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Abstract: The discovered Jinchuan Cu-Ni(PGE) sulfide deposit occurs in two ultrabasic dykes, and the two main
orebodies in Jinchuan, -1 orebody and -2orebody were outputted in one ultrabasic dyke in Southeastern side. In
order to prove the particularity and connection of parental magma of -1 and -2 orebodies during magma evolution,
the contents of major elements, REE and trace elements in the two orebodies were measured and compared with each
other. The two orebodies belong to iron-ultrabasic rocks (m/f~(Mg**+Ni*")/(Fe*'+Fe**+Mn?"), 1.30-5.16), and have the
following features: rich in MgO (w(MgO), 10.4%—33.5%), poor in Al,O3 (W(Al,O3), 0.67%—15.35%) and K,0 (w(K,0),
0.01%—1.42%). The two orebodies have similar REE distribution and trace elements distribution and strongly fractionated
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REE pattern (X(LREE)/Z(HREE), 3.27-9.63), and enriches LILE relative to HFSE, reflecting that the parental magma of

-1 and -2 orebodies have a strongly close relationship. Some trace element ratios and relationship characterizing the
magma evolution, such as w(Sm)-w(Sm)/w(Yb), w(La)/w(Sm)-w(Sm)/w(Yb), w(Th)n/w(Nb)x, w(Th)/w(Yb)—w(Nb)/
w(Th) and w(MgO+FeOr1)/w(ALO3;)—-w(Si0,)/w(Al,05) (FeOr is total iron content), are suggested that the parental
magma of -1and -2 orebodies are generated by 30%—40% fractional melting of the garnet lherzolite, contaminated
by 5%—20% crustal materials during digenetic evolution process and experienced olivine crystallization. This indicates
that the parental two kinds of magma of -1and -2 orebodies have close relation during magma evolution. However,
there exists an obvious difference that the MgO value of -2 orebody shows a more complicated linear relation with
other major elements than that of -1 orebody. It suggests that the two kinds of parental magma have experienced
independent evolution in their cooling stage. The two kinds of parental magma of -1 and -2 orebodies are original in
the same magma conduit, along with the crustal contamination. The two kinds of parent magma of the orebodies have
separated into two coordinate magma conduit systems during the magma crystallizing process, as a consequence, the
evolution and metallogenic process of magma of each magma conduit are independent.

Key words: Jinchuan; Cu-Ni(PGE) sulfide deposit; magmatic process; magma sources evolution; crustal contamination;
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Fig. 1 Geological sketch map and main cross sections of Jinchuan ore-bearing ultramafic intrusions!: 1—Quaternary; 2—

Serpentinized marble interlated with streaky migmatite; 3—Chlorite schist and Garnet bearing bi—mica gneisses; 4—Banded

migmatites-homogenicmigmatite; 5—Serpentinized marble; 6—Plagioclase biotite gneiss; 7—Agmatite-homogenicmigmatite; 8—

granodiorite porphyry; 9—Ultrabasic rock; 10—Ore shoot; 11—Lean ore; 12—Extra high grade ore; 13—Surrounding rock; 14—

Measured geological boundary; 15—Inferred geological boundary

1 -1 -2
Table 1 Comparison of features of -1and -2 orebodies
-1 -2
-4~ 29 30 ~ -6
1844 m 1700 m
72.23 m 91m

w(Ni)=1.43%
w(Cu)=1.01%
25°~75°

w(Ni)=0.87%
W(Cu)=0.48%
25°~65°
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Fig. 2 Texture and structure characteristics of ores in Jinchuan Ni-Cu-(PGE) deposit: (a) Ultrabasic rock in 982 level of orebody

-1; (b) Massive extra high grade ore; (c) Sideronitic ore: Metal sulfides composed mainly of pyrrhotite, pentlandite and
chalcopyrite are filled into crack of olivine-based gangue mineral (-);(d) Late vein of metal sulfides, composed mainly of pyrrhotite;
(e) Rounded olivine filled in clinopyroxene to form poikilitic texture; (f) Cumulatic texture of olivine, metal sulfides filled into crack
of olivine(-) (Abbreviations for mineral: Po—Pyrrhotite; Pn—Pentlandite; Ccp—Chalcopyrite; Ol—Oilvine; Cpx—Clinopyroxene;

Opx—Orthopyroxene)
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X
2 3
-1 w(Si0,)  37.5%~46.8% -1 (ZREE) 17.77>
40.1% w(MgO) 10.4%~34.5% 25.35% w(ALO;)  107°~71.53><10° ( Y )
1.92%~15.35% 7.01% w(K,0) 0.03%~  (ZLREE) 15.17><107°~54.77><107°
1.42% 0.61% -2 w(Si0,) (ZHREE) 2.60><107°~16.76<107°
21.8%~38.1% 31.7% w(MgO) 22.4%~ (XLREE/ZHREE) 327631 w(Lay/m(Yb)x
33.7% 27.4%  w(ALOs) 0.67%~7.02% 4.19~10.01 22
2.56%  w(K,0) 0.01%~0.34% (ZREE) 6.76><107°~113.25><10°
0.11% -1 2 (ZLREE) 5.28>107°~99.89><107°
MgO (ZHREE) 1.48><10°~13.36><10°
ALO;  K,0 -1 2 (SLREE/ZHREE) 3.57~9.63 w(La)n/w(Yb)y
(m/f=(Mg” +Ni*")/(Fe*' +Fe* +Mn*")) 4.12~18.85 3
2.60~5.16  1.30~4.70 -1 2
2.77
[8-9]
2
Table 2 Major element data of different types of ores from Jinchuan deposit (mass fraction, %)
-1 orebody -2 orebody
ell\:?lz;t 4 6 4 6 7 4 6 4 4 4 4
JJK-01  JJK-04 JC-14 JC-16 J2-5 J2-8 J2-9 J2-18 J2-20 J2-24 J2-25
SiO, 37.80 46.80 36.50 43.00 38.10 34.00 35.00 23.40 21.80 41.90 27.90
TiO, 0.32 0.59 0.24 0.36 0.24 0.26 0.21 0.13 0.12 0.47 0.10
Al,O4 4.05 15.35 1.92 6.73 2.94 1.81 3.12 0.75 0.67 7.02 1.58
Fe,04 16.62 7.89 13.21 12.52 14.16 19.88 16.45 33.32 36.89 15.59 27.10
MnO 0.21 0.13 0.22 0.22 0.18 0.15 0.17 0.17 0.14 0.17 0.17
MgO 29.30 10.40 34.50 27.20 33.7 30.0 30.0 24.4 22.4 24.0 27.4
CaO 2.35 11.30 0.74 4.53 1.84 1.88 1.86 0.10 0.17 4.79 0.36
K,0 0.22 1.42 0.03 0.77 0.13 0.10 0.16 0.05 0.01 0.34 0.03
P,Os4 0.04 0.06 0.05 0.04 0.02 0.05 0.02 0.05 0.05 0.07 0.02
SO, 4.68 0.35 0.23 0.18 0.65 9.14 5.34 23.70 29.96 4.24 20.50
NiO 0.52 0.01 0.16 0.14 0.19 1.08 0.46 2.94 3.29 0.63 2.00
CuO 0.30 0.04 0.01 0.01 0.05 0.69 1.19 1.07 0.49 0.47 0.74
CoO 0.02 0.01 0.02 0.01 0.03 0.04 0.03 0.09 0.10 0.03 0.08
Cr,05 0.54 0.01 0.67 0.38 0.61 0.44 0.54 0.45 0.69 0.41 0.34
BaO 0.01 0.21 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.02 0.01
LOI 6.19 2.92 10.95 2.94 7.49 9.71 9.78 12.80 12.93 2.58 11.95

Notes: Test unit is ALS Chemex (Guangzhou) Co Ltd (Fe,0O; is amount of total iron in this thesis). Ore type: 1—Rich copper ore; 2—

Extra high grade ore; 3—Ore with late vein of metal sulfides; 4—Disseminated ore; 5—Partial disseminated ore; 6—Star-like lean

ore; 7—Ultrabasic rock (similarly hereinafter)
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Table 3 Trace element data of different types of ores from Jinchuan deposit (wg, 10°°)
-1 orebody -2 orebody
Trace
element 5 6 4 4 6 7 2 7 6 1 7 7 3 4 5 5
JJK-01 JJK-02 JJK-04 JJK-05 JC-14 JC-16 JC-18 J2-3 J2-5 J2-6 J2-11 J2-12 J2-13 J2-17 J2-21 J2-30 J2-32
v 60 7 145 29 50 38 318 136 9 6 133 73 56 14 13 19 5
Cr 3730 4300 110 4550 4510 2630 110 1270 4440 4050 880 3530 4210 1680 2070 4850 4500
Ga 6.1 4.8 16.3 5.1 3.8 8.9 16.8 6.4 49 48 8.4 92 66 22 2.3 55 46
Rb 8.9 3.1 41.2 5.8 1.3 24.5 39.8 29 45 69 1.4 16.0 10.8 0.6 27 102 49
Sr 47.4 654 3480 714 24.9 113 2480 288 665 653 998 130 563 464 402 419 70.6
Y 6.1 4.5 13.8 4.1 4.4 7.2 26.9 9.2 4.1 5.5 19.7 105 89 22 26 72 42
Zr 30 29 60 28 29 35 65 62 25 44 126 61 62 10 16 51 24
Nb 1.6 0.8 29 1.3 1.3 1.9 3.6 23 1.2 1.6 4.6 28 27 03 09 21 1.3
Sn 1 1 1 2 1 1 1 5 1 1 4 1 1 2 3 2 1
Cs 2.73 0.45 7.75 0.77 0.14 3.06 0.10 0.07 0.15 058 007 044 080 020 0.16 073 024
Ba 56.3 393 1825.0 66.2 304 282.0 4170.0 722 53.8 106.0 22.0 151.0 156.0 236 38.1 67.0 103.0
Hf 0.8 0.6 1.7 0.6 0.7 0.9 1.7 1.3 05 09 2.8 1.3 1.4 02 0.4 1.1 0.6
Ta 0.2 0.1 0.2 0.1 0.2 0.2 0.3 0.2 0.1 0.2 0.4 02 02 0.1 0.1 0.1 0.1
w 1 2 1 3 1 1 1 5 1 1 1 2 1 5 1 1 1
Tl 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05 05 0.5 05 05 0.5 0.5 05 05
Th 0.48 0.37 1.03 0.43 0.35 0.46 0.94 143 037 043 338 078 082 0.13 021 063 0.28
U 0.18 0.05 043 0.05 0.21 0.15 0.40 0.54 0.07 0.07 171 0.11 0.14 0.05 0.05 0.10 0.05
La 4.0 35 8.5 34 34 52 10.8 7.6 34 49 21.2 79 66 0.7 42 44 34
Ce 10.1 7.1 19.3 7.1 72 14.1 24.8 194 7.1 105 463 175 131 20 102 95 73
Pr 1.24 0.97 231 0.89 0.72 1.72 3.00 245 088 127 538 213 155 033 1.16 1.19 0091
Nd 4.9 4.4 8.7 38 29 6.2 11.7 103 35 5.0 22.1 86 6.7 1.7 4.5 53 3.8
Sm 1.02 1.14 2.24 0.87 0.72 1.37 353 240 090 1.13 410 2.00 1.72 047 098 142 0.80
Eu 0.41 0.22 0.66 0.23 0.23 0.57 0.94 058 028 034 081 058 037 0.08 025 025 025
Gd 1.20 0.84 2.66 0.84 0.78 1.49 4.24 222 085 120 394 207 161 045 0.78 135 0095
Tb 0.18 0.16 0.39 0.13 0.09 0.18 0.69 035 0.18 020 062 030 028 0.07 0.11 021 0.13
Dy 1.10 1.01 2.40 0.79 0.68 1.24 4.75 1.90 0.87 1.07 355 197 168 038 0.65 129 0.85
Ho 0.20 0.20 0.46 0.17 0.11 0.21 0.99 042 021 023 072 042 035 0.09 0.10 027 0.17
Er 0.60 0.49 1.4 0.42 0.43 0.69 2.89 1.00 049 0.67 209 1.13 094 026 031 0.79 0.53
Tm 0.12 0.11 0.18 0.06 0.06 0.11 0.42 0.15 0.12 0.11 029 0.14 0.12 0.03 0.02 0.09 0.13
Yb 0.63 0.43 1.12 0.32 0.41 0.62 243 094 051 059 183 095 078 0.16 021 0.68 042
Lu 0.09 0.07 0.16 0.06 0.04 0.08 0.35 0.15 0.13 0.13 032 0.16 0.12 0.04 0.03 0.09 0.07
YREE 2579 20.64 5048 19.08 17.77 33.78 71.53 49.86 19.42 2734 113.25 45.85 3592 6.76 23.50 26.83 19.71
YLREE 21.67 17.33 41.71 1629 15.17 29.16 5477 42.73 16.06 23.14 99.89 38.71 30.04 528 21.29 22.06 16.46
YHREE 4.12 3.31 8.77 2.79 2.60 462 1676 7.13 336 420 1336 7.14 588 148 221 477 325
YLREE/
SHREE 5.26 5.24 4.76 5.84 5.83 6.31 3.27 599 478 551 748 542 511 357 9.63 4.62 5.06
w(La)/
W(Yb) 5.98 7.67 7.15 10.01 7.81 7.90 4.19 7.62 628 7.83 1092 784 797 4.12 1885 6.10 7.63
JoEu 1.22 0.74 0.89 0.89 1.01 1.32 0.80 0.83 1.06 096 066 094 0.73 057 094 0.60 0095

Note: Test unit is ALS Chemex (Guangzhou) Co. Ltd.
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Fig. 3 Primitive mantle-normalized trace elements diagrams of ore: (a) REE plots for -1 orebody; (b) REE plots for -2 orebody;

(¢) Multi-element diagrams for

uncontaminated continental flood basalts!'?'; CFB-2—Average of strongly contaminated continental flood basalts

-1 orebody; (d) Multi-element diagrams for

[13]

-2 orebody; CFB-1—Average value of crustally
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