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Fig.1 Geologica map of ultramafic intruson and the plan (a) and sections (b ,c) of the orebodies of Jinchuan
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, 6 «C )
Cu Ni PGE , , 2m )
1 1 1
L 2 m L b
2.3 6 ( ) 1
6 1 23
2 6 1 PGE
Table2 The platinum group element content of L ine-6 copper-rich orebody and No. 1 orebody
Pt Pd Os Ru Rh Ir
(x10°9) (x10°9)
1 TAS0412 0.14 0.54 61.2 59.2 5.18 5.00 0 2m
2 TAS0414 0.05 0.64 22.1 13.8 4.24 4.40 4 6m
3 TAS0416 8.25 0.26 27.4 20.4 7.95 9.11 8 9m
4 TAS0418 0.28 0.68 0.62 0.35 0.30 0.10 906B 1203 m 6B 13 15m
5 TAS0420 0.21 0.44 1.70 0.98 0.80 0.89 , 17 19m
6 TA 0422 0.20 0.60 0.78 0.76 0.46 0.67 21 23 m
7 TAS0424 2.34 0.42 0.8 0.68 0.60 1.20 25 27m
8 TAS0426 0.73 0.46 0.80 0.50 0.84 0.50 29 31m
9 -TAS0401 0.012 0.16 76.0 80.9 9.12 30.0 0 2m
10 -TAS0404 1.45 0.28 87.4 99.6 19.8 50.0 6 8m
11 -TAS0407 0.034 0.09 109 112 11.5 40.0 1118 m 2 5 , 13 15m
12 -TA0410 0.17 0.10 79.0 88.7 7.60 21.6 , B 5m 19 21m
13 -TA0413 0.036 0.17 70.8 74.7 8.92 23.9 25 27m
14 -TAS0415 0.40 0.10 34.1 350 10.7 33.0 29 31m
15 -TA0416 0.13 0.26 31.8 26.0 5.24 5.79 1 2m
16 -TAS0419 0.39 0.09 88.2 93.0 15.9 40.0 6 8m
17 -TAS0422 0.59 0.37 65.4 71.0 17.8 45.0 12 14 m
1118 m 2 5 ,
18 -TAS0425 0.094 0.067 77.0 78.6 9.43 09.78 b 18 21m
19 -TAS0428 0.27 0.18 25.2 22.0 8.45 18.9 ' 32 34m
20 -TAS0430 0.034 0.12 12.7 10.4 3.74 8.40 36 38m
21 -TAS0433 0.068 0.060 12.0 10.5 2.90 4.20 42 44m
18 6 , 9 21 1
2.3.1 Pd Os | Ru —
Pt Pd Os Ir Ru Rh , Ni
- 3 [} Cu ]
Pt Pd Os | Ru
; Cu Ni,Cu Ni
Francis(1990) Fleet (1991 ,1999)
_ , Sattari P(2002) ,
,Fleet  (1993) Barnes (1999)
— (D) 1x10° 1x10° ,
) 4 5
4 , _ : Pd>Rh>Pt>Ru>0s>Ir( ,
Ni Cu ; 2006)
Ni Cu ,Cu — 5 ) '

913 1383, Ni 315 836; Pt / :D(Ir) =3.4
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11,D(0s) =4.3,D(Ru) =4.2,D(Rh) =1.17 , Pt Pd
3.03,D(Pt) =0.05 0.2,D(Pd) =0.09 0.2, )
:Ir>0s>Ru>Rh> /
Pt —Pd , ,Os Ir Ru Rh
3 6 ( ) 1 ( x10°9)

Table 3 Therare earth element content ( X 10°°) of Line6 copper ( PGE)-rich orebody and No. 1 orebody

LREE
La Ce Prm Nd Sm Eu GI Tb Dy Ho Er Tm Yb Lu Y ZREEHREEéEu dCe

1 TASO412 2.74 4.11 0.41 2.13 0.41 0.13 0.45 0.085 0.38 0.078 0.23 0.034 0.23 0.029 1.50 12.9463.292 0.921 0.821
2 TAS0414 1.86 2.68 0.17 0.69 0.23 0.10 0.25 0.049 0.23 0.054 0.18 0.024 0.16 0.026 1.02 7.723 2.875 1.268 0.888
3 TAS0416 1.47 1.92 0.14 0.68 0.18 0.042 0.12 0.023 0.16 0.043 0.13 0.014 0.13 0.015 3.01 8.077 1.216 0.824 0.798
4 TAS0418 1.79 2.77 0.24 1.04 0.34 0.11 0.42 0.071 0.30 0.067 0.18 0.021 0.16 0.030 1.20 8.739 2.568 0.889 0.873
5 TAS0420 1.24 2.15 0.21 0.72 0.23 0.078 0.29 0.045 0.23 0.060 0.18 0.022 0.14 0.013 12.5 18.1080.343 0.923 0.915
6 TASD422 5.46 8.60 0.94 4.24 0.89 0.19 0.68 0.110 0.59 0.092 0.22 0.038 0.27 0.045 9.33 31.6951.786 0.719 0.827
7 TAS0424 4.24 4.39 0.41 1.42 0.49 0.069 0.45 0.057 0.29 0.050 0.11 0.016 0.16 0.019 1.12 13.2914.850 0.442 0.631
8 TAS0426 2.60 3.10 0.28 0.70 0.21 0.074 0.31 0.057 0.31 0.057 0.16 0.024 0.15 0.030 1.16 9.222 3.084 0.885 0.710
9 -TAS0401 3.20 3.44 0.22 0.74 0.23 0.12 0.39 0.057 0.40 0.110 0.26 0.040 0.28 0.039 13.0 22.5260.545 1.215 0.696
10 -TASD404 1.90 2.95 0.28 1.13 0.34 0.14 0.45 0.060 0.44 0.087 0.21 0.032 0.24 0.039 2.41 10.7081.699 1.094 0.854
11 -TAS0407 1.66 1.92 0.21 0.67 0.23 0.094 0.21 0.028 0.19 0.035 0.09 0.016 0.15 0.018 1.06 6.583 2.659 1.285 0.663
12 -TAS0410 2.35 3.32 0.41 2.19 0.37 0.094 0.34 0.057 0.36 0.043 0.11 0.016 0.18 0.028 3.39 13.2581.931 0.797 0.738
13 -TAS0413 1.28 2.44 0.28 1.05 0.28 0.086 0.33 0.046 0.26 0.070 0.16 0.024 0.16 0.019 3.87 10.3551.097 0.863 0.922
14 -TASD415 13.6 22.2 2.97 14.2 2.58 0.73 2.96 0.510 3.28 0.650 1.95 0.240 1.30 0.19 13.8 81.1602.262 0.805 0.790
15 -TAS0416 2.31 3.02 0.34 1.00 0.23 0.097 0.35 0.057 0.32 0.069 0.20 0.028 0.16 0.020 1.18 9.381 2.935 1.042 0.719
16 -TAS0419 1.61 2.63 0.25 0.82 0.23 0.058 0.33 0.057 0.37 0.069 0.19 0.028 0.19 0.024 1.54 8.396 2.001 0.643 0.885
17 -TAS0422 1.91 2.76 0.24 1.27 0.35 0.093 0.45 0.057 0.38 0.087 0.26 0.040 0.18 0.019 4.82 12.9161.052 0.716 0.829
18 -TASD425 2.86 3.26 0.40 1.74 0.52 0.10 0.46 0.071 0.42 0.085 0.20 0.032 0.21 0.030 1.94 12.3282.575 0.612 0.636
19 -TAS0428 4.61 5.45 0.55 2.31 0.73 0.14 0.49 0.085 0.50 0.078 0.23 0.036 0.24 0.033 4.19 19.6722.344 0.676 0.687
20 -TASD430 5.67 6.67 0.48 2.25 0.50 0.14 0.57 0.085 0.48 0.088 0.33 0.034 0.29 0.045 4.85 22.4822.320 0.799 0.735
21 -TAS0433 3.99 5.89 0.55 2.64 0.52 0.17 0.59 0.110 0.72 0.110 0.34 0.048 0.32 0.053 3.06 19.1112.571 0.935 0.827
1 8 6 s 9 21 1
4 —
Table 4 Partition coefficient of metals between sulfide liquid and silicate melts
Os Ir Ru Rh Pt Pd Au Ni Cu

315 913 Franci s(1990)

424 1006 Franci s(1990)

23000 15000 18000 575 836 1383 Peach  (1990)

3700 3200 4400 4600 5000 3000 Fleet (1991)

10000 51000 3500 13000 25000 1200 Fleet  (1999)

5 —
Table 5 Partition coefficient of metals between Mssand sulfide liquid
Os Ir Ru Rh Pt Pd Au Ni Cu

4.3 3.6 4.2 3.03 0.2 0.2 0.09 0.84 0.27 Fleet  (1993)

3.4 11 1.17 0.05 0.09 0.36 0.2 Barnes (1999)

6 1 PGE (1) 6 Pt Pd 1

, (3 , OsIr Ru Rh 1
PGE (2) 6 3

(TAS0416 TAS0414 TAS0412)
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Fig.3 PGE curves of Line6 copper-rich orebody and No. 1 orebody
(a) —6 ;(b) 4
(@) —The samples from Line-6 copper-rich orebody ; (b) —the samplesfrom No. 1 orebody
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Fig.4 Whole rock REE curves of Line6 copper-rich orebody and No. 1 orebody
(a) —6 ;(b) 4
(@) —The samples from Line-6 copper-rich orebody ; (b) —the samplesfrom No. 1 orebody
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Table 6 Sulfur isotopes of the sulfides in different types of ores in Jinchuan deposit

- TO0436
-O1
-O7

- TO0402
- TO0408
I- TO0423

CBZHS7 *
NO063-Po *
N169-Po *
CBZHS4 *
CBZHS51 *
CBZHS52 *
CBZHS®6 *
CNZHSS8 *
CBZHS10-1 *
CBZHS10-2 *
CBZHS11-1 *
CBZHS11-2 *
NO60-Po *
NO60-Po *
CBZHS14 *
CBZHS15 *
CBZHS16 *
CBZHS16°1 *
CBZHS 162 *
CBZHS20 *
CBZHS18 *
CBZHS19 *

3 1
1997 Po—

MAT 251EM,

1 1118 m
1 1118 m
1 1118 m

38#
22#

1301 m 9#

1319 m

6#

1301 m 6%

-50
-37
-38

-12

-12

-12

-12

-50

-8
-8

-14

-14
-35
-43

-46

-36

-36
-24

-11

ZK71

1250 m
1250 m

ZK22
ZK22
ZK22
ZK22
ZK71
ZK36
ZK36
ZH51
ZH51

1250 m
1250 m
-36

ZH98

ZH93
ZH93

1616

CK53

-CK55

4 8
Py —

+0. 2 %o

23I23IIIIIILITIOLIIY

0
=]

IIIIIIIILILILLITIILLIIIIIIIIIITLY

2009

0 3S( %9y
-0.9
-3.0
-3.2
+3.6
-0.8
-1.9
- 1.1
-4.0
+2.16
+0.05
+0.33
+2.08
-0.32
+2.53
+2.44
+1.04
+2.53
+2.44
+2.71
+3.07
+0.19
-1.06
+1.67
+1.85
+2.3
+1.85
-2.6
+1.85
+2.26
+1.85
+2.15
+0.21
-0.3
-0.75
+0.68
+0.29
-0.73
+0.67
-1.05
- 0.56
+1.53
- 0.06
+0.48
+0.39
+0.2
-0.21
-0.36
+0.45
+2.41
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Geological and Geochemical Characteristics of the Magma Conduit- Type
Orebodies of Jinchuan Cu Ni Sulfide Deposit

TIAN Yulong” , BAO Guozhong” , TAN G Zhongli? , WAN G Yushan®
1) Jinchuan Group Ltd., Jinchang, Gansu, 737102;
2) Thel and Resources Institute of Chang’ an University, Xi' an, 710054

Abstract

The line-6 copper (PGE)-rich orebody of Jinchuan Cu-Ni sulphide deposit is considered as the product
of postal magmatic hydrothermal superimposed mineralization by some researchers. From study, the
orebody iscontrolled by fault structurein space and it is same with adjacent magma liquation 1% orebody in
aspects as ore fabric, mineral compostion and sulfur isotopic compostion. The orebody shows
characteristics of magmatic mineralization. In element geochemistry , prospecting line 6 copper (PGE)-rich
orebody Cu, Ni, Pt and Pd contents and Cu/ Ni value appears obvioudy higher than 1 main orebody,
whileas, Os, Ir, Rh and Ru contents appears obvioudy lower than the latter. Comparatively, the former
has rich L REE and differentiation of light and heavey lanthanon is higher than the latter. Based on Metal
Elements distribution rules and lanthanon characteristics during the period of sulfide crystallization
differentiation, this paper demonstrated prospecting line 6 copper-rich (PGE) orebody as magma condiut
type orebody , it isthe products of the late stage crystallization of liquid magmatic sulfide. In the Midwest
of the mining area, Cu, Ni, Pt, Pd and Au contents are high. In the zone of Os, Ir, Rh and Ru low
contents where is the advantage location to prospect for magma condiut type orebody.

Key words:Jinchuan Cu-Ni sulfide depost; mgama condiut; sulfide crystalization differentiation;
prognoss



