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(Lithology, alteration and mineralization of the Fishtie Cu-Co
deposit, Zambian Copperbelt)
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Fishtie is a copper-rich deposit situated southeast of the Zambian Copperbelt (ZCB), about 30 km
north of Mkushi town, close to the international boundary between Zambia and the Democratic
Republic of Congo. The deposit was discovered in 2004 by First Quantum Minerals (FQM)
Limited through systematic application of soil geochemistry, magnetic survey and drilling. This
drilling intersected 300 meters wide by over a kilometre long east-west striking copper orebody
similar to the ZCB deposits, but hosted at a higher stratigraphic position in the Katanga
Supergroup. The reserves are estimated at 55 Mt of copper at an average grade of 1.04%,
occurring as oxide, sulfide and mixed oxide-sulfide ores. Cobalt-rich orebodies are present within
the copper orebody, but the two metals show different vertical enrichment and depletion trends.
This study was conducted to investigate the following geological characteristics of the Fishtie
deposit: (1) the source of the metals, especially copper and cobalt; (2) the source of sulfur; (3) the
physical and chemical characteristics of the lithology that are responsible for copper and cobalt
mineralization; (4) the timing of mineralization; and (5) the factors controlling the spatial
distribution of copper and cobalt metals.

Petrographic results of samples from the Grand Conglomérat Formation sitting on the
basement rocks shows chalcopyrite preferentially disseminated in chlorite-rich clasts.
These clasts weathered from basement mafic rocks and are considered to be the source
of copper and cobalt. Copper and cobalt were leached from detrital mafic minerals

during hydrothermal alteration and metamorphism, resulting in decomposition of
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clasts to chlorite and chalcopyrite. Mineral chemistry of alteration minerals suggest
that copper and cobalt were liberated as ions during the alteration of chlorite to biotite.
The metal ions were transported to the site of deposition through post-folding faults
which provided conduits for the oxidizing mineralizing fluids. Copper and cobalt
precipitated as chalcocite, bornite, chalcopyrite, cobaltite and carrollite at the
boundary of dolostone and reduced beds of alternating siltstone and sandstone. High-
grade copper mineralization of chalcopyrite and bornite formed in folded beds of
alternating siltstone and sandstone which acted as traps for mineralizing fluids and
hydrocarbons. Copper and cobalt mineralization is zoned from deeper level sulfide
mineralization to a shallow supergene mineralization of chalcocite, malachite,

heteroginite and cobaltoan dolomite.
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