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Geochemical characteristics and their geological significance
of Permian bimodal volcanic rocks in Panzhihua, Sichuan

ZHU Liang, XI Ai-hua, WANG Wan-qiong, ZHONG Xiang, WU Yao-ye
College of Earth Sciences & Technology, Southwest Petroleum University, Chengdu 610500, China

Abstract; Panzhihua Permian volcanic rocks consist of basal and alkaline ends of basalt and trachyte, and the
intermediate transitional types are absent. SiO, content in the basalt ranges from 45. 65% to 49. 32% , while SiO,
content in the trachyte ranges from 64. 39% to 69. 17% , which constitute the classic “bimodal” volcanic assembla-
ges. Both basalt and trachyte are enriched in Na and light rare earth elements, but depleted in K, with obvious
light and heavy rare earth fractionation. In addition, the variation in typical trace elements ratios of Nb/Ta, Th/
Ta, and Th/U is relatively small, the ratios in the basalt are 15. 16, 2. 70 and 4. 13, and that in the trachyte are
15.40, 2. 55 and 4. 12, respectively, indicating that they have similar geochemical properties. Trace element char-
acteristics show that, except minor high field elements like Ti and Y that are not consistent, changes of most trace
elements in the basalt and trachyte are similar, and characteristics of Rb, Ce, Y, Nb, Hf and Ta is consistent with
that of Ocean Island basalt (OIB) , which indicate that the Panzhihua volcanic rocks are with magma property from

mantle column structure system, and magma stemmed from partial melting of garnet lherzolite lithosphere mantle.
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Combined with the previous studies, the determination of the Permian bimodal volcanic rocks in Panzhihua not only

implies that the magma was formed in the extensional rift tectonic environment, but also supports that the origin of

the Permian Emeishan igneous province in southwest China is related to mantle plume.

Key words: bimodal volcanic rocks; rock geochemistry; Ermeishan igneous province; Panzhihua; Sichuan
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Fig.2 Microscopic characteristics of trachyte from Panzhihua region
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Table 1 Major element and trace element results of trachyte and basalts from Panzhihua region

e BHO4 BHO5 BHO6 BHO7 BHOS8 BH11 BHI12 BHI13 BH14 BH15
A Hlmis  Mims HmE MmE Hms . XA Zlks ZlkE 2l KR
Si0, 64.39 64. 54 64.71 69. 16 69. 17 45. 65 49.02 49.32 47.59 48. 86

Al, 04 14. 07 14.27 14. 34 11.37 11.43 9.12 11. 42 11. 47 12.21 11.98
CaO 2.01 1.92 1.82 0.71 0.74 8. 64 9.94 7.86 10. 85 8.09

TFe, 05 6.45 6.38 6.13 7.05 7.12 12.22 11.18 11.17 12.72 11.23
K,0 3.16 4.68 4.53 4.60 4.67 0.75 1.74 2.21 0.74 2.00
Na, O 5.78 4.87 4.96 4.96 4.91 1.87 1.81 2.53 3.03 3.10
MgO 0.40 0.37 0.37 0.22 0.22 15. 00 8.88 8.49 8.36 8.26
MnO 0.22 0.20 0.20 0.27 0.27 0.19 0.18 0.17 0.23 0.16
P,0s 0.12 0.12 0.12 0.04 0.05 0.21 0.27 0.34 0.22 0.32
TiO, 0.69 0.71 0.71 0.57 0.56 2.00 2.50 2.56 2.32 2.79
BaO 0.10 0.12 0.11 0.04 0.04 0.03 0. 06 0. 06 0.03 0. 06
LOI 2.13 1.91 1.93 0.52 0.58 3.36 1.94 2.57 1. 68 2.33

A/CNK 1.28 1.24 1.27 1. 11 1. 11 0.81 0.85 0.91 0. 84 0.91
Total 99.52 100. 09 99.93 99. 51 99.76 99. 02 98.92 98.75 99.98 99.18

Rb 78.10 106. 50 102. 00 129. 50 123. 00 28.00 41.00 53.00 23.00 36. 00
Ba 907. 00 949. 00 930. 00 370. 00 349. 00 297.00 552.50 582.50 295.00 546. 00
Th 15.95 16.25 16.75 20. 30 20. 40 3.15 4.15 6.30 2.50 6.70
U 3.71 3.86 4.10 4.99 5.20 0.85 0.95 1.35 0. 80 1. 40
Ta 6. 10 6. 00 6.20 8.60 8.70 1.25 1. 80 2.05 1. 10 2.00
Nb 93.50 92. 80 95.70 135.50 131. 00 18. 00 25.50 34.00 15. 00 34.00
Sr 141. 00 143.50 140. 50 24. 80 22.30 416. 50 540. 50 618. 00 552.00 502. 00
Zr 781. 00 774. 00 789.00  1110.00  1050. 00 152.50 204. 50 234.00 142. 00 238.00
Hf 18.90 19.10 20. 10 25.40 25.80 3.05 4.40 5.05 2.90 4.90
La 92.70 92.40 93.80 124. 50 116. 00 25.00 35.60 47.83 21.69 46. 12
Ce 206. 00 209. 00 210. 00 278. 00 259. 00 47.43 68. 00 90. 56 40.90 87.20
Pr 23. 60 23.70 25.00 31.20 30. 10 5.99 8.71 11. 49 5.23 10. 93
Nd 90. 00 88. 60 92. 00 119. 00 116. 00 24.99 34.25 44.26 22.18 43.02
Sm 17. 40 17. 45 17.55 22.60 22.90 5.83 7.90 9. 66 5.59 9.40
Eu 4.62 4.56 4.76 4.34 4.23 1.77 2.54 2. 64 1.79 2.61
Gd 15. 15 15. 50 15. 40 20. 40 21. 00 5.11 6. 86 7.27 5.72 7.30
Th 2.30 2.33 2.36 3.15 3.24 0.69 0.79 0.90 0. 80 0.83
Dy 14. 60 14. 35 15.35 20. 50 20.70 3.74 4.52 4.94 4.34 4.86
Ho 2.71 2.79 2.86 3.83 3.82 0.71 0. 88 0.91 0. 86 0. 86
Er 7.43 7.56 7.68 10. 65 10. 30 1.94 2.20 2.44 2.36 2.32
Tm 1.02 1.04 1.04 1.44 1.42 0.23 0.28 0.30 0.28 0.28
Yb 6.62 6. 81 6.53 9.40 9.34 1.31 1. 56 1.73 1. 64 1. 66
Lu 0.99 0.98 1.03 1.41 1.37 0.19 0.23 0.25 0.23 0.23
Y 74.50 73.80 75.50 106. 00 104. 00 21. 41 19.75 21. 66 19.95 21.06

SREE 485. 14 487.07 495. 36 650. 42 619. 42 124.89 174.30 225.18 113.61 217.62
LREE 434.32 435.71 443. 11 579. 64 548.23 111. 00 156. 99 206. 44 97.38 199. 28
HREE 50. 82 51.36 52.25 70.78 71.19 13.90 17.31 18.74 16.23 18. 34

LREE/HREE 8.55 8.48 8.48 8.19 7.70 7.99 9.07 11. 02 6. 00 10. 87
Lay/Yby 10. 04 9.73 10. 30 9.50 8.91 13.74 16. 37 19. 83 9.49 19.93
8Eu 0.85 0.83 0. 87 0.61 0.58 0.97 1.03 0.92 0.96 0.93

8Ce 1. 05 1.07 1.04 1. 06 1. 05 0.92 0.92 0.92 0.91 0.92

TE: LOT = Felkqt.
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