P 000 http://www.cqvip.com]

1000-0569/2007,/023(07) -1591-02 Acta Petrologica Sinica 2% 5

MERAERREAEERFSMIKLE:
FER =Y

ANFE HFar'™ gEAY HESL FE
LIU XiJun'-?, XU JiFeng' ™ , HOU QingYe®, BAI ZhengHua' and LEI Min’

1. PEBERT MR EH R TR R EARE MBI FESLRE, T7H 510640

2. PEBHEBRHIFRAER, L0 100039

3. PR HERELE SRR, JLET 100083

1. Key Laboratory of Isotope Geochronology and Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China
2. Graduate School of Chinese Academy of Sciences, Betjing 10039, China

3. School of the Earth Sciences and Resources, China University of Geosciences, Beijing 100083 ,China

2007-02-26 J £5,2007-04-24 # 8.

Liu XJ, Xu JF, Hou QY, Bai ZH and Lei M. 2007. Geochemical characteristics of Karamaili ophiolite in east Junggar,
Xingjiang: products of ridge subduction. Acta Petrologica Sinica, 23(7) :1591 - 1602

Abstract The mafic rocks of Karamaili ophiolite in East Junggar of Xinjiang province show both compositional characteristics of a
mid-ocean ridge basalt( MORB) and an island-arc basalt (IAB). They display flat to light rare earth element ( REE)-depleted and
slight enriched patterns. The spider diagrams for trace elements indicate that they are variable depleted in high filed-strength elements
(HFSE) , but enriched in large ion lithophile elements( LILE). The composition characters of these mafic rocks are much similar to
those of the Chile Ridge and Cocos Ridge basalts, which are typically affected by ridge subduction. Discrimination diagrams
demonstrate that mafic rocks of the Karamaili ophiolite plot within the arc and MORB filed, and show a transitional composition from
IAB to MORB, therefore the ophiolite was possibly formed in a subducted ridge-affected island arc or forearc setting. Relatively high
exa(t) values (7.2 ~9.8) and low Nb/Zr . Ta/Yb ratios suggest that at least three components were involved in their source: sub-arc
depleted mantle; fluids dehydrated from the subducted slab and marine sediment and MORB mantle.
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Fig. 1 Geological sketch of Kalamaili ophiolite belt of east Junggar,

Xinjiang, and sample location
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TR LA R E, BRSNS A BRAELED,
BARRZH AR, YUB/DRAER™ . B, 5%
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FWF 5 FT, 7€ MicroMass ISOPROBE I & 457 88 iy IR 4 %
B FABHL(MC-ICPMS) F3#1TH . Sr RO % IR FRbR
NBS987 FIsk 3 AR #E Sr-GIG #1755, ¥ Sr/® Sr {8 Fi* St/
®Sr=0.1194 4R, Nd [ %K U EPRIRAE Indi-1 ALK
EiRUE Nd-GIG 347 W 4%, " Nd/"™ Nd {8 F§'* Nd/'“ Nd =
0. 7219 $r¥Efk, TEAHM 4T HRR WL R % (2002 ) FIR 40
FE(2002) . [ bR AR #EBE 5 NBS98T f™ Sr/* Sr b F1
JNdi-1 ' Nd/" Nd {843 2% 0.710288 + 28 (20,) I
0.512109 = 12 (2¢,) , A W2 ' Nd/'“ Nd F1¥ S/ Sr 1,
4 BRI Nd/"™ Nd = 0. 7219 #I*Se/®Sr = 0.1194 & IE,
Nd-Sr R0 R AR BT T 0. 002% , AR R % 1,

3.2 ERRE

FEHL B A A TR AL B S S, 38 th B s A
WEREPMEKBESA: BREXRE TR UFEEENE
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MgO(4.37% ~9.58% ) AL, 0, (¥4 15.9% ) .Ti0,(0. 5%
~1.32%), 58 WA B X R A (1AT) HAEL(TO, =0.8%)
(Pearce and Cann,1973) ,Mg"{fi [ Mg" =100Mg/ (Mg + Fe** ) ]
K943 ~ 71, H AP TAKER H BE S Mg (51 ~52) 4 /]y, CaO,
TiO, MG R LML R AEM Y, HIMEM KL-14 5ZTRE
M, BB K H S0, =38.4%; & AL O, (14.7%) . Ca0
(15.7% ) 4 Ti0, (0. 57% ) %5, AT RERHE LAY o JE4E
BAEKRE FERTERGATPHEIM USSR, 5
A AEIRAER, X KLE MR ILERE, H SO0,
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Fig.2 TAS (a) (original diagram after Le Bas et al. 1986)and Z1/TiO, vs. Nb/Y (b) (original diagram after Winchester and
Floyd,1977) diagrams for Kalamaili ophiolite of east Junggar in Xinjiang
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Table 1 The major and trace elements and Sr-Nd isotopic compesitions of ulframafic and mafic rocks from Kalamaili ophiolite
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HLe KL-01 KL-12 KL-14 KL-16 KL-21 KL-24 KL-27
Eoned XRE A M EaE BRE BRKE ZRE XRE
FERITR(W%)
Si0, 49.96 47.14 38.47 46.55 50. 66 45.50 50.00
TiO, 1.32 0.50 0.57 0.68 0.76 0.91 0.73
AL O, 15.58 17.66 14.73 20.25 15.25 14.85 13.50
Fe,0, * 13.68 11.38 11.02 12.67 11.48 9.03 10.74
MnO 0.21 0.22 0.17 0.11 0.17 0.14 0.16
MgO 4.37 9.58 5.48 5.64 5.25 9.35 8.52
Ca0 8.36 4.58 15.76 4.57 9.81 14. 81 11.07
Na, 0 4.75 3.20 2.42 3.73 3.44 1.70 3.05
K,0 0.26 0.01 0.59 2.08 1.01 0.02 0.20
P, 0 0.07 0.02 0.13 0.03 0.05 0.06 0.04
LOI 1.77 5.97 10. 99 3.68 1.88 3.46 1.90
total 100.32 100.27 100.33 99.99 99.74 99.85 99.92
Mg* 43 66 54 51 52 71 65
WETE( x10°%)
Sc 26.7 47.8 35.2 37.1 32.5 36.0 46.4
v 352.5 313.4 301.0 314.0 328.1 260. 1 297.1
Cr 9.2 66.9 43.9 17.9 30.9 110.9 283.7
Co 35.3 36.4 36.1 34.7 33.8 35.3 38.7
Ni 12.8 37.1 29.1 16.0 38.8 54.3 90.5
Cu 52.7 76.0 40.7 65.8 97.6 75.0 100.7
Zn 101.0 75.1 85.6 87.5 90.5 75.1 73.5
Rb 3.0 0.1 10.9 43.8 10.9 0.3 3.3
Sr 615.2 224.8 291.9 167.1 912.8 67.4 131.2
Y 30.06 11.66 14.37 11.70 16.52 19.79 15.51
Zr 82.0 12.1 23.4 31.3 48.1 59.6 35.7
Nb 1.41 0.13 0.40 0.73 0.87 0.89 1.64
Cs 0.14 0.01 0.31 1.09 0.24 0.36 0.17
Ba 159.0 48.6 71.1 218.4 337.2 9.0 68.3
La 4.57 0.78 3.46 3.53 4.45 2.45 1.94
Ce 12.18 2.25 8.88 9.21 10.41 6.89 5.04
Pr 2.08 0.45 1.50 1.31 1.66 1.26 0.86
Nd 10.46 2.53 6.62 5.96 7.76 6.27 4.39
Sm 3.36 0.99 1.73 1.80 2.13 2.18 1.50
Eu 1.32 0.43 0.66 0.65 0.79 0.81 0.65
Gd 4.36 1.60 2.12 2.01 2.54 2.96 2.19
Tb 0.83 0.30 0.38 0.42 0.47 0.58 0.46
Dy 5.26 2.02 2.34 2.61 3.06 3.77 2.91
Ho 1.19 0.47 0.52 0.56 0.64 0.84 0.67
Er 3.25 1.38 1.41 1.58 1.81 2.36 1.89
Tm 0.47 0.20 0.21 0.24 0.28 0.34 0.28
Yb 3.19 1.37 1.35 1.54 1.85 2.27 1.84
Lu 0.49 0.22 0.21 0.24 0.29 0.36 0.28
Hf 2.32 0.44 0.69 1.07 1.42 1.73 1.06
Ta 0.11 0.01 0.03 0.05 0.06 0.07 0.13
Th 0.35 0.06 0.59 0.65 0.49 0.17 0.16
U 0.18 0.18 0.93 0.69 0.24 0.07 0.06
(La/Yb) y 1.03 0.41 1.83 1.64 1.73 0.78 0.76
3Eu 1.06 1.04 1.06 1.05 1.03 0.97 1.09
Sr-Nd [ {1 % (¢t =373Ma)
Rb( x10°%) 3.03 0.076 10.92 10. 89 0.254 3.318
Sr( x107%) 615.2 224.8 291.9 912.8 67.39 131.2
8Sr/%8r 0.703917 0. 705000 0.705417 0.704265 0. 704356 0.705443
20 0.000011 0. 000017 0.000013 0.000018 0. 000015 0. 000014
¥ Rb/®Sr 0.014240 0. 000977 0.108158 0. 034492 0.010897 0.073116
(¥ Sr/%8r), 0.703841 0. 704995 0. 704842 0. 704082 0.704298 0.705055
Nd( x107%) 10.46 2.53 6.62 7.76 6.27 4.38
Sm( x10°%) 3.36 0.99 1.73 2.13 2.18 1.50
43 Nd/ " Nd 0.513132 0.513212 0.512922 0.513023 0.513149 0.513029
20 0. 000007 0. 000006 0. 000006 0. 000006 0. 000008 0. 000008
Sm/ 14 Nd 0.193578 0.235054 0.157111 0.165011 0. 209627 0. 205942
("NI/"™Nd), 0.512659 0.512638 0.512538 0.512620 0.512637 0.512526
eng () 9.8 9.4 7.4 9.0 9.4 7.2

Fe, 0, * J XRF ®E 2 8(H,Sr-Nd RO R BRI HHTMMER R ¢ = 373Ma (FELLES, 2007), A5, =1.39x107", Ayy =6.54 x

10-1
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F2 FHNEESRMNLEAETRARESE (W)

Table 2 The major elements compositions (wt% ) of island arc volcanics from Kalamaili
BRE fa Sio, TiO, Al,O; Fe,0;°  MnO MgO Ca0 Na, O K,0 P05  BEki J8-y
KL-05 TIE 59.47 0.80 17.12 6.55 0.13 2.36 4.83 3.41 2.53 0.16 2.55 99.91
KL-08 ZIE 60.90 0.78 15.55 7.49 0.15 3.05 4.13 4.63 0.75 0.15 1.86 99.44
KL-19 Tl 60. 37 0.82 16.38 6.43 0.10 2.93 4.56 4.28 1.31 0.13 2.14 99.45
KL-20 ZIliE 61.79 0.80 16.14 6.41 0.10 2.70 4.12 4.30 1.39 0.11 2.07 99.92
KL-23 FiiE  57.34 0.59 14,15 5.38 0.08 9.82 5.06 3.53 0.83 0.05 2.63 99.46
KL-28 ZIlE  61.72 0.72 15.10 6.58 0.10 3.34 4.25 3.73 2.06 0.08 1.69 99.38
KL-29 REE 62.99 0.56 16.06 5.64 0.09 3.16 4.82 4.32 0.66 0.07 1.70 100.06

Fe,0; * Jy XRF B2 M2 BM

A (E2a) SR A B EFEATZREX, HIWAILAE N
EAZNEX, FI A TE B Nb/Y-Z/Tio, (A 2b)
Mg E R R ERE, AT EHE X REMZILTRSE
X, 5af ARE AEEEEH Y, bR E B SRmE S
FIZ 54 v ) 19 Chile Ridge( Klein et al. 1995) i Cocos
Ridge( Abratis, 1998 ; Abratis and Womer, 2001 ) :k 11} & &, 43 48
f8lo 7 AFM Brp (F0g) , BEE FBRRAFIZARE. &
Z RNEBRRGETEERREAUNRRIIAE, RAT
Mg0.AL, 0, \TiO, .{ Si0, 4,

3.3 Rk

RRE B E T IRERR AN TS IK I REE 15
x 107 ~38.13 x 10 ~* , #)/nF MORB(39. 11 x10°%) , 1A —
A#E 5 T REE = 55.03 x 107° X F MORB; RERH -
(LREE) W B BB E T4 A M :

THUR BRI Z R EERE AR, (La/Yb),
=0.41 ~ 1. 03, REE BB B A b5 AL 247 B |- (B 3a) ,LREE
SHEE ¥ ,5Eu =0.97 ~1.09, T & Eu %, FIEH B X
KA (MORB) G &M X R AEMML, RPN EX A —
A B8 4 43 1K 8 A (58K 18,2001a; Xu et al. ,2003),
AHBETEFEGHE R E E (B 3b) , TR T EAM
X3 K (4 RbNb.Ta.Th) . HARFRENERERE TR
£ 5.E LILE(U ,Ba) , 5 # Nb.Ta, /> 54 5 ( KL-01 ,KL-12)
BEETIHNHAFE, XEFMELUTHIMZTRE (1AB),
KL24 RS AR, HERARBEA S MIERTE. B
KL-12 & B 5# Rb.Nb.Ta.Th,# 1 (REE) & £ b MORB
S EA - HE G RE, EOEEE THRERINSINS
P8, KL-27 T Nb.Ta iR %, H i KL-24 BT A
5 MORB #Hifil, HAEENREXAHMERAL —TEE
#7Aek . R ICE (HFSE) 40 (Ta Nb Hf.Zr,Ti) 5 (La/
Yb) RIEAX(E 4a,b) il RN ERE R FEREERT
# LREE, B{TA#o8 52 1 tH 85 %5 # HFSE, iX IR E ek
B ipaga b BB Rk Blia B A MORB 70 55 30 B b 8L 435
fiE.o

A ISR AN E, (La/Yb)y = 1.64 ~ 1. 83,
REE BRo7 Bt A1 AR HEAL B 1 (B 3¢) ,LREE &4 ,8Eu = 1.03 ~
.06, LEu ¥, AMATRE R EIRMELE (A
3d) , B ITR LI/, F1 MORB A H, & £ LILE(Z0 Rb,
Ba.Th U.Sr); S#] HFSE(Ta ,Nb . Hf Zr), 5 IAB f$F1L4H
i, #0 1 HAEK, X#H 54 HFSE(Ta Nb Hf Zr . Ti) B 5 3R
5(La/Yb) BRI FHA X (B 4a,b) , i HIBEH LREE &
SEREHACHFSE N, EERE MR A KR
PSR b B 0 B N8 R A A R B IUE SR
BT Nb.Ta.Ti % HFSE 5 H &0 (LILE.LREE. Th) fH it
FEFA D R AR, S LT e BT, & A TI%E
BN, HERASEIN T H Nb. Ta, HMER T KA
3% 5 i HFSE 1 & # LREE ( Ionov and Hofmann, 1995;
Kelemen et al. ,2003)

BZN T HD T 45, S EaARBFREE(HE Sa,
b) ,LREE g 5 # ®| & %, Nb, Ta % HFSE 5 i E ¥ X,
STFHEHL AL MORB [a] 2L IAB 234k, 55 TAB (AR Z AL BT
Eu % . ¥ sehig Bigss RAT AR A A58 S Chile
Ridge X %5 Fil Cocos Ridge Zi A XT th, REE BB B A 4w
B —B(E 5a) ,#5 MORB U1 KR, AFRIK 2
b P e E REE 4347 Y5 Bl L Chile Ridge X R &
Cocos Ridge XA H R, BHAHBEX HIMEH; AHAETE
N-MORB Hr¥EAL 57 FHAE (B S5b) i B A R B A U, 8
EANTE AR R tiE o] REAAZE B AR, IR B
T R R

3.4 FEE

RhEZBRSRAFKES S Nd B R (R D) Z23MH
FEE ' Nd/™ Nd By {8 (0. 5126544 ~ 0. 512676 ) FI% %
7% Sr/* Sr (0. 703844 ~0.705068 ) , EATHI £y (¢) 5 7.2 ~
9.8, [ ZHKEN: &y, (1) B H N 9.4 ~9.8, 5 LREE 5 #{#1—
B, FH ey (¢) A1 MORB HBL; TAHFESR ey, (2) R T2 ~
9.0,LREE & £, 5 IAT #H f{ ( Hawkesworth et al. 1979;
Wilson, 1989),
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Fig.7 Nb/Zr vs.Ba/Th(a) and Th/Yb vs. Ta/Yb(b) (

After Pearce, 1983) and Chondrite-normalized La/Yb ratio vs.
Th/Nb(c¢) diagrams for the Kalamaili ophiolite ( Normal and
enriched MORB values are after Sun and McDonough,1989)
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model for formation of the Kalamaili ophiolite

Schematic illustration of magmatism and tectonic
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