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Fig. 1 Simplified map of the Central Asian Orogenic Belt (a, after Jahn et al. , 2004) and Simplified Geological Map of the
West Junggar Region (b, modified after Liu Bo et al. , 2017)
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(HEY,2015a) ; @ORR i e 2 P00 b J2 2 1 (o
ARIFRA R, 2010) FIHER Y BN (22145, 2021)
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W BEWT 5 2 IO 8 7 A e o Il ) DR Ml Ry 3 7
SRR A A PUR IH A AR K, I 4E R B 5
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Rogkala et al. , 2019), Fifi 5 i 45 >k 57 4 Ji 437 ] 3K
FORRHRE (A0 W) R 3R (5%, 2020) &8
AT DARIERR U, 4 T 4R R 3R AE e 5 b5
FAAE R 255 | LI RS2 M o 7 52 W) ) 3t 41
e R U R NE =N U &L Ea e D E AN A



3A BRAE A - VU VIS Z R A A M AR o STCRT R AT B 0 M Bk fe 2 R 4[R]3 2R B 3

EAUES

Quaternary System|
e
Cretaceous

*hE %

Jurassic System

A

ultramafic rock

A& =B%
Devonian system Triassic System

TR G T A

7 &2

Lower Carboniferous Sibeculas group Baogutu group

e A B S AE R
Late Carboniferous granite Taigula group

Pl 2 PGS < 0 e i 7 ] (BT BB 5 2 138 XM BT )™ g, 1993 1E10)
Fig. 2 Simplified geological map of the central West Junggar ( modified after Bureau of Geology and

Mineral Resources of Xinjiang, 1993#)
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R FEIRIC 5 (Liu Chuanzhou et al. |, 2014) . #E1t,
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(FE—My MM T 3, 2015) (K 2) , s#id i 47 U-Pb
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FAE, 2006; Geng Hongyan et al. , 2009) ., XN
MALEN g R F T ERE v B SRR RS 2T
WL, B L NE—SW S [ AT 43 A, % X 4
WSk A B 43 A6 7= T 520 ( Choulet et al. | 2012; Bk
HAELE, 2014) o WTHTRLE I 8 LR T 5T 521 Ma
(IR ERI4E2016) F4K #) 572 Ma( Yang Gaoxue et
al. , 2012) EHiFIIK 414 Ma( #8755, 2006) 647
AiikF 392 Ma (37 FH%F,2009) %2 4l B AR IR SRR
Fetolr , HAR IR YO A JE g 2 R At ix sty
AN R HE PR R AR R B v 70—
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AT TR R R R RO 2 (18] 2) . tesea R ALARGE
I 4E 25 (14794, T e P 1] PR J LA A6 B 2 AR 19 4=
LT, 2149 100 km, 5529 5 km, fe v AL AT ik 8
km, B EEHE AL 50 km?®, 5B 5885 N H ET R - B
T BRTH AR R g 2% 447 ( Choulet et al. , 20125 R
1%, 20165 A%, 2017, ERAIFITKEE 2019),
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AR SRR s A — i BRI SRR A 5 (217
85 ,1987) AT G X AS [R) B 1 25 1 AR AR A 5T
I3RS 391+6 Ma( SEFBHAE, 2009) 3916
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YR BLIR AT FRup AR PR B A A i) A R AT
WATE 310 Ma 2247, iR P A Felp s s h bl s L B2
PRI 5 I Hr 45 46 i) 2 1A BT A, P AR A H filk
(HEF-5,2006) , Bl 5 ELETE AL i 7 85 4 U-Pb
EAELE BN 303 + 3 Ma( 78 £ F45,2006; 565 HR
&, 2006) , B R ST I Ak 7 2 B BAK AR PLAE X A
IR ABAS R BiAL X 585 A SHRIMP U-Pb 4F-#%
DU E B 22 1 12 A BR R 308 + 3 Ma ( Bk A1 5%,
2010) . IHFAEH P EIIRIE s BN KA FAH
A PR FE R X — ) A B RS RATE T
TR AR IR o B B Al 6 50 A 5 350k
i P W BT O R B BE RN B 1 A ((Geng
Hongyan et al. , 2009; X7 %255 ,2009) , $&1, ¥
i [T RL =N R (R o & W WA ERE Sl O ) B TAE VAV
FRIG SR TE AT b J2 VG I 1B IR b DX 5 4T 58 1Y) g
L XS F v T R BT T 5T (B A A,
2010) . WAEHFIN IR KA TS KL T
Ji R AEE B BE AR 35 L s A T 5 B (R E AR AT, 2006
Geng Hongyan et al. , 2009) , 7ER/RICIEIELE AR
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Fig. 3 Spatial distribution map for the Darbute ophiolite from West Junggar (after Li Hang et al. , 1987&)
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Fig. 4 Back-scattered electron image(a, b) and photomicrographs(c, d, e, f, g, h) of mineral for mantle peridotite

from Darbute, West Junggar
Kl (b) ok AU ; 4 (ae . d e g h) R A TTHFIIBE A o Sip—BE80AT 5 Spl—2R kAT ; Opx—FIITHEAT 5 Cpx—HARIEST; Ol—HIME O

Fig. (b) is from dunites; Fig (a, ¢, d, e, f, g, h) are from the harzburgites. Srp—serpentine; Spl—spinel; Opx—orthopyroxene;

Cpx—clinopyroxene ; Ol—olivine

ABIEAS 5 F7 AL 5 A BN R R LR g < ET &
R BRI AR AT DL 2 ok R A 4 g e R A
AEARALE 308 = 3 Ma Z i ( BFA55,2010) ,

2 sk O e R E

IR A R SR T R R R 45 A A o A (]
e WA A FH B s S TR ME R, ok g 5L
itk MEBERR TS A 28I RIS e A
TR e DO RO | Al s S
WEMIE A e /b W LA Btk = T O MERONE 5 b
T PEAREE I 7 T o3 B A VR S Sk
Bl e ek Lo bl s S s
F LA MOE R AR S, S MARE i ok A Ik
P A Rl gty TR A B R R RS

PR R R A S DL R A o L B
Wi & B RFU e SCA L, e SCA W AT THA
FA BT A3 A, AR B /D it 00T By WA
Fro PURFES DTN A 2R 1 2 R Ak (0| KSR (0 5
+EA, TR 2E S KL, A A R TR
AR S A A ORI A — ok 2
HAp R A B <3%, W5 AR A LI HUR A B
A (E 4a.d f) s RMEA & 5 <3%, SR M A E
WA IR K42 50~200 um( &l 4 d) s BT HE
A 15% ~20% Kide 1 ~4 mm, 5295 BDIR B DL s
VEAR SO A s R A A W S SR A R
BIeESCAk (E 4g) , #5rRV A S8 sk,
ARG B A SR 75% ~80% , %2 Rk I KL
2 1~3 mm), i & H R R B4 R G,
WAL T e sca b (E 4h) |, Zim e s0A 1
M) AR A 2 R A S T B £ 4R e £
AR GIREPVIR FRAR 01, 0 53 AR A 522 72 AR
WELERTTEA T (E 4g) .

3 A5
SRIDAT BT SR B P L T 4R

MTAE 2R AR B TR 2% 9 R 5 A5 [ % o S0 28 5E
B, TR BT A % A5 R TXA-8100, T4 B i 32 e,

JEH 15,0 kV 5 EF RN 20 nA, L FHRBEEE N
5 pm,

A G R & e D E R B iR AL 2 B
TR R M3k Ak 2% [ 58 8 2 S0 80 = AL LA-ICP-MS
AT SE L, FETF ReSolusion 193 nm %3 h R 58
55 Agilent 7700x HLIEGHE 545 B 5 B e il ik, &
SAEEA, AR FRIIALES 30 s 55 (155 1 60
s MFERE 5 o 0T . OIMRFESE SR . S A LA
NIST 610. T1-G, StHs6/8, GOR128-G N Hn#EY) i .
FREE B 0 R & mAK I GeoReM £ 4l 2 (hup.//
georem. mpch—mainz. gwdg. de/) . QR FHZIME
JeFREE (Liu Yongsheng et al. , 2008) X T 2 % it
HEATRERETTARL, RE S B R F 2 5 L S bR
BRIE, BEHTSTENIA—bon R . @XT o £ s
() B SR AL B (AL HE X AR Fh N2 U 5 I B AR
REEEBKIE, TS EITHE) RHKM
ICPMSDataCal ( Liu Yongsheng et al. , 2008, 2010)
e o

A R R VA B SR 4R 2R 4
Mot et 4% Tolb o B 5% ir - Cameca IMS-1280
SIMS Fif5, RN ZE A HTET Cs™ B F i HAE— K
TR R, R RE RN 20 KV, B TR R E
N 13~46 nA R BEER/N R 10~ 15 wm, L3061 &
JEWE N 6x6 mm, AFBREEYEZ) 120 pm, BEH R
BETEIE N 40 eV, Bt 7y PER Ny 2400 (50% W58
FIFPAS RS AR R B RO R0 {55, iR
L A RSB 51 10°Q A 10" Q0 155 A5k
TN 16x10° ~35x 107 cps (ML) , Tk il
#5822 (Li Xianhua et al. , 2010; Tang Guoqiang
2019 ), &t X A [\ B W 4 Wl ok
06JY31CPX .06JY310PX ,06JY340L HptEAs iE {4 .
HIHE AT AREE 06JY340L 11 6'0 {H+5. 25%0; FARHEF £1
FRFE 06JY31CPX 1Y 80 A +5. 19%0; &4 17 A1 bk
8"0 {H+5. 54%¢( Tang Guogiang et al. , 2019) ,

4 WIE SRR
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et al.,
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Fig. 5 Chondrite-normalized REE pattern and primitive mantle-normalized trace element diagrams for olivine
in harzbourgite from Darbute, West Junggar
J 0y b K 5 BROBL LA (B K H (McDonough et al. , 1995)
Chondrite normalization values and primitive mantle-normalization values are from ( McDonough et al. , 1995)
R 1 FAEIRRIEH a5 7 IR S TR e EESTREHE( %)
Table 1 The characteristics of major elements of olivine in harzbourgite from Darbute of West Junggar( %)
FEfmS | MgO | AlO4 Sio, K,0 Ca0 TiO, FeO MnO Na,0 | Cr,0; NiO Total Fo
SE18-1 | 48.98 | 0.01 | 40.73 | 0.01 0.01 0. 00 9.24 0.12 0.00 | 0.04 | 0.47 | 99.60 | 90.51
SE18-2 | 49.06 0.03 40.97 0.00 0.01 0.00 8.99 0.13 0.00 0.03 0.50 99.70 | 90.76
SE1-3 | 49.02 0.00 40. 90 0.00 0.02 0.00 9.30 0.11 0.00 0.00 0.53 99.88 | 90.46
SE2-1 | 49.51 0.00 41.32 0.00 0.01 0.01 9.22 0.10 0.00 0.01 0.52 | 100.69 | 90.63
SE2-2 | 49.23 0.00 40.57 0.00 0.01 0.01 9.16 0.09 0.00 0.00 0.42 99.49 | 90.63
SE3-1 | 48.92 0.02 40. 51 0.00 0.00 0.00 8.65 0.12 0.00 0.00 0.44 98.66 | 91.06
SE4-1 | 48.51 0.01 39.99 0.01 0.03 0.00 9.16 0.11 0.00 0.00 0.45 98.26 | 90.51
SES-2 | 48.44 0.00 39.98 0.00 0.02 0.00 9.10 0.11 0.01 0.02 0.47 98.15 | 90.54
SE6-1 | 48.12 0.00 43.57 0.00 0.02 0.01 9.17 0.12 0.00 0.00 0.37 101.38 | 90.42
SE7-2 | 47.45 0.05 43.02 0.00 0.00 0.00 8.89 0.12 0.00 0.17 0.46 | 100. 14 | 90.57
SE8-2 | 47.11 0.00 43.22 0.01 0.04 0.01 8.92 0.12 0.02 0.00 0.49 99.94 | 90.48
SE8-3 | 48.22 0.00 43.34 0.00 0.02 0.00 9.13 0.10 0.02 0.00 0.39 | 101.21 | 90.48
SE9-1 | 48.30 0.01 43. 46 0.01 0.03 0.00 8.96 0.13 0.01 0.00 0.43 101.33 | 90. 66
SE10-1 | 47.81 0.00 43.26 0.00 0.02 0.00 8.82 0.12 0.01 0.02 0.40 | 100.47 | 90.70

7 :Fo=100Mg/ ( Mg+Fe)

W, ML R EE R T
4.1 HH

THORE A1 PR T PR AT I 14 A4S 50 TRt 2R L
L, J7 MERHE &5 s A Fo {E 062 T 90.34% ~
90. 98% , My B BEMIN AT . 7 RN S5 1Y NiO &7
M 0.367%~0.531% , #i#i A MnO % & 7E 0. 09%
~0.14%

77 RGOS " e 47 LA-ICP-MS i3t 8 />,
s £ B T MRS R W3 2. 7 RO A A
AF L S5O TT R SRS AR, R T R

B, R T E T ARE S TR UL Pb Li T
ZAANT B B, T Nb La.Sr.Zr.Y JCZ AN 5 i,
AHEBEILRE V &1 0.55%107°~3.26x107° Ca & &
< 264x107° fIRFIE# S A A1 V & i 12x107° ~
76x 107° Ca & & 785 x 107 ~ 1284 x 10™° ( Witt-
Eickschen and O’ Neill, 2005 ). 1M Li & m&m<1.72 X
10°° Se &t 2. 71x107°~ 4. 81x107°, 53>~ 5 i1y
MRS A 2 Li S 0.52%107°~2.95%x107° .V
B 0.36x107°~4.25x107° Se & 2.20x107° ~
7.50 x107°(Su Benxun et al. , 2019) . 1] fig R & 4
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TR AR AR LT

4.2 RE

A3 Fm AT HL T EREHIASE 13 4N IR A5 R %
3, & CrREA Crf>0.6, 1R Al 5 A Crf<0. 6
(Zhou Meifu et al., 2014) . J5 MEMIHE A o2 i A1
AL O, FEAE 24.24% ~29.99% 2 [6], Cr,0, I & h:

R 2 IS /RIA R0 77

Table 2 The characteristics of trace elements and REE content

Ik L

WE

MEHLTREE(x107)

hEHa

40.55% ~ 43. 85% , H: Cr" fH7E 0.47~0.51, K& Al
REuA 5 Kualdag 7 RS AR A Cr*H 0. 45
~0.51 A1l (Chen Chen et al. , 2018), MgO 7 &
12.16% ~13. 14% ,FeO i 15. 82% ~21. 52% , Mg"
5 55% ~ 58% ., J7 WM 75 22 b A Fe™™ B <
2,43, Al RRAR A Al T B Fe™ 1Y 3 2% ( Canil
et al. , 1994) | TiO, %% &t 0. 01 ~0.04% , 1
HiLIE R 73 35 FEl N Ti0,<0. 72% ,Fe™*< 10
(Ghosh et al. , 2012)

for olivine in harzbourgite from Darbute of West Junggar (x107%) 4.3 BFER

o[l 2 oL S A= N N
BEMh | SE1-3 | SE2-1 | SE3-1 | SE4-1 | SE5-2 | SE6-1 | SE7-2 | SE8-3 HRHPRA L BRI 16 -0, T
Se | 415 | 481 | 415 | 3.21 | 2.44 | 271 | 3.72 | 363 REER WL 4, MgO F H 16.05% ~
Li 1.39 1.72 1.77 | 0.00 | 0.00 | 0.00 | 0.00 139 20.12%, F 1) 16.97%, FeO 7F 1.69% ~
Be | 0.00 | 0.07 | 0.07 | 0.00 | 0.00 | 0.38 | 0.22 | 0.11 FTIN
.4 M .74 ~94.27 5 Kzl
B | 26.40 | 15.90 | 16.30 | 12.70 | 18.00 | 19.20 | 16.50 | 1460 - %M ik ?LO.J 94.21 Iﬁ# izldag
Y Ay =4 A N
V| 326 | 208 | 378 | 210 | 082 | 055 | 220 | 220  BIAGIRF RSN A ERDE AT Mg"(H 92~
Cr | 125.00 | 56.10 | 87.80 | 72.20 | 20.30 | 4.49 | 34.80 | 53.50 94 AH{l( Su Benxun et al. , 2020) , CaO 7
Co | 147.00 | 147.00 | 145.00 | 143.00 | 147.00 | 144.00 | 143.00 | 3.0 o 12 5100 03 800, P34 22, 6295 Cr,0.
Ni |3243.003216.00|3155.00|3110.00|3199. 00 |3182. 00| 3129. 00| 3119. 50 o
Cu | 000 | 010 | 013 | 0.00 | 0.28 | 0.00 | 1.19 | 0.60 TE1.05%~1.24%Z[i]; Al,0, 7£ 2. 51% ~
Zn | 49.40 | 51.10 | 56.60 | 47.50 | 41.30 | 36.60 | 44.90 | 46.60  3.9292 [ (T IR HuIEAKME £ TiO, B
Ga | 0.06 | 0.00 | 0.04 | 0.01 | 0.05 | 0.03 | 0.04 | 0.04 40 (30, Eu AT HML N Bl ( Page
Ge | 031 | 112 | 1.48 | 1.39 | 1.28 | 0.37 | 0.85 | 0.93
As | 0.81 | 0.32 | 0.40 | 0.23 | 0.61 | 0.44 | 0.29 0.42 etal.,2008),
Rb | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.0l | 0.00 | 0.00 . N e ot g s e
s | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.77 | 003 W A S ) A R E
Y | 0.00 | 0,00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00
AN I o 1Ly g [
Zr | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 IRRLATARF I R & ™ P ) 07 %
Nb | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | o0.00 SIMS ik 38 4, Hoh i A 16
wlon o o 0w oo e 4 B 1
. . . . . . . . — Sl 3= 4 I y: o e
s | 0.00 | 0.0 | 001 | 001 | 000 | 0ot | 000 | oo BIERIREIRILE S, 535000 MBS A1
Ba | 0.04 | 0.03 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.02 80, [HMN+5. 1%0 ~ +6.2%0, ¥ {H
La | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 L5 go .okl 7] 80, 1t H +5. 6%0 ~
Ce | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 ] X N
A} 5 N Lls
Pr | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 +6-9%0, FIIE+6.2%0; #TiHEAT 870,
Nd | 0.02 | 0.02 | 0.04 | 0.04 | 0.05 | 0.01 | 0.01 | 0.02 {HK +5.3%0~+5.7%0 , F-IIE+5. 5%0;
Smo| 0.03 | 0.02 | 0.03 | 0.02 | 0.02 | 0.04 | 0.00 | 0.02 oy i g (v T U b B RICHS
Eu | 0.01 | 0.01 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.01 s o
Gd | 0.02 | 0.03 | 0.00 | 0.00 | 0.02 | 0.00 | 0.01 | 0.1 10 0g fH 518 + 0.28%0 il HLR}#E £1
T | 0.01 | 0.01 | 0,00 | 0.00 | 0.00 | 0.00 | 0.01 0.00 S‘SOCPX S {E + 5.69%0 ( Mattey et al. |
Dy 0. 00 0.01 0.00 0.00 0.02 0.01 0.02 0.01 1994) ﬂﬂﬁﬁjﬁ%”{ﬂﬂﬁ@ ﬁﬁ{ﬂ’ﬁ
Ho | 0.00 | 0.00 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 o N L
Er | 0.00 | 0.00 | 0.00 | 0.0 | 0.0t | 0,01 | o.01 | oo1 JSHAHIST0, AEALT IR M N H
Tm | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 AHXF ¥ —, W HyE & F A ZE 508 R
Yb | 0.00 | 0.07 | 0.02 | 0.01 | 0.02 | 0.02 | 0.05 | 0.03 ABO, o FHI+0.4%0 AB0, . T
Lu | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 5 "
N — MZAAT —
ne | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | o002 $970.3%0 A0, FHI-0.7%0, BHE X
Ta | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 5 [F % Hoh& A0, .. A“‘OOP vin
[ X—0l1VvI1n Al X—olivine
W | 0.00 | 0.00 | 0.05 | 0,02 | 0.02 | 0.00 | 0.04 | 0.03 " e .
] - 23
Pb | 0.00 | 0.02 | 0.02 | 0.05 | 0.01 | 0.02 | 0.00 | 0.03 HLATO oy SH T 0. 4%0 0. 5%
Th | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 O0.1%0(Xu Yigang et al. , 1996; Chazot et
U | 0.00 | 000 | 0.02 | 0.00 | 000 | 0.02 | 0.02 | 0.0l 4]  1997)




3H B A5 PO IR IR R AT R I O 5 SIKHT W PR 8 b IR Ak 22 R A ) o R E 9
R 3 AEBRIENAFFTIEFSESPRBAEIETERHE(%)

Table 3 The characteristics of major elements of splines in harzbourgite from Darbute of West Junggar( %)
Fefhs | MgO | ALO; | SiO, K,O0 | ca0 | TiO, FeO | MnO | Na,O | Cr,04 | P,O5 | NiO Total Fet* ot Mg*
SE18-2 | 13.05 | 27.90 | 0.00 | 0.00 |[0.01 | 0.02 |16.33 |0.21 | 0.01 |42.62 |0.01 | 0.08 | 100.25 | 0.10 | 0.51 | 58.77
SE1-3 | 12.97 | 26.59 | 0.00 | 0.00 | 0.00 | 0.01 | 16.86 | 0.26 | 0.00 |41.43 |0.00 | 0.12 | 98.24 | 2.43 | 0.51 57.82
SE2-1 | 12.70 | 28.33 | 0.01 | 0.00 | 0.00 | 0.01 | 16.94 [ 0.25 | 0.00 |42.43|0.00 | 0.11 | 100.78 | 0.00 | 0.50 | 57.20
SE2-2 | 12.96 | 28.98 | 0.00 | 0.00 | 0.00 | 0.01 |16.13 {0.20| 0.02 | 41.00 | 0.00 | 0.13 | 99.43 | 0.00 | 0.49 | 58.87
SE3-1 | 13.01 | 29.04 | 0.02 | 0.00 | 0.00 | 0.03 | 16.23 [ 0.26 | 0.00 |42.12|0.00 | 0.11 | 100.80 | 0.00 | 0.49 | 58.84
SE4-1 | 13.09 | 28.35 | 0.02 | 0.00 | 0.00 | 0.03 | 16.63 | 0.24 | 0.00 |42.85|0.00 | 0.15 | 101.35 | 0.01 0.51 58.38
SE5-2 | 13.05{29.19 | 0.00 | 0.00 | 0.00 | 0.03 | 15.83 [{0.22 | 0.02 | 41.11 {0.03 | 0.09 | 99.58 | 0.00 | 0.49 | 59.51
SE6-1 | 13.12]29.99 | 0.00 | 0.00 | 0.00 | 0.04 | 16.42 [ 0.26 | 0.00 | 40.73 {0.00 | 0.15 | 100.71 | 0.00 | 0.48 | 58.76
SE7-2 | 12.3326.62 | 0.02 | 0.01 [ 0.00 | 0.03 | 16.06 [ 0.28 | 0.04 |43.75|0.01 | 0.09 | 99.22 | 0.00 | 0.53 | 57.78
SE8-2 | 12.52 | 27.26 | 0.01 | 0.01 [ 0.00 | 0.01 | 16.94 | 0.20 | 0.01 |43.59|0.00 | 0.10 | 100.66 | 0.00 | 0.52 | 56.85
SE8-3 | 12.64 | 27.70 | 0.01 | 0.00 | 0.00 | 0.01 |16.69 | 0.25| 0.03 | 42.41 |0.00 | 0.06 | 99.81 | 0.09 | 0.51 | 57.45
SE9-1 | 12.26 | 26.82 | 0.02 | 0.00 | 0.01 | 0.02 | 17.48 [ 0.27 | 0.03 |43.85|0.02 | 0.10 | 100.88 | 0.10 | 0.52 | 55.56
SE10-1 | 12.21 | 27.37 | 0.02 | 0.00 [ 0.00 | 0.01 | 17.44 | 0.30 | 0.00 | 42.94 | 0.00 | 0.08 | 100.37 | 0.00 | 0.51 55.53
1 :Mg* =Mg/ ( Mg+Fe) ,Cr* =Cr/( Cr+Al) ,Fe’** = Fe¥*/ (Al + Cr + Fe**) x 100

R4 FEBRER B TEHNE ARBETRFRUDTER (%)

Table 4 The characteristics of major elements of clinopyroxenes in harzbourgite from Darbute of West Junggar( %)

eS| MgO | ALO; | SiO, K,0 Ca0 Ti0, FeO MnO | Na,O0 | Cr,0; | NiO Total | Mg"
SE18-1 16.53 3.03 52.06 0.01 23.89 0 1.99 0.08 0.05 1.1 0.07 98. 81 93. 68
SE18-2 16.55 3.1 51.86 0.01 23.74 0.01 1.79 0.05 0.08 1.11 0.05 98. 35 94.27
SE18-3 16. 88 3.04 52.32 0 23.55 0.02 1.99 0.11 0.04 1.16 0 99.1 93.79
SE5-1 16. 64 3.01 52.96 0.01 23.16 0.02 1.97 0.08 0.05 1.09 0.03 99.01 93.78
SE5-2 16. 46 3.03 52.71 0 23.8 0.01 1.89 0.05 0.02 1.05 0.08 99.1 93.95
SE5-3 16. 63 2.85 52.3 0 23. 66 0.03 1.69 0.07 0.03 1.11 0.02 98. 39 94.61
SE1-1 16. 05 3.25 53.89 0 23.49 0.02 2.05 0.08 0.09 1.2 0. 05 100. 17 | 93.31
SE2-2 16.39 2.99 55.91 0.02 23.1 0.02 2.2 0.06 0.14 1.11 0 101. 94 93
SE3-1 20.12 2.86 53.07 0.01 18.43 0.03 3.18 0.11 0.04 1.09 0.1 99.03 91.85
SE4-1 16. 62 3.27 53.36 0.01 22.79 0.02 2.48 0.14 0.08 1.24 0.05 100.05 | 92.27
SE5-2 17.9 2.56 52.34 0.01 21.83 0 2.39 0.09 0.02 1.1 0.08 98. 31 93.04
SE6-3 18.82 2.51 45. 14 0.08 17.21 0.01 3.43 0.15 0.09 1.13 0.1 88.67 90. 74
SE7-1 16. 63 2.75 55.58 0 23.18 0.01 2.17 0.09 0.04 1.09 0.09 101.62 | 93.18
SE8-1 16.7 2.97 53.97 0 22.89 0.01 2.19 0.07 0.02 1.15 0.01 100 93.14
SE9-1 16. 46 2.72 53.79 0.02 23.53 0.02 2.03 0.07 0.07 1.11 0.03 99.86 | 93.52
SE10-2 16. 11 2.74 54.12 0 23.61 0 2.05 0.09 0.05 1. 06 0.03 99. 86 93.34
g Ve Ly P L A 8, BIERFR AR FRE, AN, FES P AFAE TR V
6 MM A B R AR s ) PR ¥
& 0.55%107°~3.26x107° .Ca &< 264x10°° #H
6.1 FRHIARLT IR R o IE W MM A AT V &1 12x107°~76x107° .Ca &
R AT Ni L Co I Mn AN 32748 A FH 6 52 Wi i 785%107° ~ 1284 x 107 B A% ( Witt-Eickschen and

[RIIE, Ni/Co i1 Ni/Mn {5 AT F - X 53 Hiu g 355 9 47 ik
A3 45 505 (Wang Jing et al. |, 2021) , & Rl5E
B BRI AT P Ni/Co 5 Ni/Mn {8, K TRERR 3h Bk
(BSE)Ni/Co {f 20, Ni/Mn {f 2 ( McDonough et al. ,
1995) , -5 5 11 5 450 2 1) A0 9 i 4 %) B0 1E — B
(Sobolev et al. , 2007) , i 73 43 25 245 i RS A
TR Ni/Co FT Ni/Mn {H (43511<20 f1<2), ik
P A RPN A P A A Ni/Co {EH 21 ~22,Ni/
Mn fE4 3. 0~7. 8, K TR HuEK Ni/Co 5 Ni/Mn

0’ Neill, 2005 ) RFRH /I RLG = BRI IT .
B Rl AR P B DA v, BRI A1 RS AR AE
PR I 1 RORSS 5 e BRI AT 1) 5 i WA Ry i Mk
FEEEMYFEHR ( Dick et al. , 1984a) . A=A PR A
i S5O L S A A B o Rl AR R AR A
TTRACAE ¥t A 8 AR 30 s ) i A2 P AR W A
I AR ( R A — I REDRL (5 Rt
WA DT IR 5 ) — e I R (O MERIRE ) | T
PABDIE A & 5B /0 ( Leblance, 1980; B4u4E,
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Table 5 Oxygen isotope composition of clinopyroxenes,
olivine, orthopyroxenes in harzburgites from Darbute of
West Junggar

Y BRI A A (P 4a d L F) | SORDEE A7 5 i <39% LI
R0 o H878 T O HERORE S Al fes AR 4 g it
B R BE R A R I

AT Cr A1 AT 7R Rl A A AN TR A 2

| B 4 2t 2% (1
S |28 670(Cpy) |28 8%0(01) | 2] 5%0(0px) PE, Cr J2 A1 2 T X, zﬁmAl f*ﬁﬁ(miet al'i’
g TN ¢ A L 05

SE1-3 | 1 | 6.321277 | 1 | 5.494458 | 1 5. 440359 198412) ° ﬂiiéﬁﬁmﬁakaﬁﬁﬂﬁ Cr,0; 7 T Fl AR
SE1-3 | 2 | 6.983556 | 2 |5.118935| 2 | 5.608921 Sy WS R FE T = R BT AL O, B i R R, 2 A
SEI-3 | 3 | 5.873941 | 3 | 5.860506 FRFZ M 8c) , AR WM A 32 358 43w 1) 52
SE2-1 | 4 | 6.555169 | 4 | 6.242513 | 3 | 5.675747 el N P

SE2-1 | 5 | 6.612021 | 5 |5.886938 | 4 | 5.580993 o SRR Cr AL BORIAEA SR Cr* i 100
SE2-1 | 6 | 4.171866 | 6 | 6.160726 Cr/(Cr+Al) BH, MEFEF T A AP IEREER
SE2-1 7| 6.284903 B, Cr e RE 2 380, b Cr™ (B 8% FH R 45 7= Hu e
SE3-1 | 7 | 6.307812 | 8 |5.779218 | 5 | 5.679238 B o .
SE3-1 | 8 | 6.346213 | 9 |5.531861 | 6 | 5.591965 TR EE (LR AR, 1999) , AR4E Hellebrand &%
SE3-1 | 9 | 6.608531 |10-1] 5.757275 (2001) 4R H Cr <0. 6 23 A7 340 H Tl L 18 4 2
SE3-1 | 10 | 5.920819 |10-2| 5.693940 . . _

<ba it e 127313 HF = 10 x In(Cr*) + 24, F FC3230 40 4 il F B
SE4-1 | 11 | 5.929297 |12-1]5.732340 | 7 | 5.795436 Cr' (AR AT A T Cr/ (Cr+AL) o 5 AGKPLAR 5 7
SE4-1 12 6.271656 |12-2| 5.598188 8 5. 344608 ﬁm%%%%aﬂg Cﬁﬁﬂﬁ%i”ﬁﬁw%%%ﬁﬁ%
SE4-1 | 13 | 5.941723 | 13 | 5.811135 o N - .

SE4-1 | 14 | 5.662989 | 14 | 5.781213 FIFEJE 16% ~ 17%, TER A1 Mg'— G K fif 5

2020) . A SCH RS 2P A A AR HUR A Cr— TiO, PR o 7 RIS 10 702 il R 2 R B

100 100
(a) —_ (b)
Lp

80 | \

wl B \
5 %
& ?
& @
O

40 | \

ey
20 f
FMM
0 L 1 L 1 2 1 M 1 " 1 L 1 L 1 L 1 L
96 94 92 90 88 86 84 . 0.6 0.8 1
Fo(Olv) Ti0,

WX ERE g Nui Nuajs # 8t o Kinldagy HERUBI 5 W A PR T

darbute harzburgites Nui Nua harzburgites Kizildag harzburgites South Gongzhucuo harzburgites
] 95 H 8 M I JURT LM A S (I TR ¥ M2 B e

back-arc peridotite fore-arc mantle peridotite abyssal mantle peridotite

Pl 6 VG HENES SR IR PLAT R T ML A () R AHA O — IS A Fo RS (b) 235 A Crf— Tio, [Efig
Fig. 6 Illustration of (a) spinel Cr*— olivine Fo and (b) spinel Cr*— TiO, in harzburgites from Darbute of West Junggar

TR H AR 25 ( ABP ) DX 84l SCHk ( Dick et al. , 1984a) ; JHTHu i HIAS 75 ( FAP ) B sl K Bifi i1 2% X 38K H ( Pearce et al. , 2000) ; HiBE
AR AT HUME S (OSMA) X 0K 1 (Arai, 1994) ; JIUR HBEHHE % X 0K [ (Lian Dongyang et al. , 2016) ; Kizldag J5 #HIHE & H0k
FI (Chen Chen et al. , 2018) ; F§ABREE 7 MR 20k B (FKAI%E,2016) s Nui Nua J5 MRS 2K B (Ngo et al. , 2016)

abyssal mantle peridotite region according to (Dick et al. , 1984a) ; fore-arc mantle peridotites and the passive continental margin from (Pearce et
al. , 2000) ; The mantle olivine array ( OSMA) is from ( Arai, 1994); Back-arc mantle peridotite region according to ( Lian Dongyang et al. ,
2016) ; Kizildag harzburgites data from ( Chen Chen et al. , 2018); South Gongzhucuo harzburgites from ( Zhag Li et al. , 2016& ) ; Nui Nua
harzburgites from (Ngo et al. , 2016)
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Fig. 7 Oxygen isotopic composition in olivine and pyroxenes in harzburgites for Darbute from West Junggar( the equilibrium

fractionation lines at 1000°C and 1200°C are from Chiba et al. , 1989)

20% (&l 8a) . MLAM MHIAT Y Fo (ERIR A Crf
B Cr/(Cr+Al) ) UL R R AT U T 3R 1E 5 3K
R DX =5 P R AN [ R i 5 55 T A A e il ) 2 55
(Arai et al., 1998) . 7 3CH J5 #F A 75 29 dh A
Cr'— M A Fo B S Crf — Tio, Ffith B B
BB B AR >20% AR T BB a RS
PUER AR 3 (18] 6a.b) o
6.2 THRBEMEHENZRBRAEHAR
AR ) 1 SR 25 AR nT A SR A A
PR 5 AL 2 SR DRI T ] R 1 37 Ak — BBl 5 AH
YEH (Liu Chuanzhou et al. , 2014) , Hi5¢ AN [R] 4H
SRR R AR 22 5, ARV SE 60 fHl 0
~+12%0 FETB YT 8O (H K +12%0 ~ +20%0 B R
ERFIRE R 5 I PR TR 60 {H N +20%0 ~ 25%0
(Eiler et al. , 1998) , #HX} F T i L ALIR AT T
IK—25 SN T )5 A R Rl 810 A8 4k, b i
FA) 80 HATFHXT Y — 1 {E, 1E 5 Hu g 14 54k
8"0 H+5.5 + 0. 4%0( Mattey et al. , 1994) . 1EH
53 A TR 0 P A T 467 2R e AR A IS o 2 e i
W, HP S A7 5. 18 + 0. 28%0, 7F +4. 8%0 ~ +5. 5%o
Z 18] BRI AT 810, H +5. 4%0 ~ +6. 1%0, F- 35 +
5. 69%0; BT WEA 60, TWHIN+5. 25%0 ~ +5. 9%,
35 + 5. 57%0 ( Mattey et al. , 1994; Chazot et al. ,
1997) , #EA S5 A A L BT 3 60 i, 59
ZI AR A R R T B AT O, e s
A" Oopx—alivim AT O(Jpx—cpx 53 3 F- 31040, 4%,
0. 5%0#1 0. 1%0 ( Xu Yigang et al. , 1996; Chazot et
al., 1997) , Hbibs A sl R an e 5 A H i 60 I

IEF HIES" 0 5.5 + 0. 4%0 75 FI BT 4 22 18] &
[F) 57 2 AN STA 1Y) I 2 AR BT Ry 2 52 B AR A
AN FH R sZ ], FOIE B sl v 1k i B 22 B4k 4 4y
S5kt . Pk, Hh g Ao A i) S R 47 2 2
AT ARG R i 1 e e A (14 22 Ml s ad A, 9
7L ORI A BUBE A (K 25 AR 5E,2008) Gk
PLATRE T ERIONE 5 25 B 0 1 4 Tm) A7 221 43 00 0
W7 60, fH+5. 1%0~ +6. 2%0, ‘F-3+5. 8%o;
PARHEE £1 80, H+5. 6%0~ +6.9%0, F-35]+6. 2%0;
MR 7 ME A1 850, {8 +5.3%0 ~ +5. 7% , V¥ +
5. 5%, TE 1E K Hb W& 9 R J5 ¥ A1 670, ¥ [ P +
5.25%0 ~ + 5.9%o0, ¥ $4 + 5. 57%c ( Mattey et al. ,
1994 ), HAEAT 5 BRI 7 8 1A 8 1 10 5 ML (i L
HABK WA, MR WA 1 60, (AN T
TEH 108 0 B HARXT 2 — A" Og e T3
-0.3%0,A"™ 0, ... F3#-0.7%0, B3 X 3| T IE
Wl AP0, e BT ASO,, o BF3E 53 50
0. 5%0#N 0. 1%0 ( Xu Yigang et al. , 1996; Chazot et
al., 1997), I ™4 2 1] S [A] 7 28 A i ( 1A
Ta.b)

YT IR AT A b RN 3 ol e S0 Ak TR
WM A SRR AE DL 4 S8 R o AR IR R 1
b BT S B Y e R S R R AR A
158 A S AR B P 2 e 3R (IR R b A8 S 38,
P AR P HG R A LA o o P e, L
R LA TP (ZEEE AR, 2019) , FRATT3E L B
A T Bl AR AE R e S AR S R A
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[l 8 P v M ZR 3k A R 7 WE R 5 P A it A (Rl (18] a 38 Chen Chen et al. , 20188 b #& Kamenetsky et al. , 2001;
% ¢.d #f Lian Dongyang et al. , 2016)

Fig. 8 Illustration of spinel in harzburgites from Darbute of

West Junggar (Fig. a according to Chen Chen et al. , 2018;

Fig. b according to Kamenetsky et al. , 2001; Fig. ¢, d according to Lian Dongyang et al. , 2016)
BCr 55 AlRSAEIREA (Zhou Meifu et al. , 2014) ; Kizildag J7 HERE A e ok A (Chen Chen et al. , 2018) ,ﬁﬂ’&lﬂi%fﬁfﬁfﬁ%%

A (3FI%,2016) ;Nui Nua Jr#EAEA A5k H (Neo et al. , 2016)

High Cr and high Al spinel data from (Zhou Meifu et al. , 2014) ; Kizldag harzburgites data from ( Chen Chen et al. , 2018) ; Nan Gongzhucuo
harzburgites from (Zhang Li et al. , 2016&) ; Nui Nua harzburgites from ( Ngo et al. , 2016)

= 2A
7

W, WA B SCA 2 S B FE m T ALO, I
FHi NiO TR, it e & 1 Sr. As Sb L FHfT Li Cs
R (DT S, 2013) , PR AR BOBORE A P L
0.24x10°~0.36x107° Cr & & 184x107° ~ 388 x
107° . Ti & & 10. 1x107° ~46.0x 107°( Su Benxun et
al., 2019) , A SOy WERONE A A i v O A UL 3] 4
PUARfE, A T e 2R LA™ Y b i SR R R
TEAR R b I AR R A 52

BT 80y, 0 T 1E % 3 b8 Yo HAH
Xof 48—, [l 3R A CAAT A 0 S O A A, B )
A 7 RN e v o AT D ) o 5 8 A RO R Y
>1 mm BLAR AN, (A B AR AR T A
SRAHTHBOE RE ST o PRI T A ) 4[] 37 2R 2 AR
PO A W IR 8'°0 TEIE W MU J Fl A, T A
BitT 5 FRDEE A1 60 {H 135 b T IE W HL e
L, 56 B A DA 8 0 i e A ) e e ARS8 1
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Nz 80 IE AR S ARAE R, S5 A
FHEG, SR A 850 H A AR 4k 7 BBl B K HL 5/ 19
80 M8, X 5IAUMEH B A A X R e , Ao %2
Je A/ TAARAE F 52 i (9 RRAE AR A ( 2RSS, 2012,
Tang Yanjie et al. , 2014) . Hh e T i) R RS B
TR T T —4k (Liu Chuanzhou et al. , 2014) .
P T A 2 2 0[5 A T R 3 B S/ N o4,
PR AT AT BEAE AC AR TO R A 1 A% b O B T
&/ TARRRIE B 52 00 (R AR B 45,2021 ) o BIOE A1 388
PR B AR HARE AR R 60 B 7E 2
o 80 MRS A E IS H) B = AR R SRR T
PRES R, XA T Y LY 2 1]
80 M-, W7 22 AR A 03 T Rl & 7K 5 UG A i
A A, PEMONE A RV A SR 7 28 21 R A R T
FE G RO 1 5 0 4 22 0] 80 BRI A X B 1L, 5
1000°C 5 1200°C 1Y V- i 53 18 2 AH I 25 ( Chiba et
al., 1989) (&l 7a.b) . #RMT, 75 MEROAE & rh RO A
A BRI B A7 o o T PR i LA B e e 28 ke ) e e o
TR R Z R T i, A R R B
LREE &4 (Kl 5) . X S5l hE 80 MEER
S I R R TR S A O TR NG R T § = w ey
Lb Al He 5 fil e B B R D 3 A B 9 ((Liu
Chuanzhou et al. | 2014) . A H P FP AR B 7 )&
(R ARFAE T LARIERT v R MO 7K T B AR 5 A R
P A1 ety S2E A L r P bl 2 b A
I FEVRP R R, 5 50 b 5 e 2 L YR XA ) 5
YR, S50 A G 11 38 A K ot 7K S e il 14 e A
53 v 2 A P SR FH A ) 24 U5 A A AR AIE 1Y)
FHEJEH, BT e 5 Y 80 H, 7 HEHL
o ) S MR 880 S, T AR IR b L 5
IKIE BB B 8" 0 iS5 7 g MRS A s AT A

7 KA B IO A A T T R

BT G AP Ti™ 7R AR i A v i 7 HiE R AR
T4 /0 32 Je JHVA 0 0 IV 181 25 B A T e, o &2
(LR B B0 i B B R R AR BRI I R R IR T
REATE B A IREE (Arai et al. , 1998 ; #X 2555,
2019) ., KA Cr' (HA LA ALRE R A A/ i
AlFR BE 36 ] LA WA A B LR 4R (Dick et al.
1984b) , = Cr RfbA 58 ALRGABEF DL G =
0.6 AF MK PA T RMA CMEEFRA, & Cr
A fhAT Crf B 0. 70 ~0. 81; 55 Al 4247 Cr* YU
39~50( Zhou Meifu et al. , 2014) . & Cr RmAH
S ORIREE T L B R HAG SR, T AL AR fb A

R AL MORB AU {4 19 5 i ( Kamenetsky
et al. , 2001; Zhou Meifu et al. , 2014) ., A CHF 7
WM A I35 AT Cr* (EAE 0. 47 ~0. 51 & TR BRAE
P RS 75 Cr* 0. 18% ~ 0. 24% , {X T Nui
Nua JHT A7 RO 72 Co*(H 0. 70% ~ 0. 74% , v T 1=
Cr5@ Al R AZE (K 8a), 5 Kizildag I R
oA hae i Cr* i 0.45~0. 51 MM, J5 HBA N
TE LTI A B B ( Chen Chen et al. |, 2018), fE
TiO, — AL 0, EIffh 7 M 5 22 A 1 ALO, &%
it 26. 62% ~29. 99% 3 TV H A e Mo 2 5 0 ol
R A 2 2 18], 5 AR b RT 46 B B Kazildag
T WERNE 5 AHBL (BT 8b) o 7E Cr,0,— AL O, ¥l fi#
RO 2 U T IR AR S 5 I MRS
(A A IX 3, S I b e RS 5 Vi L (1] 8¢e) o %2
A1 1 JB U IX 52 i) 1) b S O A R T Fe, 0,4, CO,
H,0 S & AR A K& Fe™ fr 5%
JE RS R Fe A Je ik AR T (5% Ay
HuME MY A Fe™ B 2 /b SR FE T % ( Canil et
al., 1994) . Rfbf Fe® | CrHRELHTE LA K
A4 &% 75 5= ( Lian Dongyang et al., 2016), 7E
Fe™'— Cr' B T MERINE A 23 T A 1) Fe™ 421K,
KL TR Mg MRS A 5 T S s A E A X
(K 8d) .

TEMIRE AT Fo —2R Fh A Cof i v 3 s AR A
Fo 5Rd0A Cr" H5N I MERUNE 25 10 T8 )T 55, A SC
T RIS A FE AR A A O R T 1 A BR A TR 1 3t
WM, 55 Kuzildag Hb i NS 25 AR UER 7% T 9T
S ST AL (] 6.8a) o 24k TiO,
1) 75 it e S AR AR —5 A1/ I 52 i) ( Xiong Qing et
al., 2017) , Hub@HIHEA S5 MORE #5&m) 2 AVEH
BE 2 MR w2 B vh Tio, B B, T Crf (AR Ak
K, M5 B2 s A B AR S R S 38 Tio, 5
CrifE 42, Itk G 5 Tio, MIZH& s kT8 A A
e RS R 1 50, TER AR A Cr'— Tio, K fi
RS 2 A B O T IR T DB AR 25 9K
T HL D MRS 5 SV L (1B 6b)

TEREHE 47 Mg*— A1,0, . TiO, ., Cr,0, . CaO [&
it T AR SO WERIRS 5 v BRURERE AT (3 i A BRAE TR
MU AHE %5 5 Song Ma I T ML 08 HIHE 5 =2 18], 5
Kizildag UG I 1 B BEE 1 14 s A 2 AR L

T ERINE 5 T RO A7 5 SRR A R 5 800 Ry
fEFE /R TR s SR BRI AR AR AE T, R T ak4E
AR S B N 52 B S O s
Fr AR A R RO A1 11 03] LA R T TR s
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Fig. 9 Tlustration of clinopyroxenes in harzburgites from Darbute (figure according to Lian Dongyang et al. , 2016)
VRGN B AT BN 2 3 (Pagé et al. , 2008) 3 FEZABRESIT MG 20K [ (3RFI%F,2016) 5 Song Ma J7HEMIE % (Neo et al. ,
2016) ; Kizildag J7 MO B35 % B (Su Benxun et al. , 2020)
abyssal mantle peridotite and pre-arc mantle peridotite according to ( Pagé et al. , 2008 ) ; Nan Gongzhucuo harzburgites from ( Zhang Li et al. ,

2016&) ; Song Ma harzburgites ( Ngo et al. , 2016) ; Kizildag harzburgites data from (Su Benxun et al. , 2020)

B 22 ST M B O 2 ) (P 6. 8 K1 9) ., fol MORB B3¢ . B B b B L, AR IBE A K
SR M BB 2 P 7 WIS S B 1 AR TR R A 1530 0 P 0 A A1 P 3 2
WM 2 T M RO 2 B 38 SORPIE MBI b WA 7 O AL ( Arculus et al.
FHECF T MORB LSS AE AT L) BRSO 2015;Stern and Gerya,2018) , (Rt He i A2 %
URPEFOSE IR, MBS o h VRIS RTRE MBI 2 22 7 O 5 R A4 T, O SO
AL AL TT L RS o) B B A T S AR AT S R AT RS 60 AR T I HE LI 1591
(Marchesi et al. , 2016; 4 ,2020) , T S B A WA 4

b Ay SR DS S Wy M BR A 2 B H R
R, %A A e 2 T R T 9K AG
PIRAFORERE . 6 AR SR B B B B P T A SEH LA R B R R B R S 35
B ESI R S S RO RO RO A TR, LT

8 4Eit
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(1) IEPLATFRE T MERIONE 5 rh S A7 Niv/Co (R
21~22,Ni/Mn {64 3.0~7. 8 BA B KE Al &A1
FHIE, LM O A TP FR S 0 2R T 1E 5 b AR
Mifr 54, W5 a2 R A b R A 4 4
ITHERIAE 7 4 A7 e Sy 47 ~ 52 TiO, & &
0.01% ~0. 04% , #{H5 41 Fo 4 90. 34% ~ 90. 98% TF
IS 43l 1 ik v o s O RE RN 25 28 17 > 20% 138 43
AR

(2) RN TP S5 B P 60 (H
HE AR R T I HE A A RN R A 1R 80 YE
Wy ) TR AL R R AT O e T3
=0.3%0 A" O, “FFI=0. 7%0 .25 X5 T 1E b
s 3 BN 4R R S 2RSSl , 45 & e 4 b LREE =
FARFAE T 5 MERIONE A PT BB 8 7 1 R e U5 4 I
WK TE LAY T 60 WA A A AE T .

() REASHENEA M EREICEAA N TIR
55 VR b 2 [) ) 2o 3 TR KRR | 5 000 ) B B B
T G b RS A ARl 45 G0 Wbk b2 S AR
[ ZRARFAIE , 28 5 A R SR 7 A R b i ARORS 25 S T
TOIRFETRI I o EREE . AR vp FBORETY 5K WL
SEVEST, LI A BBl MORB-like %514 54 wh 52 I
W JSS RlOR BLRR) s/ AR 5 b e R 5 A EAE B
TR P AR e A A

Bt AL ST R AR B AR AR B TR 2= A0k
LT FL TR S0 25 T 1 45 Bl , b R 27 B b Bk
A 2E B9 B 3R B 2 WX LA-ICP-MS SE56 25 T 1Y
15 Wl A% 0B 22 05 74 23 8 1 XA Sk AT T IA
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Mantle peridotite in West Junggar Darbute——Pre-arc genetic evidences
from mineral geochemisty and oxygen isotopic geology
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1) College of Resources and Environmental Engineering, Key Laboratory of Karst Georesources and Environment
Ministry of Education, Guizhou University, Guiyang, 550025;
2) Key Laboratory of Uranium Resources Exploration and Evaluation Technology, Beijing Research Institute of
Uranium Geology, Beijing, 100029 ;
3) School of Earth Sciences and Engineering, Nanjing University, Nanjing, 210023;
4) Center for Advanced Research on Mantle ( CARMA) , Key Laboratory of Deep-Earth Dynamics of Ministry of Natural Resources ,
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Objectives: The Darbute ophiolites in the southwestern CAOB( Central Asia Orogenic Belt) are the products of
the expansion, subduction, and closure of the ancient Asian ocean basin in the CAOB and record the historical
formation and the tectonic evolution of the ocean basin. Scholars are yet to reach a consensus on the understanding
of the tectonic background resulting in the formation of the Darbute ophiolites. To explore the tectonic evolution
process represented by the ophiolite, this paper presents a new constraint on the genesis and tectonic setting of the
Darbute mantle peridotite through comprehensive mineral geochemistry and the study of its oxygen isotope using the
mantle peridotite in the Darbute ophiolite as the object of study.

Methods: The author conducted a comprehensive mineral geochemical and oxygen isotopic study of mantle
peridotite in the Darbute ophiolite.

Results: The olivine Ni/Co values in the Darbute mantle peridotite are 21 ~22, with the Ni/Mn ratios being
3.0~7.8, which represent the residual components of partial melting. Furthermore, the incompatible elements in
the peridotite are deficient relative to the normal mantle peridotite, which is an indication that the harzburgite is the

residual components after partial melting. The spinel Cr" of 47~52, TiO, content of 0. 01% ~0. 04% , and olivine
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Fo of 90. 34% ~ 90. 98% suggest that the harzburgite experienced >20% partial melting. The olivine values of
3"0
and are generally higher than the 8'°O values of the olivine and the clinopyroxene in the normal mantle. The oxygen
average —0. 3%o and AISOOPK

differ significantly from the oxygen isotope fractionation coefficients in the normal mantle equilibrium and have

+5. 1%o0~ +6. 2%o and clinopyroxene SISOCPX+5. 6%0~ +6.9%o in the harzburgite, which vary extensively

olivine

isotope fractionation coefficients between minerals A0 average —0. 7%o,

Opx—olivine —cpx

obvious metasomatism characteristics. When combined with the characteristics of trace elements depleted in
peridotite olivine, there is evidence to infer that peridotite may be affected by fluid metasomatism. Comparing the
compositions of the spinel and the clinopyroxene in the mantle peridotite produced in different tectonic
environments, the major elements in this paper which are the spinel and clinopyroxene have transitional
characteristics between the fore-arc and abyssal mantle peridotite, similar to the mantle peridotite formed at the
initial subduction stage.

Conclusions: Combining the mineral geochemistry and the oxygen isotope characteristics gives evidence to
suggest that the Darbute mantle peridotite was formed in the initial subduction environment in the fore-arc region.
The initial subduction of the plate leads to the dissemination of the fore-arc region to form a new oceanic crust, and
the upwelling of asthenosphere material due to decompression melting to form MORB-like melts. With the
subduction of the plate, the melting of the crustal source material results in the intrusion of the melied fluid into the
mantle wedge, which enhances the partial melting of the depleted mantle significantly and leads to the formation of
the refractory harzburgite. Furthermore, high 8'°0 fluids formed by the dehydration of the crustal sourced material
during the subduction interacted with the mantle peridotites resulting in an unbalanced oxygen isotopic signature
between the minerals. The Darbute peridotites were formed through the interaction between the peridotites and the
MORB-like melting of the upwelling asthenosphere, the melt/fluid from subducted crustal material.

Keywords: peridotite ; mineral geochemistry; oxygen isotope; subduction zone; west Junggar
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