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SUMMARY

Geophysical work carried out in the Comstock Valley in early
1965 for the Mount Lyell Mining and Railway Company completed the survey
initiated in 1964. The aim of the survey was to investigate the possible
occurrence of sulphide mineralisation similar to that already known in the
Mount Lyell field using electromagnetic, magnetic, and electrical methods.

Anomalies were recorded with both electromagnetic (Turam) and
induced polarisation methods. The Turam results indicate a conducting zone
extending across the area in a position geologically favourable for miner-
alisation. Strong to medium induced polarisation effects were recorded over
the greater part of the conducting zone. The geophysical results compare
favourably with those over known orebodies in the Mount Lyell field. It
is considered that the anomalous zone is due mainly to mineralisation,
although in places shear zones may contribute to the higher conductivity.

Another Turam anomaly of small extent, accompanied by a weak'
induced polarisation anomaly may be due to-weak sulphide mineralisation or
possibly to lead-zinc mineralisation similar to that in the Tasman galena
lode.

Four drill holes are recommended as a preliminary test of the
V^geophysical results.
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1. INTRODUCTION

The Comstodk mines are situated on the northern flank of Mount
Lyell about three miles north-east of Queenstown, Tasmania', (Plate 1).
The old workings are near the head of the Comstock Valley., which is
bordered by Mount Sedgwick to the north and Mount Lyell to the south. The
valley is drained by the Comstock Creek, which flows eastward into the King
River. A road along the old Comstock tram track provides access to the
area (Plates 1 and 2).

The Lyell Comstock mine contains four en echelon, disseminated,
pyrite-chalcopyrite orebodies. These have been mined sporadically for
copper from 1901 until 1944 when prevailing economic conditions caused a
cessation of operations. The Tasman and Crown Lyell mine extended (here-
after referred to as the Tasman mine) is a small galena-sphalerite lode
about eight hundred feet east of the main workings.

The earliest geophysical surveys of the area were conducted by
E.L.Blazey and G.Douglas between 1934 and 1938 (Richardson, 1949). The
equipotential-line method was employed on the survey, which covered a small
area north of the mines. The Bureau of Mineral Resources (BMR) conducted
a similar survey in 1948-1949 (Webb, 1958) and covered all the area in
the vicinity of the mines. A second survey was carried out by the BMR in
1957 (Royston, 1959) using the more modern Turam (electromagnetic) method.
The survey again covered the mine area, and the earlier findings were out-
lined in more detail. The private company Rio Tinto (1959) conducted a simi-
lar survey north-east of Ro*stonts work in 1958-1959. The positions of all
these areas are shown in Plate 2. These surveys outlined mineralisation of
the Lyell Comstock and Tasman mines, but did not indicate any new prospects.

At the request of the Mount Lyell Mining and Railway Company,
supported by the Tasmanian Mines Department, a geophysical survey of the
Comstock Valley was commenced in 1964 (Williams, 1965) and completed during
the period January to April 1965. Most of the work was carried out in the
1965 season. The surveyed area is shown in Plates 1 and 2. It was selected
to investigate the eastern part of the vallpy, which appeared a.favourable

.

prospect for further sulphide orebodies. The methods used were electro-
magnetic, induced polarisation, self-potential, and magnetic.

The progress of the survey was hampered by bad weather and the
rugged terrain, which are typical of the west coast of Tasmania. The
geophysical party consisted of geophysicists J. P. Williams (party leader),
R. H. Andrews, and A. Howland-Rbise (for part of survey), and four field-
hands. Two of the field-hands were provided by the Mount Lyell Mining and
Railway Company. The geophysical grid was surveyed and pegged by the Mount
Lyell M. & R. Co.,which also assisted the progress of the survey by
bulldozing access tracks.

Permission of the Mount Lyell M. & R. Co. to use the inferred
geological sections is gratefully acknowledged. The author also wishes
to thank the staff of Mount Lyell M. & R. Co., especially the Chief
Geologist, R. Elms, for their co-operation.

2. GEOLOGY

The most recent accounts of the geology of the area are given by
Wade and Solomon (1958) and by Solomon and Elms (1965). This summary is
drawn largely from these two sources.

The Comstock Valley is a classic example of a' U-shaped glaciated
valley. It is bordered to the north and south by the slopes of Mounts
Sedgwick and Lyell, which are composed of the weather-resistant Owen
Conglomerate Series. The western part of the valley is rugged owing
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to recent erosion of glacial deposits, but in the east the glacials
have been reduced to the level of a swamp.

The geological succession is indicated in the regional geological
map of - PI -ate 1. Since this map was compiled, the geology of Mount Lyell
has undergone revision and the Dundas Group, with the exception of the
Jukes Conglomerate, is now referred to as the Mount Read Volcanice. The use
of the term Mount Read Volcanics in this report follows the geological
description of Solomon and Elms (1965). A detailed geological map of
Comstock is not available because of the lack of outcrop. The inferred
geological sections of Plate 4 were supplied by the Mount Lyell M. & R. Co.
as a guide to the possible structure of the area. Owing to lack of outcrop,
they are not claimed to be accurate. Their main purpose is to demonstrate
the complicated folding and faulting which produce such anomalies as older
schist on top of conglomerate.

The oldest rocks that crop out in the Comstock area are the Lyell
schists. These are mainly the Cambrian Mount Read Volcanics which have under-
gone chloritization and albitization during the Deronian period. They
have been described variously aa altered volcanics, greywackes, porphyries,
and, most recently, as altered keratophyres and pyroclastics (Solomon &
Elms, 1965). Near. the Lyell CoMstock open cut the schistosity has a north-
easterly trend, but gradually swings to the east over the Tasman mine as it
follows the conglomerate contact.

Deposition of the Owen Conglomerate Series commenced in the late
Cambrian or early Ordovician. The series consists of conglomerate', shales 9

and sandstones and forms the main outcrop in the Comstock area. The series
contains some haematite, which may be secondary, and in places appears to
be altered to schists so that the schist-conglomerate contact is not
necessarily a stratigraphic one.^•

The Gordon Limestone is also Ordovician. It does not crop out
at Comstock, but may overlie the conglomerate in the east (see inferred
geological section of traverse 5600E, Plate 4.) The Crotty Cuartzite of the
Eldon Group (Silurian) crops out to the north-east of the area. It would
overlie the Gordon Limestone, if this is present, but otherwise the Owen
Conglomerate.

• -The main Cainozoic deposits are tills and varved shales, which
resulted from the Pleistocene glaciation, Maximum thickness of these
sediments is probably about 200 feet (authors observation).

Lower Palaeozoic tectonic movements caused folding of the.Lyell
schists and . the early movements along the Lyell Shear. These movements
continued during the Tabberabberan Orogeny. The folding and uPthrusting
of the Owen Conglomerate Series -were accomplished in this period. The
Sedgwick and Comstock Faults, prominent structural features of the .
area,-,are also related to this orogeny.

The mineralisation of the Mount Lyell field took place in the
closing phases of 'the Tabberabberan Orogeny. The orebodies are largely

in the Mount Read Volcanics. They are adjacent to the conglomerate and at
the intersection of the 4ye11 Shear zone and the major east-west structures
of the field. The Comstock orebodies are at the intersectionof the Lyell
Shear and the Comstock Fault.

The four Comstock orebodies are en echelon and pitch tcOhe south-
west. The ore is disseminated chalcopyrite with bornite, pyrite . and minor
amounts of associated minerals. The mineralisation is typical of the
disseminated orebodies of the Mount Lyell field.

,,r
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The Tasman mine lies to the east of the Lyell Comstock open cut and
has two orebodies (Plate 3)0 The northern body is disseminated bornite in
schist. The southern body is a small, rich, silver-lead-zinc lode.

The structural features of the area suggest that the Comstock4
Fault continues east of the Tasman mine under glacial cover. Mineralisation
may be related to this fault zone.

The 1964-5 geophysical survey was planned to investigate the
possibility of mineralisation along the presumed extension of the Comstock
Fault. The geophysical traverses were located at right angles to the
regional strike of the sediments because known mineralisation is approxi-
mately parallel to this Strike. The traverses were extended north across the
valley to cov4Ir the area about the Sedgwick Fault. No mineralisation has
been recorded along this fault, but it is in a structurally favourable position.
Although copper clay deposits occur in the Gordon Limestone at Linda, their
presence is notsuspected in the survey area.

\
30 METHODS AND EQUIPMENT

Geophysical methods used on the survey were self-potential (S-P),
magnetic, electromagnetic (E.M.), and induced polarisation (I.P.).

The self-:potential method. This method. involves the surface
measurement of naturally occurring potentials within the earth. An
electrochemical process involving two half-cell reactions, oxidation
and reduction, can give rise to large negative self-potentials over
sulphide orebodieS. It is generally thought that the orebody should be
intersected by the watertable to provide the necessary conditions, but this
is riot always the case (Becker & Telford, 1965). S-P anomalies may also
be due to graphite deposits or large topographic features.

A transistorised S-P meter (type RI,807B) designed by the BMR
was used in the survey. This unit is portable, an important consideration
in areas of rough terrain. It also has a high input impedance which is very
desirable at Mount . Lyell, where the contact resistance of potential electrodes
is usually high. This is partly due to the scree slopes and partly to the
covering of peat which' may be several feet thick in the valley.

The magnetic method. Variations of the vertical magnetic field
intensity of the Earth were observed at Comstock with an ABEM vertical vari-
ometer. Magnetic anomalies are due to the concentration of magnetic miner-
als such as pyrrhotite or magnetite. Pyrrhotite has never been recognised
at Mount Lyell. Minute quantities of magnetite are present in some ore-
bodies and surrounding sediments. Although correlation is difficult, the
resultantanomalies may assist in outlining the general structure of an
area (Williams, 1965).

The electromagnetic method. With this method an artificial
electric field is induced in the earth, and its behaviour is studied at
various points on the Earth's surface. The anomalous fields that arise if
electrical conductors are present can be recognised from surface Observations.
The E.M. method used at Comstock was Turam. The equipment was the ABEM
Turam 2S compensator-amplifier.

In the Turam method an alternating electrical field is
established in the area by an audio-frequency generator connected in
series with a long straight insulated cable grounded at both ends.
The distribution of the primary field over the area can be calculated
for homogeneous ear"th. Secondary or eddy currents will be induced in any
electrical conductor present. The fields due to these currents are super-
imposed on the primary field, and the resultant field can be measured at the
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surface. The detection apparatus consists of two search coils connected to
a compensator-amplifier. The coils are-kept a constant distanceapart and
moved along traverse lines at right angles to the primary cable. The para-
meters measured are the ratio of the vertical field amplitudes and the dif-
ference in phase angles in +Ile two coils. A correction for normal ratio
of homogeneous earth is then applied to each measured or field ratio to
give the reduced ratio. The phase angle differences do not requite corrections.
The reduced ratios and phase angle differences are indicative of sub-
surface conductivity.

Superimposition of the secondary fields on the primary field
usually causes an increase of total field amplitude, so reduced ratios
greater than 1.0 normally indicate the presence of a conductor. The
secondary currents usually cause a phase lag relative to the primary field,
so that the presence of conductors is usually indicated by negative phase
angle differences.'

The depth at which the Turam method can detect subsurface conductors
is governed by the frequency of the primary field. Depth of penetration
increases with decrease of frequency. Primary field frequencies of 220 c/s
and 660 c/s can be employed with the 25 equipment. 220 c/s is a convenient
frequency that is low in the audio range, but high enough to avoid effects
due to natural earth currents.

The strength of a Turam anomaly depends on distance of the source
from the primary cable as well as the nature of the source. Turam obser-
vations are usually confined to within 1800 feet of the primary cable
as the strength of the primary field decreases with distance from the cable.

The maximum ratio and minimum phase angle difference coincide
approximately with the location of the conductor° Under favourable con-
ditions, the depth to the current concentration in the conductor and the
degree of conductivity may be estimated from the Turam results. The real
and imaginary components of the vertical electromagnetic field vector can
be derived from the reduced ratios and phase angle differences. These .
components are then used to calculate the position of and depth to the
current concentration. The degree of conductivity is deduced from the
relative amplitudes of the ratio and phase anomalies. At the scale on
which the Turam results are plotted in Plates 3 and 4, equal amplitudes indi-
cate a medium conductor; a small rati& and large phase anomaly indicates a
poor conductor; and a large ratio and small phase anomaly a good conductor.

The inlased_polarisation method. The I.P. effect is exhibited by
rocks in which the ionic conduction paths are blocked by metallic minerals.
If a current is passed through such a rock, an electrochemical force must
be overcome to permit passage of the current. The force opposing current
flow is believed to be due to polarisation at the metal/solution interfaces
and an added voltage called overvoltage is required for passage of the

_current._ If the applied current is switched off, the overvoltage
decays in la finite tiMe. Because the overvoltage is also built UP over

a finite time it is found that rook impedances decrease with increasing
frequency.

With the Geoscience Inc. equipment used at Comstock, measurements
were taken in the frequency domain. The apparent resistivity of the ground
is measured at two frequencies, and the percentage change is called the
frequency effect (F.E.). Hence

F.E. = rdc
-fac x 100%

Pao
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where f
'dc is the apparent resistivity at the low, or 'd.co', frequency

andio is.the apparent resistivity at the high frequency. The frequency
effecPincreases as the difference between the two transmitting frequencies
is increased. Frequencies of 10 c/s and 0.3 c/s were used. 10 c/s is chosen
as an upper limit because electromagnetic coupling can be troublesome above
this value. 0.3 c/s was the minimum value used in order to avoid inter-
ference from natural low frequency earth currents and self-potential
effects.

The results are also presented in the form of metal factors (M.F.),

M.F.^F.E. x 2000 mhos/ft

Pac

The metal factor is considered to be related to the content of
metallic minerals in the ground.

The observations were made with the dipole - dipole configuration,
and the results were plotted in the conventional sectional form. These
sections must not be considered as true vertical cross-sections of the earth's
electrical properties. They may have no direct relationship to depth.

The I.P. effect is exhibited by electronic conductors such as
metallic sulphides, oxides such as magnetite, graphite,, and native copper.
Under certain conditions, clay deposits can also give I.P. effects. Ionic
conductors, such as mineralised water in shear zones, will not produce I.P.
effects.

The I.P. anomalies due to sulphide mineralisation are generally
characterised by small apparent resistivities, large frequency effects, and
consequently, high metal fact=30 The low rgsistivities are due to the high
electrical conductivities of the sulphides compared to the country rocks.

The form of an I.P. anomaly is influenced by several variables.
The most important are 8

(1) The size of the source. This has obvious effects on the extent
of the anomaly.

(2) The degree of mineralisation. It is found that disseminated
mineralisation will give a stronger frequency effect than a
massive body. This is due to the increased number of interfaces
over which polarisation can take place. .

(3) The position and separation of the electrodes relative to the
scurce. This may have an unexpected effect, e.g., if the source
is small and lies entirely between two electrodes, it is impos-
sible to determine its position from one set of readings.

40 FIELDWORK AND RESULTS

Plate 2 shows the geophysical grid. It has the same orientation
as the mine grid, but the co-ordinates were simplified and the datum was
chosen arbitrarily. Traverse 6400 E marks the eastern limit of the lease
held by the Mount Lyell M. & R. Co.

Self-22Iential

Traverses 00 to 2400 E were surveyed at 50-ft intervals from 1400 S
to 100.N with the S-P method. Large negative anomalies were recorded on the
southern parts of all traverses. These coincided with the steep slopes of
Mount Lyell. Effects due to electric trains (Williams, 1965) were recognis-
able, but avoidable. As poor surface conditions led to inaccurate readings
and no significant anomalies were recorded, the use of the method was dis-
continued,

where •
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Magnetic 

Test readings were made over E.M. and I.P. anomalies, but no
anomalies were recorded and the method was not further applied. .

Electromagnetic

The traverses surveyed with the Turam method are shown in Plates
5 to 8. Readings were taken every 50 feet with a coil spading of 100 feet.
Traverses 5000 E to 6200 E were re-surveyed with a coil spacing of 50
feet to give more detailed information for depth calculations. Frequencies
of 220 c/s and 660 c/s were used on all traverses.

- The'results using the
two frequencies .were similar and only those at 660 c/s are presented.

Selection of suitable positions for the primary cable was a
problem. After a series of tests, a primary cable at 1200 S was abandoned
in favour of one along 800 S, with grounding points at 00 and 7000 E.

The ratio and phase results shown by contours in Plates 5 and 7
were measured with the primary cable at 800 S, except for traverse 00 and
400 E, which were surveyed with the primary cable at 1200 S. The results on
traverses 00 and 400 E have been included to complete the contour plans
and this appeared to be justified as the results on 800 E from both cablea
were in good agreement. The contoured ratio and phase results of Plates 6
and 8 were measured With primary cable at 1800 N and grounded at 1000 W and
7200 E.

The Turam results obtained with the two primary cable positions,
800 S and 1800 N, show minor differences where the layouts overlap between
00 and 800 N. The agreement of results was not improved by changing the
cable position or grounding points. Because of these differences, the
results from the two cables are discussed separately. Turam profiles, with
I.P. results and inferred geological sections, along selected traverses are
shown in Plate 4.

PriMári cable at 800 S (Plates 5 and 7). The main feature is the
anomaly extending from 300 S on traverse 6400 E to 800 N on traverse 800 E.
The anomaly is narrow and well-defined on traverses 6200 E to 5200 E, but
becomes wider west of 5200 E. The highest ratio values odour between
3600 E and 1600 E. West of 1600 E the anomaly weakens rapidly and on traverse
800 E it is only discernible in the phase difference measurements.. On the
north side of the anomaly from 3600 E to 1600 E, positive phase differences
up to +10 and low ratios of about 1.0 are present. These features could
not be traced.west of 1600 E as the distance from the primary cable became
too great.

Between 800 N and 200 S on traverse 00 to 1200 E, another Turam
anomaly was observed.- This is strongest on traverse 802 E (see Plate 4),
where ratio values reach 1.13 and phase differences -13 . Low ratios (1 to
0.9) and positive phase differences (to +5 ) occur on the north side of theanomaly.

( Plates 6 ^The main Turam anomaly
already described was not covered completely because the distance from the
cable at 1800 N became po great. However, a small anomaly with ratio 1.20
and phase difference -5 , observed on traverse 400 E at 800 N and traverse 00
at 1000 N, may be a continuation of the main anomaly; although its presence
on 800 E is doubtful.

A Small but well-defined anomaly occurred on traverse 6400 E at
2400 N. It weakens. rapidly to the west and its eastern extent is unknown,
as the survey was not continued beyond the lease boundary. .There are no
other significant anomalies in the area. Some variations in ratio and phase
values are apparent in the contour maps, but they are not in the form of
recognisable anomalies.

w
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Induced polarisation 

The method was not used on all traverses but was concentrated
mainly on the Turam anomalies. The traverses surveyed are indicated in

.^Plates 5 to 8. A dipole length Of 200 feet was used. One traverse, 3200
E, was repeated with 300-ft dipoles but little additional information was
obtained. The depth penetration, which is increased by increasing the
dipole separation, was limited by the power of the I.P. transmitter. With
the maximum transmitted current (2 amps), it was not possible to produce a
readable signal at the receiver with dipole separations greater than five
times the dipole length, i.e. 1000 feet.

In Plates 5 to 8, the presentation of the I.P. results is int-
ended to show the location of the metal factor anomalies along the traverses
and not the extent of the anomaly source.

The strongest I.P...effedts were recorded on traverses 4800 E
to 6400 E between 00 and 600 S. The highest frequency effects (greater
than 20%) and metal factors (greater than 1000) occur on traverse 5600 E.
The apparent resistivities decrease gradually from about 60 ohm-metres on
traverse 6400 E to about 40 ohm-metres on 4800 E. A weaker I.P. anomaly was
observed on traverse 3200 E, with apparent resistivities as low as 45 ohm-
metres, frequency effects of the order of 10%, and metal factors of about
400.

An I.P. anomaly extends from 200 E to 00 but becomes progressively
weaker towards 00. The apparent resistivities increase from 40 ohm-metres
on traverse 2000 E to 100 ohm-Metres on traverse 00. The frequency effects
are generally low, ranging from^to 6%. As a result, the metal factors
decrease from about 250 on 2000 E to 80 on 00,.

The I.P. anomalies described above are probably continuous but
as not all the traverses were surveyed, this cannot be stated definitely.

Another I.P. anomaly was observed from traverses 00 to 800 E
between 100 N and 600 N. Resistivities over the anomaly are as-high as 150
ohm-metres, but the frequency effects rarely exceed 5%, so that the metal

. factors are of the order of 150. No I.P. anomaly was recognised over the
Turam anomaly on traverse 6400 E at 2400 N.

The I.P. results of the 1964 survey (Williams, 1965) differ
slightly from those recorded in.1965. This is to be expected because dif-
ferent transmitting frequencies were used on the earlier survey. In 1964,
the frequencies were 3.0 cis and 0.5 cis. They were changed to 10.0 cis
and 0.3 cis in 1965 to avoid the effects of the electric trains and natural
low frequency earth currents.

Traverse.1200 W was surveyed to test the I.P. method over the
Tasman mine, where information was Available from the workings and from
drilling. The results are shown in Plate 3, together with the geological
section and Tura0.-profiles derived from an earlier BMR survey (Rowston,
1959), A Well-defined f.P. anomaly was recorded, with resistivities of
about :60: ohm-metres, frequency effects of the order of 15%, and metal
factdrs between 500 and 600. North and south of the anomaly, resistivities
increased to about 800 ohm-metres and frequency effects decreased to about

5. INTERPRETATION 

Some possible sources of geophysical anomalies can be eliminated
when a combination of methods is employed, if the methods are chosen to
measure different properties of the earth. At Comstock, properties related
to electronic and ionic conduction were measured. Turam anomalies are
generally due to sulphide mineralisation, magnetite, graphite, or mineralised
water in shear zones. I.P. anomalies are generally due to sulphide miner-
alisation, magnetite, graphite, or, in some circumstances, clay deposits.
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No graphite is known to occur at Mount..Lyell. If magnetic anomalies are
absent, the most likely cause.of coindiAing Turam and I.P. anomalies', at
Mount Lyell, is sulphide mineralisation. Shear zones would have to contain
mineralisation other than mineralised water to give I.P.anomalies.

The main Turam anomaly extends from 300 S on traverse 6400 E to
1000 N on traverse 00. Between traverses 6400 E and 4800 E the Turam anomaly
indicates a conductor dipping steeply to the north. Traverse 5600 E (Plate
4) is representative of these results. The conductivity of the source is
indicated as medium by the ratio , Values. The estimated depth to the current
concentration increases from 180 feet on traverse 5600 E to 265 feet on
traverse 4800 E. This increase in depth is evidenced by the broadening of the
anomaly on traverse 4800 E (Plate 4). West of 4800 athe Turam ratio values
increase to a maximum on traverse 3200 E aUggesting an increase in the con-
ductivity. The anomaly weakens rapidly west of traverse 2000 E and is barely
discernible on traverse 800 E. The conductivity decreased slightly west of
traverse 2000 E but remains higher than the conductivity of the eastern section.

Between traverses 4800 E and 800 E, the Turam profiles show
marked asymmetry, suggesting that the conductor dips at a more shallow angle
than between traverses 4800 E and 6400 E. Irregularities on the

-profiles
suggest that more than one body is present or that the conductor is irregular
in shape. The estimated depth to the current concentration increases from
265 feet on traverse 4800 E to 400 feet on traverse 1200 E and is 340 feet
on traverse 3200 E. Because of the irregular form of the profiles, these
depths are less reliable than those further east.

Although the I.P. method was not used on all the traverses, the
results shown in Plates . 5 and 7 indicate that the I.P. anomaly is probably
continuous through the area from 6400 E to 00. On most of the traverses
surveyed it coincides closely with the main Turam anomaly. It is strongest
on traverse 5600 E. - Towards traverse 4800 E the I.P. anomaly decreases in
strength and the depth to the anomaly source appears to increase. The increase
in depth may account for the weakening of the I.P. effects. The I.P. anomaly
on traverse 3200 E is weaker than on traverse 4800 E and the depth to source
appears to have increased appreciably. The apparent resistivities on traverse
3200 E are lower than those on 4800 E suggesting an increase in conductivity
towards 3200 E. The anomaly weakens from 2000 E to 800 E, but the source
remains deep. If this I.P. anomaly is due to sulphide mineralisation, the
weakening of the anomaly to the west may be due either to an increase in
depth to mineralisation or weaker mineralisation.

The Turam and I.P. anomalies have certain features in common.
Between traverses 6400 E and 4800 E both Turam results and apparent resis-
tivities suggest medium conductivity for the anomaly sources. Depth' to the
conducting zones apparently causing the anomalies increases to the west.
Both anomalies weaken markedly on traverse 6400 B. This general agreement
suggests that the Turam and I.P. anomalies may have a common origin between
traverses 6400 E and 4800 E. The most likely cause of these anomalies is
sulphide mineralisation.

Between 4800 E and 00, the I.P. anomaly again coincides in posi-
tion with the Turam anomaly. Both methods suggest that the depths to the
respective sources increase to the west. An increase in conductivity
towards traverse 3200 E is evident in the Turam and apparent resistivity
results. Both the Turam and I.P.. anomalies weaken between traverses 2000'E
and 800 E and are barely discernible on 400 E and 00. It is possible that
the Turam anomaly is due to more than one conductor. TheRe conductors may
be sulphide mineralisation or mineralised solutions. The presence of a shear
zone carrying mineralised solutions auld explain why the Turam anomaly becomes
stronger and the conductivity increases west of traverse 4800 E. This type
of conductor would not produce I.P. effects. The decrease in the I.P.
anomaly suggests that the mineralisation becomes weaker west of 4800 E.

t1
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In considering the possible causes of these anomalies, it is
useful to compare them with those obtained elsewhere in the Mount Lyell

. field.

In the Corridor area (Rowston 1957; Boniwell & McKenzie, 1961),
coinöiding Turam and I.P. anomalies satisfactorily outlined the position
of the sulphide orebody, which lies in the schist adjacent to the con-
glomerate contact; A similar geological environment is expected in the

• Comstock Valley. The Turam anomaly indicated a zone of medium conduct-
ivity. The I.P. results were characterised by low resistivities, high
frequency effects, and high metal factors.

On traverse 1200 W over the Tasman mine (Plate 3), two Turam
anomalies coincide with the Tasman (galena) lode and the northern (bornite)
orebody, and are considered to be due to them. The northern bay fa_shown
to be the better conductor by the higher ratio values. The I.P. anomaly
appears to be due to the northern body but the orebodies may be too close
to be resolved by this method. The bornite bodY would be expected to give
a stronger I.P. anomaly as it is more disseminated and larger than the
galena lode. It appears that the galena lode is'a weak electrical con-
ductor and produces very weak or possibly no I.P. effects.

Comparison with the Comstock results shows that between traverses
6200 E and 2000 E, the Turam results are similar to those in the Corridor area
and on traverse 1200 W, although in the latter areas the anomalies are more
'regular and appear related to better defined sources. The I.P. results
between traverses ; 6400 E and 4800 E are at least as strong as those on traverse
1200 Wover the known mineralisation of the Tasman mine. The I.P. anomaly
on traverse 3200 E is weaker than that on traverse 1200 W but this may be

' due to a greater depth of the source. It can be said that between traverses
. 6400 E and 4800 E, the geophysical results are typical of those recorded
aver known mineralisation in the Mount 4yell field, and that from traverse
4800 E to about traverse 2000 E, the results are still encouragingd

The Turam anomaly extending from traverse 00 to traverse 1200 E
between 200 S.And 800 N is characteristic of a shallow dipping body. It' .

appears to have a Conductivity less than the bornite body on traverse 1200W.
Depth to calculated current concentration is about 200 feet. The I.P.
anomaly in this part of the area is weak and barely recognisable above
the backgrOund. effects. The Turam results may be dud to weak mineralisation
or a shear zone. The. small- displacement of the I.P. anomaly north of the
Turam anomaly on-traverse 800.E suggests that the sources may be dissimilar.
On traverse 800 E it is difficult to distinguish two separate I.P. anomalies

one related to the main Turam anomaly and the other related to the area
under discussion. If the I.P. results are due to the background effects
Of the schists, the Turam results are probably 'dueto mineralised water in
a shear zone that may be the extension of the Comstock Fault. It is also
possible that the weak I.P. results may be due to mineralisation similar
to that of the galena lode in traverse 1200 W. However, the conductivity
of the galena lode appears much lower than that of this anomaly source.

The Turam anomaly at 6400 E/2400 W indicates a steeply dipping
body of medium conductivity. As -no I.P. effects were observed over it,
the saurce of the anomaly is more likely to be, a shear zone with mineralised
water rather than Minerali4tion.

The remainder of the area surveyed in 1965 does not appear inter-
esting. Irregularities in the Turam results seem to be due to the local
conditions at Comstock. The conglomerates, schists, and glacials. would give
rise to inhomogeneous fields if their conductivities. differ.

4'4



1 0.

Distortions of the field_wbuld be emphasised by grounding the
cable in different materials. The primary cable.at7120.0,.S WAS grounded in
conglomerate. .The'primary.Oable at . 800 S was grounded in glacial detritus •
near. conglomerate. The primary cable at 1800 N was grounded in

. a swamp,
'probably above glacial material. The extension of the LP. work to the
'north did not eveal any conductors undetected' by the Turam method.-7,

South of the main Turam and I.P. anomalies, the apparent resistivi-
ties rise to about 1000 ohm-metres. This is probably due to the presence of
the Owen Conglomerate Series. The resistivity rise to the north is not so
great. The inferred geological sections suggest the presence of conglomerate
If the conglomerate is some depth below the surface, the resistivity would
be less than where the conglomerate crops out.

The failure of the S-P method at COmStock is fairly typical of
the Mount Lyell field (Rowston, 1959) and may be due to an unfavourable
position of the water table. The masking effects of topography and poor
Surface conditions undoubtedly contributed to the failure of the method.
It is not considered that the absence of S-P anomalies in any way rules out
the possibility of 'mineralisation in the area.

The lack
-netite as possible
netic anomalies is
1959).

of magnetic anomalies eliminates pyrrhotite and mag-
sources of I.P. and Turam anomalies. This lack of mag-
consistent with the findings of the 1957 survey (Rowston,

The Rio Tinto electromagnetic survey of 1958-1959 covered part ofthe 1965 area (Plate 2). The results obtained were similar to those obtained
In 1965 with the grounded cable at 1800 N. The main Turam anomaly observed
in 1965 became prominent only when observed with the cable at 800 S. This
is probably due to the fact that the conducting zones dip to the north and
the Turam anomalies are more prominent when the grounded cable is on the
footwall side of the conducting zone.

•6. CONCLUSIONS AND RECOMMENDATIONS 

The 1965 geophysical results at Comstock compare favourably with
results over known mineralisation in the Mount Lyell area. In the

- Corridor
area and at the Tasman mine, coinciding Turam and I.P. anomalies appear
to be due to sulphide mineralisation. In general it would appear that the
anomalies at Comstock are at least partly due to mineralisation similar to
that found in these two areas. The lead-zinc mineralisation at the Tasman
mine is characterised by low ratio values of the Turam anomaly and a very
weak I.P. anomaly, but these results do not give sufficient basis for recog-
nising mineralisation.

The most important Turam and I.P. anomalies located in 1965
extend from 300 S bn traverse 6400 E to 1000 N on traverse 00. The Turam
anomaly is,pontinuoUsoyer this area, and the:Ip.-Anomaly is.prObablycon-
tinuous too. The anomaly zone is approximately parallel to the regional stidke
of the area.. The rise of apparent resistivities to the south indicates that
the conglomerate/schist contact is close to the conductive zone. This anoma-
lous zone is in a favourable position because mineralisation at Mount Lyell
normally lies near the conglomerate/schist contact. At least part of this
anomalous zone appears to be due to mineralisation.

Between traverses 6400E mod 4800 E, the agreement of the Turam and
I.P. anomalies indicates that they are due to the same conductive zone. The
Turam results further suggest that the conduatoris,steeply dipping. Both
methods indicate an increase of depth to 'the west. The most likely cause of
these anomalies is sulphide mineralisation in the form of a disseminated boctr.

Four drill holes, listed in Table 1 are recommended as a
- pre-liminary test of the geophysical results.

•ir



11.

TABLE 1

Recommended drill holes 

Drillhole
numbers

.Location of drillsite^Angle of
(B.M.R. Grid co-ords) depression

Depth of
hole .
(feet)

Approx
length
of hole
feet

Position
of geoph.
target.

5600E/1 90$ 60° 180 350 5600E/275P

9 4800E/1 00S 60° 265 350 4800E/240S

3 3200E/360N 450 340 450 3200E/100N

4 800E/0 50N 90° 210 250 800E/050N

Note. All holes bear -south alcing traverse.

Drill hole No. '1 is located on traverse 5600 E because the I.P. effects
on this traverse are the strongest in the area. The weakening of the I.P.
anomaly towards traverse 4800 E may be due to increased depth, bedause
the Turam results do not change. Drill hole No. 2 is located on traverse 4800 E
to determine whether the changing characteristics of the anomalies are due to
increased depth or degree of mineralisation.

Between traverses 4800 E and 800 E, the Turam and I.P. anomalies have
a different character, suggesting the possibility of one or more orebodies,
probably accompanied by a shear zone. Drill hole No. 3 was selected to
test these possibilities and to determine whether the weakening of the I.P.
anomaly is due to increased depth or poor mineralisation. Further drilling
in the western part of main anomalous zone would depend on the amount of
mineralisation encountered in this drill hole.

The Turam anomaly between traverses 00 and 1200 E from 200 S to
800 N is well defined but accompanied by only very weak I.P. effects.
However, it is considered to warrant testing because it could possibly be
due to lead-zinc mineralisation similar to that of the.Tasman :galena lode.
Drill hole No. 4, located on traverse 800 E Where the ,Turam anothSly is
strongeet, is recommended for this purpose.

The targets for these drill holes are based mainly on location of
the current concentrations, calculated from real and imaginary components
of the electromagnetic field. The targets as shown in Plate 4 are intended
to indicate the most favourable zone for intersection of mineralisation and
are not related to shape or concentration of mineralisation.

It appears that a combination of Turam and I.P. work can be
successful in outlining sulphide mineralisation at Mount Lyell. This is
definitely the case in the Corridor area and at the Tasman mine. However,
,care must be taken in disregarding Turam anomalies not accompanied by I.P.
anomalies if the presence of lead-zinc mineralisation is suspected. The
position of the primary cable for Turam WOrk must be carefully selected
and may have to be shifted to give optimum results. These facts should
be borne in mind if further geophysical work is carried out at Mount lAyell.
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