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Styles of high-sulphidation gold, silver and copper mineralisation in porphyry and epithermal environments* By R H Sillitoe1 ABSTRACT High-sulphidation (HS) gold, silver and/or copper deposits are generated in both the epithermal and the upper parts of the underlying porphyry environments over vertical intervals of up to 2 km. The HS deposits are generated in advanced argillic lithocaps, which are products of the absorption of acidic magmatic volatiles by voluminous groundwater systems. Mineralisation styles in HS systems reflect depth of formation as well as the interplay between structural, lithological and hydrothermal parameters. The deep parts of HS systems, at depths of >1000 m, are typified by disseminated copper±gold mineralisation comprising digenite, chalcocite and covellite in pervasive advanced argillic as well as underlying sericitic alteration. In highly telescoped systems, such mineralisation may overprint porphyry stocks and associated quartz-veinlet stockworks. Intermediate levels of HS systems commonly contain fault-controlled copper-gold mineralisation, typically as enargite in bodies of vuggy residual quartz, silicification and/or massive pyritic sulphide. The shallow parts of HS systems, at depths of 1000 m, intermediate 500 - 1000 m and shallow 5-million ounce Victoria LS epithermal vein system alongside the Lepanto HS copper-gold deposit (Cuison, Claveria and Andam, 1998) emphasises the potential for major gold concentrations peripheral to the generally more prominent HS parts of systems. Indeed, areas immediately beyond advanced argillic lithocaps are rarely explored in any detail, but clearly deserve attention. The largest HS gold deposits, like Pueblo Viejo, Yanacocha, Pierina and Pascua-Lama, are located in the shallow epithermal parts of HS systems, where suitable lithological permeability is available. Preferred host rocks seem to be ignimbrite, other types of tuffs, volcaniclastic units and lacustrine sediments, especially the first of these. Welded, not only poorly or non-welded, ignimbrite seems to be a favoured host rock for HS mineralisation. Nevertheless, thorough structural preparation of relatively impermeable lithologies at shallow epithermal levels may also help to create large HS deposits, as observed at Pascua-Lama (D Heberlein, unpub talk, 2000). Although some of these large deposits possess relatively high-grade ore (eg Pueblo Viejo, Pierina), there is a tendency for them to be characterised by relatively low average gold contents. Consequently, supergene oxidation is a requirement for economic viability and, hence, they are an exploration objective principally in the western Americas for climatic rather than hydrothermal reasons. The siliceous, porous and locally friable nature of these oxidised gold ores makes them ideal for heap-leach cyanidation, in some cases without preparatory crushing. The extremely shallow settings of some of these large gold deposits means that all or parts of them may be concealed beneath barren acid-leached rock formed in the steam-heated environment and, therefore, lack any appreciable geochemical signature. Major tonnages of ore are concealed in this manner at several deposits (eg Pascua-Lama, Coipa Norte at La Coipa). ACKNOWLEDGEMENTS I would like to thank the many geologists who have worked with me over the years at 35 of the HS deposits included in this review. Their observations and ideas have been a great source of stimulation, although they should not be held responsible for my interpretations. A detailed review of the manuscript by Jeff Hedenquist and ‘green lights’ from Antonio Arribas, Jr and Richard Herrington are acknowledged with thanks.
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