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1. INTRODUCTION

The Mount Gunson exploration leases include
large areas of salt lakes where a cover of mud and salt
make mineral exploration difficult. A major tool in the
exploration of these areas has been the sampling of the
mud at the bottom of the lakes using a hand auger, then
analysing the samples for the trace elements Cu, Pb, 2Zn
and Co. A considerable effort has gone into this work,
but few significant geochemical anomalies have resulted.
Drilling of several anomalies (as reported in PMR 192/72)
found no underlying mineralisation to account for the
anomalies.

Following the failure of this drilling programme,
it was decided to test the mud geochemical method over
an area of known low grade copper mineralisation located
in Gunyah Lake. By analysing the samples for a variety
of elements, it was hoped to find the element which best
reflected the underlying mineralisation.

ceeees/2
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2. SUMMARY

'In order to test which element would be best to
use as a geochemical indicator of copper mineralisation -
in the mud sampling procedure, an area of known
mineralisation beneath Gunyah Lake was selected as a
survey area. Preliminary analysis of a variety of ores
and unmineralised rocks showed that the elements Cu, Pb,
Zn, Co, Ni, Cr, Mo, Cd, Bi, Ga and As have relatively
high concentrations in the ore, so might be useful in
geochemical surveys. The element As was discarded
. because of the high cost of analysis. The other elements
were‘determined in mud samples taken at 50 metre

intervals over the mineralised zone.

Plotting of analytical résults on geochemical
plans showed that none of the elements indicated the
presence of mineralisation. It is considered that the
failure of the method is due to the impermeable nature
of the Tregolana Shale which prevents migration of trace
elements from the underlying mineralisation upwards into
the lake mud. It is concluded that the mud geochemical
method is of little use as a prospecting tool in areas
where the bedrock beneath the lakes is Tregolana Shale.
However, mud augering is still useful in determining the

geology beneath salt lakes.

3. ANALYSIS OF ROCKS AND ORES

As a preliminary to the mud sampling survey, it
was necessary to determine which elements are associated
with the copper mineralisation and could be used for
geochemical purposes. A number of ore samples from the
known orebodies (including the Cattle Grid mineralisation)
and samples of the major rock types were analysed by
emission spectroscopy for a number of minor elements -

Ni, Cr, V, Mo, Sn, C4, Bi, Ga, Ge, As, Sb. The
following is a summary of these results:-
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Nickel - good correlation with copper
mineralisation; up to 800 ppm in ores
and less than 100 ppm in unmineralised
rocks.

Chromium - values generally higher in ores than in
unmineralised rock, but not always so.

Vanadium -~ low and constant values (10-40 ppm) in
both ores and unmineralised rocks:;
values are higher (approximately 100 ppm)
in dolomite and Monalena Shale; not
suitable as a geochemical indicator.

Molybdenum good correlation with coppér

mineralisation (up to 150 ppm Mo) ;
values generally below the limit of
detection (3 ppm) for unmineralised

rocks.

Tin - low values (less than 3 ppm) for both
ores and unmineralised rocks; not
suitable as a geochemical indicator.

Cadmium —~ moderate correlation with copper

) mineralisation (up to 80 ppm Cd); wvalues
below the limit of detection (3 ppm) for
unmineralised rock.

Bismuth -~ good correlation with copper
mineralisation; wvalues up to 500 ppm in
ores and less than 5 ppm in unmineralised

rocks.

Gallium - all values low (< 30 ppm); moderate

correlation with copper mineralisation.

ceeces/4
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Germanium - all values for ores and rocks below the
| limit of detection (1 ppm), except for
dolomite (3 ppm); not suitable as a
geochemical indicator.

Arsenic - -~ good correlation with copper
| mineralisation (up to 300 ppm As in ores):

however, limit of detection is too high
(50 ppm) using emission spectroscopy:
analysis by AAS is too expensive for
geochemical surveys.
W .

Antimony ~ all values for ores and rocks below the
limit of detection (30 ppm).

Based on these results, the elements Ni, Cd,

Bi, Mo, Cr and Ga, in addition to Cu, Pb, Zn and Co,
were selected for analysis in the mud geochemical survey.

4, MUD GEOCHEMICAL SURVEY

A considerable amount of data has been
collected about the geochemistry of Gunyah Lake. A mud
sampling survey has been carried out around the northern
shore of the lake, with samples taken at 30 metre
intervals along lines spaced 100 metres apart (see
Fig. 1). As well as close-spaced drilling in the
vicinity of the East Lagoon.and West Lagoon. orebodies, -
a number of lines of percussion holes have been drilled
across the middle of the lake, with holes spaced 100
metres apart along these lines. Two percussion holes
intersected copper mineralisation assaying more than
0.5% and this was confirmed by two diamond drill holes.
The mineralisation occurs in Whyalla Sandstone beneath a
thin capping of Tregolana Shale.

r;;mL
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The area selected for the geochemical survey
is a block, measuring 500 metres x 600 metres, including
the zone of mineralisation determined by drilling.
Samples were taken at 50 metre intervals, using the same
grid system as used in the previous mud geochemical |
survey around the northern edge of the lake. 137 samples
were taken and analysed by emission spectroscopy.
Analytical results were plotted on geochemical plans at
a scale of 1:2,500, and the values contoured.

5. GEOCHEMICAL - RESUL TS

- Copper: The geochemical plan shows a low order

(see Fig. 2) anomaly trending SW-NE in the north-east
corner of the survey area, and one high
value on the western edge of the area. No
anomalous values occur in the area of

mineralisation.

Zinc: | Zinc concentration is fairly uniform over

(see Fig. 3) the survey area, with slightly higher
values occurring in the north-east and
south-east corners. There are no
anomalous high values and no indication of
the underlying mineralisation.

Lead: The plan shows one small low order anomaly

(see Fig. 4) in the north-east corner of the area and
another on the western edge. No high
values occur in the area of mineralisation.

Cobalt: One small low order anomaly occurs in the
(see Fig. 5) north-east corner of the area. No high
values were recorded in the mineralised

zZone.

e .
Cpoaee
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Nickel:
(see Fig. 6)

Chromiums
(see Fig. 7)

‘Cadmiums:

Bismuth:

- Molvbdenum:

(see Fig. 8)

Gallium:

(see Fig. 9)

0T 000011
Two high values were recorded - one in the
north-east corner and one in the area of
mineralisation. Neither high point is
supported by values from adjacent samples.

Chromium concentration is fairly uniform
over the survey area, with the higher
values generally in the centre and north-
east. There are no anomalous high wvalues, -
and no indication of the mineralisation. |

Cadmium concentration for all samples is
below the limit of detection (3 ppm).

Bismuth concentrations are very low (less
than 5 ppm) and uniform over the survey
area.

Only six values are above the limit of
detection (3 ppm) and none of these was
recorded from the zone of mineralisation.

Values are low (less than 10 ppm) and
uniform over the survey area.

6. DISCUSSION OF RESULTS

With the exception of nickel, no element shows

anomalous values over the zone of mineralisation. In
the case of nickel, only one value is anomalously high
and is unsupported by values from surrounding samples.
Based on this data, the copper mineralisation would not

be detected.

The reason for the failure of Ehe mud

geochemical method almost certainly lies in the fact that
the Tregolana Shale forms an impermeable barrier to
trace elements migrating upwards from the mineralisation

cecead/T
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in thevunderlying Whyalla Sandstone.

The elements Cu, Pb, Zn, Co and Ni all show
low order anomalies in the north-east corner of the
‘survey area. The significance of this anomalous area is
not clear, since there is no drill hole information in
" the area. However, drilling of much larger order
anomalies in Pernatty Lagoon (as reported in PMR 192/72)
-failed to find any mineralisation related to the
anomalies. It is probable that the low order anomaly in
Gunyah Lake has no significance in terms of underlying

mineralisation.

7. CONCLUSION

None of the 10 elements tested gave geochemical
anomalies over the area of known mineralisation in
~ Gunyah Lake. This throws considerable doubt on the
usefulness of the mud sampling method as a prospecting
tool, especially where the bedrock is Tregolana Shale.
It is possibie that the method could work over areas of
more permeable rock, such as the Whyalla Sandstone and
Pandurra Formation.

‘It is not suggested that mud augering be
~abandoned altogether, since it is still the only method
available for determining rock type beneath the salt
lakes.

K. J. MAIDEN
(DLG)
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