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SUMMARY

A gradient induced polarization reconnaissance survey

was carried out over the Mt. Tyndall grid on behalf

of The Mount Lyell Mining and Railway Company Limited

by Scintrex Pty. Ltd. The resistivity and chargeability
data from the survey together with magnetic data supplied
by Mt. Lyell Mining & Railway Company Limited will assist
in producing a more comprehensive geological map while
the induced polarization data has indicated one potential
zone of pyritisation and 17 individual anomalies worthy

of thorough further investigation.
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A REPORT ON
INDUCED POLARIZATION SURVEYS
OVER THE MT. TYNDALL GRID
QUEENSTOWN AREA, N.W, TASMANIA
ON BEHALF OF

THE MOUNT LYELL MINING AND RAILWAY COMPANY LTD,

INTRODUCTION

At the request of Mr, K. Reid, Chief Geologist of The
Mount Lyell Mining and Railway Company Ltd., Scintrex
Pty. Ltd. carried out Induced Polarization surveys over

the Mt. Tyndall grid on the eastern flank of Mt. Read.

The field party consisted o6f two operators, Mr., B, Ekstrom
(Party Leader) and Mr. D. Robson, B,Sc. (assisting). On
eighteen production days between 17th January and 14th February,

{50 kw) PRODUCTIVITY
1973, some 150,000 line feet of gradient array induced 2B B [dan

for Zorews”

polarization data was collected on 25 lines. In addition,a/#&{aw*ﬂw
pole-~dipole detail was carried out on 6th March, an
electrical sounding on 15th February and additional

analyses on core samples were carried out on the 16th

and 17th February.

Technical supervision for the survey was provided by
Mr. A W, Howland-Rose, M,Sc., who also visited the survey

area on 25th January and 8th February, 1973.
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The objective of the survey was to map zones of significant
disseminated pyritisation in an attempt to delineate areas
favourable for the accumulation of copper deposits of the

Mt. Lyell type.

The induced polarization method is briefly described in

Appendix 'IP',

METHOD

The Mount Lyell chalcopyrite orebodies occur within pyrite
haloes, To test the magnetic susceptibility and conductivity
of the mineralisation, Scintrex Pty. Ltd. carried out tests
on diamond drill core from the Selina and Cape Horn areas.
The former is an exploration area and the latter an economic
deposit in which the grounded loop Turam method played a

part in the discovery of the orebody. The object of these
surveys was to establish the geophysical characteristics

of the mineralisation in order to devise an efficient
geophysical approach to the location of favourable zones

in the Mt. Read area. The results of these tests are
described in a report entitled "Conductivity, Susceptibility,
Chargeability and Resistivity Tests of Diamond Drill Core

on behalf of The Mount Lyell Mining and Railway Company
Ltd." by A.W. Howland-Rose (Tas~004) and dated November,

1972,
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The Cape Horn orebody was observed to have a weakly
conductive halo of 0,10 to 0.30 mhos/meter (3 - 10 ohm-
meters). It showed that the extensive pyrite developed
to higher concentrations of 5% to 20% does not produce

significant conductivity, but all significant electromagnetic

conductors contained significant copper mineralisation, the
latter acting as an electronic conductor between pyrite
grains., However, not all significant chalcopyrite

mineralisation proved to be conductive.

Congideratiaon of the results of previous geophysical

surveys in the Mt. Lyell area together with the results

of the core tests, and bearing in mind the terrain in

the survey area, it was decided that the best cost effective
reconnaissance geophysical work would consist of large
current dipole gradient array surveys over the entire

area of interest. This together with a proton precession
magnetometer survey was expected to yield the following

information:

1, The resistivity, chargeability and magnetic data

would. by displaying the various geophysical characteristics

of the underlying rocks, materially aid fthe geological
delineation of these rock types in this glacial moraine

covered area.
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2. The chargeability data would be expected to define

areas of pyritisation within the survey area.

3. The near surface, relatively narrow, vein type
sulphide deposits would be displayed by the induced
pola rization data, and where conductive, by the

resistivity data.

It was anticipated that any areas of pyritisation defined
in the surveys would be subject to Turam electromagnetic
surveys, as well as careful geological examination and,

where feasible, geochemical surveys.
Further narrow, conductive chargeable responses considered
chafacteristic of the Cape Horn type deposits should

receive especially careful ground follow-up.

DISCUSSION OF RESULTS

The results of the reconnaissance gradient induced polarization
area. on the whole, as expected. Broad areas were defined |
by magnetic, resistivity and chargeability mapping, which

are related to the characteristics of the moraine covered
underlying rocks. These features are discussed in Section'A'.
In addition, some 98 induced polarization highs were defined,

17 of which should receive follow-up on a primary basis,
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These anomalies are discussed in Section 'B'.

A - GEOPHYSICAL DATA AS AN AID TO GEOLOGICAL MAPPING

Plates 2 and 3 display contour interpretations of the

resistivity and magnetic data respectively, while Plate 4
displays the interpretation of this data., All three plates

utilise a 1 inch = 500 feet horizontal scale.

The resistivity data within the middle half to two-~thirds

of the gradient array survey, represents the relative

~physical characteristics 9of the material immediately

below the plotting point. Major changes in resistivity

levels indicate material changes in the physical characteristics
of the rocks immediately below, and therefore indicate

changes of rock type. The terrain and ecover will not

materially affect these results which, together with the
geological data from the outcrop map, will enable a much
improved geological map to be prepared. The magnetic data
effectively respresents the characteristics of matérial in

the vicinity of the measurement and can therefore differentiate
material which on the basis of resistivity and/or chargeability

does not appear significantly different.

Plate 2 displays a contour interpretation of the resistivity

data. Each of the four 7000 foot or 8000 foot current
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dipole gradient blocks has been individually contoured

and there is excellent correlation between adjacent
contoured blocks. The apparent resistivity values recorded,
range from less than 42 ohm-meters to in excess of 75,000
ohm-meters, but mostly lie in the range 2000 ohm-meters to

15,000 ohm-meters,

Plate 3 depiets a contour interpretation of the proton
precession maghetometer data provided by Mt. Lyell Mining

& Railway Company Ltd. and processed by Scintrex Pty. Ltd.

This data has been smoothed for near surface effects and
contoured after this smoothing. The relief ranges over

about 2000 gammas but lies for the most part within 300 gammas.
The absolute background level (total field) is ih the order

of 62,600 gammas.

Based on the electrical and magnetic properties recorded

on the geophysical surveys, a physical property interpretation
plan has been constructed. This is shown on Plate 4

together with proposed geclogical boundaries., These do

not precisely coincide with those indicated by geological
mapping as shown on the May, 1973 edition of the geological
interpretation kindly provided by Mr. K. Wells. However,

it is expected that a study of the ocufcrop map may well

show up the reasons for the various discrepancies.
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The general strike of the rocks as indicated by the resistivity
data is grid north-north-west to north, The smoothed proton
precession total field magnetometer data tends to confirm

this. However, the lines were not always at a sufficient

line interval to enable unique contouring of the data.

The mapped pesition of the major north-south trending
fault some 1300 feet to the east of and semi~-parallel
to the geophysical baseline is, for the most part, in
close proximity to a marked resistivity low. More often

than not this low is coincident with low magnetic relief.

To the east of this fault the magnetic relief is low,
while to the‘west the relief is somewhat higher in the
central area, and significantly higher in the extreme

northern and southern sections,

Each distinct unit is briefly discussed below and comment

on its relationship to the interpreted geology is made.

Unit 'Al’ Some of the most resistive rocks in the area

are located in the north eastern section to the east of the
fault. Here, resistivities in excess of 40,000 ohm-meters
wererrecorded. The quartz porphyry rhyolites mapped in
this area would entirely account for this electrical

resistance, especially if silicification was also present.
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Unit 'Bl' To the immediate south, resistivities decreased

to about 10% of those recorded over Al above. Although

geological mapping did not differentiate A and B the

1’
material change in physical properties infer a maJor
rock type change, The magnetic data shows no difference

between these two units.

Unit 'Az' Further high resistivities were recorded south

of Bl' The contact between these two units has a north=-

north-wést strike and can be clearly seen on both the

magnetid and resistivity contour maps. The change;

however is not sharp and therefore may be compositional.

A mapped contact between tuffs and rhyolltes is not clearly E’ ?

displayed on the resistivity map.

Unit 'Bz' To the immediate east of the fault a less

resistive zone was recorded running from line 42 to ngwiH§%;$
line 54, varying in width from 200 feet inthe norfh to jtﬁ;j::;w.
600 feet in the south. This zone is mapped as tuffs

and breccias.( s cowered. 5‘*“%)

Unit 'Cl' Some 600 feet east of the fault, and semi=~

parallel to it, a marked increase in resistivity was noted,. '@“Jﬂj

wmp ¢

This may represent a more silicified zone within the tuffs

or perhaps a rhyolite lens. Significantly higher chargeabilities

?
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were recorded over lines which cross this zone. This is

considered to be a formational feature.

Unit 'Di' West of the fault the most significant feature

on the resistivity profiles south of line 60 is a marked

broad resistivity low. The resistivity over this unit is

some 10% of that recorded to the immediate east and west.

In addition, the background chargeabilitites are significantly

higher than recorded elsewhere. Also this zone has a number
of induced polarization anomalies and shows variable

resistivity about its bhase level ef 3000 ohm-metars.

~The magnetic relief is generally low, but a number of

small 600 gamma anomalies wefe recorded. A marked éhange
in rock type is inferred by the rapid change in resistivity
within a few hundred feet around the tfrgin of Unit.'Dl'. |
No such contact was visible in the ﬁ?&e due to glacial

moraine which the electrical sounding infers to be about

35 to 40 feet thick.

This unit is quite distinct and must be considered a

separate entity.

Unit 'El' To the immediate north west of D1, and to the

west, extremely high apparent resistivities often in excess

of 20,000 ohm-meters were recorded. The magnetic relief
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within E is somewhat greater than Dl’ and the level of
chargeability recorded is somewhat less than D2. The
areas differentiated by geoclogical mapping as rhyolite
and agglomerates are not reflected in the resistivity

zoning in this area. To the south of E, increasingly

2
greater magnetié relief was observed. These zones have

been designated FM on Plate 4.

Units 'F' and 'FM' To the south of about line 50 the

resistivity data shows significant changes. A series
of'diﬁtinqt elongate zones having a significant reduction
in apparent resistivity and low magnetie relief (F),
alternate with zones of higher resistivity and higher
magnetic relief (F¥). The contrast between the former

and the latter is four to five fold,.

This distinct feature may be due to zones of higher
magnetite concentration within the rhyoclites mapped in

this area,

Unit 'G' In the extreme north west of the area surveyed,
characteristic changes in resistivity were recorded over
scores of feet. These are most likely caused by compositional
changes within the fine grained acid lavas mapped in the area.

However, the resistivity data shows then to be a distinct unit.
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Unit 'H' Between D, and the major north-south fault, a

1
marked increase in resistivity was recorded between lines

52 and 60. The magnetic relief within the zone remains

very low and the chargeability background is also relatively
low. Agglomerates have been mapped just east of the baseline
on lines 59 and 60 and this unit may represent these rock

types.

Unit 'I'" A significant grid north-north-east striking

change in resistivity marks the boundary between units
'G', 'E' and 'Hl' to the west and 'I' to the north east,
This.change coincides with the mapped position of a fault.
Unit 'I' exhibits marked magnetic relief which may in part
be due to intermediate basic intrusives such as that
recorded 1400 feet east of the baseline between lines

60 and 64, This, and cother possible such intrusives

have been designated as Unit 'J".

Unit 'K' As the fault is approached. lower resistivities

and magnetic relief are observed. In the north, areas of
chloritic schists have been mapped along the fault lines,
These have not been noted south of line 57, but may in fact
extend along this zone. The magnetic and resistivity data
is not diagnostic for the chloritic schists but their
presence is suspected on lines 50, 51, 55 and pérhaps

47 and 48. in the vicinity of the fault zone,
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~Unit 'L' West of about 2900E on line 51 apparent

resistivities increase to in excess of 77,000 ohm-meters.
This change marks the boundary between volcanics and

conglomerate units across the unconformity.

B - INDUCED POLARIZATION DATA

Plate 1 (2 sheets) displays the induced polarization,
resistivity and curve-shape data in profile form at a
horizontal scale of 1 inch = 500 feet. The chargeability
scale used is 1 inch = 10 milliseconds, while the resistivity
is displayed on a 2 inch log ¢ycle and expressed in ohm-meters

and the L/M ratio is at 1 inch = 0.5

One of the original objectives of the survey was to map

any large zones having anomalously high induced polarization
responses, as these might represent pyritic haloes around
copper mineralisation. These haloes were expected from

the core test work to be weakly conductive. One such
potential area has been defined and lies over, and slightly
east of the geophysical baseline between lines 54 and 61,
largely confined to rock unit 'D'. and some 600 feet west
of the mapped position of the fault. At first, the marked
resistivity low 6ver Unit 'D' was thought to be due, at
least in parf, fo the overlying glacial moraine., However.

an electrical sounding showed this moraine to have a
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secondary importance,

resiativity of about 9,000 ohm~meters and the underlying
rocks of Unit 'D' about 2,000 ohm~meters. The chargeability
of Unit 'D' at the point of sounding just north of line 53,
was about 16 to 17 milliseconds and the depth of the 3§
millisecond moraine. about 37 feet.

e

/”4 . lil
It is therefore recommended that (i) This zone be surveyed jg

using Turam at 800 Hz or 400 Hz, (ii) Chargeability

‘anomalies within this zone should be further investigated,

particularly when accompanied by some conductivity.

Some 98 anomalous responses were recorded over the 25 lines
surveyed. Each of these anomalies is briefly described
below and a priority allotted to each. For the location

of these anomalies refer to Plate 4 and/or Table I.

Anomaly 1 (Line 42) 50% above background, conductive source.

Anomalies 2, 7 and 10 (Lines 42, 43 & 44) These anomalies

are conductive and the former two afe in excess of twice
background, are generally situated in lower than average
resistivities but their background chargeabhilities are
normal, Anomaly due to electrically continuous sulphides.
The anomaly symmetry has a steep dip to the west in the

case of 7 and to the east in the case of 2. Strongly
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recommended for follow-up on a primarz basis as they lie
in close proximity to the fault and in a stratigraphically
similar position to Anomaly 91 which is associated with

copper mineralisation.

Anomaly 3 (Line 42) Moderate induced polarization response
from conductive source. 90% fall in resistivity is considered
significant. May correlate to Anomaly 8. Of secondary

interest,

Anomaly 4 (Line 42) Minor response in resistive rocks.

Near surface dissempinated sulphides are the source. Of

tertiary interest,

Anomaly 5 (Line 42) A small conductive anomaly whose source

has an inferred east dip. 4 maximum depth of within 150 feet
of the surface is inferred. Recommended for follow-up as

a'secondarz target. (May correspond to Anomaly 15 on line 44),

Anomaly 6 (Line 42) Minor response with some conduction,

-0f tertiary interest only.
Anomaly 7 (Line 43) See Anomaly 2 above.

Anomaly 8 (Line 43) Three peaks within a zone of 50% above

background chargeability. Of tertiary interest only,
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These anomalies correlate with Anomalies 4 and 3 on line 42.

Anomaly 9 (Line 44) Minor high with some conduction, lies

in a generally conductive region, but the source is not
considered to be electrically continuous, Of secondary

interest.

Anomaly 10 (Line 44) See Anomaly 2 above,

Anomaly 11 (Line 44) Very minor high, correlates with high

resistivity and magnetics. The source may be magnetite.

Of tertiary interest only.

Anomaly 12 (Line 44) On the west flank of a magnetic high

and an 80% decrease in resistivity. Of secondary importance

only.

Anomaly 13 (Line44) A minor response from a conductive

source. Possible steep east dip. Of tertiary interest

only.

Anomaly 14 (Line 44) This moderate response is coincident

with an 80% drop in resistivity and a magnetic response,
Has an inferred west dip. Worthy of follow-up as a

target of secondary interest.

{
-

L
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Anomalies 15 and 16 (Line 44) Two minor responses in

relatively resistive rocks are considered of tertiary

interest only.

Anomaly 17 (Line 45) This response is open to the east

and is from a disseminated source within a resiStive rock
NW[& a

s . : WA ?7

type. Correlates with anomalies 14 and 29, Of tertiary &ﬂkgkf.

interest., 1Is probably formational.

" Anomaly 18 (Line45) A broad 2} millisecond chargeability

high straddles a material change is resistivity. This
could be due to a deeper source or a broad minor sulphide

dissemination near surface. Of tertiary interest.

Anomaly 19 (Line 45) This minor, shallow response is

associated with a material change in resistivity. Of

tertiary interest only;

Anomaly 20 (Line 45) Another minor response dlso

associated with a probable rock type change, a conductive

source which also contains magnetite. Of secondary or

tertiary interest only,

Anomalies 21, 22, and 23 (Line 45)' These thrée‘minor

responses are of tertiary interest at best.
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Anomaly 24 (Line 46) The moderate twice background

anomaly correlates with Anomalies 17 and 29, The source
. B ' 7
is disseminated and probably formational. Of tertiary -Pﬁf:gsp-

interest only.

Anomaly 25 (Line 46) This induced polarization high has a

"correlation with a conductive shoulder on a proposed major
rock type change, The marked depression in the L/M ratio
indicates an electrically continuous source, It is

considered of secondarz interest.

' , Anaomgly 26 (Line 46) A broad 2-4 millisecond high is
associated with a change in resistivity and a magnetic
response, Probably correlates with Anomalies 18 and

33, Of tertiary interest.

Anomaly 27 (Line 46) This minor anomaly correlates with

a depression in resistivity. This response is of tertiafz

interest only.

Anomaly 28 (Line 46) A moderate response of 4-5 milliseconds

above background has an inferred east dip.and lies within

a relatively conductive zone, Of tertiary interest only.

‘ "Anomaly 29 (Line 47) Correlates with Anomaly 24 in position
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but is conductive., This twice background zone is open to‘ 
the east and the response is probably formational and is N_Q‘Qﬁg.

therefore of tertiary interest.

Anomalies 30, 35, 43 and 47 (Lines 47, 48, 49 & 50) A

significant induced polarization response was recorded over

a strike length in excess of 2000 feet. The source ranges
in width from 80 feet to 100 feet, has a steep dip, probably
to the east. and is conductive, The anomaly is shallowest

at 1400E on line 49 where a record 48 millisecond anomaly.

~_was recorded, At this point the chargesble material must

be within a few tens of feet of surface. The depression in
L/M ratio on Anomaly 47 on line 50, strongly suggests a

larger-thén average grain size and. in addition, some

conductivity is inferred. However, the decay curves on

the other lines are normal,

These anomalies are considered to be some of the most
significant recorded in the area, and are in a similar
stratigraphic position to Anomaly 91 which is known to

be associated with copper mineralisation, Follow-up

‘work is strongly recommended on a primary basis.

Anomalies 31 and 32 (Line 47) These are two minor

responses associated with some reduction in resistivity.

The asymmetry suggests an east dip. Anomaly 31 probably
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correlates with Anomaly 25 on line 46. The decay curve
suggests somewhat more electrically continuous chargeable
material as the source. Anomaly 32 lies on the west flank

of a magnetic response, Of tertiary interest only.

Anomaly 33 (Line 47) A shallow 2 millisecond high was

recorded at 600W coincident with a depression in resistivity.
This minor response is centred in a 600 foot wide zone of
weak to moderate induced polarization response. The L/M

ratio infers a disseminated source, This anomaly is

suggested for follow-up as a secondary or tertiary priority.

Anomaly 34 (Line 47) This significant twice background

response has an inferred west dip. The L/M ratio is somewhat
depressed over this anomaly and th155.t0gether'with a 50%
depression in resistivity, suggests some interconnection
between the chargeable causative material. This response

may correlate stratigraphically with Anomaly 27 on line 46.
This response is recommended for follow-up work as a secondary

target.

Anomaly 35 (Line 48) See Anomaly 30 above.

Anomaly 36 (Line 48) 'This significant narrow anomaly comes

from a source considered to be within 100 feet of the surface,

It has a steep dip and is probably disseminated, Of gsecondary
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interest.

Anomalies 37 and 38 (Line 48) These two minor responses

of 2-3 milliseconds are within a relatively less resistive
material, This anomaly probably correlates with the eastern
section of Anomaly 45 on line 49. This zone is probably

formational and therefore of tertiary interest only,

Anomaly 39 (Line 48) This minor, single station response

is of minor interest only,

Anomaly 40 (Line 48) A 60% reduction in resistivity is
accompanied by a small 4 millisecond induced polarization
high, whose profile infers a steep west dip., This zone is

of tertiary or secondary importance,

Anomaly 41 (Line 48) This minor, single station response

is coincident with a magnetic and resistivity high., A

disseminated source is suggested. Of minor importance,.

Anomaly 42 (Line 49) This material induced polarization

response is over a minor increase in resistivity. This

zone may be associated with Anomalies 29, 24 and 17 to the
south, which may be formational. This disseminated response
‘is recommended for follow=up investigation as a secondary

priority,.
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Anomaly 43 (Line 49) See Anomaly 30 above,

Anomaly 44 (Lined49) A 300 foot wide, 34 millisecond induced

polarization high within rock unit D1 is recommended for
follow-up on a secondary basis. A magnetic high was

recorded on the west flank of this zone,

Anomaly 45 (Line 49) Two minor responses at 450W and 950w

are associated with broad reductions in resistivity within
a broad, 700 foot wide zone of higher than normal background

résistivity. Of tertiary interest only.

Anomaly 46 (Line 50) A minor response from a disseminated

source near the surface, Of minor interest only.

'Anomaiy 47 (Line 50) See Anomaly 30 above.

Anomalies 48, 49 and 50 (Line 50) A series of responses

over 1000 feet within a general 50% above. background
chargeability level. Anomaly 49 is coincident with a
magnetic high and Anomaly 50 occurs in the eastern flank
of a magﬁ;tic high, The resulting data is a mirrorimage
of the induced polarization profile, showing increased
conduction within the host rocks coincident with the

chargeable material, These zones are of tertiary interest
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only.

Anomaly 51 (Line 50) A narrow, minor high associated with

a marked 70% reduction in résistivity. of secondary
interest. The asymmetry of the anomaly suggest?a vertical .
or steep west dip. The maximum dépth is considered to

be of the order of 100 to 150 feet.

Anomaly 52 (Line 50) A significant twice background anomaly

coincident with a 65% depression in the appareant résistivity.

impertance, The
depression in resistivity suggests greater conductivity
within the host rocks, however, the L/M ratio infers.a,
dissemiﬁated source. These inferences are not hecéssarily
contradictory. The source is considered to come from

within 100 to 150 feet and has either a vertical or steep

west dip.

Anomalies 53 and 54 (Line 51) Within a broad chargeability

high from 2950E to 3550E there is one major (54) and one
minor (53) peak. This zone is coincident with the highest.

resistivities recorded in the area - over 77,000 ohm-meters. -
. X4
This rapid change clearly indicates the contact between the qﬁj}d 2&

vdlcanics to the west and the silicified conglomerates to

the east. The anomalous response may, in part, be due to
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contact resistance problems., Nevertheless, this response

should receive attention on a secondary basis.

'  Anoﬁaly 55 (Line 51) A 150 foot wide, east dipping

chargeability high is asSociatéd with a depression in the
resistivity profile. This anomaly is recommended for.

follow-up as a targef of tertiarz importance.

Anomaly 56 (Line 51) This single station, 2} millisecond
anomaly is from a disseminated source on the east flank.

of a magnetic response and is of tertiary interest only.

‘Anomaly 57 (Line 51) A 300 foot wide, 2-3 millisecond

response was recorded over g sharp change in resistivity.

Of tertiary interestg.

Anomaly 58 (Line 51) A narrow, minor response from a

near vertical, near surface source is associated with a
narrow 40% drop in resistivity. Also present is a minor

magnetic high. This anomaly is of tertiary interest only,

Coortond Ao, Now ™35 Doan Re Aenend Y
Anomalies 59, 60 and 62 (Lines 52, 52 & 53) Extremely -t =
o ALt o ;__J*f

anomalous results were recorded at the extremeties of lines
52 and 53.  Apparent resistivities of as low as 42 ohm~meters

were recorded on line 53,and 262 ohm-meters on line 52,
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;- Anomaly 62 consists of a 20 millisecond anomaly from a

‘conductive source within perhaps 100 feet of surface and

dipping steeply to the east. This anomaly must be

followed up on a primary basis.

Similarly anomalies at 1770E (60) and 2450E (59) are of
intereSt. Negative coupling was recorded betwéen these

highs which should be followed up on a gecondary basis,

&
s e bt et

L2 i
for the evaluation of Anomalies 59, 60 and 62, The most K g

prudent approach (should surface ggyer preclude geological
confirmation of the'interest of these anomalies) would be
to carry out additional geophysical work over these zones,

Meanwhile the above priorities are allotted. -

Anomaly 61 (Line 52) A double background response of

6-7 milliseconds coincident with a significant depression

in the resistivity is centred at 650E. The slight

- asymmetry of the curve form suggests a vertical or

slight west dip. The decay curve indicates a much
shorter time constant which infers a disseminated
source, This response is recommended for follow=up

on a primary or secondary basis,
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Anomaly 63 (Line 53) A broad chargeability response Wlth

Of tertiary or secondary interest only.

a 60% depression in resistivity was centred at about GOOE,,Liyau&ﬁ?-

5
The profile asymmetry suggests a moderate west dip. The ifahkun _
response occurs on the west flank of a magnetic anomaly.}f

S,
1
1Y
31

Anomaly 64 (Line 53) This very minor response associated

with very slight conduction is of minor interest only.

Anomaly 65 (Line 53) A broad minor response_associatéd

with a local depression in the apparent resistivity is "

of tertiary interest only.

Anomaly 66 (Line 54) This minor response is of minor

“interest only.

-

"Lines 54 to 59 Generally higher than background

"chargeabilities were recorded from 600W to 1100E .
on these lines. 1In addition the resistivity is
about.lo% of the average for the érea over fock:
unit 'D'. These characteristics are tho=s which
might be expected from pyritisation as exists
around known copper mineralisation in the Mt. Lyell
area, and as such..should receive special attention.
A number of particular anomalies within this zone

have been recommended for individual follow-up, but



*u.

QX

4

)
-}
)
o
p]

Page ~ twenty six

additional investigation is warranted over this area

as a whole.

Anomaly 67 (Line 54) The depression in resistivity'

accompanied by a doubling of chargeability to 12 milliseconds
is open to the west. The source of this response should _

be investigated on a secondary basis.

" Anomaly 68 (Line'55) A broad response from.ZOOOE to 2400E

_is.coincident with high apparent resistivities of 20,000

ohm—métqgg,_ This disseminated source is of minor interest,

‘ | " Anomaly 69 (Line 55) Two minor responses close to the .

2
investigated on a tertiary basis.

contact of rock units D1 and H, should be further

-Anomaly 70 (Line 53) This minor response is of tertiary

‘interest only.

Anomaly 71 (Line 56) This east dipping responseISHOWS

a minor depression in the resistivity profile. The

anomaly is of tertiary interest only,

Anomalies 72 and 73 (Line 56) These two moderate responses

‘ occur within the eastern flank of rock unit 'D', The



)
GA
w3

Page - twenty seven
zag

.asymmetry of the profile form infers a west dip. The

sources of these responées should be sought on a secondary

basis,

Anomalies 74 and 75 (Line 57) These two minor responses

show no distortion in the resistivity profile énd_are_of

tertiary_interest at best. They occur on the east and

west flank of a magnetic response.

Anomalies 76 and 77 (Line 57) The form is a narrow near

surface response of 50% above background, and the latter -

may be from a wider, deeper source. Both zones occur

within rock unit 'D’ and are of secondary or tertiary

interest,

Anomaly 78 (Line 58) The depression in the resistivity

profile suggests some weak conduction in and around the

source while the lower L/M ratio suggests a larger than

.-normal avérage grain size. In addition, the anomaly

correlates with a magnetic high. The proximity of'this
source to the proposed position of the major fault

reduires further'investigation on a primary basis,

.Anomaly 79 (Line 59) A broad 7 millisecond anomaly is

considered to have a west dip and should receive further

~attention on a secondary basgis,

,
; .
Setompd s

I
o ey

"
b
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Anomaly 80 (Line 59) A moderate near surface response

at 2250E has a narrbw, east dipping disseminated source.

Follow-up is recommended on a secondary bhasis,

Anomalies 81 and 82 (Line 59) These two minor responses

‘oceur in close proximity to rock unit D;. Further
investigation of these responses is warranted on a tertiary

_basis only.

Anomaly 83 (Line 60) This anoﬁaly'is of minor interest

only. -

Anomaly 84 (Line 60) A depression in the resistivity

profile has a-correspoﬁding_increase in chargeability

of 3 milliseconds, Of tertiary interest only.

Anomaly 85 (Line 60) Two minor induced polarization

responses were recorded from within a 450 feet wide
chargeable zone. Lower resistivities were reﬁorded'
in the area and the anomaly occurs on the eastern flank

of a magnetic high., Of tertiary interest only.

Anomaly 86 (Line 60) A minor 30% depression in the

resistivity is accompanied by a narrow but significant
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chargeability high of 6 to 7 milliseconds. To be followéd

. up as a secondary -target..., A large'anomaly (89) OCCurs

along the inferred strike to the north and this may

correlate with 86.

Anomaly 87 (Line 61) This zone is made up of two individual

chargeability highs at 1650E and 1400E. Both are associated -
with a depréssion in the resistivity. The western anoﬁaly 
occurs on the'eastern fiank of a magnetic high; Tﬁis_zohe._
(and Anomaly 88 ﬁlso) occurs within rock unit 'D'. bf

tertiary or secondary interest only.

up this anomaly occur on the eastern and western flank

Anomaly 88 (Line 61) The two mihor responses making

of a magnetic high. The zones lie within'rock unit 'D’

and are associated with a depression in the resistivity

" profile, Of tertiary interest only.

‘Anomaly 89 (Line 61) A material induced polarization

" in the resigtivity profile is situated at about 2050V, -

‘high of 10 milliseconds coincident with an 80% depression

lecare

The anomaly is open to the west, hdwever, the source is - C
_ alenmg, o

considered to be shallow. Anomaly 86 is considered to e eI

be a southerly extension of this zone. This anomaly is

- recommended for follow-up as a primary or secondary target, -
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Anomaly 90 (Line 62) A minor chargeability peak occurs

at 850W within a zone of 50% above_background.which was
‘recorded between 650W and 1200W. This maximum is not
associated with any change in resistivity and therefore

the source is probably wholly disseminated. The depfession
in the L/M ratio indidates a larger than normal average

grain'size for the chargeable material. This anomaly is.

of secondary or tertiary interest. Anomaly 92 to the

~immediate north is in a similar stratigraphic position.

:Andmaly 91 (Line 63) This zone has a maximum width of

some 50 tp 70 feet and the source dips staeply to the
east. A depression in the resistivity data infers some
conduction-and a minimal depression in the L/M ratio.
'infers a slight increase in the average grain size of
the éonducEive material. Thelproximity of this zoné
to the main fault and to copper mineralisafion makes Al
._this a zone of primary interest; Detailed pole-dipolé
(Plate 5) confirms the interest of'this body.  The
" maximum depth is 50 feet. This anomaly bears similarities

ks

LY

to 47-43-35~30 and 10-7-2

Anomaly 92 (Line 63) This moderate induced polarization

high of 5 milliseconds above the local 7 millisecond
background probably represents the northern extension of

_ _Anomaly 90, It is on the eastern flank of a magnetic
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high and an absence of any depression in the resistivity
profile infers a wholly disseminated zone. A marked
depression in the L/M ratio infers a larger than average

grain gize to the source material. Of secondary interest,

Anomalies 93 and 94 (Line 64) These two local anomalies

resistivity zone chafacteristic of the chlorite schists

 sources are expected to lie within 50 to 100 feet of

,f
_ S
" the surface., The proximity of these anomalies to the f'

- work would be required to ascertain this,

lie within a zone of higher chargeability in the low
just west of'the projected position of the fault. The - |
fault certainly accords these zones primarz'statUS. R

It is not thought at this stage that Anomaly 91 is

associated with either of_these zones, Additional local_ 2[_

N
N

Anomalies 95 and 96 (Line 65) Anomaly 96 is similar in

 -former is in a similar stratigraphic position tO-Anomaly-Ql.

‘form to Anomaly 94 to which it probably correlates. Anomalyi.

95 is, however, different to Anomaly 93. Both Anomaly795

and Anomaly 96 are associated with low resistivity‘and_the i

!

" Both zones should bé followed up on a primary basis.

Anomaly 97 (Line 65) This moderate twice background

response is associated with a distinct magnetic high and |

. a marked change in resistivity in close proximity to the.



/)

' _ - o _ pr
¥ Of PRIMARY interest: 2-7-10, 30-35-43-47, 52, 61, 62, 78

Page - thirty two

‘to the position of a possible fault line., This zone
. is recommended for follow-up as a target of secondary

importaice.

Anbmaly 98 (Line 66) This minor response may represenf

the northerly_extension of anomaly 96. A minor depression _'
in the resistivity profile and a west flank assoqiation R
'with a magnetic high are other significant features.
 Fol1oW-up'shou1d depend on the results of work_on'_

Anomaly 91, Meanwhile the status awarded is tertiary.

In summary the 98 anomalies located in the present surgéy .

have the following priorities:
. : ) ) N,o .

89, 91, 93, 94, 95 and 96,

Mo
4 _
}k:Of SECONDARY interest: 1, 3, 5, 9,?42, 14, 20, 25, 33, 34,

. ¥ :
36, 40, 42, 44, 51, (52), 53/54, 59, ‘60, (61), 63, &7, 72,
73, 76, 77, 79, 80, 86, 87, (89), 90, 92 and 97,

Of TERTIARY interest: 4, 6, 8, 11, 13, 15, 16, 17, 18, 19,

(20), 21, 22, 23, 24, 26, 27, 28, 29, 31, 32, (33), 37, 38,

39, (40), 41, 45, 46, 48, 49, 50, 55, 56, 57, 58, (63), 64,65,66,
68, 69, 70, 71, 74, 75, (76), (77), 81, 82, 83, 84, 85, (87),
88, (90), 98, | | |
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1.

3l

 CONCLUSIONS

The resistivity, chargeability and magnetic surveys
have enabled the area surveyed to be divided into a

number of zones of unique characteristics. These zones

reflect the physical properties of the uﬁderlying rocks -

and a study of these zones carried out in conjunction
with the geological outerop plan, should yield a more
definitive géological map. The boundaries between the

zones are often very sharp and indicate a rapid chang@

in rock type.

A zone of higher than average chargeabilities was |
defined parallel to, and to the east of, the baseline
between lines 54 and 59. These lines for the most
part are within rock unit 'D' which has regionally

low apparent resistivities. These characteristics

are considered to be typical of local pyritisation

noted around Mt. Lyell type orebodiés, but the inferred

degree'of pyritisation appears to be somewhat less

.than those seen by the author,

Some 98 chargeability responses considered anomalous

- were defined. Of these, 17 are éonéidered.of primary

interest.

337044
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4., The metpod employed appears., at this stage, to have
'béen thg'most cost effective geophysical reconnaissance -

approach ih the area.

'RECOMMENDATIONS

1. Min depth examination of Plate 4 together with the
geological outcrop plan should be made. From such
.'a study‘it-should be possible to produce a much

| impro?ed geblogical map.

2. The possible pyritic balo delineated on, and to the east
y . - -of, the geophysical baseline between lines 354 and 39
‘ | should be éarefully investigated on the ground_.
:Chargeability anomalies occurring within thig zone

should receive particular attention,

A Turam electromagnetic survey should be carried out
‘over this zone should the geological data not disprove

"the area's potential,

It should be noted.that even a well defined Turam
conductor cannot necessarily expect to bé observed as
an induced polarization or resistivity aﬁomaiy as the
.latter are "volume" targets and the response parameter
' " of the formei' is conductivity x width over an area.

Therefore we are "seeilng"” quite different.and'unrelated



>

&

4

" 4

337046

Page ~ thirty five

features when applying electromagnetic and induced
polarization techniques. It is perhaps Significant

that although some conducijon was noted in the vicinity

of many of the induced polarization anomalies defined

in the present survey, in ab e

minimal. The conduction noted in the Cape Horn

ore zone would require a depression in the resistivity
.data of several orders of magnitude greater than that
"oBserved in the present survey. The volume dilution
‘effect involved in induced polarigation, only in parts
..éccounts_for the relatively high absolute values obtained.

A Turam type electromagnetic or Magnefic Induced |
'Polarizafion survey would emphasise the relatively

narrow conductive zones, especially at depth.

3. The follow—ﬁp work should, where pdssible consist of
:geoldgical mapping and rock gecchemistry. However,
where moraine cover precludes this apﬁroach it is highl&
désirable'that close spaced moving source induced

polarization and/or Turam eléctromagnetic surveys be

s
4

- carried out prior to further investigation by diamond
- )
drilling. This, in part, is required due to the nature

of the gradient array data which yields accurate

positional information but the assessment of depth

is always a guesstimate at best. 1In addition, even
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positional data can be inaccurate in steep terrain

as the source is not vertically below the anomaly peak

but normal to the "local" slope at the peak. Local

 geophysical detailing will define depth and position

for further investigation by drilling,

No drilling recommendations have been made in this
report due to the ambiguity of dépth estimateé from
grédient data, topographic effects which cannot be
evaluated in the absence of detailed local topographic
maps and, the reqﬁiremgnt for a geological evaluation

of the laocation of the defined conductors.

~ We would be pleased to supply drilling targets as
soon as you have assessed the data contained in this

report.

‘Those induced polarization responses rated as primary '
“targets should all receive further investigation while
those of secondary interest should bhe followed up if
possible. All anomalies of tertiary rafing_should

only receive additional work where geological or
geochemical data increases their possible ecbnomic
~interest. However, as always the geological environment.

is considered of far greater importance in the evaluation
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of a geophysical anomaly than the absolute magnitude
of that anomaly. It is fully anticipated that a
study of the geological setting of the chargeable
zones defined in the present survey will radically
alter the priority allotted on a geophysical basis

only.

Respectfully submittedon behalf of:

. -

SCINTREX PTY. LTD,

' A.W. HOWLAND-ROSE,M.Sc.,D.I.C., AMAusIMM, FGS,

" GEOPHYSICIST
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TABLE I
Number = Line  Station ~ Grade Dip Priority
1 42 1200E ,' "B ? Secondary
2 42 350E A/ E  Primary
3 42 1950w B« | E -Secqndary
4 42 2250W B 7 Tertiary
5 42 3750w B s E Secondary
[ 42 750W c’ W  Tertiary
7 43 C200E/] A ¥  Primary
8 43 2050/  ¢v -  Tertiary
2650W
9 44  850F C~¥ 7  Secondary
10 44 3508 cVv 2 Primary
11 44 350W cv 7 Tertiary
12 44 650W c v ? Secondary
13 44 1750W ¢ ? Tertiary
14 44 2450W B W  Secondary
15 44 3350w C v ? Tertiary
16 44 3650W Cv ?  Tertiary
17 45 1950E C 7 Tertiary
18 . 45 250/600E C - Tertiary
19 - 45 550W. C v o ? Tertiary
20 45 950W c ? - Secondary/
Tertiary
21 45 1350w c v ? Tertiary
22 45 2450W ? Tertiary
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Number Line Station Grade Dip Priority
23 45 2050W ‘¢’ e Tertiary
24 46 2450E BY 2 Tertiary
25 46 700E BY E  Secondary
26 46  100/400W C v -  Tertiary
27 46 1450% c ?  Tertiary
28 46 2150W BV E Tertiary
29 47 2350E c - Tertiary
30 47 1650E 8/ W  Pprimary
31 47 450E c/ B Tertiary

32 47 100E ¢’/ & Tertiary

33 47 600W ¢V 7 Secondary/

Tertiary
34 47 1750W B / Secondary
35 48 1500E Al = Primary
36 48 750E A | V. Secondary
37 48 150W C § -  Tertiary

38 48 350W ¢ § -  Tertiary
39 48 1450W c ¢ 2 Tertiary
140 48 1650W c i Secondary/

- Tertiary
41 48 - 2050W C v ?  Tertiary
42 49 2250E C ?  Secondary
43 49 1400E AV E Primary
44 49  100/450E  C - Secondary
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66 54

TABLE I
Anomaly Line Station Gradé Dip Priority
45 49 250/950w' c - Tertiary.
46 : - 50 2550E C / ? Tertiary
.47 50 1800E B “ W Primary
48 : 50 50w c/ ? Tertiary
.49 .90 250w c / ? Tertiary
50 50 750W c /o Tertiary
51 50  1250W B/ Vv  secondary
52 50 1900W BY V  Primary/
Secondary
53 51 3450 ¢ / 2  Secondary
54 51 3200E A ( v Secondary
55 _51 2450E C i E Tertiary
56 51 950E cl 2 fertiary
57 51  100/400E CJ -  Tertiary
58 - 51 350w B. Vv Tertiary
59 52 2450E A~ E Secondary v
60 - 52 1800E A W  Secondary |
61 52 650E A v Primary/
' - / Secondary
62 53 2550E A ?  Primary A%,
63 53 600E c ? .Secondary/
_ : _ Tertiary
- 64 53 1250W c’ ?  Tertiary
65 53 2450w c’ ? Tertiary
3550E C ?

Tertiary




337052

e

Page ~ four TABLE 1
Anomaly Line Station Grade Dip Priority
67 | 54 2750W C -~ ' Secondary
68 . 55 2000/ ¢ . = Tertiary
| 2500E | | -
69 55 700/1050E B .~ ?  Tertiary
70 - 55 2550W c - ? Tertiary
71 56 2850E A7 E  Tertiary
.72 56 1050E B W Secondary
‘73". 56 750K Cc ? Secondary
74 57 . B835E  CJ 7  Tertiary
75 57 3050E C / 2  Tertiary
_76 57 550K ‘B j v Secondary/
- ; Tertiary
77 57 150W o ﬁ) ? Secondary/
_ _ : B Tertiary
78 58 2150E ¢~ W  Primary
79 59 3350E B E ~ Secondary
80 : 59 2250E B E Secondary
81 . 59 1150E c ? Tertiary
82 59 300/550E  C v/ - Tertiary
83 60 2450E c’ 2 Tertiary -
84 . 60 250E ¢ E  Tertiary
85 60 1400/ C - Tertiary
| | 1850W |
86 60 2950W {2 Secondary
87 B | 1350/ - Secondary/
- 1700E

Tertiary
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Anomaly Line Station Grade = Dip Priority
88 61 50/300E C E - | Tertiary
89" 61 2950w A ? Primary/
- Secondary
90 62 850W B E  Secondary/
Tertiary
91 63 2200E A E = Primary
92 63 850W B, E Secondary
93 64 1950E B ?  Primary
94 64 17508 ‘B ?  primary
95 65 2250E B W Primary
- 96 65 1850E B LA gn;ﬁgpg'
| o7 85 _ 1550w B W Secondary
- 98 66 - 1800E C:. ? - Terti#ry ‘
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INTRODUCTION

For the benefit of those who are unfamiliar with the

Induced Polarization method in general, or with the

- pulse~-type method in particular, a few introductory

‘remarks will be directed on the Induced Polarization,

or overvoltage, phenomenon, Those who wish a fuller .
treatment of the subject are directed to Seigel (1962),

which paper also includes an extensive 1ist.of references,

Induced Polafization in its broadest sense means a
separation of charge to form an effective dipolar
(polarised) distribution of elegtrical chargéﬁ throughout
a medium under the action of an applied electric field.
When current is caused to pass across the interface
between electrolyte and a metallic conducting body,
double layers of charge are built up at the inferface,

in the phenomenon known to electrochemists as "overvoltage".
This is the phenomenon which can be utilised for the
detection of metallic conduqting, rock-forming, minerals
such as most sulphides, arsenides, a few oxides énd;
unfortﬁnately, graphite, In addition, effectiva dipolar

charge distribution occurs to some extent in all rocks,

due to ion-sortingin the fine capillaries in which the

current is passing.



237056

Page - two

" Induced Polarization responses may therefore arise from

metailic or non-metallic agencies, Fortunately,.the 1atter'

generally falls within fairly low and narrow limits.

for almost all rock types, although there is still
no reliable criterion for differentiating overvoltage
regponses from graphite and metallic sulphides,.or for

distinguishing between the responses of one type of

- sulphide and another. Despite these limitations the

Induced Polarization method has amply demonstrated its

~ value in mineral exploration since its initial development

as a ugeful exploration tool in 1948 (ed. Wait, 1959),

DESCRIPTION OF METHOD AND EQUIPMENT

For the present programme the pulse or time domain

system was employed, using a Scintrex Induced Polarization

unit. The standard current-wave form with the unit

is two seconds on-time and two seconds off-time.

(seé Figure 1). This unit features the Newmonf tYpe
self-triggered receiver which operates remote from the

current transmitting equipment. Three fundamental

quantities are measured with this unit ~ the chargeability__

of 'M' measurement, the 'L' measurement and the resistivity.

The receiver integrates the area under the decay curve

during the time interval from 0.45 seconds to 1;1, seconds
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MEASUREMENTS ~ TAKEN

+Voits

)

- 8 Seconds —-—" - Vo"_s _

2 Seconds

Energising frequency ls o0 square wave having a frequency of 0-125 cps. N

L

FIELD MEASUREMENTS MADE

<Q«—«—L measured over '3 seconds

= M measured over 065 soconds

" Energising Pulso/ Delay Curve

. Time deloy 450 Milliseconds.

Frg. /
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- after termination of the primary current pulse. This

" ‘integral normalised with respect to its corresponding

primhry voltage is the chargeability or 'M' measurement,

that is, the fundamental Induced Polarization characteristic,’

It is in units of milliseconds. The Induced Polarization.

_ phénomena is dependent on the existence of electronically

‘conducting material within the matrix of ionically

éonducting material, The chargeability is therefore

a measure of the presence of electrbnically'cohducting

" material within the ground being tested,

Tha'éscond quantity meaaurgﬁ'is the area aver the

transient decay curve between 0,45 seconds ahd 1.75

seconds of the current off-time. This measurement is': 

desiguated the 'L' measurement and is also in units of

."milliseconds. The ratio L/M gives a curve factor related

to the Shape of the transient voltage éurve, and is a
measure of the rate of decay of the transient voltage.

This is of secondary diagnostic value in that the rate

- of decay of the transient voltage is partially a function'

of partigie size. A large L/M ratio reflects a short
time constant, commonly associated with finely disseminated
sulphide or graphite, whereas a small L/M ratio reflects

the longer time constants associated with the larger

.sized metallic particles.
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The L/M ratio is also effective in determining the

presence of electromagnetic coupling effects. With

‘-the Seintrex Induced Polarization unit, electromagnetic

coupling effects are essentially eliminated by an 0.45

:_ second delay-time following termination of the primary

current pulse before measurement of the transient voltage'
commences, waevér, in extremely low resistivity areas .
coupling may occur, Under these conditions the présence .

of electromagnetic coupling cﬁn distort the Ihdubed

Polarization response, and it is extremeiy import#nt'tb'

know when this occurs. The presence of such coupiing:is;

immediately recognizable from the L/M ratios,

Resistivity measurements are also made as an integral

'part of all Induced Polarization measurement usiag the

Scintrex Induced Polarization unit. The resistivity

values ére of primary importance in determining subsurface

~ geological features such as contact Zones, faulting, etc.,

ahd are of assistance in mapping the geology in general. f

‘Electrode geometries (see Figure 2) utilised in'obtainihg .

field maasurements are important and no one electrode

© array is applicable for all'conditions. ' In areas where

a low resistivity oxidised surface layer overlies a

much higher resistivity freshrock, a high degree of
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masking occurs using any of the close-coupled arrays,

- such as pole-dipole or dipole-dipole. An electrode

cfspacing many times greater than the_depth to freshrcck'

must be uced in order to obtain_fesponses‘reasonably-ff'
'fepreeentatiVe of the freshrock. With Such 1arge'e1ecfnode.f'
,spacings the ph&sical pfoperties are effecti?ely_everaged':
'over_so large a volume that we lose the ability_to'detect ”
‘moderate sized bodies of polarizable material. _checer, |

- under these conditions the gradient array is both feasible

| - and, desirable in that - it minimises the effects of masking

and at the same time pas a high degree of resclut;nn for _h'}f

- small targets,

In the present areas of investigation, abnormai'induced

. polarization responses may be_expected to arise from thef
- electronically conducting sulphide minerals_such'ascpfrite,:
pyrrhotite, chalcopyrite and pentlandite, plus graphite
" and magnetite. The response from magnetite has beeq-focnd'
~to be Quite variable and somewhat'unpredictable reflecting -
the great variation in the mode of electrlcal conductlon

in this material. It is not a1Ways possible to differentiate
_ between these potential sources of high chargeability fromu'
the'Induced Pclarizatien and resistivity data alohe. o |
Complementary geophysical, geochemlcal and geolog1ca1 data
enable a more complete 1nterpretation to be made of the
c.Inducec_Pclarlzation data.- |
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