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SUMMARY

The Basin Lake and East Tyndall Grids cover a belt of the
Mt. Read Volcanics, between the Henty River and the West Coast
Range. For the purpose of this report, the northern limit of
the Bast Tyndall Grid has been defined as line AON,(ﬁhere the Henty
Fault pinches out the prospective sequence of volcanics against the
?yndall Group rocks.J) Much of the-area, particularly in the

““gouth, is covered by a glacially derived overburden: this varies

in thickness from a thin veneer to several tens of metres.

Geophysical surveys of the area date back to the late
1950's when Rio Tinto carried out some EM, gravity and magnetic-
surveys in the viecinity of and along strike from the Tyndall Mine
{a small Pb-Zn prospect on the East Tyndall Grid)., Some EM

"anomalies were defined which were almost certainly due to shears

and/or conductive overburden; no mineralised zones were detect-
ed. This was followed by IP surveys in 1962 (possibly for EZ,
but carried out over the Rio Tinto Grid). Some anomalies were
defined, but apparently were not followed up.. The first surveys
for Mt. Lyell were in 1967/68 when a regional dipole-dipole IP
survey of the Eastfﬁyndall Grid was carried out. "This defined
an anomalous zone the length of the grid and other extensive
zones were also detected. Gince then, apart fropw magnetics,

the geophysics has almost exclusively been detailed IP surveys
over sections of the anomalous zones. Magnetic surveys have
been carried out wherever there is IP coverage but so far, mag-
netic anomalies have not been assoclated with any sulphide

mineralisation.

The Basin Lake area was first surveyed geophysically by
Pickands Mather, who conducted dipole-dipole IP surveys in 1968/
69 and an EM survey in 1970. Drilling, which was severely
hampered by a thick glacial overburden, revealed black shales with
minor mineralisation beneath the geophysical anomalies. A grad-
ient array IP survey over the whole grid was carried out for Mt.
Lyell in 1974: several anomalies were defined, some of which are
likely to be southern extensions of the anomalous zones on the East
Tyndall Grid.
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vi.

Fourteen drill holes, several costeans and outcrops, ete.,
indicate that the IP responses from both grids are due to zones
of disseminated pyrite and/or black shales, these two sources

often occurring in close association. There have been no really

“encouraging base metal intersections or occurrences. The large

number and extent of the IP anomalies has meant that many have had
only a summary explanation, e.g. an outcrop of pyrite in the area of
the anomaly. In most cases one drill hole, costean or ocutcrop is

inadequate to explain several tens or hundred of metres of IP res-

Jpoﬁse. Further, more recent surveys (1981 dipole-dipole IP)} have

shown that some anomalies have been inadequately tested by drill
holes, e.g. TYN2 and TYN 3. DDH TYN2 was collared on line 4N dir-
ectly above a chargeabilitylanomaly, with a much better anomaly 450m
to the north, and DDH TYN3 only intersected one source (black shales)
of a well-defined two source anomaly,. Nevertheless a comparison of
the older IP data with that from the 1981 surveys suggests that the
strong anomalies and broad features are common to both, but that the
older data may lose the more subtle responses., The presentation

of much of the data as metal factor increases this problem, and the
frequency effect must be calculated when looking at any of this data
in detail. Despite the fact that many of the anomalies detected

-from the 1967/68 surveys are defined by 100ft, 200ft and 300ft sur-

veys, it is not recommended that drill holes be sited using the old

data: new surveys should be carried out for this purpose.

3
The 1967/68 regional IP survey defined anomalous zones using
& 400m-500m line spacing. There are still sectlions of some zones
which have not had detailed surveys over themn. The regional survey

has meant that the area of detailed surveys can be localised, however
uncertainty about the structure’'of much of the area means that the
extent of any such surveys should make allowance for unexpected
structures. (For example, the interpretation'of the regional survey
by Hallof (1968) shows anomaly 'C4' as a continuous north-westerly
trending zone, whereas work on the Henty Fault Zone to the north
suggests that the mineralisation, down to at least line 36N trends
approximately NE-SW.) The anomalies south of Howard's Anomaly
appear to be prospective, and zone C1 (Figure 5) between line 10N
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and line 14N, must be surveyed in detail. The areas north of
Howard's Anomaly appear to be less prospective from the 1967/68
data and it is not planned to do.any surveys in the region in the
1981/82 field season. The recommended surveys and the extent of

the coverage are given at the end of this Summary.

Electromagnetic surveys are among these recommendations.
The IP surveys have detected several mineralised zones but have

defined no base metal deposits: 1t is not suggested that EM methods

,wiil necessarily be able to detect base metal sulphides any better

than the IP technique, however they should be able to define narrow,
conductive zones within a broadly polarisable region much better
than IP/resistivity. (Hopefully these are narrow zones of massive
sulphides that lead to economic concentrations at depth.) Also

EM should be able to much better resolve close chargeable/conductive
sources detected by the IP surveys. Lastly, the IP surveys have
detailled large areas of mineralised zones: testing of these areas
(often superficially) has revealed disseminated (and occasionally
massive) sulphides. It is possible that rapid reconnaissance of
these areas by EM would define more local areas of higher conduct-
ivity within which further exploration could be concentrated. Un-

fortunately for all geophysical methods there are circumstances

Qﬁ}where the method may not be appropriate, and one such case for EM

is in the detection of lead-zine deposits. These deposits may be
poor conductors, particularly those with low coppgr concentrations:
Que River would not be detected by EM without its ’copper lens' and
Rosebery is probably only weakly anomalous.

A further problem in the exploration of the Basin Lake-Tyndall
Grids, 1is the presence of black shales throughout the area. These
are usually polarisable and often conductive: they are also often
in close association with sulphides. To discriminate and/or to
resolve sulphides from shales, other than by drilling, particularly
in areas with overburden where soil geochemistry can not be applied,
the use of other geophysical methods should be considered; the
gravity'method in particular. '

Y
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It is noted that large prospective areas immediately east of
the Henty River have not been covered by any geophysics. These
areas have very steep topography and it is recommended that geology/
geochemistry be used to outline locations for detailed geophysics.

_ Recommendations for further work on the Basin Lake and East
Tyndall Grids (see Figure 25):

a) Basin Lake

-
i

Electromagnetic surveys (using a moving loop system, such as
the 'Genie! or 'Max-Min' system).

Line Coverage (feet)

0 1000'E ~ 4200'E

65 1000'E - 4200'E

128 =<~ 1000'E - 44O0'E

188 ' - 1000'E - 8300'E (the road)
248 1000'E -~ 8200'E (the road)
308 ~ 1000'E - 9200'E (end of line)
363 5300'E - 7600'E

428 o 5400'E - 7800'E

488 e 00 - 2600'E,)5400'E - 7800'E
548 00 - 2600'E_f¥h¢k’ﬂmﬁ_ﬂﬂ;umr,ﬂwhaiL.

It is probable that the gradient'array IP s:}vey has inade-
guately tested the eastern and southern areas of Basin Lake where
'thick! (undefined) sequences of glacial overburden occur, and
deeper looking IP (dipole-dipocle array) or EM (e.g. large loop time
domain) should be considered. A single line of dipole-dipole IP
over 785 is recommended. This survey would test the area around
BL1 where a good down hole IP response was obtained, but no anomaly
was recorded on either of two gradient array surveys. Sucn a small
survey must not be thought of as a thorough test of the gradient

array data over the glacial overburden.
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b) East Tyndall

Zone A: EM surveys are recommended over the area covered by
the 1981 dipole-dipole survey. This coverage is recommended partly
to allow comparison with recent IP and partly to help resolve con-
ductive zones (if such exist) within the polarisable area. The
'Genie' or '"Max-Min' method is suggested. The baseline for this

zone, and all other East Tyndall zones, is Bradshaw's Road.

s

o Line ' Coverage (In Metres)
LN ' - 100mW - 600nE
4.5N 100mW - 600nE
5N . 200mW - 500mE
5.5N 100mW -~ 600mE
6N 300mW - 300mE
6.5N 500mW - 200mE
- N R 400mW -~ 200mE
8N 500mW - 100mE

Zone B: adequately covered by the Basin Lake Grid and the
gradient array survey over anomaly 'C1!'.

“Zone C1: a gr&&ient array survey is recommended between lines
TON and 14.5N with approximately a 100m line spacing. Such a survey

is expected to define the zone in more detail and,dipole-dipole sur-

veys are recommended over the better anomalies (a;d in any case over
TYN1 on line 12N). A magnetometer survey 1s also recommended over
the line intervals listed below:
Line Coverage {In Metres)
10N 0 - 1400mE
10.5N 0 - 1200nE
11N 0 - 1200mE
11.5N 0 - 1050mE (between the two roads)
12N 0 - 1020mE ( " u " ")
12.5N ‘ 0 - 1000mE ( " " " ")
13N 0 - 950mE ( ft " n " )
13.5N 0 - 900mE ( " 1 1" n )
14N 0 - 850mE ( ] f 1 1 )
14.5N 0 ( n n 1 " )

- 820mE
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Zone CR2: Dipole-dipole surveys in 1981 showed that DDH TYN3
on line 16N had inadequately tested the anomaly and EM is recommended
to resolve the two {or more) sources contributing to the IP anomaly.
The 'Genie'! or 'Max-Min' system is suggested.

Line - Coverage (In Metres)
15N ‘ 100mW - 600mE
15.5N 100mW - 600mE
16N 200mW - 600mE
P 16.5N 7 300mW - 400mE
) 17N : 300mW - 400mE

Zone C3 (Howard's Anomaly): EM surveys are recommended over
anomaly 'G', an untested anomaly that showed resistivity lows on
two dipole-dipole pseudogections; this survey will also include
anomaly 'F! which was inadequately tested by a costean. EM profiles
are also recommended over HAZ on line 19N and over line 20.2N

where a pole-dipole survey indicated a possible resistivity low at
depth.

Line Coverage (In Metres
from Bradshaw's Road)

19.7N 900mW - 220mW

120.2N T 830mW - 260mW

21.6N 850mW - 260mW 7

21.9N 900mW - 300mW

22N ' 920mW - "300mW >

(i.e. coverage of all the line is

specified for all five lines.)

Zones C4 and E: Geophysical exploration will not be carried out
over these zones in the 1981/82 field season and recommendations for
the detailed surveys that should be made at some stage will be con-
sidered after an evaluation of the surveys recommended above. In
the absence of any detailed mapping which may indicate otherwise,
the following coverage is recommended (method not specified, but
it is noted that gradient array IP has not identified the zone on
some of the lines).
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Line

28N
28.5N
29N
29.5N
30N
30.5N
31N
31.5N

~

L 32N

32.5N
33N
33.5N
34N

¥Coverage in metres from Bradshaw's Road.

Coverage¥
1250mW-500mW

1300mW-~500mW
1300mW-550mW
1300nW-450mW
1250mW-450mW
1250mW-400nW
1200mW-400mW
1100mW-300mW
1100mW-300mW
1150mW-350mW
1150mW-350mW
1150mW-350mW
1050nW-250mW

&

Line
34.5N
35N
35.5N
36N
36.5N
37N

37.5N

38N
38.5N
39N
39.5N
40N

Xi.

Coverage¥*
1000mW-200mW

1000mW-200mW

1000mW-250mW

1000mW-00
900mW-00
850mW-00
750mW-00
650mW-00
600mW-00
600mW-00
600mW-00
650mW-00

303612
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1. ATM AND INTRODUCTION

The Basin Lake and East Tyndall Grids begin approximatel& 10km north
of Queenstown and cover the Mt. Read Volcanics between the Henty
River and West Coast‘Range. For this report, the northern limit
is 1ine 4ON, where the Henty Fault pinches out the prospective se-
quence of volcanics (Figure 1).

Although part of a continuous geological belt, the two areas have,
brior to this report, been treated separately; probably partly due
to the fact that the licence to explore the Basin Lake area was grant-
ed to Mt. Lyell some years after the licence covering the Tyndall
area.

The first exploration using geophysical methods was by RioTinto in
the late 1950's, EM, gravity and magnetics were carried out over
a grid centred on the Tyndall Mine, a small Pb/Zn prospect situated
between (what is now) lines 26N and 28N of the East Tyndall Grid.
Geophysical work over Basin Lake was initiated by Pickands Mather
in 1970, and both gfids have had a conslderable number of geophys-
ical surveys (mostly IP) since then. One section of the East Tyn-
dall Grid has received*particular attention and thig area has be-

come known as the Howard's Anomaly Area or Grid. .-

Howard's Anomaly has been defined in this report, 2s the area be-
tween lines 19N and 26N of the East Tyndall Grid. The line spac-
ing at Howard's Anomaly 1s mostly less than 100m; this is in con-
trast to the 300m to 600m of the East Tyndall Grid (a few other areas
have been infilled although not in as much detail as Howard's Anom-
aly), and the nearly 200m spacing of the Basin Lake Grid.

Past exploration has defined several mineralised areas as well as
several occurrences of black shales; both have proved anomalous to

the various IP surveys carried out over all three grids. Apart

from very minor occurrences such as a thin vein at the Tyndall Mine,

and some interesting silver values at Howard's Anomaly, there have

been no encouraging precious or base metal occurrences or intersect-
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ions, all sulphides being either disseminated or sub-massive pyrité.

This report evaluates all the geophysical work carried out over the
Basin Lake and East Tyndall Grids (the latter including the detail-
ed coverage of Howard's Ahomaly) before June, 1980, as well as pre-
senting the data for all surveys carried out since then (up to
October, 1981). Recommendations for further work have been made
for anomalies that have been inadequately tested, as weil as for
areas with too sparse a coverage. Many of the fourteen drill holes
driiled by Mt. Lyell within the area covered by this report were
sited on geophysical anomalies and the results of the drilling have

been compared with these anomalies. A section of the report dis-

cusses the apﬁlication of various geophysical technliques to the types
of targets that might be expected within the Basin Lake and East
Tyndall areas.
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2. GEOLOGICAI TARGETS

Three types of orebodies have been sought by Mt. Lyell in the-  Basin
Lake, East Tyndall areas. All three occur within the Mt. Read Vol-
canics, the mineralisation of which has been described by Corbett
(1981), but which may be described here as an arcuate belt about
240km long by 10km wide of Cambrian calc-alkaline pyroclastics,
lavas and intrusives.

The” Basin Lake and Tyndall areas have been mapped using the nomen-
clature used by Corbett et al (1974) to describe the Mt. Read Vol-
canics around Queenstown. In the Basin Lake area, Sheppard (1975,
fig. 7) shows a narrow wedge of the Queenstown Pyroclastics west of
the grid with most of the north-western half of the grid occupiled
by the 'Central Lavas', The inferred position of the (youngest)
Tyndall group is shown (but Komyshan, Mt. Lyell exploration geolo-
gist, has changed this, see Figure 2). '

‘The Tyndall geological map, Stevens-Hoare, 1975a (fig. 1), shows no

Central Lavas, but a wide section of Queenstown Pyroclastics and
Tyndall Group between the (Cambrian) Dundas Sediments west of the
Henty Fault and the (Ordovican) Owen Conglomerate of the Tyndall
Range to the east. ,Siﬁce these two maps overlap, it can be seen
that this nomenclature has not been useful (or wiSely used?) in this
region¥, Komyshan is remapping the area using pe%rological descrip-
tions and Figure 2 shows the results so’ far. It is pointed out that
much of the area is covered by glacially derived overburden: this
varies in thickness from several tens of metres (e.g. the SE corner

of the Basin Lake Grid) to a thin veneer of less than one metre.

1

The three ore-types mentioned above are: a massive sulphide Pb/Zn
deposit; a disseminated copper deposit and a exhalative silver dep-
osit. The characteristics of the first two types have been described
* Corbett (1979) has noted that all the economic mineralisation at
Mt. Lyell is restricted to the Ceniral lLavas sequence. However
the Queenstown Pyroclastics are considered to be as prospective:
Tyndall Group rocks are generally thought to be unprospective.
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by Reid and Meares (1981). Examples of mines of the first type are
Rosebery and Que River; these are "typieally narrow, tabular, strat-
iform bodies with a distinct mineralisation zonation from a footwall
pyrite-chalcopyrite mineralisation toward the hangingwall™", There
has been nothing published aboﬁt the geophysical responses of the
Rosebery orebody, but Webster and Skey {(197S%) have written a detailed
paper on the geochemical and geophysical responses of Que River:

they show that excellent IP responses are obtained, particularly

from the Pb/Zn rich lens (which is ten times larger than the copper
?ich lens). EM and SP responses were obtained from the copper rich
lens only (the latter to -324mv). There was no magnetic anomaly
associated with the orebody. Gravity is also effective (Leaman, 1981).

The disseminated copper bodies occur on the Mt. Lyell field. There
are a range of deposits, but the end-types may be categorised as large -
deposits with low copper (e.g. the Prince Lyell, 30 million tonnes
which averaged 1.45 percent copper) and small, high-grade bodies
(e.g. Twelve West, 80,000 tonnes at 9.5 percent Cu). Although the
sulphide content in all types is usually between 10-20 percent (The
Blow at 85 percent being the exception), the former deposits are
regarded as disseminated, while the latter are massive (Reid and
Meares, 1981). Disseminated pyrite occurs around the disseminated
orebodies and is commoﬁﬁthroughout the field.

There have been a number of geophysical surveys over the Mt. Lyell
field, starting in the 1930's: two of the orebodies were geophys-

ical discoveries (Crown Lyell 3 and Cape Horn). Until the recent

- (1980-81) IP survey, the largest coverage was from the applied poten-

tial and Turam methods (Blazey and Douglas, 1934-38; Rowston, 1957;
Webb, 1958). :

In both these methods, current was applied to the ground and its
concentration in orebodies (or concentrations of pyrite) detected.

IP is also applicable, but may not have the resolving capability of
EM methods (including the galvanic/inductive appliecation of the Turam
technique) to define higher concentrations of sulphides in a sulphide-
riech zone. |
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A strong response was obtained from a helicopter-borne EM survey

on a test survey over one large disseminated-type deéeposit (Western
Tharsis) and strong SP responses have been obtained (y600mv)., Al-
though some deposits contain magnetite, magnetics has not been a
useful technique. The gravity method has been insufficiently tested,
but is unlikely to prove useful over disseminated targets. o

The third type of ore deposit sought, was for silver within an andes-
itic haematite-carbonate sequence of the Mt. Read Volcanics. It was
griéinally hoped that magnetics would prove useful in helping to
define the mineraliséd segquence, but this was not the case. Never-
theless, the silver was generally associated with haematite and in
mineable concentrations and gquantities, it is possible that magnet-
ies and/or IP might prove useful.

While the responses of the various geophysical techniques over the
known deposits in the area should be known and understood, it must
also be appreciated that these are very few in number and that a
wider range of ore deposit types are possible. Other factors in-
clude economic considerations, such as: at what distance from the
mill is an 80,000 tonne orebody unprofitable?'(i.e. to what dis-
tance should extremely detailed exploration be made?)}; would a diss-
eminated type, low-gré&e deposit be profitable away from the mine
lease?, etc.. The geophysical approach to explo;ation on the

Basin Lake and East Tyndall Grids is discussed in Rection 6.
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3. GEQPHYSICAL SURVEYS PRIOR TO JUNE, 1980

Below is a summary of the geophysical surveys that have been carried
out on the Basin Lake and East Tyndall Grids up to line 40N (includ-

ing the Howard's Anomaly area from line 19N to line 26N) prior to

June, 1980.
in Figures 3 and 4.

Basin Lake

Indﬁced Polarisation:

Electrical Soundings:

Magneties - Airborne:

~ Ground:

Electromagnetics:

East Tyndall

Induced Polarisations”

Magnetica ~ Airborne:

- Ground:

Electromagnetics:

Gravity:

Except for the aeromagnetics, this coverage is shown’

Pickands Mather, dipole-dipole 1968-69.
Scintrex, gradient 1974, 1978.
Scintrex, pole-dipole, 1980.

Scintrex, 1974.

RioTinto (late 1950's),

“Scintrex, 1974.

Seintrex (for Pickands Mather), 1970.

For (?)EZ (RioTinto Grid), dipole-dipole,
1962. -

McPhar, dipole-dipole, 1947, 1968.
Scintrex, gradient, 1973, 1974,

RioTinto (late 1950's).
Geoex, 1978 (part of area only).
M‘h- Lyell! 1968-69l

RioTinto, 1957-59.

Geoterrex, 1981.

RioTinto, 1957-59.



Howard's Anomaly

Induced Polarisation:

Electrical Soundings:
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Scintrex, gradient, 1974, 1979.

Scintrex, pole-dipole, 1975, 1980,

Scintrex,

1974.

3.1. Induced Polarisation; Gradient Array

3.1a Basin Lake

Thé Basin Lake Grid was surveyed with gradient array IP by Scintrex

in 1974.

grid.

surveys are given in Table 1.

A 100ft dipole was used and the survey covered the whole

The data was presented in TAS-025B (Howland-Rose, 1974a).
Two additional small surveys were carried out in 1978. The data
for these is in TAS-054c (Howland-Rose, 1978). Details of the

Several well defined chargeability anomalies were detected by the

1974 survey; typically they had amplitudes of 30ms in a background

of 10-15ms.
resistivity anomaly,
4000 ohm-m.

which are shown in Figure 5.

west and east columns.

West

(2)
(3)
(4)
(7)
(8)
(10)

(12)

543/18501E

54S/1200'E

548/8501E; 48S/750'E
308/3600'E; 243/3700'E
308/3100'E
185/17001'-2300'E; 128/
25001'E; 63/2250'E;
00/2600VE

00/3200'E

Most anomalies also had an associated (usually weak)
around 1500 ohm-m, in a background of about

Below are listed thirteen chargeability anomalies

The 1list is in geographical order in

East
(1)

(5)

(6)
(6a)
(9)
(11)

e

At
723/5600'E; 783/5500'E;
84S/5200'E
54S/7000'E; 48S/7000'E;
42S/7150'E
365/6150'E; 30S/6050'E
308/6600'E

248/7150'E; 188/7100'E
35/7100'E; Q0/7350'E;
3N/74L00'E

Anomalies on the eastern side which have probably been adequately

investigated are:

anomaly (1) has been explained by DDH BL801
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(drilled for Plckands Mather in 1970 Wuerch 1971) which inter-
sected black shales. Anomaly 5 was drilled by DDH BLR and black
'shales were again intersected (see Section 5.2.). Anomalies (6)

and (6a) were drilled by DDH BL4: the latter was over sub-massive

and disseminated pyrlte, while the former was over black shales (see
Section 5.4.). A costean revealed black shales above anomaly (11).
The cause of (9) is uncertain, but it may be on strike with (éffk@y)@{)
On the western side, pyrite outecrops (in road cuttlngs. etc) at anom-
alies (7) and (8). It is possible that (10) has been tested by

DDH TYN2 - (although this is not 1ndlcated in Figure 5) since anomaly
(10) is probably the same chargeable zone as 'A';’ the target for

DDH TYNR. (This spatlal discrepancy between the two grids is also
ev1dent on the eastern side of the grld ) DDH TYN2 intersected
pyrltic black shales. ' ' B

On t&e eastern gide of the Bagin Lake Grld, the oceurrence of sul-

phldeﬁ {e.g. massive pyrite in BL4) in close proximity to the black
shales, emphasises the fact that the ancmalies cannot be dismissed

‘as being solely due to black shales. Sinee the glacial overburden
| means that geochemistry gan no used to he i entiate

.'anomalles from shaleg or gglph;geg. anomalies either have fo be
" drilled or further investigated by ggoph351cs._ ' Gravity may be used

- to distinguish massive’ ‘mineralised zones from black shales, but the
Mt. Lyell style of mineralisation (large-volume pyrite bodies with
zones of 6-10% chalc0pyri£e) would not be expected to show a good .
gravity anomaly and would probably be difficult to recognise be- -
neath an appreciable thickness of glacial moraine. Such a thick-
ness of glacial moraine also means that it ie likely that the grad-
ient array IP survey has not adequately explored the underlying :
prospectlve volecanics (see below). '

On the western side, the anomalies have not been so well 1nvest1gat-

ed and with the probable exception of (10) (by DDH TYN2), none have -
been drilled. The broad zone of pyrite at (7) and (8) may indicate
a Mt. Lyell style of mineralisation in which case an EM survey might
be appropriate to try and locate any concentratlons of chalcopyrite
 (unfortunately concentratlons of pyrite would give the same response)..
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The 1978 additional gradient array surveys over Basin Lake covered
two small areas. In the NE corner of the grid, the survey better
defined anomaly (11) (tested by a costean near line 00 which revealed
black shales). A pole-dipole IP profile was also conducted along
line 00 which confirmed the anomaly (see Section 3.2a). The anom-~
aly could be further investigated, since black shales, often indic-
ating an environment favourable for mineralisation, should be checked

along their strike length for economic sulphides. Anomaly {9)

Eapﬁears to be on strike with these black shales but further work is

recommended over this anomaly which has two adjacent chargeability
'highs',

The second array of the 1978 survey was conducted to try and locate
a surface expression for chargeable zones defined by a down hole IP
survey of DDH BL1. (From 275m to 330m down hole, a very chargeable
zone was intersected, max. values 90+ mv/v. From 360m to the end
of the survey at 393m, high values were also recorded.) The second
survey, like the first, showed no IP or resistivity response near BL1
which might explain the down hole results, Thus it seems 1likely
that the gradient array IP has not penetrated the glacial overburden,
and although the total sulphur assays (max. values 6%) appear to
explain the down holé/IP log, a dipole-dipole IP survey could per-
haps be carried out over BL1 to detect and define what the gradient

array 1s missing. 5

The gradient array survey has probably adequately explored beneath
much of the glacials since anomallies were defined, which drilling

has shown to be due to chargeable bodies. However 1t seems that

here as elsewhere, the gradient array is unsuitable over thick glac-
ial sequences {actual depth not defined, but BL1 was drilled through
30m of glacials). The geologist responsible for the area believes
that the only area of thick moraine which might be worth re-invest-
igating is between BL1 and the terminal moraine to the south, since to
the north, the rocks beneath the 'too thick' moraine are probably
Tyndall Group {(Komyshan, pers. commun.).
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3.7b East Tyndall
Parts of the Fast Tyndall Grid were surveyed with gradient array IP
by Scintrex in 1973 and further work was done in 1974. . This does
not include surveys specifically over the Howard's Anomaly Grid {see
Section 3.1c¢). The 1973 survey covered anomalies defined by the
earlier (1967/68) McPhar dipole-dipole IP surveys (see Section 3.2b).
Hallof (1967, 1968) defined these anomalies into zones (see Figure 5)
and the 1973 Scintrex survey covered anomalies in zones 'A', 'B',
'C3' and 'C4'. (Zone 'C3' is within Howard's Anomaly and is dis-

cussed in the next section.) The 1974 survey extended the cover-
age of zone A and surveyed lines 34N and 36N. The data for the

1973 survey was presented in Scintrex Report TAS-018¢ (Howland-Rose,
1973) and the data for the later work in Scintrex Report TAS-025
(Howiand-Rose, 1974b). Details of both surveys are given in Table
2-

Zone 'A': S

The 1973 surveys over lines 6N + 400S, 6N, 6N + LOON confirmed the
1967/68 McPhar dipole-dipole anomaly location with a (~)60ms anomaly
on line 6N, Four hundred feet to the north and south, the peak
chargeabilities were within the zone defined by McPhar, but were off-
set from the centre. Resistivities were above 1000 ohm-m and weakly
defined a low only on line 6N.

The 1974 survey extended the coverage from line 2% to line 10N and
confirmed that the best anomaly occurréd on line 6N, Except for
line 6N this survey extended further to the west than either the
1968 dipole-dipole survey or the 1981 survey. On this western side
of zone 'A' only minor variations in chargeability were recorded,
except at the western end of line 8N where a very narrow, nearly
70ms, anomaly was recorded at 3150'W. The anomaly shape suggests

a very narrow and limited source, however the surveys on lines 7N
and 9N did not extend sufficiently far to the west to confidently
state that 8N/3150'W is an isolated anomaly of no further interest.
However at least one earlier interpretation has included it with
other responses: Stevens-Hoare (1975), interpreted a series of
NNW-SSE trending anomalies within zone 'A', one of which (BSA) in-
cluded the above anomaly. The 1974 chargeability results have
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been replotted by Komyshan on the actual, rather than ideal grid,
and the anomalies have been outlined in Figure 5.

DDH TYN2 is the only drill hole within zone 'A', and it can be seen
from Figure 5 that it has inadequately tested the zone. It is
pointed out in Section 4.2b (discussion of the 1981 dipole-dipole
IP survey) that the best IP anomaly is on line 6N, This is Stevens-
Hoare's (1975) B3* zone in which he noted disseminated pyrite was
present, but which might be a halo to "more substantive mineralis-
“ation". Stevens-Hoare (1975) recommended investigation of other,
weak IP anomalies in zone 'A' associated with geochemical anomalies,
but generally assigns them a 'low priority!'. Although only one of
the 1981 survey extended sufficiently far to the west to test the
lesser anomalies (see Section 4.2b), the results support Stevens-
Hoare's interpretation of the zone's prospectiveness.

Zone 'B':

Only line LN was surveyed (the zone was defined by Hallof (1968) to

cover lines 4N to 10N). A 'step! response was recorded with low

chargeabilities to the west, and higher values (>20ms) to the east

of 5200'E. Figure 5 shows that this is the northern extension of

Basin Lake anomaly 6{”Which has been adequately tested by DDH BL4.

Zone 'C2': .

This zone was defined by Hallof (1968)-as extendigg from line 15N to

line 18N. Four lines (15N, 16N, 17N and 18N) were surveyed by grad-

ient array IP in 1974 as part of a survey of Howard's Anomaly.

Since this area has been defined as extending from line 19N to line

26N, lines 15N-18N from that survey are discussed here. Strong

cnargeability anomalies (50+ms) were recorded on lines 15N, 16N and

% Stevens-Hoare (1975) divided the 'Mt. Tyndall' area (Henty-Yolande,
East Tyndall, Henty Fault Zone and Red Hills) into five blocks,
A to E. The East Tyndall Grid is within blocks A and B. Stevens-
Hoare labelled IP anomalies within these blocks A1, A2, B1, B5 etec.
This is a quite separate (and more detailed) labelling to that used.
in this report, which has used Hallof's (1968) labelling to broadly
define the zones of interest. |
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17N. 0f particular interest is the anomaly over DDH TYN3 which
suggests only .a single source. The 1967/68 and the 1981 dipole-
dipole surveys indicate two sources; the more easterly one not being
intersected by TYNBn The (spatial) relationships of all the geo-
physics over TYN3 are discussed in Section 5.7. The 1981 dipole- .
dipole survey indicates a continuing interest in zone 'C2' and fur-

ther work is recommended in Section 7.

Zofies 'C4' and TEt:
Zone 'C4' was defined by Hallof (1968) from line 28N to the northern-

most line of the dipole-dipole IP survey, 38N, The 1973 Scintrex
gradient array IP survey checked this zone at lines 28N, 34N, 38N
and 4ON. No anomaly was recorded over the well defined dipole-dipole
anomaly at 3000'W on line 28N (R200ft dipole, Hallof, 1967, see Sect-
ion 3.2b) nor on line 34N. On both lines, the frequency effects
are low, but the anomalies are definite: they are considered to
be real but subtle. The lack of corresponding gradient array anom-
alies is probably due to the inherently poorer signal to noise ratio
of this array, which means that as an anomaly becomes weaker the
gradient array will 'lose'! it before the dipole-dipole array (see
Section 6).

/"/”;
On line 38N anomalies were recorded coincident with 'C4' and 'E!
as well as a response on the western end which suggests a broad
chargeable rock unit, On line 40N, an anomaly at 600'W was coin-
cident with 'E!', while at 3400'W (which is north of the area covered
by this report) a very diminished chargeability/resistivity anomaly
was recorded which may be an extension of 'C4'. The 1974 survey ex-
tended the coverage of line 34{N:to the western end of the line and
surveyed line 36N. A poor anomaly was recorded at 3150'W to the
west of 'C4' on 34N, but on 36N an anomaly was recorded coincident
with fC4r. Both 'C4!' and 'E' trend approximately NW-SE (see Figure
5). However work on the Henty Fault Zone to the north suggests that
this may not be so. DDH HFZ7 was drilled into 'E' on line 40N and
HFZ8 was drilled into 'C4' on line 38N: the log of HFZ8 states that
the purpose of this hole was "to test the (southern) extension of

the mineralisation intersected in HFZ7" (minor mineralisation only
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in both holes; see Section 5.14)., . Thus the mineralisation may
trend approximately north-south a2t the northern end of the East
Tyndall Grid. This interpretation was favoured by Stevens-Hoare

(1975, figure 12), who defined two north-south trending anomalous
zones between line 34N and line A4ON. Howland-Rose (1974b) discussed
a resistivity low between line 34N and line 4ON which may "repre-
sent the manifestation of a fault zone", but this is not readily
identifiable from the contour plan (Scintrex Report TAS-025, Plate
7). More detailed geophysics is required to define 'C4', but this

should be preceeded by further mapping.

3.17¢c  Howard's Anomaly (lines 19N-26N)
There have been three gradient array IP surveys within Howard's
Anomaly (plus a fourth in 1981). The first survey in 1973 confirm-
ed the earlier dipole-dipole anomalies around line 22N, which formed
part of zone 'C3' (defined by Hallof (1968) over lines 22N and 24N).
A 1974 survey, covered all the whole number lines (actual coverage
was lines 15N to 26N). In 1979 a detailed survey repeated the or-
iginal lines plus all the infill lines whichk now define the Howard's
Anomaly Grid. The 1973 survey data is presented in Scintrex Report
TAS-018¢ (Howland-Rose, 1973), the 1974 survey data in TAS-025
(Howland-Rose, 1974) and the 1979 data in TAS-073a (Howland-Rose,
1979).  Details of all three surveys are given in Table 3.  Since
the coverage of the earlier two surveys has been ‘re-covered by the
1979 survey, only anomalies from this last surveyg?re discussed here.
The detailed coverage of Howard's Anomaly by the 1979 Scintrex sur-
vey defined several good anomalies, some of which were subsequently
covered by pole-dipole surveys {the results of which were also pre-
sented in Scintrex Report TAS-073a and are discussed here in Sect-
ion.3.20). The gradient array chargeability anomalies have been
labelled alphabetically by Howland-Rose (1979) with a sub division
based on rock types: anomalies A to I within rock-types 'A' and 'B!
and anomalies V to 2 within rock-type !'C! (tAt, 'B!' and 'C' prob-
ably correspond with units II-III, V-VI-VII and VIII respectively
of the geologic map, Figure 2). "he better anomalies are shown in
Figure 5 of this report, namely A, B, C, D, E, F, G, H and X. An

unlabelled anomaly on line 19N is also shown in Figure 5. The bound-
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aries of these anomalies have been defined by the 30mv/v contour.

The resistivity contours are shown in Figure 6.

The southern end of anomaly H has been tested by DDH HAZ which inter-
sected disgseminated pyrite (see Section 5.8) and minor base metals.
Anomaly F on strike to the north of H has a costean (No. 4) acrOSs}it,
but.apparently the costean above the chargeability anomaly is still
in glacials (Komyshan in Meares et al, 1981). That is, the cost-
ean did not reach bedrock and has therefore inadequately tested IP

-gone F, The broad anomaly E, with no corresponding resistivity low

is probably due to disseminated pyrite.

Anomaly G isa narrow, elongate anomaly with a maximum value of 35+
mv/v at 2150'W on line 22N. There is no coincident resistivity
anomaly and there 1s no geological information about its possible
cause. Coincident resistivity lows were defined by pole-dipole
surveys (see Section 3.2¢).

Anomaly X was tested by DDH HA3 which intersected black shales 61m

east of the IP anomaly. However some pyrite mineralisation has

‘since been found within the area covered by the anomaly (Meares,

pers. commun.) and the elongate anomaly X is assumed to be caused
by a narrow zone of ‘disseminated pyrite. P
Anomaly C is a one line anomaly (35+ my/v) on lind 23.4N, there is
no geological or other information about the anomaly. Its limited
size and narrow shape suggest a similar cause to anomaly X and

it can perhaps be correlated with anomaly G.

Aromalies A and B are large in areal extent and have no correspond-
ing resistivity anomalies. Pyrite has been found between A and B
and disseminated pyrite is a likely source for both of these anomal-

ies.

The unlabelled anomaly on line 19N has probably been tested by
DDH HA5 which intersected a 1ittle disseminated pyrite in beds
which, from the BCA'!'s, probably underlie the chargeability anomal-
ies at the surface, Thus the chargeability anomalies at
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Howard's Anomaly have been apparently explained with perhaps anomaly
'F! the one exception. However the lack of a resistivity.low in
gradient array results (taken to indicate only'disseminated sulphides)

should not be taken as final evidence, since this array often only

"poorly defines such .lows (see Section 6).

3.2. Induced Polarigation: Dipocle-Dipole & Pole-Dipole Arrays

”

s 3.2a Basin Lake

Dipole-dipole IP sufveys were carried out by, and for, Pickands

Mather over a portion of their E.L. 12/65, termed the Basin Lake
Prospect., This is in the SW corner of Mt. Lyell's Basin Lake Grid.
The data held by Mt. Lyell is very incomplete, being only plan maps
of the n=4 values of the resistivity, percent frequency effect and
metal factor, (Other IP surveys were apparently carried out in the
viecinity (Wuerch, 1971), but Mt. Lyell has no copies of this data.)
The coverage of the Pickands Mather survey is given in Table 4.

A good IP anomaly was recorded which is well defined on the metal
factor plan. Two diamond drill holes (vertical, because of a very
thick glacial moraine overburden)} were drilled into the anomaly:

BL801 was drilled to‘228.5m and pyritic black shales were intersected;
BL.802, which was sited on the centre of the metaf factor anomaly,
reached only 67.7m before the drillers quit. The IP anomaly was in-
adequately tested by BL802 which "averaged 0.46% Pb, 0.18% Zn, 0.04%
Cu and nearly oz of Ag" from 63.1m to 67.7m (Wuerch, 1971) and DDH
BL1 was sited by Mt. Lyell in 1978 to intersect the southern exten-
sion of this mineralisation, some 30-40m south of BLS80Z2. The results

were disappointing (see Section '5.1).

Figure 5 shows that BL801 was drilled into anomaly 1 of the 1974
gradient array IP survey (Section 3.71a) and it also shows that the
gradient array survey did not detect the dipole-dipole anomaly, pre-
sumably because of the thick sequence of glacials (see comments

end of Section 3.1a). However the anomaly defined by the Pickands
Mather dipole-dipole IP survey has been adequately tested by DDH BL1



302028
16.

3.2a (Cont.,)
which intersected a zone of strong alteration containing dissem-
inated pyrite. The relationship of BL1 to the anomalies from var-

ious surveys is further discussed in Section 5.1.

A pole-dipole survey was carried out on one line, 00, during a

follow-up IP survey over Basin Lake in 1978 (see Table 4). It is
presumed that the dipole spacing was the same as the station spacing;
i.e. 100ft (and not 100m as stated on the profile, Scintrex Report

.TAS—OSAC). The results show an excellent anomaly which, as Howland-

“Rose (1978) pointed out, is very similar to the response over an

ideal sphere {i.e. the results are readily interpreted by matching
to type curves and hence the likely position and extent of the source

may be determined). Unfortunately a costean over the IP anomaly

- just north of line 00 uncovered black shales and no base metal miner-

alisation.

3.2b  East Tyndall
A 1962 dipole-dipole survey for EZ over the RioTinto Grid (Figure 3)
was probably one of the earliest uses of IP in Australia. The
prospective sections of the RioTinto Grid (i.e. the western ends;
the eastern ends being. over Tyndall group or Owen Conglomerate)
have been subsequently surveyed by various other .IP sur#eys. The
data is of historie value, and I have not examined it for any anom-
alies. However, Drake (1979), has included the deta in his com-
pilation and it is worthwhile pointing out that there are errors
and ommissions in this recent report.

The (hopefully) correct coverage of the 1962 survey is listed in
Table 5 and shown in Figure 3. (Drake's figure 14 has lines 68003,
72008 and 76008 not plotted and has surveys missing on lines 48005,

32008 and the eastern end of 3600S8.) The anomalies from this gur-
vey have not been included in Figure 5, but on Drake's figure 12
anomalies on lines 64003, 36008, 24005 and 00 are missing (using
his criterion of a PFE anomaly as being Y45%), as well as on the

lines mentioned above.
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McPhar carried out extensive surveys over the East Tyndall (and West
Tyndall) Grid in 1967 and 1968. The 1967 survey covered the even
numbered lines from 2N to 38N (at a line spacing of 400m to 500m)

at a dipole interval of 300ft, Some 200ft and 100ft spreads were
also carried out. The 1968 survey was mostly 100ft dipole spreads.
over the anomalies defined by the 1967 survey plus some spreads
200ft, 300ft or occasionally 400ft north and south of some of these

anomalies., ¥ The coverage of both surveys is listed in Table 5.

P
s

Hallof (1968) defined a number. of anomalous zones and labelled them

A, B, Ct, C2, C3, C4, D and E. Hallof's plan map of these anom-
alies has been incorporated into Figure 5. A compariscon of this map
with the anomalies from subsequent IP surveys over the East Tyndall
area shows that Hallof's interpretation was substantially correct
and his labelling has been used in this report. (It has also been
used in various Scintrex. reports, but Stevens-Hoare (1975) used a
different system; one which also used the early leitters of the
alphabet with numbers.) The results from each of these zones is

summarised below.

Zone A:

Defined by Hallof (1968) as extending from line 2N to line 6N + 400N
with the strongest anomaly on line 6N. The southern portion of
this zone is also covered by the Bagin Lake Grid. The mismatch

between zone A and gradient array anomalies from a survey over Basin
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¥ The results of these surveys were presented as metal factors
and registivities, the latter as ohm-ft divided by 2T and
plotted upside-down (mirror-image). To compare with later data,
the IP effect {percent frequency effect) may be found by multi-
plying metal factor by resistivity and dividing by 1000. (For
some reason ZFE/2TT has been pencilled on some results in
Hallof, 1968.) To convert resistivities to ohm metres multiply
by 1.92. Most later IP surveys for Mt., Lyell have been in the

time domain; an approximate conversion is chargeability (mv/v)

= 5% (%FE).
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Lake is probably due to location inaccuracies between the two grids:
I consider that the gradient array '10' confirms the McPhar zone
'A'; although as shown in Figure 5, "A' is actually a series of en
echelon anomalies. It should be noted that in Hallof (1967) the
200ft dipole pseudo-sectidn on line 6N (the best anomaly in zone 4)
has identical values plotted for resistivitv and metal factor for
data points defining the anomaly and that the two 1968 200ft dipole

surveys over the area (800'W-800'E) considerably reduce its attract-
iveness.

One drill hole has been drilled into zone 'A', DDH TYNZ2 on line 4N

(in 1975) on a high value, narrow gradient array anomaly: black
shales and pyrite were intersected. Previous and subsequent dipole-~
dipole surveys have shown that there is no substance to the gradient
array anomaly and thus TYN2 was (and is) considered an insufficient
testing of the zone, therefore lines 2N and 8N were resurveyed with
dipole-dipole IP in 1981 (see Section 4.2b). Zone 'A' dis still
considered to be a prospective area.

Zone 'B':

This zone of anomalies was defined by Hallof (1968) as extending
from line 2N to line 10N (see Figure 5). The zone largely overlaps
the Basin Lake Grid and follow-up of Basin Lake gradient array
anomalies coincident with zone 'B! (anx mismatch Iym Figure 5 1s prob-
ably largely due to location inaccuracies between the two grids) by
drilling (BL4) and costeaning (on line 00) has revealed black shale
and pyrite but no base metals. Thus zone 'B' is not regarded as
being highly prospective, but some EM work is recommended over anom-
aly 9 on line 1885; this is between E.T. lines 4N ard 6N which re-
corded the best anomalies in zone 'B'. It is expected that the EM
survey will better locate the anomaly and hopefully allow determin-
ation of its conductance, depth, ete.

Zone 'C11: _
This is possibly the only (anOmalous) section of the East Tyndall
Grid which has not had more than one IP survey over it, probably
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because the first drill hole, TYN1 (in 1968) only intersected minor
pyrite. The strongest anomalies were on line 10N and on line 12N,
TYN1 being sited on the latter {(for more detail see Section 5.5).
Thus the coverage of 'C1' is only regional, the line spacing being
nearly 500m. | : .

Zone 'C2';:

Zorie 'C2! was defined by very good anomalies on lines 16N and 18N.

On line 16N and nearby in-fill lines, the zone is seen to consist

of two distinct bodies. It was drilled by DDH TYN3 in 1975. A
1981 dipole-dipole survey {lines 15N and 18N, see Section 4.2b)
confirmed the two sources and suggested that the zone had only been
partially explored. Thus zone 'C2' is still considered to be of
interest.

Zone 'C3':
Defined by Hallof (1968) as covering lines 22N and 24N, and 'C3'

is therefore discussed under Section 3.2¢, Howard's Anomaly.

Zone 1C4': .

This zone was defined by Hallof (1968) to extend from line 28N to
38N (the northern limit of the survey) "through sogg weaker anomalies
(i.e. anomalies weaker than those defined elsewhere on the East Tyn-
dall Grid). The better anomalies, on lines 28N, 34N, 36N, 38N and
40N were surveyed by gradient array IP in 1973 and 1974 (see Section
3.1b).  These surveys did not confirm the McPhar results on lines
28N and 34N, but did so on lines 36N and 38N. Nevertheless I con-
sider the dipole-dipole results to represent genuine anomalies with
the mostly weaker anomalies suggesting lower concentrations of sul-
phides or less graphitic/pyritic black shales. The results of the
gradient array surveys and work in the Henty Fault Zone suggest that
zone 'C4' does not represent the trend of the mineralisation, but
rather it is (locally?) fault controlled and trends approximately
N-S between lines AON and 36N (34N?). However the zone, nearly
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3000m long, has only been regionally surveyed with lines approx-
imately 500m apart. It now requires surveying in some detail, -

i.e., with lines about 100m apart (see Recommendations, Section 7).

Zone 'D': _
A good response was obtained east of Bradshaw's Road on line 30N,

with weaker responses on lines 32N and 34N. The zone 1s apparently

ovér black shales (Komyshan, pers. commun.) within the Tyndall Group
(Corbett et al, 1974). Zone D' is not considered to be prospect-

ive.

Zone 'E':

This zone was defined on one line only, line 38N, the northernmost
line of the survey, and the indicated trend is presumably based
only on that of the adjacent zone, 'C4'. It was menticned above
that later work suggested that the anomaly defining 'E' was cor-
related with anomalies on lines 38N, 36N and possibly 34N. For
example, Stevens-Hoare (1975b) stated that the purpose of HFZ8 was
to "test (the) extension of mineralisation in HFZ7". This hole
(HFZ8), which tested .Hallof's (1968) zone 'E', intersected only
minor mineralisation (about 2% pyrite from 140m to nearly 200m).
HFZ8 is considered to have adequately tested the anomaly (Section _
5.14) and thus zone 'E' is possibly not prospective, but it is noted
again, that the East Tyndall Grid line spacing of nearly 500m means
that intermediate coverage 1s needed before definitely declaring the
area to be of no further interest.

Thus the East Tyndall zones considered to be the most promising

are those which were resurveyed in 1981, i.e. zones 'A'! and 'CR'.

And these are discussed in more detail later in this report.
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3.2¢c Howard's Anomaly

Zone 'C3! defined by Hallof (1968) from the McPhar dipole~dipole

IP survey in 1967 and 1968 over East Tyndall, lies within what is
now called Howard's Anomaly. 'C3' 'was defined by good anomalies
on lines 22N and 2ZiN. Detail of the coverage is given in Table 6.
A 1979 gradient array IP survey from line 19N to line 25N included
all intermediate lines (ses Figure 3). This survey resolved 1c317
into a series of discrete anomalies which were discussed in Section
3.1c. I stated in that Section that most anomalies had been ex-
plained as being due to either black shales or pyrite, but that one

,orjtwo had been insufficiently tested.

Pole-dipole surveys were carried out over the more interesting grad-
ient array anomalies defined in the 1979 survey. The work was done
in Jan-Feb., 1980 and the coverage is given in Table 6. A brief
summary of the survey results is given here some of which is repeat-
ed in the description of the gradient array survey given in Sect-
ion 3.%c. o

The survey over line 20N showed anomaly 'H' to be a broad diffuse
anonaly with a poorly defined resistiviity anomaly, indicative of

the disseminated pyrite intersected in DDH HAZ, 100m to the south.
The gradient array survey on lines 20.2N and 20.6N, defined a weak
anomaly, 'Y'!, not shown in Figure 5, and which thg pole-dipole survey

confirmed to be a small shallow source, Surveys on lines 21.3N and
22N defined anomaly 'G', but did not extend to theymore (?) inter-
esting 'F!, The chargeability anomaly over 'G! is more anomalous

on line 21,3N than on line 22N and there is guite a good resistivity
low (less than 600 ohm-m in a background of 2000-5000 ohm-m). As
stated in Section 3.7c there is no other information about this
anomaly (drill hole, costean,etc) and if covered by glacials (i.e.

no geochemical response expected) may be worth further exploration,

The pole-dipole survey om line 23N defined a strong chargeable
anomaly over gradilent array ancomaly 'X', but recorded no clear resis-
tivity anomaly. A pole-dipole survey was carried out at right an-
gles to line 23N at 1700'W in early 1975, (Howland-Rose, 1975).

The traverse defined a moderate chargeability anomaly from about
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60m south of line 23N to nearly 150m north of the line. Anomaly

X' appears to have a shallow source apparently missed by DDH HA3
(see Section 5.9). The zone is congidered to be due to disseminated
pyrite, a sample of which has been found above the anomaly (Meares,
pers. commun. ). Anbmaly 'C! was podrly defined by a short survey .
on line 23.4N and was shown to extend to line 23.7N by a survey on
that line. Neither survey (the former with a 300ft% dipole, the
latter with 50ft) has a corresponding resistivity anomaly and again
w@th the absence of any geochemical anomalies (glacial cover?) a
‘disseminated pyrite source seems likely. The interpretation from
the gradient array results of anomalies A and B being due to diss-
eminated pyrite and/or black shales was reinforced by the pole-di-
pole survey on line 24.5N: broad chargeability anomalies of poor
contrast were defined with weak resistivity anomalies. Qutcropping
pyrite above the anomalies and the absence of geochemical responses
(glacial cover?) suggest that anomalies A and B are not worth fur-
ther investigation.

Thus the most promising anomaly from the pole-dipole survey is 'G!
on 1line 21.3N, although from the gradient array survey, anomaly 'F!
is probably at least as interesting.

l"‘ )
v
L
'

3.3 Electrical Soundings

e
Electrical Soundings were taken at a few locations during three of
the Scintrex IP surveys. The surveys were carried out either to
determine the thickness of overburden (glacial moraine) or to try to

determine the depth to a chargeable body. The locations of the var-
ious soundings are given in Table 7.

3.3a Basin Lake
Three soundings were carried out to determine the thickness of the
moraine. The data was not presented in the report (Howland-Rose,
1974a), but apparently at two sites lateral inhomogeneities prevented
a meaningful interpretation (sites 60S/6000!'E and 96S/3500'E).
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3.3a (Con‘b. )
A sounding at 183/500'E was interpreted as showing a surface alluv-
ial layer some 70ft (21m) thick with low resistivity (600 ohm-m)

and chargeability (4.5ms), compared with the sub surface values of
2000+ ohm-m and 12-14 ms.

3.3b Fast Tyndall and Howard's Anomaly

Five electrical soundings were carried out in the Howard's Anomaly
area and immediately to the south (lines 16N and 18N), to determine
the depth to the chargeable zones. Howland-Rose (1974b) stated
££at "the electrical sounding confirms the depths as ascertained

by the maximum depth metheod". , It is not at all clear that that is
so: data is only given for one sounding, 18N/1475'W, in which the
chargeability decreases rapidly from the surface and the resisitiv-
ity increases.

At the four other soundings, lateral inhomogeneities effected the
readiﬁgs, preventing a quantitative interpretation. The results for
16N/950'W may be gqualitatively interpreted as indicating a zone of.
low resistivity and higher chargeabilities at depth (perhaps 25 to
30m).

-

e

Most of the area being considered by this report Ras been covered
by magnetic surveys, but much of the data apparently now only exists
as profiles with no accompanying documentation.

The area has been partly covered by a 1978 Geoex helicopter aero-
magnetic survey: the eastern limit of the survey was approximately
Bradshaw!s Road, with the southern boundary near line 15N on the
Bast Tyndall Grid. Sensor height was approximately 100m, flight
lines are not shown, and the line spacing is not stated on the
plans. The data is shown on a 1;10,000 scale map with a 10 gamma
contour interval. There are several strongly developed magnetic
highs within the Bast Tyndall Grid, e.g. a 700 gamma anomaly on line
178, but no iﬁterpretation has been attempted for this report,
(Irvine, 1974a, has made some comments on a 1950's RioTinto aero-
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magnetic survey which included the area covered in this report.
However this data is only regional, having been flown with a one

mile line spacing.) Irvine's (1974a) report is in the same folder

~as his interpretation of the IP surveys over the Mt. Tyndall area

(Irvine, 1974b).

I have made little comment below on the ground magnetic results,
since there has been little correlation in this area between magnetic

response and sulphide mineralisation. Whether this applies to any
" economic mineralisation remains to be seen. (Paterson (1967)

writing about the Cambrian shield noted that most massive sulphide
orebodies (as distinet from occurrences or deposits) in Canada,
where copper or nickel was of prime interest, have a magnetic res-
ponse, whereas those that were mainly lead-zinc did not.)

3.4a  Basin Lake
The Basin Lake Grid was surveyed in 1974 by Scintrex (Howland-Rose,
1974Lb). The data is presented as a contour pian (at 1:6,000 scale)
and as profiles (at 1:24,000 scale). No details of the survey are
given in the report, the measurement of total field (by a proton
precession magnetometer) is assumed and the station spacing of 100ft
can be deduced from the profiles. Almost the whole grid was sur-
veyed and the exact coverage is listed in Table 8. The anomalies
are shown in Figure 7. \
Howland-Rose (1974a) noted that “the highest magnetic fields and
the zones of greatest potential sulphide content..... are mutually
exclusive" and that therefore the magnetic survey of this grid had

"1ittle economic significance” and this can be seen in Figure 20,

3.4b East Tyndall
The first magnetic surveys were carried out by RioTinto over EM
anomalies located from two surveys over (what is now) the East Tyn-
dall area (including Howard's Anomaly). The surveys are of little
use in isolation, covering only short sections of lines and there-
fore the coverage is not listed in Table 8. Boniwell (1959) gives
the data (together with the EM anomalies and the follow-up gravity
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survey data) and notes that, with a few exceptions, the EM anom-
alies did not correlate with any magnetic responses. King (1960)
considered that the magnetic anomaly at 6000'S/1450'W was a notable

~exception with othegs located at 6400'S/1475'W and at 4800f8/1325‘w.

-

Magnetic profiles of the East Tyndall area have been plotted by
L. Newnham on 1:6000 scale maps {undated)}. This data which encom-
passes Howard's Anomaly has been included in the 1974~75 report of

the Mt. Tyndall area by Stevens-Hoare (1975a), Two sheets, entit-

led 'magnetic profiles and IP anomalies', show Newnhanm's (vertical

field) data as well as some later (total field) data. The maps
illustrate the lack of coincidence between IP anomalies and magnetic
responses, and the very local nature of the latter, there being

l1ittle correlation between the magnetic anomalies from line to lines.

Two 1:6000 scale maps accompanying Irvine's (1974b) interpretation
of the McPhar IP data show magnetic anomalies in bar form. Some

"anomalies have been modelled, and other comments are written on

the maps.

Newnham's maps show the station spacing of the fluxgate (vertical
field) data as 100ft.~ The interval for the proton precession
(total field) data, shown by Stevens-Hoare (19754) as smoothed lines
is possibly the same. The data covers the area from line 2N to
line 4ON and the line coverage is listeéd in TableXS. Figure 7
shows the profiles at a scale of 1:20,000 {(profiles on short infill
lines have not been plotted).

3.4¢ Howard's Anomaly
A map entitled 'Howard's Anomaly, Geophysical coverage! by L. Newn-

-ham dated 3.6.!'69, shows the magnetic coverage from lines 18N to

line 26N, With the exception of line 18N, this data has been sup-
erceded by the 1981 survey of Howard's Anomaly (see Section 4.3a)
and can be disregarded.
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3.5. Electromagnetics

3.5a Basin Lake ' -
A Turam survey was carried out north of Basin Lake by Seigel and
Associates (name later changed to Scintrex) in 1970 for Pickands
Mather. The survey was based on IP and drilling results (BL8O1
and BL802), The anomalous zone resulting from the survey is indic-
ated in Figure 8. Apparently the survey was done using four trans-
mitting loops (Howland-RoSe, 1970). Three frequencies were used,

f20b, 400 and 800 Hz, but the 200 Hz data was influenced by the power
line which crossed the NW corner of the grid and this was not plotted.

The survey coverage of the 400 and 800 Hz data is listed in Table 9.
The coverage is taken from the profiles in Howland-Rose (1970): this
data is somewhat at variance (by up to 300ft) with that shown on

the plans of the survey.

The survey revealed one well-defined anomalous zone (defined on 8
lines) west of an IP anomaly which had been previously drilled by
DDH BL801 and BL80Z. The zone is very close to BL801; a vertical
hole which intersected a considerable section of black shales.

Conductivity measurements of core from BL801 (by Seigel and Assoc-

'iates) showed the black shales to be quite conductive and a thickness

of only 6-14im was neéded to give a conductivity-thickness product
(o) comparable to those calculated from the Turém survey. Thus
the black shales are probably the cause of the Tumam anomaly, but
they may not have been the cause of the IP anomaly, centred some
100-120m to the east (see Section 3.2a).

Another Turam response was obtained on the northern most line (24100N),
along strike from the main response. This anomaly has probably

been explained by BL2 (about 50m north of 24100N) which intersected
black shales. This unit may therefore be presumed to extend inter-

nittently (or with varying graphite content) from 84S to at least
485.
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3.5b  East Tyndall (including Howard's Anomaly)

Electromagnetic surveying was possibly the prime geophysical method

used by RioTinto in the exploration of their prospects in NW Tas-

mania in the late 1950's. Conductive zZones were defined by EM and
these were followed up with magnetics and gravity. The electro-
magnetic method used was Turam, with a grounded transmitting wire
This method has lost favour mostly for operational reasons, not
geophysical ones (e.g. constrained to a small area around the fixed

transmitting loop). RioTinto's practice of using a grounded wire

also meant that a large number of anomalies would be generated by

(primary) current gatherings in shear zones and conductive over-

burden (e.g. glacials).

(The magnetics as a follow-up method was only ancilliary; the grav-
ity method was the main technique used to discriminate massive sul-
phides from other responses such as black shales or shear zones.

The rugged topography of the area means greater difficulty in obtain-
ing gravity data and more processing of it (and hence a greater ex-

pense) but it does not make it impossible or even impracticable.)

The geophysical contribution te RioTinto's exploration of the
"Howard" area is described by Boniwell (1959), and King (1960) made
some relevant comments. Two grids were set up, one for each Turam
survey. The southern gfid extended from line 62008 to 00, the
northern grid from 00 to 7200N, Line 00 passed though the Tyndall
Mine: +the baseline bearing was 342° "azimuth", i.e. magnetic,

On each grid, a wire was laid along the baseline and grounded be-
yond the end of the grid. Lines were 400ft (120m) apart with 100ft
(30m) station intervals. The coil separation of the two recelvers
was not specified, but was presumably 100ft. Profiles east and west
of the transmitting wire were surveyed to a distance 500-600m away
from the wire. The 250ft (76m) nearest the line was not surveyed
because of the steep field strength gradient near the wire. The
coverage is listed in Table 9.

Several anomalies were defined and these are indicated in Figure 8
as the 'Southern', Bastern', 'Tyndall' and 'Northern' anomalies.
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Fach anomalous zone is better defined by the phase response; only
the Southern and Fastern anomalies show reasonable ratio responses.
This indicates that the zonés are poor conductors. They 4are dis-
cussed individually below.

1. The Southern Anomaly: | !
This was considered to be the most promising of the anomalies (King,
1961, wrote "while there is evidence in places that schists of slatey

composition may account for the anomalies... the presence of known

_mineralisation in the area has also to be considered. The copper-

lead showings of the Tyndall Mine occur on the same structure
1200ft along strike beyond the northern 1imit of the anomaly, and
spbradic occurrence of limonite and haematife gossans near some

anomaly stations have already been reported").

The anomaly extends for over 1200m through Howard's Anomaly, closely
following the course of Tyndall Creek, and is open to the south.

The "marker horizon" in the gradient array resistivity contour plan
of Howard's Anomaly (Howland-Rose, 1979, Plate 2) is coincident with
the Southern Anocmaly. '

A gravity survey was carried out over the anomaly; the results, pre-
sented as profiles if Boniwell (1959) show no significant response.
Geochemical sampling by RioTinto up to 1960 has revealed no signif-
jcant anomalies and the area which King (1961) steted would "have a
considerable influence in deciding upon any further work" gave, from
later analysis of rock chip samples by Mt. Lyel£T4%.1%‘Pb and 0.19%
Zn. Further, the zone has since been intersected by three DDH's
(HA3, HA/ and HA6), and a fourth (HA5) would probably have inter-
sected any southern continuation of the zone.

Although there is some minor mineralisation associated with the
zone, the 'Southern' anomaly is clearly not a response to massive

sulphides: a fault or fracture is a more likely cause.
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2. The Eastern Anomaly: )

This anomaly-was favoured by Boniwell (1959) because of its (slight)
positive gravity anomaly, and partly no doubt because of its prox-
imity to the Cambrian Volcanic-Ordovician Conglomerate contact
which was (is?) considered to be directly related to all mineralis-
ation at Mt. Lyell.

The zone was resurveyed by a horizontal loop EM technique in 1981 and
is- the subject of two reports (Bishop, 1981a and 1981b). The res-

”ﬁlts of the 1981 survey are briefly discussed in Section 4.4a where

it is stated that the Eastern anomaly is most unlikely to be due to,

‘or associated with, any mineralisation.

3. The Tyndall Anomaly: '

King (1961) had little comment to make about this anomaly since no
outcrop had been found.,  The southern part of the zone is about 120m
wesat of the Tyndall Mine and was covered by the 1981 gradient array
survey centred on these old workings. This survey (see Section
4+1a) revealed no sign of (potential) mineralisation apart from the
isolated responses at the mine itself. The Tyndall anomaly is like-
ly to be due to a northern continuation of the 'shear! zone defined

by the Southern anomaly.

FAN The Northern Anomaly: _

The RioTinto reports (Boniwell, 1959 and King, 1980 and 1961) make
no comment about the Turam responses north of, and west of the appar-
ent trend of, the Tyndall Anomaly. The southern (and weaker) end
of the Northern anomaly is near the line 30N pit, which gave "mod-
erately anomalous" base metal values from rock chip samples (XKomy-
shan in Meares et al 1981, Only poor responses were obtained

over the zone from the 1967/68 dipole-dipole IP surveys and like the
other EM responses, this 'Northern' anomaly is not considered pros-

pective.

Line 4ON: _ _
A dip angle EM survey was carried out from line 40N to line 58N.
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This data is in the folder prepared by Newnham (1969), previously

referred to in Section 3.3b.  Only line 40N is within the area

considered by +this report. Some small vafiations occﬁrred on this
“line (<10°), none of which coincided with chargeability responses

from the gradient array IP survey along this line (see Section
3.1b). -

, 3.6 Gravity

-

Gravity surveys were carried out by RioTinto over their EM anomalies.
On the East Tyndall Grid, the gravity "was confined to representa-
tive sampling of the major and more noteworthy electrical zones"
(Boniwell, 1959).

Surveys were carried out over the 'Eastern', 'Southern', 'Tyndall’
and 'Northern! Turam anomalies. The results were presented as
Bouguer gravity profiles and apparently only the results from the
Eastern anomaly were considered sufficiently interesting to show as
residual gravity contours. (This anomaly has since been investi-
gated by Mt. Lyell and is considered to be unprospective, see
Section Leda). Boniwell (1959) noted that there was "minor grav-
imetric correlations....at 283 and 32S" on the Southern anomaly,

but he considered that they probably did not represent mineralisation.
Boniwell {1959) alsc noted that there was no gravimetric response
over the Tyndall Mine.

Although I consider that the giravity has probably adequately tested
the Turam anomalies, it is not very useful data for any subsequent
(geophysical) interpretation of the area, such as this report;

the data being a series of very short profiles. However the results
over the Eastern anomaly do suggest that the Great Lyell Fault at
the eastern edge of the grids has a considerable vertical throw,
e.g., line 525 has a gradient of 1.26mgal per 100m, decreasing to

the east. The survey coverage it given in Table 10,
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be GEOPHYSICAL SURVEYS AFTER JUNE, 1980

This section describes the geophysical surveys carried out over the
Basin Lake and East Tyndall (including Howard's Anomaly) Grids be-
tween June, 1980 and September, 1981. The surveys are:-

Bagin Lake

Induced Polarisation: Dipole-dipole, lines 308 & 36S.

_East Tyndall

Induced Polarisation: Dipole-dipole, lines 2N-8N, 15N-18N.
Gradient array, Tyndall Mine (lines

26N-28N).

Electromagnetics: RioTinto 'Eastern! anomaly (lines
22N-260).

Howard's Anomaly

Induced Polarisation: Gradient array, lines 22N-23.4N
infill. '

Magnetics: P Lines 19N-26N.

7
41 Induced Polarisation: Gradient Array
4.1a - Tyndall Mine b

A swmall survey was carried out over the Tyndall Mine, & small, poly-
metallic (Pb/Zn/Cu) sulphide vein located on Tyndall Creek between
lines 26N and 28N. The survey details are given in Table 2 and
plans of the chargeability and resistivity contours are shown in
Figure 9. “

The results showed that there is no significant body of mineral-
isation: spot highs only were recorded (40+ mv/v in a background of
15-20 mv/v). Average resgistivities are about 3000 ohm-m, but there
is a <700 ohm-m zone extending from line 28N, SE to line 26.6N.

This coincides with the Turam anomaly defined by RioTinto in 1959
(see Section 3.3b).-



4L.1b  Howard's Anomaly In-f£ill (lines 22N-23.4N)

A gradient array IP survey of Howard's Anomaly was undertaken by
Scintrex in 1979 (Howland-Rose, 1979, and see Section 3.1¢): a
small gap_was.left'at the western ends of lines 22N to 23.4N. The
coverage is listed in Table 3 and the plans of the chargeability
and resistivity contours are shown in Figure 10.

No anomalies were defined: chargeabilities were obtained with val-

ues of 15-20 mv/v and resistivities increased westwards from about

. 2000 to 10,000 chm-m. The survey closed off a resistivity low which

extended from line 20.2N to line 23.7N.

4e2 Induced Polarisation: Dipole-Dipole
4L.R2a Basin Lake lines 36S & 308

Two dipole-dipole surveys were carried out to verify and better de-
fine gradient array chargeability anomalies from the 1974 survey
(see Section 3.1a), The survey details are given in Table 4 and
shown in Figures 11 and 12.  Anomalous chargeabilities and resis-
tivities were recorded on both lines: on 368 a maximum chargeabil-
ity of 97 mv/v was obtained at n=4, with 65+ mv/v defining a zone to
the surface. On linqﬂBOS DDH BL4 was drilled into an anomaly of
60+ mv/v (max. value 77 mv/v at n=2). 8.5m of @assive pyrite and
then black shales were intersected (see Section 5.4).

b
On line 308, very high resistivities were recorded east of about

7900'E: the values increased towards the surface. This position
approximately coincides with the increase in slope up the Tyndall
Range and the high resistivities presumably reflect scree and/or

moraine above the watertable, to a thickness greater than 100m.

4L.2b Fast Tyndall, lines 2N-8N
The 1967/68 dipole-dipole survey had defined a zone of anomalies
from 2N to 8N, trending approximately N-S crossing Bradshaw's Road
at about 6N (Section 3.2b). A later gradient array survey confirmed
the strong dipole-dipole anomalies as well as defining weaker anom-
alies to the west {(Section 3.1b). All of these gradient array
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anomalies were interpreted as trending approximately NW-SE (para-
1lel to geological strike). . Anomalous base metal values from soil
geochemical aésays occur scattered throughout this zone (Stevens-

 Hoare, 1975, figure 16}, but the area is partly covered by button

grass swamps and/or glacial moraine.

Lines 2N and 4N to 8N were surveyed by 50m dipole-dipole IP (de-
tails in Table 5). This confirmed the very anomalous area centred

on- 1ine 6N, at 00. The survey also defined an anomaly beneath the

“collar of DDH TYN2 on line 4N. The relationship of TYNR to the geo-

physics is discussed in more detail in Section 5.6, but it is noted
here that although the drill hole intersected a small zone of black
pyritic shale and disseminated pyrite (in 1975), the 1981 dipole-
dipole survey defined a chargeable zone beneath 170mE (i.e. approx-
imafely the drill hole collar), perhaps 75m deep and roughly vert-
teal. The chargeabilities strengthen to the north, however Komy-
shan (pers. commun. ) believes that the response on line 4N is a
separate anomaly, and this confirms the 1974 gradient array IP res-
ults. These have been replotted by Komyshan and the reduction to
1:20,000 scale is shown in Figure 5.

On line 5N, the response is well developed and clearly defined.

On line 6N, the anoﬁaly has become less well defined, But has larger
chargeabilities due to its increased volume. On lines 7N, the high
values are maintained, the source is shallow and maller than at 6N.
On line 8N, the values have decreased, and the anomaly again suggests
a disseminated source (see Figure 13). The resistivities on each
line show poorly defined lows associated with the chargeable zones:
these lows are <400 ohm-m or <250 ohm-m, in backgrounds of 1000-
2000+ ohm-m (see Figure 13).

Only line 6N went close to the recommended coverage to the west
(Bishop, 1981c), and on this line a lesser (than anomalies to the
east) chargeability anomaly of 35+ mv/v was defined beneath 600mW.
The poorly defined shape and moderate values do not suggest a worth-
while target. Thus this survey outlined two targets of interest:
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(i) a deep chargeable source beneath TYN2 at 170mE on line 4N; and

{(1i) a strong anomaly north of TYN2, particularly on lines 5N and 6N.
"The response from line 5N to at least line 7N may be a repetition

g iof the black shales and disseminated pyrite in TYN2, but recommend-

fations for further definition of these zones (by geophysics and
\{drilling) is made in Section 7). '

4.2c East Tyndall, lines15N-18N

The IP zone 'C2' defined by Hallof (1968) was tested by DDH TYN3
’which'encountered elightly pyritic black shales. It was felt that
" this was an insufficient test of the zone (Bishop, 1981¢) and it
was also considered likely that TYN3 had not thoroughly tested its
target on line 16N. Thus dipole-dipole IP surveys were conducted
on lines 15N to 18N to confirm the original surveys (on lines 16N
and 18N) and to provide a more detailed coverage (however line sep-
aration is still in excess of 200m),

Figure 15 shows that the chargeabilities varied systematically
across the four lines, with line 16N probably the most interesting;
TYN3 has been drilled on this line but as is mentioned in Section

5.7, this intersected only one of two polarisable sources.

On line 15N, the 65+ mv/v zone is shallow although high values

persist to n=3 on the western edge of the survey {(i.e. a second charge-

able zone is likely to the west of the survey lim%ts). On line 16N,
the anomaly has deepened, become more tlearly defined, and is appar-
ently due to two sources, one beneath 125mE, the other probably be-
neath 250mE, On line 17N, the sources are deeper still, with the
more easterly body only just registering. On line 18N, there is no
anomaly, the chargeable source being either at a considerable depth,
or having petered (faulted?) out: the first seems less likely.

The resistivity pseudo-sections are much less diagnostic: on each
line.a central zone of low resistivities is defined with diffuse

boundaries.

- Various possible approaches to further exploration over areas such

as 15N-18N are discussed in Section 6 with specifiec recommendations
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in Section 7.

o3 Magnetics
438 Basin Lake
Two lines (36S and éOS) were surveyed at Basin Lake to verify the
results and locations of previous results for DDH'g BL4 (and more
particularly) BL3. The coverage is given in Table 8 and the results
are shown in Figures 10 and 11.

4.3b Howard's Anomaly

As outlined in Section 2, one of the targets at Howard's Anomaly has
been silver, which occurs within a magnetite/haematite bearing unit:
a detailed magnetic survey was undertaken to better define this unit.
A broton precession magnetometer survey was carried out over lines
19N to 26N with a 50ft station interval: 25ft was used in areas of

high magnetic gradient. . The line coverage is listed in Table 8.

Although for much of the survey, the lines are 100m apart or less,
there is very little obvious correlation from line to line although
responses are large, of the order of several hundreds of'gammas.

As Komyshan (1981) has noted "local variability in the proportions
of haematite and magnetite in tuffaceous sediments.... has not de-
lineate{(d) marker horizons". There is one apparently consistent
'high', within unit 'X' (pink-green feldspar quartz crystal lithic
tuffs and agglomerates; feldspar quarts porphyry,xsee Figure 2),

" however this is to the east of the intermediate lines and the line

spacing is >200m. It is quite possible that a more detailed cov-
erage of this zone would define 1t as a number of separate zones.
This zone is to the east of the.rock unit of interest which is no.
VIII.

The contour plan by Komyshan is shown in Figure 16. The coarse
contour intervals of 500% and 1000% has meant that only the larger
variations are shown, however the spatial and amplitude variability
is such that a finer contour interval would not provide more useful
information, The survey showed that the possibly prospective

haematite zone would not be defined by a magnetic survey. Also it
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4.3b (Cont.)
is shown in Section 5, that although the silver occurs within the
haematite unit, there is no relationship between silver concentration

and percent magnetite/haematite.

Lol Electromagnetics ,
beba East Tyndall, the 'Eastern' Turam Anomaly
A well-defined Turam anomaly had been detected by RioTinto in 1958
(see Section 3.3b). Bishop (1981a) suggested that the cause was
e%;her the faulted contact between the Ordovician sediments and the

“Cambrian volcanics and/or a conductive layer within the overlying

moraine. Nevertheless, for various reasons listed in Bishop (1981a),
a follow-up survey was recommended to locate the anomaly on the Mt.
Lyell Grid. " The horizontal loop method Max-Min was used for the
survey, the details of which are listed in Table 9.

The 'Eastern! anomaly was located by a series of weak and poorly
defined anomalies, 1in sharp contrast to the Turam results. The cause
of the differences between the two systems has been suggested by
Bishop (1981b); namely that since the Turam survey used a grounded
wire as a source, the return current would have concentrated in the
fault and/or moraine. This current was readily detected by the
Turam receivers. The Max-Min system is a purely inductive systen
{(as are most EM techhiques), and the fault/moraine is only weakly
conductive (i.e. currents are poorly induced). The position of the
EM response does not agree with the geqlogical inberpretation of the
fault (mostly by air-photos, sinCﬁH;he area is covered by glaéial
moraine): the discrepancy, upto 5£8Bm, may be due to the fault zone
dipping shallowly to the west, or the fact that the glacial cover is
the sole 'conductor'. The latter interpretation is assisted by the
fact that the largest response was obtained at a ccil spacing of
150m: a fault buried by probably less than 30m of overburden wouid
have responded with a smaller spacing.  Bishop (1981b) concluded
that because of the poor results from the survey, and the lack of any
other supporting evidence, no further work be done on the 'Eastern!

anomaly.
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5. DRILLING AND GEOPHYSICS

Ignoring HA1 which was halted because of excessive flattening,
fourteen holes have been drilled by Mi. Lyell in the area encompas-
sed by this report. These include four on the Basin Lake Grid;

- three have been designated TYN; five are in the Howard's Anomaly

area; and two holes on the northernmost lines were part of the Henty
Fault Zone (HFZ) project. Holes by earlier lease holders (e.g.
Pickands Mather) have not been considered in this Section which
compares the results of the drill holes with the geophysical results.
This Section is included since for any exploration program it must

- be established whether the geophysical anomalies have been explain-

ed by the drill hole intersections. The list below is geographical
{from the south) between areas and chronological within areas.

Summaries of the drill hole details are given 1in Table 11.

It is appreciated that there are other factors besides geophysies
when starting or stopping a drill hole (even if geophysical anomalies
are the stated reason in the drill log). However the comments and
eriticisms made below are concerned only with the gecophysical fac-
tors. Apologles are offered if they are too critical; it 1s much
easier to write with the advantage of hindsight and without the pres-
gures of deadlines, etc., than to be actually doing the job.

-~

-

5.1 DDH BL1 //
: . b
BL1 was collared on line 728 5900'E {(in March, 1978); the bearing
was about 0950 magnetic (250 south of the grid lines) and the sur-
face projection crosses lines 758 and 78S. The cross-section by
Walter (1978, figure 7) shows the 1974 gradient array IP profile for
line 72S; it does not indicate that the end of the hole is over 200m
to the south of this data. The section does however show that BL1
was collared less than 100m east of the peak of an excellent charge-
ability anomaly. Magnetics data for line 728 are also shown in the
drill profile; the results show nothing of prospective interest.

The purpose of BL1 was to test the down dip extension of the minor
Pb-7Zn mineralisation detected in the abandoned BL802 (drilled for
Pickands Mather in 1970): a zone of strong alteration containing
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5.1. (Cont,)
pyrite, was intersected, but no significant base-metal mineral-
isation.

The hole was surveyed by downhole IP from 125m to 390m and a charge-
able zone (max. value 90+ mv/v) was defined over 55m from 275m to
330m (Meares, 1978 figure 8). This corresponds with assays of

3.5% sulphur in the drill log. The gradient array IP survey {How-
land-Rose, 1974a) recorded no anomaly over this area, and this part

- of- the survey {(over the area intersected by BL1) was later repeated
“(Howland-Rose, 1978). Again no anomaly was recorded. This sug-

gests that the gradient array IP was not penetrating the thick se-
quence of glacials (Walter's (1978) cross-section shows about 25m
of overburden in BL1 and nearly 40m beneath BL80Z). A dipole-

dipole IP survey over BL1 would providekinformation to help assess

‘the usefulness of the gradient array survey over the glacial over-

burden.

5.2. DDH BLZ2 /

This hole was d:illed at line 483, 6600'E bearing 0850 mag. (in March,
1978) to test the northern extension of the zone of strong alterat-
ion intersected in BL1. The cross-section (Walter, 1978, figure 9)
shows that a rather poor chargeabiliiy anomaly was also tested.
Figure 5 suggests that BLZ2 may not be on strike with BL1 and is test-
ing a different horizon, further to the west. Like BL1, this DDH,
drilled to the east, is east of, and close to, a prominent charge-
ability anomaly. The hole found less alteration and sulphides than
BL1, but intersected black shales from 197m to 222.7m, and these may
explain the small chargeability anomaly (22ms in a background level
of about 11ms).

The hole was surveyed by down hole IP from 175m to 285m (and the
data is recorded in Meares, 1978; figure 10). No chargeability
readings could be made through the shales (which contained 1.1%
sulphur from 195m to 225m): but high values were obtained at 235m
and at 280m.
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5.3. DDH BL3 /

This hole was drilled 30m north of line 308, 7636'E bearing 087°
mag., (in April, 1981} to test a magnetic anomaly (see Figure 7)
which was possibly along strike from haematite-carbonate rocks en-
countered in BL1 some 500m to the south. No significant mineralis-
ation was found,

Two comments may be made about this hole. Since the target rocks

,fﬁ} BL3, hopefully along strike from BL1, were magnetic, the mag-

netic properties of the rocks at BL1 should have been established

by a magnetic survey (the coverage of the original survey did not
extend sufficiently far to the east, see Table 8). That is, a
rock unit which is magnetic and is hopefully the same as a unit 1nt-
ersected in another drill hole should be correlated with magnetlcs
prior to drilling. , The magnetic properties of the unit (i.e. the
haematite-~carbonate sequence) should have been established from
magnetic susceptibility measurements of the core from BL1 (which was
not done) as well as by ground magnetometry. The second point to
be made is that when drilling a magnetic target, it is géod prac-
tice to do some simple modelling to assist in siting the drill hole.

Presumably 1t was hoﬁéd that the haematite-carbonate sequence in

BL1 was a southern along-strike equivalent of thé Howard's Anomaly
sequence which has been investigated for silver: it was noted in
Section 4.3b that Komyshan (1981) has concluded that at Howard's
Anomaly the silver mineralisation is sporadic and is not necessarily
associated with haematite/magnetite (although the presence of the
latter suggests an environment which may be conducive to (this type

of ) silver mineralisation).

The glacial overburden at the collar is about 40m and the high re-
sistivities on the eastern flanks of the dipole-dipole IP survey
suggests that it (the moraine +?scree) may be well over 100m thick
toward 9000'E. The IP survey recorded no chargeability anomalies
over BL3, a result which was confirmed by the down hole IP logging
which recorded only one value greater than 30 mv/v (see figure 57,
Meares et al, 1981).
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5.4. DDH BL4

The purpose of this hole drilled (in May,.1981) from 5m south of
line 308, 6700'E bearing 244° mag., was to investigate two charge-
ability anomalies defined in the 1974 gradient array IP survey of

“@ﬁasin Lake. Before drilling the hole, a dipole-dipole IP survey

ﬁgﬁ“(wisely) carried out over the target area. The dipole-dipole
data confirmed the two sources defined by the gradient array sur-
vey, but with a more complex interaction of anomalies. Down hole
/IP'logging recorded a series of chargeable zones down the hole with
significant intervals of no readings (presumably too anomalous):

30m to 60m recorded a nearly continuous zone of 100 mv/v (Meares et
al, 1981, figure 56). Magnetic susceptibilities of the core were
nearly all effectively zero; excepltions were a 10m band at 40h'
- (.0025 cgs) and another at 80m (.0005 cgs): from 130m to 160m was
also above background.

BL4 intersected 8.5m of sub-massive pyrite beneath the smaller east-
ern gradient array chargeability anomaly and black shales beneath
(the larger) western anomaly. However the dipole-dipole data sug-
gests that the pyrite has a better defined resistivity low and higher
chargeabilities than the black shale response to the west. {The
resistivity anomaly,of-the gradient array IP survey appears to be
associated with the black shale, but is offset towards the pyrite.)
But neither array discriminates between the two txpes of anomaly
gsource, Given the ubiquitous occurrence of black shales and the
likelihood of a massive sulphide deposit in or near such an environ-
ment, some means of discrimination is required: +this is further

discussed in Section 6.

5.5, DDH_TYN1

This hole drilled (in September, 1968) on line 12N, 2650'E bearing
270° mag., was designed to test zone €2, outlined by the 1968
MePhar dipole-dipole 1P survey. Line 12N was covered by 100£4, -
200ft and 300ft surveys (see Section 3.2b). The hole intersected
minor pyrite between 4A0m and 80m.
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5.5. (Cont.)

Figure 17 shows the super-position of the drill hole section onto a
combined pseudo-section of all threé dipole~dipole surveys. It
can be seen that the hole was apparently well sited to test the
anomaly. No IP logging was run, and no measurements of the mag-
netic susceptibility of the core have been made.

Since zone C1 has not been tested elsewhere along its length, and
being glacially covered is a prospective zone in so far as any ore
deposit in this zone would (probably) have remained undiscovered

" by the early prospectors, further surveys between 10N and 14N would

be worthwhile (see Section 7).

5.6. DDH TYN2 /

This hole drilled {(January, 1975) on line 4N, 1160'W bearing 090°
mag., was designed to test a gradient array chargeability anomaly
of about 50ms. The anomaly was in zone 'A' of the 1968 dipole-
dipole survey which had shown the zone to be best déveloped on line
6N with much poorer anomalies to the south. This was confirmed by
the 1981 dipole-dipole survey which alsoc showed that the gradient
afray anomaly on line 4N coincided with a minor high on the n=1
readings and that the best zone was beneath the drill collar at
about 175mE. |

b
The 1981 dipole-dipole survey shows TYNZ2 not {o have been directed
at any geophysical target at all (Figure 13), but the drill hole
did intersect some black shales, about 70m east of the gradient IP
anomaly. No down hole IP survey was done to test the chargeability
of these shales, or to look for mineralistion near the source of
the {shallow) gradient anomaly (and neither has the core been logged
for magnetic susceptibility).

5.7. DDH TYN3 /

The purpose of this hole drilled (in February, 1975) on line 16N,
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1700'W bearing 090° mag., was to test a "major IP anomaly" over
what was apparently already known to be "a black shale sequehce

in the Howard Andesite®, This anomaly was first defined in the
1968 dipole-dipole survey, and was labelled 'C2'. The 100ft
dipole-dipole survey defined two separate anomalies: at 300'E and

at 750'E. A 1974 gradient array IP survey defined one large (50+

ms) substantial anomaly nearly coincident with the western most
anomaly. The 1981 dipole-dipole survey with a 50m dipole spacing
also defined two sources. The single gradient array anomaly is

-unusual since the gradient array is often given credit for a better

horizontal resolution: the probable reason this is not the case
here, is that the dipole-dipole data shows the western zone to be
apparently shallower (than the eastern source) and consequently to
have much higher n=1 values, i.e. the gradient array has not detect-
ed the deeper, eastern zone. The 1981 data (Figure 18) shows that
TYN3 has not intersected the eastern chargeable zone. The western
anomaly was caused by black shales, some of which were pyritiec.

5.8. DDH HA1/HAZ /

HA1, ecollared in February, 1971, was abandoned due to excessive
flattening. - )

HAZR was collared on the same site (1in§ 20 + 200'§, 1650'W bearing
250° mag.) in March, 1971, and its purpose was "to test in depth a
gone of coincident IP, magnetic and geochemical anomalies and a
surface gossan" (McKibben, 1971). The drill hole cross-section
(Stevens-Hoare, 1975, figure 23) shows only the McPhar interpretation
of the IP survey: the soil geoéhemical "anomalies" {(Cu:Pb:Zn = 70:
150:590 ppm) are apparently associated with a 'probable' IP anomaly
to the west of a 'definite'! one. The magnetic profile shows vari-

ations, but no significant anomaly.

The drill hole detected the cause of the definite anomaly, namely
pyrite (upto 12%) with traces of copper (upto .23%). = The western
'‘probable' anomaly appears, from an inspection of the pseudo-
section (Hallof, 1968, drawing no. IP 5108-29) to be limited in
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5.8. (Cont.) :

extent and HAZ2 has possibly gone beneath the chargeable zone (and
therefore not intersected the cause of the probable anomaly).

A pencilled note on drawing IP 5108-29, states that there is a

pyritic gossan above the probable anomaly (2300'W-2200'W), More

recent mapping describes this as disseminated pyrite in an exposed

road surface (Komyshan, pers. commun.).

-
i

5.9. DDH_HA3 /

This hole drilled (in February, 1975) at line 23N, 1400'W bearing
270° pag., was designed to test "a weak IP anomaly and a non-coincid-

ent soil geochemistry anomaly (Mn, Zn, Pb)". The drill hole cross-

-gsection (Meares et al, 1980, figure 36) shows the geochemical res-

ponse to be coincident with a resistivity low from the 1973 gradient
array IP survey (Howland-Rose, 1973). This low was defined by
RioTinto as a poorly coﬁdﬁcting Turam anomaly (the 'Southern! anom-
aly, Boniwell, 1959); see Section 3.5b. A 1980 pole-dipole survey
over HA3 (Howland-Rose, 1979) shows that the gradient chargeability
anomaly is coincident with the maximum n=1 reading of an anomaly
which suggests a shallow source. The anomaly was well-defined and
labelled 'X' in the 1979 gradient array survey of Howard's Anomaly
(Howland-Rose, 1979). -
The drill log of HA3 notes that black shale was imtersected 200ft
east of the IP anomaly, but that "no other explanation of the IP
anomaly was encountered in the hole'. As suggested above, a shal-
low source seemed likely and since the drilling, pyrite has been

found outcropping above the anomaly (Meares, pers. commun.).

Although (presumably) drilled primarily for base-metals, HA3 assay-
ed 8g/t Ag over 38.7m. As mentioned in Section 4.3b, the silver
occurs within a haematite-carbonate zone. Komyshan {1981) has con-
cluded that there i1s no direct relationship between concentration
of haematite/magnetite and silver content. (The magnetic suscept-
ibilities are tabulated in the drill hole log book. There was no
down-hole IP run.)



This hole was specifically drilled for silver at 60ft south of
line 20.2N 1250'W bearing 081° mag., (in February, 1981). The
target had a magnetic anomaly, a weak gradient chargeability anom-
aly (Y7, Howland—Rése, 1979), a very narrow pole-dipole charge-
ability anomaly and, like HA3, high Mn soil geochemistry values
over the 'Southern' Turam anomaly.

~ As in HA3, a comparison of the magnetic susceptibilities and silver

“values for HAZ shows little correlation between the two (see Fig-

ure 19); although the log notes that "a moderately large proport-
ion of the silver bearing sulphides are closely associated with
haematite and partially oxidised magnetite". The hole was logged
for IP using a 2m three array: nearly all of the hole recorded
above 40 mv/v with about half of it (in several zones) over 100 nv/v.
Resistivities however were high, with only one zone, at 210m, below
1000 ohm-m.

5.11. DDH HA5 /

Like HAZ (and HA6),_this hole drilled (in July, 1981) 10m south of
line 19N 500'W bearing 270° mag., was sited for silver: to test
high rock chip samples (max. 310 g/t) from the Tyndall Creek and a
possible (and hopefully much richer) extension of the zones indie-
ated by HA3 and HA4. The cross-section (Komyshan, 1981, figure 18)
shows that the strongest magnetic anomaly (incompletely defined)

is east of the collar of HA5 (see Section 4.3b) but that there are
three smaller (300—1000X) anomalies spaced out on the western half
of the line (1500'W to 100'W). HA5 passed under the easternmost
of these anomalies (at 750'W) and may have tested the next (at
1150tW). The magnetic susceptibility log shows two broad zones of
magnetic rocks (75m-120m & 145m-245m) with a weak zone at 260-264n.
The silver zones occurred within these magnetic sequences: 8.6m at
11g/t Ag from 66m to 74.6m and 6.6m at 4g/t from 193m to 199.6mn.
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The !'Southern' Turam zone has also been tested by HA5. The (1979)
gradient array survey (Howland-Rose, 1979) defined a marker zone
which coineided with the EM anomaly; the resistiviﬁy profile on the

~drill hole cross-section shows the 'low! some 200ft east of Tyndall

Creek. However, the high base metal énd silver values from rock ,
chip samples in the creek and the RioTinto reports'(e.g; King, 1960)
suggest that the creek may be the location. A fault breccia was
recorded in HAS5 at 50m, a seccond at about'175m and a third from

2g6m to 249m (King, 1961, notes that the 'Southern' anomaly may be

fdue to several en echelon conductors). In summary, HA5 apparently

intersected the target zone, but only low silver values were obtain-
ed. Minor pyrite was found in the core possibly sufficient to
explain the iow chargeability anomalies (base metal values were all
less than 0.2%). No down hole IP was run.

5,12, DDH HA6 /

With HA4 and HA5, this hole was drilled for silver.on line 21N,
950'W bearing 273° mag., (in July, 1981). 'Outcrop sampling in
Tyndall Creek on this line (R1N) averaged 732g/t over 10m. The int-
ermediate ground between HA3 (to the north) and HAL (to the south)
was also tested. ’ - s

The drill hole cross-section shows magnetic anomalies (500+ gammas)
with coincident high silver (150g/t) and manganese soil assays. Like
HA4 and HA5, this geochemically anomalous zone appears to coincide
with the 'Southern' Turam zone detected by RioTinto (Boniwell, 1959)
although there is no resistivity low from the gradient afray survey
over this line. Although haematite zones were intersected, no
significant silver values were obtained (4L.5m at 7.6g/t Ag was

the best intersection). '
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5.13. DDH HFZ7 ,

The northern limit of the area considered by this report (line 4ON)
is where the Henty Fault pinches out the Queenstown Pyroclastics
against the Tyndall Group (see Stevens-Hoare, 1975, figure 1).

North of this area is the Henty Fault Zone Grid (see Figure 1).

HFZ7 was part of the exploration program on this grid. The hole was
sited (in January, 1975) on line 4ON, 300'W bearing 2700 mag., to

test a combined geophysical and geochemiecal anomaly. The cross-

se¢tion (Stevens-Hoare, 1975, figure 32) shows a 30+ ms chargeabil-

.ity anomaly with resistivities around 3000 ohm-m. Some dissemin-

ated sulphides (best intersection 1.5m of .31% Cu: .25% Zn and 8.1%
Fe 82, Stevens-Hoare, 1975a) in acid pyroclastic rocks, and 14m of
pyritic black shales were intersected in Dundas Sediments. Although
a dipole-dipole IP survey would have given more information about
the'anomaly, and hence permitted a more confident positioning, the
hole was adequately sited to test the anomaly: the pyritic black
shales are the most likely cause. No magnetic susceptibility or
down-hole IP measurements were made,

" 5.14. DDH HFZ78 /

-~

Thig hole drilled {(in January, 1975) on line 38N 1500'W bearing 0900

mag., was sited to test a possible southern extenQSOn of the miner-
alisation intersected in HFZ7. The gradient array IP (Howland-
Rose, 1973) defined a substantial 40+ms chargeability anomaly and

a slight lowering of the high resistivities (from around 5000 ohm-m
to nearly 2000 ohm-m). The magnetic profile shows a narrow, well
defihed_anomaly (no scale shown) over the Henty Fault and a broad
high possibly defining the extent of the Queenstown Pyroclastics.
The hole intersected minor mineralisation, "probably related to a
minor fault" (Stevens-Hoare, 1975b): disseminated pyrite (around
2%) was intersected between 140m and 197m. No magnetic susceptib-

ility or down-hole IP measurements were made.

Obviously HFZ7 and HFZ8 were considered to be along strike; this
is at variance with Hallof's (1968) interpretation. Stevens-
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Hoare (1975a, figure 13) shows a north-south anomalous zone from
line 34N to line 40N which encompasses anomalies from Hallof's
(1968) 'C4! and 'E' zones, It is likely that this reflects min-

~eralisation in the Henty Fault, but more detailed work is required

to accurately map the attitudes of the mineralised zones.
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6. DISCUSSION

The IP surveys have defined several anomalous zones. One of these
zones, Howard's Anomaly, has been explored in some detail; although
only one drill hole, HAR, intersects the 'main' zone of sulphides
(see Figure 5). Elsewhere on the East Tyndall Grid the coverage

is less detailed, with some areas covered only by the 400m to 500m
line spacing of the earliest surveys. Where anomalies have been

investigated, all drill holes, costeans, outcrops, ete., have sug-

gested that the causes of the IP responses have been pyrite and/or

black shales; there have been no encouraging base metal intersect-
ions.

Several questions may be posed about the exploration over the area,
e.g. have the drill holes intersected the cause of the anomalies?;
are costeans and outerop adequate tests of IP responses?; is the old
IP data adequate?; is the IP method an appropriate, and sufficient,
test of an area?; can black shales or pyrite zones be obscuring a
base metal deposit?; if a base metal deposit is present, at what dis-
tance (if at all) might pyritic haloes be expected to show above-
background base metal values?; can any sulphide zones be declared
barren {(e.g. by isotope studies)?; ete.. Some of these questions
are discussed below..

The 1981 dipble-dipole survey over TYNZ2 and TYN3 showed that these
drill holes were not correctly sited to properly %est the IP anom-
alies. In the former case, TYNZ on line 4N was collared directly
over a deep, well-defined chargeability anomaly and in the latter
case, TYN3 on line 16N only intersected one source in what is

clearly a itwo source anomaly.

The adequacy of the drill holes on lines which have not been recent-
ly resurveyed is not so readily determined. For example, somse
drill hole sections show only the interpreted geophysical anomaly
positions (e.g. HA2, Stevens-Hoare, 1975, figure 23) or a very poor
representation of the geophysics is shown (e.g. TYN1, Stevens-Hoare,
1975a figure 20). Figure 17, a composite of the 1967/68 surveys on
line 12N with TYN1 superimposed, shows that in fact TYN1 was well



3020661
49.

6 (Cont.)

sited to test the IP anomaly. However only-a minor amount of pyrite
was intersected between 40m and 80m.  The anomaly suggests a more
polarisable source than less than 2% pyrite and a resurveying of

this line is recommended. A comparison of the o0ld and new data

over TYN3 shows thaé, although the pseudo-sections are very similar,
the centre of the eastern anomaly 1s some 40m further ito the east

on the 1981 data (possibly due in part to the coarser data spacing

of the later survey). Thus some drill holes have not adequately

tested anomalies and it is possible that others have been accurately

“gsited on inaccurate (i.e. 6ld and thus 'insensitive') data. Fur-

ther, not all drill holes were based on such a large amount of data
as was available for TYN1. Those based only on gradient array data
are particularly suspect, e.g. HA3, which was partly based on a 1974
gradient array anomaly, which a 1980 pole-dipole survey suggested

wés due to a very shallow and limited source (Meares et al, 1980,
figure 36). Nevertheless all holes have intersected a polarisable
source and thus if not perfectly targeted, they have certainly ap-
proached the source (discounting such holes as TYN2 which intersected
minor sources well away from the main anomaly). The question of how
¢lose the drill hole must be is discussed further below.

Most of those anomalies which have not been drilled, have been

texplained ' by either a costean or by pyrite and/or black shales out-
cropping near the anonmaly. Obviously these are very superficial
examinations, particularly the latter.- In areasxof good soil devel-
opment, the lack of any corroborating geochemical anomaly is cert-
ainly a good additional criterion for down grading the anomaly, but
in areas of exposed rock, base metals may not necessarily ocecur at
the surface: examples on Mt. Lyell's mine lease suggest (for copper)
that leaching may occur for upto 5m from the surface (although the
pyrite may remain) and thus a shallow costean may also be inadequate.
However it is recognised and appreciated that, in an area such as
Basin Lake-East Tyndall, where there are a large number of IP anom-
alies, a ready method of grading 1s needed, and that therefore,

quick anc relatively cheap tests on the less promising geophysical
anomalies are justified. But it must also be appreciated that in

any area less mineralised than the west coast of Tasmania, any geo-
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physical anomaly comparable to those on the Basin Lake or East
Tyndall grids would probably be tested by several drill holes.

Figure 18 shows that the 1967/68 data and 1981 data over TYN3 are

‘very similar, although it was pointed out above that there was approx-

imately a 40m discrepancy between the centres of their respective

eastern anomalies. This comparison and others, suggest that strong
responses and broad features are common to both the 1967/68 and 1981
data, but that the older data probably does not show the more subtle

reSponses (which may nevertheless be important). Thus although the

0ld data is considered adequate for definition of mineralised =zones,

before siting any drill hole, a resurvey would be recommended. A
tentative drill hole is shown on Figure 18 to intersect the eastern
anomaly (although an EM survey is recommended first). The drill
hole section is shown on the 1981 chargeability and metal factor
pseudé-sections and the latter, in contrast to the chargeability,
shows the eastern anomaly to be more prospective. - Since the 1967/
68 data accounts for much of the IP coverage and it is presented

as metal factor, some discussion of this parameter is appropriate.

In the early days of IP (the late 1950's and 1960's), the metal
factor parameter®* was considered to be as important as the frequency
effect if not more seo, e.g. the 1967/68 data referred to above, where
the frequency effect has not been plotted. Although equally app-
licable to time domain (chargeability divided by resistivity) it
appears to have fallen into general disfavour. Madden and Cantwell
(1967) wrote that in zones of lower resistivity {(but with the same
metallic content), the freguency effect will be less since the 'block-
ing! action of the sulphide grains becomes relatively less important.
And hence "the metal conduction: factor ... appears a truer measure

of the importance of metallic mineralisation within the rock".

Sumner (1976) has stated that "the metal factor must be used with
considerable caution in interpretation, especially in low resistivity

areas. Where there is a high background of polarisation, the sign-
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¥ Originally defined as percent frequency effect x 21
resistivity

x 1,000 with resistivity in ohm-ft.
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ificance of the metal factor as a polarisation parameter is also
gquestionable". As mentioned above, the metal factor pseudo-section
in Figure 18 suggests that the eastern anomaly is the better target,
and in Figure 17 it has helped simplify a fairly complex fregquency

" effect pseudo-section. In any detailed evaluation of data, the

metal factor parameter is worth calculating (I have used the formula

M,F, = %F.gé8£g€i$?i§g%35;};§y) x 1000 in the example given

in this report).

Vs

.
-

“The IP method has certainly defined mineralised zones and it can

be expected to respond to any large base-metal deposit near the sur-
face; but has the method as used here adequately tested the areas
surveyed? And, if when the entire area has been covered at say a
100m line spacing and has defined similar anomalies to those already
tested, can it then be stated that the area has been sufficiently
explored? Relevant to the first question is of course, the question
of array geometry: all the commonly used arrays (gradient, dipole-
dipole and pole-dipole) have been used over the Basin Lake-East Tyn-
dall areas and all have defined anomalies.

The subject of the relative merits of the different arrays is still
an emotional one among geophysicists, but there are now several
published papers which show that although the gradient array has
better horizontal resolution (and is superior logistically) it has
inferior penetration and depth discrimination. Yor example Dodds
(1976) made a parametric study of IP models, i.e. he studied the
effect, for dipole-dipole, pole-dipole and gradient arrays, of alter-
ing the target depth, the target-host resistivity contrast, the over-
burden~-host resistivity contrast, and the overburden thickness.

The target was a horizontal cylinder. Doddg' theoretical results
showed that the gradient array response weakened in comparison to

the other arrays as the target got deeper, He considered that this
may have been due to the relatively small current electrode separ-
ation used (but other workers, e.g. Lajoie and Klein, 1979, have
found gradient anomalies to be enkanced as the current electrode
spacing was shortened, and in several comparisons of 'regional' and
tdetailed' gradient I have not noticed any reduction in the latter).
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With a conductive overburden (such as might occur with some clay-
rich glacial moraine) "the gradient array always yields a weaker
response, the difference becoming more marked as the overburden
thickens" (depth constant, overburden substituted for upper layers
of host rock){(Dodds, 1976). Coggan (1973) testing a series of tab-
ular bodies with and without overburden, concluded that the dipole-
dipole array (out of dipole-dipole, pole-dipole and gradient) gave
the largest anomalies and the best resoclution.

‘-Aﬁ/equally important shortcoming of the gradient array is its appar—.

ent inability to respond to conductive zones. The lack of a co-
incident resistivity low with a chargeability anomaly suggests that
only disseminated sulphides are preseﬁt and there are several in-
stances on record where the gradient array has failed to define a
conductive zone,. For example, this has been noted over the eastern
pyrite body of Selina (Bishop, 1981e). A comparison of array types
over Woodlawn by Tyne and Whiteley (1981) showed that the dipole-
dipole array was far superior to the gradient at defining resistivity

and chargeability anomalies (see table below).

Summary of Electrical Responses of the Woodlawn Orebody
 (Tyne and Whiteley, 1981)
.-"/.'

Features of response ARRAY

over the Woodlawn Gradient Pole~ Dipole- Wenner
Orebody . Dipole 1MDipole

Min. app. resistivity - 60 3.6 2 10
(ohm-m

Min. resistivity anomaly

to background 1:9 1:16 1:25 1:7
Max IP anomaly {ms) "43 40 38 27
Max. IP anomaly to _ '
background 221 5:1 15:1 411

The second part of the question asked above was whether the IP
surveys are sufficient to test the area. Part of the answer to
this question lies in the type and density of the testing of the
anomalies. Although a potential orebody might be missed, e.g.

by a gradient array survey over thick glacial sequences, one might
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also occur'indistinguishable, within an IP anomaly, and might there-
fore be missed by superficial testing or by widely spaced drilling.
Such an orebody might be a buried (e.g. 50m) narrow base-metal dep-
osit adjacent to a wide sequence of conductive black shales (e.g.
Rosebery). Another example might be narrow zones of (low) copper
concentration within broad zones of disseminated pyrite (e.g. a
Prince Lyell sityle of mineralisation). It is a moot point as to
whether a body like the latter example would be economic,

however it should be detectable by electromagnetic techniques. The

.first example is particularly difficult to detect; not only would it

be difficult or impossible to distinguish from the black shales re-
sponse by IP, but also, it may, if it is high in zine and low in
copper, be less conductive than the black shales, and even if more
conductive, its ot (conductivity-thickness product which determines
the size of the EM response) may be such that little or no contrast
is seen between the black shales and the sulphides. Neither would
gravity detect a narrow body; for example a Rosebery style body
nearly 2000m long, up to 1000m deep, but only 6m wide (see Burton,
1975), buried to 50m, would have less than half a milligal anomaly.
It is highly unlikely that such a small anomaly would be recognised
in field data, particularly with the large adjacent gravity anomaly
over the Great Lyell Fault. The above deécribes perhaps the geo-
physically unresolvable body, but less extreme examples should be
detectable with a combination of EM and gravity‘surveys (over miner-
alised zones defined by IP surveys). _To summarige the above, it

is unlikely that an orebody would exist in the Mt. Read Volcanics

- that would not give rise to an IP effect (lead-zinc mineralisation

in this environment, unlike Mississipi-valley type replacement ore-
bodies appear to have an intrinsic IP effect and they also have
associated pyrite, e.g. Rosebery (Burton, 1975) ard Que River (Web-
ster and Skey, 1979)), and thus the IP method is the first choice
however 1f the IP surveys have not detected a base-metal deposit,
then other methods e.g. EM and possibly gravity should be tried:
this is probably particularly true where the gradient array has been

used to define the mineralised zones.

The last questions asked at the beginning of this section are geo-
chemical and I can make little comment about them other than that
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as the geophysical responses of known ore deposits are used to try to
detect unknown deposits, it would be useful to know what the base-
metal values and distributions are around various volcanogenic -tar-

gets, and what base metal values there are in pyritic zones along

-strike from orebodies. Answers to these questions would assist

in reducing the number of anomalies for more detailed testing.
The question of declaring pyrite zones 'barren' or mineralised is
being looked at by various workers including Eastoe (University of

Tasmania) using alteration and sulphur isotopes, and Gulson and

Whitford (Mineralogy, CSIRO) using lead isotopes.
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7. CONCLUSIONS AND RECOMMENDATIONS

Four anomaly compilation maps at 1:5,000 scale cover the Basin Lake
and Fast Tyndall.Grids (Figures 20 to 24). These show that, apart
from magnetics, IP has been used almost exclusively (among the geo-
-physical techniquesy to explore for ore deposits. The results

have defined & series of anomalies which are associated with pyritic
zones and/or black shale bands throughout the area. Sections of
these zones have been surveyed in some detail, in particular Howard's
Anomaly, where nearly 1500m of strike length has been covered with

“a grid of line spacing 60m to 100m. Other areas (e.g. zone 'A')

have been covered by less detailed surveys, 150m to 200m; and a large
portion of the East Tyndall Grid (north of line 28N) is only covered
by the original 1967/68 dipole-dipole data with its 400m to 500m

line spacing.

Hallof (1968) interpreted this original survey as a series of anom-
alous zones (caused by sulphides and black shales) occurring across
the grid. The individual zones were labelled alphabetically while
zones along strike were given the same letter but a different num-
ber, Subsequent, more detailed surveys, have shown that several
anomalous areas may occur within the one original zone and at the
northern end of the area, it 1s likely that the strike of the min-
eralisation is nortﬁ-east rather than north-west; but Hallof's
(1968) interpretation is substantially correct and his labelling was
used in this report. A brief summary -of these ZS%es, and conclus-

ions about their prospectiveness are given below, starting from
the north.

Zone 'E' has been drilled by HFZ8 (minor pyrite, possibly associated
with a fault) and it is likely that this zone strikes north through
HFZ7 on line 40N and possibly south through zone 'C4' anomaly on
line 36N. The structure on these northern lines is not well under-
stood and more detailed mapping is needed. Depending on the out-
come of this, more detailed geophysics may be planned. This would
probably be in conjunction with a survey over zone 'C.' (see below).
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Zone 'D' is over black shales and is not considered prospective.
The black shales are part of the Newton Creek sandstone and shale
sequence which have been shown by fossil evidence to be Lower

Ordovician (Komyshan, pers. commun.).

Zone 'C41, The southern end of this zone has been covered by a
detailed gradient array survey over the Tyndall Mine; no anomalies
were defined, nevertheless, the various dipole-dipole anomalies de-
fining the zone between line 28N and line 38N are considered to be
“real. These anomalies are generally poorer than those south of
Howard's Anomaly and the zone is less prospective than other areas
on the two grids. But the IP coverage is only regional and more
detailed surveys are required, The southern part of this area

was covered by the RioTinto EM survey; the anomalies defined by this
survey were apparently due to shear zones as the mineralised zones
were not detected, This suggests that 'C4' is not anomalously con-
ductive over the area tested by the Turam survey (see Figure 8).
Nevertheless more detailed surveys (probably dipole-dipole IP) must
be carried out to thoroughly test an area which a regional survey
has shown to be defilinitely anomalous.

Zone 'C3' and its extemsion to the south is within the area now known
as Howard's Anomaly;H The area has been covered .by gradient array

IP at a 60m to 100m line spacing and selected lines have algso been
surveyed by pole-dipole IP, The gradignt array sdrvey defined a

large number of chargeability anomalies and these have mosily been
explained by disseminated pyrite in outcrops, costeans or drill hole
intersection. The pole-dipole survey suggested two and possibly .
three zones where (poorly defingd) resistivity lows coincident with
chargeability anomalies might indicate more massive mineralisation.
Two are beneath anomaly 'G! on lines 21.3N and 22N (there was no in-
dication of a resistivity low from the gradient array survey). The
third low is on line 20.2N beneath the collar of HA4 (drilled before
the pole-dipole survey): the low may be caused by a topographic
effect where the actual volume of ground 'measured' is less than the
theoretical amount (e.g. a hill crest; +the situation here is a change
in slope). Thus the pole-dipole surveys over the better gradient |
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array anomalies generally confirmed the disseminated nature of the
mineralisation, but lower resistivities associated with anomaly .'G!'
which have not been explained are worth further examination. EM
surveys are recommended to outline the more conductive areas. The
area was probably covered by the RioTinto Turam survey (the exact
location of the RioTinto Grid is not known, particularly since only
the idealised grid was shown), but the lack of Turam anomalies over
what is now anomaly 'G' is not conclusive. A grounded loop in to
a _long shear zone {the Southern anomaly) might well prevent the de-

“tection of subtle changes in conductivity. 4186, a costean over

anomaly 'F' did not penetrate the glacial overburden and this anomaly
needs further investigation.

Zone 'C2' was drilled by TYN 3 on line 16N in 1975 and pyritic black
shales were intersected. A resurvey of the zone in 1981 (at a 200m+
line spacing) confirmed that the most prospective anomaly occurred

on line 16N and like the 1967/68 data, it suggested that two sources
contributed to the response. TYN3 only intersected the western
source. The eastern arm of the anomaly is very similar to the west-
ern side and black shales may again be the cause, however this should
be determined. An EM survey is recommended to better resoclve the two
sources: the line spac¢ing should be reduced to about 100m.

Zone 'C1' was the first to be drilled (TYNT in 1968) but there have
been no detailed surveys since, presumably becausé\of the disappoint-
ing drilling results from TYN1 (minor pyrite over 40m). A detail-
ed coverage is recommended from line 10N to line 14.5N. A series

of dipole-dipole spreads would be recommended, however Komyshan has
interpreted several faults in the area and he believes that such
surveys, based on interpolations of anomalies across 400m or 500m
might not adequately define the zones, therefore a gradient array
survey is recommended, with dipole-dipole surveys over the better
anomalies.

The northern section of zone 'B' will be covered by the proposed
gradient array survey over 'Cl1! and the southern section has been
adequately detailed by the gradient array and (single) pole-dipole
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profile on the Basin Lake Grid. A costean over the pole-dipole
anomaly on line 00 revealed black shales, .
Further to the south, anomalies '9', '6' and possibly '5' define
zone 'B', DDH BL4 showed that '6', made up of two highs, was due %o
black shales to the west and massive pyrite to the east. Anomaly
'91 also consists of two highs and an EM survey is recommended to
better resolve then. This survey should extend over BL4 (for com-
parison) and its extension to BL2 on line 48S is also recommended.
Zone 'A' was tested by TINZ2, but resurveying of the area (including
a dipole-dipole survey in 1981) showed that the most prospective
area was to the north on line 6N. This 18 a very broad anomaly
and an EM survey is also recommended here to look for a conductive
gone within the anomaly prior to drilling. The more recent dipeole-
dipole survey also showed that TYNZ which intersected black shales
was poorly placed to test the IP anomaly, the centre of the anomaly
being beneath the drill hole collar,

On the Basin Lake Grid, anomalies 7 and 8 may be a southern extens-
jon of zone 'A': these anomalies are over a large area of pyritic
rocks (Komyshan, pers. commun.) and an EM survey is recommended to
detect massive zones within the disseminated sulphides.

79k doly 1l Sopa .

/ Anomalies 4, 3 and 2 are further to the south (grfﬂ south west) and
may define a separate horizon; they are however very narrow, local
gradient anomalies: an EM survey will confirm if there is anything
of interest.

Further to the south the glacial overburden thickens and the grad-
ient survey may not have penetrated to the volcanics: +this suggest-
ion is reinforced by the lack of a gradient array anomaly over BLI
which showed high chargeabilities in a down-hole IP survey. A

deep looking dipole-dipole survey is recommended over BL1 and the
~line coull be extended west to the baseline, to provide a comparison

with the gradient array results.
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The IP method has been used extensively and almost exclusively over
the grids. I have suggested that the application of the method
may not be sufficient to find an orebody, but that in any first-

pass survey it is probably the most appropriate method. Despite
the long history of geophysical search in the area spanning some
fourteen years, exploration is still, in some areas, at this first-
pass stage with some zones insuffieciently surveyed (e.g. zones C2
and C4) and others insufficiently tested (e.g. zones A and C1).
Since the regional data has suggested that the area south of How-
“ard's Anomaly is more mineralised than the area north, exploration
in the 1981/82 season will concentrate on the Basin lLake Grid and
BEast Tyndall Grid south ofand including Howard's Anomaly. The rec-

ommendations are listed below.

Recommendations for further work over the Basin Lake and East Tyndall
Grids (see Figure 25).

Ta Basin Lake _
i) A dipole-dipole IP survey on line 783: a dipole spacing of 60
or 80m and coverage 00 to 7200'E,

ii) EM surveys over the following lines, using a moving coil system,

Line e Coverage (in feet)
0 ] 1,000'E - 4,200'E~
63 1,000'E - 4,200'E
125 1,000'E-= 4,400'E °
188 1,000'E - 8,300'E (the road)
248 1,000'E -~ 8,200'E (the road)
308 1,000'E - 9,200'E (end of line)
368 5,300'E - 7,600'E
428 5,400'E - 7,800'E |
485 - 00 - 2,600'E, 5,L00'E - 7,800'E
548 00 - 2,600'E

7b  East Tyndall
i). Zone A. Moving coil EM surveys at approximately a 100m line
spacing, centred on 6N.
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ii)

iij)

Line
LN
4o 5N
5N
5.5N
6N

~6.5N

N
8N

Coverage (in metres)
100nW -

600nE

100nW - 600mE
200mW - 500mE
100mW - 600mE
300mW - 300mE
500mW - 200mE
400mW - 200mE
500mW - 100nE

60,

30

)
3

Zone C1. A gradient array IP survey to better define the

zone.

better énOmalies, and in any case over TYN1 on 12N,

Line
10N.

10.5N

11N
11.5N
12N
12.5N
13N
13.5N
14N
14.5N

OO0 0 00000

0 « 1,400mE

0

-

1,200nE

1,200nE.

1,050mE

1,020mE -

1,000mE
950mE
950mE
850mE
820mE

~ Coverage (in metres)

Dipole-dipole surveys should be carried out over the

¥ )

{between the two roads)

Y

]

n

"

L

1

1

Zone C2. A moving coil EM survey centred on 16N.

Line

15N
15.5N
16N
16.5N
17N

A drill hole can be gited without

100mW - 600mE
100mW - 600mE
200mW -~ 600nE
300mW - 400mE
300mW - 40Q0mE

" Coverage (in metres)

)

1]

n

]

"

]

on line 16N, bearing grid west, inclination -60°, but the EM

information is desirable.

this survey: Collar at 365&E
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iv)

Line

28N
28.5N
29N

- 29.5N

30N
30.5N
31N
31.5N
32N
32.5N
33N
33.5H0
34N

Zones C4 and E. Surveys are not planned over these zones in
the 1981/82 field season, however the regional coverage needs
to be followed up. It was noted in Section 3.1b that explor-
ation of the Henty Fault Zone had suggested that the strike of
the mineralisation might be nearly N-S, rather than NW-3E as
interpreted by Hallof (1968), and detailed mapping is required
in the area. Such mapping may indicate a different coverage
to that listed below.

Dipole-dipole IP is probably the best method, since it has been
gshown that the gradient array has not detected sections of the
zone, and the RioTinto Turam survey suggests that at least the
southern half of G4 is not conductive. There may be some re-
luctance to carry out such a relatively extensive survey over
what appears to be, regionally, a iess mineralised area, and it
may be argued that gradient array responses would be obtained
over (shallow) more prospective sections of the zone. A more in-
formed recommendation can be made following evaluation of the
surveys to be carried out this (1981/82) field season. Thus
no particular method is recommended over the coverage listed
below (in metres from Bradshaw's Road).

Coverage - - Line Coverage
1,250nW-500mW 34.5N 1,000mW-200mW
1, 3000W-550nW 35N 1,0Q0mw-200mw
1,300mW-550mW 35.5N 1,000mW-250mW
15 300mW-450mW 36N 1,000mW- Q0
1,250mW=-450mW 36.5N 900mW~ 00
1,250uW-400mW 37N 850mW- 0O
1,200nW-400nW . 37.5N 750mW- 00
1,100nW-300mW 38N 600mW- 00
1,100mW-300mW 38.5N 600mW- 00
1,150mW-350mW 39N 600mW- 00
1,150mW-350mW 39.5N 600mW- 00
1,150mW-350mW 4LON 600m¥W- 00

1,050nW-250mW
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7¢  Howard's Anomaly

EM surveys over anomalies 'G' and 'F', plus one profile over 'HT, -

Line Coverage (in metres from Bradshaw's
. Road) '

20.2N 830nW - 220nW

21.6N 850mW - 260mW

21.9N 900mW - 300mW

22N 920nW = 350mW

-

»({.e. coverage of all the line is specified for all four lines.)

J.R. BISHOP
s MARCH, 1982.

JRB/amd
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TABLE TNDEX

‘Basin Lake gradient array IP.

Seintrex, report no. TAS-025B, 1974 lines 965-3N.
Seintrex, report no. TAS-054c, 1978 lines 825-668,
6S-9N. ‘ 4

Fast Tyndall gradient array IP.

Scintrex, report no, TAS-018c, 1973 Zones 'A', 'B!
& 'CAt :
Seintrex, report no. TAS-025, 1974 Zones 'A!' & 'CR!?
lines 34N, 36N. :

Scintrex, report no. ML/MG81/13, 1981 Lines 26.4N
to 28N. o

Howard's Anomaly (19N-26N) gradient array IP.

Scintrex, report no TAS-018c¢, 1973 lines 22N + 200S

to 22N + 200N.

Scintrex, report no. TAS-025, 1974 lines 19N to 25N.
Scintrex, report no. TAS-073a, 1979 lines 19N to
25N (detailed survey).

Seintrex, report no. ML/MGS81/13, 1981 lines 22N
to-23.4N.

Basin Lake dlpole-dipole and pole-dipole IP
Pickands Mather, 1968-69 lines BO1OON to 24200N.
Secintrex, report no. TAS-054c, 1978 line 00.
Scintrex, report no. ML/MG81/13, 1981 lines 308
and 368, o -

East Tyndall dipole-dipole IP

EZ (RioTinto grid), no report (manilla folder)
1962 76005 to 00.

McPhar, report by Hallof, 1967 lines 2N to 38N.
McPhar, report by Hallof, 1968 lines 4N to 38N
(detailed survey).

Scintrex, report no. ML/MG81/13 lines 2N to 8N,
15N to 18N.
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Table
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1)
2)
3)

4)

E

2)
3)

4)

- 5)

2)

3)

10:
1)

o 302082

Howard's Anomaly dipole-dipole & pole-dipole array.
McPhar, report by Hallof, 1967, lines 20N to 24N.
McPhar, report by Hallof, 1968, lines 20N to 24N
(detailed survey). '
Seintrex, report no. TAS-025¢, 1975, line 1700W
(N-8).

Seintrex, report no. TAS-073a, 1980, lines 20N

to 24.5N.

Electrical Soundings.
Basin Lake, Scintrex, report no. TAS-025B, 1974.
East Tyndall, Scintrex, report no. TAS-025, 1974.

| Magnetics.

Basin Lake, Scintrex, report no. TAS-025B, lines
96S to 00.

Basin Lake, Scintrex, report no. ML/MG81/13, lines
368 and 308.

East Tyndall, Stevens-Hoare (1975) Annual Report,
lines 2N-40N including Howard's Anomaly.

Fast Tyndall, Howard's Anomaly, Scintrex, report
no., TAS-025, lines 15N to 26N.

Howard!s Anomaly, Scintrex, report no. ML/MG81/13,

lines 19N to 26N (detailed survey).

Y

.

Electromagnetics.

Basin Lake, Seigel, report no., TAS-001, 1970,
lines 20,7008 to 24,100N.

Fast Tyndall, RioTinto, report by Boniwell, 1959.
lines 643 to 00, 88 to 72N,

Bast Tyndall, Geoterrex, report no. ML/MG81/05,
lines 22N to 26N,

Gravity.
RioTinto, report no. Boniwell, 1959, lines 528
to 288, 4S to 4ON.



Table 11:
1 - 4)
5- 17)
8 - 13)
14 - 15)

3020683

Diamond drill hole summaries.

BL1, BL2, BL3 & BL4.

TYNT, TYN2 & TYN3.

HA1, HA2, HA3, HA4, HA5 & HA6.

HFZ7 & HFZ8. : - .



TABLE 1:

@ 303684
T2

BASIN LAKE GRADTENT ARRAY TP,

1)

Surveyed by:
Date:
Data in:

Dipole spacing:

IP receiver :

Scintrex

Nov-Deec., 1974

Scintrex report TAS-025B

(Mt. Lyell no. 27)

100ft; station spacing 100ft,
and 50ft "where necessary”.
IPR-7

Grid in imperial units. Baseline (00) is western edge of
grid.
Line Current electrodes
coverage
950W - 5050E(L158) 3050E-9050E(L158) 40503-10050E(L158)
3N 7050E-7750L
Q0 50E-4250E* 3950E-8150ER 7850FR-8950F
33 6750E~7750E
63 50W-7508, 3850E-~8150E 7950E-9250F
1750E-47150E
128 50E-4150E%* 3850E-8150FR 7850E-8950FE
188 50E-4150E* 3850E-8150E* 7850E-8950K
245 50E-4150E%* 3850E-8150E 7850E~8950F
308 50E-4150E% 3850E-8150E 7850E-9050E
950W-5050E (L455) 3050E-9050E(L458)  5050E-10050E{L453)
303 50E-4150R 3850E-8150E 7850E-9050E(?)
363 50E-4150E 3850E-8050E 7750E-8850E
428 50E-41 50% 3850E-8150E 7850E-8650E
483 50E-4150E% 3850E-8050R T750E-8350FE
545 50E-3750E%* 3750E-8050E
608 50E-4050E 3850E-7750E

* line contains anomaly(s) worthy of further consideration.



TABLE 1 (Cont.)

Line
950W-5050E(1.813)
663 50E-4150E
728 50E-~4150E
788 50E-4150FE
848 50E~4150E
908 50E-4150E

Current electrodes

95/96S 50E-4150E

95/963 50E-5850E(?)
2) Survey by:
Date
Data in

Dipole spacing :

950W-9050E(L.81S)

coverage

3050E-9050E(L81S)

3850E-7750E
3850E-6850E
3850E-6550F
3850E-6050F
3850E-6150E
3850E-5850R

IP receiver

Scintrex

Jan-Feb,, 1978
Scintrex report TAS-054c (Mt. Lyell no 43)
100ft
IPR-7

Grid in imperial units.

Line

9N
6N
3N
0.
35
63

665
695
758

785
805

8285

a) NE extension (6S to 9N)

c¢) BL1 repeat

Current electrode positions

not astated

- 7050E-7950E

7050E-7950E
7050E-7850E
6550E-7950E
6850E-7850E
6300E-7700E

6050E-7650E
6050E-7650E
5850E~7550E
6050E-7550E
6050E-7250F
5750E-7550E



302086
Th.

TABLE 2: EAST TYNDALL GRADIENT ARRAY IP (excluding the area
covered by Howard's Anomaly, Lines 19N-26N)

1) Survey by : Scintrex
Date _ ¢ December, 1973
Data in ¢ Scintrex report TAS-018c¢c (Mt. .
_ Lyell no. 25)
Dipole spacing : 100ft
IP receiver : IPR-7

Grid in imperial units. Bradshaw's Rd is 00.

Line Current Electrodes
Coverage

Zone 'A! 100W-1000E (6N)

6N + L00S 50E-950E*

6N o 650W-550E%

6+400N T A50W-T50E*

Zone 'B! L600E-6600E (4N)

4N L950E-6050FE

Zone 104! o L000W-2000W (28N)

28N o 3350W-2350W
2900W-90CW {34N)

34N 2550W-1550W hY
5000W-1000E (4ON)

38N - A800W-00

4ON 4650W-00

¥ line contains anomaly(s) worthy of further consideration.,
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75.
TABLE 2 (Cont.)
2) Survey by : Scintrex .
Date : Oct-Nov., 1974 ,
Data in : : Scintrex report TAS-025 (Mt.
Lyell no. 28). p

Dipole spacing : Zone "A', 50ft

_ HFZ (south), 100ft
IP receiver : IPR-7
Grid in imperial units. Zone 'A' baseline (00) is a
line approx. north-south through Bradshaw's Rd at 8N.
Lines 15N-18N, baseline (00) is approx. a straight line
which includes Bradshaw!'s R4 from 20N to 22N.

Line Current Electrodes
- Coverage
Zone 'A! ' ... Current electrode positions at
- 2N 2500W-100E
4N ' : - 2800W-00%
5N 3000W-00%
6N _ 3300W-00%*
N 3400W-00*
8N - 3300W-00%
9N 3500W-00% -
10N 3500W-Q0*
N
Zone 'C2! 850E-3150E (16N)
15N 2250W-50W*
16N 1850W-50W*
17N ~ 2050W-50W¥
4450W-1550E (20N)
18N 2150W-50W*
| 4450W-55000 (36N}
34N A4000W-50VW
36N LO000W-50W
* line contains anomaly(s) worthy of further consideration..



76.

TABLE 2 (Cont.)

3)

Line

R6. 4N
26.6N
26.8N
27N

27.3N
27.6N
28N

Tyndall Mine

'Survey by : Scintrex
Date . : April, 1981
Data in : This report.
Dipole spacing : 501t

IP receiver

(13

IPR-8, 2 secs on.— 2 secs off,
M3 plotted.
Grid in imperial units.

Current FElectrodes
Coverage

4400'W{4008)~-50'W on line 28N

3050W-1300W
3050W-1400W
3200W-1500W
3300W-1600W
3400W-1800W
3500W-1800W
3600W-1800W



30308
77.
TABLE 3: HOWARD'S ANOMALY (19N-26N) GRADIENT ARRAY IP
1) Survey by : Scintrex
Date : December, 1973
Data in - : Scintrex report TAS-018c¢
" (Mt. Lyell no. 25) *
Dipole spacing : 100ft.
IP receiver : IPR-7
Grid in imperial units. Bradshaw's Rd is 00.
Line Current Electrodes
' Coverage
Zone 'G3! © 3200W-1200W (22N)
22N + 2008 2550W-1700W*
22N 2650W-1650W*
22N + 200N 2650W-1750W
- 2) Survey by : Scintrex
Date + QOet-Nov., 1974
Data in : Secintrex report TAS-025 (Mt.
Lyell no. 28)
Dipole spacing : 100ft
Ip rece@véﬁ : IPR-7
Grid in imperial units. Baseline (00) is an approx.
straight 1ine which inecludes Bradshawgs Rd from 20N
to 22N, ’
4450W-1550E (20N)
19N 2450W-~50W
20N 2450W-50W
21N 2950W~50W
22N 2950W-50W*
4950W-1050E (24N)
23N 3450W-50W
24N 3350W-50W
25N 29504~ 50W

¥ line contains anomaly(s) worth of further consideration.

o



TABLE 3 (Cont.,)

3) Survey by
Date
Data in

Dipole spacing
IP receiver

Grid in imperial units.

S@Q ' 302690
| 78.

Scintrex .
November, 1979
Scintrex report TAS-073a (Mt.

(] 1]

Lyell no. 49) C .
: 100ft
:  IPR-8

Baseline (0C) is an approx. straight

line which includes Bradshaw'!s Rd from 20N to 22N,

Line

19N

19. 4N

19.7N

20N

20, 2N

20. 6N

21N

21.3N

21.6N | -

21.9N
22N
22,2N
R2.5N
23N
234N
23.7N
24N
24.50
25N

Current Elecﬁrodes

- Goverage
4750W-1250E (20N)
R450W-150W
2450W-550W
2550W-650W
2950W-750W
2550W~750W
2350W-750W
2950W-750W
3050W-950W
2650W-1150W

 6250W-750W (250Ft south of 24N)

3050W- 850W* \
3450W-1150W*
3350W-1350W
2950W-1450W
3250W-1250W
3950W-1350W
3950W(?)-1550W
4150W-1350W

41 50W~-2650W
4550W-1450W

¥ line contains anomaly(s) worthy of further consideration.
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TABLE 3 (Cont.)

4)

Line

22N
22.2N

22.5N

23N
234N

79.
Survey by : Scintrex .
Date : March, 1981
Data in ¢ This report
Dipole spacing : 100ft ' e
IP receiver ¢ IPR-8, 2 secs on, 2 secs off, M3

plotted.

Grid in imperisl units.

Current Electrodes

Coverage

5600W-1000W on Line 22N

4200W-2300W
4500W-2900W
4100W-2400W
4000W-2600W
4100W-2900W
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TABLE 4: BASIN LAKE DIPOLE-DIPOLE & POLE-DIPOLE IP

1)

Dipole-dipole survey by : Pickands Mather (& McPhar for
Pickands Mather)

Date _ g : 1968-69

Data in t A folder containing 2 reports:

1) Turam over Basin Lake (Scintrex

report TAS-001) and
2) Basin Lake prospect, EL 12/65,

history & recommendations for
further work by Wuerch (1971) for
Pickands Mather. The data is n=4
contour maps of resis, PFExMF
(No Mt. Lyell file no.)

IP receiver : (?)s frequency domain

Grid in imperial units.

Line (approx) Coverage defined by the n=4
data points

20100N 3750W-1650W

20500N 3750W~1650W

20900N 7 4650016500

21300N 4250W-1250W -
21700N LO50W-1050W

22100N ' 4250W-1250W - 3
22500N 3800W-2300W

22900N 4050W-1050W

23300N 3450W-1950W

23800N 4250W-1250W

24200N 4250W~1250W

2) Pole-dipole survey by - : Scintrex
Date Jan-Feb,, 1978
Data in Scintrex report TASO54c (Mt.
Lyell no. 43)
Dipole spacing 100ft
IP receiver : IPR-7

Grid in imperial units.

Line Q0 6800E-8225E read ton=4

*e



302693

81.
TABLE 4 (Cont.)
3) Dipole-dipole survey by : Scintrex
Date: : February, 1981
Data in . : This report
Dipole spacing : 200ft
IP receiver ' + IPR-8, 2 secs on, 2 secs off
M3 plotted
Grid in imperial units.
Line Coverage Comments
(defined by extreme data :
points) _
1308 5500E-9100F | Read to n=4: data
points 100ft apart
(i.e. 2 surveys
carried out offset
by half a dipole
spacing).
363 5700E-7100E As above.
./'/’.-.'
' -~
Y



302604

82.

TABLE 5: EAST TYNDALL DIPOLE-DIPOLE IP

1)
Survey over RioTinto Grid for E.Z.
Survey by ¢t McPhar?
Date ;1962
Data in ¢ Large manilla folder (no Mt. Lyeli
file no).
IP receiver ¢ Frequency domain, .25Hz & 2.5Hz
Grid in imperial units.
dipole spacing (all surveys to n=4)
100£4 200£% 300f4t
Line Coverage (defined by extreme data points)
00 2300W-900W
4008 ‘ 2100W-700W
24008 7 1700W-300W
32008 700E~2100E
36008 - 1700W- 300W
36005 700E-2100E
48008 ' 1700W-1700E
60008 e 1900W- 500W
64005 1550W-850W 1700W-300W - 2050W-100W
72008 1450W-800W )
76008 1350W-650W ] b
2) Survey by : " McPhar
Date : 1967 _
Data in ¢ Report by Hallof (1967).(Mt. Lyell
: file no. 4)
IP receiver : frequency domain

Grid in imperial units. Baseline (00) is Bradshaw's Rd.

Dipole spacing (all surveys to n=4)

100ft 200ft 3001t
Line Coverage (defined by extreme data points)
2N _ 4L50W~-8850E
LN _ 6800E-8100E 44L00E-6200F 300W-7500F
1 1200W-6150E%*

6N 800W-1000E



s
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E 5 {Cont.)

TABL

Line

6N

8N

10N
10N
12N
14N
16N
18N

For

28N
30N
30N

32N

34N
34N
36N
36N
38N

1

100ft

4400E-5700F

3000E-3900E

2100E-3000E

200ft
2400E-5400Ek

700E-2300E
3000E-4550E
1600E-3200E

300W-1500E%
600W-~1200E

302695
83.

300f%

1800W-5100E
2700W-4350F

2250W-3450F
3300W-~30008
3450W-2400E*
3900W-2100E

coverage of lines 20N - 26N see Table 6, Howard's Anomaly

3800W-2200W
3800W-2200W
600W-1000E

0 -1600E

- .. 2700W-1100W
100W-1500E
3100W-1600W
800W-1800E

6900W~2100E
5100W~2700E

4800W-2850W
3600W- 800W
3600W-2700E
6900W-2700F

6750W-2700E

Plotting error; metal factor anomaly incorrect.

* Line contains anomaly(s) worthy of further consideration

h



TABLE 5 (Cont.)

3) Survey by

Date

Data in

Grid in imperial units.

-

-

" 302696

McPhar

1968 _

Report by Hallof (1968)(Mt. lyell
file no. 6) .
Baseline 00 is Bradshaw's Rd.

Dipole spacing (all surveys to n=4)

Line
4N
6N+4008
6N+200S -
6N
6N+200N
6N+ 400N
8N
T10N+2008
10N
10N+200N
12N+30083
12N+2008
12N
12N+200N
12N+300N
14N+3008
16N+2003
16N+2008
16N+1008
16N
16N+100N
16N+200N
16N+200N
18N+2008
18N
18N+200N

100ft

200f+%

Coverage (defined by extreme data points)

4700E-6100E*

4200E-5000E#

4200E-5000E
4250E-5000FE

3300E-4050E
3300E-4100E
3300E-4100E

2000E-2800F
2000E-2800E
2050E-2800E
1900E-2900E
1000E-2500E
300W-1050E*
1900E-2550E*
1900E-2700E*

1300E-2700E(?)

300W-1100QE*

1950E-2650E
300W-1050E
1950E-2600F
450W~ 200E
1100W- 300F
500W- 150E

1200W-100E
900W-700E, 300W-800E(?)

800W-700E

1900E-~3200E



TABLE 5 (Cont.})

100ft

85,

T 200ft ’

For coverage of lines 20N-24N see Table 6, Howard's Anomaly.

28N+2008
28N
28N+200N
30N

30N

32N

34N

36N

38N

3400W-2600W
3400W-2600W
3400W-2700W
3300W-2500W

00 - 800E
4O0E-1200E
24,00W-1600W
2700W-1900W
4200W-3400W

4600W-3000W, 1900W-400W

®¥ Line contains anomaly(s) worthy of further consideration.



86. 302098

TABLE 5 (Cont.)

4) )
Survey by : Scintrex
Date _ : May, 1981
Data in ¢ This report
Dipole spacing : 50m, read to n=6
IP receiver : IPR-8, 2 secs on, 2 secs off,
M3 plotted.
Metric grid: Dbaseline (00) Bradshaw's Rd.
Line Subsurface Coverage
(as defined by the extreme data points)
2N 100W - 575E
4N 100W - 600E
5N : 200W - 500E
6N ~875W - 300E
TN 4L00W - 300E
8N 600W - 100E
15N 100E - 700E
T6N - 250W - 600F
17N - 250W - A450FE P
18N 600W - 500E |



1)

2)

87, 302699

TABLE 6: HOWARD'S ANOMALY DIPOLE-DIPOLE & POLE-DIPOLE IP

Dipole-dipole survey by : McPhar
Date : 1967 :
Data in B : Report by Hallof (1967)(Mt. Lyell,
' _ file no. 4)

IP receiver -t Frequency domain

Grid in imperial units. Baseline (00) is Bradshaw's Rd.

Dipole spacing (all surveys to n=4)

100ft 200ft 300t
Line ‘ Coverage (defined by extreme data points)
20N 600E-~1500E : 5400W-900E
22N 2800W-1200W 3600W-400wW*
22N _ 3900W-600E*
24N T 3000W-1400W 6100W~"750E
24N ' 2300W- 700W
26N 6600W-750E
Dipole-dipole survey by : McPhar
Date . : 1968
Data in - : Report by Hallof (1968)(Mt. Lyell
file no. 6)
IP receiver : Frequency domain
Grid in imperial units. Baseline (00) is Bradshaw's Rd.
Dipole spacing_(all surveys to n=4)
Line 100f+t
Coverage (defined by extreme data points)

208 + 2008 2600W-1200W
20N 2500W-1200W
20N + 200N 2600W-1250W
22N + 4008 1200W-~ LO0W
22N + 2008 3450W-1250W
22N : 3700W-1200W
22N + 200N ~ 3550W-1150W
22N + LOON 900W- 250W



302100

88.

TABLE 6 (Cont.)

: 100ft .
24N + 2008 2700W-1900W
24N . : 2700W-1900W
24N + 200N : 2700W-1900W
Pole-dipole survey by :+ Scintrex
Date : Jan-Feb., 1975
Data in : Scintrex report nc. TAS-025c¢c (Mt

, Lyell file no. 31)

Dipole spacing : (?) 100ft

Grid is in imperial units.

Line: A north-south line through L23N at 1700W
Coverage: 300ft south to 700ft north of R23N.

Pole-dipole survey by ¢t Scintrex
Date : Jan-Feb, 1980
Data in T : Scintrex report no. TAS-073a (Mt.

Lyell file noJ 49).
IP receiver : IPR-8
Grid in imperial units, Baseline €00) is an gbprox. straight
line which includes Bradshaw's Rd from 20N to 22N.

Line Coverage | Dipole spacing (ft)
{defined by extreme (211 surveys read to n=6)

. data points) ’

20N R625W- T775W _ 50

20.2N 1575W- 825W 50

20.6N 1525W~ 725W 50

21.3N 2850W-1050W#* 300

22N 2850W- 750W . 300

23N 3275W-2150W . 50

23N 2100W-1375W 50

R3.4N 3550W-1450W 300

23.7N 3950W-2000W 100

24. 5N 3975W-3025W 50



302101

89.
TABLE 7: ELECTRICAL SOUNDINGS
1) Basin Lake:
Survey by ¢ Scintrex )
Date : Nov. - Dec., 1974
Data in . : : Data reported but not presented
‘ in Scintrex report TAS-025B (Mt..
Lyell file no. 27) -
Grid in imperial units.
a) 96S/2500F Data not interpretable
b) " 608/6000E Data not interpretable
¢) 183/500E Alluvial thickness 21m. Overburden:
lower resistivity and chargeability.
Subsurface: higher resistivity
and chargeability.
?) East Tyndall & Howard's Anomaly:
Survey by e ¢t Scintrex
Date 3 Oct. - Nov., 1974
Data in : Data reported but not presented
for 4 out of 5 soundings in
Scintrex report TAS-025 (Mt.
) Lyell file no. 28)
Grid i imperial units. /
a) 16N/950W Less resistive, chargeable layer at
depth (25-30m) h
b) 18N/1475W Interpreted in the report as indicat-
' ing "the major zone has an egstimated
depth of about 40ft (12m) at about
'145OW". However the data shows a
decreasing chargealtility and an in-
creasing resistivity from the surface.
c) 22N/1500W Little variation in chargeability,
not interpretable
d) 22N/2150W Little variation in chargeability,
not interpretable
e) 23N/1750W Large variation in chargeability

(lateral changes?), not interpretable;



TABLE 8: MAGNETICS

1) Basin Lake:

Survey by
Date
Data in

Station spacing
Magnetometer

ILine

00

63

128
188
248
308
368
428
488
548
6083
665 e
728
785
848
90S
95/968

¢t Nov.

L1

Seintrex report TAS-025b (Mt.

90.

Seintrex

- Dec., 1974

-

Lyell file no. 27)

e

[ 13

?

Coverage

0-8900E
0-800E,
0-9000E

0-9000E

0-8800F
0-8700E
0-8900E
0-8700E
0-8500E
0-8100E
0-7800F
0-7800E
0-6400F,
0-6600E
0-5600E
0-6100E
0-5900E

100ft

1200E-9300E



TABLE 8 (Cont.)

2)

Line

308
368

3)

2N
AN
5N
6N
TN

8N

9N
10N
12N+
12N
12N+
T4N+

Basin Lake:
Survey by :
Date ‘
Data in

»"e

Station spacing

Magnetometer :

302103
91.

Seintrex
Feb., 1981

This report,

251t
Geometrics ppm G816

Coverage
4500E-9000E

4300E-9000F

East Tyndall (including Howard's Anomaly);

Survey by :
Date
Data in

Magnetometer :

Vertical field

(fluxgate) station

spacing 100ft

00 -6600E '
00 -6000E
00 -5000E
200S 1800E-3000E
00 -4100E

200N 1800E-3000E
2005 600E-2100E

2
? 1968-69

Annual report of Mt., Tyndall
area, Stevens-Hoare (1975)
see below

Coverage P

Total field (proton.

precgss%on) station

spacing "(?) 100ft

500W-1900E

1100W-1700WE
1600W-1400E
3000w~ 4LOOE
3200W- LOOE
3500wW- 0O
3500W- 00



TABLE 8 (Cont.)

Line

14N
14N+200N
15N
16N
17N
18N+2008
18N
18N+200N
19N
20N+2008
20N
20N+200N
21N

22N+4008

22N+200S
22N
22N+200N
22N+ 400N
238
24N

25N

26N

28N

30N

32N

34N

36N

38N

40N

00 -3900E
600E-2100E

00 "-3300E

1200W- 600F
7000W-3000E

- 1500W-1000E

3700W- 700E
5500W-1200E
3100W-~ 700E

2600W-1300W

2700W-1300W
7600W-1200E

3400W-1300W
2700W-1300W

7200W-1300E
7800W-1000E

6000W-3600E
5800w- QO

00 -3600E

4900W-1600E

&

Coverage

0. 302104

-

500W-1900E
700W- 300E
1100W-1300E
1100W-1200E

2500W- 00

(?)3000W- 0O

3200W- 00

2200W- 8BOOE

3800W- 00
3300W- 100E
2300W- 700E
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TABLE 8 (Cont.)

4)

Line

15N
16N
178
18N
T9N
20N
21N
22N
23N
24N
25N
26N

East Tyndall/Howard's Anomaly : -

Survey by : Seintrex
Date 1974 .
Data in : Scintrex report TAS-025 (Mt. Lyell

file no. 28)
50ft
Proton precession

Station spacing

Magnetometer

Coverage (in ft)
2450W to 00
2150W to 0o
24L00W  to 00
2350 to 00
2500W to 00
25000 to 00
3000W tp 00
3000W to 00
3500W +to QO
34500 to 00
- 3000W to 00 -
3125W to 100W



TABLE 8 (Cont.)

5)

Howard's Anomaly:

Survey by
Date
Data in

Station spacing

Magnetometer

Line
19N
T9.4N
19.78
20N
20.2N
20.6N
21N
21.3N
21.6N
21.9N
22N
22.2N
22.5N
23N
234N
23.7N
23.7N
23.7N
23,7N
23.7N
24N
24.5N
25N
26N

(A)
(B)
(C)
(D)

-

- 302106

Seintrex
Feb., 1981
Contour plan this report, data

1) L)

on plan in vault
50ft, reducing to 25ft at high
gradients

.

Geometrics ppm G816

Coverage(in ft)
2500W~- OOW-

2500W- 500W
3000W- 600W
4L400W- 00
2750W- 600W
2400W- 700W
3000W-1300E
3100W-1000W
2700W-1100W
3100W-1150W
5200W-1700E -
4500W~-1300W
4L000W-1400W
4,000W-1300E
4L000W-1300W
4L300W-1450W
3400W-3000W
3400W-3000W
3400W-3000W
3400W-3000W
3500W-1100E
4200W-1500W
4L600W-1100E
8200W- 900E
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TABLE 9: ELECTROMAGNETICS

1) Basin Lake Turam Survey

Survey.by Seigel & Associates

Date October, 1970

Data in ¢ Seigel report TAS-001 (no Mt.

Receiver spacing

Lyell file no.)
: (?) 100ft

Grid is in imperial units.

Line ‘ Coverage'1
400Hgz 800Hz

20100N 4250W-2750W
20500 3050W-2550W 4250W-2700W
20700N 3050W-2550W 3250W-2750W
20900N 3050W-2550W 4250W-1550W
21100N 3050W-2550W 3250W-2700W
21300N 3150W-2550UW 4250W-1550W
21500N 3150W-2550W - 3250W-2700W
21700N 3150W-2550W 4250W-1550W
22100N 3150W-2550W 4250W-1550W
22500N 3850W-2550W 3850W-1450W
22900N 4050W-3950W 4050W=3850W
22900N 3650W-2550W 3650W-1400W
23300N 4050W-3750W 4050W—3750W
23300N 3400W-2550W 3400W-1500W
23700N 4050W-3550W 4L050W-3650W
23700N 3250W-2550W 3550W-1550W
24100N 4050W-3650W 4L050W-3650W
24100N 3550W-2550W 3550W-1550W

1

Coverage taken from profiles: this is somewhat at

variance with the plan presentation of the data.



2)

Line

648

- 608

568
528
483
445
408
368
325
285
R4S
208
168
125
85
45
00

TABLE 9 (Cont.)

1

Fast Tyndall Turam Survey

Survey by -
Date

Data in

apart).

(The survey used a grounded cable:

1850U-
1700W-
1800W-
1800W-
1700W-
1700W-
1700W-
1700W-
1550W-
1700W-
1600W-
1700W-
1700W-
1700W-
1700U-
17500-
1750U-

: RioTinto

1957-59

.

e

Tasmania.

(1959)

FEASTERN BASELINE

350W
250W
2500
250U
250W
250W
200W
250W
250W
250W
250w
250W
250W
250W
250W
250W
250W

Coverage

250E- 950E
250E-~-1250E
250E-1450E
450E-1550E
450E-1550E
750E-1650E
250E~ 350E
250E- 450E
250E- 450E
250E- 450E
250E, 350E
250E- 650E
300E- 800E
250E- 650E

'250E- 850E

250E- 850E
250E- 850E

96.

302108

Geophysical surveys, Howard,

Report by Boniwell

850E~1650E
950E-1650F
950E-1750E
95QE-1650E
1050E-1550E
1050E-1650E
1250E-1950E
1050E-1750E
1350E-1950E
1250E-1950E
1350E-1950E

‘Grid is in imperial units (Baselines are about 1750ft

L40Hz was plotted)
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97.

WESTERN BASELINE

TABLE 9 (Cont.)

Line . ' Coverage

8s 1400W-200W

48 1750W-200W

00 1850W-250W

LN 1850W-250W 200E-1750E

8N 1850W-250W 250E-1750E
12N 1650W-250W 250E-1750E
16N 2050W-250W 300E-1750E
20N 1950W-250W 250E~1950E
24N 1950W-250W 250E~1950E
28N 1950W-250W 250E-1950E
32N 1950W-250W 250E-1950E
36N 1950W-250W 250E-1950E
4LON 1050W-250W 250E-1950E
L4N 1150W-250W  250E-1950E
48N 700W-250W 250E~1950E
52N 650W-250W 250E-1950E
56N 550W-=250W 250E-1950E
60N 550W-250W 2508-1950F
64N 450W-250W 250E-1950E
68N 450W-250W 250E-1200E
72N

250E~2050E



Coil spacing
Instrument

222Hz

22N _
23N 250E-1100E

. 24N

25N
26N

.y

302110

98.
TABLE 9 (Cont.)
3) - East Tyndall ('Eastern! Turam anomaly)
Survey by ) : Geoterrex
Date : January, 1981 .
Data in Mitre Geophysiecs report 81/05

(Mt. Lyell file no 56)
150m ’

Max-Min; coll axes vertiecal

Coverage
L44Hz 888Hz 17774z 3555Hz
250E-1700E 250E-1700E
250E-1100E 250E-1100E
" 250E-950E  R50E-950E 250E-950E 250E-950E
250E-1100E 250E-1100E
250E-900E ' 250E-900E



1954

*»»

Tasmania!,

(1959).

Grid is in imperial units.

TABLE 10:  GRAVITY
Survey by
Date
Data in
Line
'Southern!
Anomaly
528 -
485 1600W-800W
448 1550W-700W
408
365
325 1550W-650W
288 1600W-800W
"Northern!
Anomaly
LS /,/”
0 -
LN
8N
12N
1 6N
20N 1200W-100E
24N 1200W-100E
28N 1200W-100E
32N 1200W-100E
36N 1200W-100E
4LON 1100W-100E

Coverage

99.

RioTinto

'Eastern!
Anomaly
700E-1600E
700E-1600E
700E-1600E
700E~1600E
700E-1600E

700E-1500E

Tyndal¥
Anomaly

150W-650E
300W-700E

hY

325W-~750E
300W-800E

302111

'Geophysical surveys, Howard,
Report by Boniwell



alteration (pyrite, sericite) intersected in BL1; this
zone is considered to correspond with a low order line-
ar chargeability/resistivity anomaly iocated at L48S,
7000E, "

‘Results: "black shale from 197-222.7m: this unit assayed

7ppm Cu, 63ppm Pb, 108ppm Zn and probably explains the
IP geophysical anomaly."

100.
TABLE 11: DIAMOND DRILL HOLE SUMMARIES
(From the drill hole logs)
1) BL1
Co-0rds t line 725, 5900E Date: Feb.-March, 1978
Length t 484m .
Bearing : 095° mag ‘Dip: -70°
Purpose: "To test the down dip extension of the galena min-
eralisation intersected in the Pickands Mather DDH,
BL802 (stopped in weak mineralisation) and to test the
moderate Pb soil geochem. anomaly immediately up-slope
from the BL802 collar.m
Results: " - Cu Pb Zn (percent)
g 296-300m .01 135 46
303.5-308m  .018 .12 44"
Comments: A down-hglé IP survey was run from 125-390m, high
chargeabilities (80-100+ms) were obtained at 203-212m
(.6%, total 8), 294.7m to 303.5m (3.5% total S) and
360-390m (total S not determined). Magnetic suscept-
ibilities have not been logged.
2) BL2
Co-Ords : Line 485, 6600E Date: March, 1978
Length : 296M
Bearing : 085° mag . Dip : -60°
Purpose: "To test the northern extension of the zone of strong
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101.

TABLE 11 (Cont.)

"160-167.50: 157ppn Cu, 1500ppm Pb, 588ppm Zn in alter-
ed m-cg crystal lithiec tuffs. Less alteration than in
BL1.M

Comments: A down-hole IP survey was run from 175m to 285m;
no chargeability readings were obtained over the black
shales (resistivities down to 5 ohm-m); high charge-
abilities (65-80ms) were obtained 230-240m, 275-
Magnetic susceptibilities have not been logged.

3) BL3

’ Co-0rds : 30m north of line 308, 7636E
Length t 451Tm . Date: Mar-April, 1981
Bearing : 087° mag Dip: -55°

Purpose: "to test a broad magnetic anomaly centred at L30S,
8200E which was possibly on strike with haematite-
~ecarbonate rocks encountered in BL1 some 500m to the
south."

-

Results: "no gignificant mineralisation, magnetic anomaly
due to disseminated magnetite within massive andesitic
tuffs.” . 3

Comments: Magnetic susceptibility measurements recorded a
background level of about .001cgs units to 400m, then
effectively zero:peak values were up to .003cgs units,
Down-hole IP logging.{(array spacing?) recorded only one
value of more than 30mv/v. Local highs were at 33%m
and 390m.

4)  BLL |
' Co-0rds : 5m south of line 308, 6700E. Date : May, 1981
Length ¢ 289m _
Bearing : 244° mag. Dip: -50o
Purpose: "to test a gradient array IP twin peak chargeability
high with corresponding resistivity lows, coincident dipole-

dipole IP chargeability anomalies and corresponding resistivity
lows and low order Pb-Zn soil geochemical anomalies".
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TABLE 11 (Cont.)

Results: (from period report): The hole intersected a broad
zone (8m) of massive to disseminated pyrite ﬁithin
andesitic tuffs and another zone (34m)} of interbedded
pyritic black shales and andesitic tuffs.

Comments: Magnetic susceptibilities were nearly all (effect--
ively) zero except for 10m bands at 40m (.0025cgs) and at
80m (.0005 cgs). Down-hole IP logging recorded a series
of narrow highs and lows with long intervals of no read-

ings. The most anomalous (fecorded) area was between 30
and 60m (100+mv/v).

5)  TYN1

Co-0Ords : Line 12N, 2650 Date: June-Sept, 1968
Length :  T734ft (223.8m)
Bearing : ~270° Dip: -40°

Purpose: "to test the strong IP anomaly on line 12N between
2300 and 2500E."

Results: '"minor pyrite between 40 and 80m"

Comments: no down-hole IP on logging of magnetic susceptib-

ility. - The hole appears to have been well-targeted
from the 1967/68 data, see Figure 17.

3
6)  IIN2
Co-0Ords : Line 4N, 1160W Date: Jan., 1975
Length : 855ft (260.7m)
Bearing : 090° : Dip: - 65°
Purpose: "to test an IP anomaly in the lower clastics and

pyroclastics of the Howard Andesite."

Resﬁlts: "mineralisation associated with black shales, carb-
onates and ignimbrites."

Comments: No down-hole IP or logging of magnetic susnceptib-
ility. A 1981 dipole-dipole survey suggests that the
strongest anomaly is beneath the drill hole collar.
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TABLE 11 (Cont.)
7) TYN3 )
Co-0rds  : Line 16N, 1700W Date: Feb., 1975
Length  : 1200f¢ (365.9m)
Bearing : 090° mag. ‘ Dip: -60° .
Purpose: "to test a major IP anomaly associated with a bhlack

shale sequence in the Howard Andesite."

Results: "The black shales were encountered on target and
were slightly pyritic (848-1083!', interbedded black
shales). No mineralisation was present."

Comments: No down-hole IP or logging of magnetic suscep-
tibility. A 1981 dipole-dipole survey suggests that
there are two distinct sources causing the anomaly and
that TYN3 has only intersected the western source.

8)  ma |
Co-0Ords : Line 2042008, 1650W Date: Feb., 1971
Length : 450.5f% (137.3m)
Bearing : 250° mag. Dip: - 55°

Purpose: "to té;t in depth, a zone of coincident IP, magnetic
and geochemical anomalies and a surface gossan."

Results: The hole was stopped due to excess%ve flattening.
HAZ was collared at the same site,

9) HAZ2
Co-0Ords : Line 20+2008, 1650W Date: Feb-March, 1971
Length : 850ft (25%.2m)
Bearing : 250° mag. _ Dip: -58.5°

Purpose: "to test in depth a zone of coincident IP, magnetic

and geochemical anomalies and a surface gossan."
Results: 10-23m 4-20% Py
53-63m 1-6% Py
100-123m 1-12% Py
Comments: This hole was collared at HA1 which was aborted
due to excessive flattening. There was no down-hole IP

or logging of magnetic susceptibility.
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104.
TABLE 11 (Cont.,)
10) HA3
Co-0rds : Line 23N, 1400W Date: Feb., 1975
Length : 800ft (243.9m) )
Bearing : 270° mag. Dip: -60°
Purpose: "to test a weak (gradiént) IP anomaly and a non-

coincident soil geochem. anomaly; also a surface outcroﬁ
of MnO2 carrying barite.

Results: "a black shale was intersected about 200ft east of
the IP anomaly. No other explanation of the IP anom-
aly was encountered in the hole. '

Comments: A 1980 pole-dipole survey suggests that the source
of the gradient IP anomaly was very shallow: the drill
hole would have passed beneath it. Magnetic susceptib-
ilities (recorded in the log book) show some magnetic
gsequences. Although primarily drilled for base metals,
HA3 intersected 49m (60-109m) averaging 8 g/t of silver.
There was no down-hole IP log.

11) HAZ Date: Feb., 1981
Co-0Ords : 60ft south of line 20.2N, 1250W
Length ¢ 403.1m
Bearing .-~ @ 081° mag Dip: -53°

Purpose: "to test coincident soil geochem, IP, and magnetic

anomalies on line 20.2N, 1000-1100'W n%ar a pit contain-
ing haematite-barite" (drilled for silver).

Results: 14m (55-69m) averaged 4 g/t Ag and

34m (175=209m) averaging 35 g/t Ag.

Comments: it is noted in the log that "a moderately large
proportion of the silver bearing sulphides are closely
associated with haematite and partially oxidised mag-
netite", however Figure 19 suggests that magnetite
susceptibility is a poor indicator of silver content.
The hole was logged with down-hole IP and several zones
of high chargeability (100+mv/v) were recorded.
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TABLE 11 (Cont.)
12) HA5 . Date: June-July, 1981

Co-0rds : 10m south of line 19N, 500'W
Length  : 297.5m
Bearing : 270° mag. Dip: - 50°

Purpose: "to test the southern extension of Ag bearing haem-
atite-carbonate rich rocks located in DDH's HA3 & HA4
- to. the north and silver bearing outerops on line 19N in
Tyndall Creek. A minor gradient chargeability anomaly
located at line 19N, 1250'W was also tested".

Results: "The drill hole was probably collared just west of

~ the Tyndall Group contact within the older andesitic
voleanics. A significant assay of 8.6m of 11 g/t Ag
occurs at 66-74.6m. Syngenetic pyrite located at 248-
275m with no associated base metal mineralisation, ex-
plains the minor chargeability anomaly."

Comments: The magnetic susceptibility of the core was measured,
the 8,6m of silver corresponding with values .0001 to
.0015cgs: these were relatively low for the log. No
down-hole IP was run. '

o
rd

13) A6
b
Co-0Ords : Line 21N, 950'W Date: July, 1981
Length : 250m
Bearing : 273° mag. Dip: - 60°

Purpose: " To test Ag bearing rocks in HA4 (to the south)
HA3 (to the north) and outerops in Tyndall Creek on
line 21N which assayed 10m at 73 g/t.

Results: 6.3 g/t of Ag were recorded over 4.1m {94.4m to

98.5m), It was noted that the silver "was not directly

related to haematite, but was associated with it."
Comments: The magnetic sﬁsceptibilities are flat down to

112m, after which they vary between 0 and .005cgs:

thus the silver values are not associated with any mag-

netic response. There was no down-hole IP run.



14) HFZ7
Co-0rds
Length
Bearing

Purpose: "to

302115

TABLE 11 (Cont.)

106.
: Line 40N, 300W Date: January, 1975
: 855ft (260.7m)
: 270° mag. Dip: - 45° ’

test a combined geophysical and geochemical

anomaly at the top of the Queenstown pyroclastics.™

Resulis: "minor mineralisation encountered in acid pyro-
clastic rocks." Black shales were recorded in the log
between 434 and 480!

Comments: Magnetic susceptibilities were not logged and no

down-hole IP was run.

15)  HFZ8
Co-0Ords
Length
Bearing

Purpose: "to
gimilar

: Line 38N, 1500'W Date: January, 1975
i 710ft (216.5m)
: 090° pag. Dip: -55°
test extension of mineralisation in HFZ7, and a

IP anomaly.

-Results: "Minor mineralisation was encountered at the strat-

igraphic top of the Queenstown pyroctasties, probably

related to z minor fault." The log recorded about 2%

pyrite between 460ft and 645ft".

hY

Comments: Magnetic susceptibilities were not logged and no

down-hole IP was run,
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1.”  Grid location Plan, -
2./  eology. .
3.v - IP Coverage.
4.7 Magnetic, BM and Gravimetrics Coverage.
5a,”5b/ Sc/ IP Anomalies. -
af 6b/ Resistivity Anamalies. -
‘7./ Magnetic Anomalies. |
-8./ ™ Anomalies. -
9. ./ Tyndall Mine, 1981 Gradient Array IP Results.
. 10. /7 Howard's Ancmaly, 1981 Gradient Array IP (in-fill survey) Results, |,
(. u,”/ | Basin Lake Line 365, 1981 Dipole-Dipole IP and Magnetic Results, .
12./ Basin Lake Line 30S, 1981 Dipole-Dipole IP and Magnetic Results.

- 13. - Zone A (2N-8N, East Tyndall), 1281 Dipole-Dipole Chargeability
: Results, .

14.( Zone A (2N-8N, East Tyndall), 1981 Dipole-Dipole Resistivity Results.

, 15. Zone C2 (15N~18N, East Tyndall), 1981 Dipole-Dipoie IP/Re51st1v1ty
Results,

16. / Howard's Anomaly, 1981 Magnetic Survey Contours. -
17. :/ IP Pseudosections on Line 12N, East Tyndall (T¥N1), .
18,/ IP Pseudosections on Line 16N, East Tyndall (T¥YN3). .

18, / Comparison between Magnetic Susceptibllltles and Silver Values

20.  Anamaly Compilation: Basin Lake orid. .
21, Ancmaly Carpilation: Zone A, East Tyndall Grid.
(’ 22,  2namwaly Compilation: Zones B, Cl and C2, Bast Tyndall Grid. .
) 23/ Ancmaly Campilation: Howard's Ancmaly., o
- 24./ Anamaly Compilation: Zones C4, D and E, East Tyndall Grid,
-+ 25, / Recamendations for Further Work. -
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Hallof's (I968) zones C4 and E
are probably incorrect: a more
likely correlation of anomalies
is shown by the gradient array
chargeable zone, lines 34N to 40N.

Anomadlies on lines OO to I8S on Basin Lake
grid should overlap those on the East Tyndall
grid: discrepancies are due to gridding inaccuracies etc.
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McPhar 1967-68 dipole-dipole IP
Hallof (1968) Interpretation

/
7/
s
/
/
I
/
’
\
\
\
]
J
//
I
[
|
I
|
|
|
\
\
=l
2
\
\
\
|
/!
/
/
/
/
/
/
/
/
/
/
/
{
[
|
|
|
\
\
\
|
|
[
|
-lﬂl
o
21
ol
2= |
|
|
|
/
/
/
// e =
/ I 2
/ AL /
/ K el
\
lj .. l |
. /
/ TYNI = v
|
\
/
/ el
< -
!
-4“" . =) / = _ a3
“-
’ %
=
e
Nl
Oy
&
s
//
//
//
&7
S/
&
/

- 380000ME .

32w

3on

28N

East Tyndall and
Howards Anomaly

—— chargeability contour
outlined is 30mv/v.

24,\,

23N
EEN
2iN
20N
£
Isn
19N
2n
Lake Tyndall
<]
on
8N
6N
%02
36 ———
3N
a2°
Basin Lake
28% s
—— chargeability contour
outlined 30ms
(no. 5, 20ms)
— — PFE=5% contour
for n=4, 300ft dipole
(Pickands Mather)
SDECY D A e i E
o O O A e
e 5cm

Y

MITRE GEOPHYSICS PTY. LTD.

EAST TYNDALL & BASIN LAKE
GRIDS

IP ANOMALIES
= 00b

St S Taovol 2
| DRAWN: JB. | SCALE: 1:20,000 o
| TRACED: T.G.DS. | DATE: April 1982 FIG. 5;°

ALesh




‘-.-‘-_-——
=

Lake Tyndall

28N

=
o (f
m

349N

8%

EC
: o5
. o5
622
12°
3 BLI

82°

a2°

55

11 25
BoS

au|7 Jamod T e : 1

3W00008E

Basin Lake

(.

HFZ?

| BT Jomog

N
ll-.rr
el
m
s
®
(O]
s
Sy
A
=
:
(1
5
/ .
,If.n/.f o P A s
—_ // \!\l\\\\,.rl.fr.. no.m
lllllll \\lmleON_ .//l..... sy
.Il.rrrr.l q‘.)
........r..f e e e i e 2 .U » o
S $DIDMOH i s 2 o
= P 1
N o @ L
u g
o
- 5
>
Zz o
== N
r (3| & a
- . o o o
& O < Dl s m;Bm
o] = @
5 w e
w
& 2l = 2 8 o
m 5 & EeE =| = © & 2 |3
] e L= @ E L E o A Q (= 5 d\wm <
Yl (@) e S F i E & s o 1um
& o © O m o o = o D - — .
m =9 m <« e 3 m N @) (&) G _._LT|
24 S e BB z | —
> © O =) 5 >
~E852 58§ = ) B TR
m m..llu R s i T o L. _vu
,,_ B SeeiE s 3 Q Ao
s o SBoal R Y ¢ =
a = c @ (=3 = ] D
a2 8o 8 1 O o
z = 5 wm E O..@
: S S o s
S =) = M & |M0
f B 3 o Y w
| = 313

3W0008.8




5362000mN
/
/
s
/4
il
/
/
‘
\
\
\ o
p £
7
/
! NN N
/ o oo W)
! NI g “Hk
!
|
| /\
\
\ S
'g'. N '\\ g :‘ ;“\ o S,
S| LD
o
\
\
\
|
/
/
/
7
/
/
/
/
[
|
|
|
\
A
\
|
|
|
[
o)
2
=
3
25|
[
|
|
/
{
/
/
5358000mN 7
5354000mN
Survey by : McPhar
Date : 1967
Dipole spacing : 300 ft.
(Mt. Lyell file no. 4B)
_Contour algorithm after Fraser, 198I.
(Geoph. Prosp. vol. 29 no.4)
Contours: |, 2,3,4,5,7 10, 15,20,30
]
30312%
i 5cm 1
€ =1
THE MOUNT LYELL MINING & RAILWAY COMPANY LTD.
Dipole-dipole |.P
metal factons a2 lIC00OF ,,__.Z—’/'_“ i
Metal factor contours REVISIONS resistivity 2
resistivity in ohm-m. //’ X’
Lg FIG. 5¢ 008 s ;
2 e e T o ) . g
W Sl ) o
seace |: 20000 orawn B J.B. / 5 Basin Lake
oate  May, 1982 orarrsMan  T.G.DS. A2-192 Ref: ML/MGSI/I3 II i
\ a

28
28

6
P2
icx

L7

o

40N

Power Line

38N /

a7
74
23

726
73
5

—

3qn

32N

25

22N

21N

20N

8N

18N

30N

A
261y

28y

D

Lake Tyndall

&




40
A N

5362000mN e \

\
—_
Power Line

.

/ \ 38N /

I000 ohm-m contour \
from the Scintrex, 1974 )
(TAS-025) gradient array o
IP survey of Mt. Tyndall. -

|
|
|
1

30N

1000 ohm-m contours /

are from the Scintrex, |98l /
gradient array IP survey
of the Tyndall Mine.

28y

S

2 Howards o

1000 ohm-m contours
are from the Scintrex, IS79
gradient grray IP survey
of Howards Anomaly.
— — — — low resistivity marker horizon, ;I
(Scintrex, report TAS-OT3A, [979) /
L 5358000mN 7 —San
400 ohm-m contours
are n=| values from
the McPhar 1967-68
dipole-dipole IP survey
(from plans by Craven, 1973)
; v
// =
. m’ : e
// //
fi " ISN
- I l
/// | \ 14N
74 ,}
// & /
Q (A
/ [
/
: TYNI o /’
| ]
\ I
/ 1 e
/ |
2 ‘ :
7 By
o i o0 -
: 2 o . Lake Tyndall ]
/ e w oy
5354000mN —_—
J S0 2)
I500 ohm-m contours 1 < / =
are from the Scintrex 1974 Basin Lake ——r A a®
gradient array IP survey. Gb//
& !
/// 7
= .
7 :
S/
§>/
Q7 :
/
4
303128
/ 8L8O Py
, e SEE——
/ 90°%
/
v / =
7 %%
/ / MITRE GEOPHYSICS PTY. LTD.
/
o A EAST TYNDALL & BASIN LAKE
e = o GRIDS
e
//’/ X 0 0 9
§ / ( § RESISTIVITY ANOMALIES
/ S
12y o, 2 ~—
i fl 3 Basin Lake 8 Ty 225 7 \/O{ e
I’ 5. DRAWN: J.B. SCALE: 1:20,000 FIG. 6
\ & Ref. ML/MG8I/13 : TRACED: T.6.D.S. | DATE: April 1982 el




=
3
1/ S
_\ =
O
_ S
i |
|
\
\
\
\ 3
_ o
3 /
m p =
N\ / %
| o205 = = X
! (@) 0 & o
/ Vi 7/ ]
0ov? ©

| (0]
. j . [} B
: ; : o o ]
) s ’ ' :
friE FERWE . :
aul Jamod e e - : >
o 24 . () ] = : . )
: u w a : \
: : i - = & 0 S
f . 3 b P .
T 7 2 e ")

T
/s TR
-
@ o
N
/
<rrg : . 5 \
\k.ah.v\ - : » g y o) A% N
\hr\\ ] L i i - ; 4 ' (s
9423 |

.. ,
. % . : ._
Es07 3 : " ?—] : : p / .

L6572 % o : .

6

: ] JW00008E
(7727
Vaop

f QO
,_ .m_n
7185 7 U0q : /_ §
o 2592 ostz, o C—sa5z N | 3
“ Posz e Fegz \ ._ ;
Sk 5 RSN
e .b” o7z, & (/474
A“\Q\ 000! ZEr 20 Ergy // Bu Jemog
SEey £9%7. nuo, 259/ . S—
N /
s 0.0 L7778 !
Oo (@] o
= Sy A
FeEp OO.QW
OOV
725y, .ﬂO
Op r
A
. / "
\ NS
> o
bWQ/ &
N
b/ AN =
(0) / :
00 ; :
/ .
/ b
~ (1]
% o
Mo~
«\@bkw./
g
...I.I/\.\Mi./// i
L e
=l ST .\\nﬁOOm f//.l. 4
; W
e : 3
Iu.r.....r |||||||||||| X} m _l—
R SPIDMOH S w :
// £ « <
]
£ o
o &
o (=)
= 2 —
N 7 {
o << AH =)
o o
2 ) s| W Al o
e - Nr (@) R . n (]
o m O A P - o [0
o & @ > - 3 —[=l=
5 =) < = m.
Bl 2|l 4 o E |z
oEs el Sl b o Tl |1
5 : T g ; < o © JE(E
.m & s o ¢ = (0 A Q. (&) 6 N m g
SR
= m — a“ o ~ (e (&) o D s . N
3 oi G 2 G o @ TP
o o R e ¢ Z = | S ) —
regee = . & Z 1 = st
S BT e B S s [ aE _
@ O & 5 L~ e 0 s
E o3 Prich yo - a =
@ e 5 3£ 3 w — = v
I e |<1 > D @
SN =S I m AH m&
o
=) o
£ £ e} L Q5
z M m = 3 ] 4
E £ 4
8 & i L e ()
: i = HE
m [=

JWO006.LE




il vl

375000mE

5362000mN

Howards Anomaly

saseos 53’000'6 contour
from Figure I6.

5358000mN

Profile Legend

vertical field (flux gate)
----- total field (proton precession)
Scale lem= 131 %

(reduced from the original maps at
1:6000 & I"2100¥ by N.S-H.,1975)

5354000mN

Basin Lake

------ 63,000% contour from
Scintrex report TAS-025B.

LIS
e
L)
*n-m\-
(i,
(i)

5cm

e kLTl S

~

N
B
~

/_/
o
e
L
—
o
s
Vi
L=
7
oS
e
/
!
/
J
Ve
1
\
\
]
/
7
.
I
l
[
I
|
1
l
\
\
o|
2|
\
\
\
|
/
/
/
/
=,
o
006’
&7
2
e
//
-~
//
&/
s/
S/
Q/
/

THE MOUNT LYELL MINING & RAILWAY COMPANY LTD.

EAST TYNDALL AREA

MAGNETIC ANOMALIES

FIG. 7 011
[L2S T wol 2
scate | : 20000 DRAWN BY LW
oxe May, 1982 orarTswAn  T.G.D.S. A2 192

Ref: ML/MG82/13

\
\ |
_____ 2 Mo it i \\ :‘E[
-hhd""‘\ e 2
e v 5
HFz&
\ |
\ |
\ 38N .
/i !
St .,__“___,’\ \ I
\"'--..__ \
=

30N

28N

2y

N

Lake Tyndall

&

SN
20%

=R aes
3 26° ]

w
r E
o
(o]
o
o
1 @
"N

Basin Lake

Power Line '

~ = i e s T A > -



5362000mN

RIOTINTO 1957-59
TURAM SURVEY -4° phase

contour shown. Positions
approximate.

5358000mN

5354000mN

|
S

Howard

~
Va
'
e
/
7/
7
e
/
!
/
!
i
\
\
)
/
L2
!
I
[
I
I
|
}
\
\
=l
8\
\
\
\
|
/
/
TR/
/
/
/
/
&
7
//
//
//
&7
s/
&/
&/
/

SEIGEL & ASSOCS., 1970
Turam anomaly location
(closed loop, | phase | ) 4°)

e,

e,

40N

38N

Power Line

A

_/

349N

32N

22N

2In

20N

I'GN

6N

3on

28N

QAOOS

4800°%
5?—009
5600°
60005
5a00®

Lake Tyndall

: A

MITRE GEOPHYSICS PTY. LTD.

EAST TYNDALL & BASIN LAKE

GRIDS

012

; , EM ANOMALIES

g / g

o / g TS '

Tq / = Basin Lake z Sl 1& - VD\ 1
[ 'g DRAWN: J.B. SCALE: [:20,000 FIG 8
!‘ & Ref: ML/MG8I/13 TRACED: T.G.DS. | DATE: April 1982 )




=
6o}
o
00
S
i)
oY
=5
ge
9 OF
o)
=120
> \m T e
G ¢
s .m 3
0> &
o (&)
M,000

1000
640

000l
oogz

(0} 4]

M,000t

M,00¢

M,000

M,00g)

M.0002

M,00gz

M,000¢

Mooge

Mooos

M,005H

=
(00]
ol
00
.s._DDm
(@]
)
= (o)
= 0
e e)
o> o
QS -
OVE ¢
m ~ 3 M,008
A .W.. M,000; D
(&) & o
3
O
o
(=]
M,000; m
M00g) m
=
= =
S e
o © ©
: o~ Y ¥
*Og M ioo .:.00
S = nnv.o 1004, | =1
A @4 0& _S.OOON
% 4V}
Moog N ?W "oog,
4" A
4V}
b
5]
3
Mo0gz o
o
0z =
o
o
3
¢ .3 3
o £ 23
MO0 g g== 1
/ a
\ e
20 T e
J
5 >0 2 5
0z 2 alon-
20 > =l W. (6]
g S
= [
o ®» o
a
‘ MO0ce (@]
0
0
| ) L], %ta0m oo
( O o 10020
o2 » M,00¢¢ w @ “.w \m Mw w
5 M,008¢
Mo
o.w. Oge T M0oos
|t 5cm |
= L
o IMITRE GEOPHYSICS PTY. LTD.
. e EAST TYNDALL GRID

TYNDALL MINE
GRADIENT ARRA

TRURESULTS

013

Ref: ML/MGBI/I3

DRAWN: J.B.

SCALE: 1:5000

TRACED: T.G.D.S.

DATE: April, 1982

FIG.9




Resistivity (ohm.m.)

303133

5cm

REE: ML/MGBI/13

THE MOUNT LYELL MINING & RAILWAY COMPANY 1L.TD. ]

HOWARD'S ANOMALY

GRADIENT ARRAY E.LP SURVEY 198l

CHARGEABILITY & RESISTIVITY CONTOURS -
ADDITION TO 1980 SURVEY - SCINTREX Job No TAS 0734 |

L 23-4N~-L 22N Extensions

i

Ad-144 3
Poueaws v SCINTREX Pty Lid. :
' | Fig.lo j




e
i
./‘/ .
/'/./ \.
62900 [ / \
7 ! -1 62900
/ o
POWER / \’
L LINES / \ e
62 800 . , e
. \ 4 62800 o
~ L g o g
e A\ o
e \ o @
62 700 |- //'/ \ : a %
N I
. / \ 62 700 a =
' \ : . 3 &
. £ (=]
62600 - - /\/ // \ | o - Gl
: y N : B
/ : ~ / - N - 62 600
I\ / " / N / \ -
/. / \ { 2 D \ TR e ././ . / /‘/ \‘\‘\..._ =
62500 1 I ,.-/'l e e 1 '\\ ,‘/ 1 .-—-—;\ ( \L //| 1 I /'—"—‘.\'/-I . g /\"—‘/ | | L I /'/1
i = ot w w 5 w w e et w w —~ w = w ‘
SN s = I . o - S : § 2 - 2 . s : Y » » s TR
g = 2 g 8 : g 2 g "~ 3 g g 2 g g g 3 3 S S g g S g FIG
LINE 30S \/ . : g 2 2 (FIG.12)
08 12.3 120 6“3-0 9:5 anz 10:0
‘\ 27 24 127 22 95 126
: CHARGEABILITY
I3.'3 i%'ﬁ |2.-g ]§.| I?E (mV/V)
I(.)-b 1 I.'O |O.'8 10;0
JEE I 1 1 1 1 | | | i { I 1 I 1 I | 1 |
S -
e 8 & S2e8 e g g
2
73.63 7995
8400
6?64
L RESISTIVITY
Q.
25050 (ohm-m)
./
e
: \ .
2800 / \ / .
62 8 3 — / N -1 62 800
7 A\
} 7 / / \\
62700 [ / 7 e -+ 62700 ’5
\ - . - 2 =
N ; / : : on - =5
S /\ /\ : \ J \ / \_\ 5 2
62600 |- N '\ : / N : / Py - 62 600 Sm
\'\ / \-\ S ! \ / 7 B a 6
. ; Ll s ; / K e 3
v/ \ m \ . \ . -~ - 5
62500 [ e ; Sd = B L - . .
\.\___ . ./ e e e e . ¢ ~._e— — /‘/./_’ — i < . 62 500
L i N
s
N \-\ _ : . N
; : : : ; ; : : :,, ] - . : e P : > : : : +—J 62400
LINE 36S
2.9
3
CHARGEABILITY
o 9 . (mv/v)
&
a nda a
@ @ 4.5 43
: g o)
5
S0t aa
| | | 1 1 1 1 i |
Scintrex |IPR-8 receiver e 5cm
; € —|
Plotting point
L MITRE GEOPHYSICS PTY. LTD.
Survey date : FEB-MARCH, |98 BASIN LAKE GRID
Survey. by Scintrex Pty Lid.
RESISTIVITY DIPOLE-DIPOLE IP & MAGNETIC
(ohm-m) RESULTS
LINES 36S & 30S
014
B2os T vol o
SCALE: |:2000 DRAWN BY:  PK/LW.
REF: ML/MGSI/13 DATE. MAY 1982 DRAFTSMAN: TG.D.S. FIGURES Il & 12




g o . - 1

AT A .
Joet bt

5

N

|

100w

3cow
y

8N

+
)
H

= 23

83

v

L)

100E€
1

O30

20084
]

L0

<108

2

=3

=5

-5 .
=6

N

e}

N

hitrE g

AN
N

1}

ATt

L

|
|
,H_

U

i i P e

m_..m.wz

o

o

R

.

N
AP
.

4

XY
.-.ﬂ

»,

“h




JPMELD o
e
.w\.‘%gwm e i

v
Sl

38
1}:_
{

WAY COMPANY LTD.

ng Foial

Plott

r

strike of QO47GN "

d

NN AR LY I

I

|
[

i

yE

to regignal

f

tigned relative
MINING & RA

receiver

IPR-B *

Sdi

THE MOUNT LYELL

Profiles pos!

trex PtyLtd
1981

. ‘Surveyed by Scin

DISIEMNATEE PTRITE

DRILL HOLE TYN,2

g Gl gig Lo M ] L3 m gy i -
Fy A e i .wmw A
A O




S500W SK?OW 4?0\«\1’ BQPW 20iQW ‘OFW 00 LO{OE
|

8N

O
(]
i

a0al
009l
1600

-1838 2500 -2318

4 N=4

11093

I N=5

1000
Q00!
009 ————

2500
00652 -
000t
4000
000t
4000

400W 300W 200W I00W 00 100 E ?O]OE 3?OE
] | | | |

N

[0} -2¢]
640
(0

- (ol
1000
000l

-428

o - // .

-1953 -969 /

+1018 =522 =187

@
3
/u;oo
3
7
[s
3
\
Q001
I
=
(]

1000

o
Q
o
-963 1085 1505 -1442 :1470 SR / IN=2
—_— ey D

1600

1277 1048 -1159 -1667 2214 -2i48 -1832 =1 N =8
A

\ \
| 1464 -lle4 2276 2874 3110 /.57 Sl Nz 4l

-99, *1350 - 1596 -3192 -3761 -2445 =1 N=5

R e
09I \ 5

.868 782 -9i8 -1267 -1399 / -2098 -3760 27Tl IN=6

008
2500
1600
1000
640
1000
000!
009
1052
2500

000l

o
(@)

900w BO‘OW ?OIOW 600W . 500 W 401(: W 3010W 200w 1OIOW MC])OE EPOE 3‘OOE
| I

oN

2500

g 1600

Q00|
0091
1600
1000
640
(0]72°]
640
40
5
G
(010} 4
t
000

00&2
0092l
1600
1000
640
ovs
000!

T 000

-2032 -2562 -2802 -1530 592 ass . 405

-2488 -2828 12262 2133 -1056

0052 ~

+3448

-3864 1 N=4

«2200 - -2279 ~1444

2500

0062

0091

<2110

t11z24

00t
OrS
000l
1000
Q00

O
B 2

4000
o0
1600
003l
006¢
50
(0]
1600
1000
6540
400

5
0052
Q0

200W 100W O?W | OIO E 200E 3 OIO 2 400E 5?0 E
| | | ]

ON

1600
00Ol

1261 -630 S1138

2500
Q09|
|
2z
K]
n

+2432

1600
|
=
(N
(€N

2686 -1887

1810 -1908 «1335

F|596

009l

003l

"2652

0082
1600

2500
1600
1000

640
(0325
640
ov9
000l
009l

100W 00 100E 200 B?OE 4PO E 5CiOE 6OPE
| |

4N

1000
640
or9
000!
009!
2500
600
1000
or9
000l
003!

640

006&e

- 3684

- 1261 -2300 <3317

- 3538

0091 _

-2zl

0052
000t
4000
2500
1600
1000
640
or9
000
009l
00se
2500
1600
1000
000l
009l
0Qse

I00W 00 I00E 200k 300E : 400E 590E 60105
i

2N

(e]e]e]]
003!
1600
1000
640
400
250
16
091
Qse
00P

400

2321 < N=2

{366 = N:5

*B55 -268

£400
400
|
=
1"
&)

o
o
©

2500
1600
1000

640
or9
000!
0Q9l

4000

2500
1600
1000

4
0)72°)
00l
0Q9l
1600

1000

(ele]e]!

Q0Ge
000F

5cm |

~——50m—= — SO =

Scintrex |PR-8 o
receiver. g Plotting Point

Profiles positioned relative to regional strike of 004° GN

THE MOUNT LYELL MINING & RAILWAY COMPANY LTD.

| EAST TYNDALCL
e BlECLE BlEGLE EIP
L 2N- 8N

y | FESSmy .
PSEUDO SECTIONS

Units-ohm metres. Contours logarithmic  %<{ v:?_S_-’i VO\’?__ FIG.14

scaLe | 2000 DRAWN BY P K

REF ML/ MG8I/I3 paTE 25 8198 DRAFTSMAN. P.J R. AO-160-1 H




BILITY (mv/v)

400W

600w 5q0W 300W
1

200W
|

100W
]

|00E 200E 300E 4qOE 5q0E
| | ]

ERX

10

I
.102

+13-2

-13-8 67 74

AEY]

+14:3

*8-2

- 101 9.5 <68

«10°6 - 10-2

«10-4 106 =109

(6]

N:z

N=2

N=5

6

300w

7N

Drill Hole TYN 3

300W 200w I00W
L |

00

I00E

200E

300E 400E 5001E 600E

6N

-lr4 -12:0
- 105

*10-0 -24-0
2lik

+22:5

"23:0

* 100

©20-0 275 0

S
0¢ .
Ge
G¢
(0]

S
(0}

-22:5

. 245

+24-7

=380

400

Gt

0s

Ge

+29:0

+355

25 2:7.

(0}5

GG

N=5

Nz

I00E

200E
|

300E
|

400E 500E 600E 700E

ION

|

Nz

N=z2

N=3

N=4

N=5

E ol Y

500w
]

(ohm-metre)

600w 400W 300w
| 1 |

200W
]

100w
1

IDPE 200E 300E 400E 500E
] ] I

IBN

540
(0}rac}
640
400

0052
2500
1600
1000 «
000l
1000

640

400 .

160

00t

(0Frc]
640
400
250
09l
Q%2
(010)72
(6]6}<]
000l

|

-1 N=2

*29549

400
250
0se
(0[0)
(0)74°)
000l
(e]o)c]
2500

006¢

200w 200W
| |

100w
]

00

I00E 200E 300E 400E
| | | I

I/N

- 1G00

- 1004

=1457

000l
09

640

400

160

100

o[o}

o]0} 2

09l

0ot9

ose

(010}~

oS

(0] 2]

000l

Q09I

640
400

1600

250

1000
640

160
03l

0t9

640
otv9
000
008l
1600

0se
010] 4
ob9
000!l
008l
1600
1000
640
400
250
160
100
Qol
09l
0ge
016} 7)
o9
000l

ZOPW J%OW

00

IqOE

200E
l

300E 400E 500E 600E
] | ] ]

[SI\

0ot9
000l
1000

1600
650

000l

1000

640

ov9

or9

250

052

400

250
160
100
00l
09l
0ge
00
or9
000l

400
00t
400
250
052
00t
ov9

I00E
|

200E
]

300E
]

400E 500E 600E
| ] |

1SN

- 1287

1000

(@
o)
(@]

640

00sl

400

250

160

1600

(0}<]

1000

062
250
160
100

=353

1 N=2

+305

N=3

*360

+326

A\

-« 377

400
160

03l
(0.57

Q
0
Q

640

\‘d/ Plotting Point

- Profiles positior__\éd relative to regional strike of 359°GN

THE MOUNT L\’ELL MINING & RAILWAY COMPANY LTD.

EAST ITYNDALL
PIROLE - PIPOLE EI R
LISN-I8N
CHARGEABILITY & RESISTIVITY

Survey by Scinirex Pty Ltd
Survey dates May 198|

« REVISIONS
F)SSEEl_][)() S;EE(:1—IC)I\JE%? ()41k?
. Lo ol
Chargeability Cl.=5mv Resistivity C.l.= Logarithmic FIG 5
scaLe 12000 DRAWN BY P.K.
REF ML/ MG8I/I3 oaTe 25 8:198] orarTsmMan. H D+ AO-160-




PR

e

ot AL

.*Q‘\F""'__'.M‘N

e

HOWARDS ANOMALY

GROUND MAGNETICS DATA

Confractor : Scintrex
Date : Feb (98]

[nstruments: Geometrics
Base station : SOOm N of Queenstown
Contfour Interval:62000,62500,63000,64 00

G 8I6, Scrintrex MP-2

<

— = ( SEALED ROAD BRIDGE

town boundary 5341847mN
g o 380572mE

e ROWIERIIEINE 2E Pyl @NS

VEHICULAR TRAGK B BUILDING
LOGGING TRACK.BULLDOZER SCAR X——X FLYING FOX
WALKING TRACK
He+te BAILWAY TRAMWAY ABANDONED FRE[A
COSTEAN. TRENCH
4O PROMINENT PEAK ADIT
TRIG STATION s SHAFT(Depth metre)‘
BENCH MARK | 773 | OPEN CUT
SPOT ELEVATIONS ¥ ALLUVIAL WORKINGS
=T DUMP
RIVER CREEK
S5 LAKE
iy SWAMP
Metres

THE MOUNT LYELL MINING & RAILWAY COMPANY LTD.

EAST TYNDALL

L2257 vol 2

DRAWN BY

HOWARD S ANOMALY
GROUND MAGNETICS

018

REVISIONS

ELS/66

FIG 16
AO-I71-4

scate 1. 5000
? oraFTsMan H. D #

pATE NOV' 1981




0
202139 <

I600E IBOOE 2000E 2200E 2400E 26?05 2800E 3000E (teet)
1 1 1 | 1 ¥\ 1 L

Resistivity
(ohm - m)

1332 9ge
1086
.
636
1064 \000 3
(:1: -]
2 i 346
R0
472 346
% °
324 3249
L] ®

Percent Frequency

Effect
(P.FE.)
3
2.-3 3.’2
3
2:6
08 2:7
25 2:7
~ L) [
3
\
<2 3.'2
4.'5 4.»8
IG(EOE lBC}OE 20(|)OE ZZQOE 249015 EGPOE{.\ EG(POE 30905 (feet)
Metal Factor
(P'TEE-x 1000)
(€ in ohm -m)
o o 3
2 : 2
: : :
3 5 4_. E.I
N : :
100 ft, 200ft & 300 ft
dipole spacings
5 52 MITRE GEOPHYSICS PTY. LTD.

EAST TYNDALL GRID

Line I2N, TYN. |
1967/68 dipole-dipole
|.P Surveys
=g | Rt ML/ OBL/I3 TRAGED; 7655 [ATE, pee. 981 | FIC-T




TYN.3

300w ~ 200w 100w 00 100E 200E 300E 400E S500E 600E 700E B800E S00E IOCI)OE IICI)OE IE?OE (feet)
1 I | 1 L 1 1 1 1 1

|967/68 Dipole-Dipole Survey
100ft(e) 200ft(x) 300ft(c)
PFE. x 5 = chargeability

Proposed
I(I)OW TY':I_\a 010 IIOOE 2|OOE 3?0E Driﬁhob 4([.)05 (metres)
98| Dipole-Dipole Survey — CHARGEABILITY
50m dipole
B
12:0 225
II.-9 2.4-5 2.9-0

Proposed
lolow TYL\I\.3 010 Io?E <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>