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Abstract

As one of the most important copper minerals, bornite extensively occurs in the Jiama Cu-polymetallic de-
posit. Being rare in China, bornite serves as the main copper-bearing mineral in the porphyry mineralization sys-
tem. Bornite is widely distributed in skarn-type ores and skarnized marble-type ores in this ore deposit, with a
small amount of bornite existent in the hornfels-type ore bodies. Bornite most widely occurs in the wollastonite
skarn-type ores, characterized by the highest content, with the highest content of bornite in some ore blocks be-
ing up to 75% . Bornite has a accompanying or paragenetic relationship with wollastoniue. Bornite ores mainly
show fine veinlike (stock veinlet), dissemination and massive structures. Bornite and chalcopyrite generally con-
stitute a detachable portion of solid solution. Bornite ores of different colors occur in various ore types. In horn-
fels it mainly shows blue color, while tarnish-purple and brownish-red colors are the main colors in skarn, and

purple color is commonly seen in marbles. Studies show that the color diversity of bornite results from Fe con-
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tent, ore-forming temperature and the amount of chalcopyrite melted from solid solution. The research on the
detachable portion of bornite ore and the formation conditions of gladite ore in this ore deposit shows that bornite
ores were mainly formed in the medium-high temperature phase (225C ~450C ), with a few formed in the
medium temperature stage (175C ~225C) in the Jiama copper polymetallic deposit. A study of sulfur isotopic
composition of copper minerals shows that sulfur was mainly derived from magmatic sources in this ore deposit.
Mineralogical studies of bornites have confirmed that the formation of the Jiama copper polymetallic deposit was
related to Miocene magmatic activity rather than to SEDEX held by previous researchers.
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Fig. 1 Tectonic subdivisions of the Gangdise orogenic belt in Tibet after Pan et al. 2006
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Fig. 2 Simplified geological map of the Jiama Cu polymetallic ore deposit modified after Tang et al. 2009
1—Quaternary 2—Sandslate and hornfels in Lower Cretaceous Linbuzong Formation 3—Limestone and marble in Upper Jurassic Duodigou For-
mation 4—Skarnized limestone and skarnized marble 5—Granite diorite porphyry vein of late Himalayan period 6—Granite porphyry vein of
late Himalayan period 7—Skarn ‘8—Skarn-type ore body 9—Decollement-nappe structure fault 10—Ore-intersecting drill hole 11—Drill hole

without ore 12—Exploration line and its serial number
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Fig. 4 Features of bornite in rocks of different lithologic characters in the Jiama Cu polymetallic deposit

a. ZK3220—63.3 m- bornite and pyrite in silicified hornfels: b. ZK2418 — 55 m, bornite and chalcopyrite in silicified hornfels: ¢. ZK721 —477.2
m» spotted bornite in marble: d. ZK721—477.8 m,» bomite and chalcopyrite vein in marble; e. ZK024 —620.4 m, disseminated bornite in

skarn; f. ZK024 —511.8 m» large bornite vein in skarn; Bn—Bornite; Py—Pyrite; Cp—Chalcopyrite
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Fig. 5 Features of bornite in different skamn types of the Jiama ore deposit
a. ZK1208 —262.65 m» bomite in wollastonite skarn: b. ZK1205 —188.6 m» bornite in garnet skarn: c¢. ZK2315—274.9 m, bornite in wollas-
tonite skarn: d. ZK722 —435.6 m» bormite in garnet skarn: e. ZK1602 —64.87 m, bornite and chalcopyrite in garnet skarn: {. ZK1602 —76.87
m- bornite in quartz vein of skarmn: g. ZK1602 —126.78 m » crumbly bornite and chalcopyrites h. ZK1602 —126.9 m» bornite in skarn Bn—Bor-
nites Wo—Wollastonites Gr—Garnet: Qz—Quartz; Cp—Chalcopyrite
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Fig. 6 Fabric characteristics of bornite in the Jiama Cu polymetallic deposit
a. JM3901 —77.78 m, skarn, foliated texture generated by solid solution decomposition: chalcopyrite in bornite (plainlight>s b. JM9602 —145.7
m» sericite slate, lattice texture generated by solid solution decomposition: bornite in chalcopyrite Cplainlight): ¢. JM3901 —90.08 m» skarn» lat-
tice texture generated by solid solution decomposition: chalcopyrite in bornite (plainlight): d. JM2309 —148.2 m» skarns eutectic boundary tex-
ture: bornite and chalcocite ( plainlight J: e. JM2409 —429.75 m» skarn, metasomaric texture (plainlight): . JM803 —66.8 m» skarn, xenomor-
phichypidiomorphic granular bornite and chalcocite (plainlight): Bnr—Bornite; Gn—Galena: Ce—Chalcocite; Cp—Chalcopyrite
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3
2 Table 3  Sulphur isotopic composition of main copper-bearing
2 Cu minerals in the Jiama Cu-polymetallic deposit
Fe S Fe S %o
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