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Abstract: The Jinchuan Ni-Cu deposit is the largest magmatic Ni-Cu sulfide deposit in China. Previous studies
shown that there is a high degree of contamination in the mineralization process of the Jinchuan deposit, but the
source of the contaminating material and the mechanism that causes the sulfide melt segregation from the mag-
ma are still controversial. In this paper, we use a combination of multiple S (5*'S+A™S) and Fe (5°°Fe) isotopes

to trace the contaminated crustal materials during the mineralization process of the Jinchuan deposit, especially
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the influence of sulfur in Archean sedimentary rocks on the sulfur saturation of the Jinchuan deposit. The A™S

value of sulfide minerals in the segment I and II of the Jinchuan deposit is from —0.07%o to 0.22%o., which ex-

ceeds the A™S value of mantle-derived magma and is completely different from the A™S value of pyrite

(—0.04%0~—0.08%o) in the wall rock of the Jinchuan deposit, indicating that the contamination of the Jinchuan

magma should occur at depth and have nothing to do with its direct wall rock. The 8*°Fe value of pyrrhotite in

the Jinchuan deposit is from —1.07%o to —0.33%,. Calculations show that the 5*Fe value of Jinchuan parent mag-

ma in equilibrium with the sulfide melt is —0.7 %o, which is far lower than the normal mantle-derived basaltic

magma range. In addition, pyrrhotite in sulfide ores with positive A™S values usually has very low 8 Fe values,

and A”S-6"Fe values have a significant negative correlation, indicating that the sulfide segregation in the

Jinchuan parent magma may be due to the contamination of pyrite in Archean sedimentary rocks.

Keywords: sulfide segregation; contamination; archean crustal sulfur; Jinchuan Ni-Cu deposit
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Fig. 1 (a) Geotectonic setting of the Jinchuan Cu-Ni deposit, (b) Geological map of the Jinchuan deposit, (c) Pyrite in migmatitic

granite, and (d) Longitudinal projection of Mining Areas I and I of the Jinchuan deposit
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Fig. 2 Photomicrographs of metallic sulfide minerals in the Jinchuan sulfide ores
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Tab. 1 Sulfur isotope and iron isotope values of sulfides in the Jinchuan Ni-Cu deposit

Hefms WX 4 X HIE(m)  8"S(% VCDT)  error 0°S(%VCDT)  error A”S(%)  8Fe  error
JC9-1 PntPo+Cp I X 947 958 0.00 0.010 —0.04 0.016 —0.04
1C9-2 PntPo+Cp I X917 958 0.02 0.013 0.02 0.016 0.00
JC9-3 PntPo+Cp I X 947 958 0.34 0.008 0.16 0.010 -0.01 -0.42  0.046
JC9-4 PntPo+Cp I X 9fF 958 0.30 0.008 0.12 0.016 -0.04
11-4 PntPotCp  IIH" X 1147 978 0.73 0.022 0.33 0.026 -0.05
1078-2 PntPotCp  IIH" X 1317 1078 -0.32 0.012 -0.76 0.022 0.07 —-0.89  0.049
1078-6 PntPotCp  IIH" X 1317 1078 0.69 0.012 0.34 0.024 -0.01
JC13-1 PntPo+Cp I X 1347 1042 0.83 0.007 0.45 0.022 0.03
JC13-2 PntPo+Cp  UH" X 1347 1042 0.14 0.020 0.06 0.026 -0.02
JC13-3 PntPo+Cp  IH" X 1347 1042 0.39 0.009 0.15 0.007 -0.05 -035  0.020
JC14-1 PntPo+Cp  UH" X 1347 1042 0.10 0.006 0.02 0.016 -0.03
JC14-2 PntPo+Cp  UH" X 1347 1042 0.80 0.011 0.41 0.020 0.00
JC14-3 PntPot+Cp I X 13f7 1042 -0.33 0.008 -0.20 0.013 -0.03
JC14-5 Pnt+Pot+Cp  IIH" X 1317 1042 -0.09 0.008 -0.10 0.025 -0.05
050713-5  Pn+Pot+Cp I X 1417 1042 -0.13 0.007 -0.24 0.011 0.00
JC25-2 PntPo+Cp I X 2547 1055 0.71 0.009 0.27 0.012 -0.09
JC25-4 Pn+Po+Cp LI X 2577 1055 -0.08 0.012 -0.09 0.010 -0.05
JC25-5 PntPo+Cp  IIW" X 2597 1055 0.92 0.007 0.44 0.024 -0.04
JC25-7 PntPo+Cp I X 2547 1055 0.44 0.010 0.19 0.012 -0.04
JC25-9 PntPo+Cp I X 2547 1055 0.91 0.016 0.42 0.020 -0.05
R25-2 PntPotCp  IIH" X 2517 1160 -0.25 0.010 -0.12 0.011 0.01
R25-1 PntPotCp 11§ X 2517 1160 -0.25 0.007 -0.52 0.017 0.02
R25-3 PntPotCp  1IH" X 2517 1160 -0.36 0.007 -1.12 0.012 0.22 -1.06  0.052
R25-7 PntPo+Cp I X 2547 1160 -0.57 0.014 -1.12 0.011 0.00
5-5 PntPo+Cp 18" X517 1100 -0.19 0.011 -0.15 0.015 -0.05
1-7-2 PntPo+Cp I X747 1100 0.85 0.007 0.41 0.019 -0.03
1-7-3 PntPot+Cp I X747 1100 0.11 0.006 0.02 0.017 -0.04 -0.43  0.028
1-7-4 PntPot+Cp I X747 1100 0.68 0.011 0.31 0.009 -0.04 -0.49  0.107
1-7-5 PntPo+Cp I X747 1100 -0.08 0.010 -0.08 0.018 —0.04
1-7-6 Pn+PotCp  IH X 74T 1100 1.53 0.006 0.75 0.015 -0.04
1-7-7 Pn+Po+Cp  IH" X 74T 1100 0.34 0.007 0.14 0.015 -0.03
1-7-8 PntPotCp 1B X747 1100 0.00 0.004 -0.05 0.016 -0.05
1-7-9 PntPotCp 1B X747 1100 -0.06 0.013 -0.06 0.019 -0.03
I-7-10 PntPo+Cp  IH" X 74T 1100 0.84 0.016 0.39 0.027 —0.04
16-E3 Pn+Po+Cp  IH"X 74T 1220 0.35 0.011 0.38 0.020 0.15 -1.07  0.043
050712-4  Pn+Po+Cp I X617 1220 -0.49 0.010 -1.19 0.011 0.12 —-0.66  0.017
1-20-1 PntPo+Cp  IH" X 2017 1228 0.00 0.009 -0.04 0.014 -0.04 033 0.060
1-20-2 PntPo+Cp  IH" X 2017 1228 0.28 0.009 0.11 0.020 -0.04
1-20-4 PntPo+Cp 1§ X 2017 1228 0.22 0.004 0.08 0.009 -0.03
L22-2 PntPo+Cp 1§ X 2217 1260 0.76 0.004 0.33 0.012 -0.06
L22-4 PntPo+Cp 1B X 2217 1260 -0.19 0.006 -0.17 0.015 -0.07
JC120 Py Fl & 3.60 0.010 1.80 0.017 -0.05
JC128 Py Fl & 1.94 0.009 0.93 0.015 -0.06
JC130 Py Fl & 6.47 0.015 3.26 0.018 -0.07
JC138 Py Fil & 1.93 0.015 0.91 0.024 -0.08
JC145 Py Fil & 11.23 0.009 5.70 0.015 -0.06
IC195 Py Fil & 2.67 0.006 1.34 0.011 -0.04

8 Fe fH N—1.07%0~—0.33%0, Il B X WG 10 8 Fe 18 M9 4 I B IR b % 8% 2 5709 8 Fe i (—1.37 %o~
B H-1.06%0~—0.35%0, N\ T 5" X B [ 7 X BE 2k 1™ —-0.74%0), B F &N RPEHT 585851
H 8% Fe {H R WLWH i 22 5 (I8 3¢) . ZEIEM T A AR S Fe fl , W5 & 4> %/ 0.09 %0~0.56 %05 0.53 %o~
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Fig. 3 Distribution of multiple sulfur isotopes and iron isotope values in the Jinchuan Cu-Ni deposit
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