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Origin of porphyry intrusions hosting superlarge Pulang porphyry copper
deposit in Yunnan Province: Implications for metallogenesis
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Abstract

The superlarge Pulang porphyry copper deposit is located in northwestern Yunnan Province. Tectonically,
it lies in Zhongdian arc in the southern part of the Yidun arc that was formed as a result of the westward subduc-
tion of the Garze-Litang ocean crust in Late Triassic. Ore-related quartz diorite and quartz monzonite from the

Pulang porphyritic intrusive complex are characterized by w (Si0,) >61%, w(AlO;) ranging from 11.28% to
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19.12%, w(MgO) from 1.98% to 4.04% (higher in quartz diorite), enrichment of large ion lithosphile ele-
ments (e.g., Rb, Sr, Ba) and depletion of high field-strength elements (e.g., Nb, Ta, Zr) as well as relative-
ly high Sr/Y (27~63) and La/Yb ratios (14 ~31), with distinct negative Eu anomalies. Some samples fall into
the adakite field whereas the others into the normal arc magmas field in the Y-Sr/Y and Yb-La/Yb diagrams.
The adakitic affinity of the Pulang ore-bearing porphyries can be interpreted as follows: in late Triassic, dehy-
dration of the westward subducting Garze-Litang ocean crust produced solute-rich aqueous fluids resulting in
metasomatization of the overlying mantle wedge, and its partial melting formed basaltic magmas that had experi-
enced fractionation and crystallization of an assemblage consisting of amphibole, plagioclase and apatite in the
magma chamber or during their ascent to generate the Pulang ore-bearing porphyries. The abundance of biotite
and amphibole phenocrysts in the ore-bearing porphyries indicates that the primitive magmas were hydrous and
facilitated fractionation of amphibole and suppression of plagioclase crystallization, a process well explaining the
high Sr/Y ratios observed in some samples. The hydrous primitive magmas contributed to the formation of the
magmatic-hydrothermal system and the transport of metal elements (e. g., Cu, Au) into the fluid phase.
Further ascending of such magmas led to the exsolution of vast ore-forming fluids that finally produced the
Pulang porphyry copper deposit at the shallow crust level.

Key words: geochemistry, fractionation and crystallization, porphyry copper deposit, partial melting,

adakite, Pulang
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