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Lithogeochemical Characteristics of Basic-Ultrabasic
Intrusion, Xiaosongshan, Helanshan
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Abstract The Xiaosongshan basicultrabasic complex is consists of three closely associated rocks (peridotite
gabbro and pyroxenite). The Mgt of the basic rocks is O 71 to 0 76, which is similar to Mgi of the original
magma. The M g” of the ultrabasic rocks is 0 80~ 0 89, demostrates the characteristics of early cumulation of
magma. The total ZREE is 13 03X 10 ¢ to 82 66X 10 % the XEw is 1 08 to 1 61 which shows a weak positive
Eu anomaly, the (La/ Yb)y is 2 49 to 5 24 and the (Ce¢/ Yb)y is 3 Ol to 4 97. The normalized REE patterns of
the Xiaosongshan complex are relatively enriched in LREE and belong to the right-inclined type. The trace
element patterns show enrichment in LILE. These lithogeochemical data suggest that the Xiaosongshan complex
was formed in intra-plate extension environment. The forming processes of the Xiaosongshan com plex may
incdude fractional crystallization in the early and contamination in the late. Therefore, the Xiaosongshan complex
has potential advantages in searching magmatic deposit of Cr-Cuw N1 type.
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w(Fe203+FeO) 3 94%~4 73%, K20 NaO s 3 18~4 16,
1
Tab.1 Analyses Results of Major Element of Xiaosongshan Intrusion wp/ %
Si02 ALO3; Ti0, TFeO MnO MgO CaO NapO KO P05 Total Mg? NapO+K,0 Nap0/ K20
XS -1 32.20 6.94 0.60 828 0.14 2858 7.87 0.0l 0.02 0.05 15.15 99.8 0.87 0.03 0.50
XS$-2-2 35.59 7.87 2.56 576 0.1 11.2917.24 0.25 0.02 0.06 19.94 100.68 0.80 0.27 12.50
XS$-3-1 31.28 9.66 0.4 6.74 0.11 27.9 7.89 0.00 0.02 0.04 15.71 99.8 0.89 0.02 0.00
XS-52 32.31 3.35 0.9 842 0.14 33.16 58 0.00 0.04 0.04 15.96 100.27 0.89 0.04 0.00
XS-6-2 45.91 13.05 0.92 3.9 0.08 621 1446 0.42 1.64 0.11 13.55 100.29 0.76 2.06 0.26
XS-8-2 45.27 15.19 3.14 4.73 0.10 570 11.45 0.5 0.73 0.23 13.13 100.25 0.71 1.31 0.79
XRF
3): 2REE (13 03 ~82 66)X 10 °; &Eu)
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Tab.2 Analyses of REE and Rare Earth Element of Xiaosongshan Intrusion we/ %
XS-7-1 XS 62 XS-5-2 XS-31 XS -1 XS-8-2 XS-2-2 XS-4 1

La 3.02 4.21 2.32 1.51 1. 60 4.69 7.55 2.32

Ce 8. 12 10. 48 7.33 4.48 4.17 11.58 25.94 6.73

Pr 1.19 1.68 1.24 0. 64 0. 65 1.63 4. 47 1. 06
Nd 4.87 7.51 5.80 2.55 2.95 6.93 20. 36 4.87
Sm 1. 25 1.99 1. 50 0.72 0.77 1. 60 5.24 1.35
Eu 0.52 1.02 0. 60 0. 39 0. 40 0. 81 1.83 0.51
Gd 1.37 2.08 1.59 0.74 0.78 1.68 4.96 1.36
Th 0.25 0.37 0.27 0.15 0.15 0.33 0.99 0.27

Dy 1.35 2.38 1.79 0.90 1. 04 2.08 5.13 1.35
Ho 0.24 0. 44 0.36 0.13 0.15 0.35 1. 04 0.22
Er 0.74 1. 17 0.83 0. 46 0.52 1. 10 2.51 0. 61
Tm 0. 10 0. 14 0.10 0.05 0.05 0.10 0.35 0.07
Yb 0. 44 0.79 0. 63 0.27 0.33 0. 60 1.98 0. 47

Lu 0.07 0.12 0.10 0. 04 0. 05 0.09 0. 30 0.07

> REE 23.51 34.37 24. 44 13.03 13. 60 33.57 82. 66 21.26
&Eu) 1.22 1.53 1. 18 1. 60 1. 56 1. 50 1.08 1.13

A Ce) 1.03 0.95 1.03 1. 10 0.98 1.01 1. 05 1.03
(G Yb)y 2.53 2.13 2.04 2.22 1.93 2.25 2.03 2.35
(La/ Yb)y 4. 64 3.61 2.49 3.77 3.29 5.24 2.58 3.33
(La/ Sm)y 1.52 1.33 0.97 1.32 1. 30 1. 85 0.91 1. 08
(Ce/ Yb)n 4.79 3.44 3.01 4.29 3.30 4.97 3.39 3.71
2 LREE 18.96 26. 89 18.79 10. 28 10. 54 27.23 65. 39 16. 84
2 LREE/2 HREE 4.17 3.60 3.32 3.75 3.45 4.30 3.79 3.81
AY 1 026. 00 309. 40 152.70 92. 67 133. 20 465. 60 312. 60 718.20

Cr 2 028. 00 97. 40 557.40 483.10 480. 60 165. 50 38. 61 2531. 00

Co 156. 00 51. 67 86. 82 110. 90 115. 60 56. 41 54. 87 167. 00

Ni 908. 70 173.90 593. 20 726. 30 719. 10 114. 00 128. 60 961. 20

Zr 21.20 31.30 38.90 9.69 11.50 36. 30 174. 00 27. 80

Nb 2. 60 2.00 0.78 0.79 0. 67 7.69 2.42 1. 61

Cd 0.10 0.18 0.20 0.21 0. 08 0.18 0.51 0.12

Cs 0. 34 0. 46 0. 20 0.21 0.15 2.29 0.17 0.21

Ba 36. 80 414. 00 24.50 22.20 17. 00 117. 00 17.3.00 27.10

Cu 169. 00 176. 00 182. 00 50. 80 80. 00 61.30 98. 40 139. 00

Zn 405. 20 51.32 60. 41 102. 50 81.08 107. 50 72. 00 410. 60

Hf 0.77 1. 02 1.36 0.32 0. 45 0.98 5.26 0.91

Ta 0.37 0.18 0.15 0.09 0.09 0. 47 0.42 0.15

Th 0.26 0.27 0.13 0.13 0.10 0.32 0. 44 0.16

U 0.13 0.11 0. 06 0. 06 0. 04 0. 14 0.10 0. 09

Rb 1.96 36. 00 0. 96 1. 05 0.71 20. 60 0. 45 0.58

Sr 53.90 331.00 30. 60 9.96 35.40 424. 00 75.30 23. 60

Y 4.52 7.77 6. 42 2.61 3.22 5.87 19.75 4. 81

Li 6.15 26. 20 .10 6. 84 .25 31. 00 8.26 5.75

Be 0.21 0.23 0.10 0. 05 0.03 0. 20 0. 14 0.02




355

wEE i)/ w(E 4R b i8)

Rb Ba Sr Th U Nb Ta La Ce Nd Zr Hf Sm Eu Gd Dy Y Er Yb Lu

4

Fig. 4 Primitive Mantle-nomalized Element Patterns
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