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1. S Y AND RECOMMENDATIONS

Exploration activity during the year ending 20 September,
1989 was focussed on the Red Hills prospect in the NW
corner of the licence.

DHEM surveys in DDH RH5 indicated that an apparent off-hole
conductor, interpreted from CRAE data, was an artefact and
has confirmed the limited extent of mineralisation in this
hole.

A UTEM survey east of the Red Hills lava dome failed to
detect any anomalies beneath Cambro-Ordovician Owen
Conglomerate cover, while a four loop survey (plate LMarg
6) over the Red Hills prospect located a steeply south
plunging conductor on lines 84S to 1045. This target was

~tested by diamond drilling, (RH-18, 356m) on line 84S,

which intersected a shale unit at the "host horizon"
position with syngenetic pyrite-sphalerite-galena and
pyrite-pyrrhotite-sphalerite mineralisation. It is
considered that the source of the anomaly was not
intersected and that DHEM surveys are required to detail
the anomaly location.

Cne loop of DHEM was completed at reporting period end, but
results are not yet processed. Two further loops are
planned in the near future. If results from these are
encouraging then further drilling should be undertaken.

A review of data from the Lake Beatrice area suggests a
similar stratigraphic setting to that at the Red Hills.
Exploration was initiated during this reporting period but
curtailed due to access problems. This programme should be
completed during the next field season.
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2. INTRODUCTIQN

The Lake Margaret exploration licence, 5/85, covers an area
of 140 km? north and east of Queenstown from south of Mt.
Sedgwick to north of the Red Hills (Figure 1).

This E.L. originally formed part of E.L. 9/66, initially
granted to the Mt. Lyell Mining and Railway Company in
August, 1966 and then expanded with the inclusion of E.L.’s
10/69, 41/77 and 21/76 before the area of E.L. 5/85 (135
km“)was relinguished in compliance with Department of Mines
regulations in August, 1984. Subsequently, the licence was
granted to CRAE, on 20 October, 1985, who explored this
area until 5 April, 1988 when a joint venture agreement
with Aberfoyle Resources, as manager, was formalised. An
area of approximately 9 km? centred on the Mt. Sedgwick
east aeromagnetic anomaly (Figure 1) has been excluded from
this joint venture and will be reported on separately.
Following the relinguishment of E.L. 37/87, adjoining the
north eastern corner of the licence, the boundaries of E.L.
5/85 were adjusted to conform to Australian Metric Grid by
the addition of approximately 5 sq. km. on 21 April, 1989.

This report records exploration on E.L. 5/85, concentrated
on the Red Hills prospect in the N.W. of the licence, for
the period August, 1988 to 20 September, 1989.
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3. RED HILLS PROSPECT

3.1 Geological Setting

The geology of the Red Hills prospect, summarised on plate
LMarg 11, has been described in detail by Corbett (1975),
McNeill (1987) and von Strokirch (1987) and only a brief
summary will be included herein.

The prospect is dominated by an elongate lense of rhyolitic
to rhyodacitic feldspar-phyric lava, typical of the Central
Volcanic Complex, referred to as the Red Hills lava dome.
The ‘dome’ is unconformably overlain to the east by
correlates of the Middle Owen Conglomerate, with some
lenses of Jukes breccia equivalent at its base, and passes
conformably to the west into a sequence of ash to medium
lapilli grade felsic volcaniclastics, many of which have
been described as ignimbrites. These lithologies are
generally strongly cleaved with banding approximately
parallel to cleavage. Within the volcaniclastics is a
lense of steeply west dipping black shale and interbedded
ash volcaniclastic, that wedges out at depth, and a small
'dome’ like occurrence of lava around 5365000N, 382000E.
Tyndall Group quartz-feldspar-phyric porphyry, on the
flanks of the Gooseneck, abuts the Central Complex
volcaniclastics on an interpreted north-south trending
fault to the west. To the south, the Red Hills sequence is
covered by Tyndall Group volcaniclastics, Owen Conglomerate
and Quarternary glacials with the situation complicated
further by probable block faulting.

3.2 Previogus Exploration

The Red Hills area has had a long history of exploration
that may be divided into three phases:

i) Pre 1966

Early prospecting for Cu, at the turn of the century was
extensive as evidenced by the numercus small workings
indicated on McNeill (1987). Some of these adits in a
magnetite-pyrite-chalcopyrite stockwork at the northern end
of the Red Hills rhyolite dome were extended and sampled by
the Mt. Lyell Mining and Railway Company in 1907.

Between 1957 and 1961, Rio Tinto exploration, in
conjunction with the Electrolytic Zinc Company, conducted
extensive geophysical surveys, including Turam, over the
prospect leading to the drilling of four holes; DDH GN-1, 2
and RHP-94, all of which intersected black shale and fine
volcaniclastics hosting syngenetic pyrite and pyrrhotite,
and DDH RHP-95 into the Red Hills lava.
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ii) 1966-1984 (Bishop 1982, Purvis et al. 1983, Fitzgerald
1987)

Exploration by the Mt. Lyell Mining and Railway Company was
again focused on the lava dome where 23 percussion drill
holes and 4 DDH’s (RH 1-4) failed to intersect significant
Cu mineralisation. The lead-zinc potential of the black
shale unit, intersected by RTAE drilling, was further
investigated by IP Surveys and DDH RH-5 which intersected
2.8m of banded massive sulfide (34.5% Zn, 11.4% Pb, 250 g/t
Ag, 6.5 g/t Au) hosted by a fine volcaniclastic between the
shale and the Red Hills lava. The strike length of the
shales and underlying ’host horizon’ was tested by a
further 12 DDH’s (RH6-RH17) which failed to intersect
further mineralisation of the tenor in RH-5. Re-assaying
of core delineated a zone of significant Au mineralisation
in the vicinity of RH-5 (maximum, outside RH-5, of 4.5m at
3.6 g/t in DDH RH-8).

It was concluded that both the Au and base metal
mineralisation in this area were sub-economic.

iii) 1985-1988 (Von Strokirch 1988)

During this period CRAE continued exploration for both Au
and base metals. The prospect area was extensively rock-
chip sampled and further core re-assayed for Au. No
significant mineralisation was indicated. Five lines of
soil geochemistry, over the No. 1 north adit, were
completed to detail a coincident IP and weak UTEM anomaly.
A weak, 48 ppb, point Au anomaly was detected and may be
due to close proximity of a sulphide vein.

One loop of UTEM was completed north of the Goldfields IP
coverage and this, in association with a ground-magnetic
survey, failed to locate any targets. A DHEM survey of RHS5
indicated that the VMS did not extend far from the hole,
while a further survey in DDH RH12 was also unsuccessful.

3.3 Geophysics

3.3.1 DHEM

A re-interpretation of the CRAE DHEM data (Funnell 1987)
suggested the presence of an off hole vertical conductor,
east of DDH RH-5. No response from this ‘conductor’ was
seen in DDH RH-12. Further DHEM surveys using both Sirotem
and EM-37 were completed by Aberfoyle Resources and
indicate that the response seen in the CRAE data was not
due to a conductive body, but probably the result of a
field operational error. A detailed report of results and
interpretations, including comments on a comparison of the
Sirotem and EM-37 systems, is included in Appendix (1).
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UTEM surveys were conducted over the Red Hills and Red
Hills east prospects, see plate LMarg 6 for reading lines
and loop locations. The results from these surveys are
summarised below;

i) Red Hills east

Previous exploration had not tested the potential for the
repetition of the Red Hills mineralised seguence on the
eastern flank of the Red Hills lava dome, as this area is
covered by a considerable thickness of Cambro-Ordovician
Owen Conglomerate. A recent interpretation (McNeill 1987)
suggested that this cover was of the order of 250-300m
thick and thus the interpreted underlying volcanics would
be within the range of effective UTEM.

As the position of the target Host Horizon was not
accurately known, two loops were used to survey the East
Red Hills prospect. The area was initially read from loop
3 which aimed to efficiently energise steeply dipping
targets within the Host Horizon, if this horizon was up to
400m from the front of Loop 4. The loop front was then
extended 400m west and the area re-read from Loop 3. In
this way an area from 84400E to 83600E was efficiently
energised such that any sulfide accumulations in this
region would have the maximum chance to produce a
detectable eddy current EM anomaly. Outside of this area
the current gathering effects of any sulfide accumulations
were relied upon to produce detectable EM anomalies.

A total of 12.6 line km of 50m spaced single component (Hz)
data was collected from these two loops. Stacked profiles
are included in Appendix 2.

This survey did not identify any UTEM anomalies that were
indicative of massive sulfide mineralisation. An early
time current dgathering anomaly extending only to channel 9,
occurs on every line surveyed. This anomaly is generated
by currents flowing in the saturated button grass areas on
the eastern side of the Red Hills.

ii) Red Hills

The CRAE UTEM survey (Funnell, 1987) covered the northern
part of the prospective volcanics on lines 38N-12S (Mt.
Lyell 1969-1971 grid) but failed to locate any targets
worthy of follow-up. The Mt. Lyell grid was re-established
from 16S to 80S in December 1988, in preparation for a two
loop UTEM survey designed to complete coverage of the
exposed volcanics. These loops were positioned to the west
of the prospective Host Horizon and overlying black shale
to produce maximum coupling of the E field and any steeply
dipping conductors.
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Encouraging results from this initial programme lead to the
re-establishment and surveying of line 84S to 112S, an area
of dominantly Cambro-Ordovician and Quaternary glacial
cover, from a third loop and detailing of lines 40 to 728
by a fourth loop located on the eastern side of the
volcanics.

Loop locations and reading lines are shown on plate LMarg
6. Vertical component (Hz) data was collected at 50 metre
spacings and closed to 25 or 12.5m spacing in areas of
interest. Stacked profiles of continuous and point
normalised data are included in Appendix 3 while results
are shown on plate LMarg 5. A detailed written report is
in preparation and will be completed following modelling of
both UTEM and DHEM data (Section 3.4).

These surveys have failed to locate any conductors at the
interpreted host horizon, confirming the DHEM results.
However, an anomaly from 32-1045, associated with the black
shale is considered to be due to both the shale and an
adjacent conductive body. The northern part of this
anomaly, 31-48S, has been tested by previous drilling
({DDH’s RH-8, 9, 12, 14R and 16) but DHEM surveys in RH-9,
16 and 14R are required to completely cover this area. It
is considered that the area of greatest potential is from
725 to 1045 as previous drilling has not tested this area
adequately and the anomaly has a greater conductivity and a
steep south plunge south of line 84S. It was recommended
that this anomaly be tested by drilling on line 84sS.

3.4 Diamond Drilling
J.4.1 DDH RH-18
Geology

DDH RH-18, collared at 5363402mN, 382403mE, was designed to
test the UTEM anomaly centred at 1050-1075 mE on line 84S
at a depth of approximately 220m.

To aid in the design of this hole the drill logs for DDH
GN-2 were obtained, through the D.0.M. drilling database,
and a section plotted (see plate LMarg 14). The collar of
this hole when located in the field was not where shown on
previous maps, but 10mN of line 84S at 1058mE (95363380mN,
382525mE). The DDH GN-2 section suggested two steeply west
dipping shale units, separated by ?rhyolitic lava, that may
represent the extension of the shale unit mapped to the
north and a facies variant of the underlying host horizon.
Extrapolating these shales to depth suggests the UTEM
anomaly occurs at the base of the upper unit.

A detailed log of DDH RH-18 is included in Appendix 4.
Seven petrological samples have been collected but
descriptions are not yet available. A summary log is as
follows:
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0 - 1l4.1m Tricone.
14.1 - 61.5m Quartz-feldspar-phyric lava or intrusive
(?Tyndall Group).
61.5 - 65.2m No core.
65.2 — 97.5m Sheared rhyolitic lapilli volcaniclastic.

97.5 - 112.1m Siliceous ash volcaniclastic.
112.1 - 134.2m Sheared quartz-phyric lava.
134.2 - 197.9m Dominantly black shale with interbedded
ash volcaniclastic and minor ?basalt lava
(140.7 - 140.9m).
197.9 - 286,.9m Massive to brecciated andesitic-dacitic
lava.

286.9 - 291.2m Peperitic lava with black shale matrix.
291.2 - 299.5n Sheared black shale with fault bounded ash
volcaniclastic intervals.

299.5 - 1356.8m Interbedded ash and polymict fine to
medium lapilli wvolcaniclastic.

The quartz-phyric lava, from 14.1 - 61.5m, is a probable
correlate of the Tyndall Group lava, mapped on the flanks
of the Gooseneck by McNeill (1987), and differs markedly
from the dominantly volcaniclastic Tyndall Group correlates
outcropping immediately south of the drill collar. This
lava (or intrusive) is separated from highly sheared
typical Central Volcanic Complex volcaniclastics by a
cavity, interpreted to represent a major fault zone,

The volcaniclastics from 65.2 to 97.5m and 299.5 to 356.8m
contain "fiamme" and pink rhyolitic lava fragments typical
of the Central Volcanic Complex ’‘basinal sequence’. The
lavas are however, atypical of those seen at surface, being
quartz-phyric (112.1-134.2m) and possibly andesitic (197.9-
286.9). The lower of these intervals has many textural
features in common with the footwall andesites of the Que
Hellyer Volcanics, including peperitic contacts with the
enclosing shales. Base metal mineralisation, dominantly
disseminated and vein sphalerite, with minor galena, occurs
in the shales and intervening andesitic-dacitic lava, while
disseminated pyrite and pyrrhotite, often as coatings on
fracture surfaces, occur throughout the hole. Three bands
of possible syngenetic mineralisation were recorded:

164.5m 0.5cm of sphalerite + pyrite in shale.

296.7m lcm of sphalerite + galena with minor pyrite in
black shale.

298.9m lcm of pyrrhotite with trace sphalerite and

pyrite. Possible barite blebs on uphole surface.
Underlain by approximately 1.5cm of strongly
sphalerite + pyrite veined black shale.

Geochemistry

Core grinding of RH-18 is not yet complete. Results will
be presented in the next Annual Report.

Geophysics
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One loop of DHEM (Sirotem) was completed by the end of the
reporting period. No results have been processed to date.
A further two loops are planned. These results will be
included in the next Annual Report.
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4. LAKE BEATRICE

The Lake Beatrice prospect, referred to as the Beatrice
prospect by Goldfields Exploration, is situated south and
south east of Mt. Sedgwick in the south eastern part of the
E.L. (Figure 1) A review of previous exploration data
(Purvis et al. 1983, Reid et al. 1979) indicated that the
geological setting of this prospect, a haematite-magnetite
stockworked rhyolitic lava dome flanked by volcaniclastics
and shale, is similar to that of the Red Hills. Goldfields
extensively explored the area west of this dome (now in
E.L. 102/87) but did not follow up soil and IP ancomalies
east of the dome. Further encouragement has been provided
by the occurrence of sphalerite rich fragments and
disseminated sphalerite and galena in fine grained
volcaniclastics (Reid et al 1979) and the lack of UTEM
coverage.

An initial programme of gridding, mapping and rock chip
sampling was proposed. The origin point for this grid was
surveyed and an approximately 2 km long access track, from
the Comstock Valley track (534505N, 575750E) to the
Goldfields helipad (5346550N, 388000E), was completed
before the onset of inclement weather and lack of
helicopter support curtailed this programme. However, a
reconnaissance visit to the Beatrice dome (5347450N,
386400E) resulted in the collection of nine haematite-
magnetite veined rhyolite lava samples. Assay results
(Appendix 5) indicate low base metals and Au, up to 42 ppb.
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Introduction

The Lake Margaret EL is situated approximately 15 kilometres
NE of Queenstown. Extensive exploration of the licence has
occurred in the past, predominantly for base metal
mineralization. Recently, prior to 1988, CRAE spent two
years assessing the gold potential of the property. A total
of 28 DDH’s and 23 PDH's have been drilled on the property.

The Red Hills grid, lies in the NW corner of the EL and is
the most intensely explored section of the licence. A
Cambrian rhyolite dome forms the Red Hills, with sequences
of volcaniclastic sediments, black tuff shales and
ignimbrites occurring on both sides, and dipping steeply
away from the rhyolite dome. Pervasive chlorite-hematite
alteration occurs within the dome along with magnetite-
pyrite-chalcopyrite-gold mineralization in both disseminated
and vein form. A small, 2.8 m thick, massive sulphide lens
(34.5% 2Zn, 11.35% Pb, 0.3% Cu, 250 g/t Ag, 6.5 g/t Au) was
intersected in DDH RHS. Following up this intersection CRAE
read DDH’s RH5 and RH12 with DHEM (Em-37) and carried out
8.5 lineskm of UTEM. '

CRAE Down Hole EM Data

CRAE conducted a six loop, 2 hole, DHEM sufvey during
November 1986. Three 200 m x 200 m loops were located
around each of DDH RHS and RH12, to determine if the massive
sulphide intersected in RHS5 extended away from RHS. The
CRAE loop positions are shown on plate L Marg 4.

CRAE concluded that the massive sulphide intersected in RH5
did not extend far from the drill hole. Aberfoyle re-
interpreted the CRAE DHEM data, suggesting that CRAE had not
recognized a response due to an off-hole conductor. This
interpretation was largely based upon the data recorded in
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RHS5, as the profiles from RH12 show no conductive responses
at late time. The low signal levels measured indicate a
very resistive environment.

Loop RHSE produced a profile where all. channels increase in
amplitude smoothly up to 130 m depth, with a steady decrease
towards the end of the hole.. A lérge ingrease in signal
amplitude accompanies this profile. This behaviour was
interpreted as indicating an-off‘hole conductor that, had
RH5 been drilled to a sufficient depth, would have produced
a negative EM response as the drill hole passed over, or
under, the top of the conductor.

The centre loop on RHS5 produced a profile exhibiting a
positive to negative cross over aﬁ}iBE'm depth, becoming
slightly positive again towards the end of the hole. A
large early time negative was produced by conductive black
shales at the top of the hole. The NE loop produced a noisy
profile, showing an early time response due to the black
shales, but no late time responses. *

The change in sign from the high amplitude positive of the

east loop, to the low amplitude negative of the centre loop
was interpreted to indicate a vertical conductor existed
between loops RH5C and RHSE. The position of this conductor
could have been such.that the NE loop was in a null couple
position, thus accounting for the lack of response from this
loop.

Aberfoyle Sirotem Survey

To confirm the existence of the interpreted conductor,
Aberfoyle planned a seven loop Sirotem DHEM survey. Four
E-W trending loops were sited on RH5 with the remaining
three loops on RH12. Although planned as 200 m x 200 m
loops, the Sirotem loops were actually laid as 100 m x 100 m
in size, in the positions shown on plate L Marg 4.
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All three profiles for RH12 exhibit low signal amplitude and
a significant noise level, especially at late time. Self
response from the probe dominates the profiles to such an
extent that little real EM data was recorded. An example is
the lack of any response from the conductive black shales.
The four data sets from RHS are also dominated by self
response and high noise levels. HNo responses indicative of
off hole conductors were recorded.

Due to the error in laying the loops, the Sirotem survey was
not a conclusive test of the hypothesis formulated from
CRAE’s Em-37 data. No direct comparison between the two
sets of data could be attempted. '

Aberfoyle Em-37 Survey

To fully test the interpretation of CRAE‘s Em-37 data
Aberfoyle commissioned a seven loop Em-37 survey. Four E-W
trending 200 m x 200 m loops were sited on RHS5 and three
200 m x 200 m loops on RH12.

4.1 RH12 Results

The profiles from RH12 exhibit no late time responses
indicative of off-hole conductive mineralization. An
early time response evident from loops 1 and 3, with
its maximum amplitude at 70-80 m, is probably due to

pyrite associated with a silicified felsic tuff.

The character and amplitude of the profiles recorded
from Aberfoyles Em-37 survey compare favourably with
the earlier Em-37 data, when allowance is made for
differences in loop positions. This comparison
identified a problem exists with the sign convention
of some profiles, as from CRA loop C a positive
response was recoded down RH12, whereas from Loop 2

(in approximately the same position) a negative
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response was recorded. Geoterrex. have addressed this
problem with a new field procedure to determine probe
polarity. Relative to the CRAE data, Aberfoyles Em-37
DHEM profiles have been shifted due to a negative DC
shift in the equipment used.

A problem exists in explaining the large changé in
amplitude of the early time response of channels 1-10,
in RH12, read from CRA loop C and Aberfoyle loop 2.
For these similar loops the early time response was
six times greater recorded from loop C than from loop
2. A current of 14 amps was used in loop C whereas
22.3 amps was used in loop 2. It was expected that
this would produce a greater reponse, not the six
factor decrease observed.

The observed change in response amplitude 1s difficult
to explain, but may have been produced by some probe
self-response during the CRA survey. Probe self
response is not usual with EM-37 but the possibility
that it may occur should be considered during future
surveys.

RH5 Results

The results from the four loops sited on RHS produced
disappointing results. All loops showed only
conductive responses at early times, due to the black
shales that extend to 60 m depth in RHS5.

The character and signal amplitude of the data
recorded from loop 5 matched closely with the data
recorded from CRAE’'s loop RHS5C. Making allowance for
differing loop positions the data from loops 6 and
RHSNE also agree. Major discrepancies exist between
the data recorded from loops 7 and RHSE, as the
characteristics shown by the earlier CRAE data were

not repeated in any way. Consequently the'Aberfoyle
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Em-37 data does not indicate that an off-hole
conductor exists to the east of RH5. This result
substantially downgrades the potential of the area
immediately surrounding RHS.

One explanation as to why a DHEM response, similar to
that produced by an off-hole conducteor, was recorded
from loop RHSE, is that while RH5 was being read from
loop RHSE, locop RHSNE was connected at surface. This
would produce a response that, after a maximum was
reached, would pass through a zero pcint as the plane
of the edge of loop RHSNE was crossed. The profile
for loop RHSE suggests this would have occurred if RHS5
had been a greater depth, hence crossing the plane of
the edge of RHSNE.

It should be noted that the polarity of the CRAE data
can not be relied upon as being correct. This
polarity problem was identified during Aberfoyles Em-
37 program and an operational procedure instigated to
eliminate it. The polarity of each of Aberfoyles
profiles from RHS5 is in fact, opposite to its true
polarity.

Comparison of Em-37 and Sirotem Data in RHS

In order to investigate the difference in data quality
between Sirotem and Em-37, the 100 m x 100 m Sirotem loop 2
was re-laid as Em-37 loop 8 and RHS re-read. Despite the
smaller loop the Em-37 data clearly resolves the conductive
shales, toc 60 m depth, in RH5. A response from the shales
is not clearly evident in the Sirotem data, as the Sirotem
profile is dominated by probe self-response. A measure of
this self-response can be gained by directly comparing the
transient EM response measured by Em-37 and Sirotem. In
order to do this the Em-37 response measured in nanovolts
per amp metre squared must be multiplied by 10 to convert it
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to the micro volts per amp units of the Sirotem response.
If Sirotem channel 2 (0.8 ms) and Em-37 channel 10 (0.712)
are compared, the Em-37 response is 50 m V/A whereas the
Sirtoem response is 150 m V/A. This illustrates the degree
to which the Sirotem transient EM response is polluted by
self-response of the probe.

Another advantage of Em-37 is that its data is less affected

by noise, hence producing DHEM profiles that are easier to
interpret.

Conclusions

The c¢rucial data that lead to Aberfoyles interpretation of
an off-hole conductor from RH5, was not repeated during
Aberfoyles Em-37 survey. It was thus shown that no off-hole
conductor occurs to the east of DDH RH5. A field
operational error is thought to account for the data that
lead to Aberfoyles off-hole conductor interpretation. The
potential of the area surrounding DDH’s RHS and RH12 has
been substantially downgraded.

During the several phases of this investigation a comparison
was carried out between Sirotem and Em-37 DHEM data. It has
been concluded that Em-37 should be favoured for DHEM work
as it produces higher quality data and usually does not
suffer from Sirctems probe self response problem. Em-37

also provides a greater amount of early time EM data.
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ABERFOYLE SIROTEM DHEM DATA
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