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Fig. 1 Regional geological map of the Linzhou Basin (modified from Dong et al. , 2005)
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Table 1 Characteristics of major and trace elements in Linzizong volcanic rocks, Linzhou Basin

TSR L79924 179926 1036 L7991 L7993 L7994 1060 L79914 L79917 1086-2 1087-2
AOAT RH WA e BERA BERA BERA BERE BERH BERR BERE BERA
H sorpgl bl hg] AR A4l S 2 R S £ WA WA AR hAIRZH
Si0, 63.7 63.23 61.09 73.9 68. 13 71.56 717. 64 74. 62 75.58 73.69 76. 04
TiO, 0.61 0. 66 0.58 0.13 0. 47 0. 46 0.12 0.18 0.3 0.21 0.2
Al 05 16. 09 15. 49 15. 89 14.28 15. 31 12. 4 11.42 13.16 11. 21 13.37 13. 04
TFe, O 5.35 6. 63 3.21 1.68 3.25 3.53 0.97 1.29 2.6 0.57 0.82
FeO 1.32 0.9 1.91 0.4 0.4 0.28 0.48 1.3 0.38 1.02 0.44
MnO 0.09 0.16 0.12 0.02 0. 04 0.12 0. 04 0.02 0.03 0.1 0. 06
MgO 2.15 1.94 2.56 1. 05 1.62 0.53 0.21 0.08 0.48 0. 68 0.2
CaO 4.03 2.76 4.86 0.95 1.76 2.34 1.6 0.41 0.59 1.28 0. 63
Na, O 3.42 3.35 3.13 0.55 0.95 3.81 3.46 3.57 1.71 2.87 2.65
K,0 2.38 2.48 2.34 4 4.18 2.41 1.72 5.24 5.55 5.3 5.06
P, 0y 0.17 0.25 0.17 0.03 0.1 0.09 0.03 0. 06 0. 14 0.07 0. 06
Loss 2.64 2. 69 3.51 3.54 4.5 3.3 2.12 1.1 1.77 0.83 0.79
Total 100. 63 99. 64 99. 36 100. 13 100. 31 100. 55 99.8 99.73 99.96 99.98 99.99
A% 101 121 131. 45 10. 4 41.63 59.7 14.93 10.1 37.4 10. 34 10. 34
Cr 18.7 25.7 33.0 6.03 20. 40 11.3 8.0 2.87 11.7 14 18
Co 27.6 18.9 17.0 12.9 8.25 38.2 1.3 45.8 33.5 2.63 2.62
Ni 3.89 5.47 12. 08 2.57 5.29 3.84 1. 96 1. 69 9. 80 3.75 6.56
Rb 53.2 125 96 132 143. 66 59.9 81.0 185 163 265.0 219
Sr 326 329 29 86. 1 87.17 183 178 151 164 319.0 246
Y 20. 4 21.0 26.0 21.5 19. 25 17.8 35.5 4.61 17.7 21.3 19. 95
Zr 110 106 145 113 160. 40 117 112 119 113 132.0 113
Nb 6. 86 6. 04 10. 00 9.52 10. 35 7.48 11. 00 5.51 8.67 18. 80 16. 4
Ba 393 358 491 503 115.03 240 279 590 813 776 858
La 25.7 23.1 28.6 36.9 32.82 28.6 40.9 13.2 38.3 46.0 36. 35
Ce 51.4 47.2 59.3 74.8 64. 81 60. 5 88.8 38.9 60. 7 82.7 70. 06
Pr 6.37 5.91 6.37 9.21 7.84 7.31 10. 90 2.68 8.24 8.04 6. 67
Nd 23.4 23.1 21.3 33.3 28.20 27.4 34.7 8.71 29.1 22.3 20. 45
Sm 4. 66 4.63 4.54 6.43 5.25 5.11 7.58 1.48 5.32 4.21 3.8
Eu 1. 11 1.12 1.25 0. 60 0.73 0.97 1. 09 0.32 1. 10 0.70 0.6
Gd 3.91 4.06 4.37 5.10 4.15 4.15 6.95 1.13 4.02 3.45 3.46
Th 0.59 0. 63 0. 60 0.75 0.61 0.62 1.12 0.16 0.57 0. 56 0.55
Dy 4.06 4.17 3.92 4. 86 4.03 3.97 5.88 0.99 3.47 2.92 3.35
Ho 0. 84 0. 86 0. 85 0.97 0.83 0.79 1.27 0.21 0. 60 0. 60 0.6
Er 2.26 2.44 2.36 2. 64 2.22 2.17 3.24 0.61 1.71 1.87 1.88
Tm 0.32 0.33 0.35 0.37 0.30 0.31 0.52 0.10 0.23 0.31 0.35
Yb 2.21 2.29 1.89 2.59 2.17 2.23 3.08 0.67 1.62 1.99 1.92
Lu 0.32 0.34 0.28 0.39 0.31 0.33 0.49 0. 09 0.24 0.31 0.32
Hf 3.70 3.61 3.10 4.97 5.95 4.19 3.22 4.10 3.08 2.92 2.88
Ta 0. 65 0. 56 0.79 1.07 1.13 0.75 0.71 1.08 0.74 1.67 1. 46
Pb 22.9 21.8 12.3 9. 86 17.30 28.0 5.3 17.2 15.9 2.7 13.33
Th 9.95 8.32 8.53 22.5 20. 25 14.0 13.0 19.3 21.0 26. 1 24.74
U 2.56 1.82 1.99 3.43 3.86 2.70 2.85 6.09 4.23 5.57 5.74

TR ERICRALIN% TR AN x107°
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A response of volcanic rocks to the India-Asia continental collision: A case
study on Linzizong volcanic rocks in Linzhou, Tibet

DONG Guochen, MO Xuanxue, ZHAQO Zhidan, ZHU Dichen
( China University of Geoscience, Beijing 100083, China)

Abstract: Intensive volcanism is usually associated with India-Asia continental collision. The Linzizong volcanic
succession ( shortly LVS) , a result of the India-Asia continental collision, spreads as an over 1200km long volcanic
rock zone in whole Gangdise belt north to the Yarlung-Zangbo collision belt. The LVS, nominated in Linzhou area,
consists of andesite, rthyolite and the related pyroclastic rocks with interlayers of sedimentary rocks. With vast
rhyolitic ignimbriteat at the top of the succession, the LVS can be divided into three volcanic cycles formed between
63. 89Ma and 48. 73 Ma. The petrological and geochemical data show that the SiO,, K,O and Al, O, contents in the
LVS increase and the magma was graded from intermediate, moderate potassium and metaluminous to acid, high
potassium and peraluminous upwards. Vast hot tuff flow developed in the late stage of the succession. All the data
indicate that the thickness of the crust was thickened from 3040 km in the early stage to 50-60 km in the late
stage. The volcanic rocks in LVS are relatively enriched in Cs, Rb, K, U and depleted in Ta, Nb, Ti, Sr, Ba, P.
The lower part of LVS is geochemically similar to the andesite of late Mesozoic Sanri Fm. , and the upper part is
likely same as Miocene high potassium volcanic rocks in Wuyu and Zhaga volcanic basins. It is indicated that the
early derived magma is imprinted with subducted slab of the new Tethys oceanic crust and the midlle-late magma
has post-collisional characteristics. Therefore, the LVS as a response to the collision process between India and
Asia continents has recorded the evolutionary process from collision to post-collision between the India and Asia
continents from 64 Ma to 48 Ma in the Paleocene and Eocene.

Key words: continental collision; volcanic activity; Linzizong volcanic succession; evolution; Linzhou; Tibet



