
1>'1-30'2.3

Action Officer I Initials

l,e:;""'\"'\a<>

F;le ;e~~E~j~~
-"-

Doc. Ref.

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

MINES

L" R~submit to / Date

D. B. Wallace
REGIONAL MANAGER

Prepared By:

!~ ~-d~
A • W. MCN;'}N
GEOLOGIST

yJ
7

Tasmania

Lake Margaret EL 5/85

Technical Progress Report

for the Period

August 1988 to September 1989

Distribution

Department of Mines (1)
Aberfoyle - Burnie (1)
Aberfoyle - Hawthorn (1)
CRAE - Canberra (1)

O~)O

•

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

,

I
I,

I
I'



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

Oul

1.

2.

3.

4.

5.

TABLE OF CONTENTS

Summary and Recommendations

Introduction

Red Hills Prospect

3.1 Geological setting

3.2 Previous Exploration

3.3 Geophysics

3.3.1 DHEM

3.3.2 UTEM

3.4 Diamond Drilling

Lake Beatrice

References

Page No.

1

2

3

3

4

4

5

6

9

10



EL 5/85 Lake Margaret - location plan

Red Hills Prospect - UTEM Data Sections.

DDH RH-18, detailed log.

Red Hills East Prospect - UTEM Data sections.

FIGURES

PLATES

Red Hills - UTEM location.

Title

Red Hills Prospect - December 1988
UTEM survey interpretation.

Red Hills - Summary Interpreted
Geology.

Section on 900 M DDH RH-18, DDH GN2.

Geological legend 1:1000 scale DDH
Sections.

58400J

N/S

APPENDICES

As Shown

1:1000

Scale

1:5000

1:10000

Downhole Electromagnetic investigations - Red Hill
Prospect.

Lake Beatrice, assay results - rock chip.

3.

5.

2.

1.

1.

4.

Plate No:

!LMarg 5

/ LMarg 6

/ LMarg 11

I LMarg 14

I MAC 115

002
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



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

•

003 581004

1. SUMMARY 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 848 to 1048. This target was
tested by diamond drilling, (RH-18, 356m) on line 848,
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.

One 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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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.

The Lake Margaret exploration licence, 5/85, covers an area
of 140 km2 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 relinquished 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 2 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 relinquishment 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.
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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 Previous 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 numerous 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; DOH GN-l, 2
and RHP-94, all of which intersected black shale and fine
volcaniclastics hosting syngenetic pyrite and pyrrhotite,
and DOH RHP-95 into the Red Hills lava.

3
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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 gft
Ag, 6.5 gft 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 gft 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 RH5
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 DOH 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).

4
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3.3.2 UTEM

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 sequence 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 wayan 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 gathering 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 165 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.

5
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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 72S
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 32-104S, 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
72S to 104S 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 84S.

3.4 Diamond Drilling

3.4.1 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 DOH
GN-2 were obtained, through the D.O.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 (5363380mN,
382525mE). The DOH 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:

6
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Core grinding of RH-18 is not yet complete. Results will
be presented in the next Annual Report.

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.

7584011
Tricone.
Quartz-feldspar-phyric lava or intrusive
(?Tyndall Group).
No core.
Sheared rhyolitic lapilli volcaniclastic.
Siliceous ash volcaniclastic.
Sheared quartz-phyric lava.
Dominantly black shale with interbedded
ash volcaniclastic and minor ?basalt lava
(140.7 - 140.9m).
Massive to brecciated andesitic-dacitic
lava.
Peperitic lava with black shale matrix.
Sheared black shale with fault bounded ash
volcaniclastic intervals.
Interbedded ash and polymict fine to
medium lapilli volcaniclastic.

0.5cm of sphalerite + pyrite in shale.
1cm of sphalerite + galena with minor pyrite in
black shale.
1cm 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

o - 14.1m
14.1 - 61-5m

299.5 - 356.8m

286.9 - 291.2m
291.2 - 299.5m

61.5 - 65.2m
65.2 - 97.5m
97.5 - 112.1m

112.1 - 134.2m
134.2 - 197.9m

197.9 - 286.9m

164.5m
296.7m

298.9m

The volcaniclastics from 65.2 to 97.5m and 299.5 to 356.8m
contain "fiarnme" 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:
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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.

8
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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 anomalies
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.

9
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1. 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% Zn, 11.35% Pb, 0.3% Cu, 250 g/t Ag, 6.5 g/t Au) was

intersected in DDH RH5. Following up this intersection CRAE

read DDH's RH5 and RH12 with DHEM (Em-37) and carried out

8.5 line/km of UTEM.

2. CRAB Down Hole EM Data

CRAE conducted a six loop, 2 hole, DHEM survey 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 RHs extended away from RHs. The

CRAE loop positions are shown on plate L Marg 4.

CRAE concluded that the massive sulphide intersected in RHs

did not extend far from the drill hole. Aberfoyle re­

interpreted the CRAE DHEM data, suggesting that CRAB 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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RHS, 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 large increase in signal

amplitude accompanies this profile .. This behaviour was

interpreted as indicating an off hole conductor that, had

RHS 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 RH5 produced a profile exhibiting a

positive to negative cross over at~13Q 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 RHSC 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.

3. 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 RHS 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 RH5 are also dominated by self

response and high noise levels. No 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 Ern-37 data. No direct comparison between the two

sets of data could be attempted.

Aberfoyle Ern-37 Survey

To fully test the interpretation of CRAE's Ern-37 data

Aberfoyle commissioned a seven loop Ern-37 survey. Four E-W

trending 200 m x 200 m loops were sited on RH5 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



I 019,

I
~ ~

I
I
I
I
I
I

-
I
I
I
I
I
,

I
I
I

,

I
I
I
•

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 change 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 is 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.

4.2 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 RH5.

The character and signal amplitude of the data

recorded from loop 5 matched closely with the data

recorded from CRAE's loop RHSC. Making allowance for

differing loop positions the data from loops 6 and

RH5NE also agree. Major discrepancies exist between

the data recorded from loops 7 and RH5E, 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 RH5.

One explanation as to why a DHEM response, similar to

that produced by an off-hole conductor, was recorded

from loop RH5E, is that while RH5 was being read from

loop RH5E, loop RH5NE was connected at surface. This

would produce a response that, after a maximum was

reached, would pass through a zero point as the plane

of the edge of loop RH5NE was crossed. The profile

for loop RH5E suggests this would have occurred if RH5

had been a greater depth, hence crossing the plane of

the edge of RH5NE.

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 RH5 is in fact, opposite to its true

polarity.

Comparison of Em-37 and Sirotem Data in RH5

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 RH5 re-read. Despite the

smaller loop the Em-37 data clearly resolves the conductive

shales, to 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 VIA whereas the

Sirtoem response is 150 m VIA. 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.

6. Conclusions

The crucial 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 RH5 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 Sirotems probe self response problem. Em-37

also provides a greater amount of early time EM data.
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APPENDIX 2

584047



•

584048

N
111
:>c

- ;...,..
UIl{

4eaaE

41eeE

38eaE

UTEM SURVEY CI~ EAST RED HILLS ,_ ABERFOYLE RESOURCES LTD.
condue~oei by S.JV CONS.. LAMONTAGNE Jeb Bge I bel.. 'ro.. eM) 26. 23e .JAN 1989
loop no 4 line 4aeaN COIlp_n~ Hz Cloe.....dary "olei Ch 1 ""In\ n_lI.
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4100E

4200E

4300E

N
1I1
X

UTEM SURVEY at EAST RED HILLS far ABERFOYLE RESOURCES LTD .
.....duoted by S.JV CONS. • LAMONTAGNE Job 890 I bon fre. ehz) 26.230
1_ no 4 line 40e0N __"onent Hz .eoondory field Ch 1 oonlln. nor...
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584050

0E

3000E

N
1I1
X

2900E

3800E

3600E

3900

3700E

3se0E

UTEM SURVEY al EAST RED HILLS for ABERFOYLE RESOURCES LTD.

c:onducl.d bv S.JV CONS., LAMONTAGNE Job 890 I boa. frao ("2' 26.230
loop no 3 line 4eeeN co"ponenl:. Hz s.condary field eh I cantin. norlll.
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3300E

2900E

050

3000E

3400E

3200E

3100E

3700E

3800E

3900E

3500E

UTEM SURVEY a\ EAST RED HILLS for ABERFOYLE RESOURCES LTD.

conduc\.d by SJV CONS .• LAMONTAGNE Job e901 ba•• fraq (hz) 26.230 JAN 1989

loop no 3 line 40e0N co..ponen\ Hz ••condorv rl.ld eh I polnl norlft.
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••
••
•

••
••••
••
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584052

4000E

4290E

4300E

4100E

3seeE

051

UTEM SURVEY a~ EAST RED HILLS f .... ABERFOYLE RESOURCES LTD"

conduc~ad bv S..JV CONS". LAMONTAGNE Jab Sge r baaa fro. eM) 26" 230 ..JAN 19S9
loop no 4 line 42eeN co.pon.n\ Hz ••condarv fl.ld Ch I poln\. nor...
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052

43eeE

42eeE

41eeE

4eeeE

3geaE

38eeE

N
1I1
~

584053

I
I
I
I
I
•

UTEM SURVEY 0\ EAST RED HILLS fo.. ABERF'OVLE RESOURCES LTD.
c:onduc\.d by SJV CONS. • LAMONTAGNE Job 8ge I boe. f ...o (hz) 26. 23e

1_ no 4 lin. 42eeN C>OIIpon.n\ Hz ••cond....y fl.ld Ch I oon\ln. noro.



584054.

N
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X

3700E

-,-- ,-..
U;:l.j

00E

3400E

3600E

3900E

3se0E

3388E

3B00E

3eeeE

3188E

UTEM SURVEY .\ EAST RED HILLS fQ~ ABERFOYLE RESOURCES LTD.

conduc\.d bv SJV CONS., LAMONTAGNE Job B90 I bo•• f~.q (hz) 26.230

loop no 3 line 42130N C:Ollponenk Hz ••condarv fIeld Ch I conlin. norM.
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584055

2900E

N
til
~

3000E

3100E

3200E

3300E

UTEM SURVEY ok EAST RED HILLS far ABERFOYLE RESOURCES LTD .
...nducked bv SVV CONS .• LAMONTAGNE Job 890 I ba.e freq Chz} 26.230 vAN I 989

1_ no 3 line 4200N ........nonk H% .econdarv field Ch I .... Ink nar•.
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584056

" r-- r •

U;") ;)

4300E

4200E

4100E

4000E

3900E

3800E

UTEM SURVEY at EAST REO HIL.L.S ror ABERFOYL.E RESOURCES L.TO.

conducted ltV SJV CONS. • L.AMONTAGNE Jclt 8901 Itcoe rreq (hz) 26.230

Icop no 4 line 4400N CO"Il_nt Hz eecondcrv rleld Ch I contln. nor...



4eeeE

4leeE

05b

43eeE

U"TEM SURVEY .\ EAS"T RED HILLS f ... ABERFOYLE RESOURCES L"TO.

eondu.\.d by S.JV CONS.. LAMON"TAGNE Job 8gel 10_. f ..." (h2) 26. 23e .JAN 1989

loop no 4 line "'''''leN _ ..ponon\ Hz •••ond...y fI.ld Ch I poln\ n......
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<......

3SSSE

05'1

29SSE

N
U1
)(

32SSE

39SSE

31SSE

38SSE

UTEM SURVEY a\ EAST RED HILLS r.... ABERFOYLE RESOURCES LTD.

candu.led bv SJV CONS .• LAMONTAGNE Jab 89S I ba•• fr.q (hz) 26. 23S JAN 1989

loop no 3 lin.. 44eeN collpon.n~ Hz ••aondarv fI.ld eh I poln~ nor...
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2900E

3100E

3000E

I
.

O;j8 584059

I
I

N ......

,I UI IS) IS)
~ ~ ~

3geeE

I 38eaE

I 37e0E

I 36e0E

I 3500

I 3400E
•

I

•
I

conlin. nor-flo.Ch I••condarv (1.1 d

forABERFOYLE RESOURCES LTD.

Job 890 I b ••• fr •• Ch'Z) 26.230
UTEM SURVEY .\ EAST RED HILLS

e<>nduc\.d by SJV CONS .• LAMONTAGNE

loop no 3 lin. 4400N co..pan.... t Hz



UTEM SURVEY a\ EAST RED HILLS {o.. ABERFOYLE RESOURCES LTO.

condl...\.d by S.JV CONS.. LAMONTAGNE Job 898 I ba.. {.... 1hz) 26.238

loop no 4 tin. 46eeN co.ponen\ Hz ••condary field en I conlin. no,. ....

4388E

\418eE

428eE

48eeE

059

N
til
X

3988E
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I
I
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4190E

4299E

4399E

..... r·, ......

UbU

N
III
~

3990E

UTEM SURVEY a\ EAST RED HILLS f .... ABERFOYLE RESOURCES LTD.

conduc\ad bv S.JV CONS.. LAMONTAGNE Jab 890 I baaa fra. (hz) 26.230 .JAN 1989

loop r:'O. 4 line 4SeSN ooeponen\ Hz ••condarv fI.ld Ch I pol,,\. nor•.
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UTEM SURVEY .\ EAST REO HILLS (or ABERF"OYLE RESOURCES LTO .

eonduc\.d by SJV CONS .• LAMONTAGNE Job Sge I b••• fr •• Cn,.} 26. 23e

loop no 3 line 46aeN coMponenk Hz ••condarv field Ch I con\ln. nora.
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2geeE
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34eeE

36eeE

3seeE

37eeE

3seeE

0&1(
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•

UTEM SURVEY 0\ EAST RED HILLS for ABERFOYLE RESOURCES LTD.
""",duct.d bv SJV CONS. ,LAMONTAGNE Job 8ge I baa. fro. (hz) 26.230 JAN 1989

loop no 3 lin. 46eeN compon.n\. Hz ••condqrv rl.ld Ch I poln\. nC)rln.

584063

30e0E

2ge0E

Oh2

N -
V ~\N

ISl ISl
~ ISl

3geeo;
~

I r\
3888E

~

..... 37eeE ,~

~
~~36eeE

3SeeE ~ <It....

34e8E

33See
r\

)

~

3280E ~

~

31e0E

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



I
584064

UTEM SURVEY a~ EAST RED HILLS 'or ABERFOYLE RESOURCES LTD.
condua~od bv SJV CONS. • LAMONTAGNE Job 8ge I baa. 'ro. (M) 26.230
loop no 4 lin.. 4SeeN collpon.nl Hz ••c:ondorv fl.ld Ch I conlin. nor,..
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N
111
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43eeE

42seE

41seE

4eseE

3geeE

38seE



•

UTEM SURVEY o~ EAST RED HILLS lor ABERFOYLE RESOURCES LTD.

cond\lo~od by S.JV CONS.. LAMONTAGNE Job 898 I boe. Iroq (hz) 26.230 .JAN 1989
loop no I t~ 4seeN c:oMpon.n\. Hz ••condarv (1.1 d Ch I point. no,.•.

584065

N
(Il
~

0&4

4308E

"

4200E

4108E

3808E

390eE

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

~I

I
I
I
I
I
•



58406(;

-
IS)
x

N
(fJ
x

3800E

3700E

3900E

3400E

3600E

3S00E

3100E

3300E

3280E

UTEM SURVEY al EAST REO HILLS 'or ABERFOYLE RESOURCES LTO.
conducl.d bv S,JV CONS .• LAMONTAGNE Job 8901 ba•• 'req ChzJ 26.230

loop no 3 line 4800N component H'Z ••condarv fIeld eh I conlIn. norm.

_ r·.....
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<Mo'U.

3aaaE

29aaE

584067

33a0E

34aaE

39aaE

32a0E

37aaE

3saaE

3faaE

36aaE

3sa0E

UTEM SURVEY .\ EAST REO HILLS r.... ABERFOYLE RESOURCES LTO.
conduc\..<1 bv S.JV CONS .• LAMONTAGNE Job Bea I ba... r~..q (hz) 26.230 .JAN 19B9

loop no 3 lin. 4SeeN co~pon.n~ Hz ••condar-v field Ch I poln\. nor...
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I
I
I
I
I
I
I

~ I
I
I
I
I
I

•



UTEM SURVEY a\ EAST RED HILLS far ABERFOYLE RESOURCES LTD.

c:onduat.d by S..JV CONS .• LAMONTAGNE Job 8901 baa. fraq (hz) 26.230

loop no 4 line SaeeN co..ponenk Hz ••condarv field Ch I con~ln. nor•.

584068

N
1I1
)l:

42BBE

43BBE

067

4000E

41B0E

3SB0E

39BeE

('

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

-­
I
I
I
I
I
•



UTEM SURVEY a\ EAST RED HILLS f .... ABERf"OYLE RESOURCES LTD.
condual.d by SJV CONS. • LAMONTAGNE Jab 890 I ba.. Ira. <h.,.) 26. 23e JAN I 989
loop no 4 (In. SaeaN co"ponen\. Hz ••condarv fl.ld eh I poln\. nor,..

584069

N
111
)l:

41aaE

4aaaE

43aaE

068

42aeE

3eaaE

3eaeE

I
I
I
I
I
I
I
I
I
I
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I
I
I
I
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584070

conll n. norm.en I.econdarv f 1.1 d

for ABERFOYLE RESOURCES LTD.

Job a98 I bose freo Cnz) 26.230

3988E

N
tIT
X

3S88E

3788E

3480E

3000E

3688E

3580E

2980E

3180E

3300E

3ZOOE

UTEM SURVEY 01 EAST RED HILLS

c:onducl.d bv SJV CONS .• LAMONTAGNE

loop no 3 line SeaeN co..ponenl Hz
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I
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I
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I
I
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584071

Nen
)C

34e8E

3ge

3BeeE

2geaE

33eaE

3eaaE

31eaE

32eeE

3S88E

UTEM SURVEY a\ EAST RED HILLS for ABERFOYLE RESOURCES LTD,

condua\.d by SJV CONS,. LAMONTAGNE Jab 8ge I ba.. fra.. ChzJ 28, 23e JAN 1989

loop no 3 II~ 500eN coapoP'Htn\ Hz ••condary 'Ield Ch I point. nOl""m.
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I
I
I
I

•
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I
I
I
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I
I
I
I
I
•
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I
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,.. !"I ·Il
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58407"...

I\l
111
~

43eeE

42eeE

41eeE

4eeaE

3geaE

38eaE

UTEM SURVEY at EAST RED HILLS far ABERFOYLE RESOURCES LTD.
conduoted bv SJV CONS .• LAMONTAGNE Job 8ge I ba.. f,aq ChzJ 26. 23a

1_ no 4 II ... 52eaN ooapo...nt Hz eeoonda,v field Ch I cantin. no,,".



-lSI
)C

N
U1
)C

410aE

430eE

0'12

584073

4000E

39aeE

3S0aE

UTEM SURVEY a~ EAST RED H.ILLS f .... ABERFOYLE RESOURCES LTD.

",,""a~.cI by S';V CONS .• LAMONTAGNE Jab 890 I ba.. f".q (hz) 26.230 JAN 1989

loop no 4 line 5200N oa..ponen~ Hz ••e<>ncl ....v fI.lcI Ch I poln~ n.......
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..
584074

370aE

3saaE

3600E

38a0E

39aaE

34aaE

----..~

32a0E

33a0E

UTEM SURVEY a~ EAST RED HILLS fa.. ABERFOYLE RESOURCES LTD.
conducl.d by SJV CONS .• LAMONTAGNE Job 8901 ba•• f~.a Chz) 26.230

loop no 3 line 52SeN co"pon.n~ Hz .secondarv field eh I conlin. norll'l.
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584075

N
U1
~

3400E

3380E

3900E

3800E

3500E

3280E

3600E

UTEM SURVEY a\ EAST RED HILLS for ABERFOYLE RESOURCES LTD .
...nduc\.d by SJV CONS .• LAMONTAGNE Job 890 I ba•• frao Chz) 26. 230 JAN 1989
loop no 3 lin. 52eeN cOllponen\ Hz ••condarv fl.ld Ch I palnl nor_.
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I
I
I
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584076

N
111
~

43eeE

4eeeE

\
41eeE \

UTEM SURVEY .~ EAST REO HILLS for ABERFOYLE RESOURCES L TO.

conduc~.d by SJV CONS .• LAMONTAGNE Job 8913 I b••• fr •• (hz) 26.2313

loop no 4 lin. 54aeN co.ponenk Hz ••condarv field en I con\.ln. no,.....

or 07·~••-
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•
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I

•
I

••
I
I

•
I
I
•



UTEM SURVEY o~ EAST RED HILLS f_ ABERFOYLE RESOURCES LTO.
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i

515066 110 50 90 0.042 1800 13

,I •
2 '='. ,:, ..-........ I 90 140 145 <0 .. = <0.008 520 6...J.l ",;',.10'" ,,

I
3 515068 65 160 125 1,,( 0 .. 01-0 450 10,

4 I 51506 1'1 30 1.-,1:' 8~- <o~ ':. 0 .. 021 2100 7q";;',.,J ."
•

I 5 515070 ~~ 25 95 <O. :': <0.008 1500 12"'-"

6 515071 20 30 105 <(i .. := 0 .. 012 :2450 ..
" "

,I 7 515072 ~-·I ~~ 85 <O. '" <0.008 140 12....J.~. "'-"
•

I

'251I 3 I 515073 30 170 -:: (l_~ ;-:: -::O~(J08 2050 11

3 i I ,I515074 .~ .~ :50 <o. ~;. O~OO8 2800 '1"" ! ...'

I I I I10 I I
I •

11 I I
i I

.12 i

I13

114
15

16

J17
·

·

18lr 19 I

It 20

21 I

I ~~

I I
<~

23 I DETECTION ~ ~ ~ 0.': U.. OOB 10 1'-' " "
[ 24 UNITS PPM PPM PPM r.p~ PPlvl FPM PPM •r ..

25 METHOD 101 101 101 101 309 401
:

If
1 14 :

Results in ppm unless otherwise SlJecifled
T " alement present: but concentration too low to measure

•
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