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Abstract 

Heavy metals copper, lead, zinc, cobalt and nickel released from the mining and processing 

of copper-bearing sulphide minerals at the Mount Gunson Cattle Grid district in central 

South Australia, were studied to determine their geochemical behaviour and distribution in 

near surface environments in three tailings impoundments. The Cattle Grid mine was in 

operation during 1972 - 1986, producing approximately 7.4 million tonnes of tailings. This 

study of the tailings showed that oxidation of sulphide minerals in the upper 2 m of the 

tailings; coupled with a system dominated by evaporation, lead to the occurrence of 

water-soluble secondary salts in the oxidation zone, resulting in an average pH of 5. In 

contrast' element fluctuation within the reduced environment at depths below 2 m is a 

function of mineral, grainsize partitioning upon deposition, grade of ore being mined and the 

efficiency of the extraction process resulting in an average pH of 8. 
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Introduction 

During Australia's history sediment-hosted copper deposits have provided approximately 

two-thirds of Australia's copper production (Lambert et al., 1984). These deposits are 

characterised by disseminated, commonly zonally distributed sulphides that occur in reduced 

rocks near oxidation-reduction boundaries (Van Herk et al., 1975). South Australia can be 

considered as one of the world's major copper belts with deposits in Kapunda, Burra, 

Wallaroo, Moonta, Olympic Dam and Mount Gunson (Dickson, 1942). Between 1875-1972 

several deposits were discovered at Mount Gunson. These deposits are located in the Upper 
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