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Fig. 1 Sketch map showing the distribution of the voleanic rocks in the study area
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Table 1 Analysis of the chemical compositions (% ) of the volcanic rocks

#% %E@ fl‘f SiO: TiOz A1203 Fezoz FeO MnQ Mgo CaO Na:O K:O P:Os CO: %9& Mg*

o
FC2 RW¥E  61.85 0.74 17.79 1.93 2.20 0.12 1.21 6.37 2.61 3.28 0.35 .08 19  1.84
FC3  HELH  69.91 0.73 14.92 2.42 0.60 0.10 0.96 3.77 2.49 2.38 0.27 0. 83 21 0. 88
FC4 RIL¥E  62.43 0.98 19.02 3.43 0.70 0.14 1.31 4.06 2.59 3.21 0.40 1.46 21  1.73
FC5 ®%EA  63.54 0.95 15.95 3.90 0.85 0.11 1.54 4.8 2.34 2.26 0.50 2.69 21 1.03
FC6  &IA  57.65 1.11 1597 472 1.70 0.13 2.74 6.04 2.13 2.5 0.55 0.70 3.40 26 1.50
FC7 RIL¥A  58.40 0.80 19.02 4.37 1.05 0.09 2.01 4.94 2,31 3.12 0.32 3.23 24 1.91

FC§ MMZRAE 49.50 0.77 15.34 3.8 510 0.18 7.78 9.76 1.67 0.8 0.47 1.52 2.88 41 1.01

FC9 ZIuAE  59.81 0.80 18.40 3.58 1.30 0.17 1.92 530 2.51 2.52 0.48 2. 66 25 1.51

H#H: Mg" =100 x [Mg?*/ (Mg?* + Fe**) ],
g £
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Table 2 Analysis of trace element and rare element composition (jg/g) of volcanic rocks

Has FC9 FC8 FC7 FC6 FC5 FC4 FC3 FC2
HAOEWK TUIHE B ZRE e ZIE BEE IS BEE ZI%E
Se 13.73 44. 68 14.79 17. 65 17.93 12.35 9.13 12. 55
v 108.3 242.6 107.4 167.3 159.1 107.0 70.70 113.4
Cr 229.6 432.7 155.7 77. 84 103. 1 76.31 83. 36 67. 59
Co 19.21 47.71 15.94 22.82 18. 05 16. 12 9. 62 14. 86
Ni 102.9 86. 70 43.07 57.07 54.53 36. 90 35.34 31. 51
Cu 27.23 99.75 29. 31 36. 58 37.50 39.17 22.12 26. 66
Ga 20. 58 17. 85 20. 11 26.23 29.24 22.06 21.11 22,15
Rb 138. 8 28, 88 65. 64 96. 61 96. 28 153.3 112. 1 142.7
Sr 1 080 633.3 884. 1 1848 1 448 961. 6 1018 980. 5

Y 21.50 19. 39 20.91 20. 90 31.23 14.92 11.57 15. 39
Zr 242.9 79. 34 178.8 241. 4 268.9 213.6 143. 8 218.7
Nb 12.58 4.72 9.35 19.94 14. 42 10. 58 5.96 10. 47
Mo 1.70 1.18 1. 00 1.20 1.08 1.72 1.88 1.48
Sn 0.90 1.24 3.76 1.48 1.54 1.19 1.20 1. 80
Sb 1. 50 0.89 0. 48 2.23 3.62 1.22 1.17 0.76
Ba 1516 588.0 1312 1120 1426 1507 1378 1456
Cs 1.72 2. 45 0.38 0.59 0. 62 1.59 2.56 1.25
Hf 5.87 2.27 4.84 6.76 7.24 5.38 3.89 5.44
Ta 0.57 0.18 0.46 0.96 0.69 0. 50 0.32 0.52
Pb 18.38 4.37 19.36 9.19 16. 99 19.91 28.74 21.25
Th 8. 66 1.36 6.95 8.31 9.11 8.73 5.39 8.92

U 1. 67 0.42 1.79 1.21 2.10 1.63 1.52 1. 65
La 102. 1 20. 10 67.42 70.23 108. 5 61.54 38.19 64.39
Ce 167. 1 47.91 102.4 137.5 160.3 118.5 70. 19 121.2
Pr 20.30 6. 00 14. 80 15.67 22.85 12. 40 7.48 12.95
Nd 75.27 26. 76 55.39 57.57 87.72 45. 60 27.75 47.17
Sm 11.36 5.77 9.12 9.40 13.91 7.14 4.53 7.23
Eu 2.78 1.37 1.95 2.21 3.04 1.59 1. 02 1.58
Gd 8.08 4,76 6. 44 6. 84 10. 11 4.73 3.23 4. 81
Tb 0. 96 0.67 0.82 0.84 1.22 0. 56 0.39 0.59
Dy 4.58 372 4.18 4.11 6.11 2. 67 2.06 2.98
Ho 0.78 0.73 0.75 0.75 1.06 0.48 0.38 0. 55
Er 2.03 1.87 2.00 1.91 2.70 1.37 0.97 1. 47
Tm 0.25 0.25 0.26 0.23 0.33 0.18 0.12 0.19
Yb 1.65 1. 68 1.61 1.73 2.24 1.13 0.84 1.26
Lu 0.23 0.24 0.26 0.25 0.30 0.16 0.13 0.20

S REE 397.4 121.8 267.4 309.2 420.3 258. 1 157.3 266.5
LREE /HREE 20. 41 7.76 15.37 17.57 16. 46 21.92 18.37 21.14
(La/Yb)s 44,32 8.57 29.96 29.12 34.79 39.13 32.65 36. 69
(Ce/Yb), 20. 44 5.76 12.82 16.06 14. 49 21.24 16.91 19. 45
8Eu 0.89 0. 80 0.78 0.84 0.78 0.84 0.81 0.82
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Tectonic setting and petrogenesis of Qingshan Formation volcanic rocks in western
Shangdong Province: Evidence from major elements and trace elements

e B e o s

LIU Shen'?, HU Rui-zhong', ZHAOQO Jun-hong"?, FENG Cai-xia'?
(1. Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemisiry, Chinese Academy of Sciences, Guiyang 550002, China; 2. Graduate
School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The volcanic rocks in the study area all belong to sub-alkaline series including olivine basalt, andesite
and dacite, from basic to intermediate, and to acid. By studying the characteristics of major and trace elements, we
think it is the result of post collision arc (continental margin arc) volcanism, with the characteristics of within-plate

basalt. Because there are many continental-crust minerals and the fluids coming from subducted sediments and

UL U s

lower mantle in upper mantle, contamination and metasomatism can take place in upper mantle, forming the

enriched mantle source, which is enriched in phlogopite and incompatible elements, and posses the elemental

characteristics of crustal source. The forming of the volcanic rocks is the result of the partial melting of the enriched
mantle, however, there can exist fractional crystallization of clinopyroxene, plagioclase, olivine, Ti-Fe oxide and
other minerals and cumulation of olivine in the magma reservoir during the course of cooling.

Key words: tectonic setting; volcanic rocks; petrogenesis; metasomatism; partial melting; fractional crystallization;

Shandong Province
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