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Abstract: The Pulang porphyry copper deposit is the largest one in the Zhongdian area, Yunnan Province, China. Its
mineralization has closely genetic relationship with the Pulang complex, primarily composed of the mineralized quartz
diorite porphyry (Phase 1) and quartz monzonite porphyry (Phase 2), and the barren diorite porphyry (Phase 3). In this
study, the in-situ analysis of trace elements of zircon crystals, and the in-situ analysis of major elements of apatite grains
from porphyries of the Pulang complex have been carried out. The Ce/Ce” values, Ce**/Ce*'ratios, and Ce/Nd ratios of
zircon grains indicate that the relative oxidation state of magma of the barren diorite porphyry is similar to that of magma
of the mineralized quartz diorite porphyry, but clearly higher than that of magma of the mineralized quartz monzonite
porphyry. Cl, OH and SO; components of apatites indicate that magmas of all porphyries of three phases have similar H,0
contents, but magmas of mineralized quartz diorite porphyry (Phase 1) and quartz monzonite porphyry (Phase 2) have
higher CI contents and sulfur fugacities than magma of the barren diorite porphyry (Phase 3). The high oxygen and sulfur
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fugacities and enrichment of H,O and Cl in magmas of porphyries are all the key factors for the porphyry copper
mineralization. Magmas of porphyries of three phases in the Pulang complex are all characterized with the high oxygen
fugacity and enrichment of H,O. However, magma of the barren diorite porphyry (Phase 3) has clearly lower CI contents
and sulfur fugacity than magmas of mineralized quartz diorite porphyry (Phase 1) and quartz monzonite porphyry (Phase
2). The differences in Cl contents and sulfur fugacity between magmas of the mineralized and barren porphyries are most
likely one of the significant causes leading to mineralization in the quartz diorite porphyry (Phase 1) and quartz monzonite
porphyry (Phase 2), but no mineralization in diorite porphyry (Phase 3).

Keywords: Pulang complex; Zircon; Apatite; In-situ geochemical compositions
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Fig. 1. Simplified geological map and cross-section for the Pulang porphyry Cu deposit.
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Fig. 2. Macro- and micro-photographs for samples from the Pulang complex: (A) quartz diorite porphyry, (B) quartz
monzonite porphyry, and (C) diorite porphyry.
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