1000-0569,/2010/026(10) -3047-56 Acta Petrologica Sinica &% F Ik

BRI AR RN SR MK FHFE SR
U-Pb ¢ R HEMREX

&7 wE™T hma' sk REF RER FRIC OPER
MENG Lei'-* | SHEN Ping' ** | SHEN YuanChao' , LIU TieBing' , SONG GuoXue' , DAI HuaWu' , LI ChengKai* and LANG ZeSong”

Lo v ERR e BE 5 S R BT ST, b R B s 7 B IR A T SR %, Jb st 100029

2. O HERHA .G, LR 100012

1. Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China
2. China Non-Ferrous Metal Resource Geological Survey, Beijing 100012, China

2010-05-06 #% 4%, 2010-06-10 # = .

Meng L, Shen P, Shen YC, Liu TB, Song GX, Dai HW, Li CK and Lang ZS. 2010. Igneous rocks geochemistry, zircon U-
Pb age and its geological significance in the central section of Xiemisitai area, Xinjiang. Acta Petrologica Sinica, 26 (10) :3047
-3056

Abstract The igneous rocks, occurred in the central section of the Xiemisitai area in Xinjiang, are made of the andesite, dacite
and rhyolite. Geochemical data indicate that the igneous rocks have a high-K calc-alkaline composition (K,0 =3.42% ~9.85% ;
Na,0=0.48% ~5.30% ), and are enriched in large ion lithophile elements ( LILE) and depleted in high field strength elements
(HFSE) with a clear negative Nb, P and Ti anomaly. REE patterns show distinct enrichments in LREE relative to HREE. Lead
isotope composition of the rocks span a narrow range (*°Pb/**Pb =18. 435 ~19. 409, *"Pb/*Pb =15. 535 ~ 15. 602, **Pb/**Ph =
38.361 ~39.213). The rocks also exhibit high initial £y, (#) ( +4.43 ~ +6.65) ratios and low initial " Sr/%Sr values (0. 700953 ~
0.704435). Volcanic activity occurred at 422.5 + 1. 9Ma based on U-Pb (SIMS) analyses of zircons from the rhyolite. These data are
consistent with a mature arc and suggest that the volcanic rocks were derived from the partial melting of multiple sources including
oceanic crust and enriched mantle, with melts undergoing significant crystal fractionation and minor crustal assimilation during
convergence between the paleo-Junggar ocean and the Xiemisitai mature arc in Late Silurian.
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Fig. 1

Simplifid geological-tectonic map for the Balkashi-western Junggar and its adjacent region (a, modified after He et al. ,2005;

Zhu and Xu, 2006) and geological map of the central section of the Xiemisitai( b, modified after Meng et al. ,2010)
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Table 1 Major element (wt% ), REE and trace element ( x 10 ~%) analyzed data of rocks in the central of the Xiemisitai
JTie=2 XA-1 XA-5 XA-2 XA-3 XA-6 XA-8 S24-1
otk YL Y MEChE TEUNHES Y FRAE R 4T AL R A MECE
H IR Aoy (2010)
Sio, 64.25 65.17 74. 56 74. 86 71.20 69. 13 72.99
TiO, 0.47 0.53 0.26 0.19 0. 40 0.51 0.25
Al, O, 14.97 14. 61 12. 80 12. 45 13. 82 14.51 12.42
F6203T 4.70 4.91 1. 38 1.20 1. 88 2.25 1.40
MnO 0.11 0.12 0.02 0.03 0.04 0.07 0.05
MgO 2.34 1. 46 0.22 0.32 0. 66 0.79 0.42
CaO 3.62 3.52 0.36 0.97 0.90 1.35 0. 14
Na, O 3.99 4.33 3.58 4.22 4. 80 5.30 0.58
K,0 3.43 3.42 5.61 4.68 4.43 4.16 9.85
P, 05 0.18 0.15 0.04 0.04 0.10 0.13 0.05
FeO 1.57 1. 66 0.18 0.16 0. 69 0.82 0.38
Lol 1. 46 1. 50 0. 56 1. 08 1. 18 1.58 0.90
TOT 99.51 99.72 99. 39 100. 07 99. 41 99.76 99. 06
La 19.4 18.7 18.2 24.4 27.2 27.2 14. 4
Ce 34.0 34.0 29.8 41.2 49.0 53.3 29.6
Pr 4.09 4.27 3.44 4.58 5.50 6.18 2. 84
Nd 15.5 16.9 11.9 15.4 19.8 23.9 9.8
Sm 3.01 3.45 2.09 2.63 3.36 4.38 1.88
Eu 0. 87 0. 88 0. 37 0.41 0.71 1.26 0.36
Gd 2.86 3.24 1.90 2.44 3.03 4.04 1.78
Th 0.45 0.52 0.31 0.41 0. 46 0. 62 0.31
Dy 2.75 3.20 1.92 2.56 2.82 3.73 1.91
Ho 0.58 0.70 0.42 0.58 0. 60 0.79 0.41
Er 1.72 2.00 1.27 1.70 1.75 2.22 1. 19
Tm 0.27 0.31 0.21 0.27 0.27 0.35 0.20
Yb 1.77 2.09 1.51 1. 88 1.85 2.38 1.37
Lu 0.28 0.33 0.26 0.31 0. 31 0. 38 0.24
Sc 13.7 16. 8 2.7 2.5 3.8 5.7 2.3
Co 11.8 13.2 1.0 1.4 1.4 2.1 2.1
Ga 14.7 14.9 9.7 13.0 15.3 16.4 10.0
Sr 351 314 209 88 116 160 142
Y 16. 18 19.75 12.95 17.20 16. 84 22.13 12.70
Ir 111 137 159 99 214 236 147
Nb 5.51 5.06 6.74 10. 21 9.67 10. 89 6.70
Cs 2.98 2.71 3.57 2.52 3.25 3.53 4.85
Hf 3.35 3.88 4.55 3.34 5.43 5.84 4. 47
Pb 14. 8 13.6 21.8 9.5 10. 8 13.2 25.3
Th 10.3 6.9 11.8 12.1 8.9 7.8 12.2
U 3.23 1.97 3.13 2.40 2.44 2.55 3.03
Li 25.5 27.4 5.1 6.0 14.3 16.5 9.7
Be 0.97 0.97 1.19 1. 56 1.57 1. 56 0. 84
A4 130.3 126.5 15.0 12.5 22.9 25.8 15.4
Cr 13.34 4.99 2.74 6.03 4.91 4.42 3.81
Ni 8. 06 3.53 0. 06 2.31 1.41 2.44 2.78
Rb 79.6 59.9 124.6 90.9 78. 1 71.9 255.0
Ba 600 671 1044 506 1075 960 1036
Ta 0. 46 0.37 0.54 0.93 0.74 0.77 0. 56
Th/Yb 5.82 3.32 7.82 6.42 4.83 3.30 8.91
Ta/Yb 0. 26 0.18 0. 36 0.49 0. 40 0.32 0.41
Ba/La 30. 96 35.83 57.44 20.73 39.53 35.23 71.97
Ba/Nb 109 133 155 49.6 111 88. 1 155
Ba/Zr 5.43 4.90 6.55 5.13 5.03 4.07 7.06
SEu 0.91 0. 80 0. 56 0.50 0. 68 0.91 0.61
(La/Yb) y 7.39 6. 04 8. 10 8.74 9.92 7.72 7.10
(Ce/Yb) y 4.97 4.22 5.10 5.67 6. 85 5.80 5.59
Y REE 87.44 90. 68 73.58 98. 78 116.7 130.7 66. 19
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Table 2 Pb isotopic compositions of the igneous rocks in the central section of the Xiemisitai
BB XA-1 XA-5 XA-2 XA-3 XA-6 XA-8 S24-1
U( x107°) 3.23 1.97 3.13 2. 40 2. 44 2.55 3.03
Th( x10 %) 10.3 6.9 11.8 12.1 8.9 7.8 12.2
Pb( x107°) 14.8 13.6 21.8 9.5 10.8 13.2 25.3
206 ppy,/204 py, 18.912 +21 18.615 +9 18.674 +8 19. 409 +8 19. 002 +9 18.738 £32 18.435 10
207 p},/204 P}, 15. 602 +25 15.535 9 15.588 +8 15.605 8 15.554 9 15.593 40 15.570 £9
208 Ph/2% Ph 38.766 +33 38.361 +9 38.657 +9 39.213 8 38.658 =8 38.614 +45 38.412 £10
" 9.42 9.32 9.42 9.4 9.33 9.42 9.4
£33 BIXKETAMNLZA S-Nd AL EARRSE
Table 3 Sr-Nd isotopic compositions of the igneous rocks in the central section of the Xiemisitai
BERE XA-1 XA-5 XA-2 XA-3 XA-6 XA-8 S24-1
Rb( x107°) 81.8 59.6 127.6 81.7 75.5 248.3
Sr( x107°) 364.0 302. 2 203.7 109. 8 146. 8 129. 4
7 Rb/* Sr 0. 6502 0.5708 1. 8146 2. 1556 1. 4895 5.5710
87Sr/86Sr 0.708251 £15  0.707870 =14  0.714635 + 10 0.715805 12  0.711714 =11 0.734477 £ 10
(¥ St/%8r), 0. 704338 0. 704435 0.703716 0. 702831 0. 702748 0. 700953
Sm( x10 %) 2.90 2.97 1.98 2.58 3.19 4.08 1. 62
Nd( x107°°) 14. 36 13.72 10. 93 14. 47 17.99 20. 89 8.26
47 Sm/ M Nd 0.1223 0. 1309 0. 1097 0. 1078 0. 1072 0. 1180 0.1184
WNJ/Nd 0.512718 £17  0.512733 14 0.512654 +14  0.512671 £15  0.512731 =14  0.512758 +15  0.512648 15
exna (1) 5.58 5.41 5.01 5.45 6. 65 6. 60 4.43
("“Nd/"™Nd);,  0.512380 0.512371 0. 512350 0.512373 0.512434 0.512431 0.512320

Sr-Nd #I4f HLAE TR ] 422. SMa BO4F i

x4

WAKET A R BRIREUE (S24A +10) $5F SIMS U-Pb EFHRE

Table 4  SIMS zircon U-Pb isotopic data for the rhyolite (S24A +10) from the central section of the Xiemisitai

P2 (% 1% -6} ( x ;[‘(1;76 ) 2:;{? (x :)(}))76 ) % error( % ) 22037513) error( % ) 2:;2) error(% ) Age(Ma) error
S24A10@ 15 148 108 0.73 12.7 0. 0505 5.4 0. 475 5.7 0. 0682 1.7 427.9 7.0
S24A10@ 12 280 303 1.08 26. 1 0. 0502 4.1 0. 465 4.4 0. 0672 1.7 421.8 6.8
S24A10@ 11 222 180 0. 81 19.1 0. 0542 2.7 0. 490 3.2 0. 0656 1.6 410.0 6.6
S24A10@ 10 131 50 0. 38 10.6 0. 0552 1.6 0.525 2.2 0. 0690 1.5 430. 4 6.4
S24A10@9 394 273 0. 69 33.7 0. 0556 1.8 0.515 2.4 0.0672 1.6 419.0 6.6
S24A10@ 8 360 273 0.76 31.7 0. 0552 2.1 0.520 2.6 0. 0682 1.5 425.6 6.4
S24A10@ 6 98 60 0.61 8.3 0. 0559 2.6 0.526 3.1 0. 0683 1.7 425.4 7.1
S24A10@5 143 86 0. 60 11.7 0. 0524 2.6 0. 487 3.0 0. 0674 1.5 421.9 6.3
S24A10@ 4 200 137 0. 69 17.1 0. 0558 1.6 0.520 2.2 0. 0676 1.5 421.5 6.3
S24A10@3 127 110 0.87 11.7 0. 0568 2.2 0. 543 2.7 0. 0693 1.5 431.5 6.4
S24A10@2 84 52 0.62 7.0 0. 0534 3.0 0. 495 3.4 0. 0672 1.5 419.9 6.4
S24A10@ 1 127 112 0. 88 11.5 0. 0567 2.5 0.533 2.9 0. 0681 1.6 424.2 6.5

RITFTHREN 1o
SFIAER IR IE N 95% EARE . B RALBER A ISOPLOT
P (Ludwig 2001 30 SEEBURER

S24A +10 SR ECE , HE B A1 BB &t (CL) &
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