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Mayile ophiolitic mélange in West Junggar and implications for source nature. Acta Petrologica Sinica, 29(1) :303 -316

Abstract Precise zircon U-Pb dating and geochemical composition analysis on the ophiolitic mélange belts in West Junggar. It is a
clue for forming and evolution of the pale-ocean, rebuilding palaeotectonics and tracing the source of magma source. LA-ICP-MS zircon
U-Pb weighted mean **Pb/**U age of the gabbros from the Mayile ophiolitic mélange in the West Junggar is 572.2 +9. 2Ma, belong to
Early Sinian, this is oldest age from ophiolitic mélange in the Junggar as well as North Xinjiang. The alkalic pillow basalts from Mayile
ophiolitic mélange are similar with the ocean island basalt (OIB) , characteristics by high Ti (TiO, =1.65% ~3.13% ), Fe (FeO" =
8.93% ~18.11% ), Mg (Mg0 =3.95% ~5.27% ) and P (P,05 =0.17% ~0.51% ), and high Th/Ta ratios (1.1 ~1.9), and
clear differentiation between LREE and HREE ( (La/Yb) =2.5~7.4). It is assumed that the magma extruded into ocean island or
seamount of the ocean floor. However, the geochemical characteristics of the gabbros different from basalts, may be form subduction-
related setting. The geochemical features of the basalts show they have ocean island basalts, derived from EMI type enriched-mantle.
Petrogenesis is closely related to asthenosphere mantle, asthenospheric mantle upwelling led to a large proportion of spinel lherzolite
mantle partial melting to forming the basalt magam. It is a product of asthenosphere interacted with lithosphere.

Key words Mayile ophiolitic mélange; Zircon U-Pb geochronology; Geochemistry; Ocean island basalt (OIB) ; West Junggar
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Fig. 1

Simplified geological sketch for study region and distribution map of the Mayile ophiolitic mélange

(a) -simplified tectonic sketch of the Central Asian Orogenic Belt( after Jahn et al. ,2000) ; (b ) -regional geological map of the West Junggar, Xinjiang
(modified after BGMRX,1993 ; Geng et al. ,2009 ; Tang et al. ,2010) ; (¢ ) -distribution map of the Mayile ophiolitic mélange in the West Junggar
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Fig.2 Crossed polarized light micrographs of gabbros (a) and basalts (b)
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Fig.3 CL images and U-Pb concordia plots of zircons for gabbros from the Mayile ophiolitic mélange
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Fig.4 TAS (a,after Le Bas et al. ,1986) and Nb/Y-Zr/TiO, (b, Winchester and Floyd, 1977 ) for gabbros and basalts from the

Mayile ophiolitic mélange in the West Junggar

~1LO0,¥KFO0.1(F1),H Th UZEEA R IEMHIER
F,FIE N AR #5 4 (Claesson et al. ,2000 ; Fernando et
al. ,2003) .
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al. ,1992) . MR A B A XA SOECHE 43 B S 3 18 A,
26 Ph/ 2B U AR R T I 7E 545 ~ 608Ma, fi K 4RI iR 2% 12Ma,
AT 18 KI5 5 8 v o A 138 A0 2 BT, H2°° Pb/ 20 U 4R
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~14.03% ,MgO } 3.95% ~5.27% ,Mg" 3} 32 ~ 68, BS Ik T
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mfE . EERR B ARkt & B (B 5a) b, B+
(LREE) W & 5 , FAf - (HREE ) AH XTI 5 45 HF-30, 2 6
TR ((La/Yb) ( =2.5 ~7.4) . &A4FE REE B
A EOAT , RA LB R SIS, Bon st R A Y,
A [FRA S AR . S ey i 2% T E-MORB, Tfij
BEET OIB, 5 & jgi 3k (Xia et al. ,2008) 1 H W ] ( Hofmann
and Jochum,1996) iff 1L LB AMM, KA S XRAREH
I REE FLAr B2, A AT REE S A 84K ( X REE =
3.9 107 ~60 x 107°) , I3 A ((La/Yb) =0.5 ~
2.3) A SIE Eu s (Ew/Eu” =0.8 ~1.5) AT REFIRHE A
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®2 ARBRBKSHBERLEFIRETERELIETE (W% ) HMEBTER( x10°) PHERREESH
Table 2 The concentration of major (wt% ) , trace elements ( x 10 ™®) and their parameters for the gabbros and basalts of the Mayile

ophiolitic mélange in the West Junggar, Xinjiang

A KR A
S XW-1 XW-2 XW-3 XW4 XW-5 XW-6 XW-7 HC-1 HC-2 HC-3 HC4
Sio, 38.25 36. 13 36.63 40 42. 86 42.61 45.98 51.56 52 41.6 40. 92
TiO, 2.01 2.55 2.32 2.94 1. 65 3.13 1.54 0.09 0.06 0.09 0.14
Al, 04 13.06 12.2 12. 41 13.31 13.2 14.03 12. 84 2.93 2.47 19. 16 15.6
Fe, 0, 8. 31 10. 69 11.08 11.97 9.07 11.15 9.04 6.99 6.48 3.54 6.28
FeO 1.45 7.47 7.37 7.34 6.24 7.01 6. 08 4.87 4.57 2.47 4.37
MnO 0.18 0.14 0.17 0.14 0.12 0.14 0.14 0.19 0.19 0.08 0.12
MgO 3.95 4.95 4.49 4.81 5.27 4.86 5.2 17.12 17.07 5.33 9.26
Ca0 27.23 23.3 22.3 12.62 13.69 10.03 11.3 14. 54 15.99 24.5 21.89
Na, 0 1.12 1.48 1.16 3.71 4.11 4.24 5.12 0.56 0.52 0.26 0.24
K,0 0.04 0.03 0. 04 0.59 0.5 0. 64 0. 68 0.04 0.04 0. 02 0.01
P,0; 0.24 0.24 0.24 0.45 0.19 0.51 0.17 0.03 0.02 0.01 0.01
LOI 4.12 0.53 1.72 2.15 3.18 1.57 1.71 1.87 2.12 2.81 1.58
Total 99. 96 99.71 99.93 100. 03 100. 07 99.9 99. 8 100. 79 101.51 99. 87 100. 42
Mg" 68 34 32 34 39 35 40 73 74 62 62
Na,0 +K,0  1.16 1.51 1.2 4.3 4.6 4.88 5.8 0.6 0.54 0.28 0.25
Ba 444 189 111 62.3 135 110 157 124 14. 8 15.9 8.35
Rb 1.56 0.87 1.37 1.78 10.5 7.86 9.98 10.7 1.24 1.03 1.2
Sr 142 86. 2 192 199 268 234 241 213 31.2 29.4 143
Y 22.71 25.54 26.57 26.76 31. 14 24.06 31.83 22.78 6.35 4.76 2.12
Zr 181.9 177.3 191.9 212.6 177. 4 98.05 180. 5 90. 16 4.76 2.04 2.36
Nb 19.97 0. 65 26.01 23.61 35.37 10. 02 35.95 8.82 0. 65 0.33 0.11
Th 2.31 2.31 3.03 2.7 2.68 0.72 2.72 0. 66 0.08 0.03 0.06
Ga 12.98 11. 04 8.71 12.72 19.36 15.08 20.31 13.85 3.74 3.32 7.14
Ni 74.91 28.54 69.32 63.95 39.55 84.39 38.84 75.97 362. 1 386. 1 35.63
Cr 153.5 98. 12 143. 4 127.9 35.43 358.3 34.22 346. 1 1187 1420 45. 47
Hf 4.32 4.06 4.55 4.98 4.11 2.53 4.11 2.35 0.13 0.06 0.08
Sc 27.82 27.25 29. 14 27.78 34. 68 38.61 35.07 38. 61 16. 69 16.33 29.28
Ta 1.27 0.07 1. 64 1.45 2.12 0. 64 2.18 0.56 0.07 0.05 0.01
Co 45.02 10. 16 55.35 50.33 51.9 57.49 49.96 49.13 65.5 69.33 28.02
U 0.61 0.03 0.56 0.55 1.24 0. 86 1.26 0.3 0.06 0. 05 0.01
\Y 185.5 9.21 211.8 192.5 354.8 292.7 364. 6 277.3 76. 61 61.24 77.18
Bi 0. 69 0.63 0. 66 0.62 0.6 0.56 0.58 0.54 0. 49 0.5 0.01
Pb 4.6 2.38 5.56 4,27 6.75 3.42 5.31 4.36 2.39 3.24 0.38
cd 6. 44 5.81 5.97 5.72 5.56 5.34 5.28 5.07 4.63 4.75 0.08
Cs 0. 68 0.49 1.35 1.9 1.07 0.33 0.8 0.36 0.27 0.28 0.08
La 15.65 18.58 20. 66 19.63 25.51 8.82 26.83 7.6 1.69 0.94 0.47
Ce 33.36 33.11 43.74 39. 06 53.13 19.5 54.91 17.53 2.72 1.96 0.98
Pr 4.17 4.22 5.49 4.88 6.43 2.68 6. 68 2.42 0.52 0.43 0.15
Nd 19.26 19. 4 25.04 22.36 27. 88 13.26 29 12.09 2.89 2.28 0.81
Sm 4.71 4.75 6.07 5.47 6.26 3.51 6.41 3.26 0.79 0.58 0.28
Fu 1.61 1.57 1.93 1.77 2.1 1.23 2.15 1.2 0.22 0.29 0.16
Gd 5.27 5.3 6.65 5.94 6.78 4.51 6.96 4.23 0.96 0.61 0.37
Tb 0.77 0.78 0.98 0. 89 1.03 0.73 1.06 0. 69 0.16 0.1 0.06
Dy 4.39 4.43 5.56 5.09 6.19 4.63 6.43 4.46 1.03 0.67 0.41
Ho 0.82 0.83 1.02 0.95 1.23 0.94 1.28 0.91 0.21 0.14 0.09
Er 2.17 2.23 2.74 2.55 3.54 2.73 3. 66 2.6 0.61 0.41 0.25
Tm 0.28 0.28 0.35 0.33 0.47 0.38 0.49 0.35 0. 09 0. 06 0.04
Yb 1.71 1.79 2.2 2.1 3.09 2.49 3.17 2.35 0.6 0. 44 0.23
Lu 0.25 0.26 0.33 0.3 0.47 0.37 0.48 0.35 0.1 0.07 0.03
S, REE 94.42 97.53 122.8 111.3 144. 1 65.78 149. 5 60. 04 12.59 8.98 4.33
(La/Yh) y 6.6 7.4 6.7 6.7 5.9 2.5 6.1 2.3 2.0 1.5 1.5

Eu/Eu” 1.0 1.0 0.9 0.9 1.0 0.9 1.0 1.0 0.8 1.5 1.5
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Table 3 The ages of the ophiolitic mélange in the Junggar, Xinjiang
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HuIX I s = AT D575 AFHS (Ma) FORLR I
SR Wk #77 SHRIMP s 45,2006
N f;ﬂé% x4 Sm-Nd 395 £12 ka7 1992
ey HE7 LA-ICP-MS 391.1+6.8 57 PH%E 2009
A #H A Pb-Ph 523.2£7.2 Kwon et al. ,1989
RHCAE - Pb-Pb 508 =20 R 1992
S L ZRE 4% Sm-Nd 447 +56 Kb AN, 1992
T e 424 Sm-Nd 489 +53 et R 1992
WA #:47 SHRIMP 531 £15 Jian et al. 2005
WA ¥ SHRIMP >415 Jian et al. ,2005
o » 435.3 £6.5 .
P AR I xR &% Rb-Sr 432.5+7.4 BURTRA 2010
i ol 445 Rb-Sr 421 i 1987a
TE I TR TR LN 2414, 1994
ey BT LA-ICP-MS 572.2£9.2 A3
il A 42 Sm-Nd 625 £25 BAESE 1999
HE b 424 Sm-Nd 444 +27 et F g 1992
— W 47 SHRIMP 273.3 £2.6 kAL RS 2010
A FER A #7 SHRIMP 475 Jian et al. 2005
WA #:47 SHRIMP 409 +23 Jian et al. 2005
WK ¥ SHRIMP 472 +8.4 JKICICHIZE H 7, 2010
PR TE MK #47 SHRIMP 478.3 £3.3 A KRR 5 , 2006
ERE 5 TEUA 55 I D2 135 [ ,1987
RHCAE ¥ SHRIMP 37310 JFLT I 2007
WA KA A2 Ar 737 =1 fA] | B & , 2001
Rhizz B AHECAE A #:47 SHRIMP 497 +12 Jian et al. 2005
WA #: 7 LA-ICP-MS 329.9+1.6 TEHS 5 ,2009
TEIA JcG i D;-C, &F BB A E 1544 ,2003
SRR fERE TR 0 ‘ ZspEtk 1991
OV =P N W 44+ Sm-Nd 525 £26 XA AR I , 1993
B giw e #F SHRIMP 503 +7 W AR5 2006
WK ¥ SHRIMP 489 4 T8 -4 2003
FLim RHRIER & %7 SHRIMP 495.9 +5.5 FKICICANFEH A, 2010
5 S M A 4% Sm-Nd 479 227 IR FITRIANA , 1993
JEIR R BHEAE XA A SHRIMP 372 19 kIR A, 2003
P HE AR R A 6

TEREE TR R P (18] Sb) o, ZaE KRB 72k A T
Z (LILE) Rb, Ba  Th # %} & 4, K AHXF 7 6, % %38 T R
(HFSE)Zr Hf \Nb AR 5 451, 7 MG A B O s 3%, R W%
KETTREIE TR [l A #4368 PR 458 . Sr 78 K iUE v 5 B A S+
MR AT 2R MERY ., TRATEGEICER
(HFSE) Nb/Ta FAH R 15.7 ~16. 7,541k 16. 1, B${K T OIB
(17.8,Sun and McDonough, 1989 ) , Ifij 43 i T it &R b 1% (&
(17.5+2.0) ,Zr/Hf WAH K 38.4 ~43.2 344 41. 6, 0% 5
T OIB FlJs iy oz (7353 24 35.9,36.3) , {H I i T~ KFli 72
{H(Nb/Ta =12 ~13,Zr/Hf =11) , K b, ZEARE S Y R
45 OIB JB S HA—2,

6 Wit

6.1 TREK

FRAE T ABFFE B, A SO AR PG HERE IR |32 43 A1 A g
LRAERT MM T R RS (£ 3), NER3ITLUE
XS SR A A U R, VBB AL E R =S5
WIHERE, FEAE A R 75 8 R A, i A
IR IR ARG SR TR A 1 R0 B AR I B0 vl 1 B e, ARk
B AT RE 20 B 4T FF F 5% B 22 5 3 -9 i 22 40 300 A v 3
o FEACR AN A8 38 7 32 % 340 3 g SR W 2% 55 R
A ZKREG A IEATES A SHRIMP Fil 422 Rb-Sr SF [ 2k
AR (4252 5% 1987 a; Jian et al. ,2005 ; BLAEER4E 2010) , A
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Fig.5 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized multi-elements spider diagram (b)

(chondrite data and primitive mantle data after Sun and McDonough,1989)

NITE BT e B, Jo8h, ZRL1 AR (1994 ) ik M IR i)
i DX PR 2 b 2 v R B e B T . BB R I
MG S 24T 85 1 LA-ICP-MS ] 48 38 153 4F % 572.2 +
9.2Ma, J& TR B2, X SE R WIEFL AR 1L — i W] RE 2= A7
TEWG TS , A SCHRAG B R i 2R 2 AR I8 T AR R 1 Ve 4
AR AT RETE =5 [A) b M52 H 20 76 J5 I )y 3t DX 0 ¥ 4 (523.2 =
7.2Ma,Kwon et al. ,1989) 2 I H 1. 244Kk, A A fE 572.2
+9. 2Ma PR A ARFRE I oty BRIR T T AU S 41 47, 17
~430Ma (B IN L BRCE N G SR B S A B P I . S
Hb A SRR B AR IR 2 T R e SR 2 e SO A HEE R
Hu X e T R R AE I (3R 3) , 2 0 H AT M Ik, 7 TEE 7K
T 2 g DB R Bl B W g AR IR A S R IR

6.2 MEWEE

EA IR, sk il LI BT A 8 9K AT
IV Zitth , HRZ 80V W F M Z 1 (Pearce et al. ,1984;
Stern et al. ,1989) . — M5 , XA LBk L2 FRAE &8
I SRIR A A TE U3 ) e AR AR I . B R e iR 245 i i
POtk LB E it XA (B 4a,b) 54 A & Ti(Tio, =
1.65% ~3.13% ) {5 Fe(FeQ" =8.93% ~18.11% ) . Mg
(Mg0=3.95% ~5.27% ) J. & P(P,05 =0.17% ~0.51% ),
Th/Ta HARARN B ( =1.1 ~ 1.9) ,LREE Al HREE 7} 57 %
R ((La/Yb)  =2.5 ~7.4) R IE, X ERFAE S OIB 28
LRI AN E K ,2001) , 3% 5 REE BRobz i #E K (& Sa)
MZIuE LR M E ([ 5h) BRI, B, 400 58 hr 14K
OIB BUHIR K il (A K W5, 2007 ) e BT J& 2 R s 4 o o
OIB ( FF 2 Hh55,2006 ) AHIT .

1 FZ B AFE 52 5 55 T R Ab S il A ek H
HUMAS TR AN Ze Y Ti (HE S5 TR 3E SR 2] . 48 Ti/100-

Ti/100 Hf/3

(a) (b)

& 5

7r YX3 Th Ta

6 B AR A% b X i T 1 PR ) ) P
(a)-Ti/100-Zr-3 x Y [&f# ( #ii Pearce and Cann,1973) , A-5 5 i 5
LA, B-MORB | By i 5 2 A S it 2 8o, C-E e Xk
5, D- M L (b)-HE/3-Th-Ta & fi# ( §§ Wood, 1980 ) , A-N-
MORB, B-E-MORB il N H5E 2 i, C-i bl 9 L ik &, D-k il
MERA

Fig. 6  Tectonic setting discrimination diagram for the basalts

in the Mayile ophiolitic mélange

(a)-Ti/100-Zr-3 x Y ( after Pearce and Cann, 1973), A-island arc
tholeiite basalt; B-MORB, island arc tholeiite and calc alkalic basalt;
C-calc-alkalic basalt; D-with in plate basalt; (b)-Hf{/3-Th-Ta (after
Wood, 1980), A-N-MORB; B-E-MORB and within plate tholeiite

basalt; C-alkalic within plate basalt; D-volcanic arc basalt

Zr-3Y UG (& 6a) v, B A7 R v ABOA 20 X, 1E
HE/3-Th-Ta 50 & (15 6b) o, K dh K B E-MORB K ARz 4
Bl 2 A AL, X 5 Ti0,-10 x MnO-10 x P, 05 (&) £ 4]
SR 2 dE AT BRI SR A s T AR L s
ARETE T R PEAR PN (97 5 B L3R B

W B R A T AR A DA A i B 2 R DL (] 2a,
b); 5ZRAME TiO,(1.54% ~2.94% ) F1 P,0,(0. 17% ~
0.45% ) AR BYJE , #E A FT Ti0, (0. 06% ~ 0. 14% ) Fil
P,05(0.01% ~0.03% ) ; #K H R BN FHH 19 H o0 R
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K7 Ta/Yb-Nb/Yb(a) il La/Yh-Nb/Yh(b) [l (4 A e 2007)

B8 X BN AN R 2B R VE R A (N-MORB, E-MORB, OIB ) A 1% € 2% 7% fk 11 il ( #& Sun and McDonough, 1989)

Fig.7 Plots of Ta/Yb-Nb/Yb (a) and La/Yb-Nb/Yb (b) for basalts (after Zhu et al. , 2007)

Shaded areas indicate the range of oceanic basalts (N-MORB, E-MORB and OIB) (normalizing values after Sun and McDonough, 1989)

FRIEAT Nb \Ta Zr Hf 7o R R RFHE, 5 XRE
MY HERAL A FAAE W] AN (] Sa,b) 5 740, KA H Y Nb/
La FL{E 4 0. 23 ~0.38 (& HC-1 Hhffy 1. 16 4p) i Z ik A
114 ~ 139 (B XW-2 Hi 0. 03 4)) ,HrE B TE &
FRIPER ATE BRIk ERAW B AR T X8, By
WE B X—INRYE Xuer al. (2012) Sl it 4 2 Fi
BRAL 2= T 5T 3R WD AR gy g 2 51 Sl /s A PR DG 1Y) SSZ LY
WA G, A i SR R B ) B IR A S R Rl
AEARTZ L DAL T o PR 5T () BRI -
6.3 EX4HE
TR JC R LB AT AR A% X 40 D i e 3 b ook AR 52 i A
IR Y R IR AR AR R IR XM T, A Ta/
Yh-Nb/Yb( & 7a) fl La/Yb-Nb/Yb [ ( [& 7b) H | FIAK dhdrg 25
IR R R S AE M7 51 ) E-MORB F1 OIB 2 [H], %
WS SETE 3 F A7 5 VR X, i 30 2ok 7 A 3 A sl b 72
TRYY) X HAE S , X S8R Nb/La L{E (1. 14 ~ 1. 39)
FH—3 (MR YT 58,2007 ) o 53 4h, & 1) Ze/Nb =5.02 ~
10.22,Th/La =0. 08 ~0. 15, Th/Nb =0. 07 ~ 0. 12, 5 EMI #!
WX RAE (OIB) B A IR AL FRAE (Weaver, 1991) , 3R
HASE X AT RE Ry EMI A& 4 i

AR IR I s h i RE B A AR (La/Yb)
(Gd/Yb) y .(Dy/Yb)  .Sm/Yb HAE (435K 2.5 ~7.4,1.5 ~
26,1.2~1.7,1.4 ~2.8) RAEXT 3 = 19 HREE & & (
HREE 7 £ KT 10 fFE0R A ) |, 22 B IR b6 3 5 N i s T
e FE G O i A M RO ) R 8 il ( Chung, 1999) .
T350FE Ti/100-Zr-3 x Y & (1&] 6a) Hf il JL-F- To— i Sy
AR A Z R A X, WR IR N & R # (Pearce and Norry,
1979) o RUHFRATT A i £ 20 s A B 5 000 Pl s oG
FREY) TR R ) LI S B0 A R RS S g R X R

LU 3K T , S A B - I ) St AR AR R B )

7 &g

T 2o X I g SR A A PO A R A TR LA-
ICP-MS #5147 U-Pb 45482 U5 1 22 R BR AL #0580, A< S 3R
LT FZAIM

(1) BRI LR IR 4 2 B 45 4L R BTG H BT A 55 4,
FEAFEEERTUE A (ECH SRS (L aifes %) ¥
FE AR TN 5 Dk D T Aotk 2 s, PR O SR BT
R

(2) ¥ K 1 LA-ICP-MS 774544 572.2 £9. 2Ma, J&
TR ELLL AR R IR 2R ) 2 b R DX 1 dot 1
FELRIR A A

(3) BRI GaR e a8 IO T s i TR,
HOHAB TI(TIO, =1.65% ~3.13% ) Fe(FeO" =8.93%
~18.11%) Mg (MgO = 3.95% ~ 5.27%) }% P (P,0; =
0.17% ~0.51% ) [4#E , LREE f1 HREE 4> 524581 B, H 5
T ZRE AL, AT RETE WL T R VEAR PN e & sl i LD B

(4) KA FZ A, Ti0, (0. 06% ~1.14% ), P,0,
(0.01% ~0.03% ) % Na,0 + K,0(0.2% ~0.6% ) fif%, i
MgO(5.33% ~17.12% ) J Mg" (62 ~74) i , J& F 0o 1tk
Fo AR TR nhaly IR

(5) MR IR A A H XA S EMI B G X s
LA LR HBR b 24RO , F2 BILA IR X ] Rl EMIT R 5
SRHNE A R S AR R S R ), B B Y
A A AR A b e VR XK EU R A i, A A
P -0 | b A+ B FH 097

gt ECOUE AT R L SO0 AR SO A LR B T B A
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