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Investigation of pyrite varieties in the Sarcheshmeh copper mine with emphasis on the
significance of active pyrite
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Abstract

The Sarcheshmeh porphyry copper deposit is situated in the southern segment of the Urumieh—Dokhtar Volcanic
Belt (UDVB), which constitutes a faulted and folded magmatic—sedimentary assemblage. This elliptical ore body
was formed by the emplacement of a granodioritic stock and multiple associated dike phases during the late
Tertiary period into Eocene volcanic—sedimentary rocks, accompanied by extensive copper mineralization.
Alteration types in the area include argillic, propylitic, phyllic, and potassic assemblages, observable in both
supergene and hypogene zones. The present study, along with XRD analyses, indicates that fracture and vein
fillings within the Sarcheshmeh copper mine—occurring in both mineralized and barren rocks—comprise
minerals such as pyrite, calcite, quartz, dolomite, biotite, illite, galena, sphalerite, muscovite, chamosite,
chalcopyrite, and chalcocite. Accurate identification of these infill materials is essential prior to loading by
excavators, shovels, and loaders, and subsequent transportation to crushers and the concentration plant. This is
due to the fact that the presence of certain minerals, including pyrite, pseudochalcocite, and chalcocite, can disrupt
copper processing and reduce the final grade. Distinguishing between blackish, weathered pyrite grains coated by
chalcocite (active pyrite) and genuine chalcocite has persistently been challenging in the Sarcheshmeh mine,
underscoring the necessity for their precise differentiation during both extraction and processing stages.

Keywords: Black pyrite, pseudochalcocite, active pyrite, joints, Sarcheshmeh ore deposit.
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