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Pyrite is ubiquitous in the world-class iron oxideCu-Au (IOCG) deposits of the Candelaria-Punta del
Cobre district. It is documented from early to late
stages of alteration and mineralization, and observed
in deeper and shallow levels of the mineralized ore
bodies. Despite its abundance, the chemical and
isotopic variations of pyrite at Candelaria remain
unknown. Here we present the first pyrite geochemical
dataset in samples collected throughout the district.
These were used to characterize and constrain the
nature of mineralization. Synchrotron-XRF elemental
maps of pyrite grains show a strong zonation of Co,
Ni, As and Se, and Co/Ni ratios that suggest a mafic
affinity. In situ δ34S values measured using SIMS
range between -2 to +10‰, with most analyses
ranging between -1 to +2‰, which points to
predominantly magmatic source for sulfur. Se/Co
ratios in pyrite correlate with the δ34S data, suggesting
redox changes of the hydrothermal fluid that are
recorded at the grain scale. These redox variations also
correlate with the occurrence of different Fe oxides
observed in the district, which include magnetite,
mushketovite, specularite. Se/S vs. δ34S data, on the
other hand, show that the main-stage mineralization
has a magmatic signal, while the late-stage
mineralization has a more basinal signature. Our
results indicate that the hydrothermal fluids
responsible for mineralization in the Candelaria-Punta
del Cobre district are unequivocally of magmatichydrothermal origin, with a late incursion of basinderived fluids occurred that precipitated additional
sulfides in the system.

