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s 2 TR i A 1T 1] (b
Simplified geological sketch for West Junggar (a, modified after Bureau of Geology and Mineral Resources

of Xinjiang,1993;Geng et al. ,2009; Tang et al. ,2010) and distribution map of the Barleik ophiolitic mélange (b)
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1—Mesozoic-Cenozoic rocks; 2—Permian;3—Carboniferous;4—Devonian;5—Silurian; 6—Ordovician; 7—I-type granite; 8— A-type granite;

9—ophiolite; 10—dykes; 11—faults; 12—national boundary; 13— —conglomerate; 14— feldspathic sandstone; 15—muddy siltstone; 16— tuff;

17——chert; 18—basalt; 19— serpentinite; 20— faults; 21— Tielieketi Formation;22—sample number and locations
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B 13.54% ~14.31%, 1 MgO & &M X 52 .
6. 75% ~ 8.14%, Mg® (Mg” = 100 X MgO/
(MgO+FeOt)) b 43 ~46 K F i AE 5 3K (Mg™ =
68~75;Wilson,1989) , KU A& T — & FEFE
4oy s rER

0.1 E
L) I W
B LT
?\\\\\\_#/ T 2
0.01
myn
e T WL Tt
J\é ij\: X‘Ii :Ht # IITK.- Ay
0001 Zﬂk"f:.' " R A | | L i
0.1 1 10
Nb/Y

E/RETRSGEI AT ZR A TAS E (a) (#E Le Bas et al. ,1986) #l Nb/Y-Zr/TiO, & (b)

(#li Winchester et al. . 1977) . 5 /R M dE g 4 5 P ol 5 8088 VR F X & 4246 (2009)
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Barleik ophiolitic mélange in the West Junggar. Darbut basalts are from Liu et al. (2009)
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Table 1 The concentration of major (%), trace elements ( X
107¢) and their parameters for basalts of the Barleik ophiolitic

mélange in the West Junggar, Xinjiang

FE5 Blk-1 Blk-2 Blk-3 Blk-4 Blk-5
SiO; 44,71 | 43.06 | 42.15 | 42.64 | 43.49
TiO, 3.77 3.24 3.17 3.22 3.34
Al O3 13.54 | 14.17 | 14.04 14.12 | 14.31
Fe; O3 10.66 | 11.89 | 11.06 11.96 | 12.85
FeO 6.96 7.28 7 7.3 7.74
MnO 0.22 0.22 0.2 0.21 0.18
MgO 6.75 8.08 7.07 7.55 8. 14
CaO 7.34 5. 38 7.55 6. 54 5. 04
Na; O 1.73 1.83 1. 99 2.28 2.13
K;O 1.58 1.82 1.3 1 1.02
P;0s 0.48 0.58 0.56 0.56 0.56
LOI 2.31 2.41 3.45 2.14 1. 05
Total 100.05 | 99.96 | 99.54 | 99.52 | 99.85
Mg+ 43 46 44 44 45
Na; O+K,0O 3.31 3.62 3.29 3.28 3.15
Ba 464.20 | 607.70 | 657.30 | 496.40 | 424. 10
Rb 24.35 | 21.03 | 16.87 | 12.87 | 12.84
Sr 156.50 | 162.90 | 235.40 | 234.60 | 224. 10
Y 24.85 | 28.99 | 29.58 | 27.64 | 27.07
Zr 262.70 | 310.80 | 308.10 | 311.90 | 312.70
Nb 41.49 | 49.59 | 48.81 49,51 49. 41
Th 5.01 5.85 5.66 5.69 5. 69
Ga 17.77 | 20.25 | 20.59 | 21.22 | 21.38
Ni 68.94 | 69.83 | 67.36 | 69.48 | 72.20
Cr 165.10 | 145.00 | 137.30 | 145.30 | 154. 30
Hf 5.95 7.03 6.87 6.90 6.95
Sc 24.16 | 25.95 | 25.64 | 26.08 | 26.09
Ta 2. 60 3.03 2.97 3.02 3.01
Co 36.33 | 40.99 | 40.27 | 40.99 | 42.94
U 1.09 1.19 1.15 1.16 1.15
\% 167.80 | 192.80 | 190.30 | 195.70 | 200. 00
Bi 1. 66 1. 54 1.56 1.40 1. 36
Pb 7.87 8.55 24.79 7.29 7.52
Cd 12.25 | 11.73 | 11.31 11.17 | 10.76
Cs 1. 00 1. 14 0.99 0.93 0.93
La 35.01 | 41.20 | 40.77 | 40.89 | 40.29
Ce 73.13 | 86.39 | 85.39 | 85.91 | 84.29
Pr 8. 89 10.35 | 10.35 10.26 | 10.10
Nd 37.85 | 44.84 | 44.69 | 44.13 | 43.80
Sm 7.86 9.32 9.20 9.04 8.92
Eu 2.50 2.88 2.87 2.77 2.79
Gd 7.42 8.78 8. 80 8.61 8.43
Tb 1. 05 1.22 1.22 1.19 1.18
Dy 5.70 6.55 6.59 6.33 6.26
Ho 1.03 1.19 1. 20 1. 14 1.13
Er 2.71 3.15 3.19 2.99 2.93
Tm 0. 36 0. 40 0. 41 0. 37 0.37
Yb 2.17 2.46 2.57 2.33 2.30
Lu 0.32 0. 34 0. 36 0.33 0.32
S e 186.00 | 219.06 | 217.60 | 216.29 | 213. 10
(La/Yb)n 11.57 12.04 | 11.37 | 12.62 | 12.58
Eu/Eu” 1.00 0.97 0.97 0.96 0.98

#: Eu/Eu” = Eun/(Smy X Gd)V2, Fhs N 278 FTEROBL A B A
b (Sun et al. ,1989),

ZRAEM TR S EE A (ZREE=186X10"°
~219. 06 X 10" %), Bl i & T H L R A (MORB,
39. 11X 10°°) . £E BRRL B A b oE 1L il £k &1 (1] 32)
b # £ 0R (REE) 4 #i 8 X b 2 + (LREE) &
LR R BB R ((La/Yb)y =11, 37
~12.62), JTH & Eu 5% (Eu/Eux =0.96~1),
TR ERWA R EHB MK A EEMERN. X
KA K REE Flor #8555 ¥ 5 X A (OIB) i REE
AR A BB 3a) T S RVER B X R A
(E-MORB.N-MORB) ) REE #& 3 1 & A [ .

TEME T E WM (8 st ZR AR E F
FA1 0% (LILE)Rb.Ba, Th M X & 4. K M X} =
i, %R JT E (HFSE) Zr  HE AT 5 #1. Sr 78 X i
HPEREBASE KA WEM Nb fl Ta % . HA
B & ) Ti/Yb F1 Zr/Yb B (435K 7395 ~
8724,120~136) , X f& ¥ i 2 3 v S AU A b 35K b &
FRAE (Weaver, 1991), X R & o Nb/Ta [{EH
15.93~16. 42, SF-# F 16. 3, B AL F OIB(17. 78,
Sun et al. , 1989), [fif 82 i F J& 4f M 8 f (17. 5 &
2.0),Zr/HI AR Ky 44. 15~44. 97, F- 1 H 44. 69,
W =5 F OIB Fl i 46 b (4353124 35. 9,36, 27) fH T
BT B (Nb/Ta=12~ 13, Zr/Hf=11),
LR X S O JT R Y AR T BE S KR X R
SRR TRRR B SRR AR o6 . R LR TR
HAFES OIB [hicdkin, 5 e EME P E X R E
(E-MORB) A W & X 51 (| 3b) . J5 & B o & &
PR .

5 g

5.1 RX4HE

U TCER LU AE AT DA R0 X 43 5 0 2 3 i b i 72
2 YA B e TR G i) AR L b 3K A A R AR A s TR
XM . 76 Ta/Yb-Nb/Yb (& 4a) fil La/Yb-Nb/
Yb B (& 4b) v, 2R 7 78 i 7 51 OB B,
FWX B IC R 22 0 SR DA 5 9 R i
A B8 5E R D) % R e 45 55 L X 5 IR Nb/La
FEAR (1. 19 ~1. 23) H1— 8k (& AR IF %, 2007) ., 7E
Ba/Nb-La/Nb & (& 5a) /. ¥ 5 ¥4 F OIB i [
S B3, 5 Ak, BE A I Zr/Nb = 6. 27 ~ 6. 33,
Th/La=0.139~0.143,Th/Nb=0.115~0. 121, 5
EMI BV 5 2 6 (OIB) HA7 HH B M Bk Ak 7 ¢ 4R
(Weaver,1991) , & B H A J U6 X 7] 58y EMI AU &
AEHh M8 L 3% 5 Ba/La-Ba/Nb % & (& 5b) 45 5 A7 W)

IS\
H o
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Fig. 3 Chondrite-normalized REE distribution patterns (a) and N-MORB normalized multi-elements
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Fig. 4 Plots of Ta/Yb-Nb/Yb (a) and La/Yb-Nb/Yb (b) for basalts (Zhu et al. , 2007)
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Shaded area indicate the range of oceanic basalts (N-MORB, E-MORB and OIB) (normalizing values after Sun et al. , 1989)

RS 5 & s B A B (Gd/Yb) . (Dy/
Yb)y.La/Yb.Sm/Yb Fu{H (43 5]k 2. 83~ 3. 06,
1.72~1.82,15.85~17.59,3. 58 ~3. 89) JZ A % #%
& 1 HREE & & (3t HREE & & K T 10 £ BRoki it
A1) 3 WL IR A I R R T P i R A
RN 5 14 J5) B 45 il (Chung , 1999) L 3X 5 7E i i 7T
% Ce/Y-Zr/Nb E (& 6a) hEE M & E I A =
MRS 5 AL MW & . 73 Hh A Ze/Y-Zr (A
6 ) #F i JLF- JC — i o1 Ml ¥ 6 RN K A X, R
N F i (Pearce et al. ,1979) , K LFRATHEM
X e 2 A R O B M G R ) RO
Rl 1) L 3 S 302 A A M ARG S e R XK L ]
BB Tl S A A P — R P g AR ELAE R .

5.2 SR

E/RE iR AP L RARAER X s
(OIB) M FRAE 5 s hr 4R OB A2 3 CR 7k g
£5,2007b) b B IR 4 2T M0 R K A (il B A
2010) Ko v [ Z- 3 A= AR K 3R 1 b 3K Ak 2 R A 26
PICE B R AR, 1990, HAE VRS W iE., HA
OIB FEAE Y 1L 25 m] BB B B RV Al N 40 B2 8 32
(Wilson, 1989) gl ¥ A Bff it 19 ¥ 1L (Zindler et al. ,
1984) , th 0] UK B F 905 4 b 14 ¥ 1Ly A58 4 H AR ifg
(Nohda,2009) ,

AP AR TR Ze Y VT HE 25 544 3 2R
BHA . AE 2 X Nb-Zr/4-Y F1 50 & (& 7a) BT A
FE S T8 AMN Z 3 K8, 78 Ti0,-10 X MnO-10 X
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Fig. 7 Tectonic setting discrimination diagram for the basalts
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Geochemistry of Basalt from the Barleik Ophiolitic Mélange in
West Junggar and its Tectonic Implications

YANG Gaoxue” , LI Yongjun"” , YANG Baokai” , WANG Haibo"” , ZHANG Hongwei” , TONG Lili"
1) Earth Science & Resources College o f Chang’an University, Key Laboratory of Western China’s Mineral Resources and
Geological Engineering s Ministry of Education, Xi’an, 710054; 2) No. 7 Geological Survey Team . Xinjiang Bureau of
Geology and Mineral Resource Exploration, Wusu, Xinjiang,833000

Abstract

Basalts from the Barleik ophiolitic mélange in West Junggar occur with serpentinite, radiolarian chert,
and muddy siltstone and tuff from the Late Devonian Tielieketi Formation. Detailed geochemical analyses
show that the basalts have typical geochemical characteristics to those of OIB, with low SiO, (42. 15% ~
44.71%), high TiO,(3.17%~3.77%), Na,O (1.73% ~2.28%), low Al,O;(13.54% ~14.31%), K,O
(1% ~1.82%) and moderate MgO (6. 75% ~8.14% , Mg® =43~46). The REE distribution patterns are
similar to those of OIB, with 2 REE=186X10 °*~219.06X10 %, LREE enrichment ((La/Yb)y=11. 37
~12.62), weak Eu negative anomaly (Eu/Eu” =0.96~1), high Ti/Yb and Zr/Yb ratios (7395~8724,
120~136, respectively). Comprehensive study also suggests that the basalts formed in an ocean island or a
seamount setting, with the magma originating from EMI — type enriched mantle, i. e. upwelling of
asthenosphere resulted in partial melting of a large amount of spinel lherzolite mantle and thus forming the
basalt. Regionally, the Devonian oceanic basin which is represented by the basalts of the Barleik ophiolitic
mélange occurs as a remnant oceanic basin formed by northward shrinking of the West Junggar Paleoceanic

Basin.

Key words: ocean island basalt (OIB); Barleik ophiolitic mélange; geochemistry; paleoceanic basin;

West Junggar



