and the conductive half
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space response. The conductance of Zone D is
estimated to be greater than three times that of Zones
A and C. A depth to the teop of Zone D of 50 to 70m is
estimated. A negligible response on loop 15 indicates
a probable near vertical dip.

5.1.2 Geoloqgy

Geological traversing and rock chip sampling were
carried out over the zones of anomalous conductivity

on lines 7600N to B200N (Fig. 3). This was aimed at
locating any surface expression of the bodies
responsible for the UTEM ancmalies. Another objective
was to define the position of the Mt. Charter Fault.
This structure was believed to be important on the

basis of cross sections that were constructed in an
attempt to place the UTEM conductors in a geological
context at depth. The results of our mapping along

with structural considerations suggested that the High
Point anomalous zone is underlain at approximately 500

m depth by rocks which are time stratigraphic
equivalents of the Que River and/or Hellyer

mineralized horizons and these rocks are bounded to

the west by the Mt. Charter Fault which is

sub-vertical. Earlier geological mapping by the A
Department of Mines was extremely valuable in guiding |
this conceptual approach to the deep geology and
structure (Xomyshan, 1986).

Despite extremely poor exposure, our mapping
substantiated the work of Komyshan (op. cit.) and
fairly accurately defined the position of the Mt.
Charter Fault (MCF) which separates micaceous
greywackes on the west from a mixed
volcano-sedimentary sequence to the east (Fig. 3).

'Gently west-dipping cleaved pyritic shale (Que River

Shale) along the Murchison Highway is apparently
overlain by rhyolitic tuff in the general area of the
UTEM anomalies. The rhyolites are sparsely pyritic
quartz-feldspar crystal lithic tuffs with local black
shale matrix and shale fragments. Dark grey vitric
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tuffs and tuffaceous shales with minor pyrite

interfinger with these coarse grained rhyolites. Rock
chip assaying revealed little encouragement with the
exception of some highly deformed pyritic shale within

the MCF which has elevated Pb and Zn (Appendix 4).
Alteration is restricted to patchy chloritization and
sericitization of the rhyolites especially in the

vicinity of the fault. There is no obvious ?
relationship between observable geology and the UTEM
features, especlially in terms of structure, with the
exception of a possible correspondence between
conductor A and a segment or splay of the MCF (Fig. 3)}.

5.1.3 Diamond Drilling

Two diamond holes were drilled at High Point for a
total of 1260 m (Fig. 3). Both were initially
targeted at the central UTEM anomaly D and were
designed to intersect the causative conductor at
between 100 and 125 m depth. Diamond drillhole HP1l
was drilled on line 7800N and was based on a presumed
moderate westerly dip (Figs. 3 and 4), The hole was
probably collared within the brocad zone of strong
deformation which constitutes the MCF and the
uppermost 180 m or so comprises intensely cleaved,
disrupted and veined rocks of diverse lithology (see
Fig. 4 and Appendix 5 for a detailed log). The major
fault break is possibly at approximately 80 m
downhole. West of this point the geology comprises
conspicuously micaceous sandstone and greywacke with
lesser black shale. East (downhole) of this break the
sediments are quartzofeldspathic sandstone and these
are accompanied by a range of volcanic breccias. The
breccias are succeeded downhole by a highly deformed
black, partly graphitic shale which has uphole facing
and is possibly the Que River Shale. Both upper and
lower contacts of the shale are faulted so true
thickness is unknown. Pyrite is present throughout
and is bedded in some intervals. Veins and
disseminations of sphalerite and galena are

conspicuocus in the upper
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section of the shale. In general terms this unit
corresponds with the modelled postion of the source of
UTEM anomaly D so it is felt that the shale intercept
at least qualitatively accounts for this response.

The black shale is followed downhole by mafic
volcaniclastic rocks and it is on this basis that the
drillhole was continued to considerable depth to test
the geological model which suggested a possible major
mineralized position at about 500 m depth (i.e.
approximately 600 m downhole). The hole traversed
some 450 m of variably altered basaltic and andesitic
volcaniclastics and lavas before termination at

666.6 m. These rocks include mafic lava breccias,
hyaloclastite and polymict epiclastics together with
massive amygdaloidal lava and rare thin siltstone
intervals. Alteration is ubiquitous and varies from
weak to locally intense. The major minerals in the
alteration assemblage are carbonate, pyrite, fuchsite,
sericite, silica, albite and chlorite. Veins,
disseminations, patches and clots of Zn-Pb-Cu sulfide
and rare pyrrhotite occur throughout the mafic
volcanics in both weakly and strongly altered
intervals. A complete list of assayed intervals is
included in Appendix 6 and a summary is shown in
Figure 4. The best intersections are 1 m @ 1.25% Zn
at 181.5 - 182.5 m, 2 m @ 3.8 g/t Au at 269 - 271 m
and 6.65 m @ 0.32% Pb, 0.55% Zn at 409 - 415.65 m.
The accompanying Cu and Ag values are disappointingly
low but it is of major significance that the interval
from 375 to 630 m represents 255 m @ >0.2% Zn. The
hole was terminated (mainly due to time constraints)
in sparsely quartz-phyric and abundantly
feldspar-phyric volcaniclastics with only weak base
metal mineralization; it was felt that this geology

could represent a footwall position.
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Diamond drillhole HP2 was collared on line 8000N, some
200 m to the northeast and was also initially designed
to test UTEM conductor D at 100-125 m depth. This
hole has only very recently been completed and neither
a detailed log nor assay results are available at the
time of writing. However, the major results may be
summarized as follows (see Appendix 5). The upper
section comprises 366 m of quartz-feldspar crystal
lithic tuff with interbedded shale units up to 58 m
thick. This is followed downhole by some 211 m of
mixed shale (135 m) and basalt (76 m). The shale is
typically dark grey or black and is wvariably pyritic
and locally graphitic. The basalt is present mainly
as intrusives, probably both sills and dykes, but some
extrusives are possible. Both basalt and shale are
cut by sphalerite veins, notably at about 460-470 m

downhole.

The shale is followed downwards by basaltic
pyroclastics similar to those intersected in the lower
two thirds of HPl. The basalts are locally peperitic
and show widespread fuchsite and carbonate alteration
with some zones of strong silicification and
pyritization. Both galena and sphalerite are sparsely
disseminated throughout the basalt intersection. The
hole was terminated at 593.6 m, close to the boundary
of the tenement. There is no obvious explanation for
the relatively shallow UTEM anomaly.

Orientation measurements performed on well bedded
shale units at several intervals in HP2 demonstrate
that the sequence is fairly flat lying in this area
but has a northerly plunge of approximately 20°. This
information has been combined with the core angles
observed in HP1l to construct the drill section
illustrated in Figure 4. A section for HP2 awaits
detailed logging of the core. In terms of true depth
there is a difference between HP1l and HP2 of some

235 m in depth to top of the mafic pyroclastics.
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Taking topography into account the difference is about
190 m. Assuming a northeasterly plunge of 20° over
the 225 m distance between the drillholes, a fault
with apparent net vertical displacement in the order
of 100 m is required to match the 2 drill sections.
This downthrow is to the northeast. Additional
diamond drilling is required to clarify the structure

in this area.

5.1.4 Downhole TEM Surveys

A downhole transient electromagnetic survey program
using Sirotem II equipment was planned for the High
Point prospect. This program involved two stages.
The first stage involved surveying DDH HPl1l. The
second stage involved the surveying of DDH HP2, in
conjunction with a surface sirotem survey over both
drill holes. '

The first stage of the program was conducted during
May 1988. DDH HPl was surveyed from the same loops
used for the detailed UTEM survey at High Point; MB14,
MB15 and MBl6. These large loops were preferred
because the surface data and the data from DDH HP2
could be gathered from the same loops. This would
enable a direct comparison of the data. Inversion
modelling incorporating all three data sets could also
be performed if the same loops were used in all phases
of the survey program.

The primary aim of the downhole EM (DHEM) surveys was
to determine whether there were any offhole conductors
which could represent massive developments of the base
metal sulfide mineralization intersected in HPl and
HP2.

Data within HP1l were gathered at 5m intervals, over a
total distance of 650m, from each of the three loops
MB14, MB15 and MBl6. Sixteen early time and sixteen
standard time channels were recorded at each station.
The data is presented in the form of log-linear plots
in Appendix 3. An explanation of the delay times
represented by each channel is presented in Table 2.
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The profiles read from loops 15 and 16 show a large
broad negative anomaly which becomes positive near the
top and the bottom of the drill hole. The profile
read from loop 14 shows a broad positive response
similar to that expected from a conductive half

space. Modelling of these data suggests that a large
flat lying plate, with a conductivity thickness in the
order of 15 siemens would be the most likely causative
body. A plate-like conductor at a depth of
approximately 290m, lying north of HP1l gives a
reasonable match to the field data but a similar plate
lying south of HP1l would also give a reasonable
solution. In order to resolve this problem it is
planned to survey HPl from loops MB17 and MB1l8 (Figure
3) during the second phase of the program. This
information in addition to the data gathered both on
the surface and in HP2 will allow a more complete
interpretation.

The second phase of the program involved surveying DDH
HP2 from loops MBl4, MB15, MBl6, MB17 and MB18 (Fig.
3). A station spacing of 10m was chosen, with 16
channels of early time data and sixteen channels of
standard time data to be collected at each station.

In addition to this downhole program a surface program
was also planned. This surface program involved
surveying lines 7800N and 8000N from 3500E to the
Murchison Highway, using loops MB1l4, MB15 and MBlé6. X
and 2 components were to be measured from loops MBl4
and MB15, with X, Y and Z being measured from loop
MBl16. Sixteen early time and 16 standard time
channels were to be recorded at stations 50 m apart.

Work on the second phase of the DHEM program began on
9th June and is currently in progress. No data are
available at this early stage.
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Sock Creek South Prospect

5.2.1 Sirotem Surface Survey

A fixed loop Sirotem II transient electromagnetic
survey was conducted over UTEM anomaly G during March
1988. Two 300m x 600m loops were used to survey a
total of 3 line kilometres. Readings were taken every
25m along lines 100m apart. Vertical and horizontal X
components were read at all stations, with 18 early
time channels being recorded. Readings were taken
both inside and outside the loops. Locations of loops
and surveyed lines are presented in Figure 5. The
data are presented in the form of log-linear profiles
in Appendix 2.

The Sirotem survey confirmed the presence of the
conductor identified by the UTEM survey. The Sirotem
anomaly was, however, of reversed sign. Conventional
interpretation techniques would suggest the causative
body would therefore have to lie above the surface. A
complex interaction of "loop effect”, topographic
effects (the loops are located across deep valleys
adjacent to the anomaly position) and/or an Induced
Polarisation response by the conductor provide the
only possible ezplanations.

If we ignore the problem of reversed sign and
interpret the anomaly on the basis of amplitude,
wavelength and decay characteristics the following
interpretation may be made:!

(I) The anomaly strikes grid north-south, centred
at 2315E,.

{(1II) The anomaly wavelength becomes larger to the
south, implying that the causative body plunges
to the south.
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(III) A depth to the top of the conductor of 25m is
estimated on line 5200N, increasing to 50m on
line 5000N.

(IV) The symmetrical nature of the anomaly on line
5200N implies a near vertical dip. As the
anomaly trends to the south it becomes
agssymetric implying a possible eastern dip.

5.2.2 Dipole-Dipole Induced Polarisation Survey

A 50m time domain dipole-dipole Induced Polarisation
survey was conducted over UTEM anomaly G during April
1988. ©One seven electrode spread was read on line
5200N using a Huntec Mk 4 receiver in conjunction with
a Phoenix 3Kva transmitter. Reading were taken to the
n=4 level using a 2s on/2s off transmitted wave form.
The data are presented in the form of a pseudo section

in Figure 6.

The data show a "pants-leg” chargeability high centred
at 2325E. This anomaly is open at the surface
implying a shallow moderately chargeable zone which
outcrops and has a depth extent of less that 20m.

The resisitivity data show a very similar “pants leg"
low. The interpreted causative body lies in the same
position as that interpreted for the chargeability
anomaly.

Thus the Induced Polarisation data suggest an
outcropping zone of moderate chargeability and
relatively low resistivity. This zone has a depth
extent of less than 20m and is centred at
approximately 2325E. This corresponds to a
topographic low reflecting a zone of weathered basalt,
as revealed by subsequent diamond drilling (see
below). The basalt has been weathered to a clay-Mn
oxide mixture near the surface and this may well
explain the IP anomaly.
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5.2.3 Geology

The UTEM, Sircotem and IP anomalies are very closely
coincident and their position on the ground is marked
by a distinct gully. This feature is a zone of no
exposure, with resistant porphyry to the west and
glacial sediments overlying dacite lavas to the east
{Fig. 7). No mineralization is evident in these rocks
at the surface and only very rare pyrite was noted
along several traverses. The western porphyry is
massive and is both quartz and feldspar-phyric but it
is unclear whether this unit is intrusive or extrusive.

5.2.4 Diamond Drilling

Detailed modelling of the problematical Sirotem data
suggested a deeper target than the IP response and
also predicted that the conductive source broadened
and plugned towards the southwest. Given the paucity
of surface geological information it was decided to
test this zone with 2 inclined drillholes 200 m apart
along the strike of the conductor. Drillhcle SCS1 was
collared at 2270E to test the anomaly at 50 m depth on
line 5200N but was abandoned at 25 m due to
exceptionally poor ground conditions. The re-drill
(S5CS2) was collared at 2282E on the same line and
tested the anomalous zone to a depth of 148.5 m
{downhole). As can be seen from Figure 7, this hole
confirmed the moderate northwesterly dip recognised in
the reqgional mapping of Komyshan (1986). Sedimentary
facing is also in this direction.

The drillhole passed through an upper section of
weakly sericitized and weathered quartz-feldspar
porphyry and crystal-lithic tuff, approximately 30 m
thick. These rocks overlie a homogenecus amygdaloidal
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basalt some 50 m thick which is strongly fractured and
locally weathered to a manganese oxide-clay
assemblage. The basalt is succeeded downhole by
lithic breccias and tuffaceous shales which contain up
to 3% sphalerite, pyrite, pyrrhotite and galena as
disseminations, in veins and in fine laminations. The
best assay from this zone is 1.25 m € 0.11% Pb, 0.5%
Zn and 0.01 g/t Au at 83.75 to 85.0 m (Fig. 7). The
sediments are underlain by moderately altered dacitic
lava and lava breccia which in turn overlies a thin
dark grey siltstone unit with disseminated sphalerite
and pyrite. The lower part of this interval returned
1.5 m@ 0.32% Zn, 0.03 g/t Au but is underlain by
essentially unmineralized lava breccia in which the
hole was terminated. A summary drill log of SCS2 is
included in Appendix 5.

Drillhole SCS3 was drilled for 178.5 m to test the
southwesterly continuation of the conductive zone. A
final drill section is not yet available but a summary
log is included in Appendix 5 together with a
synthesis of the assay results. This hole encountered
a similar sequence but with thicker and more strongly
mineralized intervals. The best intercept is 1 m @
2.55% Zn, 0.03% Pb and 0.02 g/t Au at 126-127 m within
a 12.5 m zone of 0.68% Zn, 0.02% Pb, 0.02 g/t Au and
1.1 g/t Ag (122-134.5 m). The best silver result is
11.5 g/t over 1 m at 105.5-106.5 m and this is
accompanied by the highest Pb value of 0.1%. A
similar relatively Ag rich zone occurs between 136 and
140 m, averaging about 6 g/t. Barium values are
typically in the range 0.1 to 0.15% over the zinc-rich

intervals.

The initial impression from the drilling is that the
mineralized section thickens and plunges to the
southwest and it is in this direction that the surface
TEM anomalies are open.
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5.2.5 Downhole Sirotem Survey

A downhole transient electromagnetic survey, using
Sirotem II equipment, was conducted in May 1988. Both
DDH SCSZIand DDH SCS3 were surveyed from the same two
loops used for the surface sirotem survey (Figure 5)."‘1’1““‘0“-’c
Data within the drillholes were gathered at 5 m
intervals, over a total surveyed length of 140 m in
SCS2 and 175 m in SCS3. Sixteen early time channels
and sixteen standard time channels were recorded at
each measuring station. The data are presented in
Appendix 3 in the form of log-linear profiles.
Explanation of the delay times represented by each
channel is presented in table 2.

Interpretation of these data is still in progress. At
this early stage it is apparent that a downhole
anomaly is present in both holes which corresponds
approximately to the sulfide intersections. The
interpretation is complicated by the evident influence
of probe self response. Modelling is currently
underway in order to remove the probe self response
and allow the downhole anomaly corresponding to the
sulfides to be more accurately characterised.

Tullabardine Gorge Prospect

5.3.1 §Sirotem Surface Surveys

In order to follow up UTEM Zone J a fixed loop Sirotem
II transient electromagnetic survey was conducted
during March 1988. 1Initially two loops (East and
West) were planned, to read a total of 2 line
kilometres (Fig. 8).

Eighteen channels of early time data were recorded for
both X and Z components at 25 m intervals. Where
necessary 18 channels of standard time data were
recorded. The western loop was used to read lines
85000N (B5600E to B6000E) and 84800N (85600E to
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86000E). The eastern loop was used to read lines
85100N (85600E to 86000E), 85000N (85600E to 86000E)
and 84900N (B5600E to 86000E). During the program
encouraging geochemical results to the west of the
survey resulted in the coverage along line 84800N from
the western loop being extended such that the interwval.
85100 to 86000E was surveyed from the western loop.
For the same reason the central loop was positioned
and line 84800N was resurveyed from 85100E to 86000E.

Re-examination of the UTEM data highlighted a subtle
feature in close proximity to a weak Sirotem anomaly
and an interesting base metal geochemical anomaly.
Loops New West and New East were then positioned to
allow a detailed survey of the western region, using
the same survey parameters used in the first phase of
the program.

The data are presented in Appendix 2 in the form of
log-linear profiles. Explanations of the delay times
represented by each channel are presented in Table 2.

The Sirotem survey confirmed the presence of the UTEM
conductors classed as zone J. The survey also
confirmed the presence of the subtler UTEM anomaly to
the west,

The most interesting targets to arise from detailed
interpretation of the data were:

i) line 85000N at 85820E - the strongest UTEM
anomaly and a Sirotem anomaly are coincident.
Sirotem indicates a depth to the target of »
40 m, with some suggestion of an easterly dip.

ii) line 84800N at 85520E - a small UTEM anomaly and
a substantial reversed-sign Sirotem anomaly are
coincident. The Sirotem anomaly has a width of
150 m implying either a target depth of 75 m or
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a near surface distribution of polarisable
material 150 m wide. The time constant of the
decay is 1.7 msec which is highly significant
(c.f. Hellyer, 3 msec).

(iii) line 84800N at B85490E - a coincident UTEM and
Sirotem anomaly. The UTEM data indicate a deep
target at a depth > 90 m. The Sirotem anomaly
is of reversed sign and indicates a target depth
of > 50 m.

iv) line 84700N at 85250E - a subtle Sirotem anomaly
with a strike length of at least 500 m. The
anomaly is strongest on lines B84950N and 85000N
at 85260E and 85240E respectively. This anomaly
is interpreted to represent a lithological
contact.

5.3.2 Geology

The initial interpretation of the UTEM data suggested
that anomaly J was highly conductive and at very
shallow depth so it was hoped that geological
traversing might encounter some surface expression of
this feature, especially in view of the very rugged
topography. Extensive field checking showed that the
geology at Tullabardine is considerably more complex
that portrayed in published maps {(c.f. Corbett &
McNeill, 1986). Rather than being underlain by
intrusive quartz-feldspar porphyry, the anomalous zone
comprises a sequence of quartz and quartz-feldspar
phyric lavas, lava breccias, tuffs and tuffaceous
sediments.

The volcanics and sediments display variable
alteration which is only locally moderate to strong.
Pyrite rarely exceeds 5% and is accompanied by
sericite, albite, silica and more rarely chlorite.
Pyrrhotite is present in several samples and weak
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disseminated sphalerite and galena are present in both
altered lava and tuff. Extensive rock chip sampling
returned only weakly elevated base metal values
{(Appendix 4). No obvious source for the shallow TEM
anomalies was observed during the fieldwork.

5.3.3 Power Auger Geochemical Sampling

A power auger weathered bedrock sampling program was
carried out at 25 m intervals along several lines at
Tullabardine (Fig. 8). The aim was to test for a
geochemical response associated with the zone of
shallow conductors and also to define the distribution
of the weak Zn-Pb mineralization encountered in
outcrop and in float. This work was seriously
hampered by patchy distribution of glacials and large
erratic blocks on the steep slopes but overall the
"wacker" was effective in providing reasonable samples
of weathered bedrock. 1Initially the auger results
outlined a zone of 350 m at the western end of line
84800N within which Pb and Ag values were
conspicuously anomalous (Pb up to 1250 ppm).
Resampling and re-assaying of this zoned showed that
the anomaly was spurious and was the result of serious
laboratory contamination. The spurious anocmaly did
have the merit, however, of focusing attention more
closely on the UTEM data for this western zone and
this led to the recognition of a subtle conductor
which was subsequently confirmed with Sirctem.

With the exception of some spot highs, the auger
geochemical results were similar to the disappointing
rock chip results and did not indicate any systematic
anomalism related to the UTEM/Sirotem anomalies.

5.3.4 Diamond Drilling

A diamond drilling program was initially designed to
test the source of UTEM anomaly J which was modelled
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to be within 20 m of the surface. 1In view of the
shallow depth to target and the extreme difficulty of
working with a conventional rig in this area, it was
decided to employ a man-portable modified winkie rig
to drill several vertical diamond holes as a first
pass test of the UTEM anomaly. This equipment
required substantial helicopter support. A total of 9
DDH was drilled for some 220 m at the locations shown
in Figure 8. These holes were sited to test the UTEM
anomaly, (spurious) geochemical anomaly and the

~Sirotem anomalies that had been defined up to the time

the drilling equipment became unavailable.

There has been insufficient time to fully document all
of the drilling results but summary logs for diamond
drillholes TG1l-5 are included in Appendix 5 and drill
sections for TGl, 3 and 4 on line 84800N are
illustrated in Figure 9. The lighweight rig was
successful in penetrating up to 39.7 m (TGl) with good
core recovery. With the exception of weak
sphalerite-galena mineralization in TGI and within a
fault in TG9, the drilling results were generally
disappointing and failed to explain the UTEM or
Sirotem anomalies. Subsequent detailed modelling of
the TEM data indicated that the conductive sources are
probably at considerably greater depth than was
initially estimated so that a conventional large drill
rig will be required to adequately test the possible
depth range of these targets. The drilling results
have proved useful, however, insofar as they have
greatly improved our understanding of the geology and
it has been shown that moderate alteration, minor base
metal mineralization and previously unrecognised
faults are present in the vicinity of the significant,
untested TEM anomalies.

Downhole TEM surveys were not feasible at Tullabardine
owing to the narrow diameter of the drillcasing used
with the lightweight rigq.
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Mt. Block East — UTEM Anomalies D & E

5.4.1 Sirotem Surface Survey

A fixed loop Sirotem II transient electromagnetic:
survey was conducted over UTEM anomalies D and E
during March 1988. A total of 4.7 line kilometres of
data were collected from two 300 m x 600 m loops.
Readings were taken both inside and outside loops,
along lines 100 m apart using a station spacing of 25
m. Vertical and horizontal components were read at
all stations, with 18 early time channels being
recorded. Locations of loops and lines surveyed are
presented in Figure 10. Data are presented in the
form of log-linear profiles in Appendix 2, with the
delay times represented by each channel presented in
Table 2.

The Sirotem survey confirmed the presence of the UTEM
conductors D and E. A lower priority UTEM anomaly
further to the west was also visible in the Sirotem
data. Ancmalies D and E are very faint Sirotem
anomalies and probably represent lithological
contacts/minor faults which gave larger responses in
the UTEM data due to increased current channelling
generated by the larger UTEM ioops. The strongest
Sirotem anomaly coincides with the UTEM anomaly to the
west. The Sirotem data show a reversed-sign anomaly
when "illuminated” from the west but exhibit a
conventional anomaly when illuminated from the east.
Depth to top of the conductor is 30-60 m.

5.4.2 Geology

There is very little outcrop in the exact ancomaly
locations on any of the lines but the adjacent
outcrops to east and west of both anomalies D and E
are generally pink or green feldspar-porphyritic
dacitic lavas or welded ignimbrites. These are
typically strongly albitized and silicified with
slight chloritization. Thin veinlets of pyrite are
present but rare.
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Anomaly D is probably due to a large fault exposed in
the side of the track on line 3600N in the approximate
anomaly position. This is represented by a 1l0m wide
zone of strong schistosity, dislocation, quartz
veining and dolerite dikes. The fault is also marked
by a distinct gqully which parallels the anomaly trend.

Anomaly E lies in a locally level area between
outcrops of silicified dacite and could represent a
lithological contact or fault between two similar lava

units or within a sltightly variable unit.

The geological conclusions are substantially in
agreement with the geophysical interpretations and no
further work was considered for this area.

CONCLUSIONS AND RECOMMENDATIONS

It is concluded that large hydrothermal alteration and base
metal mineralizing systems have been identified at High
Point (along with gold) and Sock Creek South while a range
of features suggests that a similar system may be present
at depth in the Tullabardine area. Several characteristics
of the known mineralization point to considerable potential
for substantial massive base metal mineralization in each
of the prospect areas.

It is recommended that the High Point, Sock Creek South and
Tullabardine Gorge prospects be further investigated by
diamond drilling {(minimum of 2700 m) and downhole TEM
surveys with a view to directly testing for economic
mineralization.

ENVIRONMENTAL R BILITATION

Exploration activities relevant to rehabilitation included
construction of access tracks and drill pads using a D6

bulldozer and also the clearing of vegetation for a single
helipad. It is envisaged that each of these sites will be
subject to similar activity in the coming term so no final
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rehabilitation work has been completed to date. However,
the following points summarize some of the efforts that
have been made to minimise environmental disturbance and to
facilitate eventual rehabilitation.

All bulldozing operations were strictly kept to a minimum
and topsoil was rolled aside to allow for eventual
replacement by excavator. Adeguate drainage was
constructed on all bulldozed tracks and these were
maintained throughout the period of extensive track usage.
Drillpad construction was restricted to the minimum area
necessary for the operation of Lonyear 38 rigs and support
equipment. Drilling muds were recycled in all cases and
drill sump effluent was effectively filtered using hay
bales at the HPY site, All trdcks, drillsites and the
helipad were completely cleared of equipment and any litter
on termination of the field operation.
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TABLE 1

UTEM DATA PLOTTING SPECIFICATIONS

SYMBOL CHANNEL NUMBER

v Duhk AR DO

[
o

H R W A ;oY N e WO

NOMINAL TIME WINDOWS (for a base

.018
.036
.072
.144
.288
.576
1.152
2.304
4.608
9.216

START (ms)

frequency of 26.23Hz)

CENTRE {ms) END (ms)
.027 .036
.054 .072
.108 . 144
.216 .288
.432 .576
.864 1.152

1.73 2,304
3.46 4.608
6.91 9.216
13.82 18.43

All channels are plotted as

Channel - reference

base

For continuously normalised plots:

reference

base

X

100%

primary (for channel 1)
channel 1 (for all other channels)

primary field (total) at reading station

For point normalised plots:

reference

base

primary (for channell)
channel 1 (for all other channels)

primary field (total) at reference station
marked with symbol *=*x);



TABLE 2
SIROTEM MK II
NOMINAL DATA WINDOWS

)
EARLY TIME STANDARD TIME Ei;
CHANNEL START (MS) MIDDLE (MS) END (MS) CHANNEL START (MS) MIDDLE (MS) END (MS) T
1 0.025 0.049 0.074 1 0.315 0.487 0.659
2 0.074 0..098 0.123 2 0.707 0.879 1.051
3 0.123 0.147 0.172 3 1.099 ' 1.271 1.443
4 0.172 0.196 0.221 4 1.491 1.663 1.835
5 0.221 0.245 0.270 5 1.883 2.055 2.227
6 0.270 0.319 0.368 6 2.275 2,643 3.011
7 0.368 0.417 0.466 7 3.059 3.427 3.795
8 0.466 0.515 0.564 8 3.843 4.211 4.579
9 0.564 0.613 0.662 - 0 4.627 4,995 . 5.363
10 0.662 0.711 0.760 10 5.411 5.779 6.147
11 0.760 0.858 0.956 — 11 6.195 6.955 7.715
12 0.956 1.054 1.152 12 7.763 8.523 9.283
13 1.152 1.250 1.348 13 9.331 10.091 10.851
14 1.348 1.446 1.544 14 10.899 11.659 12,419
15 1.544 1.642 1.740 15 12,467 13.227 13.987
16 1.740 1.936 2.132 16 14,035 15.579 17.123
17 2.132 2.328 2.524 17 17.171 18,715 20.259
18 2.524 2.720 2.916 18 20.307 21.851 23.395
19 2.916 3.112 3.308 19 23,443 24.987 26.531
20 3.308 3.504 3.700 20 26.579 28,123 29.667
21 3.700 4.092 4,484 21 29,715 32.827 35,939
22 4.484 4.876 5.268 22 35.987 39.099 42.211
23 5.268 5,660 6.052 23 42.259 45,371 48.483
24 6.052 6.444 6.836 24 48.531 51,643 54,755
25 6.836 7.228 7.620 25 54,803 57.915 61,027
-7
26 7.620 8.404 9,188 26 61.075 67.323 73.571 fp)
27 9.188 9.972 10.756 27 73.619 79.867 86.115 -J
28 10.756 11.540 12.324 28 86.163 92,411 98.659 =
29 12,324 13.108 13.892 29 98.707 104,955 111.203 &3
30 13.892 14.676 15.460 30 111.251 117.499 123.747 -3
31 15.460 17.028 18.596 31 123.795 136,315 148.835
32 18.596 20,164 21,732 32 148.883 161.403 173.923
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