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Abstract Elemental compositions for the basaltic rocks from Xialu ophiolite, Xigaze, central Yalung Zangpo ophiolite in southern
Tibet were studied in this paper. The rocks are low-K tholeiitic basaltic rocks, with low TiO, (0. 64% ~1.5% ), K,0 ( <0.69% ),
high Na,0 (2.5% ~6.0% ) and LOI (2.0% ~7.5% ), implying a metasomatic processes after the rocks formed in the ocean. Their
chondrite-normalized Rare Earth Elements (REEs) and primitive mantle-normalized multi-element patterns are very similar to the
normal Mid-Ocean Ridge Basalt ( N-MORB), with depletion in light REEs. But they show significant enrichment of Large Ton
Lithophile Elements (LILEs; Rb, Ba, U, K) and depletion of High Field Stretch Elements (HFSEs; Nb, Ta, P, Ti, Zr, and Hf) ,
suggesting arc-related components have been added to the source regions. The Xialu ophiolite is SSZ-type ( Supra Subduction Zone)
oceanic crust, instead of the typical N-MOR type ophiolite. It may have occurred in back-arc or fore-arc tectonic settings in an oceanic
subduction-related system. A detailed geochemical discrimination of selected elements from 246 samples from literature and this work,
allowed us to identify at least four different types of tectonic settings within the 1500km-long Yalung Zangpo ophiolite. The four-type
basalts are (1) continental arc, (2) mantle plume or hot spot, (3) MORB and oceanic arc, and (4) typical oceanic arc. The
presence of multiple tectonic settings seen from geochemical signatures of associated basalts within the Yalung Zangpo suture zone
reconstructs a long-evolutional history of the Tethyan Ocean.

Key words Basalt; Xialu ophiolite; Geochemical discrimination; Tectonic settings; Yalung Zangpo ophiolite

W E AT B GRA G 2T PHRAENHR L Gl 2 P A 2 67T L ERRALFEHR, BB AR
T ERREL, BAK TI0,(0.64% ~1.5% ) 4% K,0( <0.69% ) .& Na,0(2.5% ~6.0% ) % &%k % (2.0% ~
7.5% ) W4 AE, R A K Lk il 2R T, B 6 AH S N-MORB £M#H LA ERER—HUOMIALRIE,ERETNES
EXBTFOAEZFTROGBAL, EFTHELA TR L QFHRERENHTRALY . BENwRE AR LAY FEFH
B, A SSZ Ay e TR R T 5 F AR R A K4 SSZ ALY INJE S E IRNAT B P, 2t A 9 2k A At 1500km 64 4 & 5
TSk % 246 BN B B R W M IRFE AT I F A, LN E Y BERE BHIRA SuigA-F A& &R FPA-RFE

v AR RE S ILRIIESY K B LR35 B (2009CB421002 ,2011CB403102) | [H 5 H 4k Bl 2 3 4 101 H (40830317 ,40873023 ,40973062 |
40973026) ,Hh [ b5 R 2 SR 25 A BT 00 (1212011121260 ) GEFEHG4 R 5 5250558 % T ( Sinoprobe-04-02) (35 [# [ SR Bl 24 3L 4>
(EAR1111959) A VL2535 AT AT A & 1Rl % B (TRT1083 ) 1675 ¢ B
F—1EERN: ZEE, &, 1978 454, A4, HiEkfb2E Lk, E-mail; visaking@ 126. com

wx BIWAER BGESE, B, 1968 4R, Wit, BdR, AAFAERIL %, E-mail; zdzhao@ cugb. edu. cn



1664

EL¥F| 2012, 28(5)

Acta Petrologica Sinica

BRAE AR R F HINEFOARAE L BT THRIFEE S A BRI, AA TRE TR —AKRIE

FEHHFRMA,
KEia

FEEDES P588. 124

1 515

FHEE AT 48 G el o RO Al B 5 B AR By 43 2k,
Bl 7T BETT46 -5 10 S T I 300 A 2 S0 1) A 1o 405 o B 5
PAAN KB A, T2 A T 7R VG R A i i 1500km 1) 1k 45 e A7
5577 (Allsgre et al. , 1984 ; Molnar and Tapponnier, 1975;
Yin and Harrison, 2000; Zhu et al. , 2011a) , Fi& A 2F Filih
BRAGAE T ik S ) e g m W A i TR R, O S UL A Y
Ti A, R B SRR SR TV AR D S R A HE A R
e 5 A g 2t T 9 1 TR A R A e A Y
AN WATR R VR L R G SRR 28 A, S
TR FRVE B 9K (e IR T B (A48 7 P A R e
I i 140 2% 19 Mb 5 AE Comei LIPS) | o ifi 43 25 %5 449 35 B4
B, R aiEE, 2008; Zhu et al. , 2008 ; Hébert et al. |
2011 ) , AEAREAAIE ST U 46 7 ) B R 5 30 K Bl e I ol A
ZHT R R T A ANAE AR B E 2 A AE (178 Ma; JH i
%, 2001) , HZE A DL 9 B g U2 2t (364Ma; Dai e
al. , 2011) , 33 & B oty R0 42 0 v A e oty A A4 5 vt b 2
BTG bR K R 2 B IE AR R BT R AR TV R
Hui & mEImH , e ie&l 7KL F M, 5
S A Tl R T R BT T A B R 0T 8] Bl Bk Y RS IR RS VE
ST (AT AR T Dl A BORE A 4 0T 1 S 9 2R (Zhw ex
al. , 2011b, 2012),

Xof e AT M R 1 D) — B SR A TR R SR UE I A B v
BRI 22 [R) b dul Y R ARORITE 4K DG 3R, 77 468 31 6 T 7
Pl DX g g AR 1 AR 4R ST A 3 e 5 b 5 Y vy S W A
Ik 2 [8] /) 43 BL & ( Mahoney et al. , 1998; Xu and Castilo,
2002; Xu et al. , 2004; {77 M %E, 2006a, b; Hou et al. ,
2006¢; 4-HEEESE, 2006) , ik S5 Rt — 2P e T EIRA K
R PR a5 1 I -2 A 3 B A O B Y B EE VE R TR
SRITVE I HUME A R, R VR R AR R T AR SR L I
P BR A2 JE M L LA R R B 25 () o7 B 5 AR 4 30 ) 3 1l 1) 7
P 2 TR )3 i E) R AR AR (3 4R, 2006a, b; Hou
et al. , 2006¢)

1E RS 5T, A SCYE R B T AR A 3k 1k
FONEERIT AR &R0y, EEAF T H g g sg s o
MY i BTG i S W T 1 TR MRS BT 46 2R, T 456
HREICE , 25 6 B 3L TR 5 A e 2 1R SR, 1 — 2D iR

6 B A e AR BB R I | 2 — 45 P 36 BRI &
A eI A E AR R BT

TR B AL E AL F R R MR IR L R ke

2 HOFTHEBCRIRE iy

e AT 4 G A T B B DRt A 25 0 X i e BE LA P
ST AL 1) R 30 R 5 AU R X bR A AR Y
Hr-MRPEAR A S R H W WUURE (K, ) 9ICR % b I AR M R VT TR
(E,, ) BRAYINHT A2 5 AR S i Ay, Bk S 4 (E, ) SR A DIHT 4
HOAHEE ST X (E5-N, ) RS RH B R4 5 g ) oy g
A MEERIRA R SO A R ()5 -K, ) T AR B Rk iU B etk
JE A T AL AR 3 AT (R RESE RN T 42, 2004) . H 8 U i
Bt BRI AR S R AR R e 2 i b B, AR 32
120 ~ 130Ma ( Gopel et al. , 1984 ; Malpas et al. , 2003 ; Wang
et al. , 20065 FH4E, 2006) , M T 74 B H7 By R Ak (147
~152Maj; Miller et al. , 2003 ; Z=gI&%5, 2008 ) Fl4< Bty %
V5 K B Y AR 0% (163 ~ 191Ma; Ji 45, 20015 4
SRR, 20065 5KJTFAE, 2011) o AR SCRAE SR AL T H
W U ZR R 5 1] 29 20km (B E-RITH . SRAEEGAL T LR 2 E
G55 (1) o FIH RS O s K aUs ) #80 i 58
U AR FEERAE T KRG @ K S LLARIPUR Bk <
FURB R R R A M AR R o 9% 12 DR R
BT T OUR MR 0T . A T XL, A SRR T 234 &

FE TR IR I S A R Ak 2= 0 AT T L ER AL
2T RGNS H R YE FREE A .

3 MEADi ik

FH TR A E TR () H T R S T R
[E| ¢ H 2 5L 06 2 2K F Leeman Labs. Inc 23 ] 1) Prodigy 41
B HHEIEAX (ICP-AES) Wl 5E , M & A5 BEAL T 5% o T
BIOCR LT EHERE (DO RS T - iR E R E
RSB 2 FHT ICP-MS (Agilent 7700) I 5 , MR BE A T 5%
~10% o M 2 H SR FH Y bR RS A 55 428 T 1 B 4 7Y
Jr [ 25 PR (Blank ) \USGS [H BRRifER) BT AGV-2 |
BHVO-2 .BCR-2 1 GSR-1 DL J 5280 & N AR In, £5FF A9 HLAK
TR ARSI B B AER B2 L Gao er al. (2002) . ‘&1
F ST RN RS TR 1,

4 g

4.1 F8RTE
H & Si0, Fig EHN 46.3% ~54.5% , BAKET



RS WIS R A G B T R M1 BRI 0 MR AL 5 A 1665

®1 BBENESRFEFEMEEANERBTR (%) EEBTLE( x10°) AR

Table I Major (wt% ) and trace ( x 10 ™°) element compositions of the basic rocks from Xialu ophiolite, Xigaze

a5 RKI1001  RK1002  RK1004 RK1005 RK1010 RK1012 RK1013 RK1014 RK1015 RK1018 RK1019  RK1020

Si0, 50. 34 50.71 50.7 51.12 50. 24 53.42 50. 44 46. 28 54.53 51.87 52.25 50.8

TiO, 0.94 0. 64 0. 86 1.12 1.19 1.01 0.91 0.93 0.94 0.93 1.5 1.12
Al, 04 15. 16 14. 63 15.98 15 15. 69 13.59 13.98 13.29 15.52 14.78 14. 85 15.55
Fe,0;" 9.58 7.79 8.67 10. 04 9.31 9.63 8.54 8.3 7.93 12.16 10. 62 12. 16
MnO 0.16 0.15 0.15 0.2 0.15 0.12 0.12 0.19 0.14 0.17 0.16 0.16
MgO 6.51 8.67 8.46 7.84 5.94 5.51 4.03 4.62 3.98 4.52 6. 03 6. 63
Ca0 8.06 10. 36 7.21 8.88 10. 13 8.41 16. 46 14. 65 8.34 7.24 7.56 5.36
Na, O 5.3 2.87 4.01 3.16 2.51 4.56 0.73 4.1 5.98 5.68 4.46 4.83
K,0 0.03 0.67 0.69 0.58 0.31 0.2 - 0.02 0.02 0.2 0.32 0.16
P, 04 <0.04 <0.04 0. 04 0. 05 0. 04 0. 08 0.09 0. 06 0.13 0. 04 0.09 <0.04
LOI 3.42 2.83 3.41 1.94 4.55 3.2 4.32 7.48 1.99 2.72 2.44 2.96
TOL 99.5 99.32 100. 17 99.93 100. 06 99.74 99. 63 99.93 99. 51 100. 33 100. 29 99.73
Li 1.2 2.3 5.7 2.2 36.6 17.9 19.6 10. 5 6.9 8.7 2.5 2.3
Be 0.2 0.3 0.2 0.4 0.6 0.3 0.3 0.3 0.4 0.3 0.5 0.4
Se 37.3 38.3 35.8 37.2 38.5 29.8 27.1 28.7 29.2 30.0 33.8 32.9
v 260 182 237 243 244 211 214 198 194 194 295 259
Cr 55 388 164 105 306 241 245 236 224 207 27 31
Co 37 34 35 35 32 27 27 30 31 32 35 35
Ni 38 78 67 43 93 91 90 91 81 81 19 24
Cu 43 16 61 5 83 32 26 31 23 17 12 41
Zn 38 34 58 53 63 61 54 56 40 50 32 93
Ga 12. 8 12.4 16.7 15.0 18. 4 12. 1 23.2 14.1 14.2 11.1 15.1 13.9
Rb 0.6 3.6 3.3 2.8 4.8 2.5 0.2 0.3 0.4 2.6 1.5 1.0
Sr 201 120 144 162 82 113 16 54 72 107 104 113
Zr 55 33 52 71 92 75 67 69 73 68 94 66
Nb 0.7 0.5 0.5 0.7 0.9 0.7 0.6 0.7 0.7 0.6 1.2 0.6
Cs 0.08 0.12 0.16 0. 09 0. 05 0.04 0.01 0.03 0. 04 0.04 0. 02 0.02
Ba 3.0 4.6 7.0 4.8 14.7 17.5 4.8 11.8 13.8 19. 4 4.0 3.3
Hf 1.5 0.95 1.58 1.95 2.63 2.02 1.88 1.91 1.97 1.81 2.49 1.74
Ta 0. 06 0. 05 0. 05 0. 06 0. 08 0.06 0. 06 0. 06 0. 06 0.05 0.11 0. 05
Pb 0.35 0.57 0.33 0.15 0.72 0. 88 0. 46 0.76 0.95 1.25 0.2 0.28
Th 0.09 0.11 0. 06 0.07 0.1 0.11 0.09 0.1 0.08 0. 06 0.1 0. 06
U 0.19 0.15 0.03 0.03 0.32 0.39 0.13 0.33 0. 68 1.21 0. 05 0.04
La 1.67 1.61 1. 68 1.86 3.81 2.24 2.06 2.16 2.28 2.1 3.07 1.99
Ce 5.6 5.3 5.6 6.7 12. 4 7.5 7.1 7.1 7.2 7.2 10. 3 6.8
Pr 1.01 0.92 1.01 1.19 1.99 1.35 1.28 1.27 1.31 1.26 1.83 1.22
Nd 5.59 5.06 5.53 6.72 10. 86 7.19 7.13 7.12 7.42 6.85 10. 08 6. 88
Sm 2.03 1.75 2.10 2.55 3.24 2.42 2.49 2.39 2.40 2.31 3.43 2.40
Eu 0.70 0.69 0.83 0. 84 1.25 0.79 0.74 0.75 0.78 0.78 1.17 0. 85
Gd 2.58 2.39 3.05 3.28 4.05 3.06 3.00 3.01 3.05 2.97 4.10 3.12
Th 0.52 0.43 0. 54 0.59 0.73 0. 60 0.58 0.59 0. 60 0.56 0. 82 0.58
Dy 3.55 2.80 3.78 4.02 4.72 3.96 3.72 3.94 3.94 3.72 5.50 4.13
Ho 0.78 0.58 0.76 0.83 0.98 0. 84 0.82 0.81 0. 85 0.81 1.18 0. 86
Er 2.28 1.70 2.23 2.41 2.75 2.54 2.42 2.52 2.53 2.28 3.48 2.49
Tm 0.34 0.24 0.36 0.36 0.41 0.37 0.35 0.39 0.37 0.37 0.53 0.38
Yb 2.20 1.58 2.28 2.41 2.52 2.12 2.19 2.29 2.30 2.10 3.07 2.29
Lu 0.32 0.24 0.34 0.36 0.38 0.34 0.34 0.36 0.36 0.32 0.51 0.36
Y 22.5 16.3 21.9 22.7 26.2 24.5 23.8 24.2 24.9 23.4 33.2 24.4

LA AL AE 2 44350 53.52% M1 53.42% , % H( < 0.69% ) Al & 4 (2.5% ~6.0% , % 1 NEEM R
WA, BTN 51.1%  SENE AR X ity 0.73%) ISRHE. TiO, & it 5 ENEEVETEA B Bt 2 A P 1
(941 50. 9% A1 . £ 45 HLATIEEL (0.64% ~1.5% ) Ak TH 1. 19% 122 AR R 7 B BE 6 9 45 B0 B0 X
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Fig.4 Trace element composition Th/Yb-Nb/Yb for the tectonic setting discrimination for the basic rocks of the Xialu ophiolite,
Xigaze (after Pearce, 2008)
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