
MINES
qO-3(2-b

File Ref. ± ~

11MAY 199C>JO'I-'-f

Action Officer I lnit;ars

1---'-..I...L-'...w..uJ_.---,---,~

t? ~ t= l;:" • .k.......,;;;)5-~
I

I
---~T--

-----+~---l
; i
I------L ----1

L:=~t-G.,e I

May, 1990

Compiled & Written By:

Issued ByJfbi/ak
D. B. Wallace
REGIONAL MANAGER

S. W. Rand 0 n > 1\ I
GEOLOGIST~I~

(1 of 3)
(2 of 3)
(3 of 3)

TASMANIA

ENDED APRIL 29, 1990.

EXPLORATION LICENCE 43/85

BEULAH

PROGRESS REPORT FOR THE YEAR

Aberfoyle Resources Limited
EXPLORATION DIVISION

•

~ Distribution

, Department of Resources
and Energy

~ Aberfoyle - Burnie
.~ -'Aberfoyle - Hawthorn

I
I
1
1
1
I
1
1
I
1
1
I
1
I
I
I)

I

I
IJ
I
III
I



TABLE OF CONTENTS

1~90002

PAGE

1.0 SUMMARY AND CONCLUSIONS 1

2.0 INTRODUCTION 2

3.0 PREVIOUS EXPLORATION 6

4.0 1989/1990 EXPLORATION 7
4.1 Geology 7
4.2 Geophysics 8

4.2.1 Ground magnetics 8
4.2.2 UTEM 8

5.0 DISCUSSION AND RECOMMENDATIONS 9

6.0 REFERERENCES 10

APPENDICES

LIST OF PLATES

EL 43/85 BEULAH Location Map (1:100,000)
Location map showing Cambrian Mt. Read
Volcanic rocks.
EL 43/85 Summary of Exploration.
Outcrop Geology (1:2,500)
Outcrop Geology (1:2,500)
Interpretive Geology (1:10,000)
Outcrop Geology (1:10,000)
Ground Magnetic contours, Lower Beulah
UTEM Coverage Lower Beulah
Interpreted Geophysics, UTEM and Ground
Magnetics (1:10,000)

SAMPLE LOCATIONS AND PETROLOGY DESCRIPTIONS

TECHNICAL REPORT ON UTEM/GROUND MAGNETIC SURVEYS ON THE
LOWER BEULAH GRID.

2

1

BEUL 36 (in text)·
BEUL 8 (in text) .

BEUL 24 (in text) /
BEUL 16A
GP 25A
BEUL 25
BEUL 12a
BEUL 28
BEUL 32
BEUL 33

,I
i' "

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

•
I

•
I

•
'.
I



tjD0003

Elsewhere on the licence, sampling of the previously mapped
Devonian granites in the Beulah and Paradise areas indicates that
they are Cambrian in age. Limited mapping northwest of the
Promised Land located unaltered felsic volcaniclastic sediments.

A three loop UTEM survey on the grid did not detect any
conductors due to massive sulphide mineralisation.

1

SUMMARY AND CONCLUSIONS1.0

Exploration on the Beulah licence during the reporting
period focussed mainly on the Lower Beulah gridded area.

New mapping has not significantly altered the previous
geological interpretation. Ground magnetics on the grid
correlated well with surface geology and indicated a number of
minor faults and possible lithological contacts within the
massive mafic lavas.
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Previous exploration within the licence has been undertaken
by Asarco in 1973-76, Austamax in 1983-85 and Aberfoyle since
1986. No economic mineralisation has yet been discovered on the
licence. Previous exploration programmes are summarised on plate
BEUL 24.

Aberfoyle's exploration programmes on the licence have
involved the establishment of grids, mapping, petrography,
geochemical sampling and geophysical surveys (refer to plate BEUL
24). 1989/90 exploration involved programmes in conjunction with
Aberfoyle's adjoining Gowrie Park licence. The work undertaken
has been geological mapping, ground magnetic and UTEM surveys
predominantly in the Lower Beulah gridded area.

The Cambrian rocks on the licence have previously been
subdivided into three general groupings (after Jennings,1919).
These are; the Beulah Formation, covering intermediate to ~afic
basaltic and andesitic rocks in the west and east of the licence;
the Minnow Keratophyre, covering predominantly felsic quartz
porphyries and minor volcaniclastics in the centre of the
licence; and the Gog Range Greywacke which comprises a scattered
mixture of greywackes and other sediments, with only a minor
volcanic component (refer to figure BEUL 24).

Exploration licence 43/85 Beulah covers an area of 80 square
kilometres to the south of Sheffield and west of Deloraine (refer
to figure BEUL 36). The licence has been held by Aberfoyle
Resources Limited since 29 May, 1986.

Aberfoyle's primary exploration target on the licence is
volcanogenic massive sulphide mineralisation. Exploration has
subsequently centred on the Cambrian volcanic rocks which form
part of the northeastern extension of the Mount Read volcanic arc
and which cover nearly half of the licence (refer to plate BEUL
8).

490001
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The most recent phase of exploration on the licence has
involved further mapping within the Lower Beulah soil anomaly,
combined with ground magnetic and UTEM surveys.

Exploration by Aberfoy1e since attaining the licence in 1986
has involved both r~gional exploration and detailed prospect
scale evaluation in the Lower Beulah area (refer to plate BEUL
24) •

6

PREVIOUS EXPLORATION

Previous exploration within the licence is summarised on
plate BEUL 24 and is discussed briefly below.

3.0

A 1984 airborne EM survey, flown for Austamax by DIGHEM,
produced 82 anomalies (Vivian,1984). Follow-up of these also
failed to produce any significant encouragement and the licence
was relinquished in 1986.

Initial systematic exploration within the licence was
undertaken by Asarco during the period 1973 to 1976. They
conducted a regional stream sediment sampling programme with
around 1 to 2 samples collected per square kilometre (refer to
plate BEUL 3 in Sise, 1987 for sample locations). This programme
failed to produce any encouraging anomalies and the licence was
sUbsequently relinquished.

Exploration by Austamax (Amax) initially involved a
reassessment of the Asarco stream sediment data combined with
additional sampling. This produced only one anomaly on the
current licence which was considered worthwhile following-up.
Limited rock chip sampling in the area, however, failed to
provide any further encouragement.

In 1989 a large grid was established over the Beulah
Formation lavas in the Lower Beulah area to allow for accurate
mapping and geochemical sampling (Rand,1989). "c" horizon soil
sampling and geological mapping located a large zone of massive
basalts, with variable intensity hydrothermal alteration, that
were strongly geochemica11y anomalous. The strong base metal soil
anomalies occurred in a trend away from an area just south of the
licence which contains outcropping barite mineralisation.

Detailed work in the Lower Beulah area initially involved
rock chip sampling, which produced only limited encouragement
(Sise,1987). UTEM surveying in the area failed to detect any
massive sulphide conductors (Jack,1988).

Petrographic and geochemical study of selected Beulah
Formation lavas, in 1988, indicated that they were calc-alkaline
Mt. Read volcanic rocks similar in many respects to the Que­
Hellyer volcanic package (Jack,1988). Lead isotope analysis
indicated that lead isotope signatures from weakly mineralised
rocks in the area were probably of a Cambrian hydrothermal origin
and were distinctly different to that attributable to Devonian
mineralising systems.
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4.1 Geology

4. Limited regional reconnaissance mapping.

2. Ground magnetic surveying over the entire gridded area.

1. Further mapping at 1:2500 scale over the Lower Beulah
grid.

49000S
7

1989/1990 EXPLORATION

Alteration located within the Lower Beulah grid comprises
further haematite, calcite and trace pyrite, plus intense
epidote/quartz alteration (refer to plate BEUL 25).

No stratigraphy could be determined within the area of
massive basalts on the grid due to their massive nature and the
lack of outcrop within the predominantly pastured ground. Units
of lava breccias have been located (refer to plates BEUL 16A and
GP25A), but the limited nature of these and their scattered
occurrence mean that correlations between them are not considered
useful. The mapping has, however, confirmed the presence of the
coarse grained epic1astic unit striking north-south along the
western edge of the Beulah formation basalts.

3. A three loop UTEM survey over parts of the grid not
previously covered.

Field work undertaken during the reporting period was
predominantly within the Lower Beulah gridded area. This was
aimed at further defining the stratigraphy in the area and
locating any favourable indicators for massive sulphide
mineralisation.

Exploration undertaken on the licence during the reporting period
comprised:-

Samples 562182 and 562183 are samples of the Beulah and
Paradise granites respectively (refer to plate BEUL 25 and
appendix 1 for petrology descriptions). 562182 is described as an
aphyric granodiorite considered to be a deep intrusive rock
clearly unrelated to the Devonian granites. 562183 is considered
to be a shallow intrusive mafic andesite texturally and
mineralogically similar to the Crown Hill intrusive andesites.

The main change in previous interpretations derived from the
recent mapping is the recognition that the intrusive granites and
microgranites in the Beulah and Paradise areas are in fact of
Cambrian age rather that the previously considered Devonian.

Outcrop geology for the Lower Beulah gridded area is shown
on plates BEUL 16A and GP 25A with interpretation shown at
1:10,000 scale on plate BEUL 25. The mapping has produced no
significant differences from the previous interpretation
(Rand,1989).

4.0
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4.2 Geophysics

Ground magnetic and UTEM surveys were undertaken on the
Lower Beulah grid as part of routine exploration practice.

The main features of the data are a generally good
correlation of the data with surface geology, with a number of
faults and possible lithological contacts interpreted.

This shallow intrusive rock is flanked by (intruded into)
Cambrian felsic volcanics classified as part of the Minnow
Keratophyre suite (refer to plate BEUL 25).

Ground magnetics

UTEM

4.2.1

4.2.2

This was undertaken in order to assist mapping on the grid.
The survey results are plotted as contours on plate BEUL 28, with
a complete interpretation shown on plate BEUL 33 and described in
Walker,1990 (appendix 2).

Additional reconnaissance mapping was undertaken in the
northwest corner of the licence along Smiths Road in the Promised
Land area (refer to plate BEUL 12a). This was aimed at
determining the geology and detecting any possible alteration in
an area close to a reported outcrop of barite (Temby,1985). Rocks
located comprise interbedded fine ash volcaniclastics and coarse
volcaniclastic sandstones containing common quartz and feldspar
phenocrysts plus moderately common felsic lava fragments. This
area has previously been included in rocks classified as Lorinna
Greywacke of Bamford and Green (1986) and Gog Range Greywacke of
Jennings (1959). No alteration was observed.

A three loop UTEM survey was conducted on the Lower Beulah
grid on the Beulah licence. Loop locations and reading lines are
shown on plate BEUL 32, with raw data and an interpretation map
(BEUL 33) included in appendix 2. When combined with the previous
survey over the 'anomaly l' area (Jack,1988), this completes
coverage of the grid on the Beulah licence.

The survey failed to detect the presence of any conductors
attributable to massive sulphide mineralisation.
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The mapping on the Lower Beulah grid has been completed.
Large volumes of mafic volcanic (Beulah Formation) lavas have
been located but with limited favourable indicators of massive
sUlphide mineralisation. Alteration observed comprises variable
haematite, calcite and occasionally pyrite alteration. Strong
epidote/quartz alteration observed is not considered to be
typical of volcanogenic hydrothermal alteration systems and
provides some problems as to potential origin. The limited
lithological variation of the rock package is considered to be a
negative factor.

Mapping in the Beulah area should continue over the
remaining outcropping Beulah Formation rocks to correctly
determine their distribution and locate any lithological
variations. Some attention should be paid to the area immediately
north of the grid where anomalous soil geochemical trends
continue.

Mapping should be carried out in the area north of Paradise
where the now recognised Cambrian shallow intrusive andesite
(sample 562183, section 4.1) intrudes Cambrian felsic rocks. The
mapping should be aimed at locating any possibly extrusive lavas
which might provide potential host horizons for mineralisation.

A 50% reduction of the licence is required on the 1991
anniversary date of the licence so regional reconnaissance
mapping should be conducted to determine the prospectivity of the
remaining Cambrian volcanic rocks on the licence. This should
include a continuation of the mapping programmes over Beulah
Formation lavas in the northwest of the licence and should also
include an assessment of the Minnow Keratophyre felsic suite of
volcanics.

It is recommended that Asarco and Amax's stream sediment
surveys be reassessed in light of their failure to indicate the
large zone of anomalous soil geochemistry in the Lower Beulah
area. This reassessment should include re-collection of some
stream sediments in the area to compare with Aberfoyles
technique.

If the previous sampling proved to faUlty then regional
stream sediment sampling should be reattempted over areas
considered to be most prospective.
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SAMPLE

562182

562183

APPENDIX 1

SAMPLE LOCATIONS

AND

PETROLOGY DESCRIPTIONS

(Descriptions provided by Dr. A.J. Crawford,
University of Tasmania)

LOCATION (refer to sheet BEUL 25)

AMG 5410950N,447500E Float sample from paddock off
Beulah Road.

AMG 5414500N,443700E Float sample from paddock off Old
Paradise Road.
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SAMPLE NUMBER: 562182

SUMMARY:
This is a holocrystalllne, aphyric granodiorite to high-K

diorite intrusive rock, composed of interlocking albite, altered
Kspar, quartz, hornblende, minor biotite, and late magmatic to
metamorphic chlorite, epidote and possibly pumpellyite. It is
clearly Cambrian, and unrelated to the Devonian granites.

HAND SPECIMEN:
This is a texturally well-preserved, but strongly weathered and

Fe-stained massive holocrystalline andesite (diorite).

THIN SECTION:
In thin section this sample is seen to be an essentially aphyric

holocrystalline granodiorite or syenite, with an average grainsize around
1-2mm. There are two feldspars present, both occurring as subhedral
prisms growing into anhedral, coarse-grained interstitial quartz. Albite is
twinned and fresh, inclusion free and clear. In contrast, former Kspar is
cloudy to totally replaced by sericite. and is modally more abundant than
the plagioclase. Quartz probably forms only 8-10 modal% of this sample.
The main mafic mineral in this granodiorite is ragged, elongate very pale
green hornblende. This appears to be primary, rather than secondary
actinolite. It is often marginally altered to brownish pleochroic biotite,
probably representing a late-magmatic reaction, and small plates of tan
biotite are not uncommon.

Interstitial areas between plagioclase, quartz and Kspar are generally
filled with radiating fibrous green chlorite that is strongly pleochroic, and
resembles pumpellyite in places. Smalileucoxenized FeTi oxide grains
also occur mainly interstitially with apatite and lens-shaped sphene
crystals. Other alteration minerals include epidote and secondary quartz.

This sample is a granodiorite, verging toward a high-K diorite. It is
quite clearly of much deeper intrusive origin than any other sample
described from this set. It is quite possible that this sample is a deep
intrusive analogue of the same andesite lavas and dykes described above.
already have a few better preserved samples of the same body (from the
Geopeko end of the intrusion) prepared for analysis.

480014
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SAMPLE NUMBER: 562183

SUMMARY:
This Is a plagioclase+biotite+auglte+hornblende+FeTI oxide +

apatite-phyrlc shallow intrusive mafic andesite almost
certainly comagmatic with the andesite lavas described in this
report.

HAND SPECIMEN:
This is a very well-preserved dark brown porphyritic mafic andesite.

THIN SECTION:
This is a beautifully preserved mafic andesite with an exceptional

phenocryst assemblage, in order of abundance plagioclase (~20 modal%),
biotite (10-12 %), augite (~1 0%), hornblende (3%), FeTi oxide and apatite
(each 0.5-1%), set in a holocrystalline groundmass. The plagioclase is
albitized and slightly sericite-flecked, and commonly contains small
epidote granules. Biotite phenocrysts are up to at least 3mm long, but are
completely replaced by chlorite and epidote with minor secondary quartz.
Augite is perfectly fresh, and occurs as small, euhedral elongate prisms
mainly less than 1mm long. Hornblede phenocrysts are also mainly fresh,
show strong olive- to pale green pleochroism and are also mainly less than
1mm long. Apaite occurs as quite large elongate prisms often more than
1mm long. The FeTi oxide microphenocrysts appear to be only slightly
altered to leucoxene.

The groundmass of this sample was almost holocrystalline. It was
composed of interlocking small plagioclase laths and interstitial anhedral
quartz. Alteration of the groundmass includes patches of secondary
quartz, chlorite and epidote, with minor sericite speckling.

This sample Is almost certainly a shallow intrusive mafic andesite
comagmatic with the andesite lavas described in this report. Again, the
analogy both texturally and mineralogically with the Crown Hill intrusive
andesites is strongly emphasized by this excellent sample. I have kept a
bit of this winner to analyze.
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SUMMARY

A three loop, 32.5 line-km UTEM survey was carried out in the
Lower Beulah area. The survey defined a number of formational
sources but failed to detect a response from sulphide
mineralisation.

Ground magnetics over the Beulah/Gowrie Park licences was found
to correlate with geological features and may be used to trace
the geology beneath cover.
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1. INTRODUCTION

1.1 General

Exploration Licence 43/85 "Beulah" (Figure 1, 2> has
been held by Aberfoy1e Resources since 29 May 1986 and
covers 80 square kilometres to the southeast and
southwest of the town of Sheffield, 25 kilometres south
of Devonport.

Exploration title was sought on the basis of general
similarities between the stratigraphic sequence in the
Beulah district and those on Aberfoy1e's Mackintosh
property, which encloses the Que River and Hellyer
massive base metal orebodies.

Aberfoy1e's exploration program has included
establishment of grids, mapping, geochemical sampling,
petrography, ground magnetics and UTEM surveys.

1.2 Geophysics

Exploration has included the use of geophysical methods
as an aid to mapping and to define possible targets.
Early in 1989 a ground magnetics survey was completed
across the Garden of Eden grid on the Beulah licence.
This was extended in July 1989 to provide a
comprehensive ground magnetics coverage of prospective
horizons. This report includes an interpretation of the
magnetics.

Electromagnetic methods have made significant
contributions to the discovery and delineation of the
Que River and Hellyer massive sulfide ore deposits
(Webster and Skey, 1979; Silic et al, 1985; Eadie et al,
1985). Following the discovery of the Hellyer orebody,
Aberfoyle Resources has rigorously employed the UTEM
(University of Toronto Electromagnetic System> method
(West, et aI, 1984> in the search for new targets.

A three-loop UTEM survey was carried out in the Lower
Beulah area in December 1989. The data and an
interpretation of results of this survey are presented
in this report.
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2. GROUND MAGNETICS SURVEY

2.1 Survey Specifications

The initial ground magnetics survey was completed with
Aberfoyle's EDA Ornni-IV magnetometers at a line spacing
of 100m with a sampling interval of 10m.

The second phase magnetics survey was carried out by
Highland Exploration at a line spacing of 200m with a
sampling interval of 10m. The two survey data sets were
combined to produce a composite data set. A median
filter was applied to the data to produce contours of
total magnetic intensity at a contour interval of 50nT.

2.2 Discussion of Results

An interpretation of the ground magnetics data is shown
on Plate 1. The main features in the data are as
follows:

1. A well-defined contact between the relatively
magnetite-depleted sediments of the Gog Range Greywacke
and volcanics of the Beulah Formation, eg:
10150N/4B2BOE.

2. A 500 metre wide trough of magnetite-depleted
material in the west of the survey area interpreted to
consist of Gog Range sediments bounded by Devonian
granite to the west and epiclastic sandstone of the
Beulah Formation to the east. ego 10200N/4B150E.

3. Dominant NE-SW and SE-NW primary fracture sets and
secondary east-west fracture systems ego 9950N/49900E ­
10500N/50BOOE (NE-SW).

4. Magnetic high zones coinciding with mapped areas of
intense epidote/quartz alteration and pervasive
haematite alteration. ego 10300N/4BBOOE.

5. Boundaries and discrete bodies within the area of
the Beulah Formation possibly representing contacts
between or occurrences of andesitic, basaltic and
rhyolitic lavas. Relationships of magnetic signatures
with lithology are unknown due to lack of surface
control eg: 10600N-49500E.

6. Magnetic Devonian Granite bodies in the west of the
survey area. These are apparently fault-bounded with
Gog Range sediments.



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

•

3.

4.

UTEM SURVEY

3.1 Survey Specifications

The UTEM survey was conducted by Lamontagne Geophysics
<Australia) Pty Ltd in mid-December 1989 using UTEM-III
instrumentation. Single, vertical component magnetic
field data were recorded at a base frequency of 26.23Hz.
The survey comprised three transmitter loops and
resulted in the collection of 32.5 line-km of data
spaced at SOm.

3.2 Discussion of Results

The UTEM data sections are provided in Appendix II.
Appendix I details plotting specifications for the data.
Interpretation of conductors is shown on Plate 1. The
main features in the data set are:

1. All conductors are related to "formational" sources,
interpreted to be either:-

i) conductive masses contained within stratigraphic
units

ii) variations in the conductivity of alluvial
overburden weathering troughs

iii) faults and shears. These conductors dominate the
early time channels and thus represent shallow features.

2. A general relationship exists between conductor
boundaries and features defined from the magnetic
interpretation <faults, geological contacts).

CONCLUSIONS AND RECOMMENDATIONS

1. The results of the UTEM survey at Lower Beulah
downgrades the possibility of sulphide mineralisation
occurring within the penetration limits of the UTEM system.
All conductive features identified from the survey represents
formational sources and none warrant further investigation.

2. The ground magnetics correlates well with the geology and
the interpretation may be used to extend known geological
structures and boundaries beneath cover.
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APPENDIX I

UTEM DATA PLOTTING SPECIFICATIONS



For continuously normalised plots:

reference = channel 1
base = primary field (total> at reading

station

For point normalised plots:

reference = channel 1
base = primary field (total) at reference

station

UTEM DATA PLOTTING SPECIFICATIONS

All channels plotted as:

NOMINAL TIME WINDOWS
(for a base frequency of 26.23 Hz)

480028

0.037
0.074
0.149
0.298
0.596
1.191
2.383
4.766
9.531

19 .06

End (ms)

x 100%

0.028
0.056
0.112
0.223
0.447
0.894
1. 79
3.57
7.15

14.30

Centre (ms)

0.019.
0.037
0.074
0.149
0.298
0.596
1.191
2.383
4.766
9.531

channel - reference
base

Start (ms)

10
9
8
7
6
5
4
3
2
1

Channel No.
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APPENDIX 2

UTEM DATA SECTIONS
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UTEM SURVEY .\ LOIIER BEULAH for ABERFOYLE RESOURCES LTD

~onduc\.d by LAMONTAGNE GEOPHYSICS Job 8975 bose fre. (hz) 26.230 DEC 89
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UTEM SURVEY .\ LOWER BEULAH fo. ABERFOYLE RESOURCES LTD

eondue\ed by' LAMONTAGNE GEOPHYSICS Job 8975 bo.. fro. Chz) 26.2313 DEC 89

loop no 7505 line 184eeN component Hz ••condQry field en I point norm.
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UTEM SURVEY .1 LOWER BEULAH for ABERFOYLE RESOURCES LTD

eonduelod by LAMONTAGNE GEOPHYSICS Job 8975 bo•• froq (hz) 26 230 DEC 89
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UTEM SURVEY .\ LOIIER BEULAH for ABERFOYLE RESOURCES LTD

~onduc\ed by LAMONTAGNE GEOPHYSICS Job 8975 bose freq en,,) 26.2313 DEC 89
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UTEM SURVEY 0\ LOIIER BEULAH for ABERFOYLE RESOURCES LTD

conduc\ed by LAMONTAGNE GEOPHYSICS' Job 8975 bose fre. (h.) 26.230 DEC 89

Icap no 7505 lin. II eeeN comF»0nenl Hz ••condary field eh I point norm.
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UTEM SURVEY .\ LOWER BEULAH for ABERFOYLE RESOURCES LTD
conduc\.d by LAMONTAGNE GEOPHYSICS Job 8975 bo.. fr.q en.) 26.230 DEC 89
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UTEM SURVEY .\ LOWER BEULAH f.r ABERFOYLE RESOURCES LTD

conduc\.d by LAMONTAGNE GEOPHYSICS Job 8975 b ••• fr.q (hz) 26.238 DEC 89

loop no 7585 line 114SeN componen\ Hz secondary flold Ch I conlin. norm.
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