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11 INTRODUCTION

In March 1955, the Mt. Lyell Mining and Railway Company
Limited applied to the Bureau for a geophysical Survey over
several areas in the Mt. Lyell district near Queenstown,
Tasmania, with the Object of obtaining information which would
assist the Company in its proposed extensive drilling programme:
The application was supported by the Tasmanian Department of
Mines and the Bureau agreed to undertake the survey during the
summer of 1955/56.

Following preliminary discussinns between senior officers of
the Geophysical Section of the Bureau and Mr. M. Wade, Chief
Geologist of the Company, it was agreed that surveys should be
made over five areas, namely, Glen Lyell n Corridor, East Darwin,
Jukes and Comstock. Of these, the Comstock, Corridor and Glen
Lyell areas are shown on Plate 1,

Previous geophysical work was done in this district 'hy
Blazey and Douglas (1934-38) using the equipotential line method.
Their results are shown on Plate I in the form of Zones numbered
1 to 30 and Indication Zones A; B and C. In order to avoid con-
fusion, these same zone designations are used in describing the
results of the present survey where indications obtained in the
two surveys appear to coincide. A review of the results of the
work by Blezey and Douglas, together with those of a later survey
at Gormanston by the Bureau, was made by Richardson (1949), and
drilling recommendations for Indication Zones A and B in the
Corridor area were made by him.

The survey of the Glen Lyell area was commenced on 21st
November, 195 by a geophysical party comprising D.L. Rowston
(Party leader), L,V. Skattebol (geophysicist) and one university
vacation student. The Department of the Interior, Canberra,
provided surveyors for pegging and levelling the geophysical grid.
Apart from a break over the Christmas-New Year period, the survey
was continued, with the assistance of two additional university
students, until 26th March, 1956, by which time the investigation
of the Glen Lyell and Corridor areas had been completed. Owing
mainly to the difficulty of obtaining field assistants, the survey
was terminated a few weeks earlier than had been planned, but
arrangements have since been made to continue the work during the
summer of 1956/57.

This preliminary report describes the geophysical results
obtained in the Corridor area only. A more complete report on
this and the Glen Lyell area will be issued later.

The plan of the area surveyed, with mining data added, is
shown on Plate 2, The geophysical grid of the Corridor nrea, which
was surveyed from baseline 2000 (true bearing 324° 30'), does not
conform to the Mt. Lyell Mine grid. The intersection of baseline
21100 and traverse 16 on the geophysical grid has co-ordinates
00/2000W on the mine grid.

2, GEOLOGY.

The Mt. Lyell copper deposits are the subject of an extensive
literature, and intensive geological investigations are currently
being carried out by the geological staff of the Mt. Lyell Mining
and Railway Co. The following brief notes are based on geological
maps prepared by the Company.

The copper and iron mineralisation at Mt. Lyell is associated
with a broad zone of shearing, the Lyell Shear, which trends north
through Ordovician and Cambrian rocks. The effect of the shear
has been to convert hard siliceous conglomerates of the Owen Group
(Ordovician) and an assortment of sediments of the Dundas Cji•up
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(Cambrian) to sericitic and chloritic schists.

Mineralisation occurs in long narrow zones along the schis-
tosity, which is elongated generally about 40 0 west of north and
dips to the south-west. These zones are en echelon, stepping
progressively to the south-west, and consist predominantly of
pyrite With some low-grade chalcopyrite. The ore bodies in the
Mt. Lyell field occur partly as small massive lenses or the contact
between the Dundas schists and conglomerates and partly as large
disseminated pyrite deposits, with a smaller amount of copper, in
schists away from the contact. The ratio of copper to sulphnr
has a wide range and is much lower, for example, in the "Footprint"
disseminated pyrite body than at 'TJest Lyell. The ratio also shows
a considerable range within individual lenses, the copper content
often increasing towards the margin of the body.

3. METHODS AND RESULTS.

Four methods of survey were used in the Corridor area, namely,
electromagnetic, self-potential, magnetic and geochemical.

(a) ElectromaRnetic (Turam).

The electromagnetic method, using Turam equipment, was success-
ful in delineating, zones of higher electrical conductivity within
the schists. These zones, shown by the equiphase contours on
Plates 3 and 4, generally coincide with the earlier equipotential
anomalies of Blazey and Douglas but show more detail and continuity.

Plate 3 shows the contours obtained with the primary field
cable along baseline 2600, and Plate 4 shows those obtained with
the cable along 2000. Terrain, Turam, self-potential and p:eo-
chemical profiles along selected traverses 26 and 18 are shown on
Plates 6 and 7 respectively.

Large phase differences over long sections of the traverses
indicate wide bodiesof disseminated ore of relatively low electri-
cal conductivity.

The strong, Turam anomaly, extending over most of the south-
western part of the Corridor area (Plate 3), is almost coincident
with the western portion of the "Footprint anomaly (Indication
Zone A) of Blazey and Douglas. Test drilling of the " .PootIL.rint"
anomaly by D.D.Hs. 76 to 81, revealed a body rich in pyrite but
with negligible chalcopyrite over the greater part. The highest
copper assays were Obtained in D.D.H. 81, along traverse 23, but
even there the averse is less than one percent ever the best part.

One conductive zone revealed by the Turam results, which had
not previously been located by the eouipotential line method, is
situated between 1800 and 2000 on traverses 25 to 34 (Plate 3).
It is proposed to designate this as Zone 31. Copper values in a
drive from the old estern Tharsis mine increase towards this
anomaly but the drive terminated before reaching it. It is doubt-
ful whether D.D.H. 81 (Plates 2 and 6) has tested the conductive
body giving rise to this anomaly even if it extends to the depth
of the drill hole although it may have entered its south-western
edge.

The strong Turam anomaly revealed along the north-eastern -
part of the Corridor area (Plate 4) coincides with Zone 16 found
by the earlier equipotential survey. This anomaly had already
been tested by D.D.H. 406, which intersected an average of 1.4
percent of copper over 100 feet of its length. The Turam indication
continues along the schist-conglomerate contact and terminates in
the north-west at traverse 30. Projections of D.D.Hs. 79 and 406
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are shown on Plate 7 for comparison with the geophysical and geo-
chemical profiles along Traverse 18.

A weak Turam indication suggests a connection between Zone
17 and Indication Zone B (Plates 1 and 4), although Indication
Zone B has not been fully covered by the Turam survey. D.D.H. 407,
which terminates at 140 feet, was drilled to intersect Zone 17;
it assayed about 0.2 percent copper. The Anaconda tunnel which
intersects Indicatinn Zone B along traverse 34, disclosed less
than 0.2 percent copper over practically its whole length with
pyrite to a maximum of 20 percent.

From the electromagnetic results it appears that the central
portion of the Corridor area is devoid of mineralisation.

(b) Self-Potential.

Self-potential measurements were made using Oatbridge Keter
No. 225812 and S.P. Meter Type 3A, No. 9094. The self-potential
contours (Plate 5) show general agreement with the Turam contours
but the results were affected to some extent by stray electrical
currents from power lines, telluric currents, poor .soil cover and
topography.

In particular steep terrain and telluric currents produce a
marked effect which masks the self-potential anomaly that might
be expected to coincide with the Turam anomaly of Zone 16, which
lies along the schist-conglomerate contact in the north-eastern
part of the Corridor area. Some discussion of this phenomenon will
be given in the final report.

(c) Magnetic.

Observations of the vertical magnetic intensity were made.
along selected traverses. The test profiles showed no features
that could be correlated with the geology and the method was
discontinued.

(d) Geochemical.

Soil samples were taken over selected. indications for geo-
chemical assay for copier. Testing of samloles from traversa326
and 18 is complete and the results are shown on Plates 6 and 7
respectively.. However, the interpretation of the geoctlemioal 1 ,eults
requires careful consideration of the effects of such factors as
migration and leaching of copper, "salting" etc., and no attempt
has been made to include an interpretation in this preliminary
report.

4. CONCLUSIONS AND RECOMNDATIONS.

The geophysical survey by the Bureau has outlined several
indications. Most of these coincide with those outlined by the
earlier equipotential surveys of•Blazey and Douglas but some new
anomaly zones were also indicated. Comparison with the results of
diamond drilling and mina workireas shoWs that the indications are
due to zones of pyrite mineralisation with variable amounts of
chalcopyrite.

From a study of all the available data it is evident that at
least two zones warrant further investigation.

In view of the favourable results from D.D.H. 4a -;6, the prox-
imity to the schist-conglomerate contact and thu well-defined
electromagnetic indication extending over a length of about
1,500 feet, it is considered that the Turam indication in Zone
16 should be tested by drilling along its length between traverses



16 and 28.

Further, the new Turam anomaly (Zone 31), between 1800 and
2000 on traverses 25 to 34, should be drilled along traverse 30 to

A investigate the source of the indication.

Further exploration should be based on the information ob-.
tained from these holes and on a more complete study of the geop-
hysical results.
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