Tramsporencies . held 630001

*

EXPLORATION LICENCE 5/63
COMSTAFF J.V., N.W. TASMANIA
FINAL REFORT, MAY 1989

A.R. WILDE & T.L. KERR

Resuomit 10 | Catas

- e -

r———

Doc. Id 1268r

- 1

- .-



Ul

630002
CONTENTS
1. INTRODUCTION
2. SUMMARY OF EXPLORATION PRIOR TO JUNE 1988
3. EXPLORATION DURING JUNE 1988 TO MAY 1989
3.1 Summary
High Point Prospect
3.2.1 T.E.M. Soundings
3.2.2 Diamond Drilling
3.2.3 DHEM
3.2.4 Geology and Mineralization
3.3 Sock Creek South Prospect
3.3.1 UTEM Survey '
3.3.2 Diamond Drilling
3.3.3 DHEM
3.3.4 Geology and Mineralization
3.4 Tullabardine Gorge Prospect
3.4.1 UTEM Survey
3.4.2 Geology and Mineralization
4. REHABILITATION
5. CONCLUSIONS AND RECOMMENDATIONS .
REFERENCES
APPENDICES
1. Petrographic Reports
2. Drill Logs
3. Assay Data
v 4. T.E.M. Sounding Data
*5. DHEM Data - High Point and Sock Ck South
Th,. UTEM Data - Sock Creek South
+7. UTEM Data - Tullabardine Gorge



G2

LIST OF FIGURES

/1.
s2.
/3.
/4.
/5.
V6.
s

w 8.

Location of EL 5/63
Exploration Grids and Prospects

High
High
High
High
High
High
High
High
Sock
Sock
Sock

Point
Point
Point
Point
Point
Point
Point
Point
Creek
Creek

Creek

TEM Loop Locations
TEM Inversion Results
DHEM Loop Locations
Filament Model
Geology

Section 8000N (HP2)
Section 8000N (HP3, 4)
Section 3800E

South UTEM Survey & Geology
South Section 5000N
South Section 3800N

Tullabardine Gorge UTEM Surveys
Tullabardine Gorge Section 84,800N

Tullabardine Gorge Section 85,000N (
Tatiabdgos Gar‘i;e’» UTER Hupnisies s «D"”g“ﬁ

OF TABLES

LIST

oW N R

Details of Diamond Drillholes
SIROTEM Channel Specifications
EM37 Channel Specifications

UTEM Channel Specifications and Plotting Symbols

630003



Nl R IS En B D B S By B By En B B B B b
o

)
(Y =]

630004

INTRODUCTION

This report describes the results of exploration in the
period 30th June, 19B8 to 31st May, 1989 carried out by
BHP Minerals Ltd on behalf of the Comstaff Joint Venture
in exploration licence 5/63 {fig. 1) relinquished on 30th
June, 1989. The report also presents a brief summary of

previous exploration and results.

Exploration Licence 5/63 was originally granted to
Mt Costigan Mines Ltd in 1963 and transferred to Comstaff
PL in 1964. A joint venture between Comstaff PL and

- Preussag Australia PL was formed in 1977. BHP Minerals

Ltd fgrmed into this joint venture in late 1985 and has
carried out all exploration on the tenement since that
time, The tenement initially covered 4947 kmz, but, as
a result of successive compulsory relinquishments, the
tenement covered only 32 km2 at the beginning of this

reporting period.

The exploration strategy adopted to search for
Hellyer-type VMS deposits within this exploration licence
emphasises the role of deep-sounding ground TEM methods,
primarily the University of Toronto EM (UTEM) technique.
As much of the area as is practicably possible has been
covered by UTEM and any anomalies geologically mapped and
detailed by additional EM, and in some instances with
501l geochemistry. Any significant conductors have been
drilled and logged using a downhole EM system such as
SIROTEM or EM37.

SUMMARY OF EXPLORATION PRIOR TO JUNE 1988

Exploration of the current tenement area began in the
early seventies with an airborne EM/magnetic (INPUT) and
stream sediment survey. A stream sediment anomaly in
Sock Creek (440 ppm Pb, 320 ppm Zn) lead to the
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establishment of the Sock Creek (DAA)Y grid {(fig. 2).

B horizon soil samples were collected at 15 m intervals
and analysed by AAS for Cu, Pb and Zn, delineating an
anomalous zone trending NNE-SSW. Costeans through this
zone revealed mincr sphalerite and galena in slates.

Chip samples from these costeans yielded a makimum of 2%
Zn and 0.4% Pb. A second, metric, grid was then surveyed
to position 14 diamond drillholes (fig. 2).
Mineralization was found to be vein-controlled and
discontinuous, although locally quite high in grade (SK2
4 m@ 8.7% 2n, 0.9% Pb, 0.3% Cu and 5 g/t Ag). The
geology of the prospect has been exhaustively discussed
elsewhere (Hopwood, 1977; Hall, 197%a and BHP 1987) and
will not be repeated here. Apart from verification of Au
assays and relogging of drillcore no additional work has
been carried out on the prospect since 1979.

A single anomaly in the current EL area was identified
during the Input survey, and a small grid (DAB grid,
fig. 2) was cut over it. The grid was soil sampled and
surveyed using Crone EM and ground magnetics. Three
costeans, sub-parallel to the grid-lines were dua and
rock-chip sampled for Cu, Pb and Zn. Although the
exposed rocks {mainly slate) were weakly anomalous in
base-metals (up to 220 ppm Pb, 150 ppm Zn and 80 ppm Cu)
no additional work was carried out.

The DAC grid (fig. 2) was evidently established to cover
prospective stratigraphy without encouragement from
drainage geochemistry or airborne EM, Both A and C
horizon soil samples were collected, the latter using an
auger (Hall, 1579%b). Samples were dried and sieved to
-80 mesh, prior to AAS analysis for Cu, Pb, Zn, Ag, Mn,
Fe and Ba. Three lines were surveyed using ground
magnetics. . No significant geochemical anomalism was
identified and mapping suggested the absence of a major
hydrothermal alteration system (Hall, 1975b).
Accordingly no further work was carried out.
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During early 1986, BHP conducted a regional cyanide gold
drainage survey, incorporating the current tenement area,
with negative results. BAdditional stream sediment
samples were collected along Thunderbox Creek, the site
of a 1982 Pb and Ba anomaly in -80 mesh (but not -20 and
+B0) fractions of stream sediment. This anomaiy could
not be reproduced (BHP, 1987).

Most of the EL was surveyed using UTEM in 1987 (fig. 2;
BHP, 1988). &8ix anomalies were detected, although one
was the result of powerlines and two (anomalies D & E)
were interpreted as being due to a fault and a
lithological contact, warranting no further work.

UTEM ancomaly H {High Point prospect) was confirmed by
follow-up UTEM and after geological mapping and rock chip
sampling, two inclined diamond drillholes were sunk, in
order to test the most conductive of several individual
anomalies within anomaly H. Drillhole HPl (table 1)
intersected wvolcanic rocks correlative of the Hellyer-Que
River sequence and which assayed at 250 m at >0.2% Zn.
Both holes were logged using SIROTEM which obtained
responses interpreted to be due to a flat-lying sheet of
conductive Que River Shale, north of the drill collars.

UTEM anomaly G (Sock Creek South) was confirmed by
SIROTEM. An IP survey over the anomaly obtained a
response interpreted to be due to an outcropping zone of
moderate chargeability, namely a weathered basalt below a
thin glacial cover. §8CS81-3 tested the EM anomaly (table
1) and S8CS2 and 3 were logged using SIROTEM, the results
of which are reported below.

UTEM anomaly J (Tullabardine Gorge) was confirmed by
SIROTEM and.weathered bedrock sampled using a power
auger. An anomalous zone, containing up to 1250 ppm Pb
was later found to be due to laboratory (Analabs)
contamination. Apart from this spurious anomaly there
was no surface geochemical indication of mineralization.
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Nevertheless nine shallow drillholes were completed,
using a helicopter portable rig supplied by contractor
N. Poltock, for a total of 220 m. No significant

mineralization was detected.

EXPLORATION DURING JUNE 1988 TO MAY 19805

3.1 Summary

Activity of the current reporting period consisted of
additional EM surveys and diamond drilling at the three
prospects identified as a result of the 1987 UTEM
survey. At the High Point prospect a program of TEM
soundings was undertaken in the area north of drillholes
HP1 and 2, and a further two diamond drillholes (HP3 & 4)
were completed. HP3 was downhole logged using the EM37
system. At the Sock Creek South prospect an additional
UTEM survey was carried out along strike of the known
conductor and a single diamond drillhole (SCS4) completed
and downhole logged using EM37. At the Tullabardine
Gorge prospect further UTEM surveying was carried out in
an attempt to resolve some of the ambiguities of the
previous surveys. A planned drillhole was not carried
out.

3.2 High Point Prospect
3.2.1 TEM Soundings

A transient electromagnetic sounding survey, using EM37
equipment, was conducted over the High Point prospect in
February 1989. The survey was intended to provide
information regarding depth and thickness of the Que
River Shale and Que-Hellyer Volcanics in the vicinity of
the High Point prospect. A total of ten 200 x 200m loops
and three 400m x 400m loops were surveyed using the
in-locp/out-of-loop technigue (fig. 3).

The 200m x 200m loops were preferred as the best
compromise between depth penetration and resolution of
individual layers. In regions where it was believed that
the 200m x 200m loops would not provide sufficient
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penetration to resolve the base of the Que River Shale,
400m x 400m loops were surveyed in conjunction with the
200m x 200m locops. This also enabled a comparison of
inversion models from the small and large loops. Twenty
channels cof Z component data were collected at each
measurement station. The raw data are presented as

Kaufman apparent resistivity curves in Appendix 4.

Initial inspection of the raw data plots reveals one
obvious feature - in almost all cases the tails of the
resistivity curves rise more steeply than the theoretical
maximum of 45°. It is not unusual fo see this effect
with in-loop readings due to the "loop effect" (Asten &
Price, 1985), but corrections using out-of-loop readings
can usually rectify this problem. In this case the
feature was present in both in-loop and out-of-loop

data. The possibility that the unusually steep late time
resistivity curve was due to instrumental effects was
ruled ocut when a repeat sounding some weeks later (using

Sirotem equipment) produced the same effect.

Interpretation of the data inveolved inversion of the
loop—-corrected data using CSIRO's GRENDL software. The
data points lying in the theoretically impossible section
of the curve were weighted to zero before the inversion
took place. Experiments involving weighting varying
proportions of the curve to zero revealed that the depth
to the top of the shale, and the conductivity contrast
between the shale and overlying lithologies were
consistently resolved regardless of the late-time steep
tail. However no reliable information could be cbtained
with regard to the depth to the base of the Que River
Shale. Inversion model results are presented in the form
of Kaufman apparent resistivity plots and pseudo sections
in Appendix 4. A summary of the inversion results is

presented in figure 4.

Data from loops over HPl and HP2 highlighted the change
in electrical behaviour between these drill-holes
previously identified by surface and downhole EM.
Correspondence between the modelled electrical layers and
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lithological units in these holes was poorer because the
assumption of horizontal continuity used in the inversion
process is not valid (next section). The horizontal
continuity assumption is valid for the vicinity of HP3
and correspondence between models for loops over HP3 and
geological data was excellent.

The ﬁajor conclusion to be drawn from the data is that
the Que River Shale is shallowing toward the north-east
corner of the High Point prospect (fig. 4). It is also
clear that the thecry of TEM sounding inversion requires
further development to account for the extremely steep
late time increase in the Xaufman apparent resistivities,

3.2.2 Diamond Drilling

Details of HP3 and 4 are given in table 1. HP3 was
drilled to test the depth below surface to the
prospective volcanic rocks encountered in HPl and 2. It

- also served to calibrate the TEM sounding data. HP4 was

drilled along the same section as HPl and was aimed at
testing prospective stratigraphy beneath HP1l using DHEM
{next section). HP3 was completed in four weeks and
reached a total depth of 577 m. HP4 encountered very
difficult drilling conditions in penetrating the Mt
Charter fault system and took considerably more time than
anticipated (12 weeks). The PVC piping became stuck at
350 m and lack of time precluded drilling it out. This,
together with the presence of over 170 m of HQ drillpipe
and casing meant that the hole was not logged with EM.

3.2.3 Downhole EM

Three downheole transient electromagnetic survey programs
have been conducted within the High Point prospect.

These surveys were designed to locate off-hole conductors
which could be massive developments of base metal
mineralisation intersected in HP1l and HP2. The first
program consisted of surveying HP1 from loops HP1l4, HPI15
and HPlé (fig. 5). This survey was reported in the
1987/1988 annual report and will be reviewed only
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briefly. The downhole data from this survey indicated
the presence of a large off-hole conductor at a depth of
300 m, with a conductivityxthickness of 15 Siemens. This
preliminary survey constrained the conductor to lie NE or
SW of HP1.

The second program involved surveying HP1 from loops HP17
and HP18. HP2 was surveyed from loops HP14 to 18
inclusive. The program was conducted using Sirotem II
equipment and readings were taken every 10 metres down
the holes. Sixteen channels of early time and standard
time data were recorded at each meaéuring point. The
data is presented in the form of bi-log plots in Appendix
5. Channel specifications are presented in table 2.
Analysis of this data from HP1l set suggested that an
off-hole conductor lay to the NE of HPl. Inspection of
the data from HP2 suggested that HP2 had intersected the
margin bf this conductor. HP2 data from loops 14 and 18
suggested that the drillhole was within the conductor.
The sign change evident in data from loops 15, 16 and 17
indicated that at early time the drillhole was inside the
current filament flowing within the conductor. As time
increased the currents migrated into the centre of the
conductor, past the drillhole. Hence while the drillhole
was within the conductor, it was close to the margin.

The interval within the drillhble interpreted to lie
within the conductor, corresponded to a massive graphitic
black shale interval. Conductivity measurements on core
indicated that the shale was sufficiently conductive to
account for the 15 Siemens conductivity thickness
previously modelled.

The third program was designed to survey HP3 and HP4 from
loops HP14 to 18 inclusive, It was recognised that data
in the top 100 m of HP3 would be affected by proximity to
the loop edge but it was felt that it was most valuable
to have all holes logged from the same loops to allow
direct comparison of results from different drillholes.
Unfortunately it was not possible to log HP4., HP3 was
logged using the EM37 system and readings were taken
every 10 m. Twenty channels were recorded at each
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measuring point using the High Frequency mode. The data
are presented in the form of bi-log plots in Appendix 5.

Channel specifications are presented in Table 3.

Initial inspection of the profiles reveals a great
difference between early time and late time responses.

At late time, data from loops 15 to 18 indicated that HP3
was indeed within the large conductor interpreted
previously using data from HP1l and HP2. The late time
anomaly seen from loops 15 to 18 was modelled using
filament inversion software. The resulting model

(Fig. 6) indicated a large sub horizontal filament with a
diameter of the order of 700 m, at a depth of 400 m would
provide a close fit to Channel 16 field data. This
agreed well with the models derived from DHEM data for
HP1 and HP2. The modelled filament corresponded once
again ho the thick, graphitic, black shale intersected in
HP2 and HP3.

A comprehensive interpretation of data from loop 14 and
early time data from loops 15 to 18 was unable to be
completed in time for this report. Preliminary
interpretation suggested that the anomaly from loop 14
may be due to a current filament in a vertical plane
flowing on the western margin of the shale "block",
possibly within the Mt Charter fault or a splay fault.
Data from loops 15 to 17 suggested that at early time the
induced currents were flowing on the top of the shale
block, and were slow to penetrate into the conductive
shale mass. Early time data from loop 18 are more
complex but were interpreted once again to be a function
of currents flowing on faces of the shale mass.

In summary, a preliminary interpretation of data from HP3
and a more comprehensive interpretation of data from HP1
and HP2 attributed all downhole anomalies to the massive
occurrence of Que River shale intersected by HP2 and

HO3. Early time anomalies identified in HP3 data were
tentatively attributed to the shale. -
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3.2.4 CGeology & Mineralization

Figure 7 shows the mapped geology in the vicinity of the
High Point prospect. The area is bisected by the NNW-SSE
trending Mt Charter fault which separates rocks of the
Animal Creek Greywacke to the south-west from rocks of
the Southwell Sub-Group to the north-east (BHP, 1988).

HP3 (fig. 9) was collared approximately 200 m NW of HP2
(fig. B) and was designed to establish the depth to the
prospective Que-Hellyer Volcanics, which HP2 indicated
could be present at a depth of ca. 450 m. The hole
penetrated 268 m of interlayered breccia, slate and
sandstone correlated with the Southwell Sub-Group
{Appendix 2). The remaining 509 m comprised monotonous
Que River Shale. This thickness of shale is somewhat
greater than elsewhere in the region, and partly explains
the anomalous conductivity of this unit in the High Point
area. This data, together with the TEM soundings,
suggests that the prospective Que-Hellyer Volcanics are
at a depth in excess of 600 m over much of the EL north
of the collar of HP3, substantially reducing the
prospectivity of this area, although there is evidence of
a shallowing to the north (Section 3.2.1).

HP4 intersected 118 m of interlayered breccia, 'sandstone
and slate identical to that seen in HP2Z and HP3, (fig. 9)
which suggests stratigraphic continuity between the upper
sections of these holes, although the data does not
preclude a fault of minor displacement (<100 m). A major
fault zone terminates this sequence at 118 m and is
defined by intense veining, brecciation and lost core.
This structure 1is evidently part of the Mt Charter system
and cuts off the Que-Hellyer sequence to the north of the
drill-collar. Beneath the fault is the mineralized
Que-Hellyer volcanic sequence which is an alternating
sequence of basalt lava, epiclastic and hyaloclastic
breccia with minor siltstone and sandstone (Fig. 10).
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As in HP1l, the Que-Hellyer sequence in HP4 is
mineralized, and sphalerite is visible in the drillcore
over an interval of 125 m. Mineralization is largely of
vein-style, occurring with varying proportions of calcite
and quartz in sub-vertical veinlets. The sequence is
strongly carbonated although textures are cleérly
preserved. Over 50 m of intense fuchsitescalcite
alteration was observed in the upper parts of the
sequence. Mineralization in HP3 is restricted to a
small, possibly stratabound body within the uppermost
breccia unit, correlated to a gsimilar interval in HP2.
Much of the sphalerite in these rocks 1is again
vein-related, and alteration is very weak. The
possibility of significant VMS mineralization south of
the mapped Mt Charter fault (fig. 7) is precluded by the
fact that the prospective sequence has been eroded away.
It is noted, however, that greywackes and slates of the
AnimalICreek Greywacke intersected in HPl do contain weak

mineralization.

In summary, a wedge of mineralized mafic volcanics
correlated with the Que-Hellyer volcanics has been
upthrown along the complex Mt Charter fault system

{(fig. 10). There is evidence of substantial hydrothermal
activity in this wedge manifested as fuchsite carbonate
alteration and low grade Z2n mineralization. The
geometric constraints imposed by the Mt Charter fault and
the licence boundary mean that the volume of the
pfospective sequence at depths of less than 600 m is
shall, and this volume is considered to have been
adequately tested by HP1l and HP4, and to a lesser extent
by HP2. DHEM surveys have yielded responses appropriate
to the large thickness 0f Que River Shale to the north of
the prospect area and do not suggest the presence of a
massive sulphide body.
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3.3 BSock Creek South Prosgpect

3.3.1 UTEM Survey

A UTEM III fixed loop TEM survey was conducted over the
westward extension of EL 5/63 in the vicinity'bf Sock
Creek, a region not covered by the 1987 survey

(fig. 11). This reconnaissance survey was conducted by
Lamontagne Geophysics on BHP's behalf. A total of 6.8
line kilometres was surveyed from one 1400 m x 1000 m
loop (Fig 11). Readings were taken at 50 m intervals
along lines 200 m apart. At each station the vertical
component was read using a transmitting frequency of
33.409Hz to read 10 channels of data. The channel
specifications for this frequency are presented in Table
4, All data collected was out-of-loop data. Data is
presented in Appendix 6 in the form of continuously
normalised and point normalised profiles, with channels
5-10 on the top axis, channels 2-5 on the centre axis and
channel 1 on the lower axis. An explanation of the
plotting symbols used is presented in Table 4.

The 1989 survey extended anomaly G south to line 3600N
and beyond. A plan view of the anomaly is presented in
Figure 11. The interpreted depth to the top of the
conductor decreases to 30 m on 4600N before steadily
increasing again to 110 m on 3800N. The most notable
feature however is the increase in amplitude from 4400N
south to 3600N despite the fact that the depth to the
conductor is apparently increasing. The amplitude of the
anomaly at 3800N is more than 1.5 times the amplitude of
the anomaly at line 4400 even though the conductor is
interpreted to be 3 times deeper. The amplitude of the
anomaly at 3800 is more than twice the amplitude of the
anomaly at 5000N which was tested by SCS3. The anomaly
amplitude increases further on line 3600N, as does the
depth of the conductor, but because the anomaly has not

"been fully delineated on this line very little

quantitative interpretation can be performed.
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3.3.2 Diamond Drilling

Drillhole (SCS4) (Table 1) was not positioned as
originally planned on line 3800N, but at 3837N to avoid
boggy button grass flats. As the hole was collared in
thick glacial sediments a casing advancer was used for
the first 88 m of the hole, and this had little
difficulty in penetrating the poorly consolidated

sediments.

The marked increase in the amplitude of the anomaly
towards the EL boundary, together with the interpreted
depth of the conductor {(clearly not a superficial effect)
prompted the drilling of SCS4. The preferred location
for this drillhole was on line 3800, because on this line
the anomaly had the greatest amplitude whilst still being
completely defined - allowing location and ‘depth
estimations. On all lines the synmetric nature of the

anomaly suggested a steep to vertical dip.

3.3.3 Downhole EM

A down-hole transient electromagnetic survey was
conducted within DDH SCS4 using EM37 equipment. This
survey consisted of surveying SCS4 from loops ACl and AC2
(fig. 11). Readings were taken every 5 m, with 20
channels being recorded using the High Frequency mode.
Data are presented in the form of profiles in

Appendix 5. It should be noted that due to an equipment
problem a D.C. offset is present in the profiles.

Channel specifications are presented in Table 3.

Inspection of the downhole profiles reveals that both
data sets show a broad negative anomaly, which becomes
positive near the surface. No plausible situation has
been found which would give rise to both loops giving
negative downhole anomalies. Thus it is assumed that the
polarity used when measuring from one of the loops was
incorrect. 1Inspection of geological data reveals that
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the drillhole intersected a fault zone which coincided
with the TEM target interpreted from surface data.
Initial attempts to explain the DHEM anomaly revolved
around assuming the polarity of loop ACl was reversed and
that the anomaly was due to current channelling within
the fault zone above the drillhole, near the
palaeosurface beneath the glacials. Whilst this could
offer an explanation for the sign of the anomaly it could
not account for the dramatic difference in amplitude of
the responses from loops ACl and AC2. Nor ceould it
account for the late time positive anomaly near the
surface. Thus while the surface anbmaly was almost
certainly due to current channelling within the fault
zone; the downhole data seemed to infer a second
conductor. Further modelling suggested that, if one
assumes the polarity of loop AC2 to be reveﬁ?d, a
horizontal plate-like conductor lying below the eastern
side of loop AC1l could adequately explain the differences
in amplitude between the two data sets and permit a
positive response at late times near the surface. The
modelled plate had a strike length of 300 m, a width of
150 m and occured at a depth of approximately 100 m, with
its eastern margin lying below the eastern edge of loop
ACl. The plate was assumed to have a conductivity -
thickness of 2.55. This poorly conducting plate was
interpreted to represent current flowing within the base
cf a thicker patch of glacials.

Hence the surface anomaly appears due to the intersected
fault zone, while the downhole data seems to reflect
thickening glacial sediments.

3.3.4 Geology and Mineralization

Figure 12 shows section 5000N which had not been
completed prior to the submission of the previous annual
report. A strip log of drillhole SCS4 is presented as
figure 13.
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The sequence encountered in SCS4 is very similar to that
seen in SC53, although the former did not intersect the
rhyolitic Sock Creek Porphyry. §SCS4 was collared in
glacial sediments and penetrated a true thickness of 74 m
of poorly consclidated red to orange clays, locally with
weakly cemented silty and sandy layers. The uppermost
Cambrian unit is a weakly altered (carbonated) pillowed
basalt lava with a fault at its base. The fault
separates basalt from a sedimentary sequency of variable
grainsize ranging from graphitic mudstones to breccias
containing abundant dacitic lithic fragments. This
seguence contains calcitensphalerité—quartz veinlets over
a vertical range of 72 m, but sphalerite rarely exceeds
1% by volume of the rock. Higher Zn grades tend to be
associated with fine-grained (argillaceous) lithologies
but this i1s not always the case. At the base of the hole
is a dacitic unit comprising alternating hyaloclastic
breccia lava, pumiceous breccia and epiclastic breccia.
It ‘appears that the most likely exzplanation of the UTEM
anomaly is the fault in the basalt, (which probably
correlates to a fault in a similar position in SCS3),
particularly where this fault subcrops beneath glacial

sediments.

Petrographic examination of mineralised samples from S5CS3
(Appendix 1) reveals that sphalerite is largely
restricted to veinlets and selvages even on a
thin-section scale, although some replaces feldspar
phenocrysts in lava fragments and feldspathic silty to
sandy layers. Minor K-feldspar and/or mica replacement
of plagioclase is seen, but chlorite 1is rare and overall
alteration intensity is low.

3.4 Tullebardine Gorge Prospect

3.4.1 UTEM Surve

Several Sirotem electrical surveys over the Tullabardine
Gorge prospect were conducted to follow up a UTEM anomaly

initially identified from loop PMO1l (fig. 14). These
surveys were reported in the 1987,/1988 report and thus
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will be briefly be reviewed here. The follow up Surveys
resolved four conductors, A to D (fig. 14}, with A
corresponding to the original UTEM anomaly. Ng response
was obtained from any of the conductors which was
comparable in amplitude to the UTEM conductor. Most of
the Sirotem conductors were associated with geological
contacts and faults. No encouraging geochemistry was
obtained from the extensive sampling conducted over this
prospect. Hence the original UTEM feature remained
unexplained. Thus it was decided to position UTEM loops
to the west of the anomalies in an attempt to reconcile
UTEM, Sirotem and geological data. This survey was
conducted in March 1989. A total of 3.5% km were
surveyed from loops centre and east (fig. 14). Data are
presented in the form of continuously normalised and
point normalised profiles in Appendix 7. Channel
specifications and plotting symbols are presented in
Table 4. While the initial anomaly can be identified it
is a small amplitude, short wavelength feature, lending
strength to the idea that the initial anomaly was due to
surficial current channelling within a poorly conducting
feature such as a trough of glacials or a fault. The
larger amplitude of the anomaly when read from loop PMO1
is attributed to the fact that the larger loop would
generate a larger current channelling system, Also the

further one gets from the loop edge the greater current
channelling effects dominate, lending support to a larger

i

anomaly amplitude from PM0l. Thus no further work is

recommended on this prospect.

3.4.2 Geology and Mineralization

Drillholes TG6-9 (Table 1) were logged after completion
of the annual report for 1988 and accordingly logs are
included in Appendix 2 of this report. Sections
displaying the results of the drilling are presented as
figures 15 and 16. Bedrock, below a thin {up to 8 m)
cover of poorly consolidated overburden (possibly of
glacial origin) is dominated by a porphyritic rhyodacitic
lava unit. Interbedded with this rock in TG7 is
approximately 12 m of pyritic tuf€f.
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The rhyodacite lava unit is typically pale green and hard
with phenocrysts of embayed quartz tc 4 mm, green
feldspar laths (altered to chlorite and white-mica) and
minor chloritized hornblende. Pervasive silicification
and albitization is apparent throughout, and there is
rare disseminated hematite and pyrite. PhylloSilicate
alteration appears to be mainly restricted to
pseudomorphing of phenocryst phases. The tuffaceocus unit
observed in TG7 contains ancomalous Zn {maximum 390 ppm)
although pyrite was the only sulphide observed.

REHABILITATION_ WORK

Several new tracks and drillpads were bulldozed in order
to provide access to the drillsites at High Point and
Sock Creek South. In addition a track off the main Sock
Creek access track was opened up to establish a water
supply for the drilling of HP1l and HP2. An old logging
track was opened up to allow access to the drillsite of
SCS4. All these will be restored as closely as possible
to their original condition prior to the end of July. It
is proposed to use a tracked excavator to re-position
top-soil previously stockpiled at the side of the access
tracks. Original drainages will be restored as closely
as possible to their pristine condition. It is not
planned to seed the restored tracks as experience has
shown that the so0il already contains enough seed material

to allow substantial revegetation within a few years.

CONCLUSIONS

Exploration within what was formerly part 3 of EL 5/63
has identified four Pb-Zn prospects at Sock Creek, Sock
Creek South, Tullabardine Gorge and High Point.

The Sock Creek prospect was discovered in 1975 as the
result of followup of stream sediment anomaly. Despite
some moderately high-grade intersections (for example 4 m
at 9% combined Zn and Pb) the mineralization is not of
the target-type, massive Hellyer-style VMS. Rather,
mineralization is structurally controlled in a breccia
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zone at the junction of rhyolite porphyry (Sock Creek
porphyry) and slate. Irrespective of its ultimate
origin, the Sock Creek Mineralization is unlikely to
achieve either the required tonnages or grades, and gold
grades are far too low to consider this as a gold
prospect. |

BHP's exploration strategy has identified three
prospects, of which the most significant is the High
Point prospect. Mineralization at High Point is hosted
by rocks correlative of the prospective Que-Hellyer
Volcanics and which exhibit extensive fuchsite-carbonate
alteration. Although it was a UTEM anomaly that focussed
attention onto this area initially, subsequent work
suggested that the anomaly was due to the presence of
unusually conductive and flat-lying Que-~River Shale in
addition to the graphitic Mt Charter fault system.
Nonetheless, all of the four drillholes into this
prospect have intersected low-grade Zn mineralization,
with the most extensive and relatively high grade within
the Que-Hellyer sequence (HPL - 250 m @ >0.2% Zn; HP4 -
21 m @ >0.2% Zn).

Mineralization consists predominantly of veinlets of
quartz, calcite and sphalerite with minor pyrite,
chalcopyrite and galena, within all four units present
(Animal Creek Greywacke, Que-Hellyer Volcanics, Que River
Shale, Southwell Subgroup). Geometry is poorly defined,
although there appears to be stratabound sphalerite in
breccias of the Southwell Subgroup in HP3I and HP2. In
general, veins lack distinct alteration selvages and
alteration intensity in the sedimentary units is low.
The Que-Hellyer sequence is pervasively chloritized and
carbonated, and locally intensely altered to a

fuchsite-calcite assemblage.

The possibility of major VMS-style mineralization within
600 m of the surface in much of the High Point area
appears to have been ruled out by a combination of EM
soundings, drilling and downhole EM,
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Four diamond drillholes at the Sock Creek South prospect
were aimed at testing high amplitude regions within a
linear UTEM anomaly with upwards of 1 km strike length.
Little was known of the geology prior to drilling. A
dacitic sequence outcrops to the south, possibly an
equivalent of the Que-Hellyer sequence (Corbett et al.,
1988). Drilling has revealed four main units: intrusive
porphyritic rhyolite (Sock Creek Porphyry), pillow basalt
lava, base-metal enriched sedimentary sequence with
breccias of dacitic lava fragments and a dacitic unit
ranging from lava to epiclastic breccia (which

outcrops). The sedimentary unit contains
sphalerite-quartz-calcite veinlets similar to those seen
at High Point, and 23 m of >.01% Z2n (1 m at 1.02% Zn) was
intersected in 8CS3. 1In SCS4 mineralization is visible
over 72 m. Remarkable similarity in the rock sequences
between SCS3 and SCS4, collared approximately 1.2 km
apart, suggests the possibility of a very large, albeit
low grade, zinc deposit. It is considered unlikely
however that there is a massive sulphide body in this
area, and the UTEM anomaly is interpreted as due to a
fault (seen in SCS3 and SCS4) consistent with its
persistence and linear nature. Lack of a VMS-style body
is supported by the absence of extensive hydrothermal
alteration, and negative DHEM results. Responses in the
DHEM data for SCS2 and 3, while superficially indicative
of a downhole conductor are in fact attributable to probe
self-response, accentuated by the highly resistive nature

of the local rocks.

No significant mineralization has been located at the
Tullabardine Gorge prospect, the site of a conductive
shallow-depth UTEM anomaly. Nine drillholes found
silicified and albitized rhyodacite lava with minor
hematite and sparse pyrite, but no elevated base metal
values. A tuff horizon within the lava is weakly
anomalous in zinc (300 pmm). The anomaly is attributed
to current channelling at the base of conductive glacial

overburden.
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Despite several substantial intersections of low grade
zinc mineralization within EL 5/63, it is considered that
exploration carried out by BHP Minerals has effectively
tested virtually the whole licence area to a depth of 200
m and locally 600 m for massive sulphide mineralization
of Hellyer type with negative results. Accordingly the

licence is to be relinquished in its entirety.
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TABLE 1: Details of diamond drillholes drilled
during 1988-1989

HOLE
NAME DEPTH E N RL DIP AZIMUTH RIG TYPE COMMENTS
HP1 666.6 m 387879 5392492 655.8 m 51¢° 121-° Longyear 38
HP2 593.6 m 388074 5392594 695.16 m 50° 120° Longyear 38
HP3 577.2 m 388225 5392750 ND 90¢° - Longyear 44
HP4 600.0 m 388010 5392360 ND g0° - Longyear 44 Redrilled as HP4A
SCS1 25.0 m 2270% 5200* ND 48° 120° Longyear 38 Redrilled as SC52
SCS2  148.5 m 2282% 5200%  ND 58° 120° Longyear 38
- 8CS3 178.5 m 2247% 5000% ND 48° 120° Longyear 38
i SC84 23l.4 m 2295%* 3837* ND 60° 120¢° Longyear 44
TGl 39.7 m 385837 5384817 587.8 m 90° - Modified Winkie
TG2 5.2 m 385821 5384892 560.4 m 90° - . v
TG3 32.5 m 385853 5384815 587.3 m 9Q° - . "
TG4 34.4 m 385828 5384818 587.5 m 90° - " "
TGS l2.2 m 385347 5384798 504.3 m 90° - " "
TGaG 12.8 m 385356 5384792 506.9 m 90° - " "
TG7 33.65 m 385323 5384799 487.8 m 20° - " "
TG8 15.6 m 385269 5385005 439.9 m 90° - " "
TGS 35.0 m 385258 5385003 438.1 m 90° - " "
x Local Grid.

ND Not Determined

T
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12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32

START (MS8)

0.025
0.074
0.123
0.172
0.221

0.270
0.368
0.466
0.564
0.862

0.760
0.956
1.152
1.348
1.544

1.740
2,132
2.524
2.916
3.308

3.700
4.484
5.268
6.052
6.836

7.620
9.188
10.756
12,324
13.892

15.460
18,596

EARLY TIME
MIDDLE (MS)

0.049
0.098
0.147
0.196
0.245

0.31¢%
0.417
0.515
0.613
0.711

0.858
1.054
1.250
1.446
1.642

1.936
2.328
2.720
3.112
3.504

4.092
4.876
5.660
6.444
7.228

8.404
9.972
11.540
13.108
14,676

17.028
20.164

15,460

18.596
21,732

0.221

0.270

0.368

0.466

0.564

0.662

0.760

0.956 11

1.152 12

1,348 13

1.544 14

1.740 15

2.132 16

2.524 17

2,916 18

3,308 19

3.700 20

4.484 21

5,268 22

6.052 23
" 6,836 24

7.620 25

9.188 26

10.756 27 .

12,324 28

13,892 29

SIROTEM MK II
NOMINAL DATA WINDOWS

END (MS) CHANNEL
0.074 1
0.123 2
D.172 3

4
5

—
O W o~ Ch

0

31
32

STANDARD TIME

START (MS) MIDDLE (MS)
0.315 0.487
0.707 0.879
1.099 1.271
1.491 1.663
1.883 2.055%
2.275 2.643
3.05%9 3.427
3.843 4,211
4,627 4.995
5.411 5.778
6.165 6.855
7.763 8.523
§.331 i0.091

10.899 11.659
12.467 i3.227
14.035 15.579
17.172 18.715
20.307 21.851
23.443 24,987
26.579 28.123
29,715 32.827
35.987 39.099
42.259 45,371
48.531 51.643
54.803 57.915
61.075 67.323
73.619 79.867
B6.163 92.411
98.707 104.955

111.251 117.499

123.795 136.315

148,883 161.403

END (MS)

0.659
1.051
1.443
1.835
2,227

3.011
3.795
4.579
5.363
6.147

7.715%
9.283
10.851
12.419
13,987

17.123
20.259
23.395
26.531
29.667

35.939
42.211
48.483
54.755
61.027

73.571
86.115
98.659
111.203
123,747

148.835
173.923

&3

o

650089
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l TABLE 3: Channel Specifications, EM-37 System

|

I BANDWIDTH OF EM-37 SYSTEM

l 25Hz Repetition Rate

l CHANNEL BEGINNING END GATE WIDTH MID-GATE

l 1 .080 .097 .017 . 0885
2 097 121 .024 - .109

l 3 121 .158 .037 .140
4 .158 .195 .037 177

l 5 .195 244 .049 .220
6 .244 .316 072 .280

l 7 .316 .393 .077 .355
8 .393 .492 .099 .443
9 .492 .634 .142 .563

l 10 .634 .790 - .156 712
11 .790 .962 172 .876

I 12 .962 1.212 .250 1.087
13 1.212 1.587 .378 1.400

l 14 1.587 1.957 .367 1.772
15 1.957 2.457 .400 2.21

l 16 2.457 3.177 .720 2.82
17 3.177 3.957 .780 3.57
18 3.957  4.957 1.000 4.46

I 19 4.957 6.377 1.420 5.667
20 6.377 7.937 1.560 7.16

|

l ALL TIMES ARE. IN MILLISECONDS FROM END OF RAMP

|

|
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UTEM DATA PLOTTING SPECIFICATIONS

TABLE 4

630031

Nominal Time Windows (for a base frequency of 33.5Hz)

SYMBOL CHANNEL NO. START (MS)  CENTRE (MS)
O 10 0.014 0.020
A 9 0.027 0.04
X 8 0.054 0.082
7 7 0.109 0.163
A 6 0.218 0.326
s 5 0.435 . 0.653
Q 4 0.870 1.306
N 3 1.741 2.611
/ 2 3.482 5,222
! 1 6.963 10.445

All channels are plotted as:

Channel - reference

base

For continuously normalised plots:

reference

base

It

primary (for channel 1)
channel 1 (for all othe

primary field {(total) a

For point normalised plots:

reference

base

primary (for channel 1)

channel 1 (for all other

primary field (total) at

marked with symbgl **%)

x 100%

END (MS)

.027
. 054
.109
.218
.435
.870
.741
3.482
6.963
13.93

o o o o O O

r channels)

t reading station

channels)

reference station
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