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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The Xiarihamu giant magmatic nickel—cobalt sulfide ore deposit in the eastern Kunlun orogenic belt, the largest
magmatic nickel—cobalt sulfide deposit discovered in orogenic belt in the world, is the world's largest prospecting breakthrough in
the magmatic sulfide deposits area in the past twenty years after the discovery of the Voisey's Bay deposit in Canada. In addition,
several large—scale magmatic nickel—cobalt sulfide deposits, such as Shitoukengde, were discovered, indicating enormous
prospecting potential in the eastern Kunlun orogenic belt. [Methods] Accurate zircon U—Pb dating found that the ore—bearing
mafic—ultramafic rocks in the eastern Kunlun orogenic belt formed at 425—-330 Ma. The ore—bearing mafic—ultramafic rocks are
distributed along the north Kunlun fault and the central Kunlun fault. The ore—bearing mafic—ultramafic rocks reflected a large—scale
magmatism event. [Results] The lithofacies of these ore—forming rocks are mainly dunite, pyroxene peridotite, and pyroxenite. The
Si0,, MgO, Al,O,, and CaO content ranges from 31.52% to 53.31%, from 7.5% to 39.03%, from 0.1% to 16.01%, and from 0.23%
to 13.85%, respectively. On the Harker diagram, the MgO content is negatively correlated with SiO,, AL,O,, Na,O, and K,O,
respectively. The total amount of rare earth elements is between 6.36x10°® and 81.5x107, with an average of 29.92x10°%, The
average LREE/HREE, (La/Sm)y, (La/Yb)y, (Sm/Nd)y, (Gd/Yb), value is 5.34, 2.58, 5.99, 0.76, and 1.78, respectively, indicating the
degree of differentiation between light and heavy rare earths is high. On the primitive mantle—normalized trace element spider
diagram, the ore—bearing mafic and ultramafic rocks have a relatively uniform distribution curve, which are characterized by
depletion of high field strength element (Ta, Nb, Ti, and P) and enrichment of large—ion lithophile elements (Rb, Th, and U). The Sr
and Nd isotope data indicate that the magma source areas of the Xiarihamu ultramafic intrusion and the Shitongkengde ultramafic
intrusions were derived from the asthenosphere mantle. The 6**S value shows a high positive value, revealing that crustal—sulfur
contamination played a great role during sulfide saturation. [Conclusions] Based on the regional tectonic evolution, we believed that
the magmatic nickel—cobalt sulfide deposits in the eastern Kunlun orogenic belt are associated with the break—up of the
Paleo—Tethys Ocean. This opinion is significant to the ore—forming theory of magmatic nickel—cobalt sulfide deposits in the

orogenic belt and could guide the regional exploration of the magmatic nickel—cobalt sulfide deposits.

Key words: mafic—ultramafic intrusions; tectonic settings; Paleox Tethys Ocean; magmatic nickel—cobalt sulfide deposit; eastern
Kunlun orogenic belt; mineral exploration engineering

Highlights: The Xiarihamu magmatic Ni—Co sulfide deposits in the eastern Kunlun orogenic belt was the result of the break—up of
the Paleo—Tethys Ocean.
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Fig.1 The sketch regional geological map and magmatic Cu—Ni sulfide deposits in eastern Kunlun orogenic belt (after Zhang et al., 2019)
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Co iz 0.016%, Cu iz 0.19%.

4 AR T A X A AL ER, M5 Sk SR A
TV, 2 A5 R SRR, K2 850 m,
B 30~100 m, AR K ACRUTIL PG 1) e A, BB
RF EHVDTE A A T, AR ) g AR ARk, 7tk
40°~50°(15] 2d) o 4 “FAHFCAEA AR, rhlERiL
O3 SEOEA A, T —HLRI 54, A ORI,
YrRife — B AE 5~10 mm, 713438 A FLAE 11k
& tkb . egrath ., B b KRR I B
fLIEE 6 25 Tk &, o {RJE B 2.44~16.8 m, Ni fif
7 0.38%~1.72%, 7341 0.91%; Co 37 0.017%~0.11%,
-1 0.058%; Cu fifii 0.2%~0.55%, “F-14 0.38%.

TEIRA HHBIX, 3@ PR BRI b4, A
TREST AR S AL, i 25 3 4 T
1455, JFXT 2 5H01 4 5 50 A AR M T K A R AEA
TiEdfR . HRTC BE By k2%, SEHBK

KRB RAH L, Ni fi (741K, Co S iim. JRA
H A X e A 2880 3 BoR gk gl s . okl B B
WA S BaBEAS . GRBSEANA
OERAS . AN E N EEN S A A
B, HATSiMes  RCA R WL B k. HRie
X A& BLAG A A 2870 3 2 1L R (R R ) 12 etk
A1, D BT TR AR BRAR AT 4 A AR IR A
(F 2c.e)s
3.4.2 B 5HHFAF I

IRA B X & A S A8 A S
WA RCE S . EHCA A KR A, RUIRES
1, JUiR i3, A4 32 A (40%~50%) , #EA7
(20%~30%), 5% = FF(8%~10%), & BH ) (5%~10%)
(l 2¢. e) o WA AR KO—IKERE, RRARZERE |
M, A A EEHREA(85%) . BatE(10%) . 4
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TP i, WO A AR . A B e Ak
FeSCA AL BRIRER AL . HCE FERIK A6, K
ShkE . HURMRE, A R ERHAT (35%~55%)
WA (50%~55%) . BRI B ) (3%~5%) ZH AL,
HREHLVEANAOMBAEE(E 20 . #HA . #E
A HIERBR AL, Y2k AE—Esit . Sa%
BRI RE, WAL, B RS A A
(K 2g).

WEAMMNA SiI0, T T 40.06%~42.42%, *F-
%] 40.37%; MgO & # 4 T 31.5%~34.06%, -
30.16%; ALO, F AT 2.38%~3.64%, 14 3.15%;
CaO FH AT 0.76%~1.26%, F 1 0.95%; TiO, &%
AT 0.14%~0.25%, T3 0.23%; Hrf MgO ., ALO;.
CaO %55 AR LA R 32 B2 phy 2 A WA il AR i
il R SR e A A A A 1 A A ALO, % i
KIGEFm . BEME SR A EN T 6.36x10°~
81.5x10°%, SE-14 4 29.92x10°°, i + BB A 3L A mg
fit, LREE/HREE {H*F-¥J°} 5.34, (La/Sm),. (La/Yb),.
(Sm/Nd)y. (Gd/Yb)y V- ¥ 43 3 hy 2.58. 5.99,
0.76. 1.78, Fii L-IeREL /K, AN SR ER 1
Oy SERRFE R A iR A . FE R T R N A
B B A B B — B oA it 4
H 53 S RAFFIEEL, i m G mIT R Ta,
Nb. Ti. P %, MiAHX & & K& F KA ICEK Rb, Th,
U %:(Namkha et al., 2020) .
3.4.3 TTHET MR ER I

WIS A B RO BRI AT, AR
K H AR BEEI R E s X R UA I, BT 2%

i B3 5% (Namkha et al., 2020), 7] GE & ERE T Br ik
Wi I Kl A (4 A8 3 T 1 (2% SCUK, 2018) o T
IS 8 13 i P R A8 TR I VA e 5 AN VR
A IR R R A A R S A S, ot
P TR 2 S BOR AL s B BRI R, &
A= BRI B B S S Ak 4 1 T A A VR LR
YR L)%=y

R B i Ll SR R AL W TR S A I A7
T A 5 FE RO A P, i v A
B, R 2 4 PR BT T BB AR R KRR ) i
&, 550 S A A IR E R&ET i i n o
R(FE 1),
4 ¥ w
4.1 MEE ST

RECEH H G ARERKASIE SRR 2R 431
Ma(Li et al., 2015), 4B R LW T R At sk i
ek, VKA RE R A TE AR A 200 427 Ma(k & i
%, 2016), [RAEARIT T R ALWI 2L, £ T R ALK 24 A
A6 EB 5 10 A Sk BUAEAE K B B 29k 425 Ma
(Zhang et al., 2018) . JRA H AL AEIS 2 430
Ma(Namkha et al., 2020), 2531 B T2 T RAb
B Zk . AT LUE 5k S8 A7 I B 1E % A 48 8 AR
B B 22 BB — R B T R A, DU
52 MO A 1

HRPEFFY, T RR R A A i B AR A TR L v 3
A1 B P IRT 2L BT P A I L 1 S A AR M B e, 7E
FL W A T R A, B DR o ¥ TR, A B b I

®1 RECELFABRBRMUDT REFEXTLL

Table 1 Characteristics of magmatic Ni—Cu sulfide deposits in eastern Kunlun orogenic belt

W R4 R UKVE HHWAR

ke IRAH

oA

blig

431 Ma K2

i L
427 Ma (BEKE)

bRl

430 Ma (FFKED

i L
425 Ma (BEKE)

TERRIR X 378 Ma (HEfE) 411 Ma (MRS 334 Ma (FEAE)D 419 Ma CHEATED
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ByEkIE kLSS, 2017, 2018

Song et al., 2016
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FLLLATE BN 5 2406, Ry sk /NI 2
W] LA A TR, B b B2 D g 1 PR A £ 2Ny
T EWFERE LA SR (B2, 2019) o FEXT
AR S LU M AT RS I R D, B 24 (2019) 38
T X BT T A | R RS AR T R A AR
MBS R I, 7R B 2R A R FE st R P A L S
Pk BB, A IE R AT AR IR i, R F I S R e, 7Y
S 1l X BCVE A A B (R R G, i FE i — LR B
THHA R, JERREE BT ) U AR i ek, 7R BB Ml IX AE
RS BR P 2 A R v -2 AR 3R (5K IR 55, 2017)
NFARREPE KR A —F R R — kB
() B Y PR R ME 1R A (515~427 M), AT BEREJE )
T2 B 30 52 b SR A 1) R (Meng et al., 2013) .
v 88 Ay R A DK AR TNV % 5 (438 Ma,
Meng et al., 2013) . 57K RS (436 Ma, Wang et
al., 2019) ZE BBk A A7 AN BT REAC 2 T
A AR D AR BT R v i B ) A 3 5% (Meeng et al.,
2015) o R RARME A AHAR BT AR % 4 428 Ma(Meng et
al., 2015), ™ He (Z%45 ) AR A 2 A 722 T 06 1) 4 4 oy
427 Ma(Song et al., 2006), R HE S Wl T 4R
KM . 400~423 Ma 747 A1 A0 H B0 00 s
EFH A A M (Song et al, 2016) . ezt =z
J&, AR R 5 7R B rpoy kA i - P, B
e BRACINE M BE A i, LE Hig A MR ER
431~411 Ma BYEEPE—HBLP R 2 A O Y B, 7S
AT R B b X A R s AT R 2R T EE R AR, B
TESTIR AR ] 7 Ay e B S ) Ao TR Ao (fT 5
BRAE, 2018)

B AR, 3 R 540 AR s b Y
K FA A EIE B . S ARAUAE I 5 AR AR R
KEGAHZE 3 FIATR, TN R 8 b A 1 S 208
JC 1 Rodinia #8 Bl (14 248, Broc di 4% 4 11K
5 IR R A B DR I 128 9 s A A FH 1 45
ROFESFEE, 2016) . Rty AEQLIREE R s diim
aedv e hidAHE, SRR sOhE A B (R 28 9% 5F,
2017), {H B E 2 X EC AN R B db & 18 4 BB 43
Bt T N PR AT 3R, B B | AR AL e v
AR 2 ) AR AN (e SN (= e | AVl e v
A RAFAEAR KRG, BAHRZLR . A B
WIR = Z WA 3 PP . N A R

TR T 4R 2RI T i 20 40 U (AR 209 5
2017) o A FE R — 1 B8 Bl HH R, ot S O — 5 RR £
v o> SCCR BV ABIEVE ) AR o iF o (g 2t 2
522~449 Ma); 'h—Wp R B 1, BURAR VR &, &
Az Pty — i 48 R S 28 JoT, 435 Ma) ; I35 B
T, i A A5 R B Be (R S Ik 1B A2 5, 408
Ma); WAk B8R, X PN RG240, ARk R4 4
ALY Bery IF G (253000, 2018) . B H S AA I
BB R BRI M S R T R T
24, e 4 1R 2 3 JE S8 KBt = S —FF, B
H s AT BB 2 X LA R i 4 = R UK R 4
FR ) (23K, 2018) o BITZR 4Bl S RAT B R4,
AR B (A B9 ZR B s #1512 ) Fi v B 2445
ARSLR T, B2 R, KRR 6 —
[EISUENTEE AW eh & S TR i/ R N N PR
SRV B4 00 P (ZESCTH, 2018) o BRE H AR
IRZ A0, RECHAKIUE, vKIAr . I—RA H IR,
LKA A B AR T8 . Pk sk | I il S A R R A A
EYIH™ R IE I, vl REAR 5120 1 8 = B VA O,
S S S 7 vt R PR I5E ] R 2 vl e S S VR T A T 06 2R
fiff I BAR R I, 5 J 0 Bl AR B AL B IR 11
JEA I (5K BRAR A, 2019) .
4.2 B EIEINR

KECEHBWEA, AKIiE, vkigm . A H
SRR BRI R A R A R R R A
T AL AN RISVE ], B2 UCa R Nksh EAR ™ 1)
SR, ST IR Y AE L o R b B AR (Li et
al., 2009, 2013; Yang et al., 2012; Lightfoot and Evans—
Lamswood, 2015; Salama et al., 2016; Zhang et al.,
2017), B HBAREER S0 BEE IR A AT N
MgO. FeO. SiO, & & 41 il 24 9.76%. 6.54% #l
59.17%. il TC R AR s 5 2R U5 X 52 3 0F v o
PR SARAE AN B B, 5 R AR AR BE 3R o3
AR, A IR R A . BRI BT
RH AT FIAR i A1 5507 4G i 73 55 (Wendlandt, 1982;
Naldrett, 2004, 2011; Tao et al., 2008; 4§ %5, 2009;
Maier and Barnes, 2010; Maier and Groves, 2011; Liu
etal, 2017), H HISARE ARG B2 A1
FE, A R 7> B 25 e R Bk s Jh S B A
TR, B AR Dy T BA a0 o ) et
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Fig.3 The sketched metallogenic model map of magmatic Ni—Co sulfide deposit in eastern Kunlun orogenic belt
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