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Abstract: The East Tianshan orogenic belt is an important Cu-Ni sulfide mineralization belt in China. Howev-

er, the mantle source and sulfur saturation mechanism are still controversial. The newly discovered Yuyawan Cu-
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Ni sulfide deposit in the Dananhu arc provides a new target for these issues. The Yueyawan intrusion formed by
two intrusive phases: the phase I is composed of gabbro, troctolite and olivine gabbro, and the phase II is com-
posed of fine-grained olivine gabbro and fine-grained troctolite. The phase II rocks primarily contained sulfides.
The rocks have low (VSr/*’Sr); (0.703 3~0.703 48), high sNd(7) (6.54~8.35) and low Pb isotopic ratios
(C*Pb/"'Pb)=17.828~18.014, "“'Pb/*'Pb)=15.446~15.478, "Pb/***Pb)=37.495~37.698), indicating that the
Yueyawan intrusion is not directly related to the Tarim Large Igneous Province, but originated from the deplet-
ed mantle and was replaced by subduction materials. The 8*S of sulfide ranges from 0.03%o to 4.09%o, which is
consistent with the 8**S of Carboniferous and Permian strata in Karatag area, indicating the addition of sulfur in
the crust during the mineralization process. The mafic-ultramafic intrusions in the Dananhu arc have similar em-
placement age and geochemical characteristics to those in Kangur shear belt and Middle Tianshan block, togeth-
er with the denudation is relatively weak, which indicates that the Dananhu arc is an essential prospecting target
for Cu-Ni mineralization in East Tianshan.
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Fig. 1 Map of the tectonic framework and Permian mafic-ultramfic intrusions in East Tianshan
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Fig. 3 Photomicrographs in cross-polarized light showing the dominant textures of the typical rocks.
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Tab. 1 Sr, Nd, Pb isotope data of the Yueyawan intrusion
OB WK A MK A MRS K A
5 YYW7710-7 Y401-1 Y401-6 Y401-13 Y401-14 Y401-20
Rb (107) 2.95 228 2.9 1.62 229 1.49
Sr(10°) 771 475 487 319 437 520
“Rb/*Sr 0.01108 0.013 90 0.01724 0.014 70 0.01517 0.008 30
YSr/*Sr 0.703 46 0.703 429 0.703 412 0.703 537 0.703 428 0.703 336
(Vsr/*sr) i 0.703 42 0.703 37 0.703 34 0.703 48 0.703 37 0.703 3
Nd (107) 6.9 7.57 9.18 2.68 8.83 6.89
Sm (10°°) 1.71 1.89 2.49 0.622 225 1.67
“Sm/"*'Nd 0.149 83 0.150 94 0.163 98 0.140 31 0.154 05 0.146 53
"Nd/"*Nd 0.512 944 0.512962 0.512 985 0.512 869 0.512987 0.512951
("*Nd/"Nd) i 0.512 668 0.512 684 0.512 683 0.512611 0.512704 0.512 682
eNd( 1) 7.65 7.96 7.94 6.54 8.35 7.92
Th(10°) 0.29 0.18 0.19 0.15 0.20 0.23
U(10°) 0.05 0.07 0.07 0.08 0.08 0.09
Pb (107) 112 4.17 4.03 4.23 137 237
(**Pb/*™'Pb) i 18.0135 17.932 1 17.8593 17.8278 17.843 8 17.8551
(*Pb/Pb) i 15.4780 15.4659 15.4623 15.4557 15.446 0 15.4547
(*™Pb/"Pb) i 37.698 3 37.6149 37.5543 37.523 1 37.494 7 37.5219
: Rb. Sr. Sm. Nd[E {7 Zi+8 2 %: MSr)=1.42x10" a”', A(Nd)=0.654x10" a™', (V'St/*Sr)uux=0.7045,
("*Nd/"™Nd) ce=0.512 638; Pow] i [il {37 Z 3B 280 L,=1.55125x10" a™', A,=9.8485x10"" a”', A,=0.49475x10" a™',
t=283.4 Ma,
st r=y S| 437 > s N 3
®2 RAFEH KT AWML S B RAK kR B R R TS B B i B B B 0K B G (269~
Tab.2 S isotope compositions of the sulfides in 300 Ma) . FE, 45K 1 X R & PR R 3 k H0AR %8 7
Yueyawan intrusion i A
LA DL SRR T, A A TR K E K W A AR S
75 FE &5 HURE TR §sS(VCDT) . ) o v .
= it G -5 80 b 0 A AR R TR L % (2016)
1 402-24-1po-1 8 2.82 . o R . s
) 402-24.2p0-1 e )73 A5 A Sy b i A A FH T 08 R A SR A 7 R &
3 402-24-3-po-1 il B B 2.01 i 5 BF ) £%) 228 b T o A R A 2l o7 7 8, R R b1l
_24-3pn- LT . N . . N N
4 402-24-3pn-1 R 2.12 T 1L H X 1] 65 18 1A 25 Ma ) = B 40 B k- BE B
5 402-40-3pn-1 L 0.03 ey - B o o e e b L T
) 0z B HER 400 U, AT F 0 MO B % 0 B
7 402-40-2cp-1 B4 230 FEYIAE I R A AS 18] F A R
8 022A2pl RAT L65 F U5 AR 10 (VS1St), L ea(0) FiI P/ PD), [
B ) FRAR G o DRI, 5B R ST A BT B i Y MRANE S0 AR K A A A LR FEE k-

AR R AH [E] (Mao et al., 2008; Han et al., 2010; Gao et
al., 2013) . BORBZ BIBFFIN A R R IL — S 4 Pk
T8 7 B K T 2 AR R B T Al 4R S R B 45 (Zhou et all,
2004; Jifl 3% 2% 45 2006; Wang et al., 2008; F F 1F 4,
2009; JF 2 Hf 25, 2009; Song et al., 2011; X5 F= I 2
2011, 2012), i E AT HIE 1 5 55 HUR Mg AL A7
e (EARITEE, 2006; Mao et al., 2008; Pirajno et al., 2008;
Qinetal., 2011),

AR WS IN y HE AE AE HTIE LR K B 4 AT
Fr4E 15 Ma(Griffiths et al., 1990), {H 45 K 11 #1 1X A9 5€
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Pb [ i 2 i (18] 4b~[&] 4d) . % —J7 i, 4& H F
5 ATE N B AR K L Ml X B 0 Bk Bk T A
fi it o0 22 B Sk R A [\ R BE 9 7 5 Nb, Ta. Ti % & 5%
SROC R, AHOCA A A8 1 it 2R I A LA B L
0 H MORB 2 [i] (R, T 55 0k i 2 sl A LR X
I A AR N R X R R (18 5) . T
Z Nb, Ta, Ti 5 HRVIAEKIEXIRE T & & Hhig
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Fig. 4 Plots of Sr-Nd-Pb isotopes for the mafic rocks in Yueyawan intrusion

2155, Al RS R IR X 32 T IR b SR Y e (R 5
1§45, 2011; Song et al., 2011; Zhao et al., 2016; J& [E #
4%, 2019) . Nb-Nb/U &1 fift \ 7% 7 241 45 AR K Ll B k-
BT A A A F IO A F A E R X
1] (5] 6a), La/Nb-La/Ba [#] fif i 71 1 8 5 X LA AR vh 22
AR A R i Sy 3, o A S P b ¥ AL (51 6b)
R, A48 28 V5 5 R A8 9 09 2R K Ll b X — & 20 86
Bk BE R TS Y B TS Bl R I R AT, A A bRk
2= LRI MORB (4 0T, R MUK A LA A PRI, ol
WL AR BAR R AR R S 2 T, (A 32 B4R vl )
RS S A
52 St{aFnglEH

e AR A B ML S, A R T Ak B AR R & AR
5 B2 U B SR BB AL W 0 IR 19 5C B 25 B (Barnes
et al., 2005; Naldrett, 2010) . Kig JLIHF T & PR A

TR RV AR E RS2 T A AR R e
2l 4y %R B A % JE 5 &K (Haughton et al, 1974;
Wendlandt, 1982; Mavrogenes et al., 1999; Li et al., 2005;
Liu et al., 2007; Wykes et al., 2015) . S35 3 i ik 5
i F1 4 AL 32 B AT (Barnes et al., 2005; Li et al., 2005;
Naldrett, 2010): DM 72 iR 4 . @ HK M 45 5 7 5= .
QARG . @AEFKIEER, @RI, Hh
X T L D e O B L i 52 P I 25 IR S AR .
FER S AR e BiA Jy TEAR 208 R LR PR iR i 72 o
P T EE MM, Noril'sk # RIE YL T A HHE A
JZ(Li et al., 2003), Voisey’s Bay " IR 4L 1 &l 4% & Fr
R B9 (Li et al., 2001), Duluth, 43)I], B HB AR
SR IR 6 S HI BN IR Y T FBIA 0
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