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Abstract

The skarn copper orefield in Sayak is hosted in the contact zone of Late Carboniferous granitoid intrusions
and Middle Carboniferous limestone. Orebodies occur in lenticular and veinlet forms in skarn. The hydrothermal
process can be divided into four stages: garnet skarn stage ( [ ), epidote-garnet skarn stage ( Il ), magnetite

stage ([l ) and quartz-sulfide stage (IV). The copper mineralization is hosted in the stage IV quartz-sulfide veins
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and shows a mineral assemblage of quartz-pyrite-chalcopyrite-pyrrhotite. Three types of garnet was recognized in
skarn, i.e., yellow green garnet in garnet skarn, colorless garnet replacing the first type, and colorless garnet
with zonation in epidote-garnet skarn. The compositions of garnets of different types are also distinct. With the
evolution of the hydrothermal system, the average w (AL Oj;) content in garnet increased from <1% to ~5%,
while the Fe** aupf in garnets decreased from 2.15 to 1.57, indicating the decrease of oxygen fugacity and in-
crease of Al content in the ore-forming system. The compositions of garnet and pyroxene in skarn are very simi-
lar to those from world-class skarn Mo-Cu-Au deposits. Based on geological characteristics, mineral assemblages
and chemistry of skarn minerals, the authors have reached the conclusion that the mineralization of the Sayak
skarn copper ore district was generated by the reaction between magmatic water and limestone. The increase of pH,
decrease of temperature and oxygen fugacity induced the deposition of magnetite, pyrite, chalcopyrite and pyrrhotite.
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Fig. 9 Variation of major elements in magnetite
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