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Fig.1 Distribution of Cu—Ni sulfide deposits in the Huangshan—Jingerquan metallogenic belt, East Tianshan Mountains, Xinjiang

(after reference [3])
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Fig.2 Geological map of the Tudun Cu—Ni sulfide deposit
(after reference [24])
1-Quaternary alluvial loose sand; 2-Miocene pink sandy mudstone,
white conglomerate; 3—Upper Carboniferous sedimentary tuff
intercalated with volcanic breccia, coal-bearing siliceous slate;
4-Upper Carboniferous keratophyre, mylonitized keratophyre, quartz
keratophyre intercalated with sedimentary volcanic breccia tuff;
5—Mylonitized keratophyre; 6—Quartz keratophyre; 7-Mylonitized
spilite porphyrite; 8—Sedimentary tuff; 9-Sedimentary volcanic
breccia; 10-Mylonite; 11-Quartz vein; 12—Medium—coarse grained
gabbro; 13—Fine-grained diorite; 14—Pyroxene peridotite;
15—Peridotite; 16—Orebody; 17-Fault; 18—Unconformity/conformity;
19-lithofacies boundary; 20—Exploration line and its serial number
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Fig.3 Selected photos showing textures of rocks from the Tudun mafic-ultramafic complex
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Table 1 Oxide (%) and Ni (10°) content of olivine from the Tudun intrusion

FERgnS SHZH Y Si0, TiO, ALO; P,0s Na,O K,O CaO MgO FeO Cr,0O; MnO NiO Total Fo  Ni
TD16 WalHE Ol-1 37.88 0.03 0.04 0.02 - - 0.03 4362 17.09 - 024 0.17 99.13 82.1 1321.6
TEMT  O1-2 3853 0.03 005 001 - - - 4342 1712 - 022 0.15 99.53 82.0 1172.1
Ol-3 3808 0.04 001 - 002 - 001 4359 17.04 - 023 0.16 99.17 822 12272
Ol-4 3693 0.03 0.04 - - 0.01 001 4342 17.07 - 024 0.16 97.89 82.1 12744

Ol-5 3860 0.04 0.03 - 0.01 0.02 0.01 43.70 16,55 0.01 025 0.16 9935 82.6 1235.1
Ol-6 3693 0.03 0.04 - - 0.01 001 4342 17.07 - 024 0.16 97.89 82.1 12744
Ol-7 3818 0.05 0.05 004 002 - 0.03 4341 17.09 - 0.27 0.19 9932 82.1 1486.8
Ol-8 3823 0.04 003 001 002 - 0.07 4355 17.14 - 024 0.15 9947 82.1 1203.6
0Ol-9 3836 0.03 0.06 - - - 002 4343 1684 - 021 0.16 99.10 823 12193
Ol-10 38.11 0.02 0.01 - 004 - - 4396 1697 - 024 0.17 99.51 823 1368.8
Ol-11 3823 0.04 0.04 - - - 005 4368 1693 - 022 021 9940 823 16835
Ol-12 3826 0.04 0.03 0.02 - - - 4366 17.16 - 023 0.19 9957 82.1 14553
TD10 eacAth Ol-1 3805 0.04 0.04 - - 001 004 4511 1508 - 025 0.21 98.83 843 1612.7
MR Ol-2 39.13 002 0.04 - - - 003 4486 1524 - 0.16 025 99.73 84.1 1958.8
Ol-3 3924 006 003 002 002 - 0.02 4486 1491 - 022 0.28 99.66 844 21633
Ol-4 3874 0.08 006 001 - - 004 4466 1509 001 026 032 9926 842 24937
Ol-5 3891 0.04 0.05 0.05 0.01 - 004 4508 1499 0.02 023 027 99.68 844 21555

Ol-6 3865 0.03 0.04 0.03 - 001 - 4503 1493 - 020 0.25 99.16 84.4 1998.1
OlI-7 3896 006 0.05 - - - 004 4494 1506 - 025 0.30 99.65 84.3 2320.7

Ol-8 3898 0.04 0.04 0.01 - - 0.07 4497 1490 - 020 0.25 9945 845 1943.1

Ol-9 3930 0.04 0.04 - - - 0.04 4506 1496 001 024 028 9996 844 2179.1
Ol-10 39.19 0.08 0.03 0.02 - - 006 4483 1519 001 024 029 9993 842 22420
Ol-11 3821 0.03 0.07 001 0.01 - 001 4526 1523 0.01 022 029 9933 843 23128
Ol-12 3803 0.04 0.05 - - - 003 4503 1517 - 0.19 0.27 98.82 842 21240
Ol-13 3823 0.04 003 002 - - 006 4516 1506 - 021 0.26 99.07 844 2013.9
TD14 MM Ol-1 3940 003 003 002 0.01 001 001 4525 1467 001 019 022 99.84 847 17149
Ol-2 3880 0.06 0.02 - - 001 001 4549 1474 001 0.19 0.17 99.51 84.7 13452
Ol-3 3893 001 004 002 0.01 001 003 4512 1482 - 020 0.19 9939 84.6 14553
Ol-4 38356 0.03 0.03 - - 0.01 002 4543 1487 - 0.19 0.20 9935 84.6 1534.0
Ol-5 3864 002 003 - 004 - 004 4507 1493 - 0.19 0.18 99.13 84.5 1376.7
Ol-6 3813 001 005 - - 001 002 4551 1499 - 0.19 0.18 99.09 84.5 14239
Ol-7 3841 0.07 0.04 0.01 - - 003 4517 1502 - 0.22 020 99.17 844 15576
Ol-8 3829 0.02 0.03 0.01 - - - 4535 1510 - 021 0.17 99.17 844 13059
OlI-9 3806 003 0.05 001 - - 008 4520 1482 - 023 0.17 98.66 84.6 1321.6
Ol-10 3846 0.03 - 0.01 - - 003 4544 1523 0.01 0.19 0.17 99.57 843 1360.9

Ol-11 3853 0.03 0.04 0.05 - 0.01 008 4523 1494 - 021 020 9932 845 1589.1

T+ A F R MR R R P S R 4 N SE R % EPMA S 3 S8 A, AR 5 H AR TXA-8100, TAE
TR 20 KV, HLI 20 nA, 207 B2 10wm, S-UERE] A 10 s, Z0TAS EE 4 0.01%; “— "R FR TR
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Table 2 Modeling parameters of olivine fractional crystallization, sulfide segregation effect
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Fig. 4 Modeling of olivine fractional crystallization, sulfide segregation effect of the Tudun complex
I —Curve of olivine fractional crystallization, F means fractional crystallization degree; Il a—Curve of olivine fractional crystallization and sulfide

segregation, the mass ratio of sulfide to olivine is about 10; Il b—Curve of olivine fractional crystallization and sulfide segregation, the mass ratio of
sulfide to olivine is about 100
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Composition features and genetic significance of olivine from the Tudun mafic—
ultramafic complex, East Tianshan Mountains, Xinjiang

WANG Min—fang"?, XIA Qing—lin"*, XIAO Fan’, GUO Xiao—nan', WANG Wei', LIU Kun'

(1. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China; 2. State Key Laboratory of Geological
Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, Hubei, China; 3. Nanjing Center, China
Geological Survey, Nanjing 210016, Jiangsu, China)

Abstract: Olivine is one of the earliest crystallization minerals from basaltic magma, and its composition can directly give the
metallogenesis information on parent magma composition, processes of magmatic fractional crystallization, and sulfide segregation
degree. In this study, the authors selected the Tudun mafic—ultramafic complex to conduct electron microprobe analysis of olivine
minerals. According to the Fo and Ni values of olivine, he MgO content of parent magma, which contains the highest Fo olivine,
was estimated to be 12.95%, indicating that the parent magma of the Tudun complex is a high—MgO basalt. The modeling results
show that sulfide segregation and fractional crystallization almost took place at the same time. A slight sulfide segregation (about
0.2%) occurred during the early stage (0—2% ) of olivine fractional crystallization process, and less sulfide segregation (about
0.01%) occurred during the later stage (6%—7%), which suggests that the metallogenic potential of the Tudun complex is limited. In
addition, some data implying the negative relationship between Fo and Ni indicate that Fe—Ni exchange reaction happened between
Fe—rich olivine and trapped sulfide liquid, which caused remarkable differences in olivine composition.

Key words: fractional crystallization; sulfide segregation; trapped sulfide liquid; genetic significance; olivine; Tudun; Xinjiang
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