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Abstract: The industrial value of the Xiarihamu giant Ni—Co sulfide deposit in the East Kunlun orogenic belt,
is not only depends on the content of Co and Ni elements in the minerals, but also on the occurrence state and
spatial distribution pattern of Co and Ni elements. In this study, Borehole samples were analyzed by TESCAN
Integrated Mineral Analyzer . It was determined that Co and Ni elements occur as isolated minerals and sulfur-
arsenic mineral compositions. In-situ analysis of major and trace element analysis of the metal minerals in the
Xiarthamu Ni—Co deposit have been carried out. The contents of Co in the minerals from high to low are as fol-
lows: cobaltine > maucherite, bravoite, pentlandite > niccolite, magnetite > pyrrhotite, chalcopyrite; the con-
tents of Ni in the minerals from high to low are as follows: maucherite, niccolite™> bismuthite, bravoite, pent-
landite > cobaltine > magnetite, pyrrhotite and chalcopyrite. Pyrrhotite, pentlandite and chalcopyrite were cho-
sen for LA—ICP-MS trace elements and elements mapping analysis, the Co and Ni were uniform in pentlandite
and chalcopyrite in the single particle mineral scales, and there are no obvious changes observed in Co/Ni ratios,
these indicating that hydrothermal process did not affect the Co and Ni contents of pentlandites and chalcopy-
rites. However, Ni is heterogeneous in pyrrhotite, and the Co/Ni ratios varies from 0.01 to 0.63, indicating that
the pyrrhotite is more sensitive to hydrothermal processes. In situ major and trace element analysis show that the
contents of Co and Ni in pentlandite are close to that of isolated Co—Ni minerals, and far exceeds that of
pyrrhotites and chalcopyrites. Therefore, the ore containing pentlandite has the most potential for Co and Ni re-
source exploretion.
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Fig. 1

(a) Geological sketch of East Kunlun orogenic belt, (b) geological map of Xiarihamu Ni—Co deposit and

(c) section of exploration line 11 of Xiarihamu I mafic—ultramafic complex
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Tab. 1 Characteristics of Co and Ni metal minerals in the Xiarihamu Ni—Co sulfide deposit
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Fig. 2  Electron microscope photos of different rock types of the 1105s borehole in the Xiarihamu Ni—Co sulfide deposit
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showing the rock types and proportions of minerals.
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Tab.2 Volume percentage of rock mineral content of 1105s borehole in the Xiarihamu Ni—Co sulfide deposit
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W S &N 32.3%~34.6%, Ni#& & N 29.3%~
31.9%, Co & & M 0.77%~0.86%, Cr &5 & 4 0.01%~
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Fig. 4 Plots of Co and Ni vs. S and Fe contents in different types of sulfide minerals in the

Xiarthamu Ni—Co sulfide deposit
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Tab.3 Measured S, Fe, Ni, Co, As and Cr contents in different minerals in the Xiarihamu Ni—Co sulfide deposit

A~ L (o
BT REGm e 7 AR
Fe Ni Co As Cr
18-Po-1-in 98.65 Mot 5 Tl 5 R 36.12 63.17 - 0.10 0.06 0.03
18-Po-2-in 98.65 Wt 5 Tl 2 Bk 35.92 63.78 - 0.17 - /
18-Po-3 98.65 s 5 T Bk 36.36 63.85 - 0.15 0.04 -
18-Po-4-in 98.65 TR Tl 5 R 35.67 64.19 - 0.07 - 0.01
18-Po-5 98.65 Mt 5 Tl 2 R 35.83 63.54 - 0.09 0.00 -
18-Po-6 98.65 MM 5 Tl 5 B 36.80 63.48 0.01 0.08 0.05 -
18-Po-7 core 98.65 R A s ¥ e 34.93 63.46 0.01 0.06 - -
18-Po-7 rim1 98.65 HHs 5 TG B Bk 36.26 63.17 - 0.07 - -
18-Po-7 rim2 98.65 Mot & il 5 R 35.66 63.28 0.03 0.12 - 0.01
18-Po-7 rim3 98.65 MM 5 il B 35.94 63.50 0.01 0.12 0.06 0.03
19-Po-1-in 101.65 NN SE REE R 36.54 64.08 - 0.10 - 0.05
19-Po-2-in 101.65 AN s Bk 36.33 63.62 0.09 0.15 0.03 0.01
19-Po-3 101.65 NN s REE R 36.04 63.56 - 0.15 - 0.03
19-Po-4-in 101.65 AN s OBk 35.99 64.07 0.02 0.12 - 0.02
19-Po-5 core 101.65 NN s REE R 37.16 61.11 0.16 0.10 - 0.05
19-Po-5 rim1 101.65 NN s REE Bk 36.14 62.99 - 0.07 - 0.01
19-Po-5 rim2 101.65 NN S Bk 36.63 63.12 0.02 0.10 0.03 -
19-Po-5 rim3 101.65 MINERE S REE R 35.78 62.88 - 0.12 0.03 -
19-Po-6-in 101.65 NN s BBk 35.73 63.95 - 0.08 0.02 0.04
19-Po-7 101.65 NN s RERERTT 37.52 61.90 0.10 0.08 - 0.00
19-Po-8 101.65 MINBN s EE kT 36.77 63.07 - 0.06 - -
24-Po-1 119.5 OS5 filh g 37.58 60.88 0.01 0.12 - -
24-Po-2 119.5 W 5 Tl 5 R 35.81 63.28 - 0.12 - -
24-Po-3 119.5 R & Tl 36.72 62.99 - 0.15 - 0.01
24-Po-4 119.5 MM 5 g7 35.95 63.38 - 0.12 0.03 0.02
24-Po-5 119.5 Wt 5 Tl 2 Bk 36.55 61.65 0.03 0.18 - 0.03
24-Po-6 1195 s 5 T Bk 35.42 63.72 - 0.08 - -
25-Po-1-core 120.65 Wt 5 Tl 5 R 34.90 62.58 - 0.06 - 0.01
25-Po-1-rim 120.65 Mt 5 Tl B kA 36.24 63.48 - 0.08 - 0.00
25-Po-2-core 120.65 MM 5 Tl 5 B 35.96 63.55 - 0.08 - -
25-Po-2-rim 120.65 R A s ¥ e 36.05 62.06 0.01 0.08 0.08 -
25-Po-2-rim2 120.65 MM 5 TG Bk 36.54 60.94 - 0.05 0.09 -
25-Po-3 120.65 Mot 5 il ¥ R 36.01 63.62 - 0.08 - -
25-Po-4core 120.65 OS5 filh g 36.95 62.15 - 0.05 - 0.02
25-Po-4rim1 120.65 Mot 5 /3 36.37 62.97 0.04 0.05 0.01 0.00
25-Po-4rim2 120.65 R & Tl 36.69 62.92 0.01 0.08 - 0.03
25-Po-4rim3 120.65 HHs 5 g7 36.04 63.06 - 0.08 - 0.00
28-Po-1-in 136.65 Mt 5 Tl 2 Bk 36.14 63.81 - 0.07 - -
28-Po-2 core 136.65 s 5 Bk 37.20 63.85 0.03 0.12 - -
28-Po-2 riml 136.65 Mot 5 Tl ¥ R 35.44 63.74 0.01 0.11 - -
28-Po-2 rim2 136.65 Mt 5 Tl B kA 35.53 63.44 0.01 0.11 0.03 0.02
28-Po-2 rim3 136.65 MM 5 Tl 5 B 36.62 63.59 - 0.12 - -
28-Po-3 136.65 Wt 5 %730 36.62 63.66 - 0.12 0.03 0.02
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28-Po-4-in 136.65 s A Tl B kA 36.32 63.35 - 0.04 0.07 -
28-Po-5 136.65 MM 5 filh B B 36.99 63.80 0.00 0.05 - 0.02
28-Po-6 136.65 Mo 5 Tl 5 B 36.06 62.54 0.02 0.13 0.02 -
28-Po-7-in 136.65 MO 4 Tl ¥ 36.26 63.47 0.02 0.17 0.00 0.01
29-Po-1core 140 MM 5 filh B g 36.67 63.81 0.02 0.03 - -
29-Po-1riml 140 N S WGk 36.12 63.23 0.01 0.10 - 0.00
29-Po-1rim2 140 NN s BBk 36.59 63.47 - 0.09 - 0.03
29-Po-1rim3 140 NN A mEE BT 36.39 63.90 - 0.10 - 0.04
29-po-2 140 N S WGk 37.21 62.46 0.13 0.04 0.06 0.04
29-Po-3 140 NN s BB 36.07 63.07 - 0.06 - -
29-Po-4 140 NN A mEE BT 36.02 63.53 0.01 0.07 - 0.02
29-Po-5-in 140 N S Gk 37.03 63.51 0.00 0.14 - 0.07
29-Po-6 140 AN s WY 36.29 64.29 - 0.09 0.01 -
40-Po-1 187.65 M 5 filh B 36.11 62.73 - 0.05 0.05 -
40-Po-2 187.65 Mo 5 [ R730N 35.72 62.28 0.00 0.02 - 0.03
40-Po-3 187.65 MO 4 T B Bk 36.39 63.82 - 0.05 - 0.01
40-Po-4 187.65 M 5 filh 36.08 62.86 - - - -
40-Po-5-core 187.65 Mo 5 [ R730N 35.95 63.55 0.04 0.06 - 0.02
40-Po-5-rim 187.65 MO 4 Tl ¥ 36.25 63.76 0.01 0.08 - 0.02
18-Pn-1-in 98.65 M 5 Bk 32.86 34.09 30.48 0.82 0.03 -
18-Pn-2-in 98.65 Mo 5 BB 34.71 38.01 25.92 0.54 - 0.06
18-Pn-3 98.65 MO 4 EEig 33.86 36.63 29.09 0.95 0.02 -
18-Pn-4-in 98.65 MM 5 Bk 32.16 35.76 29.82 1.13 0.00 0.02
18-Pn-5 98.65 Mo 5 BB 31.49 40.02 25.23 0.57 - -
18-Pn-6 98.65 MO 4 EEig 33.13 36.89 28.70 0.82 0.00 0.02
18-Pn-7 core 98.65 MM 5 Bk 33.48 34.50 31.05 0.96 0.01 0.00
18-Pn-7 rim1 98.65 Mo 5 T30 32.89 35.91 29.73 0.91 - -
18-Pn-7 rim2 98.65 MO 4 EEig 33.12 34.97 29.93 0.75 - -
18-Pn-7 rim3 98.65 MM 5 Bk 34.18 35.98 29.93 0.93 0.05 -
19-Pn-1-in 101.65 N S BBk 33.43 34.74 31.34 0.95 - 0.00
19-Pn-2-in 101.65 AN s Rk 33.29 34.53 30.81 0.62 - -
19-Pn-3 101.65 NS R 33.80 35.26 30.68 1.08 0.06 -
19-Pn-4-in 101.65 N S BBk 34.06 37.81 27.57 0.58 - 0.05
19-Pn-5 101.65 AN s Rk 33.10 34.68 30.94 0.99 - -
19-Pn-6-in 101.65 NS R 32.51 34.96 31.18 0.77 0.00 0.03
19-Pn-7 101.65 N S BBk 32.72 35.23 31.37 0.95 - 0.03
19-Pn-8-in 101.65 NN s BBk 33.59 34.90 30.50 1.06 0.02 0.03
24-Pn-1 119.5 MM 5 Bk 33.09 37.51 28.12 0.85 0.02 0.07
24-Pn-2 119.5 Mo 5 Bk 33.08 36.51 28.66 0.73 0.00 0.05




556 BIRLAE: B H R ARG PR Rl R OGS 4 I 1 IR AS B 43 A A 27
23
(%)
B 5 B (m) el v -
Fe Ni Co As Cr
24-Pn-3-in 119.5 MM A BB RR A 32.45 37.29 28.83 0.79 0.08 -
24-Pn-4 119.5 M & B 33.11 37.18 28.89 0.83 0.01 0.01
25-Pn-1-core 120.65 MR SR 33.28 33.85 30.02 0.73 - 0.02
25-Pn-2 120.65 MM A By 32.87 34.56 30.15 0.85 0.05 -
25-Pn-3 120.65 M & BB 33.32 36.73 28.33 0.80 - -
25-Pn-4 120.65 MO & BBk 32.73 36.01 29.17 0.83 0.07 0.01
28-Pn-1-in 136.65 MM SR 31.96 55.97 4.01 0.26 0.02 0.16
28-Pn-2 136.65 MM A B 34.16 35.23 29.98 0.82 - 0.03
28-Pn-3 136.65 M & BB 33.75 35.53 30.31 0.75 0.01 0.01
28-Pn-4-in 136.65 M & B 33.09 35.20 30.17 0.67 0.01 0.02
28-Pn-5 136.65 MM By 33.28 37.29 28.60 0.67 - 0.08
28-Pn-6 136.65 MM A By 33.42 35.13 29.20 0.83 - 0.07
28-Pn-7-in 136.65 M & BB 31.67 37.07 29.23 0.65 0.04 0.07
29-Pn-1core 140 NN s B ESRET 32.88 34.01 31.61 0.81 0.01 -
29-Pn-1rim 140 N E Bk 33.07 35.04 30.67 0.80 - -
29-Pn-1rim2 140 AN BRI 32.94 35.13 29.99 0.82 0.01 -
29-Pn-2 140 N E BBk 32.93 33.03 32.29 0.71 0.08 0.02
29-Pn-3 140 NN E Bk 33.55 36.81 28.40 0.90 - -
29-Pn-5 140 N E Bk 32.85 33.14 32.64 0.77 - 0.04
29-Pn-6-in 140 AN BRI 33.61 35.01 30.53 0.75 - 0.04
29-Pn-7 140 FINMOHE S BBk 32.69 32.81 32.84 0.89 - 0.02
29-Pn-8-in 140 NN s B SRET 32.99 34.75 31.23 0.83 - -
40-Pn-1 187.65 MM SR 32.96 36.07 2727 0.64 - 0.01
40-Pn-2 187.65 MM A B 33.11 37.40 27.34 0.80 - -
40-Pn-3 187.65 MO & B R 33.02 35.73 28.76 0.92 - -
40-Pn-4-core 187.65 M & B 32.76 36.09 28.44 0.92 0.01 -
40-Pn-4-rim 187.65 MM By 32.95 37.51 26.19 0.78 0.04 0.05
40-Pn-6-core 187.65 MM A B 32.66 35.36 29.26 0.71 - -
40-Pn-6-rim 187.65 M & BB 33.52 38.80 25.63 0.67 - 0.04
18-Cep-1 98.65 MM A B 4 34.48 30.49 - - - -
18-Ccp-2-in 98.65 M & A 34.19 30.85 0.02 0.06 - -
18-Cep-3 98.65 MM A A 33.65 30.29 0.01 0.03 - -
18-Ccp-3-in 98.65 M & BB 34.17 31.02 0.03 0.09 - 0.06
18-Cep-4 98.65 MM A BB 34.07 30.98 - 0.07 - 0.02
18-Ccp-5 in 98.65 M & A 3431 30.70 0.02 0.01 0.04 -
18-Cep-6 in 98.65 MM A A 34.43 30.62 - 0.02 - -
18-Cep-7 98.65 WML A B AT 3422 31.02 - 0.10 - -
19-Cep-1-in 101.65 S TN RO A BB 35.18 30.43 - 0.01 0.01 -
19-Ccp-2 101.65 F11 TN AR A 35.09 30.67 - 0.03 - -
19-Cep-3-in 101.65 11 TN MR A 34.10 30.29 0.04 -
19-Ccp-4-in 101.65 A IR BB 34.78 30.42 0.08 0.07 -
19-Cep-5 101.65 1IN MO A BB 34.52 30.59 - - 0.02 0.02
28-Cep-1 136.65 MM A A 33.80 30.65 0.08 0.02 - 0.07
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28-Ccp-2 136.65 RO - 34.15 31.10 0.08 0.06 - 0.04
29-Cep-1 140 £ IR RO W 34.06 30.41 - - - -
29-Ccp-2 140 1IN S W B 34.09 30.13 0.00 0.03 - -
40-Cep-1 187.65 R A B A 33.82 30.76 0.01 0.01 0.04 0.00
40-Ccp-2 187.65 RO & B 33.81 30.60 0.01 0.08 0.03 -
40-Ccp-3 187.65 S W 35.29 40.79 - 0.01 0.04 0.02
18-Mag-1 98.65 RO & 70 - 99.43 - 0.20 - 0.03
18-Mag-2 98.65 s 5 ek - 99.32 - 0.20 - 0.15
18-Mag-3 98.65 R A 3730 - 99.49 - 0.12 - 0.10
19-Mag-1 101.65 £ IR OB 2 g k- - 99.70 - 0.15 - 0.04
24-Mag-1 119.5 R & 270N - 99.43 - 0.15 - 0.03
24-Mag-2 119.5 RO & W ew - 99.35 - 0.13 - 0.03
24-Mag-3 119.5 OS5 ek - 99.25 - 0.21 - 0.09
24-Mag-4 119.5 Wt 4 3730 - 99.31 - 0.21 - -
25-Mag-1 120.65 HHs 5 ek - 99.30 0.02 0.15 - 0.09
25-Mag-2 120.65 R & 2737 - 99.29 - 0.22 - 0.04
28-Mag-1 136.65 RO & W ew - 99.54 0.05 0.13 - 0.08
28-Mag-2 136.65 WS Tk - 99.59 0.02 0.19 - 0.08
29-Mag-1 140 IR OB 70 - 99.53 0.05 0.13 - 0.00
29-Mag-2 140 £ IR MR 2 Tk - 99.42 0.07 0.15 - 0.01
40-Mag-1 187.65 R 3730 - 99.51 0.06 0.14 - 0.05
40-Mag-2 187.65 RO g k- - 99.47 0.07 0.26 - 0.07
40-Mag-3 187.65 R & 270N - 98.58 0.16 0.18 - 0.05
40-Mag-4 187.65 Wt 5 W ew - 99.29 0.22 0.23 - -
18-Mec 98.65 S 5 [Uik: 20 0.12 2.23 52.14 0.54 48.80 -
18-Mec re 98.65 Wt 4 iR 0.05 2.20 52.19 0.51 48.61 0.03
19-Mec-1 101.65 1IN S Uik 2 0.15 1.70 51.75 0.39 48.87 0.06
19-Mec-2 101.65 1 IR R it 5 0.18 1.86 50.29 0.49 47.95 0.01
19-Mec-3 101.65 1IN S R 0.07 1.40 51.03 0.48 48.68 -
19-Mec-5 101.65 £ DN S ik ¥ 0.15 2.40 51.94 0.57 49.17 0.01
24-Mec 119.5 Wt 5 iR 0.24 1.31 49.28 1.37 47.39 0.95
25-Mec-1 120.65 HHs 5 (X308 0.18 1.71 42.19 0.19 54.49 -
40-Mec-1 187.65 R fft 5 0.11 0.77 49.98 0.28 48.66 0.04
28-Nc2 136.65 M 5 AR YN 0.10 2.53 38.21 0.21 48.25 0.10
28-Nc3 136.65 R & ARG 30N 0.13 1.41 4233 0.11 47.59 0.01
28-Va 8 136.65 Wt 5 TEERET 3456 34.16 29.29 0.86 - 0.18
28-Va 9 136.65 S 5 TR 3234 30.04 31.92 0.77 - -
40-Cbt-1 187.65 Wt 5 R A 1 18.76 5.55 12.53 18.60 44.08 -
40-Cbt-2 187.65 WS 5 WS B 18.77 5.85 9.14 21.27 44.29 0.32
29-Prk 140 NS AR 9.29 3.30 25.47 - 0.06 0.03
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Fig. 5 (a) Nivs. Co and (b) Co vs. Ni/Fe plots in sulfide minerals in the Xiarihamu Ni-Co sulfide deposit
x4 BHBKEHET K 1105s $5FLP & EH ¥ Fe.Co.Ni,Cu.Zn.Ge.As.Se . Ag BB K
Tab. 4 Measured Fe, Co, Ni, Cu, Zn, Ge, As, Se and Ag contents in different
minerals in the Xiarihamu Ni—Co sulfide deposit
PSS WEEGm A 2 Fe o ooci0y N Cuo Zn - Ge  As - Se  Ag
(10°) (10 (10 (10® 0™ (10" (10 10
18-Po-1-in 98.65 MO & BEE T 470 000 0.95 3.80 33 0.69
18-Po-4-in 98.65 MM E  BEECERET 470000 221 5.80 42 0.20
18-Po-5 98.65 TS WEE T 470000 2.41 35 0.20
18-Po-3 98.65 WIMLE RGBT 470000 1.78 38 0.38
18-Po-2-in 98.65 TS WEE T 129000 99 1790 85 4.50
18-Po-6 98.65 MBEE  BEECERET 470000 226 410 690 53 0.51
18-Po-7-rim1 98.65 TS WEE T 460000 8.80 700 1360 350  3.90 41 1.92
18-Po-7-core 98.65 MM A BEECERET 400000 227 1230 18700 620  3.90 34 12.6
18-Po-7-rim2 98.65 TS WEE T 460000 1.89 242 10 800 35 0.40
18-Po-7-rim3 98.65 MM E  BEECERET 460000 1.82 53 0.62
19-Po-1-in 101.65  FINMBE REEED 209000 78 2890 52000 127 45 3.40
19-Po-3 101.65 NS B ERT 460000 2.63 36 7.00 770 82 1.22
19-Po-4-in 101.65  FINMBE BT 246000 7100 291 000 720 127 107 197 9.90
19-Po-5-rim2  101.65  FMINMM S BT 470 000 2.59 170 62 0.52
19-Po-5-rim3 101.65  FINMBE BT 460000 4.00 560 49 0.69
19-Po-5-core 101.65 NS BEEERT 460000 3.30 124 4.40 67 0.67
19-Po-5-rim1 101.65 FINMBE BT 470000 1.78 12.3 4.70 63 0.87
19-Po-6-in 101.65  FAINHHEE  BEEERT 460000 221 201 57 1.35
19-Po-7 101.65  FINMBE REEYD 460000 7.20 1290 400  9.60 73 0.33
19-Po-8 101.65  FAINEHEE  BEEERT 460000 5.60 700 3.40 58 0.37
19-Pn-8-in 101.65  FINMBE BT 460000 4.80 520 75 0.32
24-Po-1 119.50 MBS BEECERET 45000 1.89 54 80 420 840 214 48
24-Po-2 119.50 TS WEE T 460000 3.06 229 132 52 2.36
24-Po-3 119.50 WIMLE BB 470000 2.50 0.88
24-Po-4 119.50 TS W™ 470000 7.10 74 3.90 36 0.71
24-Po-5 119.50 MBE  BEECERET 450000 3.90 148 50 500 620 7.0 83 1.82
24-Po-6 119.50 MR WG B BRE™ 460000 3.80 340 6.20 60 0.77
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25-Po-6-rim3 120.65 MO A WEBE R 460000 340  5.80 370 7.60 50 1.67
25-Po-6-core 120.65 MR A WEHHA 460000  5.00 520  4.50 58 1.40
25-Po-6-rim2 120.65 TS WY 460000  3.80 6.00 5.50 7.40 55 1.26
25-Po-6-rim1 120.65 MO & WEEL R 460000  2.00 550 340 540  7.00 61 1.29
25-Po-5 120.65 MR A WEHHAT 460000  3.30 76 81 50 1.17
25-Po-3-vein 120.65 TS BT 360000 33 540 32 5.00 38 1.55
25-Po-1-core 120.65 MO & WEEERTT 460000  5.10 126 430 540 42 50 0.69
25-Po-1-rim 120.65 MR A R 460000  2.42 520 470 45 133
25-Po-2-rim2 120.65 TS WEEERDT 222000 254 2240 670 2950  5.40 1.49
25-Po-2-rim1 120.65 MO & WY 460000  2.25 5.70 60 0.95
25-Po-2-core 120.65 MR A WEHHAT 460000  2.56 6.00 47 0.65
28-Po-1-in 136.65 TS BEEED 71000 143 2870 58
28-Po-2-rim1 136.65 MO & WEEERTT 460000  4.20 4.50 134 9.90 117 2.18
28-Po-2-rim2 136.65 MR A WEHHAT 460000  4.80 3.80 13.1 8.10 149 2.35
28-Po-2-rim3 136.65 TS WEEERT 460000  4.20 5.40 14.7 11.5 95 2.30
28-Po-2core 136.65 MO & Wi ERY™ 460000  5.70 410 920 15.0 128 1.86
28-Po-3 136.65 MR A Wi ERDT 460000 640 313 213 11.9 12.4 13.6 123 3.90
28-Po-7-in 136.65 TS BT 460000 42 2250 410 3.70 10.1 123 99 113
28-Po-4-in 136.65 MO & W ERTT 460000  2.12 9.30 80 3.90
28-Po-5 136.65 MR A WEHHAT 460000  2.69 7.40 72 1.29
28-Po-6 136.65 TS WY 460000  5.10 3.30 7.80 71 1.44
29-Po-7 140.00  FANHIMES  BEEERDT 460000 920 2920 350 3.06 87 0.21
29-Po-6-in 140.00  fANMHE S WEEERET 430000 230 23.7 4.40 9.20 12.6 116 1.54
29-Po-3-in 140.00  FAINMIHE S WERTERDT 460000 104 370 2.97 75 297
29-po-2 140.00  FAINHIMES  WEBERDT 460000 350 1080 6.50 72 1.34
29-Po-1-rim1 140.00  fANMHI S WEEEET 460000  3.70 257 3500  3.60 8.70 9.50 83 0.70
29-Po-1-rim2 140.00  FAINMIHE S WERTERDT 460000  3.80 208 2610 430 920  11.00 112 1.11
29-Po-1-rim3 140.00  FAINMIBS  REEERT 460000  4.20 105 9.00 94 1.60
29-Po-1-core 140.00 AN S WEEERET 460000  4.40 3.80 10.3 11.5 94 1.15
29-Po-4 140.00  FAINMME S WERTERDT 460000  4.00 2.39 5.30 9.60 12.2 105 1.73
29-po-5-in 140.00  FAINENI A BT 460000  3.70 6.70 7.10 16.5 142 0.25
40-po-3 187.65 MR WEHHAT 460000  3.70 7.80 11.9 8.30 107 0.67
40-po-4 187.65 TS WEHRD™ 460000 291 3.50 7.10 7.80 132 1.32
40-po-5-core 187.65 OS5 WA 460000  1.22 127 790 400 850 13.7 133 6.80




55 6 4 AR A B I A SRR A 0 PR PPl A0 B G B < B A RS B 4 A ML 31

gr3k4
H&S BRE (m) #i v <1F02) (1((3)(’)% <1I§i6> (1?") <1Zor’16> (1C(})i) <1/?)i) (1?)6’% <ﬁ)i>
40-po-5-rim1 187.65 RO & WA 460000  1.35 4.90 105 1.73
40-po-1 187.65 WO A WA 460000  2.82 6.80  8.90 13.4 75 1.51
40-po-6 187.65 WO A WA 460000 171 540 105 10.6 110 1.50
18-Pn-1-in 98.65 R A BRLEEERGT 279000 5300 248000  5.00 620  4.90 133 104 1.33
18-Pn-4-in 98.65 RO & BLEEERTT 470000  2.74 34 0.26
18-Pn-5 98.65 RO & BLEEERGT 300000 4900 221000 2690 440  3.80 34 56 5.80
18-Pn-2-in 98.65 MM 5 BEY 129000 102 2060 88
18-Pn-6 98.65 HOHs 5 BREEET 288000 3010 123000 58000 162  5.70 75 71 5.30
18-Pn-7-rim1 98.65 HOHs 5 BB 292000 5900 234000 173 83 4.70
18-Pn-7-core 98.65 Mot 5 BT 263000 6600 273000 4.70 135 65 6.10
18-Pn-7-rim3 98.65 Mo 5 BEERTT 274000 6400 258000 32 4.50 147 68 4.00
18-Pn-7-rim2 98.65 Mo 5 BB 108000 1080 40000 2490 960 1040 2530 8000 870
19-Pn-1-in 101.65  FMINMME BEBES 470000 1.87 11.4 3.50 420 69 1.10
19-Pn-4-in 101.65  FMINMME BIEBEE 460000  3.04 125 740 125 8.60 112 1.35
19-Pn-5 101.65  MINHIHS  BEIEERDT 254000 6600 273000  4.40 5.40 74 6.30
19-Pn-7 101.65  fANMEHES  BREERHT 250000 7000 281000 340 500  7.70 81 6.70
19-Pn-8-in 101.65  fANHEHES  BREERET 460000  4.80 520 75 0.32
24-Pn-1 119.50 R & BLEEERGT 271000 5200 255000 90 5.10 62 83 7.60
24-Pn-2 119.50 MM 5 BREETT 282000 5300 248000 222 4.00 13.4 62 6.00
24-Pn-3-in 119.50 HOHs 5 BT 286000 5300 241000 10.6 31.2 39 8.60
24-Pn-4 119.50 HOHs 5 BB 283000 5600 246000 430  9.10 70 4.70
25-Pn-5 120.65 Mot 5 BB 316000 4500 194000 95 920 890 133 59 9.80
25-Pn-4-rim3 120.65 Mo 5 BLEERT 440000 570 23700 45 520 630  7.10 41 2.72
25-Pn-4-rim1 120.65 Mo 5 BT 340000 3700 162000 282 420 710 930 56 6.00
25-Pn-4-core 120.65 W & BT 288000 5500 239000  19.6 420 790 267 68 13.3
25-Pn-4-rim2 120.65 Mo 4 BT 293000 5400 231000  8.00 490 730 50 111 9.90
25-Pn-1 120.65 MO 4 BB 288000 5600 239000 105 550 440  7.60 59 8.10
25-Pn-2 120.65 R A BLEEERGT 300000 5000 217000 74 410  4.40 46 5.50
28-Pn-2 136.65 RO & BLEEERT 195000 7000 360000 50 330 9.90 68 138 8.00
28-Pn-3 136.65 RO & BLEERGT 202000 6800 360000 130 320 8.10 81 120 13.7
28-Pn-7-in 136.65 MM 5 BREEYAT 204000 6400 350000 490 6.40 303 168 13.4
28-Pn-4-in 136.65 HOHs 5 BB 238000 5900 280000 1260 309  7.50 59 88 8.20
28-Pn-5 136.65 MM 5 BRLEERET 231000 5700 320000  6.60 380  7.00  8.60 76 13.7
28-Pn-6 136.65 HOHs 5 BREYT 223000 6800 305000 590 3.05 52 98 6.10
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2Lk 4
FERE OB B 7 Fe o Co NI CuZn o Ge o As o Se o Ag
(109 (10 (10® (109  (10° (109 (10% (10 (10
29-Pn-5-riml-in - 140.00  fINEIHIE  BREELFT 210000 7100 340000 281 740 173 92 9.40
29-Pn-5-rim2-in  140.00  FINEBIE BIEES 210000 7300 340000 410 740 198 85 10.9
29-Pn-5-rim3-in  140.00  FAAMIHES  BRECERDT 202000 7100 350000 5.20 10.2 87 16.6

29-Pn-5-core-in 140.00 NN S BT 200000 7000 350000 2.44 390 850 238 87 12.6

29-Pn-8-in 140.00  FANMIMES  BEITERDT 198000 6000 303000 2.95 5.20 80 6.00
29-Pn-2 140.00 MANMBEE BEHKT 212000 6400 330000 2.82 430 7.80
29-Pn-1 140.00  FAINMINES BT 196000 7500 360000 6.90 87 8.60
29-Pn-6-in 140.00  FAINMEHEE  BREERDT 215000 6000 330000 1180 550 770 9.60 3.30
40-Pn-2 187.65 MoMiE  BREEKET 226000 7000 320000 15.9 4.10 67 114 232
40-Pn-3 187.65 MMiE  BREERTT 213000 7600 340000 4.60 3.30 173 122 1.92
40-Pn-4-rim1 187.65 MM BREEYT 221000 7500 330000 2.65 460 132 244
40-Pn-4-core 187.65 M A BLEEERGT 218000 7600 330000 282 640 169 128 1.57
40-Pn-4-rim2 187.65 MMEE BB 219000 7200 330000 400 670 320 148  2.05

40-Pn-5 187.65 MMiE  BREERET 223000 6900 330000 3.05 450  7.60 390 110 1.94

18-Cps-3 98.65 MM BT 218000 78 5500 237000 550 36 203
18-Cep-1 98.65 W WA 252000 174 10200 292000 1200 38 18.4

18-Ccp-3-in 98.65 MM A BT 302000 5000 216000 4400 560 490 56 6.90
18-Ccp-4 98.65 MM 2 WHHT 264000  0.68 4] 286000 390 58 2.80

18-Ccp-7-rim1 98.65 MM BT 315000 40 1750 189000 3200  4.70 46 6.40
18-Ccp-8-core 98.65 M A BHHT 309000 1.1 42 222000 670  3.80 48 3.30
18-Ccp-8-rim2 98.65 MM A BT 330000 058 13.9 198000 215 63 3.60

18-Ccp-5in 98.65 MM 2 WHH 259000 294000 460 0.28
18-Ccp-7 98.65 MM BT 315000 100 6600 280000  430. 50 153

19-Ccp-1-in 101.65  FAINMEHEE B8 460000  2.59 54 420 680  8.00 97 1.81
19-Cep-2 101.65 FMNMM S WHEHT 390000 69 4300 107000 670  4.20 78 6.30
19-Ccp-3 101.65  FAINMBE S BWE 252000 28 1380 301000 520  4.20 79 1.00

19-Ccp-3-in 101.65  FINMEHES BT 450000  5.00 710 24700 83 90 1.44
19-Ccp-5 101.65 NS BEHET 253000 303000 370  4.00 71 1.12

19-Cep-4-in 101.65 FAINMNLE  EHH 248000 7200 290 000 450  5.10 21 81 430
28-Ccp-1 136.65 MM 2 WG 257000 251 17800 264000 750 27.9 84 67.0
28-Cep-2 136.65 HiHg BT 264000 287000 157 99  0.80

29-Cep-1-in 140.00  FINBBEE  sges 239000 830 910 282000 1000 82 143
29-Cep-2 140.00 FANMHBIE  HHH 256000  9.70 690 295000 530 90 3.07
29-Ccp-3 140.00 FAINMBE S BWE 254000 300000 360  6.30 96 2.86
40-Ccp-3 187.65 MM AT 330000  1.54 36 187000 450  7.60 91 18.7
40-Ccp-2 187.65 M A BHE 267000 32 7000 274000 470  6.70 100 39

40-Ccp-1 187.65 M A WHIHT 330000  1.46 189000 610 98 5.60
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BERE WEGm B B Fe Co N CwoZn Ge o A Se  Ag
(10 (10° (10" (109 (10 (10% (10" (10% (10
18-Mag-1 98.65 S YW 600000 560 22700 41000 76 720 227 53 420
18-Mag-2 99.65 s 5 Wik 740000  17.6 580 27500 110 740  8.10 57 1.34
18-Mag-3 100.65 S BEYRH™ 540000 3400 209000 20400 620  6.50 50 11.1
24-Mag-1 119.50 W 5 BT 740 000 164 6700 810 12 510 227 0.25
24-Mag-2 119.50 S WY 710000 16.1 650 3100 127 410  9.80 0.20
24-Mag-3 119.50 RO & W% 760000 93 3300 44 109 480 13.3 0.56
24-Mag-4 119.50 s 5 W% 460000  16.9 630 14.8 234 0.11
29-Mag-1 14000  FINMMESE WA 760000 169 8900 1060 10.5 16.3 17 0.34
40-Mag-2 187.65 S 5 W™ 760000  11.9 247 7.40 10.2 8.50 1.29

HH WS ABAE R XR-40 HHE

B H W AREREST R XR-18 HiHE 2

B H AR

R-29 Ffi N B A

B H AT R XR-28 s

L H WS ARERA R XR-28 fli &

Cbt. WERhAG T~
Va. Ji R
Mec. fifEEH"
Ne. £l
Prk. BAKERT"

Elo EHMARHET KRGHMITYEHSERK

Fig. 6 Backscatter image of independent minerals of Ni and Co in the Xiarihamu Ni—Co sulfide deposit
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AR, T BRERER T R AN RLDRR, 5 R ek
W rp A (& 6b) . kift o 3.84~12.89 um(FE 1), J5
TRAREE N H M ARBEH R FEEE Ni s
Y1, Ni &80 29.3%~31.9%(% 3), TIMA i &
J7 B ER R LR L, 200 b T A A AR
BT 23BN 0.01%~0.28%., fss 5 [ A
RN R IS R I8k RN R R R IR D)
(Kl 6c), Kiiz HJy 5.18~2042 pm(FE D, B & & N
42.2%~522%(% 3, KPR E 5%/ T
0.01%. ZIMERT 5 [ IERCRES K, I Sr ok 5
fh v R Sk A R 7 (B ed), kiR 4R T TE
3.82~5.10 pum(F 1), Ni & &0 38.2%~42.3%(5K 3),
TE AR AT 280N 0.01%~0.28%(F% 1), Bib
PR FE 2 RN DR A i TR B BT R RGBT
B 1 2 (] 6e), ik 4.04~20.42 pmCE 1D, Ni
TN 255 %R 3, TEAE R PR T S EUNT
0.01%.

HHBGAR TS AR W &8 RaeBy vl

9 FINMIE S RSt

B H B ARBELT R XR-19 fAINEHE A DG

1.27%) . SRR (B IR A 7350k 0.03%~3.84%,
XK 0.75 %) . BT IR FUE 480N T 0.01%~
0.63%, “F-¥1 4 0.07%) F#E 0™ (0™ P AR BLUE 20 B0/
T 0.01%~5.07%, FHIH 1.24%) .

MR R AR 154K 1105 s £l & i
WEZWE G0 BT 252 7L g 60
S, KR 0.01~4.17 mm, — % 580 8 0 B4R
WA (B 7 o AR oy ARG BRAT, %02 T A Bk
LRSS SR AL LA—ICP-MS 43 Hr 4 5 Wos, A6
W W Wk Co. Ni g YK K, Com &N
0.95x10 ° ~7 100x10°% Ni & & & 5.8x10 *~29 000x
10 °(3% 3) . REEERRE Hh Ni 5 Co IEMISE, P& ¥R
5 R TE AR G 56 2R (8] 5), 26 W4l IR 25 1 AT fig L
R G 4 — M T 1E A A

BRI IESE T 2 2R (0 RO £, LA RRIE
() = FAIEZPE 8), KN 0.01~5.96 mm, # Pk
U B ) b 5 R R B IE ARG, — M S0
BOERT AR LA L WA T 2 R AR A, R
JEH 0.01~1.46 mm(E D, BT, B TF 22 KAA,

200 pm- PERSLEFRTE TN GO UL G Fa €]

a. XR-29 F IR 5 P i B ) SO E BB R 5 b, XR-29 A DA 5 vh i B 4k ™ 1) 5 1T PR RS0 L AR 43 43T
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BRIBAY T (1x10°) 5 Po. M EE#KD”; Pn. B4k
E7 EBRAKRE®T IR 1105 $hALMERT RHXMEHHGERR
Fig. 7 Reflected light and backscattered photo of pyrrhotite of 1105s borehole in Xiarihamu Ni—Co sulfide deposit
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a. XR-29 fi IO A e R BB 9 S B IR s b, XR-29 ff IRONS 45 th R B8 ™ 1 5 B 1 B st . R LG8 43
(1105 c. XR-18 MM A PR ECE A A9 SO EIR A d. XR-18 MW o B B0k i 15 1O 181 B i Al . R840
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B8 EHMRAKREMTIK 1105 $hFLEHRT RHXMEHHGRA
Fig. 8 Reflected light and backscattered photo of pentlandite of 1105s borehole in Xiarihamu Ni—Co sulfide deposit
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Fig. 9 Partial element content (10 ®) images of pyrrhotite (XR-19) from Xiarihamu Ni—-Co sulfide deposit
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Fig. 10 Partial element content (10~°) images of pentlandite (XR-29) from Xiarihamu Ni-Co sulfide deposit
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Fig. 11 Partial element content (10™°) images of pyrite (XR-18) from Xiarihamu Ni—Co sulfide deposit
WI#G B T B Ni AT REAZ 215 0 HOR e 4R 1 s .

TG B R Co/Ni (HZE b f K, 4 0.01~0.63; i Bk
FE HR 7 1) Co/Ni fH 5351 R 0.01~0.16 F1 0.01~0.05,
IFi) 0 5 B s 2 2 el A FH B Ak

T A X 2 0 B A R RS e ST A 0 M ) G Ak
W BRI AR BEAT RO E L R TR i R
BLCEL 4, 8] 5), Bt B RE R 19 Ni Al Co 5 i B2
o T ol 5 ST R SR NI R Co & ARG, IR
B 2 B PRS2 o AR B4 R, R
A A3 A R B HA BRI NiL Co & i,
H 4 b ST AR EER T R AL R AR BRI B L B
BRI AR 2 8 NI, Co &, JFH., B ek
HI Co, Ni &4 5 Ni, Co J 7 B #3530, i # 4 1A
At S L BR A R AR AL (1R 4L 1D 5D, U R B B
W B HEE R SRR ), S R SR A B LR
BB IR I RIS T

(DX H K 1105s &5 FL 8l 14 20 7 5™ 9 A0 32 22
KIHERSET, TR R FLUE 73 50<0.01 % BRAY ST
WA B D7 SRR . BT R 2L A
B, JURR T W 76 A R R BUE 43505 0 0.01%
~0.28%. <0.01%. <0.01% F1 0.01%~0.28%. #& 4k .
B W) N G (AR B E 4 B0 0.14%~
4.83%, ¥R 1.27%) . BB (0 YRR H 53 8Ch
0.03%~3.84%, 31K 0.75%) . & il 7 (5 4 fA R
53 HCR 0.01%~0.63%, “F-1 4 0.07%) Fl g 28~ ()
AT 0K 0.01%~5.07%, F118 1.24%)

(2)Co 1E 4 J& 0 ¥y v & & vy 3 By o B 4l
W >R AR BT > AR R
BR > RGBT AT, NiES BT WP A& R
F s B : PR | LD > BRAR R . O BBk



38 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

BT BB > MRS BT > Rk R ke |
HiR

(3)Co. Ni FEE Sk Fl i B 7 BBk KB - 2
— 3 A 1), PIFRET 4 Co/Ni {HZE LA K, KT 4
WA 32 BIIRAE I RZ MR . SR, Ni 7ERE 3R 43 A
AN —, I B Y0 Co/Ni {HAE ALK, 2% B R e k™
X R AE S Ay s

(DB YA Y Ni, Co & S5H . Bl sr iy
R, A AR P A B R R AL . B,
PR GRA B AR S 1 B ASOCTEX A .

Bift: AL BHEIAEFRERERAKE AKX
BEFTrENKT; I EFETHERAAE
TRz, e EF, HTHT LA RN K EY
BRI XARG KA X H; £ASHNKTAF
ATHAMRFERZTLAERETIEL. BEHFNA
SR ORTAE, ARILKFEIFTHKRGIEFAT,
BLFRERNALRETEHEARIALAAZEZN, £

— I B!

S Z Lk (References):

M3, TRERAN, FEI Ak, 55, 5 WA ABR A AL P 7 R AR 6 T
ek A ROH BT R CLT). A A oF T, 2023, 39(4):
1061-1074.

BAO Yawen, ZHANG Mingjie, YAN Jixiong, et al. The Ni-Co oc-
currence modes and geological significance of the Xiarihamu Ni-
Co sulfide deposit, western China[J]. Acta Petrologica Sinica,
2023,39(4): 1061-1074.

FhE RS H R ARG X B - B Bk BUA £ BESE (D). 7Y
L RAAR, 2015.

DU Wei. Study on the mafic-ultramafic rocks of Xiarihamu Nickel
Mining Area in East Kunlun[D]. Xi’an: Chang’an University,
2015.

b AR B v B DI A 28 B R B — B B R B
[D]. P5°&: K2R, 2018,

DU Wei. Study on Two kinds of mafic ultramafic rocks and Nickel

5B RS

o

sulfide deposit in East Kunlun island arc zone[D]. Xi ’an:
Chang’an University, 2018.

B, d B, M. R R CE H RSB B A P
BR IR A -l DR A 3 0 3 B Y 29 3R LD, A A 2 4R, 2019,
35(6): 1819-1832.

DUAN Xuepeng, MENG Fancong, FAN Yazhou. The constraints of
kaersutite and pargasite on metallogeny in Xiarihamu mafic-ul-

tramafic intrusion, East Kunlun[J]. Acta Petrologica Sinica,

2019, 35(6): 1819-1832.

FEH L, G, AR, L RR G E B ARBE R BB Bk s
s A R SRk AL I & (1], A A 2R, 2015, 31(4):
1117-1136.

JIANG Changyi, LING Jinglan, ZHOU Wei, et al. Petrogenesis of
the Xiarihamu Ni-bearing layered mafic-ultramafic intrusion,
East Kunlun: Implications for its extensional island arc environ-
ment[J]. Acta Petrologica Sinica, 2015, 31(4): 1117-1136.

e, 9500, it 4, 5 RB O WA A KRR AL IR b B
REAIE EE PHL I 5 30 A5 7 2 L], s i, 2023,
39(04): 1041-1060.

LI Hua, JIANG Shaoyong, LI Shijin, et al. Geological characteristic-
sore genetic mechanism and exploration indicators of magmatic
nicke-cobalt deposits in the East Kunlun Orogenic Belt[J]. Acta
Petrologica Sinica, 2023, 39(04): 1041-1060.

2R, Wi BL, VR WL, 45, LA-ICP-MS U-Pb i 4EH AR A%
M) RE R (0], Pt R, 2023, 56(4): 274-282.

LI Yanguang, JIN Mengqi, WANG Shuangshuang, et al. Exploration
of Issues Related to the LA —ICP -MS U -Pb Dating
Technique [J]. Northwestern Geology, 2023, 56(4): 274-282.

X, EA, kAL, 55 KRG E B ART IR BT, #
BB RPN IR G R A R A L)L 7Y A s R, 2020,
53(02): 183-199.

LIU Chao, WANG Yalei, ZHANG Zhaowei, et al. The Genetic Si-
anificance of Pentlandite and Pyrthotite and the Characteristics
of Cobalt Occurence in Xiarithamu Cobalt-Nickel Deposit of
Eastern Kunlun[J]. Northwestern Geology, 2020, 53(02):
183-199.

T, PR, 45 7 B, 35 34 0 =2 BB R 4 -4 i A e B
5 )ER ] 877 5 5T, 2006, 20(4-5): 434-436.

PAN Tong, CHEN Kegqiang, LI Yuelong. Discovery of Dulenggou
copper and cobalt deposit in Dulan county, Qinghai province
and its inspiration[J]. Mineral Resources and Geology, 2006,
20(4-5): 434-436.

WA, Dot s, FEAE B, AR B 61 T T 5 Je A Hil Gl 2 &m0 R
ZEMEAY AR R L] op 5T, 2001, 28(2): 17-20.

PAN Tong, MA Meisheng, KANG Xiangrui. Enlightenments of pro-
specting breakthrough in and around Kendekeke cobalt poly-
metallic deposit of east Kunlun region[J]. Chinese Geology,
2001, 28(2): 17-20.

SRASE), B, R AR, AF BB L B S A ORI 5T
J: i (1], AR, 2023, 39(4): 963-967.

SU Benxun, JIANG Shaoyong, CUI Mengmeng, et al. Progress in
mineralization and prospecting technology of cobalt and nickel:
Preface[J]. Acta Petrologica Sinica, 2023, 39(4): 963-967.

VIRHE, 22T, IREEAS, 5. KRR CE B WA AR G ALK


https://doi.org/10.18654/1000-0569/2023.04.08
https://doi.org/10.18654/1000-0569/2023.04.08
https://doi.org/10.18654/1000-0569/2019.06.11
https://doi.org/10.18654/1000-0569/2019.06.11
https://doi.org/10.18654/1000-0569/2023.04.07
https://doi.org/10.18654/1000-0569/2023.04.07
https://doi.org/10.18654/1000-0569/2023.04.07
https://doi.org/10.19751/j.cnki.61-1149/p.2020.02.011
https://doi.org/10.19751/j.cnki.61-1149/p.2020.02.011
https://doi.org/10.3969/j.issn.1001-5663.2006.04.021
https://doi.org/10.3969/j.issn.1001-5663.2006.04.021
https://doi.org/10.3969/j.issn.1000-3657.2001.02.004
https://doi.org/10.3969/j.issn.1000-3657.2001.02.004
https://doi.org/10.18654/1000-0569/2023.04.01
https://doi.org/10.18654/1000-0569/2023.04.01

%5 6 4]

AR A B I A SRR A 0 PR PPl A0 B G B < B A RS B 4 A ML 39

B IS AR R A Ak 2 2 R e ) o 28 20 k) 24
U] HA%4R, 2017, 33C01): 104-114.

TANG Qingyan, LI Jianpin, ZHANG Mingjie, et al. The volatile con-
ditions of ore-forming maama for the Xiarihamu Ni-Cu sulfide
deposit in East Kunlun orogenic belt, western China: Con-
straints from chemical and carbon isotopic compositions of
volatiles[J]. Acta Petrologica Sinica, 2017, 33(01): 104-114.

EITRR, 48, T8I, &5, — S8 B Wy T 448 0 A7 05 1T R
O A= N (7). 40 24, 2017, 33(11): 3422-3436.

WANG Fangyue, GE Can, NING Siyuan, et al. A new approach to
LA-ICP-MS mapping and application in geology[J]. Acta Pet-
rologica Sinica, 2017, 33(11): 3422-3436.

. R B3 A BT A AR TS (D] KR T AR,
2014.

WANG Guan. Metallogenesis of Nickel deposits in Eastern Kunlun
Orogenic Belt, Qinghai Province[D]. Jilin: Jilin University,
2014.

o, IhEA, IR, R C E H I AR BT B B - B
BRIT AR A 2 B U-Po AR R4 | R 1k 2 I H A 3
LI M2 R, 2014, 2106): 381-401.

WANG Guan, SUN Fengyue, LI Bile, et al. Petrography, zircon U-
Pb geochronology and geochemistry of the mafic-ultramafic in-
trusion in Xiarihamu Cu-Ni deposit from East Kunlun, with im-
plications for geodynamic setting[J]. Earth Science Frontiers,
2014,21(06): 381-401.

ENIR, B, IRIRAR, 5. WA R AL R XA AR A TT 1)
B 2 LA H A B B A W 8 R S 0 D] s AR,
2018, 234(11): 3433-3444.

WANG Xiaodong, ZHANG Mingjie, FU Yurong, et al. The magmat-
ic intrusive direction constrains from noble gas isotopic com-
positions: A case study of the Xiarihamu Ni-Cu sulfide deposit
in East Kunlun orogenic belt, China[J]. Acta Petrologica Sinica,
2018, 234(11): 3433-3444.

A, A SO, AR, SF . A 1B R B AR BRT R A 1 IR AR
BEEELEBE 0], AR, 2023, 56(2): 133-150.
WANG Yalei, LI Wenyuan, LIN Yanhai, et al. Study on the Occur-
rence State and Enrichment Process of Cobalt in Jinchuan Giant
Magmatic Ni—Cu Sulfide Deposit[J]. Northwestern Geology,

2023, 56(2): 133—150.

EHE, B, W AR, L REMAEOTR | A R R R
9 o3 A ¢ A K p 67 AL I L0]. BE 27 3l 4z, 2020, 65:
3825-3838.

WANG Yan, ZHONG Hong, CAO Yonghua, et al. Genetic classific-
ation, distribution and ore genesis of major PGE, Co and Cr de-
posits in China: A critical review[J]. Chinese Science Bulletin,

2020, 65: 3825-3838.

Fih%, EMW, BR L, 5 F A E LY = M by, L H
AHREAT HS26 5 5 X 11 B ERE &I 181 [R]. 747 51
B M ST e i A B, 2014,

BRI AR, T AR . AR B3 L i — Sk i (0], kR, 1997,
(04): 3-6.

YIN Hongfu, ZHANG Kexin. Characteristics of the Eastern Kunlun
Orogenic Belt[J]. Earth Science, 1997, (04): 3-6.

T H, GEIE R, A B, S BT RS AL 2 W) IR K HO R
Wkl i s 1 00, BRI, 2020, 39(3): 501-510.

ZHANG Hongrui, HOU Zenggian, YANG Zhiming, et al. A new di-
vision of genetic types of cobalt deposits: Implications for
Tethyan cobalt-rich belt[J]. Mineral Deposits, 2020, 39(3):
501-510.

KT B, RS, XK, S DTRUA AR TURE RGN T RIF5 4 TR
SRR ], 54124, 2023, 39(4): 981-997.

ZHANG Lianchang, ZHANG Aikui, LIU Yongle, et al. Research
progresses and problems of sedimentary-metasedimentary rock-
hosted cobalt deposits[J]. Acta Petrologica Sinica, 2023, 39(4):
981-997.

RIS, 200, die, SRR CE B A SRR Lo
PR B4 i A JBE 5 b HC 4% 3 SCLOD. vh [ M BT, 2015,
42(03):438-451.

ZHANG Zhaowei, LI Wenyuan, QIAN Bin, et al. Metallogenic
epoch of the Xiarihamu magmatic Ni-Cu sulfide deposit in east-
ern Kunlun orogenic belt and its prospecting sianificance[J].
Geology in China, 2015, 42(03): 438-451.

SRR, EWA, 0T, 55 R B O Sk YU EE k- Bk TUs 1k
W90 % 5 AE Bl 45 7 1], 3B 5 5 3 8¢, 2017, 53C€05):
825-837.

ZHANG Zhaowei, WANG Yalei, QIAN Bin, et al. Mineralogical
Characteristics of the Shitoukengde Mafic-Ultramafic Intru-
sions in East Kunlun Orogenic Belt and the Ore-Forming Indic-
ation[J]. Geology and Exploration, 2017, 53(05): 825-837.

AR, FIWUR, X, 55 KRG E H AR DA S T
ST AR (7). PEE T, 2019, 52€03): 35-45.

ZHANG Zhaowei, WANG Chiyuan, LIU Chao, et al. Mineralization
Characteristics and Formation Mechanism of the Intrusions in
Xiarihamu Magmatic Ni-Cu Sulfide Deposit East Kunlun Oro-
genic Belt, Northwest China[J]. Northwestern Geology, 2019,
52(03): 35-45.

KBRS, 230K, F A, S P BB AR S S RO A
A (7], AL, 2022, 55(2): 14-34.

ZHANG Zhaowei, LI Wenyuan, FENG Chengyou, et al. Study on
Metallogenic Regularity of Co-Ni Deposits in China and Its Ef-
ficient Exploration Techniques[J]. Northwestern Geology, 2022,
55(2): 14-34.


https://doi.org/10.1360/TB-2020-0202
https://doi.org/10.1360/TB-2020-0202
https://doi.org/10.3321/j.issn:1000-2383.1997.04.001
https://doi.org/10.3321/j.issn:1000-2383.1997.04.001
https://doi.org/10.16111/j.0258-7106.2020.03.007
https://doi.org/10.16111/j.0258-7106.2020.03.007
https://doi.org/10.3969/j.issn.1000-3657.2015.03.004
https://doi.org/10.3969/j.issn.1000-3657.2015.03.004
https://doi.org/10.13712/j.cnki.dzykt.2017.05.001
https://doi.org/10.13712/j.cnki.dzykt.2017.05.001
https://doi.org/10.19751/j.cnki.61-1149/p.2019.03.004
https://doi.org/10.19751/j.cnki.61-1149/p.2019.03.004

40 modb oH# R

NORTHWESTERN GEOLOGY

2023 4E

SRAEIE, 2SO, SRIRAR, SRR CE H I AE KM B
W IR 42 b A0 e AE S A8 7R 78 )LL) W o sk A o7
i 4l, 2016, 35(05): 966-975.

ZHANG Zhibin, LI Wenyuan, ZHANG Zhaowei, et al. Characterist-
ics of Chromian Spinels from the Xiarihamu Magmatic Ni-Cu
Sulfide Ore Deposit in the Eastern Kunlun Orogenic Belt,
Northwest China and Their Implication[J]. Bulletin of Miner-
alogy, Petrology and Geochemistry, 2016, 35(05): 966-975.

Chen L M, Song X Y, Hu R Z, et al. Mg-Sr-Nd Isotopic Insights into
Petrogenesis of the Xiarihamu Mafic-Ultramafic Intrusion,
Northern Tibetan Plateau, China[J]. Journal of Petrology, 2021,
62(2): 1-25.

HanY X, Liu Y H, Li W Y. Mineralogy of Nickel and Cobalt Miner-
als in Xiarihamu Nickel-Cobalt Deposit, East Kunlun Orogen,
China[J]. Frontiers in Earth Science, 2020, 8: 597—469.

LiHR, Qian Y, Sun F Y, et al. Zircon U-Pb dating and sulfide Re-Os
isotopes of the Xiarithamu Cu-Ni sulfide deposit in Qinghai
Province, NW China[J]. Canadian Journal of Earth Sciences,
2020, 57(8): 885-902.

LiCS, Zhang Z W, Li W Y, et al. Geochronology, petrology and Hf-
S isotope geochemistry of the newly-discovered Xiarihamu
magmatic Ni-Cu sulfide deposit in the Qinhai-Tibet plateau,
western China[J]. Lithos, 2015, 216-217: 224-240.

LiuY G,LiWY,Jia Q Z, et al. The Dynamic Sulfide Saturation Pro-
cess and a Possible Slab Break-off Model for the Giant Xiari-
hamu Magmatic Nickel Ore Deposit in the East Kunlun Orogen-
ic Belt, Northern Qinghai-Tibet Plateau, China[J]. Economic

Geology, 2018, 113(6): 1383-1417.

Peng B, Sun F Y, Li B L, et al. The geochemistry and geochronology
of the Xiarihamu II mafic-ultramafic complex, Eastern Kunlun,
Qinghai Province, China: Implications for the genesis of mag-
matic Ni-Cu sulfide deposits[J]. Ore Geology Reviews, 2016,
73:13-28.

Song G Y, Gong Q S, Pang H. High-precision sequence stratigraphy
and sand - body architecture of the Lower Xiaganchaigou
Formation in theslope area of western Qaidam Basin[J]. Geo-
logy in China, 2020, 47(1): 188-200.

Song XY, YiJ N, Chen L M, et al. The Giant Xiarihamu Ni-Co Sulf-
ide Deposit in the East Kunlun Orogenic Belt, Northern Tibet
Plateau, China[J]. Economic Geology, 2016, 111: 29-55.

USGS, Mineral commodity summaries[R]. U. S. Geological Survey,
2019.

Xiao X, Zhou T F, White N C. The formation and trace elements of
garnet in the skarn zone from the Xinqiao Cu-S-Fe-Au deposit,
Tongling ore district, Anhui Province, eastern China[J]. Lithos,
2018, 302: 467-479.

Zhang Z W, Tang Q Y, Li C S, et al. Sr-Nd-Os-S isotope and PGE
geochemistry of the Xiarihamu magmatic sulfide deposit in the
Qinghai-Tibet plateau, Chinal[J]. Mineralium Deposita, 2016,
52(1): 51-68.

Zhang M J, Liu Y G, Chen A P, et al. The tectonic links between Pa-
lacozoic eclogites and mafic magmatic Cu-Ni-Co mineraliza-
tion in East Kunlun orogenic belt, western China[J]. Interna-

tional Geology Review, 2023, 65: 1158-1178.


https://doi.org/10.3969/j.issn.1007-2802.2016.05.017
https://doi.org/10.3969/j.issn.1007-2802.2016.05.017
https://doi.org/10.3969/j.issn.1007-2802.2016.05.017
https://doi.org/10.3969/j.issn.1007-2802.2016.05.017
https://doi.org/10.3969/j.issn.1007-2802.2016.05.017
https://doi.org/10.1139/cjes-2019-0107
https://doi.org/10.1016/j.lithos.2015.01.003
https://doi.org/10.5382/econgeo.2018.4596
https://doi.org/10.5382/econgeo.2018.4596
https://doi.org/10.1016/j.oregeorev.2015.10.014
https://doi.org/10.2113/econgeo.111.1.29
https://doi.org/10.1080/00206814.2021.1885504
https://doi.org/10.1080/00206814.2021.1885504

	1 区域地质特征
	2 矿床地质特征
	3 样品特征与分析方法
	3.1 样品特征
	3.2 分析方法

	4 分析结果
	4.1 TIMA分析结果
	4.2 金属矿物电子探针分析结果
	4.3 金属矿物微量元素分析结果

	5 钴、镍的赋存状态
	6 钴、镍的分布规律
	7 结论
	参考文献

