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Fig. 1 Tectonic position of Cu—Ni sulfide deposits in East Tianshan region
1—Turpan—Hami basin(Quaternary); 2—Dananhu island arc (Devonian volcanic rock); 3—Jueluotage tectonic zone
(Carboniferous metavolcanic sedimentary rocks); 4— Central Tianshan massif(Precambrian metamorphites);
5—Granide; 6—Basic—ultrabasic rocks; 7—Cu—Ni ore spot; 8—Midium—sized Cu—Ni deposit; 9—Large—sized Cu—Ni
deposit; 10—Large—sized V—Ti—Fe deposit; 11—Geological boundary; 12—Discordogenic fault
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ZRINT YR A h BN TR Y, BESk
W BT MR KR BREREN A PR
B AR E IR A A W £ A 3K
WE PIRAERTE R, R Y BReran”
SN RS R R T RO R R AR
IR R AN RIR A TR ARAE 45%~53% , 2 5]
BN REREY R SRRl TORME ERYARRIE a4
TS A e — e R 7E 4 A [R] B TR A
BAT IR T B AT ER X A3 2R W) (3 3)

*1 HEGTUERSRERLFER

Table 1 Chemical composition and crystal-chemical formulae of pyrrhotite

K7 o TCE T/ % A2
WA
EAS S Ag Fe Sb Te Ni Co Cu Zn x TR
WA A1 40.41 0.10 58.70 0.00 0.02 061 007 000 004 99.49 FeosS
M| BRYREHE 4105 0.07 57.10 0.03 0.07 133 013 005 0.04 99.86 Feos0S
WO BRYPERTA 4110 0.07 58.20 0.00 0.02 045 0.06 002 0.01 99.93 Feos1S
B | BYRTA 41,09 0.05 58.32 0.00 001 039 006 012 006 100.10 Feos1S
| BYSREA 4220 0.01 56.38 0.05 0.01 050 0.10 005 0.03 99.31 Feo77S
BRI 40.46 0.01 58.70 0.02 0.04 059 007 001 0.05 99.92 FeosS
Fz2 BT hERIRERULEX
Table 2 Chemical composition and crystal-chemical formulae of chalcopyrite
R} o TCE /% TN RS
L EE SN !
R S Ag Fe Sb Te Ni Co Cu Zn z i
b8 NI 35.40 0.03 2917 002 000 005 005 3501 007  99.80 Cuo.007F€0.04S2
iy SN 34.95 0.02 2909 0.10 0.02 0.03 000 3538 0.08 99.63 Cu1.01Fe00sS2
il b8 NI 34.92 0.12 2912 001 0.13 0.03 004 3567 0.06 100.10 Cuy.02Fe0.5S2
" JRCIRA™ A1 35.17 0.11 2876 0.09 0.07 0.01 001 3440 0.28 98.89 Cug.ooFe0.04S2
JRCIRA™ A1 36.07 0.09 2883 004 000 001 004 3428 0.15 99.49 Cuo.o6Fe0.02S2
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Table 3 Chemical composition and crystal-chemical formulae of pentlandite

Fe S Fe Ni Co Cu Zn Ag Te As ghim b k5

1 33.63 2684 3740 117 002 006 001 0.11 (Nig 86C00.15Fe3.67)8 6858

2 3357 3146 3331 003 021 003 078 0.11 (Nig 34C00.004Fe4.30)s.64Ss

3 3371 2919 3597 147 005 006 001 0.05 (Nig 66C00.19Fe3 08)8 8358

4 3348 2736 3724 162 004 000 004 0.12 (Nig 86C0021Fe3.75)8 8258

5 32.84 2975 3612 085 015 000 005 004 0.10 (Nig 86C00 11Fe4.21)0.185s

6  33.08 2977 3432 116 0.11 004 0.10 (Nig s360Fe4 1349C00.1520)8.:8558
7 3352 2977 3432 128 008 007 0.18 (Nig s168Fe4.0819C00.1654)8. 7858
8 3298 2929 3499 129 006 001 005 (N4 s306Fe4.0681C00.1704)3.8858
9 3314 2918 3536 1.02 007 001 007 (Nig ss61Fe.0472C00.1348)8.8658
10 3410 2747 3571 116 0.09 0.00 0.09 (Nig s78sFe3 700sC 00, 1482)8.44458
11 3301 2651 3728 106 006 005 0.14 (Nig 9347F €3 6834C00.1399)3.77558
12 3318 2875 3531 116 005 005 0.17 (Nig g535Fe3.0806C00.15)8.81158
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Table 4 Chemical composition and crystal-chemical formulae of violarite

ig= S Fe Ni Co Cu Te Sb Bi As g s
1 4232 2392 3186 015 008 000 003 007 000 (NipeFer30)204S
2 4093 2245 3431 188 007 000 008 000 0.18 (Ni;sConioFer26)s195
3 4261 2083 3686 106 000 000 000 000 0.00 (NijgoConosFer12)s.0654
4 4252 2158 3401 1.88 000 000 000 000 0.00 (Nij75Co010Fe117)3.054
5 3843 2408 3574 099 008 008 000 000 004 (NizosFe;s)s475

@ % 8 HR P LA S A A LA A o R I 5 s Bk BRATT 5 T I S S T AR AR 2005.



%36 5 54

PINHESE 2R T 1L A 1L 5 BB A 0 B R 4 ) e i e T T S

875

FHLG, W i A, (R B it BB A FH A R

BRI Z AN A IR MR AR BT R BRI A
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WA R MRS B FERER T FER R AN 1 O
PR R AP RSP S A R
T R FIORE R R B | e SRR 8L, 22 I HE T
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R RER RSB AN R E>0.5 B D) Sy R AR Al
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Table 5 Chemical composition and crystal-chemical formulae of polydymite

) S Fe Cu Te Sb Ag i R v
WEERET 4118 9.55  49.25 0.54 0.08 0.07 0.00 (Nize2Feos2)3.1054
WK 4192 2133 32.74 032 0.06 0.04 0.00 (Niy71 Fer.17C00.13)3.01S4

FHET 37.24 2598 3547 0.04 012 0.03 002 (Fe.4Nig 52C00.01)0.93S

R 6 AR ILERD () RERILER

Table 6 Chemical composition and crystal-chemical formulae of niccolite

5 Fe Ni Co Te Bi  Ag As Pb by Tl ey i
1 2.14 4225 0.17 0.10 025 013 0.17 5406 0.17 100.01 (Nig.oosFeo.053) 1.008A8
2 137 4297 0.00 0.10 0.11 0.01 5398 0.10 99.85 (NipooFeo.03) 1.05As
7 MEMERY IEMBRET LENRD () RERLFER
Table 7 Chemical composition and crystal-chemical formulae of gersdorffite
K7} S Fe Ni Co Cu Te Sb Bi Ag As EAT LA SN
W 19.18 5.25 16.20 13.27 0.07 0.00 0.31 0.00 0.00 45.71 (Nig 47Co0038F¢€0.16)1.01A81.03S
e 18.14 7.40 19.69 8.74 0.07 0.11 0.00 0.38 0.03 45.44 (Nig.60Co0.27F€0.23)1.10A81.07S
A
17.84 7.31 19.24 8.50 0.05 0.00 0.02 0.15 0.12 46.76 (Nig 50Co0.26F€0.13)1.08A81.12S
TR 19.28 6.86 10.83 16.85 1.85 0.04 0.00 0.12 0.13 44.04 (Coo.4¢Nio31Fe0.21)0.99A80.08S
iy 19.98 5.23 6.43 23.51 1.76 0.03 0.03 0.00 0.11 42.92 (Coo.e4Nip1sFeo13)1.08A81.12S
*8 MU T UERIRERUFR
Table 8 Chemical composition and crystal-chemical formulae of galena and pilsenite
e . TLEA R/ . ).
N K LR i
L7} B Fe Cu As Ag Te Co Ni Bi Pb  Sb T TR
wi-Hie BGR . 0 A N A .
. . 026 051 212 034 0.13 3448 001 0.03 5994 139 0.28 100.5 BijosTe
] el
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Ore mineral characteristics of the Xiangshan copper—nickel sulfide deposits in
East Tianshan Mountains and their metallogenic significance

SUN Yan, XIAO Yuan—fu, FENG Wei, XIONG Fa—hui, ZHAO Zhi—qiang

(Chengdu University of Technology, Chengdou 610059, Sichuan, China)

Abstract: The well-known Huangshan—Jing erquan Cu—Ni metallogenic belt in East Tianshan Mountains has
lots of genetically similar copper —nickel deposits. Based on field investigation, the authors made electron
microprobe analysis of the components and carried out a detailed study of the mineral composition of the
copper—nickel ore deposits. The ore minerals can be classified into Fe—S series, Fe—Cu—S series, Fe—Co—Ni—S
series, Fe —Co —Ni—As series, Fe —Co —Ni —As —S series and telluride. According to characteristics of mineral
associations, the ore—forming process is divided into the magmatic liquation ore—forming period, the magmatic
hydrothermal ore —forming period and the epigenetic weathering period. Based on calculating the crystal —
chemical formula of these mineral compositions, this paper describes the modes of occurrence and geneses of these
minerals. Zircon U—Pb age of (285 + 1.2) Ma for Xiangshan rocks and and Re—Os isochron age of (298 + 7.1)
Ma for pentlandite suggest the consistency between the rock—forming and the ore—forming ages.

Key words:East Tianshan Mountains; Xiangshan; copper —nickel sulfide deposit; ore minerals; mode of

occurrence ; mineralization
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