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Fig. 1 Geological map with sample location in the southern margin of South Tianshan
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(D—Northern margin fault of the Middle Tianshan orogenic belt (Nortiiffianshan suture) ; @—South Tianshan suture (southern margin fault of
the Middle Tianshan orogenic belt) ; D;a— Alatage Formation of Middle Devonian; (C;-P;),—Kangkelin Formation of Upper Carboniferous-
Lower Permian; P; x— Xiaotikanlike Formation of Lower PemnMasr; P; b— Biyoulebaoguzi Formation of Upper Permian; T; e—Ehuobulake
Formation of Lower Triassic; T,—3k—Kelamayi Formation of M#ldle-Upper Triassic; T3h—Huangshanjie Formation of Upper Triassic; Tst
Taligike Formation of Upper Triassic; J1a—Ahe Formatientef Lower Jurassic; J1/— Yangxia Formation of Lower Jurassic; yi—Permian granite

[modified from 1 : 20 geological map of Quexiang® (K-#4=XVD) ]
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Fig. 2 TAS diagram for dacites Xiaotikanlike Formation of
Lower Permian near Tiereke hot spring, Baicheng (data

have been rectified by LOI,after Le Maitre et al. ,1986)
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Fig. 3 K,O-SiQ), dagram for dacites of Xiaotikanlike
Formation of [fewer Permian near Tiereke hot spring
of Baicheng,Chunty (data have been rectified by LOI,
after Rickwood,1989)
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Fig. 4 Chondrite-normalized REE-pattern diagram
for dacites of Xiaotikanlike Formation of Lower Permian
in Tiereke hot spring of Baicheng county

(chondrite data from Boynton et al. ,1984)
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1 BEHEEARBRTIEBS/MERIRARRETETE (N)MRMETE (X107 )DHER
Table 1 Major-element (%) and trace-element ( X 10~°) compositions of dacites of
Xiaotikanlike Formation of Lower Permian near Tiereke hot spring, Baicheng County

= 10BC24 10BC25 10BC26 10BC27 10BC28 10BC29 10BC30 10BC31 10BC32 10BC33
SiO; 69. 82 68.03 68. 38 66.72 67.32 66. 54 64.41 67.29 68.£06 67.45
TiO, 0.51 0.47 0.48 0.47 0. 50 0.48 0.92 0. 50 0. N 0.47
Al O3 14. 86 13. 83 14. 29 13.78 13. 85 13. 56 13.58 13. 86 18,79 13. 34
Fe, Oyp 4.29 3.92 2.78 5.54 4.61 5. 46 6. 14 5.13 4.09 4.76
MnO 0.03 0. 10 0.08 0.11 0. 10 0.11 0.14 0.11 0.09 0.11
MgO 0.53 0. 46 0.41 0.57 0. 54 0. 50 0. 54 0.%93 0.45 0.51
CaO 0.82 3. 14 2.79 2.93 3. 04 3.29 3. 84 2(94 2.68 3.21
Na, O 3.79 3.41 3. 84 3.69 3. 56 3.65 3.72 3. 09 3.957 3.72
K,O 2.95 2. 60 2.70 2.02 2.37 2.33 1.99 XY¥29 2.62 2.07
P, 0; 0.15 0.13 0.14 0. 14 0.15 0.15 0.25 0.15 0.14 0.14
ek H 2.26 4.19 3.66 4.01 4. 04 4.23 4. 64 3.94 3.67 4. 15
8=+ 100. 01 100. 28 99. 55 99.98 100. 08 100. 30 100 I'A 100. 35 99. 83 99.93
A/CNK 1. 36 0. 98 1. 00 1. 01 0.99 0.93 0889 1. 01 1. 01 0. 94
8 1. 69 1. 44 1.69 1.37 1.45 1.52 ™52 1.42 1.52 1.37
Li 20.7 20.7 14.1 25.5 25.0 25.6 27.4 22.6 19.5 24.8
Be 3.17 2. 80 3. 20 2.38 2.87 2.77 2.71 2.59 2.64 2.36
Sc 7.43 6.35 6. 84 6.70 7.05 6. 78 8.76 6.78 6.73 6.41
\ 8.18 7.62 8.03 9.46 8.16 S Bl 41.6 10. 8 10.9 9.35
Cr 4.56 4.08 2.74 3.30 5.04 FINGS 9.59 4.73 6.63 4. 20
Co 43.9 47. 2 48. 6 41.7 42.6 306. 2 43.2 41.6 44. 8 50. 2
Ni 3.16 2.72 1.77 3.99 3. 86 2.82 6.45 3.74 5.08 2.90
Cu 6.18 4.58 5. 15 5.36 5.11% 5. 86 8.98 5.40 5.49 4. 74
Zn 124 145 90. 4 153 115 129 154 130 107 110
Ga 26.6 25.1 25.2 25.4 20 6 25.8 25.9 25.6 25.4 24. 8
Ge 1.71 1.55 1.51 1.72 N 65 1. 66 1.72 1. 61 1.55 1.53
Rb 106 95.6 103 79.1 85.9 86. 2 74.3 86. 6 92.7 79.0
Sr 96. 3 193 170 176 180 188 199 176 170 192
Y 53.9 45.7 51.5 51.4 49.5 53.5 56.0 51.4 48. 8 50.0
Zr 547 457 542 £ 525 494 460 526 452 481
Nb 49.4 44. 4 47.1 A, 7 46. 3 44,6 45.3 44,3 46.1 42.7
Cs 6.46 4.57 5.16 4.09 3. 36 3.28 3. 81 5.32 3. 06 2.58
Ba 596 507 356, 371 633 1210 904 341 543 1736
La 85.1 75.8 76.8 79.3 76.2 77.4 81.7 77.4 76.5 74.8
Ce 167 149 153 157 151 155 162 155 154 149
Pr 19.2 17.0 17 18.1 17.3 17.9 18.6 17.7 17.8 17.2
Nd 74.9 65. 2 67.% 69.9 66.9 69. 2 72.2 68.5 67.8 66. 3
Sm 13.8 11.9 12.4 12.7 12.3 12.8 13.3 12.6 12.5 12.2
Eu 2.67 2.33 2.35 2.36 2.41 2.44 2.46 2.32 2.27 2.39
Gd 12.6 10.9 11.5 11. 6 11.2 12.0 12.4 11.7 11.4 11.1
Tb 1. 82 1.57 1. 69 1. 67 1.63 1.76 1. 82 1.70 1. 64 1. 60
Dy 10.3 8.95 9.75 9.70 9.33 10.3 10.5 9.77 9.41 9.32
Ho 1.99 1.71 1. 88 1. 89 1. 80 2.01 2.06 1. 89 1.79 1.78
Er 5.51 4.71 5. 30 5.31 5.02 5.71 5.89 5.40 5. 03 5. 04
Tm 0.82 0. 69 0.78 0.79 0.73 0. 85 0. 86 0. 81 0.73 0.74
Yhb 5.08 4. 26 4. 86 4. 96 4.55 5.31 5.36 5.05 1. 47 4.54
Lu 0.78 0. 64 0.75 0.75 0.69 0.82 0. 81 0.78 0.68 0. 69
Hf 12.9 11.1 12.8 11.4 12.4 11.7 11.1 12.5 10.9 11.4
Ta 2.88 2.61 2.80 2.62 2.68 2. 60 2.70 2.62 2.69 2.47
Pb 29.6 35.8 36.0 20.2 13.1 17.1 31.7 22.3 19. 2 10.1
Th 16.9 15.7 16.7 16. 4 15.7 15.6 16.7 16. 3 16.5 15.0
U 2.81 2.39 2.82 2.89 2.66 2.49 3.94 3.00 2.00 2.42

> REE 455. 56 400. 27 417. 04 427.76 410. 18 427. 36 445.91 421.51 415.13 406. 50
0Eu 0.61 0.61 0.59 0.58 0.61 0.59 0.57 0.57 0. 57 0.62
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Primitive-mantle normalized spider diagram
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Fig. 5
for dacites of Xiaotikanlike Formation near of Lower
Permian Tiereke hot spring, Baicheng (primitive-mantle

data from Sun et al. ,1989)
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Fig. 6 Tectonic setting discrimination diagrams for dacites

of Xiaotikanlike Formation of Lower Permian near Tiereke

hot spring, Baicheng (after Pearce,1996)
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Fig. 7

CL images of zircons from the dacites of Xiaotikanlike Formation of Lower Permion near Tiereke hot

spring., Baicheng; circles represent location of the measuring points, numbers represent ages (Ma)
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0.92) » & 3fi K T8 BB 85 41 9 Th/U HEAE (0. 002 AR AL | (GR 2.1 8). % Pb/** U AT 4
~0. 320, Rubatto, 2002) , {75 & 3N #5 £1 B9 45 W0 288. 443 Ma(MSWD=2. 7) . i 4F ik NGZf U
Mo X35 MBS A AT 36 AN RUIRAE M AR I RO A IR U E] (R S D

x2 FHESAREBERMERITARREPHEAH LA-ICP-MS U-Th-Pb I RS &R
Table 2 LA-ICP-MS U-Th-Pb isotopic data of zircons from dacite of Xiaotikanlike Formation near Tiereke hiat spring, Baicheng

—
‘w\lu Pb ' e ’I‘h e U Th/U 207 Pb/z[]ﬁ Pb l;(‘}jﬁiit;% 206 pb/238 U 207 Pb/z()ﬁ Pb ;Z'jlﬁ)g];(/lf;a; 206 Pb/238 U
BT | OAL0TH X 1070) Wi | 1o | WM | 1o | KM | 1o |4 | Lo JEW | 1o | | 1o
1 9.77 109.5 178.58 | 0.61 |0.05194|0.00222]0.30938]0.01048|0.04316{0.00073| 283 95 274 8 272 4
2 5.61 61.75 96. 09 0.64 |0.052040.00309(0.32936{0.01741{0. 04586 |0.00086| 287 130 289 13 289 5
3 30. 04 268. 84 513.21 0.52 |0.05236| 0.0019 [0.34098|0.00866(0.04718[0.00076| 3Q1 80 298 7 297 5
4 2.56 23.5 43.63 0.54 |10.0527410.00448]0. 34288(0.02738|0.04711{0.00104| 3148 182 299 21 297 6
5 6.42 60. 5 115.44 | 0.52 ]0.05254(0.00279|0. 32647 | 0.015 [0.04503|0. 0008241309 117 287 11 284 5
6 7.81 86.0 139.05 | 0.62 [0.05157{0.00251|0.31563]0.01286[0.04435|0. 00078266 108 279 10 280 5
7 3.90 38. 36 69. 16 0.55 10.05344| 0.0031 [0.33407(0.01715]| 0.0453 {0.00884| 348 125 293 13 286 5
8 7.09 73.0 119. 85 0.61 |0.05324| 0.003 ]0.33629(0.01659|0.04578|0L00Q86| 339 122 294 13 287 5
9 4,33 35.42 76. 86 0.46 |0.05266|0.00384| 0.3386 |0.02276|0.04661(0.90100| 314 157 296 17 294 6
12 5.66 54. 94 101.88 | 0.54 | 0.0512 {0.00307]0.31578]0.01686| 0.0447 {0.00085| 250 132 279 13 282 5
15 14. 29 150. 89 259.08 | 0.58 |0.05245|0.00219(0.31854(0.01035(0. 04403 |0. 00075| 305 92 281 8 278 5
16 8.98 83.7 164. 3 0.51 |0.05258(0.0024210.32204(0.01214|0.°0%441|0.00078| 311 102 284 9 280 5
17 7.30 71.5 126.87 | 0.56 |0.05234| 0.0032 |0.33286(0.0181540.94608| 0.0009 | 300 133 292 14 290 6
19 9. 20 83.75 149.13 0.56 |0.05299]0,00281]0.34417(0.013%4 (7. 0471 {0.00088| 328 116 300 12 297 5
21 4,35 45.5 81.93 0.56 |0.05128|0.00303(0.30554(0.01608(0.04321|0.00081| 353 131 271 13 273 5
22 5.68 78.99 93. 88 0.84 |0.05247|0.00292(0. 33069 |0%01614|0.04571|0.00084| 306 122 290 12 288 5
23 4.10 40. 47 78.2 0.52 |0.05198|0.00371(0.30516%0.02007|0. 04258 |0.00086| 285 155 270 16 269 5
24 18.97 125. 26 353.38 | 0.35 |0.05198]|0.002090. 3268490, 00996| 0. 0456 |0.00077| 285 89 287 8 287 5
26 3. 84 46. 25 62.72 0.74 10.052940.00403]0,.3%654(0.02449(0. 04748 |0.00101| 326 164 302 18 299 6
28 4,29 45.02 75.69 0.59 |0.051690.00315[0.82645(0.01779{0. 04581 |0.00086| 272 134 287 14 289 5
29 4,76 48. 56 80. 69 0.60 |0.0527710.00374 ™04 3409 [0.02221]0.04687(0.00098| 319 153 298 17 295 6
31 4,15 38.57 68. 25 0.57 |0.052340.00881170. 3532 |0.02374|0. 04896 (0. 00104 | 300 158 307 18 308 6
32 3.20 33.79 54,49 0.62 |0.05202]0,00986| 0.3329 [0.02291]0.04643{0.00094| 286 161 292 17 293 6
33 5.32 51.35 97.07 0.53 |0.05238,0,09293(0. 32207(0.01578|0. 04461 |0. 00083 | 302 123 284 12 281 5
34 12. 66 116. 54 223.63 0.52 |0.05268 0200214 (0. 33489(0.01042|0.04612|0.00078| 315 90 293 8 291 5
35 4, 84 56. 55 84.78 0.67 |0.0991510.01205(0.32238(0.07756|0.04757|0.00237| 156 491 284 60 300 15
36 14. 28 101. 35 262.80 | 0.39 [0p05277|0.00211]0.33502{0.01013(0.04607|0.00078| 319 88 293 8 290 5
38 2.78 30.49 48.63 0.63005212|0.00393] 0.3264 |0.02285|0.04545|0.00093| 291 163 287 17 287 6
39 6. 85 70. 81 116. 74 0.B1 |0N0524510,002621(0.34129(0.01446|0,04722{0.00085| 305 110 298 11 297 5
41 7.10 84.16 142. 83 0,59, 0. 0527710.0025710.33551(0.01365|0.04614{0.00083| 319 107 294 10 291 5
43 4,37 40. 09 74.22 M54 |0.05299] 0.0037 [0.35374(0.02262(0.04845| 0.001 328 150 308 17 305 6
44 4.39 43. 74 75. 85 0.58 |0.05265|0.00324(0.33859| 0.0187 |0.04668| 0.0009 | 314 134 296 14 294 6
45 4,84 72.15 78. 34 0.92 |0.052440.00325(0.33473(0.01864|0.04633|0.00089| 304 135 293 14 292 6
46 5.09 51.85 91.13 0.57 10.05200(0.00318]0.32543(0.01780|0.04543{0.00088| 285 134 286 14 286 5
47 3.87 48. 06 65.08 0.74 10.05232|0.00357(0.33701{0.02106{0.04675|0.00094| 300 148 295 16 295 6
48 17. 64 135. 67 308.35 | 0.44 |0.05384|0.00217(0.35279(0.01086{0.04769|0.00082| 364 88 308 8 300 5
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Table 3 Sr-Nd isotopic analyses for dacites of Xiaotikanlike Formation of Lower Permian near Tiereke hot spring, Baicheng

5 Sr( X107 %) [Nd( X107 5)| 87Sr/86Sr 26 M3 Nd/M" Nd 26 ena (1) ese (1) Tom (Ga) Toni (Ga)
10BC25 193 65. 2 0.717504 0.000010 0.512150 0.000004 | —6.347557|177.779219 1.47 1. 38
x4 FAPEEAREERT-ES/NMERITARRE P RN REXLEE

Table 4 Pb isotopic analyses for dacites of Xiaotikanlike Formation of Lower Permian near Tiereke hot spring, Baicheng

FEdh |25Pb/25Ph 26 207 Ph/205 Ph 26 206 Ph /20t Ph 20 207 b/ Ph 26 205Ph /201 Ph 20
10BC25 2.150368 0. 000027 0. 871687 0.000010 | 17.871197 | 0.000616 | 15.582144 | 0.00Q3 10} 38.440112 | 0.001306
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Fig. 8 LA-ICP-MS U-Pb zircon concordia diagrant
from the dacites of Xiaotikanlike Formation of Lower

Permion near Tiereke hot spring, Baich&ng
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Fig. 9

(a)—ena (1)-es; (1) diagrams(after Han Yinwen et al. , 2003) ; (b)—Pb isotopic evolutionary curves of mantle,

upper crust and lower crust according to Zartman Pb model (after Doe et al. , 1979)
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Geochemistry and Isotopic Geochronology of Dacites from the Lower Permian
Xiaotikanlike Formation in the Southern Margin of South Tianshan,

and Its Tectonic Significances
LUO Jinhai, CHE Zicheng, ZHOU Ningchao, YANG Wei, SONG Hongxia, HOU Xiadjity, HAN Kui

State Key Laboratory of Continental Dynamics ( Northwest University) ,

Department of Geology . Northwest University, Xi’an, 710069
Abstract

Along the southern margin of South Tianshan occurs a 300-km-long EW=trending volcanic rock belt
consisting of mafic, intermediate and acidic rocks of the lower Permian XiadtiKanlike Formation. Dacites
outcropping near the Tiereke hot spring are characterized by calc-lkdline (§ = 1. 37 ~ 1. 69) and
metaluminous-peraluminous (A/CNK=0.89~1. 36), enrichment in LREE (LLa/Yb=10.45~12.77) and
elements such as Th, Hf, Zr, Tb, Gd, Rb,U, and depletion in eleriénts such as P, Ti ,Nb, Ta, Sr and
Ba. They have a medium negative Eu anomaly (§Eu=0. 57~0. 62 h\_with e\, (288 Ma) = —6. 77, &5 (288
Ma)=117.78, TDM=1. 47 Ga. U-Pb LA-ICP-MS dating on zircén yields a weighted **Pb/** U age of
288.443.0 Ma (MSWD=2.7). Combined with regional geol@gical data, the dacites are likely the result
of partial melting of mid-lower crust in the Tianshan onedenic belt, and formed in an post-collsional

extension settings in early Permian.

Key words: southern margin of South Tianshaps Early Permian; Xiaotikanlike Formation; dacite;

geochemistry; isotopic geochronology





