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Ore-forming processes in magma plumbing systems and significances for
prospecting of Huangshan-Jingerquan Ni-Cu sulfide metallogenetic belt,
Xinjiang, NW China
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Abstract

Since 1980’ s, a series of Ni-Cu sulfide deposits have been discovered in the Huangshan-Jingerquan metallo-
genic belt in the North Tianshan at the southern Margin of the Central Asian Orogenic Blet, including four large
deposits (Huangshan, Huangshandong, Huangshannan and Tulaergen), two medium-sized deposits (Xiangshan
and Hulu) as well as a series of small deposits and mineralized complexes. These deposits contain Ni metal re-
serves of ~1.0 million tons. The discoveries make the Huangshan-Jingerquan the largest Ni-Cu metallogenic belt

worldwide. Some new discoveries along this belt in the last few years indicated a great prospecting potential.
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There are a lot of significant achieves on studies of metallogeny of the deposits and geochronology and petrology
of the hosting mafic-ultramafic complexes along the belt in the past decades. Particularly, based on the studies of
basaltic magmatiam in the periods of subduction, collision and post-collision of the North Tianshan arc system,
the timing duration and condition for the Ni-Cu sulfide mineralization along the Huangshan-Jingerquan belt have
been better constrained. The differences in size, shape and occurrence of the intrusions and hosted ore bodies at
the two sides of the Gandun fault have been rarely concerned about. Therefore, the processes of sulfide transporta-
tion and deposition along the metallogenetic belt have not been well addressed. We proposed that the early stage
of post-collision is the best time for Ni-Cu mineralization. The Cu-Ni sulfide mineralization is the result of the

coupling of several geological factors, such as subducted slab break-off, upwelling and intense partial melting of

asthenosphere mantle, and regional dextral strike-slip in the early stage of post-collision.

Keywords: geology, magmatic Ni-Cu sulfde deposit, subduction-collision process, magma plumbing sys-

tem, Ni-Cu prospecting potential, Huangshan-Jingerquan metallogenic belt
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Fig. 1 Tectonic domains at southern margin of CAOB in NW China(a). The North Tianshan arc system is bounded by the Kelameili
and Aqikkuduk faults and consists of the Harlik-Dananhu island arc in the North and the Kanggur-Yamansu arc in the South
Distribution of the mafic-ultramafic complexes along the Kanggur-Yamansu arc, the Huangshan-Jingerquan Ni-Cu metallogenic (b)

belt is located to the North of the Yamansu fault(after Xiao et al., 2013; Song et al., 2013; 2021)
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Table 1 Comparison of age and mineralization of Paleozoic mafic-ultramafic intrusions in southern margin of Central

Asian orogenic belt in China
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Continued Table 1
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Fig.2 Integration of zircon U-Pb ages of the mafic and ultramafic facies in the complexes of the Huangshan-Jingerquan belt
(after Song et al., 2021)

The sulfide mineralized mafic and ultramafic rocks have been dated between 280~285 Ma taking into account measurement error. The gabbros older

than 300 Ma are not only sulfide-barren and occur only in the complexes emplaced in the Wutongwozi Formation. Whereas the gabbros and diorite

younger than 280 Ma are sulfide barren and occur in both the Wutongwozi and Gandun formations. The sulfide-barren gabbros are also olivine-free

FA TNV AR AR, 22 IAE B B 00 5 7 81 5 (R AR
BRI R I S 5 2 B LA AR AR
TR A S T B RS DL R AR v
N SRR A Z R R AR AR OC R, B 2K
FHAZA A5 20095 XBF0 %, 2011a; Deng et
al.,, 2014) . 5 U-Pb RS I /n BEER- R Bk BUA HHIE
A% F 280~285 Ma(Qin et al., 2011 ; Song et al., 2021) ,
MK AT T (269.0+£2.0) Ma(Zhou et al., 2004) .

BB AL B A 77 T RIS S RO A R Y
JIHB , 322 iR YRR 25 02 YR A8 i, A R
(RS- 24 S 57 A 401 0.23% F110.45% , 4 il 43 )
17.3J7tMI33.8 7 t,
222 EINARAEMAE

B AR AR A 228, K 29 5.3 km, 5 58

Rb 22 km, F AR R A DN ORE K S A DR RO R S
P, T 2 2 A ik G R 5 ORI A R IR
SRUZARAZEA A DN RO R A 5 A R & IN K
5 H A 45 A A AR B AR A il o6 & (1] 3b, XE 521
45,2011b) o TREMONE A M IR A RO
7+ I #5410 U-Pb 4 i 4 280~284 Ma(Song et al.,
2021;Mao et al., 2018). Ml f N A B A U-Pb
AE WL N 267~277 Ma( 5 4% F %, 2013 ; Wang et al.,
2014), B, 8 AR AR OR 2 CE KR AW
a7/

JEREE R R T2 T RO A R
KR RIA AR, F 2 A IR YR A A B, R RT3
DL N 0.2% F10.4%, 45 JE A 43 9 o 17 7 tFl
36 /1t
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T (Wangetal., 2014) 'T‘ ]
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R 7 DL33 129125121017 L1319 L5 L1 L2 L6 LIoL14Lig A/%
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(Sanetal.,2010)
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(Songetal.,2021)
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(Sanetal.,2010)|
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1 A% #/Diorite
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[ #4248 K % /Olivine gabbro

[ # % % % % /Gabbronorite

I 5%k 5 3 K % /Timenite-bearing gabbro

B o

I &R R K # (L F % b % 1K) /Basal gabbronorite (Huangshan)
I %% % /Pyroxenite
Bl =% 4 % / Lherzolite

(4 I F 5% 11 % 4k) /Fine-grained lherzolite (Huangshan)

I 745 45 4R /Ni-Cu sulfide orebody
[0 %484 % 5 fL# % B M /Fractionation boundary
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B3 BB IR SR AT B S 1 A o ] 1] R AR i EcH e (4 4% 7e 555, 2012 Deng et al., 2014 ; Song et al., 2021)
a. B b, BN A A AR o BRIPTRAR A A

Fig. 3 Simplified geological maps of the typical Ni-Cu sulfide mineralized mafic-ultramafic complexes along the Huangshan-
Jingerquan belt(after Qin et al., 2012; Deng et al., 2014; Song et al., 2021)

a. Huangshan complex; b. Huangshandong complex; c. Tulaergen complex

23 BUTEAEEFATHNEBEGRREERT KN

R

1A FAEAR 55 F A b JZ h B SRR T A R 2 R
R AU PSR RO S AR B R R AR B
S0 P8 - (Song et al., 2021) , Hip, KA R
7 ERLIRAR 5 B R RAT G A LU R = 5 AR/
FA S 0 822 (R 1) o DU LLEIRL R AR FLag
B IN LAA
231 BEHIRARE

EIPLIR M A 3 A/ N IR B, b 1555

RS EEIR K 800 m, 5% 20~60 m, M1 #E 2] Fcs 43
WA R N R A MO 5 F WA A (TR 3¢), =&
I A s L AR DR A R VRIS 5 s
U-Pb 4E #2423 51 >4 (300.5+3.2) Ma F1(281.0+2.2) Ma
(=444 ,2010;Song et al., 2021) ., 1 S 54
RO T 55 R Pa AU, 35 W A, it
WAL, &5 47 U-Pb 4E 5 9 (357.5+2.5)Ma ( = 4x 1%,
2010) , BaIH Z 3T 00 3 1 B ) K
BRI T AL B T 5 A — HERAE
FORIMORES T (81 3c) 7 A L B bR s AN HE AR, ]
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FIVER RS 44 S 43 3R 0.4% F110.6% , 4 Ja fith 43 5]
H 8T tHIN12 7 to WK B th R YR A 44 1, 7
R YR E TR TR LIS, N B R o
ARBICIRAT™ 17 B B 4% T 5 FH PN SSAE AR 55 - 2L 1B
(= 4 HESE, 20105 £ @ NI 45, 20125 Zhao et al.,
2018),
232 #AEA
H AR IR AR AL T AB A B8 20 e — 1 AR
R, K 291400 m, 2 58 720 m, AR 2= F 8 i
W T W RO S R W RO+ s WO T
f) U-Pb 4F % 4 (282.9+1.8) Ma(Song et al., 2021) .
FRN G N A 1S A U-Pb 4% O 282
Ma J% 275 Ma(#h % ,2010; Han et al., 2013) , 1fij %+
MR ORI 5 1% A7 U-Pb 4E %4 377~388 Ma(Zhao
et al,, 2018), SR TUA MR AHEMOC R , KU
ALZWRERBA BB b 22 TS
A G HR (Zhao et al., 2018 ; Song et al., 2021) .

EARE B, &0 A AR RA A ) X AR
A B T A OC R AR L AR R R AL ) B s A
EEE LW G, ARG L E BEAE
I, &0 AR T A s BT A R R 2
[] 4y 43 S AL 5 2R, (HL 30 B R B 0 T A 5 0 K T
KAZE R ABEMGER . W H 8 A U-Pb4E
1% K (406.1+£2.7) Ma F1(408.1+2.9) Ma, 1fij A [a] 35537
K 90 K 5 BE A (405.5+2.7) Ma U 4E 1 (Song et
al., 2016) , 4 A (431.3+2.1) Ma 1Y 4F #% (Li et al.,
2015) , X SEE G 10 B s 1L 4 B A AL & R
3 A7 7 22 B Bt L RA SR A AR TR B B R A
AR I AR K225

3 B4 LR S ] X
(AP R R AL PSER

31 ZREREARBT SR LFERERUHXR
S -5 LR A A N BRI & X
A R HIEAEk, RS0 SRS T2
i BE I B A0 U-Pb AR08 B0 (3 1), iy el B84 A6 ) i
W5 I R AR O R s it 1 2%k 4R
I, % Tk A 5 A & s D, /i A T U-Pb
FEARES A 28 A ARSI S SO R —
FARTEAE AT Z AR 0T HAR IS S BEAR K, i,
B PA ROV NS B AR IS S (274.5+4) Ma (90 i
%5,2010) , 1M ¥ 5 19 47 % Ol (282.0+1) Ma(Han et
al., 2013)F11377~389 Ma(Zhao et al., 2018) (¥ 1) ,1X

SEEAH AR 25 R S e AT Z A AR A2 Al O R &P
PA— 20, B R A Z R R AL SR,
R RS AL TR B B R B A A A
ARSI (R 1), AR BEER IS A AR I T A —
R ED BB A A AR A BB ™ 41
1% o PRIIL, B 1 98 38 A A Rty JRR -l 5 5 K
A S A P WA B B T AT A

X X SB[, Song %5 (2021) X6 #5 11145 JL AR K,
WAl 115 R 2 i B A 1 b 1) B Ak R 6 2k
A IF R T RGNS 1 U-Pb AEARAF 5T, 45 A0
N AT FIOH | B0 0 A R 8 8 K T A AT 0
e 285~280 Ma( & 2,3 1) . [HA, B B fb 9
Ak T B AR I 0 e B K I A 38 5 A M A, 100 B
5 e X il T B AN R R
FLEB s AR B A s o I TG R AL ™ fh Y B k
JT A A S O A AR 8 BE AT LAK T 285 Ma,
1] LU/ T 280 Ma it B AH 5 2 28 75 28 50 43 I i 7
JEBAR LR A I sh 22 i AR o F 58 R W
FPIV 3 1LY T 2k LA LR (6 A s L ) A s T L
$5 5 (Xiao et al., 2004;2013) , b R ILPERAH ST
a5 ettt K (300~290 Ma, Han et al., 2018; Xie et al.,
2022a) , 4 T 285~280 Ma., [Hit, RS ARESE 4 HE
ok 3 FEL R i A 3% 31 9 BTR (Qin et al., 2011) , By
IR - O 5 9IRS 0 0 ] g S Al A i T
S &, MARERART i 9 B — L 4iE 252 31 lf 1 5 Ao By
Bt (#2) (Song et al., 2021) . ff i FIAIE 43 = 41 2 iy
B Z alA SR o s R R AIG, JE A T 389~300 Ma
P} 280~265 Ma [ AN 7 87 1) 85 4 o A AR 5 A
300~285 Ma 4F: % 11y i 2 AR 7T fig A4 3% 7] #if 43 o B X
I 1 S A B B2k (Xe et al., 2022b) o fERlif#
Je IR B, T R 2= S U b b S S A0 v R
ZIE] A VBT 5, % ot el P IR i 1 IR R AR
SEZNA IR AA AL, R A TS B K A R TR
Rl 7E I AR T e A 0 v AR B T 30 A s il ™ 7
KA A3 Al AR 2 v 1 2 U R A R T B Ak
PR . — FLX R A3 K B I FE L, 3 g R B
SRR R 1k o X B Ll LR B A 285~280
Ma I8 B 4 - R 2k T 25 A ) T i S o 2 Ak 0 1
PO T EERY AL (K 2) . BTN AR A
TS T A T P L IR A 1 AR e R, R
L -85 L AR B K3k 500 km, 1B 98 B 21 A /2 50 km
(K 1b.c)s

U, UG o G TR AR S A R B BEAR T LA
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T AT OB A Al B T R Y
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