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Trace elements in copper mines are of more concern than 
ever as the technology of copper extraction changes to become 
both more efficient and more environmentally controlled. 

We have embarked on a project to establish dependable 
metal ratios based on mine geology, ore mineralogy, and assay 
chemistry, to provide input for ore models to allow detailed 
prediction of trace metal content at the Chuquicamata copper 
mine in northern Chile. To establish the controls for trace 
metal variation we are studying data from trench and drillcore 
samples from and below the current mining surface which is 
near the base of the supergene enrichment blanket. 

Arsenic and antimony occur in two distinct settings. 
There is a low-As background setting of As and Sb as trace 
components of Cu-sulphide minerals. Superimposed on this 
background are high-As enargite-pyrite vein arrays. Both of 

these settings have been affected by subsequent supergene 
processes which mildly enriched As and Sb near the base of 
the Cu enrichment zone. Just below the base of supergene Cu 
enrichment, is a broad zone of high zinc. Within the zone of 
high Zn values is a much narrower zone of high Pb. Both Zn 
and Pb are virtually absent within the lowennost supergene 
Cu-ores. 

Arsenic and antimony occur mostly in enargite 
(Cu3AsS4), Zn in sphalerite, and Pb in very small galena 
grains. Other trace-metal sulphide minerals are present in 
significant amounts only where the total trace metal content is 
very high. Colusite Cu24(As,Sb,V,Fe,Ge)8S32 and wittichenite 
Cu3(Bi,Pb)S3 are the most important of these trace minerals 
primarily due to their content of additional deleterious trace 
metals. 
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