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Fig. 1 Geological structure sketch map (a), main cross sections (b) and mining level (¢) of Jinchuan ore-bearing ultramafic
intrusions: 1—Quaternary; 2—Serpentinized marble interlated with streaky migmatite; 3—Chlorite schist and Garnet bearing
bi-mica gneisses; 4—Banded migmatites-homogeneous migmatite; 5S—Serpentinized marble; 6—Plagioclase biotite gneiss; 7—
Agmatite- homogeneous migmatite; 8—Granodiorite porphyry; 9—Ultrabasic rock; 10—Rich orebody; 11—Lean orebody; 12—
Massive sulphide orebody; 13—Surrounding rock; 14—Measured geological boundary; 15—Inferred geological boundary; 16—

Measured and buried fault; 17—Sampling levels; 18—Sampling point and sample number
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Fig. 2 Texture and structure characteristics of ores in Jinchuan Ni-Cu-(PGE) deposit: (a) Massive sulphide ore; (b) Massive
sulphide: Almost entirely consists of metal sulfides and minor magnetite(—); (c) Sideronitic ore; (d) Sideronitic ore: Metal sulfides
which are mainly composed of pyrrhotite, pentlandite and chalcopyrite are uniformly filled into crack of olivine and minor pyroxene
(—); (e) Partial sideronitic ore: Metal sulfides are locally distributed in gangue mineral, it does not form a conspicuous network (—); (f)
Vein interpenetration ore; (g) Vein interpenetration ore: Late vein of metal sulfides interspersed in sideronitic ore(—); (h) Copper-rich
ore: High content of chalcopyrite(—); (i) Copper-rich orebody interspersed in massive sulphide orebody completely. ((—) Plane

polarized light; Abbreviations for minerals: Po—Pyrrhotite; Pn—Pentlandite; Ccp—Chalcopyrite; Mag—Magnetite)
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Table 1 Contents of PGE, Ni, Cu in Jinchuan deposit
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12-16 2 63.8 53.5 343 42.6 129.3 83.9 2.93 7.16 31.23
12-17 3 111 263 12.1 16 412 334 0.71 2.52 15.35
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PRFE S, AR AT A B Jm AR H B b e i 1114 4 TE-1 SRR b, Bk T S0k [26).
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(Ir=————="+ Ru=———=)
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1—Copper-rich ore; 2—Massive sulphide ore; 3—Rein interpenetration ore; 4—Sideronitic ore; 5—Partial sideronitic ore. J2—
Sample collected from II-2 orebody, test unit is China Nonferrous Metals (Gulin) Geology and Mining Co. Lte; Il 14—Sample

collected from II-1 orbody, and data are from Ref. [26]
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deposit(primitive mantle values were cited by Ref. [24])
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Fig. 4 Pd/Ir-Pt/Pt* diagram of net-structured ores and partly
net-structured ores in Orebody II-2, Jinchuan deposit (modified
from Ref. [25])
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Fig. 5 Pd/Ir—S diagram of Jinchuan ore body (based on Ref.
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Distinction of platinum group elements geochemistry in
Jinchuan Cu-Ni sulfide deposit and its implication for
magmatic evolution

ZENG Ren-yu"?, LAI Jian-qing" %, MAO Xian-cheng" %, ZHAO Yin" 2,
LIU Pin"?% ZHU Jia-wei"?, YUE Bin’, AI Qi-xing’

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals,
Ministry of Education, Central South University, Changsha 410083, China;
2. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
3. Nickel Cobalt Research and Design Institute, Jinchuan Group Co., Ltd., Jinchang 737104, China)

Abstract: The I[-2 orebody, which is located in the east of line 1130, is the second largest orebody of Jinchuan Cu-Ni
(PGE) sulfide deposit. In order to find out the particularity of parental magma of I[-2 orebody during evolution, the
contents of platinum group elements(PGE), Cu, Ni and S in I[-2 orebody were analyzed by using nickel sulphide fire
assay technique ICP-MS. Its characteristics were researched and compared with that of II-1 orebody. ZPGE contents of
the 1[-2 orebody have large variation range (44.6x10°-8526.7x10"%). The data of Pd/Ir , which ranges from 1.25 to
26.55, indicates that the I[-2 orebody is of magmatic origin. Sideronitic ore and partial sideronitic ore, which are the
main ore types, have similar distribution patterns. Besides, sideronitic ore and partial sideronitic ore show gradual
transition contact, which illustrates that the two ore types are products of the same emplacement period. Copper-rich ore,
massive sulphide ore and vein interpenetration ore have complementary relations in the PGE distribution pattern diagram,
and there is a clear distinction among these three ore types, sideronitic ore and partial sideronitic ore. The
LPGE(8526.7x10™%) and Cu/Ni(5.46) of copper-rich ore are extremely high, and massive sulphide ore and vein
interpenetration ore have the feature of relative accumulation of the IPGE (XPPGE/ZIPGE<(1). Therefore, copper-rich
ore, massive sulphide ore and vein interpenetration ore are formed in the late stage of magmatic evolution, and the
contact relationship shows that emplacement of massive sulphide ore precedes copper-rich ore. Based on comparison of
sideronitic ores’ PGE, Cu and Ni features between 1I-2 and II-1 orebodies, parental magmas of these two ore bodies
belong to high-MgO type topicritic basalt formed by moderate partial melting of mantle and have the same source
characteristics. PGE distribution patterns, PGEs differentiation situation, Cu/Ni and Cu/Pd, and the relationship of Ir and
Ru, Rh, Pt and Pd of sideronitic ores were used to study the parental magma of II-2 and II-1 orebodies in terms of sulfide
liquid-silicate system and MSS-sulfide liquid system, it might be possible to deduce that sulfides of the two ore bodies
are successively separated from the parental magma, with out-of-step evolution features. Based on the studies on
genchemical section of II-2 orebody, the contour map of longitudinal section projection and XOY plane projection of Ni
and Cu grade, the separation processes of the two orebodies sulfide occur in deep-seated magma chamber and intrude the
pre-existing tensional rupture through different magma conduit systems, forming II-2 and II-1 orebodies.

Key words: Jinchuan; Cu-Ni sulfide deposit; platinum-group elements; magma conduit; metallogenic process
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