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A tentative study of ore geochemistry and ore-forming mechanism of Pulang
porphyry copper deposit in Zhongdian, northwestern Yunnan
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(1 State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, CAS, Guiyang 550002, Guizhou, China;
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Abstract

Located in Zhongdian volcanic arc in the southern part of the Yidun island arc, the Pulang porphyry copper
deposit discovered in 1999 is a typical benioff subduction-related superlarge copper deposit. The porphyry bodies
intruded into Triassic strata of clastic rocks with carbonates and volcanic rocks. Copper mineralization mainly oc-
curs in quartz monzonite porphyry and quartz diorite porphyry, characterized by potassic alteration, quartz-
sericite -pyrite alteration and propylytization. Ore minerals include mainly chalcopyrite, pyrite, molybdenite,
pyrrhotite, subordinately magnetite, chalcocite, bornite, and locally malachite. Based on a comparison of REE
characteristics between typical mineralized porphyry and barren or weakly mineralized porphyry as well as a S
isotopic study, it is shown that, with the increase of Cu contents of the porphyries, both the total REE contents
(2REE) and the REE fractionation parameters (LREE/HREE), (La/Yb)y, (La/Yb)xn, (Gd/Yb)yn de-
crease continuously, whereas the weak Eu anomalies on the REE distribution patterns of samples generally be-

come stronger, with the exception of the weak Eu anomaly for the sample containing late stage K-feldspar coarse
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veins. The 8*Scpr values of sulfides (pyrite, chalcopyrite and molybdenite) range from —2.23%o to 3.75%o,
and their normal distribution histogram indicates that sulfur was derived mainly from the magma. Combined
with previous work on geological prospecting, petrology, geochronology and fluid inclusions, the authors com-
prehensively analyzed the geodynamic background for the metallogeny of the Zhongdian Cu-polymetallic belt and
discussed preliminarily ore-forming mechanism of the Pulang porphyry copper deposit. It is believed that the low
angle oblique subduction of the Ganzi-Litang ocean slab during the period from 235 Ma to 210 Ma strongly af-
fected the Zhongdian area in such aspects as the formation of NW-trending fractures and folds and the subsequent
island arc magmatic movement. A supercritical fluid rich in Cu, Fe, S, Cl~, HCO; , CO3", CO,, Na*, K",
Ca’" components, which was formed through the evolution of the porphyritic magma derived from the partial
melting of oceanic slab, reacted with the early emplaced porphyry and caused porphyry copper mineralization.
Key words: geochemistry, porphyry copper deposit, ore-forming mechanism, trace earth elements, sulfur

isotope, Pulang, Zhongdian.
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Fig. 1 Geological map of the Pulang porphyry copper deposit modified after data from the Yunnan Geological Survey 2004
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Fig. 2 Chondrite-normalized REE patterns of rocks and ores from the Pulang porphyry copper deposit
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Table 3 Various isotopic dating ages of porphyry bodies and associated mineralizations in Zhongdian area
t Ma
Ar-Ar 216.0+1" 1
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