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Permian Radiolarians, Chert and Basalt from the
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Abstract Wellpreserved stratigraphic sequences composed of radiolarian chert and basalt were found in Pha Som metamorphic
complex in Nan suture zone, northern Thailand. Bedded chert contains Follicucullus porrectus, fossils from late Middle Permi-
an to early Late Permian. These cherts have high Si0, C> 92.5%), low AV(AH FetMn) ratio (0.51 on average), and high
Ce/ Ce " ratio (1. 14 on average). These geochemical characteristics mentioned above indicate that the cherts deposited on conti-
nental margins. The basalt has high abundances of large ion lithophile elements (LILE), high field strength elements (HFSE),
and light rare earth lements (LREE), suggesting characteristics of oceanic island basalt (OIB). The OIB characteristics of ba-
salts and deep-sea-basin chert imply that the Nan suture zone was a small oceanic basin which is similar to modern Southw est
Pacific. The Nan Ocean presumably closed during the period from Late Permian to Late Triassic.
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Table I Major element (%) and trace element (*¢/g) contents in cherts and basalts from the Nan suture zone, northern Thailand

NI-1 NI-2 NI-3 TL-6 GM-10 T130 T131-1 T131-3 T132-2 T13-4 T135

Nan Nan Nan b ¢ Nan Nan Nan Nan Nan Nan
Si0, 49. 03 45.37 46. 31 46. 83 46.27 96. 27 97.13 95.13 92. 83 96. 4 95. 16

TiO, 3.12 3.57 3.65 3.01 3. 15 0.07 0. 06 0. 08 0.15 0.07 0.1
AL O; 14.93 14. 84 15. 08 14.9 13.71 1.01 0. 89 1.53 2.31 1.01 1.51
Fe O3 2.56 2.42 2. 87 2.57 3.19 0.6 0. 44 0. 87 1.47 0.63 0. 86
FeO 9.08 8.77 7.58 9.03 10.2 0.1 0. 05 0. 05 0.03 0.03 0. 05
MnO 0.12 0. 14 0.16 0.2 0.24 0.12 0.08 0. 15 0.22 0.12 0.13
MgO 4.71 4. 41 4. 14 6. 63 5. 81 0. 46 0.21 0.42 0. 69 0.41 0. 41
CaO 7.96 7.74 8.03 8.43 9. 44 0.16 0.09 0. 15 0.17 0.11 0. 14
Na,0O 2.92 3.3 3.6 3.01 2.94 0. 14 0. 06 0.17 0.2 0.09 0.01
K,0 0.72 1. 13 0.93 0. 89 0. 87 0.3 0. 36 0.58 0.79 0.36 0. 61
P,05 0. 46 0. 48 0.52 0.43 0.59 0.02 0.01 0.02 0.03 0.02 0.03
H, 0" 4.07 4.33 4.19 3.3 3.26 0.49 0. 36 0. 64 0. 85 0.53 0.74

CO, 0.15 3.32 2.72 0.03 0.07 0. 14 0. 14 0.07 0. 14 0.1 0.1
99. 83 99. 82 99.78 99. 26 99.74 99. 88 99. 88 99. 86 99. 88 99. 88 99. 85

Be 1.34 1.49 1. 61 0.19 0.15 0. 31 0.48 0.21 0. 34
Se 13.6 13.8 13.3 31 22.0 7.69 10. 2 11.9 11.2 10. 4 8.99
v 186 230 308 308 41 7.79 7.74 10.0 13.2 6.56 11.7
Cr 112 32.4 41.8 140 81 9.43 6.29 3.76 5. 41 3.14 5.73
Co 35.6 38.7 39.5 29 57.0 5.39 2.28 6.34 8. 46 4.04 5.73
Ni 78.9 83.0 84.6 87 82.2 19.0 8.76 17.7 36.2 9.41 14.9
Cu 66. 2 64.1 64.2 133 125 10. 5 24.4 20.7 5.16 46.6
Zn 135 144 131 109 147 30. 6 9. 64 26.3 43.8 20.9 25.4
Ga 22.1 23.8 25.1 3.41 2.38 4.31 5.68 2.82 4.19
Rb 18.8 39.9 34.5 18 13.5 16.0 18. 1 27.6 37.9 16. 1 30.2
Sr 148 425 425 336 365 17.7 15.2 19. 4 20.9 129 17.3
Y 29.6 33.0 35.7 26.91 24. 85 3.15 3.01 6. 54 9.85 3.58 5.90
Zr 244 253 274 174 161 16. 1 10.6 19. 4 32.8 15.6 23.2
Nb 23.4 20.9 21. 8 23 22.6 2.34 2.15 2.69 3.32 2.59 3.03
Cs 0. 69 0.97 0.77 0.33 0.32 0. 47 0. 67 0.31 0. 49
Ba 117 143 140 188 540 40.2 40.4 46. 1 90. 5 51.3 59.8
La 28.7 28.1 32.7 20. 04 25. 82 1.79 2.72 3.99 7.74 3.49 3.15
Ce 52.7 53.0 60. 7 52.45 63.52 5.36 8. 17 11.5 18.2 6.45 9. 46
Pr 7.08 7.29 8.35 6. 48 7. 44 0.53 0. 66 1. 10 1.87 0.82 0. 86
Nd 33.4 35.0 38.9 29.01 33.34 2.84 3.20 5.25 8.08 3.78 4.19
Sm 7.89 8.40 9.22 6.76 6.51 0. 60 0. 66 1. 16 1. 64 0.72 1. 00
Eu 2.48 2.59 2.95 1.95 2.39 0.13 0.13 0.27 0.36 0.14 0.23
Gd 7.10 7.67 8.22 6. 39 6.09 0.55 0. 59 1.15 1. 64 0.69 0. 89
Th 1. 16 1. 31 1. 42 0.95 0.91 0. 093 0.10 0.18 0.27 0.11 0.14
Dy 6.24 7.06 7.39 6.03 0.53 1.01 1.57 0. 65 0. 81

Ho 1.21 1. 41 1. 46 1.30 0. 87 0.11 0.10 0.21 0.35 0.14 0.18
Er 3.00 3.61 3.52 3.01 2.40 0. 30 0.29 0.55 0. 89 0.38 0.52
Tm 0. 37 0.43 0. 46 0. 42 0.38 0. 045 0.038 0.078 0. 14 0. 054 0. 082
Yb 2.18 2.57 2.91 2.65 2.34 0.33 0.27 0.59 0.95 0.42 0.57
Lu 0.31 0.37 0. 40 0.31 0.28 0.051 0. 040 0. 087 0. 14 0. 068 0.091
Hf 6.51 6. 83 7. 40 7 4.4 0.34 0.29 0. 47 0. 84 0.39 0. 54
Ta 1. 64 1.57 1.59 5 L9 0.078 0.075 0.11 0.17 0. 088 0.12
Pb 2.45 1. 89 2.06 30. 6 2.73 1. 41 3.53 3.55 4.69 3.40
Th 2. 64 2.31 2.50 6 17.6 0. 60 0.73 1.07 1. 61 0.81 0.93
U 0. 64 3.06 1.73 0.4 0. 44 0.27 0. 46 0. 39 0.23 0. 64

a. : i b. » 1994; c. » 2002.
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