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Abstract: Middle Devonian picrites of the south margin of Altay orogenic belt occur in the lower part of the Beitashan Fm. ,

overlain by basalts and andesite. They are characterized by a depletion of Ti and enrichment of Fe, negative anomalies of Nb

and Ta with abundance of HFSE as MORB, exhibiting typical island arc magmas. They may result from the southwestward

subduction of the Junggar ocean plate. The Zr/Nb ratios of the picrites and basalts resemble the MORB, suggesting MORB-

like sources. However, Ti/V and Zr/Sm ratios are higher than those of picrites, and the basalts display flat-type REE-chon-

drite patterns whereas the picrites are characterized by lower total REE concentrations and a slight enrichment of light REE.

All suggest that the basalts were generated by lower partial melting of amphibole-bearing spinel peridotite, which was meta-

somatized by fluids released from the subducted oceanic crust, and the picrites resulted from the higher degree of partial melting of

metasomatized garnet peridotite under high temperatures. The andesite may have resulted from the partial melting of eclogites.
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Fig. 2 Geological section showing the sequence of Middle Devonian Beitashan Formation
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1
Table 1 Major and minor element analyses of the volcanic rocks of the Beitashan Formation
1.S03-7 1.S03-8 1.S03-13 1.S03-6 1.S03-4 HLS-11 LTS03-5
SiO, 47. 00 48. 00 56. 88 47.71 47.73 50. 90 45.74
TiO; 1. 09 1. 20 0. 48 0. 47 0. 46 0.72 0. 40
Al O3 15. 41 16. 47 17. 44 9. 85 9.45 12.91 7.14
Fep, O3 4. 48 4.52 3. 86 4. 86 4. 84 3.61 4.01
FeO 5. 69 5. 66 2.71 5.42 5.77 5. 62 7.35
MnO 0.17 0.16 0.13 0.18 0.19 0.19 0. 20
MgO 9.10 7.55 2.12 15.12 14. 84 8.27 21.00
CaO 6. 71 4. 56 3. 81 9. 47 9.83 8. 66 8. 88
Nay O 2.98 3. 36 7.96 1. 60 1. 82 3.38 0.42
K, O 2.62 3. 54 1.51 1.18 0. 83 1. 65 0.19
P,0; 0.19 0.19 0.41 0.23 0.23 0. 25 0. 27
H, O 3.52 3.62 1. 64 3. 84 3.72 2.28 4.18
CO; 0.59 0. 50 1. 49 0. 05 0. 14 1. 13 0.09
total 99. 55 99. 33 100. 44 99. 98 99. 85 99. 57 99. 87
Mg# 0. 66 0. 61 0.41 0.76 0.75 0. 66 0. 80
FeO* 9.72 9.73 6.18 9.79 10. 13 8. 87 10. 96
Ba 1355 2735 492 199 162 260. 00 15. 30
Cu 109 124 19. 1 48. 3 9.03 90. 10 55. 50
Sr 894 1180 202 350 232 300. 00 83. 30
Vv 208 249 90. 9 188 213 210. 00 175. 00
Zn 79. 4 78.7 87. 4 72.7 74. 6 80. 20 66. 50
Co 44. 0 40. 2 16. 2 52.3 53.2 34. 80 76. 40
Ga 16.5 20.7 19.6 12.5 12.6 15. 00 9.49
Pb 6. 44 4,56 5.42 6. 42 6. 15 3. 26 1. 27
Rb 41.5 73.5 18.5 17.5 14.3 30. 30 5. 55
Sc 30. 4 38.1 8. 08 38. 3 38. 2 31. 40 18. 10
Th 0.28 0. 24 0. 96 0.71 0. 30 0. 86 0.43
U 0. 30 0.12 0. 37 0.43 0. 20 0. 46 0. 34
Cr 622 259 6.92 946 888 444, 00 1241. 00
Ni 156 86.0 4.51 285 283 91. 20 555. 00
Zr 56. 1 58.1 62.2 25.8 24.6 65. 00 30. 60
Nb 1. 21 0. 88 2. 66 0. 97 1. 05 2.08 1.03
Hf 1.75 1.72 1. 82 0.79 0.77 1. 64 0. 67
Ta 0.12 0. 10 0.21 0. 10 0. 07 0. 25 0. 21
Y 20. 1 21.2 16. 7 9.10 9. 94 17. 60 8. 68
La 4.03 3.85 11.1 4.59 2. 80 6.75 4.7
Ce 11.0 10.9 24.5 10. 0 6. 89 15. 1 10. 8
Pr 1. 77 1.82 3.21 1. 37 1. 08 2. 14 1. 59
Nd 9.38 9.91 14.0 6. 22 5. 34 9.78 7.61
Sm 3.02 3.27 3.25 1. 80 1.73 2.8 2.01
Eu 1. 06 1. 15 1. 04 0.58 0. 60 0. 88 0. 65
Gd 3.70 4.19 3.21 1.93 2.02 2. 94 1. 89
Th 0.62 0. 68 0. 50 0. 33 0.33 0.51 0.28
Dy 3.99 4. 39 3.16 2.13 2.18 3.17 1. 65
Ho 0. 80 0.91 0. 67 0.43 0. 44 0. 65 0. 33
Er 2.31 2.56 1.93 1. 24 1. 29 1.92 0.9
Tm 0.32 0. 35 0. 27 0.18 0.19 0. 28 0.13
Yhb 2.01 2.18 1.76 1.21 1. 22 1. 88 0. 85
Lu 0. 29 0. 30 0. 26 0.17 0.18 0.29 0.13
>'REE 44. 3 46. 46 68. 86 32.18 26. 29 49. 09 33.52
. XRF; ICP-MS. . Mg # =Mg/(Mg+Fe).
Fe3t /Fe?t =0.15,Fe0=0. 9 » Fe; O3+ FeO; %, 1076,
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Fig. 4 REE chondrite-normalized patterns (a) and trace element MORB-normalized patterns (b) of the volcanic rocks of the

Beitashan Formation
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Table 2 Some incompatible element ratios of the volcanic rocks of the Beitashan Formation
1.S03-7 1.S03-8 1.S03-13 1.S03-6 1.S03-4 HLS-11 LTS03-5
La/Nb 3.33 4. 38 4.17 4.73 2.68 3.25 4. 56
Th/Ta 2.33 2. 40 4. 57 7.10 4. 29 3. 44 2.05
La/Sm 1. 33 1.18 3.42 2.55 1.62 2.41 2.34
Sm/Nd 0. 32 0. 33 0.23 0. 29 0. 32 0.29 0. 26
Zr/Sm 18. 58 17.77 19. 14 14. 33 14. 19 23.21 15. 22
Ce/Yb 5. 47 5. 00 13.92 8. 26 5. 65 8.03 12.71
Zr/Nb 46. 36 66. 02 23. 38 26. 60 23.49 31. 25 29.71
Nb/Yb 0. 60 0. 40 1.51 0. 80 0. 86 1.11 1.21
Zr/Yb 27.91 26. 65 35. 34 21.32 20.12 34. 57 36. 00
Ti/V 34.92 32.12 35.19 16. 66 14. 39 22. 85 15.23
Sr/Th 3192. 86 4916. 67 210. 42 492. 96 773.33 348. 84 193.72
Th/Ce 0.03 0. 02 0. 04 0. 07 0. 04 0. 06 0. 04
( 43) ’ y
’
, ( ,2003).
Mg # <C0. 4(Rapp et al. ,» 1991),
Mg#= 0.41,
b
b ’
b
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’ b
b
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