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1. INTRODUCTION

Little Henty River.

Licence 15/76 was granted to CSR Limited

The Licence covers an area of 145 km 2 and

Prior to 1976 the area was intensely prospected by

many companies and individuals as well as investigated by

government research. Since 1976 CSR has undertaken exploration

to evaluate the Licence. Recently two portions of the Licence

were joint ventured to Amoco (west of the Murchison Highway and

E.Z./Getty (northeast of the Murchison Highway).

/ ....

On 2nd February, 1983 the Licence was renewed for a

period of 6 months. This report summarises the investigations

completed during the period to June, 1983.

Exploration

on 2nd August, 1976.

is centred approximately 4 km east of Zeehan on the West Coast

of Tasmania (Figure 1). It extends south from Melba Flats and

Williamsford to the Henty River and west from Mt. Dundas to the

This area contains small silver/lead/zinc deposits

(Dundas), a small tin orebody (Mt. Razorback), small copper/

nickel shows (Lead Blocks), small complex lead/antimony rich

sulphides with minor Sn,-Ag, Bi, W (Montezuma) and several

small lead/zinc/fluorite concentrations (Mariposa). There is

also potential for silver/lead/zinc mineralisation with tin

sUlphides in the upper units of the Oonah Formation (Oonah Mine

type), copper/zinc/lead/silver/tin associations in the acid

volcanics of the Dundas Group and Renison style tin replacement

deposits.
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Exploration of E.L. 15/76 continued through early

1983 by CSR Limited and two groups of joint venture partners ­

Amoco and E.Z./Getty.

E.Z./Getty continued recutting and extending the CGfA

grid in the northeast of the Licence. This grid has provided

control for mapping, soil geochemistry, magnetics and GENIE-EM

surveys. Several geophysical and geochemical anomalies were

defined. These anomalies are to be further investigated by

diamond drilling in the next period.

547008
- 2 -

2. SUMMARY

Amoco continued establishing grids and completing

geochemical drainage, soil and rock-chip sampling and magnetic

and EM surveys over areas of Gordon Limestone in the southwest

of the Licence. Several drainage anomalies were outlined.

Geochemical anomalies were located on the Bannockburn Grid.

The previously located geochemical and geophysical anomalies on

the Mariposa and Black Jacks Grids were confirmed and detailed

by costeaning. Exploration of all the anomalies, as well as

the new grids, will continue during the next period.

Results of CSR's investigations of the Howards Road,

Nevada and Cuni Grids were disappointing. Only low order

anomalies were located. Drainage geochemistry defined an area

of Silurian sediments with anomalous tin. DIGHEM anomalies

have been located on the ground. Some cannot be explained by

surficial features and may be related to mineralisation. These

anomalies will be further investigated by grid-controlled

geochemistry and geophysics. A new concept of trace element

analysis is being developed in an attempt to define deep tin

deposit drill targets.
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/ ....

During late 1981-early 1982 Electrolytic Zinc Company

of Australasia and Getty Oil Development Company Limited

approached CSR with a view to joint venture exploration of the

the Montezuma area of E.L. 15/76. A Heads of Agreement was

E.L. 15/76 is situated 4 km east of Zeehan in the

Land district of Montagu on the west coast of Tasmania. The

sealed Murchison Highway diagonally bisects the Licence area

(northwest~southeast). A series of unsealed roads, tracks and

old tramways give reasonable access to most areas of the

LiCence.

The vegetation cover in areas of Silurian, Devonian

and Ordovician sedimentary rocks is generally buttongrass with

local areas of dense ti-tree/sword grass/bowrah scrub. The

remainder of the Licence is covered by cool temperate rain

forest with patches of dense "horizontal" scrub. Minor areas

of open grasslands occur in the cleared zones of Dundas and

Cuni.

547010- 3 -

3. GENERAL INFORMATION

During 19B1 Amoco Minerals Australia Company

expressed an interest in obtaining exploration rights to areas

of Ordovician Gordon Limestone. A Joint Venture agreement was

signed between CSR and Amoco on 23rd December 19B1 (although

Amoco commenced work in October 1981) for the portion of E.L.

15/76 to the southwest of the Murchison Highway (Figure 1).

Access to this area is via several old mining and exploration

tramways and tracks from the Murchison Highway.

All but the northeast of the Licence is drained by

tributaries of the westerly-flowing Little Henty River system.

The northeast area is drained by the headwaters of the Ring

River which flows into the westerly-draining Pieman River

system. Most of the streams are small and steep; typically

"young" streams. On the flat areas of the easily eroded Gordon

Limestone (southwest) the streams form swamps.
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signed in early 1982 covering the old Geophoto Montezuma Grid

and the CGFA Grid (Figure 1). Although E.Z./Getty commenced

work on this area in February 1982 no joint venture agreement

has been signed. Access to this joint venture area is by three

tracks; a Geophoto drill access track to the Montezuma Grid

(south); the Northeast Dundas Tram (central); and an

extension of the Anglo-American Corporation drill access to

E.L. 5/63 (north).
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4. PREVIOUS EXPLORATION

A detailed review of all available previous

exploration and prospecting data for the area covered by E.L.

15/76 is contained in Ellis (1982). A brief resume of this

data is included in Macnamara and Ellis (1983). This latter

report also includes details of the 1982 exploration.

During 1982 Amoco continued gridding, soil and rock­

chip sampling and magnetic and gravity surveys over the Gordon

Limestone in the southwest of the Licence. Geophysical and

geochemical anomalies were located on the Mariposa (two) and

Black Jacks (one) grids.

Early in 1982 E.Z./Getty (operators being E.Z)

commenced work in the Montezuma ares (northeast) of the Licence

by recutting and extending the CGFA grid. Geochemical sail

ssmpling located a single line of tin anomalies and a separate

lead anomalous zone.

During 1982 CSR gridded areas of anomalous drainage

geochemistry at Howards Road, Cuni and Nevada. Sail

geochemistry, mapping and geophysics located several law order

anomalies. Regional drainage sampling located several zones of

geochemical anomalies mostly adjacent to known mineralisation.

Similarly a regional (northern) DIGHEM survey delineated known

structures and minor mineralisation. Only very weak DIGHEM

anomalies occur away from the known mineralisation.

/ .



The geology of the area of was described by 8lissett

(1962). 8rown (19~2) has recently remapped and reviewed the

geology of the northern half of the Licence while K. Corbett is

remapping the southern part of the Licence (pers.comm).

A brief summary of the geology of the Licence area is

included in Macnamara and Ellis (1983). More detailed geology

on individual prospects is referred to in Ellis (1982) and

recent geological mapping is shown in Jones (1982a, 1982b,

1982c), Sainty (1982) and Macnamara (1983a, 1983b, 1983c).

547013- 6 -

GEOLOGY5.

"'"'.....~~-:..::~~,;r;.~~~;"':~-u.~g·>.1w·b-W ..n~ii;·'J· 'i'r",;' '> ..~~~~~N';gjli;"44'~\~iw!:·"'·"";'·:MJ,ii;'~,;i'1:tirh·"~~'ik-:·;-~'li·fQl."'4rt~i'~"j,:4~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
• / ....



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I. ~

o

I .'

"

'~~r.~
. ;:;, (

( . v//
'\
./

,/ 41°55'5 !
\j

"'l",d
i\':~l[it '.- - ~~

-'-

'.J '

Professor
Range.

-\
• \ \j
'. \

_ tId F<a.,crbcck.-
,EL 15/76 DUNDAS

CSR i
i" -

.#:::;0-.-.... ' '': .. ,' .. --'':: ' ~~.... ...... - /' ......
'~'r-./" -

--"'~2 \
:"/,c-::'-<,\ r.-_._ -.

, " Blocl< Jocks ;' ""';" •
.. .~- ~ ,'..., 1--' /
'. \~ .-.......- /(- \ .

Ii ( D
:1, ,

\
;

\ \'-' :

\

•

/,

I!"'-

(:;r.....
I I, ~ . ---, •

I
J

Amber \{':--... 'II
( ,Creek _ .I<mg BI Y

co ,........._ ......~'_.,i,;..-..:..~~--(\.:....'_ _ '("J.) / V I, _ .... ..
'i/.: r i \ \j'; \

~IG. 2 CSR-AMOCO JOINT VENTURE AREA AND GRIDS

r-r------rr-------------~...o...l.J~ 4



- 7 -

Geochemistry

Geology

6.1.2.

6.1.1

Streams. Stream sediment and panned

concentrate sampling outlined several anomalous

areas. The most interesting anomaly was on a

tributary of the Farrell River (southeast of

Several northeast trending faults cut the

limestone sequence.

Detailed mapping of the Mariposa Grid has

located zones of calcareous sandstones, siltstones

and breccias. These are similar to host rocks at the

Oceana and South Oceana prospects and as such are

considered marker horizons to the lead/zinc

mineralisation.

Detailed results of this work have been reported

by Bishop (1983) Appendix I and Jones (1983) Appendix II.

Exploration by Amoco during the reporting period

included geological mapping, stream sediment, rock chip

and soil sampling surveys, costeaning, air magnetic

follow-up and compilation of old geophysical data. Most

of this work centred on the Black Jacks, Mariposa and

Bannockburn areas with limited studies on the Amber Creek

Grid (Figure 2).

6.1 Current Exploration

6. AMOCO JOINT VENTURE AREA

Amoco's main exploration target in the 58 km 2 block

is Mississippi-style lead/zinc deposits in the Ordovician

Gordon limestone.
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magnetic anomaly J) which showed 0.19% Pb. 0.16% Zn.

8ppm Ag and 680 ppm Sn in the -80 mesh fraction.

Other anomalies occur in the Dundas and

Farrel Rivers. Many of these probably relate to

contamination from workings upstream or from glacial

gravels.

All anomalies require checking.

Soils. All accessible areas of the

Bannockburn Grid have been soil sampled using the

Jackro bombadier mounted auger. Steeper and/or

thickly vegetated areas are being hand auger soil

sampled.

During the sampling galena in carbonaceous

siltstone was observed.

Rock Chip.

During the regional drainage sampling

programme all old workings and mineralised outcrops

were rock-chip sampled. The following anomalous

values (in ppm) were observed :-

Area Working Pb Zn ~ Sn

Amber Creek North Henty 300 600 2 8

Amber Creek United Ag-Pb 8 980 <l <4

Amber Creek East Amber 170 1150 <1 10

Black Jacks Australasian 280 1100 1 6

Farrel Rivulet O. 2~~ 155 5 6

Wester way Creek 38 410 2 6

6.1. 3 Costeaning

~.

Costeans were dug over geochemical and

geological targets on the Black Jacks and Mariposa

/ ....
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Grids. Samples were taken over 2 m intervals along

the costeans.

Black Jacks. Four trenches totalling

30B m were excavated. The best results from these

trenches are :-

line ~ Pb (%) Zn (%) Ag (9 /t )
61400N 67254-256E - 2 m 11 1.11 2.B6 4.5

6730B-312E - 4 m 11 0.04 1. 95 1.0
67320-322E - 2 m 11 1. 40 2.00 11.0

61150N 67230-232E - 2 m 11 0.92 0.44 43.0
67244-252E - B m 11 0.95 0.46 5.0

61000N 6723B-236E - 2 m 11 0.41 1. 07 10.0
67226-206E - 20 m 11 1. 74 1.17 6.6

includes 226-21BE - B m 11 3.16 1.58 5.8
and 214-212E - 2 m 11 LIB 0.60 25.0
and 210-206E - 4 m ~ 1. 34 1.B4 3.3

67198-196E - 2 m ~ 0.27 1. 30
62000N 67309-311E - 2 m 11 3.40 1. 30 25.0

Mariposa. Eleven trenches totalling 660 m

were dug. The best results to hand (analyses

incomplete) are : -

line Pb (%) In (%) Ag (9ft)

59600N 67172-7202E- 30 m 11 1. 01 1. B4 13.07
includes 172-lB6E - 14 m a 1. 36 3.05 16.64

and 194-202E - B m 11 1. 35 1.11 19.63
59091N 67074-076E - 2 m 11 1. B3 0.43 12.00
59400N 6731B-332E - 14 m 11 1. 06 2.32 32.4
includes 320-324E - 4 m a 1.69 5.83 39.5
59200n 67342-334E - B m ~ 3.3 6.2 395.0

67322-320E - 2 m 11 0.8 1.4 29.0
67142-720E - 22 m 11 1.0 0.2 63.5

59100N 67166-162E - 4 m 11 0.8 0.9 3.3
67152-150E - 2 m 11 0.2 1.9 7.5

59046N 6713B-136E - 2 m a 0.4 1.1 5.0
59000N 67325-323E - 2 m a 0.9 1.7 13.0

6709B-096E - 2 m 11 0.5 1.3 10.0
5B950N 670BO-07BE - 2 m a 1.5 0.8 54.0

67072-062E - 10 m 11 11.1 1.2 74.5
5B900N 67094-0B2E - 12 m 11 1.5 1.2 7.4

6707B-072E - 6 m 11 2.2 1.9 52.0

These results suggest three mineralised zones are

present :-

/ ....



None of the surveys extended to the eastern

edge of the Limestone.

Mitre Geophysics was contracted to evaluate

old geophysical data on the joint venture area.

This evaluation (Bishop, 1983 - Appendix I)

highlighted anomalies in several areas :-

547018

/ ....

No anomalies were outlined by

Several VLF-EM anomalies were

be "false" as VLF penetration

m) blanketing fluvioglacial

- 10 -

Contract Geophysics

(a) The line of the Mariposa workings on the

western edge of the Gordon Limestone.

(b) A line within the Gordon Limestone adjacent

to its eastern contact with the Dundas

Group sediments.

(c) A zone in the centre of the Limestone.

Amber Creek.

identified. These may

of the thick (up to 50

sediments is doubtful.

Bannockburn.

limited surveys.

6.1. 4

Mariposa. A zone of high chargeability

extends from north of the workings (truncated by a

fault) south through the workings to the Nevada

workings. A restricted gravity survey showed a

coincident 0.5 m gal response in the vicinity of the

workings and drill holes.

Black Jacks. Three Turam conductors were

identified between 60400N and 6l200N. The northern

response was coincident with the Amoco geochemical

anomaly (Line 6l000N) and had an S.P. trough slightly

to the west.
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6.2 Proposed Exploration

Infill grid ding to 100 m spacing is required

around the two old workings on the Bannockburn Grid.

Mapping will continue on the Black Jacks,

Mariposa and Bannockburn Grids at the same time as the

hand auger soil geochemical sampling.

547019- 11 -

Amoco Geophysics6.1. 5

Four aeromagnetic anomalies (C, J, K, L)

outlined by a Department of Mines survey were ground

checked. This ground work suggests that the plotted

position of the aeromagnetic anomalies could be up to

400 m (E-W) from the true ground position. The

ground traverses of most of the aeromagnetic

anomalies should be repeated to check this

discrepancy more thoroughly.

The interpretation of an EM-37 survey of

the Mariposa area completed in 1982 indicated a poor

to moderate west dipping conductor coincident with

the gravity response. The anomaly is centred at

67150E on lines 59300N and 59400N.

Infill costeaning on the Mariposa and Black

Jacks Grids is proposed. This may establish the

continuity of the mineralisation. Costeaning on the

Bannockburn Grid may also be undertaken.

Soil sampling of the Bannockburn workings infill

lines and the initial sampling of the Leatherwood, Laurel,

Amber Creek and Professor Range Grids will be started

using the bombadier mounted Jackro power auger. This

sampling will concentrate on structurally anomalous areas.
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Airborne EM and Turam anomalies delineated by

Mitre Geophysics will be checked using VLF-EM.

An air photo structural interpretation of the

limestone area will be undertaken. The Pb-Zn deposits

appear to be related to major fractures and faults.

547020- 12 -
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Geology7.1.1

Geological mapping in the southern part of

the grid showed a domal structure with a~re~~

Concert Group schists and successive units of

Maestries Dolomitic conglomerate, Oonah formation
! !.

blll.~.k shales and quartzites, andCfiim;;;-~-C;eek/ (i '.

(Formatio~)arenites, greywackes and ~i-lt-sEi:ines: The
"'-----, ," ,... .,-

eastern flank of this dome is transected by the

Montezuma fault, the surface expression of which is a

persistent linear Sn anomaly. The intersection of

this fault with the Maestries Dolomitic Conglomerate

/ ....

Detailed results of this work have been reported

by Sainty (1983), Appendix III. The following is a brief

summary.

7.1 Current Exploration

E.Z. (the operator) continued field work on the

old CGfA and Geophoto grids and adjoining areas (figure

3). This included the recutting of the CGfA lines 1, lA

and 2 and the cutting of new lines 16.5, 17.5, 18.5, 19.5,

20.5 and 21 (adding to the previously cut or recut lines 7

to 20). Most of these lines have now been pegged at 20 m

intervals, soil sampled (analysed for Cu, Pb, Zn, Ag, fe,

Mn, Cr, As, Sn and W), geologically mapped and surveyed

with both a Scintrex MP2 ground precision magnetometer and

an SE-88 GENIE-EM.

7. E.Z./GETTY JOINT VENTURE AREA

E.Z./Getty entered a joint venture with CSR on 14 km 2

block in the northeast (Montezuma area) of E.l. 15/76. Their

main exploration target is Renison-style carbonate-hosted tin

deposits. lead/zinc or complex sulphide deposits are of minor

interest.

•
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Geophysics

Geochemistry

7.1. 3

7.1. 2

GENIE-EM anomalies generally correlated

well with the DIGHEM conductor positions. Several

separate GENIE-EM anomalies were also located.

On Lines 1, lA and 2 GENIE anomalies

correspond with DIGHEM anomalies Al and A2 over the

Resampling of Lines 1, lA and 2 has

duplicated CGFA's soil geochemistry. In addition

three anomalous values were recorded on Line lAo

These are associated with old alluvial workings.

Soil sampling of the southern extension

grid lines showed the Line 20, 560 ppm Sn anomaly was

a single line anomaly.

In the north of the grid Dundas Group rocks

are indicated. Laminated black siltstones with minor

quartz arenites have been correlated with Brewery

Junction Formation sediments while coarse lithic

greywackes have been correlated with the Razorback

Conglomerate. Minor limestone has been recorded.

may represent a suitable site for the formation of a

Renison-style tin deposit.

Many of the geological features were

defined by DIGHEM, GENEIE-EM, magnetics and soil

Fe/Zn geochemistry.

Infill soil geochemistry on Lines 17.5 to

19.5 enhanced and closely defined the line 18 Sn

anomaly. The +100 ppm Sn anomaly is 400 m long

(Lines 17.5 to 19.5) and averages 100 m wide.
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faulted Brewery Junction - Razorback Conglomerate

Formation contact. Resistivity measurements (3.9 and

33.5 ohms) infer a deep source for this anomaly and

not the pyrite films evident at surface.

A GENIE-EM anomaly coincident with the

Montezuma Fault on Line 7 was not detected by DIGHEM.

GENIE-EM anomalies on Lines 9, 10, 11, 13 and 14 also

coincident with the Montezuma Fault, corresponded to

DIGHEM anomalies B4, B4, El, F4-Jl and F5

respectively.

On Lines 16-18 GENIE responses were strong

near the Maestries Dolomitic Conglomerate - Oonah

Formation contact. These anomalies corresponded to

DIGHEM anomalous trends Z and L.

Ground magnetici confirmed the subdued

pattern of the DIGHEM magnetic survey. The only

significant anomaly was associated with DIGHEM

conductor trend A on Lines 1, lA and 2.

Proposed Exploration

The above work has defined four anomalous zones :-

(a) Line 17-19.5 - the inferred intersection of the

Maestries Dolomitic Conglomerate and the

Montezuma Fault. This zone has :-

i) Strong GENIE and DIGHEM responses
ii) A 400 x 100 m (average) Sn anomaly to 1360

ppm.

iii) known tin in pyrite veins.

(b) Line 14-15 - the Montezuma Fault transects Lower

Crimson Creek sediments. This zone has :-

i) Strong GENIE and DIGHEM responses

ii) A 100 m wide slightly anomalous Sn zone

(max. 45 ppm) on one line

/ ....
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iii) Possible occurrence of dolomitic horizons.

(c) Line 11 - the Montezuma Fault transects Upper

Oonah Formation sediments. This zone has :­

i) Strong GENIE and DIGHEM responses

ii) A 100 m wide anomalous Sn zone (max. 140

ppm) on one line.

(d) Line 1, lA, 2- a deep-seated fault adjacent to

a serpentinite body. This zone has :-

i) Strong GENIE and DIGHEM responses.

ii) Single point Sn anomaly of 47 ppm at GENIE

anomaly mid-point.

iii) Known structurally-controlled mineralisation

in dolomitic horizons in the adjacent ML

62/M75 Mining Lease - 1.46 m of 6.95% Sn.

iv) Old alluvial tin workings nearby.

In an extended term of the Licence E.Z./Getty

intend to drill and/or costean these anomalies in the

following order:-

(a) Line 17-19.5 - diamond drilling mostly from access

established by Geophoto into the Montezuma Grid.

Only minor site preparation is required.

(b) Line 1, lA, 2 - costeaning and/or diamond drilling.

Access is prOVided by old Minops Lease roads and

costeans. Only minor site preparation is required.

(c) Line 14-15 - diamond drilling by helicopter­

transported rig.

(d) Line 11 - diamond drilling probably by helicopter­

transported rig.

/ ....



8.1 Current Exploration

/ ....

Although Macnamara has reported anomalous

gold in values in stream sediment and panned

concentrate samples the anomalous values only occur

in isolated streams. furthermore some anomalies are

not repeatable.

54'7026- 17 -

Howards Road Grid (Macnamara, 1963a)

~ _' ~ .• t.. ,

6.1.1

Similarly most of the anomalous gold soil

values which occur in two lines (55050N and 55500N)

are sporadic. On line 55050N the main "anomalous"

zone is 520 m wide but only 7 out of 53 samples are

anomalous. Of these the highest reading (0.2 ppm Au)

was from colluvium as augering failed to penetrate

the gravels and scree. Other "anomalous" values of

0.1 ppm Au (3 samples) and 0.05 ppm Au (4 samples)

occurred in siltstones, limestones and dolerites.

The anomalous gold samples are not associated with

other element anomalies (i.e. Cu, Zn, Pb, Ag) or with

ground magnetic or VLf-EM anomalies.

Exploration during the present six month term of

the Licence has consisted of the evaluation of exploration

results. The 1982 Cuni, Nevada and Howards Road Grids

results were compiled (Macnamara, 1963a, 1963b, 1963c) and

the collation of the 1982 drainage sampling information is

continuing. The DIGHEM anomalies have been located and

inspected and are being tested with VLf-EM.

CSR have retained the 73 km 2 central strip including

the Cuni and Dundas mineral fields. Exploration targets in

this area have been Renison-style replacement tin, volcanogenic

massive sUlphide and volcanogenic gold. It is now apparent

that the first of these is the only possible target.

8. CSR RETAINED AREA
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Geological mapping of the Howards Road area

has shown patches of high-level glacial gravels.

Elsewhere these contain small quantities of gold and

the gold detected at Howards Road could be derived

from these gravels.

One anomalous drainage tin value which

cannot be explained by fluvioglacial transport from

the Grand Prize zone is to the south of the Nevada

area. This drainage (with samples 602BOBM, 602B09P,

602BlOM and 602BllP) is within an enclosed valley

Repeat drainage sampling of streams with

high Sn values confirmed the anomalies. Tin may have

been derived from the Grand Prize tin zone 23 km to ~
.:::....:::~

the east and have been transported in the fluvio-

glacial gravels. Reworking of these gravels possibly

led to concentration of tin in present streams.

However no anomalous tin values have been recorded

over the remnant gravel layers.

54702'7- 18 -

Nevada Grid (Macnamara, 1983b)8.1. 2

Macnamara reported a Cu/ln/Pb/Ag/Au/Ni/Co/

Cr anomaly extending for BOO m on the sheared contact

of the Hodge Slate and serpentinite. In detail, the

eastern 500 m of this zone (6200E to 6720E) shows

markedly anomalous Cr with minor isolated Ni, Co, Cu,

Pb and Zn anomalies. This zone corresponds to a

chromite-bearing sintery quartz vein sheared system

on the edge of the serpentinite which showed no

ground magnetic or VLF-EM response. The western 200 m

of the anomaly has slightly anomalous Pb and Zn

values associated with a sharp, narrow, intense

ground magnetic high. Although this magnetic

response continues on the eastern lines there is no

associated geochemical anomaly. The magnetic anomaly

represents a marker horizon in the Razorback

Conglomerate.

.-
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Macnamara reported anomalous Pb/Zn and Cr

values, slightly anomalous Sn, Cu, Ni and Ag values

and weak Au values in drainage samples.

Elevated drainage Cu, Ni, Pb, Zn and Ag

values were expected due to the known occurrences

of Cu/Ni and mineralisation. No new sources of these

metals were indicated by the drainage samples.

High Cr in drainages was also expected due to the

presence of Cr bearing serpentinites.

" 'ii". j~

547028
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Cuni Grid (Macnamara, 1983c)8.1. 3

in Silurian slates and quartzites. The sourCe of

t his tin anom al y has not bee n ex plaine d • 'i;vi),V-d)

All anomalous stream sediment tin values

Were from streams draining the Grand Prize line of

tin mineralisation to the east of the Licence. One

anomalous tin value from a panned sample (602823P) is

unexplained. A stream sediment sample from the same

location showed no tin. This stream drains the area

to the northeast of the Licence.

The 1982 soil sampling defined a continuous

Cu/Pb/Zn/Ni anomaly extending from line 8300N

(6670-6700E) through lines 822lN (6605~6640E) and

8100N (6550-6620E) to Line 8000N (6500-6560E). This

is coincident with a Cu-Ni anomaly along a

metadolerite unit studied extensively by E.Z. Their

drilling results were negative and no further work is

warranted. A single line of Cu/Pb/Zn anomalies on

Line 822lN (6900~6935E and 7D8D-717DE) are extensions

of the patchy, discontinuous McKimmies-Lead blocks

line of Pb/Zn mineralisation. These Cu/Pb/Zn

anomalies were not supported by associated magnetic

or VLF-EM anomalies and no further work is justified.

•
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Drainage Sampling. A report on regional

stream sediment and panned concentrate samples is in

preparation.

Results of the drainage sampling were

disappointing (Macnamara and Ellis, 1983). Only one

stream sediment tin anomaly in the area south of the

Nevada Grid is of interest (see Section 8.1.2).

Single line DIGHEM anomaly 27C was on the

edge of an old quarry. This area contained several

pieces of old machinery and metal pipes which

probably explain the anomaly.

547029- 20 -

Regional

Sample 161416/1 Sample 161416/2

Cu 8 6

Pb <4 <4

Zn 32 28

Ni 10 8

Co <4 <4

Bi <4 <4

Ag <1 <1

Au <0.005 <0.005

Sn <4 6

W <10 <10

As 10 <2

Fe un 2.35 0.16

Mn 18 20

Cr 500 350

8.1. 4

DIGHEM. Four unexplained 1982 DIGHEM

anomalies (Macnamara and Ellis, 1983) were located on

the ground.Anomaly 23B-24 Bx-26C was coincident with

a shear zone within the Razorback serpentinite body.

Samples from this shear zone showed no anomalous

geochemical response.

•
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Several bulk samples (approx. 30 kg) will be

taken from areas of gravel cover and in-situ rocks at the

Howards Road anomaly in an attempt to determine if the

gold is related to the gravels or to fine gold in the

Cambrian sediments.

Anomaly 19C-20Ax is coincident with an old

1Geophoto VLF-EM anomaly on the Carbine Grid. The
,

! anomaly, extending into the Renison area to the north

of E.L. 15/76, parallels the stratigraphic trends and

faulting.

/ ....

547030
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Reprocessing of the Geoex

Pitt Research and CSR is

- 21 -

Past Drilling. Most of the old drill core

from the Dundas area has been located. Tasmanian

Department of Mines drill core and most of the

Geophoto drill core of the Dundas-Razorback-Grand

Prize area is held by the Tasmanian Department of

Mines at the Mornington Store. Much of the rest of

the Geophoto core and more recent core from the

Razorback area is held by Placer/Minops/CRAE (joint

venture partners in the Razorback Mine area).

Aeromagnetics.

airborne magnetic data by

still in progress.

Anomaly 26Ax-27Ax-2BAx is located in an

alluvium-filled valley in Dundas Group sediments.

The area is crossed by old power lines and several

wire fences. No geological explanation for the

anomaly is apparent except that the anomaly parallels

the general structure of the district.

These DIGHEM anomalies are being

.investigated using VLF-EM techniques •
..--...----..... ....---:J

B.2 Proposed Exploration

•

I' '-' ".~ ""'" .,.-'' " ", .

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



·-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

" ,;.",.,'~'.• ',_ X>'_. <, •. , ..••••'_<••

547031
- 22 -

To the south of the Nevada Grid further sampling

(drainage and stream bank soils) along the anomalous

stream will be completed to determine the source of the

tin. Sail geochemistry, VLf-EM and magnetic surveys may

follow if a potential source area is located.

No further work is warranted an the Nevada

Grid.

The possibility of Success Creek sediments

(Cambrian/Precambrian contact) occurring beneath the

northwest carner of the Cuni area requires further

investigation. Reprocessing of aeromagnetic data is

proposed to aid geological interpretation. Stratigraphic

drilling in an attempt to locate the Success Creek Group,

in particular the dolomitic horizons suitable as tin

replacement hosts, may fallow.

Drill core from the Dundas/Razorback area will

be examined and samples taken for trace element analysis.

Trace element variations may provide a guide to deep

Renison-style, dolomite hasted replacement tin deposit and

aid in target definition.

/ ....
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APPENDIX I

AMOCO MINERALS - EVALUATION OF

GEOPHYSICAL SURVEYS WITHIN E.L. 4/78

AND PART E.L. 15/76 PRIOR TO 1978

See the accompanying report :-

BISHOP, J.R. (1983). Evaluation of the Geophysical
Surveys carried out within E.L. 4/78 and part
of E.L. 15/76 prior to 1978 for Amoco Minerals

Australia Company, Amoco Minerals Report (unpubl).
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SUMMARY

The Zeehan Mit'ling field or) tt18 west coast of l'asMdf'lia was worked
around tlle turn of the centur~ for silver··-lead-ziI1C. l"tle deposits
were Mostl~ sMall and stlallow-seated fisslJre vej.rls. Prior' to
AMOCO'S explaratiofl progr8Mt there had been little s~s·teMatic

sea~cl,ing for a strata-bound lead-zinc deposit witt'lin the
liMestones near Zeehan. Although svch a target was ·ttle stated aiM
o~ several of tt\e precedir)g lease t101ders t tl1e area ir) ger,el'al
and several prospects in particular tlad r)ot been well
investigated~

The BannockblJrn area was investigated b~ Rio Tinto ir~ 1959 using
gravit~, Magnetics and EM. However the work was ineffectual.
using short bu"t widel~ spaced lines and no cOf)clusions about
the potential of this area can be Made frOM these 5urve~St

In 1950, the BMR carl'ied out fl1rtf'ler work; t~lis tiMe fot' NOl'tl1
Broken Hill at ttle Mariposa prospect. Again gravit~ anoMalies
coincided with the knowfJ Mineralisation, bu"t the Magnetic results
were not of assistance. Ir"\ 1971 t eGG carr'ied out arl IP Sllrve~ at
Mariposa for Maclrlt~re Mines: t~\e krlowr~ MineT'alisatiofl was
contair)ed within one chargeabilit~ ar)oMal~t but drilling
elsewhere along the zanet and irl"~o arr adjacent one, failed to
produce an~ interesting intersections~

Ap3,'t froM SOMe brief tests Made in 1929 b~ the IMperial
GecJphssical ExperiMental Surve~t the first geoph~sical surve~s in
tt\e Zeeharl area were carried cut b~ the BMR in 19i7. Ttle work was
done for Zeeharr E:,~ploratior)st a joirlt venture betweer'l Harttl
Brol~"erl Hill and Broken Hill South, At Oceana, tl1S g"avit~ Method
was shown to respond (though not uniquel~) to Mineralisation. The
SP and EM SI)rVe~S were r"lot diagoostict blJt "LtlE Magnetics Ma~ have
helped to distingLrish tt,e IgerllJine' gravit~ responses. At ALlst,'al
and Silver Bellt it was suggested tt\at conductive Lones Ma~ have
defined a 'line of lode1t

lists Bf1d evaluates the geoph~sical surve~s cal'ried
Efl. 1/78 ar',d the jOirlt venture area within E,L.
to 1978,

This report
out within
15/76, prior

In 1971. 8 helicopter-borne EM surve~ (using Scintrex's HEM-701
s~steM) was carried out ~or Tenneco b~ Scintrex. This was flown
over the areas now covered b~ AMOCO'S OceanSt Austral and P~raMid

grids as well as the IGordon River' proJect grids: Baurat Grieves
and M~rtlet It also covered the Black Jackls t Mariposa and
8anrrockburn grids of the joint venture ar,d part O"r the 'western
liMestones l of E~L. 4/78 wl"icil have not been gridded. AnOMalies
were recorded at 81ac~, Jac~"'s, P~raMid, betweel') Bar)[)ockburn and
P~raMid and on the 8aura-Grieves'-M~rtlegrids. Or,e good anoMal~

on the Austral grid wa~ attributed to a cultural source; all
other anoMalies we1'e weak and consistent with respof~ses frOM
superficial cond~,lctors.

rer"lnsco followed I,)P SaMe of the better HEM af"\oMslies with TLlraM
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and SP SI..rrveSSt These were located at 8aurd (l'el')11eCO's [del')
IJT'osIJect), Msrtle CGT'ieves pl'aspect) ar"ld Black Jack./s~ At Baura
and Black Jack's, one line of gl'avit~ was read. 01"1 all tt\I'ee
gT'ids, tt\8 T~lraM prOdlJCed anoMalies indicative o·r condl.I(::tive
oV8rbt,lrdel"( and ·the SP was 1-IO·t diagr)ostic (iet eitheY' f)O anoMalies
or f~~lse res~onse5 froM topograpt)~t etc.). Neitl1er of the two
gravit~~ profiles showed i~rl anoMal~t but such SMall, tests are
inconcllisive. The TursM resporlses at Black Jack's are a10r",g
strik.e frOM SOMe interestir"\9 gec)cheMical anoMalies (Jof,eSt pers.
COM.) and it is possible ttlat soMe of '~~\ese EM anoMalies '(ground
or 2Jj.rbarne) Ma~ be due to tt\8 surface weatherirlg of (potentialls
Mirleralised) calcareous unit$~

A sec(Jnd helicopter EM surve~ was floWfl ir) 1973. This was a
Tllr;Bir surve~ for Texins DevelopMent whicll covel'ed all o'p ttle
,joint VBI1tlJre area except for Black Jack's and the western two
thj,rds of Bannockburo+ Sevel'al ar'loMalies weT'S recorded in the
sOIJthern part of 'ttl8 lease. Like ttle HEM-701 surve~, all were
weak. 21-rd ifldicative of supaI'ficial conductors. None of tt,ese
ar)QMalies has been followed up i3fld althol"lgt) several occur withirl
an area slJrve~ed with VLF iF) 1971 (b~ Ceophoto for Texins), none
can be said to have been located b~ ttle VLF (whic~h also recorded
onl~ weak anOMalies).

Gravit~ t,as been the Most success'ful o·r the above surve~s,

respondifl9 to Minel'alisation 2~t Ocear)a and Mariposa. IP Slll've~s

co~ducted by AMOCO have apparentl~ l'ecorded high backgrourld
v~llues; however the IP at Mariposa defined two definite ZCf)eS, of
whictl the strorlgest part of one coirlcided witt1 ttleknown Mineral-"
isation. SP has been show~ tC) be inapplicable irl areas with a
C(JYer of conductive Material. SiMilarl~ the EM surve~s appear to
have responded Mainl~t if not exc].usivel~t to the overburden+

There have beerl big iMproveMents in the EM technique since tt\e
earl~ 1970'5, however it is quite possible that the target
Mineralisation (a ~assive lead-zinc bod~) will not be ver~

conductive. Nevertheless it is re(~OMMended that the More
prospective (ie, better positioned) of ttl2 EM anOMalies (frOM
both the HEM-701 and Turair surve~s) be located with a Modern EM
s~steM such as PEM. Other recoMMendatiof)S arising frOM tl'~is

evaluation aret to rovtinel~ use gravit~ and IP as reconnaissance
and detailing exploration tools and, in particular, to continue
the grsvit~ surve~ at Mal'iposs to the soutt] and north. High
sensitivit~ Magnetic surve~s over the Oceana and Mariposa
prospects should help assess the usefulness of such surve~s.
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INTRODUCTION

AMOCO'S E,L~ 4/78 3r'ld tl"\c AMQCO/CSR joir)t Vel')tul'O Br'e2 wit~'jiJ'1

E~L. 15/76 er"ICOMpass Mar)~ (:IF tt\e old wOJ'kir)gs in ·ttle SQIJ"ttl
easter'n par't Q'f tt18 Zeehal"l si::.VOI·····lead·-zinc Mir,ir",s field, as well
as !;eVeT'iill ott"lel' ST'eas kj-'CJWi", 'L(:j (:or)ti~in carbOr"late sequences wl"jictl
2T'e c:orlsidey'od to be 'fsvoul'able sites for base Metal
M:iI1eI'alj.siJ·Lion~

Le;;d W2£; discovered at Zeet~an if', 188Z t and in tt)2 late 1880's to
1890's: -the "field was; intellsivel~ worked. However b~ 1913 Most of
t~'\e s~JsteMatic Mir,irlg had c:easedt Based on Blissett's (1962)
fig'JJ'es~ 80th and WilliaMs (1968) have estiMated a to"tal
prodl_r(~tiOI1 o~ 200 t OOa tal"rS of lead, 27 t OOO t OOO QZS of silverartd
2+700 ·tons of zj,nc

E}:ploratian foY' base Me'ti:ll~~ :in ttle ar'ea (as distinct fT'OM
PT'o~;pec~til')g) cClMMenced in 1946 when Zeei1an E~{ploratiorls (a joint
vent!Jre betweer'l Nor'Lh Broken !iill and BT'oken tiill 50Uttl) begar'! to
assess M8n~ o'r the o].d wOI'kir)gs. (Thi~; resulted irl the reoper)irlg
of the Ocear)a Mirle wtlii:tl was worl~ed until 1960~) SubseqiJerlt
e:·:pl(]rers il') the area incll1de: Rio 'Tinto (late 1950/5) New
Consolidated Gold r"ields (SPL 25, late 1960's)t Te~~ins

Develol:)MeI1t (EtL_t 7/68: WOT'k c~aT'ried Ollt b~ Geopt}oto)r Ter)fleCQ
(E.L. 44/70) and Mclnt~re Mines ISPL 16, earl~ 1970's), Mest of
these cOMpanies tY'ied soMe fOT'M of seoph~sics orl tt)eiT' leases.

This report is a cOMPilatiof) and evaluatiofl of all 'ttl6 geOf)tl~sic5

t~2rried e)t.l·t withirl AMOCO'S leases (including tt'lS CSR Joir'lt
venture area) prior to theil' tak.ing up t~le licence. For costJ,r"9
purposeSt AMOCO have divided lJp their ground into three al'eas:
the 'Zee~lan Project' whi(~h covers the Oceanat Australt Nortt\
A0stral (previoLlsl~ called Ma:<iM)t P~raMid Bf)d Nubeena grids; ·the
'Gordon R:ivey,1 (sa called afteY' a rive~ in anothertpending, E.L.)
which covers the rest of the E.l. and the CSR joint venture whictl
is an exterlsion of AMOCO'S eastern boundar~ (see Figure 1). TtlS
data pressrlted here tlas been divided UP into ~hese tt\ree areas.

EXPLORATION TARGET AND GEOLOGIC SETTING

Most of the old workirtgs an tt\e Zeeet\arl 'field were on fissure
veinst controlled b~ faults or fractures: these were usuall~

sMall. and were invariabl~ found to peter' out at relativel~

shallow depths (Blissettt 1962)+ However SOMet such as tIle
Oceanat cor)tairrsd diager1stic (01' replaCeMef)t) F~b"-Zn

Mj"nel'alisation withirt carbonate sequer)ces and tt)is is ttle
e}{pe(~ted forM fOI' an~ econ()Mic deposit if) EtL,t 4/78 or tile

~10jac~ent ,joint verlture area.

Ttle M2irl carbOl1a"te sequel"lces OCCUI' ir) ttle Ordoviciall Gordon
LiMestone, tlowever ot~ler prospective seqLlsrlCes occur wit/lin -tIle
Proterc)zo:i(:~ (Ool1atl auartzi'Le)~ CaMby'iar'\ (Cl'iMSOfl Ck) ar'ld t~)e

SiILIPo-DevO[1iar'l sediMer)tj:;~ 1"11e prospective al'sas are pOQI'l~

e~~pQ0ed, t1')8Se l'OC~,S having deC(lMPO!sed t(J cla~s or' $hale~; flear
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r the Sl_I!'fa(~e wtlere ·the~ ofLer) 'fOl'M SWaMf)~ bIJtt(Jr)-"gl'ass~

TI"eT'e aloe ~~].so widespread Ter·tiar~ and QI_la'leI'r'ldl\~

l:overirlg ~;OMe prospective gY'OIJfld (JofleSt 1979).
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Ttle Zeotli:ll') i~l'ea has beel-' t'liQI')l~ dis'twT'bed b~ foldirl9 arid 'fiilvltil1g
of Ta t.".1 t:.' (·:·:·r .:;;!)1)(~'~·1' an a(.1f~ dnd II th~:~ Dr r:.iuv i c i an t.o D€-!vor'l i an ;:; t rata (:Jf

the Zeeharl Basin occ~~rT' w:Lti'l:ifl a series (If s~nclir[al stl'uctLlres
with nOT'th~ l"ioT'thWt.:!~;;t a;{idl tr'E'~l""Id~;;" (JOi"If:~St :l?'79) + The t.·l(·?d'!i~ dip
gerlerall~~ steepl~ i.e:) tt1e east 3fld west in ttle Zeeharl F'l'Oject and
JV 2T'eas and follow a series of steepl~ plunQi"rlg anticlirles and
5~nc]"irle!; il") the Gordon RiveT' project area.

When cor"lsiderirlg tt",e applicatj.on of geoph~sics to an exploration
progY'3M, it is ofterl useful to "Lr~ arid categorise the t~pe of ore
bod~ being SOIJgtlt, thllS enablir)g the geopl1~sicist to estiMate the
li~.el~ ptlssical (~tlal'acteristics of ttle target.

An eC(:lr"IOMic base Metal deposit in ttle Zeetlan area would probabl~

be (J'f "Lt"le 'Irish-,"t~pe't iS t the Mineralisatiorl would occur as
epigenetic feeder' zones ir',cludir"9 replaceMer',"L veirlletst stockwork
zones and cavit~ infilling, as well as 5~I)diagenetic and
stratiforM ore~ Tt1ere would be relativels tligh silver content
(alttlollgh l"lO·t tCI be cOMpared wittl the ~5ilver Mined at ZeeMan if)

the bal;SMeflt ro(:~I~s), Unlike tl"}e Iris11 deposits, there would
probabl~ nat be abUfldant p~rite+

The onl~ geop11~sical case histor~ I have found dealing with tt~e

Ir:ish-tspe dePQsit!~ was writter'l b~ Seigel irl 1966. In ttlis papert
which was largel~ wI'itter'l to PT'OMO"te ttle therl relatiYel~ new
technique of IP, Seigel states that following ttle discover~ of
ttle T~nagtk lead-zinc"-"silver orebQd~ in Ireland t several siMil~r

deposits were found b~ IP. The use of ott')er Methods was not
dis(:ussed e~1cept that Seigel pointed aut that fop two of tt\e
bodies (not orebodies at the tiMe of Seigel's paper) the
disseMinat~d Mir)eralisation would flot have shown EM l'esponses+
However 00stafson and WilliaMS (1981) t18ve noted that there are
siMilarities between the 'II'ish' deposit and tt)e Mississippi
Val1e~ t~pe, arId there are a liMited nUMber of geoph~sical case
histories qver this kind of deposit.

Callahan and McMurra~ (1967) described the results of 32 ~ears of
geoph~sical experiMeflts on Mississippi t~pe deposits (iet Mostl~

flat-l~ing zinc-lead deposits, usuall~ overlain b~ a thick cover
of sediMents). The~ concluded that down hole Methods, in
particular Applied Potential, were the Most useful. Magnetics,
EM, SP, and IP were not successful+ Tt,e~ did not tr~ gravit~t but
considered it ~ould not be useful on theoretical grounds. However
the authors we~e aware that their' results should not be regarded
as universal truths arid pointed out that siMilar st~le, but near­
surface deposits have been detected b~ geopt,~sics in Ireland aod
in Canac.i2~

The Irisi'l discovel'~ has been Mer)tioned above. Lajoie ar)d Kleir)
(1979) stlowed tl"lat IF' wa~i successful at Pine Poin·t because o·r ttle
ver~~ low 3e(jlogi(~ floise levels «(Jl'eb(Jdies were defir'led b~
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chargeabili'L~j values above 5MS~)+ Agair"1 EM was flot effective
(using Much M()l'e Modern eq~'ipMent thar"l ttlat desCl'ibed b~ Callaharl
8fld McMIJrra~) clfld gravit~ was useful for detail:Lng deposits but
not for e:{f)loration slr-lce Mifleralisatiofl sOMe-LiMes occurred if1
sj,nk. holes where uncons(Jlidated sediMerlts reduced the oval'all
densit~ (:ol"I'Lrast~ P~rr~l(}tite is sOMetiMes arl OJ'e accessor~ at
Pine Paj,flt arid Lajoie and Klein (1979) shaw a well defined 30
gaMMa Magnetic al'lOMal~ over a dep01iit. However Magnetics was not
purslJed owir.g to the difficult~ of obtairling low noise data irl
the dlJroral zone whic~1 is subject to severe Magnetic storM
activit~+

An ecorloMic deposj,t irl E.L. 4/78 would be expected to be ill strata
bound~ steepl~ dipping(?)f tabular shaped bod~f probabls
disss(::ted b~ faults: it would contairl a hig~,er proportion of l~ad

thar"1 z:inc. SLlch a bod~ should be polarisable. dense and possibl~

conductive. A liMited nUMber of petroph~sical MeasureMents
(Collins, 1980) has suggested that there are Marked densit~ and
conductivit~ contrasts betweerl ore and t)ost rock, but not of
charge3bilit~ (wt~ere both were ctlargeable) nor of Magnetic
sl""lsceptibilit~ (where both were non-Magl)etic)~ Surface surve~s

have confirMed the chargeable rlature of the countr~ rock but i'lave
also shown that EM Methods, eMplo~ed to respond to the
conductivit~ contrast, Ma~ be haMpered b~ conductive sur'face
conditiol1S. SiMilarl~, tIle gT'avit~ Mettlod Ma~ r'espol1d to 'Ltle
ganglJe Mirler'al siderite (densit~ 3.83-3.88g/cc) or be advel'sel~

affe(~ted b~ caverns and c~la~s irl tt,e near surface liMestorl8s.

The geop~,~sical surve~s considered in ttlis report have beerl
evallJated in the light of these observations.

GEOPHYSICAL SURVEYS

The fiI'st geoptl~sical surve~s at Zeehan were conducted b~ the
IMperial Geoph~sical ExperiMental Surve~ (ICES) over the Silver
King and South Kirlg Mines in 1929: these old workings l\ie partl~

within E.L. 4/78. The techniques tried were the equipotential
Method and self potential: no success was obtained with the
forMer (quite possibl~ because of the absence of ore) and a
strong anoMal~ frOM the latter was found to be due to a ~raphitic
shale band (Edge and Lab~, 1931). Although geoph~sics was being
successfull~ applied at the nearb~ Mt L~ell copper field in the
1930's~ a gap of soMe eighteen ~ears occurred before geopt\~SiC5

was again tried at Zeehan. These surve~s are discussed below
under the areas covered b~ AMOCO'S three costing divisions.

1. ZEEHAN PROJECT AREA

In 1947 Zeehan Explorations approached 'Lhe BMR to assist ttleir
exploration prograM with soMe geoph~sical surve~s (GaT'r'ett~f

1947). The BMR decided to use the gravit~ Method and to test the
appli(~ati[:)r) of Mi~gr)etics1 self potential, equipotential, EM and
potential ratio Metf'lods~ SUT've~s were corlducted at OCear)Bf
Alistral and between tJ,e Silver King and ti'le Silver Bell workir"lgs

7
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(the latter' referred to as the SOIJttl ~(if)g if"' ·ttle BMR repo~"L;

l... angrol"lt 1966). T11e locations of ttle Sl.t"Ve~s aT'S sllowr'l ir-l r'igul'e
Zf The I'PSIJ:Lls wel'e riot reported WI-Itil SC)Me ~ears after tl")e
5urve~s WPT'e done (Langroflt 1966)t altll0Ugll ttle T'psults were
given 'to Zeeharl E>(plorations+

OCEANA

The coverage of tl'le various surve~s at Oceana is shown in Figul'e
3. The Qravit~ Method was the Most e~~ective, with a well de~ined

(0.1 to 0.5 Mgal) anoMal~ over known Mineralisation (see Figure
4)+ Subsequent drillin~t b~ Zeehan Explorations arid AMOCO, has
ShOWf) that the sOIJthern end of the anoMal~ was due to low grade
Mineralisation in a sideritic gangue. Ott'lePt apparent, anoMalies
Ma~ ~,ave been caused b~ adjacent pockets of low densit~ Material
sirlce drillirlg st,owed no sigrls of Mirleralisatiorlt

The trerld and extent of the axis of a Magrletic anoMal~ is also
ShOWf) in Figure 4~ This coincides witil tile gravit~ anoMal~ but
does not contir)ue southwards over the sideritic Itail l

• Other
anoMalies were produced elsewhere on the gT'id Bl')d ttlere are
undolJbtedl~ effects frOM ferrous Material around the old
wor~"ings. No values are givent blJt tests on the core of (Zeetlan
[~<plC)ratiC)ns/) DOH:I. t ~:l-h()w(£'d thE' Min(=ralisation tD l:.~(~~ (lsli(3htl~

Magnetic"t

The self po'tential showed a T'esponse to Mlrleralisation but tl1is
was flot readil~ discerrlible froM the backgrour'ld floise levels. The
equipotential and potential ratio Methods are outdated electrical
techniques (described in Edge and Lab~, 1931): weak indications
over Mineralisation were o~tained b~ the fOT'Mer, but not b~ the
latter. The electrOMagnetic Method used was not described b~

L.angr on (1961.» ar"l(j rICH" was the cover age.. IINo .i:H'10 tl 13 1 i as WEn' e fOIMlnd

that could be attributed to Minel'alisaton".

AUSTRAL

At Aus"tralt l'esi5tivit~ and potential ratio surve~s were carried
out around the old workingst Tl18 coverages are ShOWfl in Fig~re 5.
Two linear zones o~ low resistivit~ were defined b~ the latter
and these are indicated in Figure 5 (tllis shows a southern
extension o~ the eastern zone not interpreted b~ Langron, 1966).
These zones Ma~ be significant since the Mineralisation at
Austral occurred in a 'black pug' (within the Gordon LiMestone I
which Might be expected to be of low r.sistivit~. The strongest
indicatiofl was on line 3 over the flux qual'r~t wt1ere Blissett
(1962) notes that the best of 5 holes drilled b~ Zeehan
Explorations intersected 13% lead over a (?true) width of nearl~

5M CJ.6ft).

SILVER KING-SILVER BELL

Most of "tt,e wOl'k carried out irl "the Silver King/Silval' Bell area
lies oLltside of AMOCOIS terleMer)t: tIle forMer' is abOIJt 450M be~cnd

the lea!se bour)dar~ arid ttle 1st"tel' is orl a Mir)irlg le~ase witt"\ir) the

a
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E,L.tt Bi.l'l the results 3T'S presented i-lel'e 'fOI' cOMPle"terless ar"ld
beC2 iJSe ·tt"IE Mineralisatiol"[ ()ccurs irl aJ dif'fel'sr'lt geologic settir'lg
to tIle f'T'evious -two sites (shale, rat~le,' "Ltlar, liMestone, I'lusted).
ThllS rT·es~Mab].~ the cOr"IClLISions Made i181'e Ma~ be considered wilerl
e>:pl.c)y':ing over siMilaT' litl"lologies elsewt'\8l'e Of) tt)e lease, The
Meth(Jds tried COIHlsisted o~ gravit~t Magnetics afld SOMB self
potel1'tial at the Silver Kirl9, arid onl~ poterltial I'atia at tt,e
Silver Bellt The coverages are showrl in Figure 6~

Nc) pI'(JMising anoMalies were recorded b~ tlle gravit~ surve~

althoL'gtl the coverage was reduced b~ the preser)ce of streaMS af)d
swaMPS. L_angT'on (1966) suggests tt\at ene anoMal~ (of O.15Mgal at
15N/1E) Ma~ be due to Mineralisation but there is no indication
on eitheT' of the adjacent linest Iror'l debris interfered with the
MagnetoMeter s~,lrve~ whictl elsewhere sllowed Mostl~ uriiforM
responses. Two self poterltial ·traverses were Made: one over the
King shaft and the other 100ft north. Irregular profiles were
"ec:orded will'l M2}(iMUM aMplitudes of less ttlan 30 MV. (It was to
the !iCllJth o~ the King shaft that the IGES defined a 150Mv
anoM81~t)

Seven lines of potefltial ratio were surve~ed at the Silver Bell,
ttle!Se showed no clear respOflses altt10ugh Lar)gl'on (1966)
interpreted ill T'e5istivit~ COl1tact ZOl1e which closel~ paI'alleled
ttle 'lif)e of lode'. The lack of geoph~sical response Ma~ reflect,
of courset the lack of oy'e; however drillir)g b~ Zeehan
E}:ploT'ations ifl this area ir'iteT'sected SOMe r)srrow veins of ore
(\]oneSt pers. COM.) and one Might expect the 'line of lode' to
pa~ssess SOMe distinglJistling ph~sical chal'acteristics.

Other survess carried aut if) the ZeeMan areat but
AMOCO'S leasest are briefls described t~ere since the
envirOflMents are the saMe,

outside of
geological

Langron's 1947 8MR ~~rve~ also carried out SOMe gravit~,
poterltial and resistivit~ traverses over a liMestone
iMMediatel~ to the .north of the town and which included
'Despatch' shaft: a ~trong gravit~ regional was observed but
anoMalies of interest were recorded b~ an~ of the Methods.

self
area
the

no

r:

Further surve~s were carried out b~ the BMR to the iMMediate
northwest of Zeehan in 1954 (Dal~, 1965). The Methods used were
self potential, Magnetics and EM: several SP anoMalies were
obtained (SOMe in excess of 300MV) but MOSt of these were
ascribed to (possibl~ ore'-bearing) grapt'litic shales. EM and
Magnetic responses were; apparentl~ obtained over the MOf)tana
Silver Lead Co's workings; but of pay'ticular ir'l'lerest are ttle
strong SP anoMalies over Clark.e's ar'ld Ta~lQr's lodes at Queen
Hill (since it is not unlikel~ that Aberfo~le will reopen these
deposits to forM part of a tin Mine). Dal~ (1965) quotes GardneT'
(1964) i~r'ld WilliaMS (1965) fal' More deti~iled surve~s of the Queen
Hill area.

Tn 1971. t

9
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helicopter b()l'f)e EM !ii~steM (a Scirltre~·~ ~iEM-"701) 'flowr"l 'F01' "1"enr1eco
over E.L. ~4/70t No anoMalies wel'e recol'ded over Ocear"la ar'ld the
surve~'1i best resF>onsef at A1JstT'alt is likel~ '~(J have a cultural
rather ttlan geolc)gical cause (Gadde, 1972), see F"igure 7.

z. THE GORDON RIVER PROJECT AREA

r
L

All of E.L. 4/78 except for the Oceana, Austral, North
P~raMid and NIJbeena grids is casted uflder tt~e heading
River ProJect': the naMe is derived 'froM a pending E.L.
in the Gordon River area, south of Queenstown.

Austral,
'Gordon

which is

I

~.'..(

I

AMOCO has established grids over all Mapped or inferred liMestone
areas, except for those on tt~e western side of ttle leaset a
section of which olJtcrops on the lower y'eaches of McLean Ck where
it joins the Little Hent~ River~ Tilis area was covered b~

Tenneco's HEM-70i surve~ (pT'ospect 'C't Figure 7) but no
anDMalj,es~ were ,'ecorded.

The liMestones if) the SQIJ"lh of the E.L+ (covered b~ AMOCO'S Rose
Val1e~, Baurs, Grieves 3f1d M~T·tle gl'ids) wel'e also covered b~ the
HEM-70i surve~, whict"j defir'led two broad al'sas of corlductive
overbtJT'den. These largel~ coirlcided with the alluvial areas
overl~ing the liMestol18. Gedde (1972) ir1terpT'eted soMe conductive
zones within these areas, 2S well as several zones ar'ld isolated
anoMalies outside of ttleM (ie, not ovel' the liMes'tone>; Figure 7
shows the position of these i~r"IOMa:Lies witt"\ respect to the AMOCO
grids.

Ground follow up was ir)itiated ovel' zone 'E' and near b~

conduc"lors In tl"}e Mr~tle grid area (l"ef~neco's Grieve's grid).
This consisted of SP and par"Liall~ overlapping TuraM surve~s.

FroM ttle latter, ~1owland"-Rose (1972) interpreted a ()uMber of 5ub­
peraIl·al conductive zones irl ttl8 region of the HEM anoMalies
These were apparentl~ dlJe to near-surface POOT' conductorst ie the
results were consistent with responses froM conductive horizons
within alluviuM. The SP surve~ with values Mostl~ betweerl -20
and +20MVt defined no anoMalies; although a strong negative
gradient Ito -110Mv) was recorded in the northeast corner of the
grid. The SP con'tours and interpreted TuraM conductors are shown
in Figure 8.

On the Eden grid, the SP defined a -40 to -60MV trend perpendicu­
lar to the conductive zones defined b~ the TuraM surve~. The
TursM ar'loMslies were weak and again indicative of overburden
conductors. The or)e anoMal~ ir)terpreted b~ ~'Iowland-Rose (1972) as
being caused b~ a good conductor (30 MtlOS)t has a low aMPlitude
arid I such quantitative es'LiMates are likel~ to be quite
inaccurate. The gravit~ profile across or)e of the More proMising
TuraM af)oMalies showed no response+ The SP contours and ir)ter­
preted TuraM conductors are shown in Figuy'e 8~

L Tt1e l;~"Lest of 'L~1e Terlr"18C() y'epol'ts held b~ AMOCO

l,()

(Rugg, 1972),



MARIPOSA

Several grids have been established in the Joir)t venture dJ'ea:
all have been covered b~ SOMe sort of geoph~sical surve~ b~

previous explorers. Thy'ee of the grids have been naMed after old
w()T'kin(J~~ :in t.hE.\ liMestones: t.hese' ape the Black Jack'st Mariposa
arid Barlf,ockburn grids. All three are shown as old lead-silver
prospects on the Zeehan 1 Mile geological sheet but none are
Ment:ioned in the explanator~ notes (8lissett. 1962).

including
a final

3. JOINT VENTURE AREA

discusses tile possibilit~ of fUT'ttley' work Of) tlle lease,
a detailed gY'avit~ surve~t F're5uMabl~ '~here stlQuld be
rePQJ't re].j.nq~.listlir·lg their interest iI", the lease.
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The Mariposa Mir)e is a series of old pI'ospects Of) the
side of the Zeeharl s~ncli[)e (tt\e western side of which
the Oceana and AIJ~;tral workirlgs). The Mineralisation
westerl~ dippil~g liMestofle near its western contact
Crott~ Quartzite.

In the reports frOM MacInt~r. Mines who subsequentl~ took up the
area, reference is Made to a 100,000 ton 'orebod~' defined b~ the
Zeehan Explorations drilling (eg, Pollock, 1970).

At the request of the North Broken Hill Co., the BMR carried out
Msgfletic and graviMetric surve~s at Mariposa (Lah, 1950)~ 'rtl8
Magrle"tic results were irlcor)clusivst the SVT've~ being Mucl,
effected b~j ferrous debT'is. However quite inteY'esting gravit~

resl1lts were obtairled: a lir)ear gravit~ ar)oMal~ (MaxiMUM value
0.5Mgall closel~ paralleled, but did not coicide with, the
apparent 'line of lode'. LaM's figure 4 shows several drill holes
(drilled to the west into west dipping rocks ?) testing the
gravit~ anOMalies (although pre5uMabl~ drilled beforehand): all
showed sOMe Mineralisation. (Blissett (1962), stating that this
dt, i 11. in<3 wa~; dorl~:l' b';:$ Zeehan Eiq:, lor-ations, noted that " no
encc)ul' agi ng i nd i cat ions of Ivd fH?r al i sat ic)n II weT' e i nt·er sected + It
is also worth noting that Blissett's description of the old
workings varies significantl~ frOM that quoted b~ Loh (1950).)

Whether or not there is Mineralisation here of a sufficient
quantit~ to be 'interesting', the gravit~ results suggest that it
is a useful Method for this st~le of deposit. The residual con­
tours are reproduced in Figure 9 and these indicate a contin~a-'

'lion (Jf the zone of interest to the south.
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This corltin~)ation was appal'entl~ confirMed SOMe: twent~ ~ear5

later when an IP surve~was undertaken b~ eGG for Maclnt~re

Mines COMneSt 1971). SP MeasureMents were also takerl but the
Method was not successful and the results were not presented. (The
SP wal; apparentl~ a repeat of a surve~ Made b~ Maclnt~re

theMselves in 1969-70, (Pollock, 1970). E:ott~ surve~s recorded
anOMalies which apparentls coincided wi'tt, topograptlic featuT'es
withil~ "the Cro"tts Quartzitei)

:L :I.
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TIle IF' sv,'ve~ used the gradier"lt arl'a~ oval' lir',es spaced 200ft
apart. Several Model'ate but well defined cllargeabilit~ anoMalies
were l'cc?orded (20 plus MS): resistivities were Mostl~ less tl'\an
500 ahM'-'M but tlle lows generall~ did flot coir'lcide witt') tl"le
ctlaJ'geabilit~ anoMalies. eGG intel'preted a to'~al of 16 ar"loMalies
however these all esentiall~ fall irlto two zones: an easterl~

one, the central part of which overlies knowr", Mineralisatiof1t arid
a western zone which occurs to the south(west> of the·'Main' zone
and whict\ Ma~ be an offset (faulted) extensiOfl of it (see Figure
9). The lack of coincident resistivit~ lows suggests that there
is no Massive Mineralisation near the surface (unless it 15
sptlsleT'ite-rich).

(The report b~ OMnes (1971) also deals with an area
'artoMals 1'; this uniMagirlativel~ naMed pt'ospect is
westerrl slopes of Mt Dundast outside of the Joirlt Venture

tef'i''1ed
Of', the
aT'f':B. )

McIl1t~re dY'illed 'four holes on tt~e Mariposa grid (8ates, 1972);
two holes into eact, of t~1e two zones. (Superpositiof) of tt,e holes
onto tile chargeabilit~ Maps suggests that, given a westerl~ dipt
the east--'Facing holes have adequatel~ tested tt~e anoMal~ at each
position. with the possible exception of DD~I~. Holes 3 ar"ld 4
tested the Mineralisation along the Gordon LiMestone/Crott~

QU~3rt:z:ite contact: the anoMal ies were e~·q;) lained blj Ilpatchlj PI;Jf' i te
Mineralisation t ver~ Minor galena Mineralisation, thin barlds of
graptlitic shale in the quartzite, and pT'obable grapilitic Material
in the liMestone" (DDH1 ended in liMestone and Ma~ not. frOM the
drill hole sectiont have reached the source of the IP arloMal~;

although it appears to have adequatel~ tested a gravit~ high and
it intersected Mineralisation between 106 arld 127ft.)

H(Jl~~s 1 and 2 tested thE' SOI)th western zone which was lIfOl..ll'"ld to
be due to graphitic shale with Minor p~rite near the base of the
aMI:.>0>1' shal.e" (Bates. 1972). Follclwir,:g these disappointing
resultst Mclnt~re dropped the lease.

Mariposa was included in Tenneco's HEM surve~ (described above)
and in Texin's Turair surve~ (described below): no anoMalies were
recorded b~ either surve~.

E:LACK JACK'S

Black Jack's is a grid over liMestone.
the Mariposa grid. The grid was part
when McInt~re Mines were exploring the

north and along strike of
of Tenneco's E.L. 11/70.
Moi'iposa a1' ea.

L

T(~!nnec[) defined their tat'SH::ot as being a ,1I 1 aT'ge {'eplaceMent
dep()~;;it" with:i.r, the liMestor,es and the~ flew a helicopte"i'-'boT'ne
EM s~steM (the HEM-701 surve~. previousl~ discussed) over Most of
the ~,nowrt liMestone occurrences in their E.L.: of)l~ weak
anoMalies were recorded frOM tl'le surve~ (see Figure 7). At Black
~Jack,'st onl~ the southern portior"1 was covered t wt",ere three
cCinduc t i \/(.:.:. :7.:DI~Jr;~~; W(=f' (~~ ci(-?f i ntz,d: t('lesE~ w(~\'r 0) II vf:.~r ~ weak .and poor 1 ':S
ij(":"~fil""tf-:,("l i:~r'ld a~;; .a r"E:'~:lult no quantitati\"'c' andllj~:i-i'.:~ ha-:; b'7"!(-:,n f"iadE!ll

12
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«(;edde, 1972). r:'o:l.lcjw up SUT'vess (:l"f " ..IT'3M af)d SF' wel'e Made over
(:ll-Ie o·r t118se ZQj")8S (ttle eas'Lerr"IMOS'L LOI"IO). H(:lwlar)d···Rose (1972)
J,I-lterpI'eted 'fOl){' COf"ldlJctive zones fi'(lM 'll'le TwrsM l'esultsi Wllict\ 118
(corr€:.lctJ'j) Ij(·::scribt·)~:; as liB ~:;(·?r:i.E.;~:} uf ["'lorth to r-IUI'tl"I"·!"·lorth····Wf1st

trElr"ld:i.fl':::y -::i-hal1.ow r wE'ak c(Jn(.tuctol,~;~'1 + The::; apPE'ar t.o be locdted
(lfl the eas'Lern edge of a weakl~ cor'lductive slab (eg, swaMp) 01'
T'Dcl{ t~3PE~t

The SP surve~s recorded several nega"tive responses of 100 to
200MVt the larger 'anoMalies' Mostl~ occuT'red at "L1"\e grid
baUr"ldariest ie the~ did not correlate with tl"\e EM ir"ldications and
Mas be reflecting topographic changes.

Orle test line of gravit~ was run Qval' arl EM ar)oMal~ (Shirle~,

1972): tt1c reduced gravit~ profile tends to Mit'POI' iMage tt18
tOPclgri3ph:Lc profile which suggests tt'lB'L the wror'lg densit~ value
~~as been i.lsed for the corree'lions. The data st\ould be reprocessed
to propel'l~ evaluate the Method (since it j.s tligtll~ urllikel~ tt\at
t~te f'2W data is availablet lLesurve~irlg is reCOMMMej')ded)t Fig~IJ'e

10 StlOW5 tl'le SP COI"ltours and the TuraM i'eSp()I-ISeS at Black Jack/sl

T~')e other tiEM-701 zones, over (alluvial covered) AMber Slate Sfld
Florerlce Q1Jsrztite, iMMediatel~ to ttle west o·r ttle old E:l~~ck

d~3Cl.-:./s prD~:;pE:!ctt c10 not appeal' t,Q hav(·:·: bE'E'n f·(jl1uw0.·rj uP.

E:ANNOCf(BURN

Rio Tir'lto Australian E>~plora"Lion conducted SOMe gravi'L~ t EM and
Magr'letics in the Bannockburn area (tl1e coveT'age is 51'lown irl
FiglJre 11). The work was presented if) a short (1 page) repoT't b~

BC)niwel1 (1.959)f titlE',c1' l't+survts:'~s in the Maripc)sa Al~eat •• 'ft The
Magrletic profiles are Missif)g frOM the C(JP~ ~)eld b~ AMOCOt The
data is not easil~ irlterpreted in the fOI'M pl'esented (SMall scale
profiles), however it does f)ot appeal' '~o i13ve been a ver~ well
j.MpleMented surve~t The dip angle EM Method used was prqbabl~ not
a ver~ sensitive technique for detecting bUT'ied conductoT'S
bf."~n(-:!ath ~3 conduct i ve (i E', swaMP:J) S~l~lr facE:: and the t I~avel' ses weI' e
too sllort to obtain useful gravit~ ds·La. Boniwell noted one
SMall Magnetic anoMal~ whic~) corT'elated witt~ ar) EM resporlse.

While this surve~ would doubtless have detected an~ large, neaI~

surface deposit, Borliwell/s conclusions tI1B'L arl~ futher work
should depend Ofl favouT'able results fT'OM a geocheMical surve~

cannot be supported, especiall~ so given the likel~ nature of the
leover' referred to b~ Boniwell. (In the saMe ~ear, a governMent
geologist reCOMMended drillj.rlg tt\is area (Hughest 1959).)

The 1971 HEM-'701 svrve~:for Tenneco covel'ad the Barlflockburf) areat
blJt no reporlses were recorded over tt\8 grid Wi1ich covel'S the
areas of both known arid slJspected liMestofle (see FiglJT~e 7>. A
well defirled zone recorded 'Le ·the south wes'L of tt\e grid over
AMbeI' g).ate, tlSS apparerltl~ f)ot been followed UPt
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The (infer~ed) liMsstor'les at tile sou'll'~el'rl edge of ttle Joint
ventu~e 31'ea (and wtlich exterld trlto [tl. 4/78) l"laVe been broadl~

covered bs ttle following AMOCO/CSR gT'ids: F'rofessol' Rarlge, AMber
Cree~,t Laurel and King Bill~t This area was investigated for
Texil1s DevelopMent b~ Geopt\oto Resources undel' the naMe of the
AMber Creek Prospect within E.L. 7/68. Johnston (1974) noted
a"two fold e:-:ploration apPI'oach"; t~le first of whicl-l was a VLF
SUT've~ over the grid. The results are shown if) Figure 12, but
since the VLF techrlique does ["lot produce Meaningful results in
areas with cla~e~ overburderlt the arloMalies are not consider'ad
significant. Shallow augerir,g over these anoMalies revealed no
interesting geocheMical anoMalies, Magnetics was also carried dut
an SaMe lines of the AMber Creek Prospect (600 to 800 ft apart)
but thE~ T' asu 1ts t wh i eh 1 have I-lot s. ighted t ap PaT' ent, 1~ s~lowed rl no
~-;i(Jr'l:ificant iiHH'JMalies li

t

Geophoto's second eXFlloration app~oact\, deep augsT'ing, followed a
Turair surve~ flowrl j,rl 1973. The COVel'age and ar)oMalies frOM ttlis
surve~ are shewn if) Figure 13: ~~part 'froM one response near the
Zeehen Highwa~. all the ottley- resporlses (witl'lin 'the lease) were
concentrated irl tt1e sQutherf) pOI'tiara of tt\e joirlt venture area.
Two anoMalies, 21 and 26 t were cOf)sidered significarlt (sirlce the~

were in ·the right al'sa). Altil0Ugh t~1e depth estiMates for these
anoMalies of 125 and 115M respectivel~ <Howland-Roset 1973)
" e }{cluded the possibilitlj of C'onduct,iyt~ Moraine l'esponse" t t"here
was no encolJrageMerlt frOM the deep auger saMpling (to 15M): nor
were there an~ correspondir)g anoMalies frOM the earlier VLF
surve~1 Most of the Turair anoMalies lie outside of AMOCO'S (and
Texin's) grids. And Most are in areas of flat Magnetics
(Magnetics were recoT'ded witt) tl1e EM responses in the Turair
sl)rve~)t however the soutl'lernMost anoMal~t rio. 15 is located over
a well defined, 60 gaMMa. north-south striking anoMal~.

The results frOM t~e augering prograM lead Geophoto to corlclude
that the geocheMical anoMalies were due to sulphide grains within
the overburden and it was reCOMMended that Texins DevelopMent
should drop the lease (Johnston, 1974).

CONCLUSIONS AND RECOMMENDATIONS

(It is appreciated that subsequent work t

Ma~ well have answered or altered
suggestions Made here.)

carrie(j OI_lt for
SOMe to or a 11 t

AMOCO.
of the

At Oceanat the gravit~ ~pparentl~ resporlded t but not uniquel~t to
the Mirleralisation. The anoMalies have beer) adequatel~ tested b~

Zeehan E}~plol'atiorls' drillir)8+ The Magnetic results suggested
that Magnetics Mas llel~ to discriMinate those gravit~ anoMalies
due to Massive sulphides frOM 'false' ar'loMaliest and it is
reCOMMended that all drilJ. COlee (or the tloles tt\eMselves) be
l()gged for Mdgneti(~ ~;uscep'Libilit~+

L
tl1E geoptlssics was nO'L so

., ,"

.1. '.y

a low
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r'esistivit~ Z(}f)8 Wa!~ de'fined b~ tl'je pO'Ler"ltial i'atio Me'Ltlod t and
drillir'l9 (I'F 'L~'le Mos'L PT'oMisirlg par'L of tl'lis, b~ Zeellar'l
E:{~lloratiol"ls, revealed 5M of 13% F'b. TIlls zone, wtlicl') is
appaT'\o:·~ntl~3 ijl..lE' to a 'ILllacv-. pl.,l(3 11 (not i....la~sive ;:iulphides) could be
further irlvestiga'Led~

At Silver t(ir"9 I Silver Bell, none of '~he several Methods tried
were diagllostic: a resistivit~ low Ma~ reflect tt)S 'host horizon'
in a siMilar Manner to Austral. However at Austral the pug is due
to weathering of liMestones, whereas at the Silver King/Silver
Bell, the host rocks are C?calCdl'SOUS) shales.

On the P~raMid grid, one corlductive EM zone and sri isolated
anoMal~ were recorded b~ the HEM-101 surve~. However the
anOMalies are wea~, and follclw up ground (EM) surve~s would not be
recoMMerlded solel~ on the strerlgth of ti1ese anOMalies.

A large nUMber of anOMalies were recorded b~ the HEM·-701 svrve~

in the Gl1rdorl River ~roject area. The Most prOMising of these
were folllJWed UP b~ TuraM and SP. Responses frOM the forMer were
$I,Jggestive of slJperficial conductol'St while ttlS latter' Method was
not diagnostic~ One gravit~ profile over or'le of the better TuraM
respClnses, gave no al')OMal~.

On the Mariposa gy'id t battl chargeabilit~ (frOM a gradient arra~

IF' surve~) and gravit~ responded to Mineralisation. The best
responses were over tIle old workings and these have been (?)
2de(:l~)atel~ eXjJlored b~ North Bt'oken Hill til'ill holes. An
e~{terlsiort of tIle gravit~ 5urve~ to the south and north to cover
ttle chargeabilit~ zones is reCOMMended.

At Black Jack'st Tenneco used the saMe apPl'oach as the~ had on
the (what is now AMOCO'S) Gordon River area: TuraM and SPt with
one test line of gravit~ to follow up (soMel anOMalies frOM the
HEM-70t surve~. And the saMe results were obtained: TuraM
anOMalies aF~parentl~ caused b~ superficial conductors, no
diagnostic responses frOM the SP and no gravit~ anoMal~. Gravit~

cannot be properl~ assessed b~ reading onl~ orle line and the
results frOM Black Jack's Ma~ riot have been correctl~ processed
since the profile Mirrored the topograph~.

Those anOMalies not followed up, lie to the west of the old Black
Jack's prospect, aver (partiall~ coveredl Siluro-Devonian
sediMents which Ma~ contain calcareous units and which Ma~

therefore be prospective: the anOMalies aret however, weak.

The Bannockburn area was ['lot effectivel~ investigated b~ Rio
Tinto: the short lines precluded an~ thorough appreciation of the
gravit~ Method and the dip-a[lgle EM teci'lflique would not be
effective in areas with cOf'lductive overburden such as probabl~

occur at Bannockburn. Magnetics would be unlikel~ to be a #first­
pass' discriMj,nator (1f Mineralisatiorl.

A ciJnductive zone detected b~ the HEM-7Ui SUl'Ye~ off the SQuth­
west C(Jrl~el' of AMOCO'S 8a111')QckbuT'11 gT'id :,as flot beerl fc)llowed up.
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AltllOI..lgl') wei31~., the ar)oMalies ovel'lie i~ppal'entl~ fUflcovel'ed' upper
Si 1 u '{' i .::~n ~:i-t;~(:i :i.1'ilf~r·lts~ t thus th(·:·: :l:C)n~·~· t"'ialj be weY'th PUI' 'SU i ng if 1.:.;"'1(;:

rock t~pes aloe cansidcT'ed Pl'()spective9

M~)C~l of tl"\e joir",'t ver)'Lupe area was covel'cd b~ Te}~irlsJ (thl'ougt\
Geophoto) TUT'air 5UT've~t altl10ugh Blac~. Jack's arid tl'le western
two ·t~lirds of Bannockb~Jrn wer'e l1Qt covered. There has beer) 1)0
grOIJl'ld follow IJP of an~ of "Lhe arloMalies frOM this $urve~. SOMe
fall wittlin tIle area covered b~ Geophoto's VLF' surve~

(slJperiMpose Fig. 13 Of) Fig. 12), wtlere ttlere was f'ID obvious
correspondence, but Most of tt\e arloMalies lie outside o'f
Geophoto's and AMOCO'S grids. Thus pT'esuMabl~, ttle anoMalies are
not over the Most pt'ospective locations; however it has beerl
rioted that calcareous units occur in ttlS adjacent forMations ar)d,
since Most of these ul~its are f)ot covered b~ button QI'ass swaMPS
(whj,ch are generall~ confirled to the liMestone), an~ EM responses
are MOT'e likel~ to be due to bedrock conduc·Lors. Although all o·r
the 81"IDMalies recorded if1 tile surve~ were weak, it t~as been M~

e>:perience tllat Turair Ma~ l'ecord such responses ave1' quite good
condl.,lctors. Furthet't it is possible that ttlose EM anoMalies (botll
flown and ground) defirling superficial conductors Ma~ be
significant if thes locate the <weatt\el'ed) sur'face expressior'l of
calcareous unit5~

To SUMM31'ise ttle results o'r the various SUT've~s described above;
gpavit~ SUT've~s appeal' to be wOI'thwhile evert t~'\Qugh 'false'
arloMalies can be obtained frOM sideri'let adjacer)t caverns, etc.
Sj.Milarls IP can be a use'ful Method: at Mariposa, '~he cllargeabi­
lit~ results outlined the known Mineralisatiorl ar)d did flot
irldicate a nois~ background <unlike t~le core tests recorded in
Collins,1980). The SP and VLF Methods which account for a large
proportion of the data, are not applicable in areas of conductive
covert even if this cover is onl~ a one 01' two Metl'es thick. The
role of Magnetics has flat been prover'l: 5usceptibilit~ Measure­
Ments of (fresh) core which contains significant irltersections of
Pb/Zn Mifleralisation should help resolve the question. An~

Magnetic tests over old prospects (where there is a known
resource), should be undertaken careful1~t since the ferrous
debris COMMon in these areas can Make such surve~s useless:
Mounting the sensor on a 4 or 5M pole will (where practicable)
often overCOMe the probleM. EM Methods have iMProved considerabl~

since the surve~s described above were carried out, but it is not
clear that EM responses can be expected frOM even econOMic
quantities of Mineralisation of the t~pe sought. Test surve~s of
suitable Methods (such as the Crone PEM owned b~ AMOCO) over the
Oceana and Mariposa deposits should help solve ttlis questiof1t
l.ater gerleration helicopter EM s~steMs such as DigtleM have a Much
iMproved capabilit~ for discriMinati~g bedroc~. cOI')ducturs frOM
supeT'ficial T'esponses, tlowevel' such surve~s are not recoMMended
for these areas, unless it is accepted tt)st deposits Ma~ be
Missed or flot recognised t because of the conductive sUI'face
conditiof'IS and the (T'elativel~) poor conductivit~ of the or'e.

:1.6
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Not diagnostic
Conductive zones pDSsibl~ significant
One anDIlal~: cultural cause likel~

Several weak armalies

Hot successful
AnoIlalies over graphitic shale

Anollalies over Mineralisation
Possible correlation with Mineralisation
Response in the noise level
Weak indications
Weai'. indications
No anoMalies over Mineralisation
No anoMalies

No arlllflillies
No anDIlalies (except for iron debris)
Two profiles: not diagnostic
Conductive zone pDSsibl~ significant

Ar~al~ (?lcoincident with Mineralisation
Inconclusive, effected b~ iron debris
Chargeabilit~ anDIlal~ over Mineralisation
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APPENDIX II

AMOCO MINERALS - PROGRESS REPORT

JANUARY TO JUNE 198!, JOINT VENTURE AREA

PART E.L. 15/76. DUNDAS

See accompanying report

KARY, G.L. and JONES, P.A. (1983). Progress Report
January to June, 1983. Amoco-CSR Joint Venture

Part E.L. 15/76, Dundas, Tasmania.
Amoco Minerals Report (unpubl). ~b- 10,'\9
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APPENDIX III

ELECTROLYTIC ZINC CO. A'ASIA LTD.

MONTEZUMA JOINT VENTURE
PART E.L. 15/76 - PROGRESS REPORT

21/11/82 TO 3/5/83

See the accompanying report

SAINTY, R.A. (1983). Part E.L. 15/76
Progress Report on Activity

21st November 1982 to 3rd May 1983
E.Z. Co. A'Asia Ltd. Report No. 166 (unpubl.)
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