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Understanding of the Metallogenic Ore-Bearing Mechanism and Its Indication of Prospecting
Direction in Xiarihamu Magmatic Ni — Co Sulfide Deposit, East Kunlun Orogenic Belt,
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Abstract: The Xiarihamu nickel-cobalt sulfide ore deposit in the East Kunlun orogenic belt is hos-
ted in the No. 1 mafic-ultramafic intrusion, with 1. 18 million tons of Ni, 238, 000 tons of Cu.,

and 43, 000 tons of Co, which is the largest magmatic nickel-cobalt deposit found in the orogenic
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belt to date. Its geological background is obviously different from the large igneous province and
the continental marginal rifts. The profound analysis of Xiarihamu is helpful to reveal the forma-
tion mechanism and metallogeny of the magmatic nickel-cobalt sulfide deposits in the orogenic
belt, to provide instructions for the prospecting direction, and to expand the prospecting space of
nickel-cobalt sulfide deposits in the East Kunlun orogenic belt. Through the research work of ge-
ological characteristics, mineralogy, and geochemistry of the Xiarihamu magmatic nickel-cobalt
sulfide deposit and in combination with previous research results and practice of regional tectonic
background, we found that the crustal sulfur contamination is the key factor for the sulfide satu-
ration. The lithofacies with a high content of orthopyroxene are very favorable for the occurrence
of rich ore bodies. we proposed that the Xiarihamu giant magmatic nickel-cobalt sulfide deposit is
the result of the continental break-up related to the Paleo-Tethys ocean evolution. The regional
fault provided channels for the mantle-derived magma. The ferruginous mafic-ultramafic intru-
sions along the Northern Kunlun Fault and the Central Kunlun Fault to the northwest and south-
east of the Xiarihamu nickel-cobalt sulfide deposit have the potential to be the magmatic Ni - Co
deposits.

Keywords: mafic-ultramafic intrusion; magmatic Ni — Co sulfide deposit; metallogenic mecha-
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Fig. 1 Sketch map of magmatic Ni— Cu sulfide deposits in eastern Kunlun(After ZHANG, et al. , 2018)
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Fig. 2 Geological sketch map for plan and profile from Xiarihamu intrusion | in eastern

Kunlun orogenic belt (After ZHANG, et al. , 2015).
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Fig. 3 Microphotographs of rocks and ore minerals in Xiarihamu magmatic Ni - Cu sulfide deposit

K. R R 1 299X 10 °, #HR Fo ik 79.83 ~
86. 86, 7 MEMIME A P . SiO, Jy 36.49% ~42.03%,
TFeO H 9.54% ~ 15.34%, MgO } 44.00% ~
49.71% ;Ni 7 841 X10 ®~2 885X 10 °,Mn /b &
fIET AR TR, Ry 0~2 596 X 10°°,Ca RZHUK T
GBI L 2 5 AH R AL B KO 350 K10 ° L A
Fo {2 83.63~90.12, ¥ & ¥ . SiO, K

36.60% ~41.15%, TFeO Jy 11.15% ~ 16.51%,
MgO Jy 42.48% ~48.90% ; Ni Jg 676 X 10 ° ~3
922X 10 °,Mn DR FHAI TR, J 0~2 255X
1077, Ca RZHURT KM F B, & ARG B K
1 163X10 °, 41 Fo i)y 82. 10~88. 36. Mk
AR B AR Ca B RFAE, H Fo A2 fb i [l
80~90,Ni 2 fL J Fl N 574X 10 ©~3 922X 10 °



533

R AR R G B H I AR  TR HLER AR 5 87 7 48R 159

(LIU, et al., 2018),
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AT 7.5% ~38.81%, Si0, & AL T 34. 11% ~
54.60% ,AlLO; & 8254k T 0.57% ~18.19% (LI,
et al., 2015; 8K BME4,2015), R EAEAFBILE
SR SR IR RE RBR R BE R RRAE s 7E 2T
REMAY S MgO & & K f# b, Al O, . CaO, TiO, |
Na, O 5 MgO 2 W & (% 7 AH ¢ A e A 25 70 %2
ALY 5 MgO & 51 R 40 VA8 FRAE 2 W]y 1 K 45
i T AR T 72 ) s 25 T R P R A T RO A L R
WEAT RN R A RN AR A 1R 2 b 4 25 1 A (] 3
WCAFMEA

S W AR B B R B A A b R AL 2 B
it 7R L A A AR T R A A LR E A B L B
wHAERM ot R LREE fl K& ¥k At % LILE
(Rb.Th,U.K), #%f 7 i & & 51 56 & HFSE(Nb,
Ta . Ti.P). Fi o0 % B & 858K, BRobr B A x 1
Boor g 2 A MR, 15 AR S A A &
HER A AN ] A R ) i o R AR 0 & L 44
ORBL L E 5 AR RSN B Ry 25 G S 2 S
Y (LIU, et al. , 2018),
3.2.3 R Z ik

M4 H IR T 588 808 B 4 o AR 1 4 1
GEEEBR B A R AE I S (411, 6 2. 4) Ma, B K T 4
RAEES A (431, 3+2. D Ma) (L1, et al. , 2015) , £ 5
AR T AR (57 St/%5 Sr) i Il ena 23 R 0. 706 426 ~
0.710 463 f1 — 1.97 ~ — 5. 74, £ & i = 1K 1
("Sr/* Sr)i Ml exa 734 0. 709 390 Fil—5. 65 £ e
He02014; W X 4, 2015; ZHANG, et al.,
2017, T A RR T MEA A1 eNd (o) = —3. 1~
—1.7(:=422), (" Sr/* Sr)i =0.703 105~0. 710 932,
SEHME A 0. 705 8115 4 5 S A 7 R 8" Ovsvow =
5.2%0~7.0%. MEAPT YH eNd(2) = —0.2~
—1.6(:=422) (£5%,2014)

HHEAREAMCTSe/* Sr) i 5y 85I B
PEALT R A AL {H B B8 (%) 28 45 IR 858 1 1) 4 )1
PRI CTSr/* Soyi ALK . B HMARRZAK e 5
AL R A AR AH R & T2 IR 1 exa .
Sr -Nd [FIf 2 F 48 R E H G AR AR 25K
LR LR AR & 4 R & 1 R & 4E (LI,
etal., 2009), EHIA 15 4H&Pb/*" Pb 24k
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T 17.774 ~ 18. 346,27 Pb/*™ Pb A K, T 15. 536 ~
15.598,2¢Ph/*' Pb A5 k. F 37. 529 ~38. 209, #ifk
YR 2 o o g A Ly Pb R 2 4R AE
(Fof%,2014),

HH AT KRR AR HIL S, Os [7 {7 % {4 &
LS ERAL IR &S fH K 4 4. 44%0 ~ + 6. 45%0, W AT
(TOs/"™ Os)i R 0.159 0~2.009 7, yOs 5 H
28~1 520 (R 522 4,2014), | S AMEERINK S
HRE AT HE/ T HE (R 0. 282 628 ~0. 282 833,
X eHI() =4. 0~10. 9,tDMI 3k 610~875 Ma, F-
PIE Sy 788 Ma( FEif4,2014) ,

4 B LR

4.1 HEB=IAR

oo ACET I B UK 5L AR R v hLE ) ¢
FA A B B 5 AR b A S AR R ORI R
fili A 3 FPIA R I TA A A b 8 A 1 S 0BT O
R Rodinia i K Bifi (1 24 i, 37 70 b A8 4 1 R A
SR B R A P  R 2  Hh E A H B 4 R F R
A, 2016), Ll A AR DLOR B5 BUA s b am AR L
TR AR L S AR R SO P A B (T8RS, 201D,
E AR b X LA R BE JE S i R4y . B T
P R AT R L 35 R (AR b AR R S b sdE JL RS 4
BT 55 WK Bl ARG 2% . H SN A B BR A AR AR
KW, B/DH Ve 2R A 2 g 3R = 5 20 97 1
3 AL AL YN A G o R R R O R
fit T A p 28 B L AT 25k 55, 2017), %€
I M B B A oy S U SRR R T A S (R T
AR O IR e D8 (225 522 ~449 Ma) ; Hh—Bf
R B R BT DA G s e A T R CORR O
FEAZ 5T, 435 Ma) ; s 8t o il — i il 488 )5 1 7 By Bz
CREWE 547 3R B A8 J37, 408 Ma) 5 W i B8 A L X B 40
PN RS I S E R R S R A= NP GRE AR e
T 1 (22 30K, 2018),

PSS BRI AR A R, 2
RPN BUE - EONC RS E RN L E AN R 1 £
i J 28 5% b (9K BROf 4, 20155 LI, et al., 20155
SONG et al. ,2016; ZHANG ,et al. , 2019; LIU,
et al. , 2016,2019) . il A KGR AL B K B 1
FH e B DR 2% LA o e ) BT 2 B T L T B
HBSER KW RN S s, RECEHBAS

PR, T 2 LI B A 8 o 4 P B rh bR S . R
W 24 A o B A BT P M AR L, KBS R AL
W 2RS4 Je A H AR i e TS JR R DAAR 5 1) 74 28 5 /)N
bk IS B A B TS 2 B R R L A, B D T R
ERMBEAY AT HW R, BheR2devi—E AR
o] o AR BOIE P — 2R 1] SR A 2 B v ndy R B R el 1 0 S
WrZd (1), X3l b 3k 4 B0 0 R I R L T % W 2 Al
)80 FE WY I bR O TR S s G W T A ) E S
AT » 028 1T VR B I o P O B 2 J s B e AR, 7 22
43914 8 km 1 20 km(SONG, et al. ,2006 5 #54:
A5 2014 5 F V7%, 2017) o H 35 ol b 18 T90 5 i 19 7%
2 RETE S M 20 & A7 A (229 L5, 2015), Af
VRS R AT R ST A SN ) skl i L [E RN
BB I AR IR UM R IR R A T A S5 A

KH WG ARSI B AL Y0 R 2 T R £ v A
G5 bR I R 2L an ) 4 1R B il e R K B =
XL —FE L H MR W] BE A X R 98 K Rl i 2 =
S KB . BTIR 40 J2 R AT IR 2 24 4%
i M 2R B S (B4 1 R B R AR 34 ) Fl s B & L
BB L E, HEXALMBN R, BN RRE
TR AR Rl AR S B R AL R R
R ST VE R Y 7 W (250N, 2018)
4.2 mUMBEE

T A W 0 B R 0 A R R i B G B IR Y
MEERR R A K PIaE B ok | & 28 Cu mR Mk
IR K A A . S5 T R e
& (MAIER, et al., 2010; SONG, et al., 2016;
ZHANG et al. , 2018; LIU, et al. , 2018), & i
B 5 K Ay B A A KR A E R T TR e A4
SR Y IS 2 T RN A 0 B R B KT IR
MEER R, EH WA ALY 0 R B
A H5 s LA 1 R PR SR A 0 B L M 5T TR e A
SREBREIMA . B H AR TS5 A7 s M 5 —
WA S A S B A R= R
WEAT o 45 o3 S o B A R T A AR 0 Ak ) A A
(LI ,etal., 2013;LIU ,et al. , 2017, 2018). #ifk
Wyt R 1 R SR WA R A ) BT R B G S B
il o A IR ALY R R IR A K AT TR
T8 b F 23K B Ak W T e AR R AR 0 S R T
(NALDRETT,2004,2009,2011; BARNES, et al. ,
2013),

S [F A7 & ¢ 1E B os A W0 Hb 5T B A
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(ZHANG., et al. , 2017), 52 HE A S MR A
XTERU K BB i B A H 2 5Tk (YANG, et al.,
2012; 5K IR %5, 2015) . AN M MG 55 31 R #E A1
i Ho S SR n, R A Kb B A
WS WA A £ A I B R 4 RH = log
(XH,/XH.O)HH KT —2.82. 85 G K fb# 4
IR W38 Ji 1Y) 5 A B PR B A B T R AR AL
IEBS R (A PR, 2017), SHIRIR YA X1
‘He/'HefH 5 Ni,Cu & 2 HAAHKE, Ar/* Ar i
5 Ni,Cu % & 5 IE ARG, & W] 58 9 BT i in ARl R
ALY B R R BB R AR, 2017),

IR A A Y R 0 TR B R v B A A R
T Ak B e e G TR 22, A R i B I A i 2 B 1
My — b B2 5 3L (TAO, et al., 2008; L1 , et
al. ,2009;LI ,et al. » 2013; LIGHTFOOT, et al. ,
2015;SALAMA, et al. , 2016)., H H M A& 45 B
e R H Hy S & AR, H AR K 2] SO, 5 A5 3K i
& H, S & & I\ M A (10 mm® /) MM #E A
(18 mm® /) B M M A 4 (28 mm® /g) & ¥ 3
s R E SR AL BT AR S A A GF
PRHEAF,2017) o S [l R A8 7R BE 5 3K i AE A M 72 Bt
ffm A (Ll,et al. ,2015; ZHANG, et al. ,2017), A]
REN A AR Z 07 E At B b s e TR g . Rt
HOH W ARE S WAKN 2k A T i 47K 1A AR BT
oot R E AR AR A RS . LIU, et al.
(2018) &I E A s Al b BRAR AL 5 A b 2 AR
AL AL S AL R A 8 Syepr = 11, 250, T &
HE AR SRR R S ALY 07 S= 2.4 Yo~
7. 7% ME R 4. 5%, I 38 3 [F) A0 2R P O TG VR e B
AU B, b 78 B T B RS OR BB 1Y 5T mk R B AR
40%~60% Al WL FE B IR Y & B H W AR B 5IK
IUNIES il
4.3 BT By YIE

HHBA L SHRMERE LRSI EET
AL AT IEAE T 2 2 WA Kk 8 L= s i 45
Ho SR AR R o B bR A HEAE
(ZHANG., et al. .2017), EHWBAK T 540G S
W REE R H & 15 MgO, FeO, SiO, 7 5 43 il
F9.76% .6.54% F1 59. 17% ., & ICE LME B R
IR X 27 B ARF A A 5 AR AR FH R RO B 5
A I e A AR BE 8 A3 ey il BT A IR K A O A
BB R A RHS A TR A ST A

B (LIU, et al. ,2018), SONG, et al. (2016) ¥ i
HH B ARBRE A 0 R IE BT N A K &
VG 1] 2R ) 2 S 3 3 17 3k R TP 4 A AORS A h AFD
FEIERTHE » # KTE BUASTR) T3 1) 189 53325 5 43 DG LT
2AEFERTR . B H W ARB B ALY R A [F 4L
B RGO R A SRR A R LR R
PR VE IR 2 R He/! He fHREAR. " Ar/* Ar {8 T+
o WARPEEE 2 R4 Ni fil Cu & & Sk 2
TFE B (SONG, et al. ,2016; ZHANG, et al. ,
2017).*He/'He F1' Ar/* Ar {H 1) 25 18] A5 {b FRAE %
B, He F1" Ar f 79 o] 43 38 i, B b 5 (PR 90 I
JETEF AR AT R ORI AR, RIA 2K AT g A v
mARRA

HOH WA REA AR AR BE S J& A R L A
WA B4 MEH S B A R P S KAETHILE
B WA A s v BLAT I S A R A R
N B 35 ) T A TR G (A BT PR HR I B A 5 Ak T
BERR A R B B 905 S 0 — S8 Bk Ak 2= R I
W EHZ S R Ak S BIMA FECA R i S k4
ML AR & NiLCu, Co %5 4 )& 0 & Wik ¥ & 2k
RIS B AE R S B 2 38 500 filh kA 1) 4 28 1 TR
R XY A T R A AN TR AR AR A
SR FE R AR BTV Vb T B K I 24 A 1 A 3 Y
T 58 3R R B H 0 R 2 AR B 3 Ll R ek v A A
AR H AR R AL R (B D)
4.4 H—HRT HME

H M AR KR SRR B AL R T
S 1F I 7 2 DR DX 43 Has il O A B A R R L R
A A TR R IE B S S E R T
SR R 7 b 7 25ty R B BT VR A O i R I L A
WA AEH S R s R . 2 H B AR Y
WA ol et 70 38 FU A 0 7 25 U X 32 B e e Ak 52 AR
A R V8 4 T3 i A 9 T A AR B S e il
WA I R A A PR R T A B R
AW Y4 B (ZHANG. et al. . 2017;
LIU, et al. ,2018) . 48 XF 5 H My A BE 2k -4 B 2k
JEA I A PG AR AR A ) AF SR 7R H IR R
R PG i R T BB AT B AR 0 AR R T IR
TR R AR 1 BRI 1) . S SRR AR
BSAE , 7E B H W K A R P B 23 28,27 28 .31 ZRIRER
YR THET R, LR EE#iE 1 000 m, 7
31 L LAVE .35 £k .39 LR PU AR ER 2 000 m DLk
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Fig. 4 Sketch map of metallogenic pattern Xiarihamu magmatic Ni - Co sulfide deposit in eastern

Kunlun orogenic belt
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