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Fig. 2 The micro photoshop and geological characteristics
of the pillow basalts of Qijiaojing Formation, Bogda
(R LRESDE: (DB
(end)— BRRZ R A B 50XF 10X
(a)—The pillow basalts and sandstones; (b)—the sandstones;

(¢, d)— the micro photoshop of the pillow basalts, 50X and 10X
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Fig. 3 The section of the pillow basalts of

Qijiaojing Formation, Bogda
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Table 1 Major (%) ,trace element ( X107°) and REE ( X 107°) results for the Qijiaojing Formation of Bogda
[ R 13BD-19h 13BD-20h 13BD-21h 13BD-22h 14HM-05(1)h | 14HM-05(2)h | 14HM-05(3)h | 14HM-05(4)h
SiO, 47. 28 49. 45 48. 29 47.92 47.07 49. 26 46. 94 47. 26
TiO, 2. 10 1. 97 2.07 2. 04 2. 04 1.99 2. 00 2.02
Al Oy 16. 72 15.76 16. 30 15.75 16. 22 15. 87 16. 10 16. 20
Fe; O 1.33 1. 65 1. 47 1.52 1.71 1. 82 2. 44 2.01
FeO 9.09 7.99 8.95 9.08 8.52 7.62 8. 20 8. 36
FeOr 10. 29 9.47 10. 27 10. 45 10. 06 9. 26 10. 40 10. 17
MnO 0.18 0.19 0.18 0.17 0.18 0.17 0.18 0.18
MgO 6.52 6. 50 7.09 7.49 7.03 6. 39 7.02 6. 81
CaO 10. 04 10. 26 8.43 8. 46 10. 72 10. 64 10. 61 10. 73
K,O 0. 24 0.15 0.53 0. 60 0.18 0.18 0.17 0.17
Na, O 2. 88 2.93 2.75 2.76 2.53 2.76 2.52 2. 64
P, Os 0. 36 0. 34 0. 32 0.32 0. 36 0. 34 0. 34 0. 35
LLOI 3. 21 2. 80 3.59 3. 88 3. 36 2.87 3. 39 3.18
Tol 99. 95 99. 99 99. 97 99. 99 99.92 99.91 99.91 99.91
Mg*# 53.04 55.01 55.15 56.09 55.47 55.16 54.61 54. 41
La 12. 00 11. 40 11. 30 9. 82 9.61 10. 00 9. 88 9. 24
Ce 31. 80 29.70 30. 40 26. 60 25. 80 27. 30 27.20 26. 30
Pr 4. 82 4. 46 4. 77 4. 26 4.13 4. 29 4. 27 4.22
Nd 23. 20 21. 20 22. 60 20. 00 20. 40 21. 10 21. 00 20. 90
Sm 6.51 5.91 6.53 5. 80 5.67 5.67 5.72 5.54
Eu 2.09 1. 96 2.16 1. 82 1. 80 1.77 1. 82 1.79
Gd 7.26 6.78 7.26 6. 80 6.61 6. 56 6. 50 6.51
Tb 1.21 1.11 1.21 1. 05 1.03 1. 06 1. 03 1. 05
Dy 7.52 6.76 7.42 6.73 6.52 6.52 6.42 6. 40
Ho 1.54 1. 38 1. 46 1.32 1. 36 1. 34 1.32 1. 32
Er 4. 22 3.78 4. 15 3.82 3. 68 3. 65 3.62 3.52
Tm 0. 66 0.57 0. 64 0.56 0. 54 0. 54 0. 54 0.52
Yb 4.23 3.70 4.08 3.72 3.45 3. 45 3.42 3. 34
Lu 0.62 0.57 0. 60 0. 54 0.52 0.52 0. 50 0. 50
K 2058. 60 1280. 67 4563. 05 5180. 23 1494. 23 1494. 23 1411. 22 1411. 22
P 1624. 80 1527. 43 1449. 66 1453. 73 1570. 98 1483. 70 1483. 70 1527. 34
Ti 13024. 60 12161. 75 12886. 49 12735. 41 12227.76 11928. 06 11988. 00 12107. 88
Y 35. 80 32.20 35. 30 33. 60 28.70 30. 80 29.50 28.20
Cu 66. 80 65. 60 59.50 56. 40 75.50 72. 60 74. 20 77.50
Pb 2.05 2. 80 1. 84 3.12 13. 30 1. 30 0.76 0. 47
Zn 96. 90 98. 60 98. 10 104. 00 126. 00 94. 20 90. 40 96. 40
Cr 210. 00 189. 00 156. 00 149. 00 201. 00 200. 00 200. 00 192. 00
Ni 77.00 70. 60 81. 60 67. 00 75.90 71.90 74. 00 74.70
Co 42.10 41. 60 41. 30 36. 80 43. 00 38.90 44. 60 41. 80
Li 10. 20 8. 68 17. 80 16. 40 8.78 7.43 8. 54 8. 21
Rb 5.50 3.08 8. 19 8. 70 9.38 4. 17 3. 66 3. 20
Cs 0.65 0.48 1. 14 1.70 0.91 0. 66 0.77 0.57
Mo 0. 96 0. 60 0.93 0.46 0.58 0. 49 0. 56 0. 56
Sr 335. 00 307. 00 276. 00 283. 00 334. 00 339. 00 316. 00 338. 00
Ba 129. 00 82.50 151. 00 140. 00 73.60 83. 30 73.70 75.70
\% 322. 00 295. 00 268. 00 240. 00 346. 00 332. 00 332. 00 341. 00
Sc 39. 20 35. 20 31. 90 28.50 17. 50 30. 00 22.80 14. 80
Nb 5.28 4. 67 4.47 4. 05 5.49 5.31 5.24 5.24
Ta 0.42 0. 36 0. 36 0. 30 0. 42 0.42 0. 40 0. 40
Zr 159. 00 142. 00 174. 00 163. 00 162. 00 156. 00 156. 00 157. 00
Hf 4.32 3. 87 4. 69 4. 06 4. 36 4. 15 4. 24 4.25
Ga 20. 20 18. 00 19. 10 18. 50 19. 90 19. 20 19. 40 19. 20
U 0. 30 0. 25 0. 32 0. 28 0. 22 0. 24 0. 24 0.19
Th 0.77 0.63 0. 81 0.68 0.37 0.52 0. 50 0. 31
> REE 107. 68 99. 28 104. 58 92. 84 91.12 93. 77 93. 24 91. 15
(La/Yb)x 2.03 2.21 1. 99 1. 89 2.00 2.08 2.07 1.98
(Nb/La)n 0.42 0. 39 0. 38 0. 40 0.55 0.51 0.51 0.55
La/Ba 0.09 0.14 0.07 0.07 0.13 0.12 0.13 0.12
Th/Ce 0.02 0.02 0.03 0.03 0.01 0.02 0.02 0.01
Zr/Y 4. 44 4. 41 4.93 4. 85 5. 64 5.06 5.29 5.57
oEu 0.93 0.95 0. 96 0. 89 0. 90 0. 89 0.91 0.91
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Fig. 5 Chondrite-normalized REE diagram and primitive mantle-normalized trace elements diagram of the Pillow basalts of

Qijiaojing Formation, Bogda (chondrite-normalized and primitive mantle-normalized according as Sun and McDonough, 1989)
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Nb i1 f La/Ba {H ( Weaver and Tarney, 1984;
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Fig. 6 The tectonic setting discrimination diagram of the pillow basalt of Qijiaojing Formation, Bogda
(a after Wood,1980;b after Pearce et al. , 1995;c after Kerr et al. , 1997;d after Pearce and Cann,1973)
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(a) : A—Depleted mid ocean ridge basalt; B—enrichment type mid ocean ridge basalt and within plate basalt; C—within plate basalt;

D—volcanic arc basalt; (b): SHO—island arc shoshonite series; ICA—island arc calc-alkaline series; IAT—island arc tholeiite series;

WPB—within plate basalt; MORB—mid ocean ridge basalt; TH—tholeiite series; TR—transitional basalt; ALK-—alkali basalt
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Fig. 8 The stratigraphic column of Qijiaojing Formation of Carbonferous in southern Xialaoba, Xinjiang
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Geochemistry of the Qijiaojing Formation Pillow Basalt in the Eastern Bogda
Orogenic Belt, East Tianshan and Its Implications for Tectonic Setting
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Abstract

The study carried out geochemical analysis of pillow basalts in the group of Qijiaojing, Eastern Bogda
Orogenic Belt in East Tianshan. The results show that the basalt belongs to sub-alkaline tholeiitic basalts,
with slight enrichment in LREE ((La/Yb)y=1.89~2.21) and a weak Eu anomaly (SEu=0.89~0.96),
presenting the typical features of island-arc basalts which have negative anomalies of Nb, Ta and Ti. The
trace elements of pillow basalts, except active elements (Cs, Rb and Ba), are similar to that of lower
crust, between one time to two times contrast N-MORB. (La/Nb)y=1.82~2.62>>>1 suggests that the
volcanic rocks was contaminated by the lithosphere during the uprising process of magma. Zr content
(>>142X10"°%) and Zr/Y ratio (> 4) show the characters of intraplate volcanic rocks. In multiple
environment discrimination diagrams, the samples of the volcanic rocks fall into the N-MORB area or the
margin of IAT area or the intraplate basalt area, presenting characteristics of both N-MORB and IAT.
Combined with the sedimentary tectonic environment of early-Carboniferous strata in the region, it can be
concluded that the southern Xialaoba area in the Eastern Bogda Orogenic Belt should be in the extension

tectonic environment (arc-back extension) in the Carboniferous.

Key words: Bogda region; pillow basalts; geochemical characteristics; sedimentary tectonic

characteristics; tectonic environment



