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The presence of zinc in hypogene copper sulphides at 
Chuquicamata has been known from chemical analyses and 
polished section descriptions for half a century, but it was only 
in the 1990s, when zinc interfered with innovative metallurgical 
processes that it was given any attention. Although it has never 
been recovered, zinc is probably as abundant as molybdenum. 
The background concentration in the deposit’s porphyry rocks 
(0.010% Zn) is an order of magnitude greater than similar 
granodiorites elsewhere. Zinc was introduced relatively late 
in the hydrothermal evolution of the deposit and is strongly 
structurally controled. Zinc occurs in sphalerite (ZnS) and in 
rare tennantite (Cu1212 As4 S1313 to Cu1010 Zn2 As4 S1313) in which it 
contains up to 8% Zn. Enargite (Cu3AsS4) contains up to 2% Zn 
but in general all other copper sulphides contain less than 0.6% 
Zn, the detection limit of the microprobe in these assemblages. 
There are two main styles of sphalerite occurrence: 1) crystals 
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or grains and 2) rims. 1) Sphalerite grains of up to several mil-
limetres occur in thin veins and disseminated, generally as-
sociated with anhydrite (Ca SO4), bornite (Cu5FeS4), covellite 
(CuS) and enargite; this sphalerite contains little Cu in solid 
solution, but contains chalcopyrite (CuFeS2) inclusions and is 
considered hypogene (primary). 2) Sphalerite thin (2 to 5 µm 
thick) shells or “rims” coating hypogene digenite (Cu9S5) and 
often hypogene or supergene covellite and supergene djurleite 
(Cu1.971.97S). Rim sphalerite contains from 1 to 12% Cu, but some 
of the Cu may be present as intermixed Cu mineral phases. 
Whereas the grain sphalerite is mainly associated with late 
veins, the sphalerite coatings or “rims” are distributed in a sub-
horizontal blanket that parallels the bottom layer of supergene 
copper minerals, mainly chalcocite (Cu2S). This sphalerite we 
interpret to be supergene in origin, but this interpretation is 
still controversial, because supergene sphalerite is extremely 
rare. Whereas hypogene crystalline sphalerite is relatively easy 
to separate during fl otation and could be recovered economi-
cally, the concentration of “rim” sphalerite would carry along 
Cu that would be diffi cult to separate metallurgically.
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