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6. The cobalt and nickel content of some sulphides from ore deposits 
in eastern Tasmania 

ABSTRACT 

D. I. GROVES 

W. E. BAKER 

The distribution of Co and Ni between pyrite and arsenopyrite from tin-wolfram 
deposits shows a marked contrast to that for gold-quartz veins in eastern Tasmania and 
reinforces the concept of different sources for these types of mineralisation. The distribution 
of Co and Ni between pyrite and arsenopyrite from copper and Ag-Pb-Zn deposits in the 
Scamander area supports a genetic association with tin-wo1fram deposits in the area, and 
the contrast between Co contents of pyrite and pyrrhotite from the copper deposits and the 
Ag-Ph-Zn deposits suggests a zonal character similar to that shown by other hydrothermal 
deposits in Tasmania. Sulphides from the copper and Ag-Ph-Zn deposits of Scamander and 
the adjacent gold·quartz veins from Hogans Track cannot be distinguished on the basis of 
trace element content. 

INTRODUCTION 

Trace element studies of sulphides from Tasmanian are deposits by Loftus­
Hills and Solomon, 1967; Groves and Loftus-Hills, 1968; Loftus-Hills, 1968; and 
Loftus-Hills et ai., 1969 have shown that trace element concentration trends can 
be used empirically as genetic discriminants provided local controls can be 
recognised. The previous work has been largely restricted to are occurrences 
in western Tasmania. 
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This study is an extension of the work of Loftus-Hills, 1968, and is an 
attempt to define genetic associations of are occurrences in NE Tasmania using 
the Co and Ni content of pyrite and arsenopyrite. The Co and Ni contents of 
these sulphides should rellect the availability of these elements during are forma­
tion because in general they are the predominant sulphides (generally >90%). 
In this respect the NE Tasmanian occurrences are more suitable for trace element 
studies than the western Tasmanian deposits which have extremely variable 
sulphide compositions. 

The main difficulty with this study has been the overall scarcity of sulphides 
in lodes in NE Tasmania, which has severely limited the sample data that can be 
obtained for anyone locality. 
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FIGURE 10: Geological sketch map of north-east Tasmania showing distribution of Middle 
Palaeozoic granitic rocks and tin and gold mineralisation. Map adapted from the 
Geological Map of Tasmania, 1:506,880, 1961. 
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BEDROCK GEOLOGY AND MINERALIZATION 
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GENERAL GEOLOGY OF ORE OCCURRENCES IN NE TASMANIA 

The primary ore occurrences in NE Tasmania fall into three main categories: 
cassiterite and wolframite deposits (with molybdenite); gold and gold-silver 
deposits and copper and Ag-Pb-Zn deposits (fig. 10). 

The cassiterite deposits occur predominantly either within Upper Devonian 
greisenised biotite adamellites and granites, with typical examples being Blue 
Tier (Jack, 1965), Rex Hill (Urquhart, 1967) and Royal George (Beattie, 1967), 
or in discordant quartz veins in the Mathinna Beds close to these granitic rocks, 
with typical examples occurring at Aberfoyle and Storeys Creek (Kingsbury, 1965). 
Irregular dissentinations within fracture zones in the Mathinna Beds also occur 
at the Great Pyramid Mine, Scamander (Jack, 1964). The wolframite deposits 
occur almost exclusively close to biotite adamellite or granite contacts in dis­
cordant quartz veins in the Mathinna Beds in the Scamander district (Twelvetrees, 
1911) and at Storeys Creek. 

The close association of the tin and wolfram deposits with biotite adamellites 
and granites has been noted by many authors and a genetic relationship between 
them appears probable. A recent compilation of analyses of the tin-bearing 
granitic rocks and a comparison with those from other tin provinces of the world 
by KJomlnsky and Groves (1970) reinforces this suggestion. 

Gold deposits occur almost exclusively in discordant quartz veins in the 
Mathinna Beds at considerable distances from exposed granitic rocks ; for example 
at Beaconsfield (Noldart, 1964), Lefroy (Groves, 1965), and in a belt between 
Mangana and Forester including Mathinna, Alberton and Dan Rivulet (Threader, 
1967). At Lisle and Golconda (Twelvetrees, 1909; Reid, 1926) and along 
Hogans Track, W of Scamander (Twelvetrees, 1900) gold-quartz veins occur 
in, or adjacent to, hornblende- and/or biotite-bearing granodiorites. 

Although the evidence is not conclusive several authors (e.g., Twelvetrees, 
1909; Reid, and Henderson, 1929; Carey, 1947; Hughes, 1947) have suggested 
a genetic relationship between the gold deposits and hornblende-bearing grano­
diorites. Comparisons of the chemistry of these granitic rocks with those from 
other gold provinces of the world further supports this relationship (Klom'insky 
and Groves, 1970) . 

Copper and Ag-Pb-Zn deposits occur almost exclusively in Scamander 
district (fig. 11). They occur as discordant quartz-sulphide veins between a 
zone of tin and wolfram deposits adjacent to biotite adameUites and granites, and 
a dyke of hornblende-biotite adameUite that extends parallel to the eastern coast­
line. A zone of copper deposits occurs adjacent to the most western zones of 
wolfram and tin deposits, and an outer zone of Ag-Pb-Zn deposits occur farther 
east and extends in to the dyke of hornblende-biotite adamellite. 

It is apparent that they have similar zonal sequences to that of many other 
zoned hydrothermal deposits (e.g., Both and Williams, 1968). The origin of 
these deposits is problematical: although Twelvetrees (1911) recognised the zonal 
nature of the deposits he considered that the outer Ag-Pb-Zn veins were genetically 
related to the dyke of hornblende-biotite adamellite. Similarly Carey (1947) 
suggested that the copper and Ag-Pb-Zn mineralisation was associated with gold 
mineralisation and the hornblende-bearing granitic rocks and were not related 
to the adjacent wolfram and tin mineralisation. The area has received little 
subsequent attention. 
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PREPARATION AND ANALYSIS OF SAMPLES 

The samples were collected in 3itU or from drill cores where possible, although 
in several cases material from mine dumps was used because the adjacent work­
ings were inaccessible. 

The samples were crushed and sieved to liberate sulphide grains from the 
enclosing quartz, and purified on a micropanner or superpanner dependent on 
the concentration of the sulphide present. In most cases a sulphide concentrate 
rather than pure sulphide was produced. Contamination from grinding equip­
ment was negligible. 

The samples were roasted and digested as described by Loftus-Hills (1968) 
and the impurities (predominantly quartz) were determined as the acid insoluble 
fraction. The analyses were carried out on a Techtron A.A.4 Atomic Absorption 
Spectrophotometer. Dr Loftus-Hills provided several of his samples to test the 
accuracy of the measurements and the results were found to agree with his results 
within the limits of precision given by him (Loftus-Hills, 1968) . 
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RESULTS OF THIS STUDY 

The cobalt and nickel content of arsenopyrite and pyrite from tin and wolfram 
deposits in NE Tasmania exhibits a wide spread of values. The Co/ Ni ratios for 
arsenopyrite are all equal to or greater than I . Those for pyrite are often less 
than 1 although some values are greater so that there is overlap of the Co/ Ni 
ratio fields for the two minerals (table I, fig. 12A). Arsenopyrite from the Rex 
Hill mine has a consistently higher Co/ Ni ratio than pyrite from the same mine 
(fig. 120), this being a similar distribution to that shown for arsenopyrite and 
pyrite from the tin deposits at Mt Bischoff and Renison Bell in western Tasmania 
(Groves, 1968; Loftus-Hills, 1968) . 
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FIGURE 120 ; Plots of Co against Ni for sulphides from north·east Tasmania. Gold and gold­
silver deposits. 

In sharp contrast the arsenopyrite and pyrite from gold-quartz veins (with 
the exception of those from Hogans Track) have Co/ Ni ratios predominantly 
less than 1 (table I, fig. 12B), and at Lefroy and Mathinna (the only deposits 
from which both arsenopyrite and pyrite were analysed) the arsenopyrite has an 
overall lower Co/ Ni ratio than pyrite from the same deposit (table I, fig. 120). 

31 



2000 

E 

1000 

800 

600 

400 

200 

100 
80 

a. 60 
a. 
0 40 

U 

20 

10 
8 · 

6 

, 

2 

c 

£:.~y Ey Po ORE DEPOSITS 

I • 

n 0 

o 

• 

2 

o 

... COPPER DEPOSITS 

l:J. Ag -Pb -Zn DEPOSITS IN 
MATHINNA BEDS 

6 e 10 20 4U 60 8C 100 

Ni ppm. 

/ 

I [ 
AOO 600 800 1000 
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Ag-Pb-Zn deposits, Scamander district. 

This marked contrast shown by the distribution of Co and Ni between 
arsenopyrite and pyrite from tin-wolfram deposits and gold-quartz veins further 
reinforces the concept of different sources for these deposits. 

Arsenopyrite and pyrite from the copper and Ag-Pb-Zn deposits (both in 
the Mathinna Beds and in the dyke of hornblende-biotite adamellite) of the 
Scamander district show a similar distribution to those from the tin and wolfram 
deposits with most arsenopyrite having Co/ Ni ratios greater than 1 (table 1, 
fig. 12C). Where arsenopyrite and pyrite have been analysed from the same 
deposit (Orieco, Beulah, Scamaoder) the Co/ Ni ratio of the arsenopyrite is 
invariably higher than that of the pyrite (table 1, fig. 12D). This suggests a 
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between sulphides for individual deposits. 

correlation with the tin-wolfram deposits rather than with the normal gold-quartz 
mineralisation associated with hornblende-bearing granodiorites. 

Further evideoce that the Cu and Ag-Pb-Zn mineralisation is possibly related 
to a source to the west (biotite adamellite and granite) rather than a source to 
the east (hornblende-biotite adamellite) is provided by the distribution of Co and 
Ni in pyrite and pyrrhotite in the copper and Ag-Pb-Zn zones. At Zeehan 
(Williams, 1968) and Mt Bischoff (Groves, 1968; Loftus-Hills, 1968) pyrite and 
pyrrhotite respectively show a decrease in Co and increase in Ni away from the 
apparent source, and at Storeys Creek (Loftus-Hills, 1968) pyrite shows a 
decrease in Co with relatively constant Ni contents away from the apparent 
source. Decreasing Co content of sulphides away from the apparent source is 
common to all these localities. At Scamander, pyrite from the copper deposits 
has a significantly higher Co and Ni content than that from the Ag-Pb-Zn deposits 
(table I, fig. 12C), and here the trend for Co is consistent with a source to the 
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west although Ni shows a different trend to that shown in any of the other three 
examples of zoned deposits. The scanty data from pyrrhotite of the Scamander 
area indicates a similar trend (table I, fig. 12C). 

Arsenopyrite from the gold-quartz veins at Hogans Track, in the Scamander 
area, has a similar distribution of Co and Ni and Co/Ni ratios to other mineralisa­
tion in the Scamander area, although there is no indication of the distribution 
between arsenopyrite and the pyrite because of the absence of separable pyrite in 
the material available. Although distinctions between groups of deposits have been 
largely made on the distribution of Co and Ni between arsenopyrite and pyrite, 
it is still apparent that the Co and Ni contents of arsenopyrite from the Hogans 
Track mines are significantly different from those of the normal gold-quartz 
mineralisation, and a different source is indicated. This had previously been 
suspected from their spatial assocation with the biotite granodiorites (lacking 
hornblende) and later biotite adamellites (fig. 11). 

It is impossible to demonstrate a different source for the gold-quartz veins 
along Hogans Track and the copper and Ag-Pb-Zn deposits of the Scamander 
area on the available trace element data. 
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TABLE I. COBALT AND NICKEL CONTENTS OF SULPHIDES FROM ORE 
DEPOSITS IN NORTH-EAST TASMANIA 

Type of 
deposits 
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