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Abstract

In this paper, the REE content of the network rich ores and the star-like lean ores in the Jinchuan copper-
nickel sulfide ore-deposit was studied. The results show that the REE content in the network rich ores is lower
than that of the star-like lean ores, which may be attributed to the content of sulfide and olivine. 6Eu values of
the network rich ores vary remarkably. Combined with the micrographs of ores, it is held that network rich ores
were formed in a complex environment during the process of early deep liquation. The star-like lean ores have
similar chondrite-normalized REE patterns. Combined with the micrographs of ores, it is considered that the
star-like lean ores were formed in the process of late in-situ liquation. In addition, the degrees of REE fractiona-
tion of the two types of ores are similar to each other, which refutes the view of evolutionary relationship be-
tween the poor sulfide magma and rich sulfide magma and also indicates that after the stratification of primary
magma, the evolution and metallogenic process of magma of each layer are independent.

Key words: geochemistry, Jinchuan copper-nickel sulfide deposit, Q cluster analysis, REE, deep liquation,

in-situ liquation
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Fig. 1 Geological sketch map of the Jinchuan copper-nickel ore district after Tang et al. 1995
1—Quaternary 2—Upper Baijiazuizi Formation of Longshoushan Group of pre-Changcheng system 3—Middle Baijiazuizi Formation of Long-
shoushan Group of pre-Changcheng system 4—ILower Baijiazuizi Formation of Longshoushan Group of pre-Changcheng system 5—TFirst stage two-
pyroxene-bearing peridotites 6—TFirst stage lherzolites 7—First stage olivine websterites 8—Second stage two-pyroxene-bearing peridotites 9—
Second stage lherzolites 10—Second stage olivine websterites 11—Boundary of instrusive lithofacies 12—Boundary of intrusive stage 13—Mea-

sured and inferred geological boundaries 14—Measured and inferred faults 15—Serial number of ore area
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Fig. 2 Dentritic plot of Q-cluster analysis of samples
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Fig. 4 Star-like structure of lean ores
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Fig. 7 Xenomorphic texture of pyrrhotite filling in the

space between silicate minerals
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Table 1 REE content of the network rich ores from the Jinchuan copper-nickel deposit wy 107¢
JCII-6  JCI6 JCII-9 JCI9 JCLS- JCLS- JCLS. JCLS- JCLS. JCLS- JCLS- JCLS JCLS- JCLS-
-A-1 -A-2 -A-1 -A-3 906B-1 906B-2 906B-3 906B-4 906B-5 906B-6 906B-7 907B-1 907B-2 907B-3
La 0.897 0.487 0.199 1.333 1.860 1.133 0.785 1.717 3.313 0.675 0.425 0.737 2.476 0.690 0.310
Ce 1.934 0.998 0.368 2.541 3.111 2.098 1.610 3.076 6.101 1.251 0.784 1.318 4.332 1.172 0.808
Pr 0.275 0.122 0.041 0.345 0.325 0.238 0.212 0.352 0.711 0.139 0.099 0.166 0.507 0.130 0.122
Nd 1.036  0.425 0.174 1.235 1.138 0.826 0.709 1.298 3.131 0.702 0.412 0.572 2.447 0.482 0.600
Sm 0.300 0.087 0.051 0.256 0.252 0.120 0.137 0.256 0.794 0.185 0.099 0.114 0.587 0.113 0.195
Eu 0.064 0.055 0.014 0.102 0.085 0.060 0.081 0.075 0.082 0.056 0.030 0.041 0.066 0.035 0.074
Gd 0.218 0.086 0.036 0.260 0.362 0.087 0.123 0.177 0.518 0.172 0.108 0.135 0.544 0.135 0.259
Th 0.048 0.012 0.007 0.049 0.053 0.015 0.019 0.022 0.065 0.025 0.018 0.022 0.080 0.021 0.047
Dy 0.281 0.093 0.039 0.249 0.330 0.104 0.125 0.162 0.421 0.176 0.133 0.118 0.393 0.113 0.322
Ho 0.061 0.020 0.010 0.054 0.056 0.022 0.028 0.035 0.073 0.031 0.026 0.023 0.075 0.022 0.072
Er 0.143 0.082 0.039 0.153 0.139 0.067 0.098 0.106 0.202 0.088 0.092 0.069 0.179 0.065 0.210
Tm 0.023 0.013 0.006 0.023 0.023 0.013 0.015 0.016 0.028 0.013 0.013 0.012 0.029 0.013 0.032
Yb 0.160 0.104 0.053 0.148 0.138 0.097 0.099 0.088 0.167 0.079 0.093 0.087 0.169 0.093 0.209
Lu 0.023 0.016 0.011 0.020 0.020 0.016 0.018 0.013 0.024 0.011 0.014 0.014 0.024 0.014 0.032
>REE 5.464 2.602 1.048 6.768 7.892 4.898 4.058 7.392 15.628 3.603 2.345 3.430 11.908 3.098 3.292
LREE HREE 4.70 5.10 4.22 6.08 6.04 10.60 6.73 10.94 9.44 504 3.73 6.13 6.98 5.52
La Yb X 3.77 3.16 2.52 6.07 9.10 7.84 5.33 13.15 13.34 5.75 3.10 5.69 9.90 5.02
La Sm 1.88  3.51 2.47 3.27 4.64 5.93 3.6l 4.22 2.62 2.30 2.70 4.08 2.65 3.83
Gd Yb X 1.10 0.67 0.55 1.42 2.12 0.72 1.00 1.63 2.50 1.76  0.94 1.25 2.60 1.18
SEu” 0.76 1.92 1.03 1.20 0.85 .79 1.89 1.07 0.39 0.94 0.8 1.00 0.35 0.87
dCe” 0.94 0.99 0.98 0.90 0.96 0.97 0.95 0.95 0.96 0.98 0.92 0.91 0.93 0.94
Element [] ICP-MS
<5%
- JCII-6-A-1 -0 JCLS-906B-4
10 * ~o— JCII-6-A-2  —k~ JCLS-906B-5
u — ICII9A1 - JCLS-906B-6 ® 8Ce oEu
i - JCI-9A3 -0 JCLS-906B-7
i O+ JCLS-906B-1 —+ JCLS-907B-1 JCII-48.5H-4 OoEu 1.76 Eu
i —A~ JCLS-906B-2 = JCLS-907B-2
n“g - JCLS-906B-3 —% JCLS-907B-3 1.07 oJEu AL O;
= |
e 0.13 10
=
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Fig. 9 Chondrite-normalized REE patterns of the network
rich ores from the Jinchuan copper-nickel deposit 1998
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Table 2 REE content of the star-like lean ores from the Jinchuan copper-nickel deposit wy 10~ °
JCII-6 JCII-6 JCII-6 JCII-6 JCII-6 JCII-9 JCII-23 JCII-23 JCII-23 JCII —48.5 JCII-48.5 JCII-48.5 JCII-48.5  JCII-48
-A-3 A4 A5 -A-6-1 -A6-2 0 A2 -A2 -A3-1 -A3-2 H3 H4 H-5 H-6 H9
La 1.829 2.909 3.452 3.846 1.788 3.150 2.671 1.521 3.513 2.344 2.472 2.883 1.674 2.867
Ce 3.460 5.810 6.753 6.860 3.665 7.522 6.705 3.580 7.461 4.410 4.968 5.558 3.69%4 5.978
Pr 0.448 0.796 0.870 0.815 0.501 0.991 0.886 0.558 0.919 0.637 0.623 0.715 0.505 0.808
Nd 1.800 3.117 3.376 2.948 1.861 3.541 3.580 2.525 3.537 2.699 2.268 2.932 1.953 3.198
Sm 0.361 0.830 0.713 0.644 0.497 0.630 0.753 0.588 0.666 0.663 0.451 0.674 0.484 0.769
Eu 0.133 0.273 0.259 0.275 0.196 0.258 0.312 0.185 0.250 0.201 0.276 0.194 0.221 0.257
Gd 0.422 0.804 0.784 0.618 0.595 0.564 0.729 0.707 0.776  0.649 0.505 0.789 0.590 0.873
Th 0.083 0.124 0.117 0.109 0.100 0.085 0.103 0.121 0.117  0.097 0.082 0.110 0.096 0.119
Dy 0.479 0.828 0.786 0.574 0.600 0.514 0.674 0.721 0.697 0.592 0.523 0.674 0.542 0.684
Ho 0.093 0.165 0.143 0.130 0.122 0.107 0.143 0.154 0.163 0.116 0.105 0.133 0.115 0.138
Er 0.275 0.456 0.424 0.362 0.348 0.269 0.400 0.406 0.394 0.326 0.318 0.396 0.312 0.414
Tm 0.049 0.064 0.066 0.061 0.052 0.042 0.063 0.063 0.063 0.049 0.047 0.058 0.049 0.063
Yb 0.291 0.427 0.408 0.335 0.359 0.235 0.392 0.380 0.379 0.299 0.290 0.360 0.277 0.437
Lu 0.048 0.066 0.063 0.048 0.057 0.035 0.065 0.059 0.055 0.045 0.048 0.059 0.043 0.064
> REE 9.771 16.668 18.213 17.626 10.739 17.943 17.477 11.568 18.990 13.126 12.975 15.535 10.555 16.670
LREE HREE® 4.61 4.68 5.53 6.87 3.81 8.69 5.80 3.43 6.18 5.04 5.77 5.02 4.22 4.97
La Yb 4.24 4.59 570 7.74 3.36 9.02 4.59 2.70 6.25 5.30 5.74 5.40 4.07 4.43
LaSm { 3.19 2.20 3.05 3.76 2.26 3.14 2.23 1.63 3.32 2.23 3.45 2.69 2.18 2.35
GdYby 1.17 1.52 1.55 1.49 1.34 1.93 1.50 1.50 1.65 1.75 1.41 1.77 1.72 1.62
OoEu” 1.04 1.01 1.0 1.32 1.09 1.31 1.28 0.87 1.06 0.93 1.76 0.81 1.25 0.95
oCe” 0.92 0.92 0.94 0.93 0.93 1.03 1.05 0.94 1.00 0.87 0.96 0.93 0.97 0.95
Element [] ICP-MS
<5%  x 1
18k = ICI1-6-A3 -0 JCIT-23-A-3-1
: . 10F - ICII-6-A4 =k JCIT-23-A3-2
B L - ICTI-6-A5  -#— JCIIT-48 5H:3
161 B -+ JClI-6-A6-1 =0~ JCIII-48 5H-4
’ B -0 JCII-6-A-62 — JCIII-485H-5
B a & JCI-9-A2 =% JCII-48.5H6
S 1.4 = | = JCI-23-A2  —% JCII-48H9
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Fig. 10 SEu-ALO; diagram of star-like lean ores Fig. 11 Chondrite-normalized REE patterns of the star-like
rich ores from the Jinchuan copper-nickel deposit
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