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Pt-Pd Rich Ores Genesis Research of Jinchuan Giant Ni-Cu Sulfide Deposit, in Gansu Province
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Abstract: The Jinchuan deposit understandings of the sulfide ore genesis and the magma intrusion and emplacement
history of it remains limited. On the basis of the spatial relationships and the geochemistry of magmatic sulfide
ores, this paper suggests that the Jinchuan deposit was affected obviously by tectonization and hydrothermal altera-
tions, and that the massive ores are relatively enriched in Os, Ir, Ru, Rh comparing with other ore-forming ele-
ments, whereas Pt-Pd-rich sulfide ores are relatively rich of Pt, Pd, Au, Cu. It is concluded that platinum group
minerals (PGMs) are the relic liquid of monosulfide solid solution segregation, and that the massive ore represents
the accumulation of monosulfide solid solution, and that the late stage of pure sulfide liquid injection evolves both
massive ore and PGM. The ore bodies underwent hydrothermal and tectonic-hydrothermal alterations, thus Pt,
Pd, Cu, Au are concentrated in Pt-Pd-rich sulfide ores which have deposited in the certain restricted localities. It is
concluded that the Jinchuan deposit was formed as a result of primary magmatic crystallization followed by hydro-
thermal remobilization, transport, and deposition of PGE. Based on special relationships of massive ores and Pt-Pd-
rich zones, we expect that the prospect of seeking new ore bodies in deep and border fractures in the footwalls of
orebody-2 and orebody-24 appears to be justified.
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Fig.1 Field geological map of Jinchuan (modified from ref. [7])
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Table 1 Mineral assemblages of sulfide ores in the Jinchuan sulfide deposit™’
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1-Quaternary; 2-Longshoushan group Baijiazuizi formation; 3-Longshoushan group Tamazigou formation; 4-Granite; 5-
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Fig. 2

Location(1,2), plan(3), cross section(4) and longitudinal section(5) of the Jinchuan

sulfide deposit (modified from ref. [7])
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Table 2 Concentrations of Ni, Cu, Au and PGE in Jinchuan Ore Deposit

5 A2 Ni Cu Co Os Ir Ru Rh Pt Pd Au S Rl Sk R
050715-1 AR £ 2 0.71 0.56 0.026 4.69  5.38 1.39  0.82 15.67 4,25
JC02-3 [ RT A 2 1.93 1.45 0.08 60.9  54.6 24.8 24.6 170.5 7.42
JC02-5 AR 2 1.9 0.67 0.07 22,9  11.3  17.8 12.9  66.6 9.53 [13]
1C02-7 R A7 2 0.48 0.07 0.02 0.35 0.55 0.21 2.28  1.44 2.22
JC02-6 EEINI 1.1 0.33 0. 04 2.15 2.68 1.13 73.1  23.8 6.22
JC-32 [ RT A 2 1.7616  0.4466 6 6.1 3.3 20 28 10. 149
J1C-34 R ARG A 2 0.7979  0.1777 44 28 14 47 57 3. 3069
JC-54 MURE A 2 0.5511  0.8231 2.9 3.3 1.5 79 15 3. 3356
17-11 [RART 2 2.0718  4.4588 19 17 7 7.1 42 15.5317
JC-30 R 17 24 1.622  0.4886 7.6 20 15 336 268 5. 6075
JC-35 ARG A7 24 1.8088  1.8552 13 19 17 37 222 8.4554  [14]
JC-38 FARE A7 24 1.916 1.4388 17 20 16 37 219 8.0771
JC-39 [RAR G A7 24 2.4222  1.0415 110 122 44 33 318 12. 3005
JC-40 ARG 7 24 1.9734  1.1286 12 31 15 9 168 10. 9022
JC-49 HOR e 4 24 6.5388  1.5742 89 260 237 55 532 29. 5089
JZ-15 POk A 2 5.0778  2.8086 8.1 4.5 7.6 19 46 33.2632
1C02-4 Holke A 2 8.25 3.2 0.08 100 125 54.3  16.6 208 35.5 [13]
JD04-70 Holkw A 2 6.17 1.27 13.2 22.4 13.5 31 93. 4 25.8
JD04-69 SN 5.4334  1.2546 42 112 23.1 5.5 91.9 23.4
JD04-68 Yok o™ 4 2 5.8787  1.0989 18.6  35.3 15.7  11.7 138 22.7
JD04-67 SN 6.01 1.42 12.2 13.7 12.3  0.81 48 27.8 [2]
JD04-66 Holkw # 2 6.49 1.23 44.1 111 23.5 2.2 60. 1 25.1
JD04-65 Holkw £ 2 6.7707  1.9316 1.1 22.4 14 8 233 26. 2
1D04-64 Holkef 2 5.86 1.37 34.4  94.3  21.9 3 51.8 26.9
JD04-63 POk A 2 5. 86 1.22 40. 7 113 19.4 1.6 102 23.9
JD04-62 Holkar 4 2 4,82 1.26 8.56 805 13.2 0.5l 109 26.8 [2]
JD04-61 Yok o™ 4 2 1.77 6.26 13.6  29.6  14.9 8.2 123 23.9
LO7U-14 PtPd24 2.26 3.71 2.77 1.06  1.54  0.92 3318 1175 7.6817
L11U-03 Pt § Lk 24 0.5229  0.646 29.6  17.4  16.2 10 324 73.4 7.6817
LZK104-16  Pd # {b ik 24 2. 44 1.65 33.1 23 23.3  14.8  49.3 113 7.6817 P
Y22U-05  PtPd #fbik 1 1.53 1.32 41.5 32 26.7  21.4 260 197 7.6817
YZK66-11  Pd # 4hik 1 2.35 0. 6384 13.7 11.7 15.2  5.75 12.3 144 7.6817 x
R35U-02 Pt 7 fkk 2 5.69 2.02 40.3  35.9  38.5 18.5 408 107 7.6817
R35U-03 Pd #fk 4k 2 5.98 3.67 22.7 22,9 22.6 12.8 142 208 7.6817
6B-G1 B Cu ik 24 1.76 3. 85 1 1.2 1 2100 970 1880 8. 65
6B-G2 & Cu® ik 24 2 1.5 1 1900 340 1380
6B-G3 B Cuf ik 24 1 1.1 1 2690 450 2000
6B-G4 & Cu ik 24 1 1.2 1 460 300 1630
6B-G5 & Cu#ifk 24 18 26 8 1240 280 2550 [1]
7B-G1 & Cu ik 24 20 28 16 180 200 1610
7B-G2 & Cu ik 24 7 11 2 580 360 1300
7B-G3 & Cu# ik 24 2 1 1 1460 320 340
1I-3 PtPd 1. 66 0.67 0.05 104 98 100 32 290 160 100 7.05
-5 PtPd 2.06 0.78 0.05 20 24 18 14 170 340 200 7.71
Lb-452 PiBd 1.79 0. 62 .03 60 70 50 36 20 180 240 6.4
Lb-426 PtPd 2. 88 0.79 .07 78 90 48 26 20 140 280 10. 15
-7 PtPdCu 2.11 2.25 0.05 2 2 1 1 1540 460 300 7.44
-8 PtPdCu 1.59 3. 14 0. 04 1 3 1 1 390 470 1200 6.79
I-13 PtPdCu 2.01 1.91 0.06 8 7 5 4 660 330 390 8. 65
Lb-154 PtPdCu 0. 87 3.24 0.02 6 8 3 1 4020 339 1971 5.92
Lb-162 PtPdCu 2.76 1.29 0.05 5 6 8 11 10630 264 395 8.53
Lb-166 PtPdCu 0.92 3.38 0.02 3 3 3 7 5735 446 455 7.28
-9 PtPdCu 1.73 3.13 0. 04 1 2 1 1 3070 480 400 7.61

W ARBEHT 1 17 507K, 20 27 5k, 24y 247 5 Ni Cu,Co S HA7 N %0 (wo) , HAR Ky X100
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B 0 B Ak AR 2 e Rl AR . A X 2 A P Ak
YRGBT ARER T IR A E 4 S AR R TR A
WY ) 0 s Fe-Ni Ha AL ) AR F s Cuo-

Fe rpfa] B RS . o F 64k 9 1 0T 58 1 22 b Rk 1R
ERGZ PR A R 5 kS IEAE R X B
O W SR T e AR TS AR AR LA B R T 1A B G 2 5 |
EARTEAE L BAR D™ A 78 A8 B A F AR J5 AR o 72
LR R IR A G A2 B IR . T —
53 PGM J& 2 38R B J s oA o JAR Dl A8 L ) 1
TGS AR TG B . AT DL S HOR B
PGB 3O W 9115 4B 1R BY N4 Mss 45 HEFR
M, T PGE M BR Ak 2% % 51 19 22 5% Os Ir, Ru,
Rh L5 #F A Mss, i Pt.Pd 56 {% 8 T 5% & i fb
Prig ik i Mss A6 T H B R BB A 7 it Pt
Pd, ifii PGM I th &4k ¥ 0 2K 28 Miss 45 & g 1 5% 4
TSI G5 L. R A 52 D 2B 4 3 K 4B 45
il 7E 5 30 T AR ok AR VR B R 3 1 # R o
AR AR P S Mss R HERAY A4 K%
AR s B F Pt Pd, Cu, Au 45 J0 2 M BR 1 2% 1% i
AT VR AT A5 0 40 PO S 1 3% B P A
PGM H & Pt.Pd,Cu.Au, J¥ B4 & 4E 1R I 76 7
TR 0 25 0] R AT, [R] B S B0 43 WO A
=it Pt.Pd.Cu.Au(E 3A).,
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T Cu Pt Pd § 4k, R &6 AT 8 & 4 K & ok g
NP T NG SR Y R = e R Y Y N R TR NS
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W
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