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Fig.1 Geological sketch map of Jinchuan ultrabasic rocks
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Fig. 2 Distribution of mian precious metals in Jinchuan Ni-Cu-(PGE) sulfide deposite
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Table 1 Compositions of PGE and Cu,Ni, Co in Jinchuan Ni-Cu-(PGE) sulfide deposit

JC100922-4A 10.90 668.00 2.84 7.75 7.26 16.04 5 839.05 896.06 1.32
1C100922-4B 10.70 663.00 2.70 10.40 3.49 16.03 4 740.80 833.98 1.33
1C100922-4C 11.20 533.00 2.07 6.93 6.11 9.85 8 646.77 2441.54 2.53
I-13' 0.57 200.00 8.60 557.00 590.00 308.00 8458.00 4 829.00 4.60
I-18' 223 300.00 8.30 124.00 112.00 55.00 4299.00 2 581.00 5.00
1-20' 1.26 200.00 9.20 289.00 344.00 138.00 5762.00 2 756.00 5.60
050713-3* 8.48 490.00 2.41 16.68 12.10 8.57 21.01 359.20 1.39
050713-4* 7.23 430.00 1.73 18.42 20.38 21.65 960.29 253.71 0.52
050713-5* 8.83 450.00 1.70 20.62 36.90 22.88 57.07 183.11 0.61
2-E-3' 7.44 700.00 1.92 3.20 5.70 2.30 21.70 49.30 1.46
2-E-4! 14.50 800.00 3.97 10.20 10.10 9.80 246.30 322.60 0.83
2-E-9' 2.24 300.00 0.49 3.00 5.10 13.50 41.00 52.40 0.06

T VRS SCHR 1015 2 ARIE S5 SCHR 1115 JC AR S ARIZETT 22 ik v [ R e 5% B A~ BF 5 Il 052 185 1 ppm =1 000 ppb= 107
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Table 2 Compostions of PGE and LITE in Jinchuan Ni-Cu-(PGE) sulfide deposit

FE Ir/ppb Ru/ppb Rh/ppb Pt/ppb Pd/ppb Rb/ppm St/ppm
5851k
JC100922-4A 7.75 7.26 16.04 5 839.05 896.06 1.2 63.1
JC100922-4B 10.40 3.49 16.03 4740.80 833.98 0.5 45.1
JC100922-4C 6.93 6.11 9.85 8 646.77 2441.54 1.6 101.5
JC100922-5 2.10 7.12 27.26 17.68 344.22 0.5 102.0
JC100922-6 71.78 185.96 159.72 617.36 2761.56 0.8 22.4
JC100922-7 29.08 161.17 99.78 843.66 468.03 1.2 222
2451k
JC121012-1 2.72 5.29 3.65 264.10 110.27 3.98 11
JC121012-2 1.44 5.80 4.74 431.24 135.30 13.8 18
JC121012-3 3.18 9.24 4.78 354.88 150.14 16.6 24
JC121012-4 1.46 2.64 2.59 161.37 105.73 9.44 9
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%

FE it Ir/ppb Ru/ppb Rh/ppb Pt/ppb Pd/ppb Rb/ppm Sr/ppm
JC121012-12 1.32 2.34 1.26 71.24 33.82 3.07 25
JC121012-5 7.69 27.62 13.25 608.34 260.71 15.3 15
JC121012-6 3.55 20.26 10.46 277.56 151.48 18.5 29
JC121012-7 5.21 25.75 12.87 309.28 290.97 11.5 73
JC121012-8 8.87 30.52 13.07 247.43 171.94 7.9 29
JC121012-9 11.09 30.79 13.98 286.30 204.00 4.14 76
JC121012-10 9.55 34.32 13.70 215.77 199.70 4.5 13
JC121012-11 6.66 28.35 11.81 249.20 186.67 4.66 26
JC121015-1 8.38 33.47 17.94 268.57 344.39 40.3 20
JC121015-2 8.67 23.29 10.87 439.56 100.88 11 61
JC121015-3 9.53 96.53 31.73 28.99 354.59 1.29 20
JC121015-4 0.25 0.63 0.59 183.71 16.92 19.8 24
JC121015-5 6.53 13.74 9.79 16.65 353.48 1.07 9
JC121015-6 0.89 0.38 1.03 941 2270 0.335 11
JC121014-1 26.27 45.53 55.00 8.71 661.24 0.294 7

15414
ZK130723-3 0.04 0.27 0.19 8.76 30.97 46.3 281
ZK130723-9 0.63 1.04 0.81 7.65 27.4 2.15 48
ZK130722-2 0.20 0.39 0.09 2.05 1.05 5.62 54
ZK130722-3 3.36 3.78 2.88 60.53 174.33 4.15 13
ZK130722-4 11.17 104.14 28.61 76.93 242.50 0.454 10
ZK130722-5 6.72 83.35 26.66 20.13 267.46 0.567 7
ZK130722-6 9.39 102.64 32.72 45.82 147.27 0.822 8
ZK130722-7 4.38 4.47 5.62 726.65 359.44 0.62 5
ZK130722-8 2.08 4.52 1.83 94.06 53.03 4.66 34
ZK130723-4 1.78 2.35 0.93 18.29 27.78 13.2 118
ZK130723-5 1.91 2.06 0.83 14.70 21.02 11.3 69
ZK130723-6 2.55 6.87 2.74 14.77 105.33 2.22 62
ZK130723-7 13.03 12.78 6.23 14.94 189.29 2.4 12
ZK130723-8 1.21 0.65 2.57 16.23 150.76 8.58 47
2 544

2-E-3 32 5.7 2.3 21.7 49.3

2-E-4 10.2 10.1 9.8 246.3 322.6

2-E-7 2.5 2.6 1.9 18.3 48

2-E-9 3 5.1 13.5 41 52.4

II-16 3.2 1.2 1 20.4 18.1

11-17 1.5 24 1.3 49 353

11-19 8.3 11.6 7.8 106.6 309.3

11-21 10 3.8 5.6 71 34.6

11-22 8.8 13.5 6.4 30.9 98.2

11-23 5.3 3.5 6.9 145.2 28.4

11-26 5.7 6.7 4.1 50.9 32.6
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Table 3 Quantitative textural analysis parameters of Jinchuan ultrabasic rocks

FEah JC121012-5 JC121012-6 JC121012-7 JCI121012-8 ZK130722-3 ZK130722-5 ZK130722-6 ZK130723-6
¥ H/n 324.00 421.00 258.00 380.00 298.00 163.00 229.00 264.00
S TET A /mm? 393.39 367.10 357.60 443.67 580.90 501.34 584.60 391.07
SR /mm 121 0.87 1.39 1.17 1.95 3.08 2.55 1.48
/% 53.95 55.78 45.55 58.17 46.19 62.83 60.84 46.28
R 1.05 1.16 1.09 127 1.36 1.22 1.37 1.30
LB /% 46.05 44.22 54.45 41.83 53.81 37.17 39.16 53.72
HUE -0.59 0.04 -0.70 -0.30 -0.71 -2.62 -1.05 -0.50
lo 0.11 0.12 0.17 0.13 0.17 0.15 0.18 0.18
RpR -1.02 -1.20 -1.01 -1.05 -1.18 -0.50 -1.01 -1.13
lo 0.04 0.05 0.06 0.05 0.07 0.03 0.06 0.07
OB /mm 6.10 3.96 4.86 4.97 478 10.20 6.39 4.71
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Table 4 Quantitative textural analysis parameters of different partitions in one sample

B e H/n SEAY/Mm® SRR /mm Y% R AR R
ZK130722-3-1 72.00 109.08 1.52 37.99 131 1.78 -1.32
ZK130722-3-2 68.00 123.99 1.82 44.99 137 1.77 -0.86
ZK130722-3-3 64.00 137.52 2.15 48.05 1.45 1.70 -0.78
ZK130722-3-4 60.00 109.03 1.82 37.38 1.36 1.69 -1.09
ZK130722-3-5 52.00 167.43 3.22 36.23 1.34 1.68 ~1.00
ZK130722-3-6 54.00 117.37 2.17 41.10 1.38 1.67 -L12
ZK130722-3-7 73.00 289.47 3.97 54.12 1.32 1.80 -0.84
ZK130722-3-8 83.00 236.45 2.85 48.37 1.37 1.98 -0.86
ZK130722-6-1 59.00 111.22 1.89 46.60 133 1.87 -1.06
ZK130722-6-2 61.00 117.29 1.92 53.07 1.40 1.83 -1.08
ZK130722-6-3 48.00 207.28 432 68.05 1.19 1.74 -0.81
ZK130722-6-4 57.00 238.35 4.18 70.69 1.04 1.88 -0.56
ZK130722-6-5 57.00 114.92 2.02 55.07 1.32 1.82 -1.13
ZK130722-6-6 48.00 228.70 4.76 74.04 1.17 1.78 -0.77
ZK130722-6-7 48.00 127.72 2.66 65.67 1.53 1.76 -0.75
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Moving direction of magmatic conduit
metallogenic system in Jinchuan
Cu-Ni (PGE ) sulfide deposit

Liu Meiyu, Su Shangguo, Song Chen, Cai Nan

(China University of Geosciences (Beijing), Beijing 100083, China)

[Abstract]

By the using of geochemical methods and quantitative textural analysis, This pa-

per studied the spatial distribution characteristics of platinum group elements in Jinchuan Ni-Cu-
(PGE) sulfide deposit, discussed the dynamic behavior in the process of magma evolution, and
the evolution of Jinchuan mafic-ultramafic magma .This study found that the spatial distribution
of the platinum group elements showing a certain regular changes between four continuous ore
bodies. Overall, there are a significant decrease in the value of Pd/Ir-Ni/Cu between the four ore
bodies from west to east. Through the analysis, the cause which effected the distribution is that
the monosulfide solid solution (MSS) has experienced a process of crystallization differentia-
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tion during crystal fractionation. On the other hand, through quantitative textural analysis, found
that the structure of No. 1 ore body is much more mature than No. 1 ore body, which suggested
that the emplacement of the former one is much more earlier than the latter one. Integrated geo-
chemical and magma dynamics information, finally obtained the conclusion that the moving di-
rection of Jinchuan magma conduit system is along the strike of the intrusions from northeast to
southeast.

[Key words] Jinchuan; Cu-Ni-(PGE) ; sulfide deposit; magma conduit metallogenic system;
moving direction; quantitative textural analysis
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The roles of volatiles in mineralizations
of magmatic Ni-Cu-PGE sulfide

depOSitS—Implications for potential metallogenic
mechanism of super-large scale magmatic deposits in small
magma

Zhang Mingjie', Tang Qingyan', Li Wenyuan'?,
Yu Ming', Hu Peiqing', Li Jianping'

(1. School of Earth Sciences, Lanzhou University, Lanzhou 730000, China; 2. Xi’ an Institute of Geology and
Mineral Resources, Xi’an 710054, China)

[Abstract] The resources of nickel and platinum group element (PGE) are contributed by
super-large scale magmatic Ni-PGE sulfide deposits in the world. In this paper, on the basis of
the behaviors of Ni, Cu and PGE in the processes of partial melting, magma crystallization and
sulfide segregation etc. mantle magmatic events, we summarized the types and scales of ore-
forming magma, the gathering way of ore-forming metal elements, the controlling factors of
sulfur saturation and the immiscibility of the sulfide liquid phase during the magmatism of Ni-
Cu-PGE sulfide deposits, and discussed the role of volatiles in the transport and enrichment of
ore- forming metals. It is concluded that the high degree of partial melting (i.e., magma with
high Mg content) in mantle is crucial to gather the huge amounts of Ni and PGE from mantle
sulfide and olivine into ore-forming magma, and the sulfide segregation will form super-large
scale Ni-PGE sulfide deposits in a large scale layered (or conduit) intrusion. It is inferred that
the supercritical fluid (volatile) in mantle can carry and aggregate a large number of Ni-PGE
metals from a large volume of mantle, and make a great contribution to the formation of Ni-
PGE sulfide deposits. It is possible to be the metallogenic mechanism of magmatic Ni-PGE sul-
fide deposits by small mantle derived magma (i.e., small intrusion).

[Key words] volatile; small intrusion; mantle-derived magma; super-large scale magmatic
deposits; mineralizations
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