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Abstract The western Tien Shan is an important metallogenic belt that situated along the southwest margin of the Central Asian
Orogenic Belt (CAOB). The geological environment and metallogeny of the CAOB during Late Paleozoic are well concerned, however,
the geodynamic setting of the CAOB during Early Paleozoic remains unclear and the metallogenic potential of this period is also poorly
documented. Volcanic rocks and interlayered neritic clastic and limestone of the Upper Silurian Bayinbuluke Formation offer a rare
opportunity for understanding these issues. The Bayinbuluke Formation is typically exposed in the Bayinbuluke area of the Xinjiang
Central Tien Shan, which is generally sandwiched between the Nikolaev-North Nalati Fault and the Atbash-Inylchek-South Nalati Fault.
The rocks in the Bayinbuluke area comprise of basalt, basaltic andesite, dacite, rhyolite and volcanic clastics that intruded by syenite
porphyry and granodiorite. Zircon LA-ICP-MS U-Pb dating of the basaltic andesite, dacite, syenite porphyry, granodiorite, rhyolite
yield ages of 455.6 £8. 1Ma, 444.5 +1.9Ma, 441.4 £ 1. 6Ma, 455.4 +5.3Ma and 424 + 1. 9Ma, respectively, confirming that the
magmatism in this area occurred during Late Ordovician to Early Silurian rather than Late Silurian as previously suggested. The element
and isotopic geochemical characteristics of volcanic and intrusive rock show clear similarities, e. g. , all the igneous rocks have the
same chondrite-normalized rare earth element patterns and prominent negative Nb-Ta and P-Ti anomalies on mantle-normalized trace
ratios (0.70377 ~0.70489). Sr-Nd

isotopic compositions of these rocks indicated that the primitive magma was possibly originated from a depleted mantle source. The

element diagrams. Basalts have positive gy, (1) values ( +1.6 ~ +6.7), and low (¥ St/*Sr),
rocks all have low Th/Nb ratios, narrow isotopic variations, and slightly negative Zr-Hf anomalies, suggesting insignificant crustal
contamination. They are enriched in large ion lithophile elements (LILE) , depleted in high field strength elements ( HFSE) and the
radiogenic Pb isotopic ratios of *Ph/**Pb =18.26 ~18.77, *Pb/*Ph = 15. 63 ~15.69, *®Ph/** Pb =38. 21 ~38. 34, consistent
with the involvement of subduction-related fluids and sediments in the magma source region. Based on our new data and previously
published results, we suggest that the Early Paleozoic magmatic rocks in the Bayinbuluke area was formed in a continental arc setting
that related to the northward subduction of the South Tien Shan Ocean beneath the Central Tien Shan Block during Late Ordivician-
Early Silurian. Considering the continental arc setting is favorable for giant porphyry Cu-Au systems, it is proposed that major porphyry
Cu-Au deposits may have been developed in the Bayinbuluke area.

Key words Igneous rock; Zircon U-Pb dating; Element and isotope; Early Palaeozoic era; Bayinbuluk Formation; Western
Tien Shan
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Fig.2 Map of Geology and mineral resources in Bayinbuluk region, western Tien Shan
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Fig. 3 Map of geology and mineral resources in Bayinbuluk area, western Tien Shan
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Fig. 4  Geological section of Bayinbuluk Formation and intusions in Bayinbuluk area, western Tien Shan
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Fig. 5 Igneous rocks and their petrography in Bayinbuluk area, western Tien Shan

(a) basalt; (b) basalt, porphyritic texture, the phenocryst is plagioclase and pyroxene, the pyroxene had been replaced by chlorite (PPL); (c¢)
basalt, porphyritic texture, the phenocryst is mainly plagioclase ( CPL); (d) basaltic andesite; (e) basaltic andesite, porphyritic texture, the
phenocryst is plagioclase (PPL) ; (f) basaltic andesite, porphyritic texture, the phenocryst is mainly plagioclase (CPL) ; (g) rhyolite; (h) rhyolite,
porphyritic texture, the phenocryst is plagioclase and quartz, crystallitic quartz and plgioclase in the groundmass possess fluxion structure (CPL) ; (1)
rhyolite, porphyritic texture, the phenocryst is mainly plagioclase and quartz ( CPL); (j) syenite porphyry; (k) syenite porphyry, porphyritic
texture, the phenocryst is orthoclase, groundmass is crystallitic structure (PPL) ; (1) syenite porphyry, porphyritic texture, the phenocryst is mainly
orthoclase , groundmass is crystallitic texture (CPL); (m) granodiorite; (n) granodiorite, porphyritic texture, medium- to coarse-grained granitic
texture, granodiorite consists of quartz (20% ), K-feldspar (15% ), plagioclase (30% ), horblende (5% ) (under single polarized light); (o)
granodiorite, medium-grained granitic texture, granodiorite consists of quartz (20% ), K-feldspar (15% ), plagioclase (30% ), hornblende (5% )
(under cross polarized light). Mineral abbreviations: Qtz-quartz, Pl-plagiocase, Or-orthoclase, Kfs-K-feldspar, Chl-chlorite
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L SE AL R R S S = SR AL, FRIURE S 29 50 ~ 100mg,
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Table 1

Major element compositions (wt% ) of igneous rocks in Bayinbuluk area, western Tien Shan
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Heihs

itk

S0,

AL 05

Ca0

Fe, 04

FeO

K,0

MnO

Na,0

P,05

Ti0),

LOI

Na,0 +

Total
olal KZO

0X-9
QX-10
0X-13
0X-8
0X-12
QX-18
0X-19
Xxp2-7
Xxp24
Q-35
Xxp2-12
Xxp2-16
Xxp2-18
Xxp2-1
Xxp2-13
Xxp-2
Xxp4
Xxp2-9
Xxp2-20
Xxp2-21
Xxp-1
0X-17
0X-3
QX4
Xxp-1
Xxp-3
0X-2
0X-20
0X-21
0X-22
0X-23
0X-24
QB-22
QB-23
QB-24
QB-25
QB-26
QB-27

ZiE

TR
TRZA
TR
TRZA
TR
TRZA
TR

ERBE
ERRE
ERBER
ERRE
ERBEA
ERRE
HERNK A
FERNKE
RN KA
FERNKE
RN KA

FERNK S

48.52
45. 06
48.23
51.80
51.26
50. 43
50. 58
49.99
50.92

73.65
73. 14
70. 86
73.57
73.72
71.36
72.09
71.79
72.09
71.23
67.48
64. 06
67.29
68.43
60. 83

71.34

14.99
12.39
12.35
13.35
13.54
17.36
18.01
16.79
14.79
19.01
15.35
14.41
17.05
11.96
13.50
13.45
13. 66
18.30
15.98
17.10
13.50
13.00
13.20
12.77
13.50
13.30
12.33
14.28
14. 00
13.80
14.34
14.53
14. 46
14. 00
13.21
14.88
15.33

11.92

1.42
0.18
0. 64
0.33
0.40
0.39
0.32
0.34
2.38
3.58

5.42
6.04
4.80
5.13
9.00
6.50
6.99
3.73
4.4
4.06
6.42
0.62
0.28
0.16
0.81
0.62
0.09
0. 14
0.62
0.47
0.69
0.46
0. 54
1.65
2.34
1.92
2.30
3.31
1.81

0.15
0.19
0.18
0.21
0.21
0.18
0.17
0.19
0.12
0.15
0.21
0.13
0.23
0.38
0.17
0.32
0.26
0.13
0.15
0.20
0.04
0.03
0.01
0.03
0.04
0.02
0.03
0.04
0.03
0.05
0.04
0.03
0.05
0.09
0. 06
0. 06
0.14
0.08

0.16
0.19
0.23
0.25
0.25
0.24
0.25
0.20
0.49
0.21

0.25
0.24
0.27
0.32
0.31
0.73
0.20
0.30
0.15
0.13
0.12
0.08
0.08
0.13
0.03
0.06
0.09
0.08
0.08
0.08
0.09

0.13
0.13
0.13
0.18
0.14

1.26
0.85

8.24
13.15
12.38

8.81

8.78
3.93

5.74
3.52
5.18
2.51

99.80 6.35
99.54 5.65
99.67 6.28
99.43 6.13
99.44  6.06
99.38 5.27
99.83 5.37
100. 15 4.77
99.58 6.91
103.85 6.83
99.57 5.89
99.99 6.42
100. 56 6.32
99.68 4.51
99.76  6.29
99.66 5.57
100. 18 6. 08
100.48 7.69
100.03 6.51
100.59 5.61
100. 16 7.61
100.27 17.65
100.15 7.15
100.34 6. 86
100. 15 7.61
99.91 8.06
101.15 9.77
101.64 8.08
101.61 8.36
101.33 9.03
101.20 8.80
101.51 8.50
99.70  6.46
100.37 7.15
99.36 7.32
100.02 6. 88
99.37 6.10
99.49 5.22

0.44
0.44
0.67
0.62
0.62
0.58
0.57
0.59
0.57
0.50
0.53
0.43
0.53
0.59
0.52
0.55
0.40

0.42
0.59
0.28
0. 14
0.07
0.26
0.28
0.05
0.18
0.26
0.24
0.34
0.24
0.23
0.46
0.53
0.48
0.55

0.46

iE:Mg#:Mg2+/(Mg2+ +F€2+)



1778

®2 BRUBEHRERMREREMETRAM( x107°)

Table 2 Trace element compositions of igneous rocks in Bayinbuluk area, western Tien Shan ( x10°)

Acta Petrologica Sinica

BB FIR

2016, 32(6)

FERLE QX9 QX-10 QX-13 QX-8 QX-12 QX-18 QX-19 QX-17 QX-3 QX4 QX-2 (QX-20 QX-21 QX-22 QX-23 QX-24 QB-23 QB-24 OB-25 OB-26 (B-27
La 534 18.3 13.8 8.64 8.55 11.7 11.9 13.3 10.7 31.3 6.08 29.9 19.1 14.9 16.5 25.2 14.8 5.7 4.93 20.4 14.2
Ce 143 39.1 34.1 21.9 21.3 27.1 27.4 30.6 25.5 75.8 15.1 68.0 46.3 32.3 38.7 55.8 29.7 10.3 9.99 43.0 26.4
Pr 2.06 4.95 4.75 3.49 3.32 3.55 3.61 4.37 3.40 10.2 2.09 8.30 5.74 4.29 5.05 7.40 3.54 1.35 1.28 5.66 2.94
Nd  10.2 22.4 22.0 17.1 16.6 16.9 17.3 19.9 15.9 43.7 9.88 34.8 25.4 18.2 21.5 30.1 15.3 5.06 5.42 22.6 11.3
Sm  2.54 4.69 5.08 4.49 4.66 3.64 3.72 4.59 4.48 9.00 3.19 6.87 5.27 3.86 4.30 6.03 3.18 1.23 1.16 4.94 1.65
Eu 0.85 1.46 1.73 1.62 1.56 1.33 1.40 0.98 1.23 2.17 0.87 1.61 0.88 0.72 0.86 1.19 0.90 0.49 0.38 1.10 0.93
Gd  2.95 4.79 6.11 5.46 5.61 3.82 4.11 5.25 6.76 8.96 5.57 6.59 5.37 4.28 4.51 6.16 2.92 1.79 1.46 4.79 1.83
Th 0.52 0.8 0.98 0.95 0.94 0.67 0.65 0.94 1.3 1.67 1.26 1.07 0.91 0.84 0.88 1.02 0.49 0.32 0.25 0.76 0.23
Dy 3.27 4.56 5.28 5.59 5.81 3.56 3.71 5.30 7.73 9.38 8.3 6.04 5.51 5.06 5.33 5.59 2.79 1.76 1.54 4.22 1.29
Ho 0.72 0.97 1.17 1.34 1.38 0.78 0.81 1.24 1.8 2.11 1.96 1.34 1.28 1.13 1.25 1.32 0.61 0.41 0.39 0.86 0.29
Er 2.06 2.66 3.40 3.70 3.67 2.08 2.21 3.71 5.45 5.92 5.50 4.01 3.71 3.54 3.57 3.76 1.63 1.19 1.13 2.57 0.76
Tm 0.31 0.43 0.46 0.55 0.52 0.29 0.32 0.53 0.84 0.9 0.86 0.56 0.55 0.59 0.56 0.58 0.25 0.20 0.16 0.38 0.12
Yb 1.82 2.79 3.00 3.24 3.58 2.00 1.97 3.73 5.99 5.96 5.36 3.89 3.82 3.81 3.81 3.79 1.82 1.30 1.22 2.65 0.88
Lu 0.31 0.46 0.46 0.53 0.56 0.31 0.30 0.64 0.94 0.92 0.88 0.61 0.62 0.64 0.61 0.61 0.29 0.22 0.21 0.42 0.13
Sc 30.7 18.4 34.6 39.1 40.5 27.8 27.8 6.62 7.87 8.44 7.08 7.68 7.36 6.46 7.20 7.60 12.6 11.5 11.4 21.0 5.48
Y 155 23.4 29.4 30.5 30.4 18.5 18.7 27.5 42.6 49.2 51.0 33.0 31.3 29.8 31.9 32.6 16.0 12.0 9.83 23.0 7.07
Rb  26.9 76.5 4.53 1.48 1.40 27.6 29.2 0.60 10.5 10.7 143 65.1 84.3 63.5 42.9 76.8 54.4 42.2 38.8 47.4 33.7
St 240 107 208 196 201 533 561 38.4 64.9 50.1 25.6 86.9 90.1 44.9 78.3 97.6 145 132 108 462 355
Cs 1.36 1.5 0.71 0.44 0.47 1.33 1.27 <0.050.29 0.30 0.85 0.55 0.82 0.33 0.34 0.72 1.12 1.24 0.94 1.21 1.09
Ba 88.4 70.4 619 83.8 100 368 668 15.8 50.1 81.0 1364 519 854 713 474 711 546 643 488 1009 2365
Pb 14.2 7.05 8.87 28.5 27.0 8.26 8.62 1.88 2.93 2.37 2.24 3.59 4.80 2.31 2.99 4.74 4.05 4.20 2.42 35.2 9.70
Th 1.38 5.44 1.26 1.02 1.10 1.47 1.57 6.84 5.34 5.15 4.13 8.25 8.31 8.35 7.99 8.28 11.4 11.8 11.5 8.01 7.68
U 0.34 1.29 0.56 1.09 1.05 0.42 0.43 1.62 1.89 1.89 1.58 1.93 2.04 1.58 2.01 2.09 1.88 1.89 1.99 1.48 1.43
Nb  1.98 4.36 2.36 2.00 2.11 2.80 2.80 5.86 8.57 8.11 5.18 7.30 6.60 6.71 6.72 6.74 4.37 4.36 4.4 6.19 4.15
Ta 0.18 0.37 0.21 0.21 0.20 0.19 0.23 0.48 0.71 0.69 0.61 0.71 0.61 0.66 0.62 0.65 0.45 0.47 0.48 0.53 0.39
Zr 96.6 129 132 112 116 98.0 97.6 308 467 458 345 207 209 222 216 210 122 225 154 156 35.0
Hf 2.78 4.11 3.55 3.58 3.66 2.98 2.92 9.77 11.9 11.5 9.49 6.53 6.47 6.33 6.45 6.34 3.92 6.43 4.69 4.93 1.47
Ti 7089 4847 10063 9337 9757 6858 7065 3597 2964 2798 2228 2084 1816 1941 1872 1884 2960 3015 3045 5033 4160

SREE 47.3 108.4102.3 78.6 78.1 77.7 79.4 95.1 92.0 208 66.9 173.6124.5 94.2 107.4148.6 78.2 31.3 29.5 114.4 63.0
IVH 3.0 52 39 27 25 48 46 35 20 48 1.3 62 47 3.7 42 55 62 3.4 3.6 59 10.4

Ba/Zr 0.92 0.55 4.69 0.75 0.86 3.76 6.84 0.05 0.11 0.18 3.95 2.51 4.09 3.21 2.19 3.39 4.48 2.86 3.17 6.47 67.6
St/Zr 2.48 0.83 1.58 1.75 1.73 5.44 5.75 0.12 0.14 0.11 0.07 0.42 0.43 0.2 0.36 0.46 1.19 0.59 0.7 2.96 10.1

Ba/Th 64.1 12.9 491 82.2 90.9 250 426 2.31 9.38 15.7 330 62.9 103 85.4 59.3 85.9 47.9 54.5 42.4 126 308

Th/Nb 0.7 1.25 0.53 0.51 0.52 0.53 0.56 1.17 0.62 0.64 0.8 1.13 1.26 1.24 1.19 1.23 2.61 2.71 2.61 1.29 1.85
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Table 3 Zircon U-Pb dating results of volcanic rocks in Bayinbuluk area, western Tien Shan
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Wi

Th/U

Tl IE R R LA+ 10)

T WAL R R HE( £ 1o) (Ma)

207 Pb # /206 Pb s 207 Pb * /235 U 206 Pb * /238 U 207 Pb/235 U 206 Ph/238 U
ZREZIA
BXX-2_1 0.53  0.0557  0.0015 0.5655  0.0189  0.0727  0.0016 455. 1 12.26 452.1 9.30
BXX-2_13 0.64  0.0568  0.0013  0.5574  0.0143  0.0732  0.0015 449.9 9.30 455.6 9.17
BXX-2_15 0.66  0.0558  0.0013  0.5614  0.0151 0.0732  0.0015 452.4 9.83 455.6 9.19
BXX-2_19 0.46  0.0574  0.0015  0.5771  0.0183 0.073 0.0015 462.6 11.8 454. 1 9.23
BXX-2_24 0.49  0.0567  0.0014  0.5801 0.017 0.074 0.0016 464.5 10.9 460. 4 9.28
B
XXP1-3 1.18  0.0555  0.0004  0.5444  0.0048  0.0712  0.0004 443.2 2.24 441.3 3.18
XXP1-11 1.79 0.055 0.0008  0.5393  0.0077  0.0712  0.0004 443.5 2.55 437.9 5.07
XXP1-12 2.87  0.0588  0.0007  0.5815  0.0071  0.0717  0.0002 446. 6 1.47 465.4 4.55
XXP1-15 1.75  0.0525  0.0011 0.5128  0.0106  0.0709  0.0004 441.4 2.51 420.4 7.10
XXP1-19 2.77  0.0586  0.0011 0.5761 0.0088  0.0714  0.0006 4444 3.50 461.9 5.69
ks &)
0X7.1 0.57  0.0563  0.0022  0.5282  0.0206 0. 068 0. 0007 431 17 424 4
0X7.2 0.72  0.0554  0.0026  0.5186  0.0242  0.0678  0.0007 424 20 423 4
0X7.3 1.82  0.0566  0.0022  0.5332  0.0208  0.0683  0.0007 434 17 426 4
0X7.4 1.71 0.0554  0.0022  0.5236  0.0212  0.0684  0.0007 428 17 426 4
0X7.5 0.62 0. 056 0.0015  0.5195  0.0137  0.0673  0.0007 425 11 420 4
0X7.6 0.58  0.0558 0. 001 0.5258  0.0097  0.0684  0.0007 429 8 426 4
0X7.7 0.66  0.0556  0.0015  0.5204  0.0147  0.0679  0.0007 425 12 424 4
0X7.8 0.76  0.0554  0.0021 0.5231 0.02 0.0684  0.0007 427 16 426 4
0X7.9 0.63 0.056 0.0026  0.5203  0.0241 0.0673  0.0007 425 20 420 4
0X7. 10 0.51  0.0563  0.0025  0.5427  0.0244  0.0698  0.0007 440 20 435 4
0X7. 11 .00  0.0565  0.0011 0.5372  0.0115 0. 069 0. 0007 437 9 430 4
0X7. 12 0.63  0.0566  0.0019  0.5351  0.0189  0.0686  0.0007 435 15 428 4
0X7. 13 0.65  0.0567  0.0025  0.5305  0.0241  0.0676  0.0007 432 20 422 4
0X7. 14 0.79  0.0564  0.0018 0.525 0.0169  0.0675  0.0006 429 14 421 4
0X7.15 0.94  0.0567  0.0015 0.525 0.0138  0.0672  0.0006 428 11 419 4
0X7. 16 0.75  0.0559 0. 003 0.5271  0.0283  0.0681  0.0007 430 23 425 4
0X7.17 0.70  0.0561  0.0022  0.5231  0.0212  0.0676  0.0007 427 17 422 4
0X7. 18 0.51  0.0554 0.003 0.5223  0.0288  0.0681  0.0007 427 24 425 4

x4 BARLUBERERMRENERER U-Ph ZNEER

Table 4  Zircon U-Pb dating results of intrusive rocks in Bayinbuluk area, western Tien Shan

Fl A IE R R I + 1)

FH A IE R R A ( +10) (Ma)

W Th/U 207 py, * 206 p, * 207y, * /2B5 206 py, * /238 7 207 py, /2355 206 pp, /2385
ERBES
XXP5-1 1. 04 0. 0565 0. 0004 0.5548 0. 0057 0.0712 0. 0005 443.6 . 86 448.2 3.71
XXP5-2 0. 94 0. 0593 0. 0006 0. 5835 0. 0056 0.0714 0. 0003 444.7 1. 86 466.7 3.59
XXP5-3 1.05 0. 056 0. 0003 0. 5491 0. 0039 0.0712 0. 0003 443.4 1. 69 444. 4 2.57
XXP54 1. 05 0. 0557 0. 0004 0.539 0. 0047 0. 0702 0. 0003 437.5 1.81 437.7 3.12
XXP5-7 0. 66 0. 056 0. 0007 0.5434 0. 0072 0. 0705 0. 0003 439.4 2.1 440.7 4.71
XXP5-8 0. 67 0. 0557 0. 0005 0.5384 0. 0054 0. 0702 0. 0003 437.3 1. 89 437.4 3.55
XXP5-9 1.02 0. 0592 0. 001 0. 5801 0.011 0.0711 0. 0006 442.9 3.58 464. 6 7.09
XXP5-10 0.85 0. 0558 0. 0006 0. 5453 0. 0065 0.0711 0. 0004 442.5 2.22 441.9 4.25
XXP5-11 0. 64 0. 0559 0. 0011 0. 544 0.0111 0. 0708 0. 0005 440.7 3.13 441. 1 7.3
XXP5-12 0.90 0. 0563 0. 001 0.5512 0.0102 0.0712 0. 0005 443.2 2.78 445.8 6. 65
XXP5-13 0.85 0. 0558 0. 0008 0. 5468 0. 0092 0. 071 0. 0004 442.4 2.62 442.9 6.07
XXP5-16 0.73 0. 0561 0. 0007 0. 5496 0. 0069 0.0711 0. 0004 443.0 2.25 444.7 4.53
XXP5 -20 0.89 0.0557 0.0005 0.5443 0.0051 0.0708 0.0003 441.1 2.09 441.2 3.33
RN KA
BXX-1_1 0. 46 0. 06 0. 0015 0.59 0.0198 0.07 0.0016 470.3 12. 62 458.3 9.53
BXX-1_4 0.45 0. 06 0.0015 0.57 0. 0181 0.07 0.0016 460. 0 11.68 453.5 9.38
BXX-1_5 0.61 0. 05 0.0013 0.57 0.0155 0.07 0. 0016 454.9 10. 07 457.7 9.39
BXX-1_6 0. 40 0. 06 0. 0015 0.58 0.0179 0.07 0.0016 462.0 11.51 455.6 9.40
BXX-1_7 0.48 0. 06 0.0013 0.57 0.0155 0.07 0. 0016 457.6 9.99 454.0 9.30
BXX-1_9 0.51 0. 06 0.0013 0.57 0.0157 0.07 0.0016 458.2 10. 14 459.5 9.41
BXX-1_12 0.48 0. 06 0.0014 0.58 0. 0160 0.07 0.0016 465. 1 10. 27 456. 4 9.33
BXX-1_15 0.59 0. 06 0.0013 0.55 0.0143 0.07 0. 0015 445.6 9.33 456.0 9.28
BXX-1_16 0.43 0. 06 0.0013 0.55 0.0146 0.07 0. 0015 442.9 9. 60 451.2 9.20
BXX-1_17 0.73 0. 06 0.0013 0.56 0.0143 0.07 0.0015 452.5 9.32 455.4 9.26
BXX-1_19 0.49 0. 06 0.0013 0.57 0. 0151 0.07 0.0015 458.4 9.75 452.5 9.21
BXX-1_21 0.51 0. 06 0.0013 0. 54 0.0143 0.07 0. 0015 435.4 9.43 455.2 9.25
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Table 5 Sr-Nd-Pb isotopic compositions of igneous rocks in Bayinbuluk area, western Tien Shan

Acta Petrologica Sinica

£ LI/ 2016, 32(6)

K-S (83762?)"‘ (%)m ( :Z;rz)m (%)m t(Ma) FRivse (z;%)‘ exa(0)  eng() Sswrxa  tow(Ma) (:z%j)i
QX-21  2.63862 0.72108 0.130761 0.512621 440 30.91 0.70454 -0.3 3.4 -0.34 974 0.512245
QX-22  3.98843 0. 133665 0.512644 440 0.1 3.7 -0.32 966 0. 512259
QX223  1.54515 0.71421 0.126047 0.512325 440 17.68  0.70453 -6.1 -2.1 -0.36 1436 0.511962
QX-18  0.14603  0.70559 0.135743  0.5128 455 0.77 0. 70464 3.2 6.7 -0.31 688 0.512395
QX-19  0.14679  0.70556 0.135519 0.512714 455 0.77 0.70461 1.5 5 -0.31 854 0.51231
QX9 0.31609  0.70694 0.156941 0.512601 455 2.82 0. 70489 -0.7 1.6 -0.2 1476 0.512134
QX-10  2.01628 0.71684 0.131956 0.512733 455 23.38  0.70377 1.9 5.6 -0.33 780 0.51234
QX4 0.60231  0.70857 0.129797 0.512712 424 6.28 0. 70494 1.5 5.1 -0.34 798 0.512352
QB-23  1.05805 0.71118 0. 131 0.512424 455 11.79  0.70432 -4.2 -0.4 -0.33 1341 0.512033
0B-24 0.9016 0.71057 0.1532  0.512609 455 9.9 0.70473 -0.6 2 -0.22 1366 0.512152

206 p}, 206 py, 207 py, 207py, 208 pp, 208 py,

FEf s ( w)l 204 ( 204 pyy )[ 204 ppy ( 204 py, )‘ 204 pp,
QX-9 18.133 18. 2605 15.619 15.6257 38.052 38.2142

QX-15 18. 092 18. 5736 15. 666 15.6929  38.181 38.3443
QX-18 18. 048 18.3193 15.614 15. 6295 37.95 38.2472
QX-14 17. 957 18. 7704 15. 625 15.6702 38.071 38.2780

U em FORMBAE, | FR WA, AR B IEA: (YSr/%Sr); = (FS/%8r) gy + ¥R/ Sr(e! = 1), =1.42 x 10 a5 (" Nd/ ™ Nd)

+( 147Sm/144Nd)m x (M =1),exg(1) =[( MBNd/lMNd)#,ﬁ,/(M3Nd/l44Nd)CHUK([)

—1] x10*, (" Nd/"™ Nd) gqur (1) =0.512638 —0. 1967 x

(M =1). tpy =1/AxIn{1l + [ (("*Nd&/™Nd) g —0.51315) /(7 Sm/ ™ Nd) g —0.21317) T}, Agpng = 6. 54 x 10 ™2 a ™" 5up R 9L BE Nd
BRI . KA RE S R AL 4L Ph/ 2™ Ph SRy SEB6 2 M LA, (P Pb/?® Ph) | Jy 455Ma A% 1E Ja BUME, SCR M iR 2247 0. 01%

FA HNO, %3 0. SmL ZMi ke fh o 38 1d AG-1 x 8 (200 ~ 400
H) BB TR 3 ekt , i J5 i HCL f# bt Pb, Pb [R5 /047
A E R AR IR A IO 1 B PR (R A7 28 b BR A 2 50 5 25 58
o FE MAT262 7 MC-ICP-MS % I 58 B, Pb [l &
OB IR A B Re & J@aly H LURE I A & 51590, Pb A7 MEVE W
NBSO81 fyill i 25 S R F Pb [Rv & () B it AR AL I, 2 0l
HAR R A 1300°C SR 4 F T, Pb R R /08 R 2L
0. 1% B35 ¥ Jo & B Ay (p. a. m.u. ), Pb [A] {37 LU (E I &
WEF 0.01% . 4% Pb [’ {0 2 40 8 19 4 3 F2 AR
<200pg. A1) [F) A 2 43 B i #2 7T L2 W (Chen et al.
2000, 2002, 2007) ,4pHidk B LFE 5.

5 e
5.1 FHEEMMERK

B LR IE s RECE ERBES AERIN K
I3 B AT 2300 4 5 Ol BXX-2 XXP-1,QX-7 XXP-5 BXX-
Lo Kbl BXX2 5 12 A IR AEAR, K 40 ~ 135um, %E 20 ~
100pm, KBTI 1.5 0 1 ~3.5 1 1, S5 45 & FRA7 I M (121

6) BT Th/ ™ U iy 0.46 ~0. 66 (3 3) , B 43 B 11
DA, 33 5 R 2 5 — B R S XXP-1 B Aok i/, 5 A B
2 {IBLEH K 40 ~T0pm, 58 20 ~50pm, K i 1.2 1 1 ~
201 AT Th U el 1018 ~2.87 (36 3) , R A e
A B QX7 B AT BURDBL AR /N (B4 AT i £, B R
B RKHR A, K 50 ~200pum, 58 30 ~ 100pm, K LA 2 1 1
~4 LS S ERHE B (] 6) PP Th/” U Hol 0.51 ~
1.82( 4 3) , R A3 B 1 B DR s B XXP-S 45 A S H i %
(ECRLRE B /I, S8 SR L BB IR, K 50 ~ 100pm, 5 30 ~
80pm, KGR 1.4 1 1 ~1.6 0 1, Ak i 1 5 4k 708 42 (&
6) 7P Th/* U LLfE Ky 0.64 ~ 1.05 (3£ 4) , R 3 i A 45
iF 5 Bl BXX-1 8547 B0k SH 2 BoR Rk, TR K B R4
¥, 70 ~150um, 55 40 ~90pm, KFEl R 1.4 1 1~3 1 1,54
SRS IR (8 6) 7P Th/" U He oy 0.40 ~0.73 (3£ 4),
SRR B AR AE B (ST IR FIER K K, 20045 Schulz er
al. , 2006) .

BELTAEIA I GE v AR RE MI27 ST 20 5 ek A0 i 42
#il, BT F La-TCP-MS U-Ph JUI4F J7 i AT 5 , 3 i 40 4F Wy 445
CIFEE

ZRZUE S AT SAER R HLAE T, AT
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Fig. 7  Zircon U-Pb dating results of volcanic rocks in Bayinmuluk area, western Tien Shan

PIAERS H 455.6 £8. IMa(MSWD =0. 14,0 =5) , A {5 Jif 94%
(7)) I LA T BT W B g 5 9 4 AR - 2 4
Iy 444.5 £1.9Ma(MSWD =1.00,n =5) (& 7) , W HIE

BT MR B B 5 JRSCAE 18 AN AR IR Z TR A — 0
U-Pb 4 i, ¥4 BB — 0 1E 35 40 A0 T8 20, AT 39 45 0 Ry
424.2 +1.9Ma( MSWD =0.66,n = 18) ([& 7) , i {5 & 85%
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Fig. 8 Zircon U-Pb dating results of intrusive rocks in Bayinmuluk area, western Tien Shan

JEF R R BEAEPh/™ U 1 437. 4 £3.5Ma ~
466.7 £3.6Ma Z [0 (3£ 4) , IIBCEHAER H 441.4 £1. 6Ma
(MSWD =1.4,n=13) (& 8) , /R %A IR 2 AR 5
B 78 1 NG 52 Ph/ 2 U AE 4 T 451 ~ 459Ma 22 [ ( &
6) , AL 2494 #% 455.4 + 5. 3Ma ( MSWD =0.069,n = 12)
(& 8) ,AI{F B 100% , T W12 5 AR A BT A e 2L R i

YR AR T, B A G w X F AR R
KL T AT 3 D M B 2 L A B TS R A A
PR G B, 5 I B A e B 5 A 5 o b IX 5
FMRA FBAE AR BB -3k Bl X A AR IR R,
Rl HI ARG 7

5.2 EARARMERRT
EEAE A Klra G HE N LR E- LR L a5
-3 2 - B0 . SRR Mg® (0.43 ~0.67) %,

Fe,0,/FeO A (240 > 1), RI N A A KRS K
L A R B 43 Bk 4.51% ~ 8.06% , FeO' Jfi & 43 B0 N
2.87% ~11.35% , MgO i & 435 0.09% ~9.00% , AFM
1 Th/Yb-Ta/Yb [ fift 2 Bt ¢ L5 32 1 I 485 B 1k 5 3 3R 971
(E9),

WL Si0, K 70.86% ~ T4% ALO, Hy 12.77% ~
13.50% , B MANFE R F A/CNK =0.9 ~ 1. 11 2], 27
WEAR T & 55 48 AR AE; IE K BE A Sio, N 71.23% ~
73.72% , 415 (K,0 + Na,0) 4 8.08% ~9.77% , AL,O, H
12.33% ~14.53% 45 F45 % A/CNK = 1.05 ~ 1. 18, &7
FLEGL AR FURRE , BR S B 55 B A R
S ERBES 7 SR E0(DD) A F 89 ~ 94 Z J], W45 5 4y
SRR AR R N K s Si0, 4 60.83% ~ 71.34% , 4,
(K,0 +Na,0) H 5.22% ~7.32% , 4 45 % (DI) 63.85 ~
82.25, ALO, HJ 11.92% ~ 15.33% , 434t FI45 % A/CNK =



MEF BRLECFRAEGLURE T EAEARRT AL SR EAL TR AERETHR 1783

100 |
@ F (b)
X AR A
10 '
88 %51 .
>
----- = L
= 1E
B 7 51 -
0.1 m XA
BRI R ) * ZRE U
==
® MEUE
0.01 . .
A M 0.01 0.1 1 10

Ta/Yb

PO PR LI B A 6 st DR AT DX L FE At o0 2R e P il Bk T 1 i
(a) ZEE A FY] AFM [Ef# (Kuno, 1968 ; Irvine and Baragar, 1971) ; (b) ffif G & Th/ Yb-Ta/Yb 53 2231 51| K it
Fig. 9 Element geochemistry diagram from Bayinbuluk volcanic rocks, western Tien Shan

(a) AFM diagram (Kuno, 1968 ; Irvine and Baragar, 1971); (b) trace element Th/Yb-Ta/Yb diagram

0.4 Tl 0 2 D A o ke T ] 8 7S o 3R B R
’gfﬁf{ N (1B 4K B T 4176 % (Cs Rb Ba Th \U) 5 5 5 3 T %
allerermg s (Nb.Ta i) MHE (P 11a, b)  BRFE# PUTi 5 LRI 7
Wi, BRBLIUA PR MEMLIORR e Rt I h, KA R
FRG LB (B 1), #6 L B SR ( X REE =47 x
107 ~108 x 10 7%, P-4y 82 x 107° (3 2) ) s RPE A 6 1 48
AT R R EAR AR B, S ST
HoFEF35H 165.35 x 10 ™ (BJE, 1976) , TR 3 I R TR
H(IERINE AT REE =29.5 x 107° ~ 114 x 10 ™%, 5F-#9 % 63
x107° , IEKBE#A Y REE =66.9 x 10™° ~ 174 x 107, S5k
40 0 §6 70 80 119 x10™° , J 404 T REE =92.0 x 107 ~208 x 10~°, *F-3
S0 13210 (£2) ) s KREHTH AR L AR T K 2 Eu i
P10 PRI L A ot DX O R A 2 Pl i S RIUMFAERHC AT 19 73 B 45 & 5 BB S W RE WL B /)
Fig. 10 Characteristics of major elements from Bayinbuluke KA AR HE Z 5% | SR BHE A S A 2L (8] e 25 47 95 F £
intrusive rock , western Tien Shan INA R —E M HE A5 H (R 50) ; IERBES JisUa E W E Eu
Fsew (B 1) LB A o Bt rh R AT 119 20 125 245
0.84 ~1.24 oy KSR R IE . RACE MU S A G188 P B (MR E RS, 1985) 485 T ek kil h kK A
ST 0.96 ~3. 11 <3. 3, KB EA T A FS IS K R 515 Bt A/ NI IE A BE I B0 RHE A B i 2 BOHLR (1] 5k,
SHIt AR T BIAE R S TR K A I R S Si0, % 1, h, i) 2 a Z2WR A, Bu 58 B8N, %4 2%
AU, 1T S AL B Th A S RSB AF, 2009) 50E s 8, S s -+ 20 19V R M8 ot , S0 7% 3801 o 3 A0 R 1 (T
KEEE LR N K B0 P,0s 739120 0.06% ~0.09% . 11) (ZE4E, 1992)
0.11% ~0.18% ,0.03% ~0.13% ,"Ef/]55 Si0, & i 2 W] Harker [&]fif & 7% B3 ¥ A1 6 S0 20 2 90 2 EL A %85 0 1 DG 36k
MTARE (18 10) JF H =F I AME A/CNK BR8N T 5, Ca0 Fe, 05" 5 MgO £ 5 52 IR A&, 5 /% 5 47 14 43 B9 45
L1, TR HE S BIAE o — O /R Hsiad 87 B AE (A/CNK (AL O, \TiO, \P,0 5 MgO SLIEAIG(E 12) , RIK A2,
>1.1) 3% 5 S BIAE G 4 R A [A] (Chappell, 1999), =3 REkT" BEAKCA1 1953 85 25 &, W il SRR 203 40 0 M) 45 4
CIPW $RIES BRI F 0 7 (S BUAER &, A/CNK > 1 1, Zp 5SS B (18] 5) s [, BATT Nd RO R WTERIEF &y (1)
WIE >1% ) (HEE T R A BB 0 o855, A MR R =38 T A B JLIR] 155 35 X (Rollinson, 2000) ,
TRAPF 1 AL B AR TERERTCER Th/ Yb-Yb EH ([ 13a) A0 A 10 Th & ik 9
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Fig. 11

Primitive mantle-normalized trace element spider diagrams (a, b) and chondrite-normalized REE patterns (¢, d) of

Bayinbuluk volcanic-intrusive rocks, western Tien Shan ( normalization values after Sun and MacDonough, 1989)

Data of the Southern Andean arc basalt are from GEOROC database (http://georoc. mpchmainz. gwdg. de/georoc)
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Fig. 12 MgO versus major oxides Harker variation diagrams from Bayinbuluk volcanic-intrusive rocks, western Tien Shan
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(b, JEEHE Li et al. , 2015)
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Fig. 13 The trace element diagram (a, after Fan et al. , 2004) and Zr/Y vs. Zr binary diagram discrimination fields (b, after Li

et al. , 2015) for basalts from Bayinbuluk volcanic-intrusive rocks, western Tien Shan
Data of the CAB, I0AB, OIB, MORB discrimination fields are from GEOROC database (http://georoc. mpchmainz. gwdg. de/georoc)

FAIRL, I HLRR P e B i 0 25 Bk L s 6 20 5 (9 05 1#)
%l

AL B ATE AU e R R BRI A LT, B
HATMLA R O R BRI AE L — B0 e 3K R SR 1)
IR , 2 I 8 o e AN DU A Qe i L [A) — o 9K
A RRE AN A B Be AR FEAR 8. AR A X B IRA T AL
T AR BT

5.3 ARETAMHMRTE

R IACK , U 10 & s 4 ok T Rk Ll (5
FAEHEN B INCRE BT, 2006a; & hF-4%, 2008) | fifi 2K
(Gao et al. , 1998) S A IATH ¥ A5 & 5 BT 76 XU A
Mo B BB AR B B A P B IR e W A 73 B,
AWFEIN T B AT Terskey ¥ 1 ] ff i A & (45 A LA,
1994 ; FRA AR E WL, 1993; Gao et al. , 2009) , FH TN
AT Rk A AR T 3 L A e e A O (R AR S,
2004) , WATHFFEIN A B A5 1 R L 1 I A7 56 (Gao et
al. , 2009; Zhou et al. , 2001; 4% KFg45E, 2006; Yang and
Zhou, 2009 ; J¥ 3 FI%5E, 2007 ; AbHr5E, 2006b, 2011)

WA BURLR, HEN B INR G, BV E W — A
PIBE LA O 3 T2 L A9 22 55 W) HE BUAE 5 SO B B
VAL 3 Bl R i 2% 445 ( Baker, 1982) o QPG N 3 £ 5K
HMARURF R 2R, e X R A B X R e
WA RBE NG HEE LR Andes LML, HIAEAHEEZ N
RIRE WG -2 L -3 2 E - S0, R S - e &
%1 ( Calvache and Williams, 1997) ;

ELE A o DR it AR Rk s s G W LR E- X

RZ WA -Z S-SR H-TRE8Cs , KA EERE T HEATT
F(LILE) , 5 #i & ik o % (HFSE) |, & () LREE/HFSE &
LILE/HFSE [U{E (B 1), )R BB AR B35 T 68 oy 5 15
PR O 1 N IR 83 3l K Bl %1 2% (Pearce and Peate,
1995) , &N ARBEAGIE h 3 5 T BCE LU KL 8
FAH TN SR IR S 2 2 K 3R A LA i R v A A
T F FEME ALO, S, A T TLARHS A B i (T
o, 2012) . SZAHL, BEmE A kilE ALO, Fii 4
I F12.35% ~19.01% Z 0], 55 F 5ebk b Stk A £ hRbK
AIBEARBUE L SRR S R, KRBT R E R
FRBCE KRR B A TR AR K S 1Ak, K R T
F MM TR FHE 5 Andeans ZEAEHARI(E 11a, ¢) 10
Andeans Z T BT B B 3% 25 KB 2%, [R] B 7E =5 5
JCE Zr-Zr/Y FEff B G SeH K (MgO > 5% ) % 54
(B 13b) BAAL T RBE IR RCE Xl 458 1 #0123 A
SUHE ST A R TG S KR S 30855

5 B 20 v R LT 9 e DX T A i s o i i
AECHAFW Hy 461 Ma, L] Terskey V¥ fx 44 T 460Ma /& 45 H
T=, Terskey iy ¥ it B ] BE 2 22 1] & ( Biske and Seltmann,
2010; Gao et al. , 2009) , [X sk b K 111 78 BBl v 25 0 11 Eb
FET] b D P A 5 AT, e AR R A (> 470Ma)
BINA 5 Terskey FEARF ARG, BRITIAE < 45 (460 ~ 398Ma) 5
R FAHSE (Gao et al. , 2009) ; EAARYTEE(2002) A
MRILFETRERGC A, MG LT 1 w08 e vk
R AW S M L s RSB (2007 ) Ay 2R A
T2 B R LUV AT 55 v EE A 40, R e e R L
PECATFIR I R LR o5 B A0 5 5 1 X g Ul 408 g R
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W R A R AT L L SR Ll AR A,
TP 5 0 2 YR % 2 R BB 5 4 A A% U-Pb 3 45 452 ~
640Ma 41 (Jil Gh A, 2004 ) , WY R K 1L A 1E I HiT 9 K-
R AERCEIE . R I Z IR 1T e ks T 480Ma
T, AE 433 ~398Ma % 352 ~349Ma & B B Tl ( Gao et al. |
2009) , 4% K45 (2006 ) , A 787 55 (2006b ) X 1 2K 11175 2% 4%
AR X N E B H 436 ~366Ma ik Lk, LS
AR LI F R o AT OG0 B A1 5 o DX 3 A B [ 0
IR UE A IE BT R K L IR oh T R R B9 IS Bh R
Rl G , IR B4R L ES A7 U-Ph 35075 436Ma 4F% (1) —
KAL R A (RGBT AF, 2006b) , ¥ A7 iz 5o B 41 U-Ph 260175
431 £ 6Ma 8 1Y% A7 IN K & ( Yang and Zhou, 2009) , DL K&
TRERF I X B AT U-Pb 35175 450. 4 + 1. 1Ma 4% (1 1 74
BRI (5k B4, 2011)

AU, B A T L L 2 R g B i K L 7 )
e R IL TR IR FiE s Kb a5 . A4, B
A S A A HE R R At i 7

5.4 EBRER

e A A T A A S R AR g A H G B Y Nb-Ta
U ARG T i (& Ha) , 78 ¥) 55 it Nb, Ta Ti
(Rollinson, 1993) ,Hh5e iR 44 (AFC) 33 F2 (8 7T LA 5 | S il it
JCR X FFE ( Condie, 2005 ) , {H R F 5T IR 25 F
B Ze-Hf B IE S % UL & A Th/Nb B {8 ( Taylor and
McLennan, 1985) . #X1fi , L8 A & 5 20 X B0A Bon 526 Zr-
HI (50 55, 8085 Th/Nb LA (0. 51 ~1.25) I HAHK E
MR PFRRET KEHSZY R, ey (1) B0EFEZ FEAL,
(a0 FEMBIREVR exg () TEHE -9 ~ -4, 187 &y, (1) >0) Bl
FMGIEY TR AN, &y (1) BET RN EH, ALK RA
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& (Y Se/%Sr), =0.70377 ~0.70489 M IEH ey, (1) ( +1.6
~ +6.7) IR S Wil 25 B IR S 4y ( Barbarin, 19905 5
Sk A, 1995) , 7E'C Nd/™ Nd, vs. "7Sm/™ Nd [ fi (&
14) SR Y RHE TR IR 3, RIBT L oy (o) BSIRIA R
2H K (P Pb/*™ Pb = 18.26 ~ 18.77,* Pb/*™ Pb = 15.63 ~
15. 69, Ph/**Pb =38. 21 ~ 38.34) AH Lt X I, I 3% 4ji b o5 4
R EA MR EAL SR AN A2 T AFCERH (R 15),
HSER AT RE A R S G w LA EE L
L, TR A TR I R R R 58 70 2 1 Bk b 4 R AE
ATREHE/R T A IR DR T, BB R BT THE 2 3R 00 73 B 45
FBA3Hes ot Bt AR 754 7€ ( McCulloch and Gamble, 1991)

Yang and Zhou (2009 ) 38 12 X H K 1L PG B A7 L 5 Bk -
BRSO TG R L BR R [R 0 2 B A TR 2 40 BT, TA
AR X BAT MORB 5 £ M Re A, [ 52 3 IR TR

M HEM A 5 EM AR AR L b8 26 1, 5 =2

ML, B A s KBTS T ey, (1) vs. (VSt/%Sr), [EfiR
Wi F MORB 5 EM Il i 2 2 6] ( [l 16a) , H B T = A ik
SRR RO 2R LA (B 16b) , AT RERG /R T FoA J IR X 52 5
JROUBRY A2 AAE T, I EMIL A 22 R 7 2R R A — e BB 7
FEAETENC ORI 4H 43 (Hofmann , 1997) ; 15 i[RI i, 4 vh 36 55
T MO AR A o3 e AlUS 245 A SRR I S A X R
Frad LM ER&INR S, & S 872 A R R A
WA I (Long et al. , 2011) , 31X 15t B I 35 A 6 7 3l
X R Sk IR SE TR AL AR W IR D) A . TRRPES eva (1)
K (TSe/%Se) AT (=21 ~ +5.1) }2(0.70432 ~0.70473)
ZI0), U R AR R A T it R R T EEAE L
FRPE S NS B TE T Huhg (X AR 55, 2004) , BT AR M2
AT B S [ A o S T B X T A T
BREGINR G, 15 & bl & IR 58 9 51 & A 38 43 Al A
BORR P A B D R ) T 5 B b 7 ) BRI RRALE , )
R R I BB AR Z IR PER A, H ey, (1) 284K
FT(-6.5~+4.22) Z [ (K 6) , BATHBAIENZ i IR Y
i 55 i e R AR R TR AT o

P 5T IR LR R SR X ) o — A 5 - (1) b
BN 5 (2) A bl v B8 K R TR T A5 (3) FEse DL FR Wy 5
(4) fff R H 455k ( Tatsumi and Takahashi, 2006) . SRR
MR IE R S BEA 3 2 L2 Lok 3, B Adakite 6
W4 AE . Adakite 27 HAMK Y(Y<18 x107°,Yb<1.9 x
107%) .5 Sr( =400 x 10 %) . 5 #} HREE D}z (YSr/%Sr), 5
MORB #H 2L ( < 0.7040) 19 %5 fiF ( Defant and Drummond,
1990) , EL 5 A6 5e 41 A 1L HLA AR Y Sr & B (38 x 107° ~
561 x107% 3149220 x 10 %) 4@ Y. Yb (Y =15x10"°
~49 x107° 429 x107°,Yb=1.82x107% ~5.99 x107°,
3.4 x107%)  (YSe/%8r), HAK T 0. 7040 ,3X 55 Adakite
FUE AW A,

ZRAMBEITCREME R R S E RS T HEALER
(Cs, Rb, Ba, Th, U) , i3 ITHR (Nb, Ta Ti) . ¥
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Table 6  Geochronology and Sr-Nd isotopic compositions of igneous rocks of other districts near to Bayinbuluk area, western Tien Shan

HAOAZK KRB E AR (Ma) DAEJy 35 87 Sr/80 Sy ena (1) E =PI
WA N A SRR 431 0.7045 +2.4
R FHATRLE 431 SHRIMP £57 U-Ph 0.7048 +2.7 Yang and Zhou, 2009
M A AR TE 431 0.7039 +1.7
s TR 8] 324 0.7060 +3.7
AR Sm-Nd Zeek MRiT 6% | 1995
Wi pis) 322 0.7094 +6.4
NEKA B 5 2 F50m] 409 0.7100 -0.8
A N K A ALIR 3] 437 LA-ICP-MS 4:7 U-Pb 0.7163 -6.5 Long et al. , 2011
TR N A ARALZR R 419 0.7051 -2.8
1 INAE B iRt 433 SHRIMP #%47 U-Pb 0.7057 +1.2 Gao et al. , 2009
R AT B Ry 424 0.7075 -0.6
HINKE S sl 447 0.7046 +4.7
‘ TIMS %7 U-Pb Tre2E YLAE, 2006
FINBHCAER S IR B B 426 0.7057 -1.5
RN KA EiTiN ] 394 0.7073 -3.2
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