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Fig.1 Geological sketch plane (a, b , ¢) and section (d, e) of the Jinchuan intrusion [14]
1—Quaternary; 2—Baijiazuizi Formation of Longshoushan Group; 3—Tamazigou Formation of Longshoushan
Group; 4—Granite; 5—Mafic—ultramafite; 6—Precambrian; 7—Lherzolite; 8—Plagioclase lherzolite; 9—Olivine
websterite; 10—Websterite; 11—Disseminated ore; 12—Sideronitic iron ore body; 13—Oxidized ore; 14—Contact
metasomatic ore body; 15—Massive sulfide ore; 16—Lithofacies boundary; 17—Serial number of ore body;

18—Measured and inferred fault; 19—Drill hole; 20—Serial number of exploration line
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Fig. 2 Geological longitudinal profile of IV pluton

1— Pyroxene—bearing olivine; 2—Lherzolite; 3—Olivine pyroxenite; 4—Pyroxenite; 5—Plagioclase pyroxene—bearing olivine; 6—Plagioclase

lherzolite; 7—Tremolite, chlorite, talc, serpentine—schist; 8—Gabbro; 9—Serial number of ore body and exploration line; 10—Fault
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Fig.3 Columnar section of IV pluton lithofacies
1—Pyroxene—bearing olivine; 2— Lherzolite; 3—Olivine
pyroxenite; 4—Pyroxenite; 5 Plagioclase pyroxene—bearing
olivine; 6—Plagioclase lherzolite; 7—Tremolite, chlorite, talc,

serpentine—schist
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Fig. 4 Geological section along the exploration line of IVpluton

1— Pyroxene—bearing olivine; 2— Lherzolite; 3—Olivine pyroxenite;
4—Pyroxenite; 5—Plagioclase pyroxene—bearing olivine; 6—Plagioclase

lherzolite; 7—Tremolite, chlorite, talc, serpentine—schist
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Fig.5 Lithofacies and metallic ore microscopic characteristics of ore—bearing pluton in IV mining area

a ~ Lherzolite (plainlight);

b — Plagioclase lherzolite (crossed nicols); ¢ ~ partial sideronitic structure (plainlight) , metallic

minerals filling gaps of silicate minerals; d ~ Exsolution structure (plainlight) exsolution of pyrrhotite, pentlandite, chalcopyrite
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Fig.6 Chondrite—normalized REE patterns of Jinchuan IV pluton
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Table 2 100% sulfide S, Cu, Ni and PGE elements conversion result of Jinchuan IV pluton ore
FEdh W H 53 AR Ru Rh Pd Ir Pt Os 3 PGE S Cu Ni
7ZK16-2-38 JEYERIN 9.97 4.77 79.52 7.00 111.96 14.74 227.95 1.38 4.24 10.44
ZK16-2-60 b-e/ 2N 5.09 2.24 30.72 3.25 4048 14.44 96.22 0.73 4.07 5.19
ZK16-2-64 YWk 4.19 2.05 22.56 291 1991 13.70 65.32 1.75 2.56 7.80
ZK16-2-72 YWk 7.14 4.45 75.62 6.02 58.38 9.92 161.53 1.60 5.10 7.52
ZK16-2-80 Yk 21.79 8.16 32.86 17.68 229.38 32.06 341.93 2.24 1.86 6.68
ZK16-2-88 Yk 15.60 5.02 23.22 13.70 3533 59.01 151.88 3.70 3.04 8.11
ZK16-2-97 AR 1.17 0.79 32.55 0.74 9.04 6.13 50.42 10.45 2.22 9.87
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Fig.8 PGE primitive mantle normalized patterns of Jinchuan IV pluton
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Fig.9 PGE primitive mantle normalized patterns of ore
100% sulfide of Jinchuan IV pluton (1,2 ore body data
after Reference [26]; Voisey Bay data after Reference [27])
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Table 3 Ni, Cu weight percentage of major ore bodies in the Jinchuan ore district

T AR A7 Yit 5 B TR PR Ni/% Cu/ % Ni/Cu Pd/Ir
5 P 3 58" 8 8.55 6.9 1.24 3.11
iR 24* 12 2.40 0.73 3.92 1.94
Bt EHEN A 8 10.01 6.46 1.56

i X 1% 44 8 1.71 1.07 1.603 3.98
AR HX 2% 5 8 7.68 3.73 2.06 6.95

5 R i V5 &0 4k 13 0.53 0.22 2.33 9.46
AR Yit 5 B TR WAL Ni/% Cu/ % Ni/Cu Pd/Ir
o P 3 T X 4k 587 3 0.23 0.38 1.64 3.84
iR 1 Xk 247 13 0.42 0.25 1.73 11.55
i A X5 17 12 0.14 0.14 1.01 12.63
R X 45 2° 8 0.61 0.23 2.67 8.92

T AR it V544 7 0.16 0.46 2.87 17.85
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Fig.12  Characteristic diagram of magma channel structure

1 ~ Barren troctolite—gabbro; 2 ~ Breccia: olivine gabbro/
troctolite; 3 — Leopard textured sulfides with breccia: olivine
gabbro/troctolite with leopard textured mineralization veinlet or
fragmental breccia sequence; 4 ~ Leopard textured sulfides; 5 —

Massive to semi—massive sulfides;6 ~ Country rock
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Fig.13 Copper—rich blind ore body at 1160 m level
1 - SN—A, usable reserves of nickel sulfide rich ore body;
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3 — SN—B useless reserves nickel sulfide ore body;

4 - SNC—A, usable reserves copper sulfide rich ore body;
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11 ~ Gneiss; 12 — Exploration line; 13 ~ Fault
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Fig.14 The distribution of ore bodies at the level of 1250 m in eastern Il mining area

1 -~ Late penetration massive ore body; 2 = Anatectic—penetration rich ore body; 3 = Anatectic— penetration lean ore body;

4 - Contact metasomatic ore bodiy; 5 ~ Lherzolite; 6 = Chlorite tremolite schist; 7 ~ Diabase dike; 8 — Migmatite; 9 ~ Marble;

10 -~ Fault and fault gouge
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Fig.15 The location of magma channel space in the Jinchuan copper—nickel deposit
a ~ Stereo exploration simulation diagram of ore—bearing pluton in various mining areas of the Jinchuan ore deposit;

b — Magma channel section drawing of the Jinchuan copper—nickel deposit
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Striker magma and magma channel in the Jinchuan copper—nickel sulfide
magmatic deposit

YAN Hai—ging', WANG Qiang', HU Yan—qiang’,
WU Jun—ping’, JIA Hui—min*, TAN Yu—ting'
(1. School of Earth Science and Resources, Chang’ an University, Xi’an 710054, Shaanxi, China; 2. No. 815 Geological Party, East China
Metallurgical and Geological Exploration Bureau, Chaohu 238000, Anhui, China; 3. Geological Environment Monitoring Station of Anhui

Province, Hefei 230001, Anhui, China; 4. No. 1 Institute of Geology and Mineral Resources Exploration and Development of Henan Province,
Luoyang 471000, Henan, China)

Abstract: The Jinchuan copper—nickel deposit is the third largest nickel, copper sulfide magmatic deposit in the
world, which has aroused much attention among deposit geologists both in China and abroad. The IV mining
area is an component part of the Jinchuan copper—nickel deposit, but the production and research are rather
insufficient due to the low grade (Ni 0.71%, Cu 0.48%) and the great buried depth (below the depth of 140 m).
Owing to the impact of the F23 fracture structure, researchers have regarded it as the eastward extension of the
No. 2 pluton of the II mining area since the beginning of the exploration work. However, recent detailed
drilling investigation has obtained systematic test samples, and the results show that the ore—bearing pluton of the
IV mining area is an independent ore—bearing pluton mass with its unique evolution process; its Ni / Cu ratio is
by far higher than the Ni/Co ratios of other ore—related pluton; its PGE 1is strongly depleted, and its "R" factor
value is low (30). Trace elements and REE distribution also shows independent complex evolution, and rock
structures and lithofacies change significantly, with the characteristics of a typical striker magma of magma channel.
A comparison of ore—forming elements and PGE characteristics between several major ore—bearing rock masses
has led to the preliminary determination of the spatial location of the magma channel in the Jinchuan copper—
nickel sulfide deposit; in addition, some key problems concerning the exploration of the Jinchuan deep resources
and the exploration direction are also discussed in this paper.

Key words: frontiers of magma; lithochemistry; magma channel; Jinchuan IV mining area

About the first author: YAN Hai—qing, male, born in 1963, doctor, associate professor, mainly engages in the

study of geology, mineral resources exploration and mineral deposits; E—mail: haigingy@chd.edu.cn.



