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INTRODUCTION

Geochemical reconnaissance techniques were first
used by the Company in S, W, Tasmania after Barringer

' Research Ltd. acting as consultants undertook and completed

a feasibility study in 1964. Results obtained by Barringer
Research Ltd. (1, 5 and 6) can be interpreted as successful
in indicating known mineralization. It was recommended
that samples be taken from streams every : mile and from
every side stream. Several types of sample treatments
were investigated and it was concluded that digestion with hot
hydrochloric acid was the most favourable of the methods tried.

To date over 5, 600 samples have been collected in
fourteen effective field weeks. Samples collected in the

1966-67 season were attacked by a perchloric-hydrochloric
acid mixture and analysed for copper, zinc and nickel.

Sampling has been confined to areas underlain by
Precambrian and Cambrian rock. :
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PIELD METHODS

The aim of gecchemical reconnaissance is to
measure element distributions snd concentrations in a
particular region in an effort to draw attention to areas
with values which are ancmalous when compared with the
lecal tenor. These ancmalous values may indicate mineral-
igation. Both soil and stream sediment surveye have
proved sucecessful in other parts of the world for thie
work and these methods have both been used in Southwest
Tasmania during the years 166 to 196?. '

Sample collection from stream sediments was
carried out in the following manner, After a work area
w8 selected, aerial photographs were studied and stream
sample positions and the mont efficient traverse gelected.
Sample sites were spaced firet at quarter-mile intervals
but later halfe-mile intervals were used, as the diapersion
trains of the elements under investigation were found to
be sufficiently long., Sites immedimtley sbove the conw~
fluence of two sirsame were also sampled, Ssmples were
taken from the active stream bded. Each sample should be
from a similar position in the stream and of similar
composition. These criterisz were not easy to meet. The
fraction of sediment required In this survey was less than
80 BSS mesh which containe s8llt and clay material,

Since stresms of Southwest Tasmania are immature,
their sediments are coarse grained. This meant that large
samples, up to 1000 gms, were collected to provide 25 gm
of lese than 80 BSE mesh materisl for analysis. Samples
were kept and dried in prenumbered water resistent papser
bags, eample site and number were recorded on aerial photo-
graphs and pH, estimates of graln size, orgeanic content and
stream flow and type were noted in the field book., These
field features are of use in interpretation.
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Field data in the areas tested is comparatively uniform.
pH lies between 4.5 and 5.5 units and the other parameters
recorded could not be expected to cause 'non'-anomalies.

The distribution of the various values is shown on
figures 3 a, b and ¢ by line thickness annotation of the drainage
maps in which the thickest line represents the most anomalous
stretch of stream.

The cause of an anomaly is decided after examination
of the geochemical patterns and their correlation with the
distribution of metal in the bedrocks. Anomalous values can
be due to any of the following causes.

A, High grade mineralized bodies of non-economic size.
Contamination from mine workings.

Large areas of weakly mineralized rocks.

Fertilizer.

Ore bodies.

Although the largest anomaly would be expected to lead
to the richest mineralization, the large number of exceptions
cited in the literature indicate that all anomalies should be
investigated.

o a0



Stream sediment samples represent a drainage area
and as such give mean values of elements in that area. The
information from the aerial photographs is transferred to a
base map and the results of analysis are plotted on these.

A decision at this time is required to delineate anomalous
lengths of stream. A statistical method was employed during
the 1966-67 season in an endeavour to obtain a more objective
definition of anomalies. Unfortunately the distribution
(statistical) of geochemical values is often not normal. It
can not readily be described by any distributional form but
the results are closest to log normal. It would be possible
to obtain values assuming a log normal distribution but the
work inveolved is manually excessive.

The method used here has applied normal distribution
statistics to the problem. The median, the middle value, of
values arranged in ascending order, has been taken in calcula-
tion of the standard deviation.

SD* (= (x-m?)m-1)
where m is the median
x is the value
n is the total number of values.

Background is then considered as being: zero to
median (m) plus one standard deviation SD (- )

Threshold between m + 1- to m +2 -
Srd order anomaly" m +2- to m+ 4
2nd " " "m+i-to m+ 8-
st " W greater than m + 8

It is felt that statistics give a more consistent picture
and the results obtained by this method indicate certain areas
to be anomalous .



A generalized geology is presented in
Figure 2 and it can be seen that areas covered
by geochemical sampling are underlain, mainly by
Precambrian and Cambrian rocks,

The detailed geology of the area is
reported by Hall et al. (4)
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RESULTS OF GEOCHEMICAL RECONKAISSANCE 1966~67

The aress in which streams have been sampled
during the season 1966-67 tenure of E.L.13/65 are shown in
Pigure 1. Complete coverage of the ares was not carried
ocut for two main reasons,

Te Much of the arcz is underlain by Triassic and
Permian sedimentary rocks, Jurassic dolerite, and Tertiary
basalts and semi-consolidated sediments, all of which have
been considered devoid of economic mineraligation.

2. Access, support and traversing are very difficult
in certain sreas (e.g. Mt. Anne, Frenchmans Cap and Gordon
River) and cosets per sample became excessive,

As fer ae is possible the analysis results (Figure
3a, b, ¢) have been considered with respect to the under-
lying bedroek.

Cambrian Sediments

Cambriaen sediments and tuffe occur s&long the west
coast hetween the Lewis and Modder Rivers, and in the libbs
River Belt. The range of wvalues for each element is shown
in Table 1, ©Seventeen nickel anomalies were delineated by
statistical methods in this area. All are in the Hibbs
River Belt and are associated with ultrabasies. All but
three anomaslies lie over ultrabasic rock and it ie probable
that these results are charactsristic of this type of rock,
The coexistence of zinc and nickel values is noted in this
area, The zine values wlll be discussed later,

Eleven coppsr anomalies were detected in sediments
from stream draining interbedded Cambrian sediments and tuffs

QOQO‘OBI
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between the lLewis and Spero Rivers, One first order
anomaly ie situated in this area, which warrants further
work, .

These streams indicate an anomalous area which
could be associated with seroelectromsgnetic anomaly 20/6.

Three anomslous streams occur in the Hibhs River
Belt. One second order anomaly ie underlain dy gabdro
whiceh is sufficient to explain {ts presence, The remsining
two, third order anomslies are underlsain by argillite and
Ordoviclan limestone in the Modder River area., Their sig-
nificance is not known, No follow up work is plagnned for
these anomsalies,

Zinc values from stiream sediments over Cambrian
sedimentary rocks show 29 anomalous stretches of stream,
The majority are assoclated with copper anomslies., Other,
third order anomalies are scattered sporadically over the

- area and are not at present considered significant.

In the Hibbs River Belt zinc ancmalies of second
and third order are associated with ulirabzeic rocks and
are in the main coexistent with high nickel values, HNo
reason for this occecurrence can be given at present. However,
the similarity of ionrnle radius and charge of the ginc cation
to those of cations derived from the magneslium~iron group of
metals (Mg, Fe, Mi, Co and Mn) could lead to substitution
of both nickel and zinc in the lattlices of ferro-magnesian
minerals expected in ultrabaslies,

.Q'QIg.
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CONCLUSIONS

Regional reconnalesance in the Lewis to Modder
Rivers aresa and the Hibbs River Belt has indicated two
major areas for further work. The first, the Cypress
Ureek area, covering the Urquhart River and Cypress
and South Cypress Creeks, 1s anomalous in copper and
zinc velues and the second in the Hibbs River Belt is
now known as the Koddy Creek area. The Noddy Creek ares
shows anomalous nickel values,
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RECOMMENDATIONS

It 18 recommended that in the Cypress Creek aresn
certain anomalous stretches of streams, Cypress, South
Cypress and Urquhart Rivers, be resampled using bank and
stream sediment saiples at a spacing of 100°',

In the Hibbs River Belt soil sampling along all
cut roasds should be carried ocut to investigate the nickel-
zinc anomalies., Depending on the soil type samples should
be taken from the B horigon. In the case of peats the
base should be sampled,

Purther reconnaissence sampling is reguired in
the Hibbs River Belt to give more complete coversge. The
area of Cambrien Sediments to the north of the Hibbs River
Belt “etwsen Macquerie Harbour and the Indian Ocean s$ill
remain toc be reconnalssance sampled. This laset area
includes three seromegnetic anomalies,

(%]
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Metal ~ Nickel
‘Range of Values 0 - 477
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standard Dev, (o) 61
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