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Geochemical characteristics and sedimentary environment of siliceous rocks of
Gerze area in western Bangong Co-Nujiang suture zone, Tibet
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Abstract

The Bangong Co-Nujiang suture zone is the second huge ultramafic rock belt in Tibet. Based on detailed
geochemical research, this paper discusses the genesis and tectonic setting of siliceous rocks in Gerze area, Tibet.
Some conclusions have been reached: @D The SiO, content range is 85.23% ~93.73% , and Si/Al ratios vary in
the range of 34.08~56.92, indicating that they contain a relatively high proportion of terrigenous muddy sedi-
ments; @ Incompatible elements such as Hf, Pb, Nb, Ta, Th and U are obviously depleted; @ Al/(Fe+ Mn
+ Al) ratios are 0.41~0.69, suggesting bio-genesis. Ba/Sr and U/Th ratios are lower than 1, and Al-Fe-Mn
triangular diagram and Zr-Cr diagram show non-hydrothermal characteristics of siliceous rocks; @ AL O3/
(ALO; + Fe,O3) ratios are 0.50~0.77, and chondrite-normalized as well as North American shale-normalized

REE patterns show that siliceous rocks are enriched with LREE with weak positive Ce anomaly and no obvious
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Ce anomalies; (La/Ce)gy, Ce/Ce™ and (La/Lu)gy values are 1.11~1.17, 0.90~0.92 and 1.10~1.62, V<
23 pg/g, and V/Y<2.8. All these features suggest that the siliceous rocks were formed in an environment of
relatively weak hydrothermal activity but fairly abundant terrigenous material inputting. In addition, the deposi-
tion was dominated by a continental margin environment; @ Si and O isotopes indicate typical characteristics of
radiolarian chert. Besides, & *’Si-8 '®0 assumes positive correlation, indicating that Si and O isotopes had similar
kinetic fractionation processes; © Geochemical characteristics of chert implies that it was mainly deposited in a
continental margin environment during the closure of the Tethys Ocean.
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Fig. 1 Tectonic framework map of northern Tibet modified after Tibet Bureau of Geology and Miner Resources

1993 and Qu et al. 2009
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oEusy 0.84 ~1.05 8Cesy 0.89 ~0.92
NBS-28
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BrFs ey 0.98~1.02 La Ce o  1.27~1.34
1
Table 1. Major element contents of siliceous rocks in Gerze area Tibet
w B %
A B C
SO,  ALO; Fe,0O; MgO CaO NapO K, O MnO P0Os  TiO, LOI
GZ-1 85.82 2.22 0.72 0.94 4.39 1.20 0.22 0.07 0.02 0.20 3.20 99.00 0.68 0.76 34.08
GZ-2 8§7.47 2.08 0.89 0.17 4.21 0.95 0.21 0.10 0.02 0.19 3.47 99.77 0.6l 0.70 37.07
GZ-4 8§9.00 2.19 0.86 0.16 3.48 1.07 0.21 0.09 0.03 0.20 2.98 100.27 0.63 0.72 35.82
GZ-4-2 8§9.30 2.30 1.01 0.21 3.10 0.79 0.29 0.10 0.01 0.19 2.77 100.07 0.61 0.69 34.22
GZ-8 90.67 1.91 0.75 0.11 2.58 0.84 0.19 0.09 0.07 0.19 2.24 99.64 0.63 0.72 41.84
GZ-9 §9.16 1.95 0.74 0.15 3.52 0.87 0.18 0.09 0.01 0.18 3.01 99.84 0.04 0.72  40.30
GZ-10 92.39 1.93 0.70 0.10 1.94 0.8 0.19 0.11 0.01 0.19 1.80 100.21 0.64 0.73 42.20
GZ-11 88.30 2.24 0.68 0.13 3.26 0.96 0.23 0.09 0.01 0.19 2.79 98.88 0.69 0.77 34.75
GZ-12 88.40 2.14 0.67 0.18 3.50 0.95 0.21 0.09 0.01 0.19 2.8 99.23 0.68 0.76 36.41
GZ-13 88.53 1.63 0.66 0.20 4.04 0.74 0.20 0.10 0.00 0.17 3.28 99.56 0.62 0.71 47.88
GZ-14 88.35 1.70 0.65 0.13 4.28 0.74 0.20 0.11 0.00 0.19 3.54 99.88 0.62 0.72 45.81
GZ-15 88.04 1.49 0.59 0.08 4.24 0.7 0.17 0.10 0.00 0.17 3.49 99.13 0.62 0.72 52.08
GZ-16 85.23 1.32 1.30 0.10 4.99 0.66 0.17 0.15 0.00 0.16 4.65 98.74 0.41 0.50 56.92
GZ-17 93.73 1.75 0.78 0.07 1.6l 0.83 0.17 0.10 0.04 0.19 1.51 100.78 0.60 0.69 47.21
88.89 1.92 0.79 0.20 3.51 0.87 0.20 0.10 0.02 0.19 2.97 99.64 0.62 0.71 40.85
A=Al Fe+Mn+ Al B:A1203 A1203+F€203 C=Si Al
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Table 2 REE content w B pg g and relative parameters of siliceous rocks in Gerze area Tibet

GZ-1 GZ-2 GZ-4 GZ4-2 GZ-8 GZ-9 GZ-10  GZ-11 GZ-12  GZ-13  GZ-14 GZ-15 GZ-16 GZ-17
La 9.83 9.21 10.1 9.68 9.44 10.4 9.83 10.3 10.3 9.99 9.27 8.97 9.76 9.80
Ce 20.0 18.9 20.5 19.5 18.8 20.6 19.1 20.5 20.7 19.5 18.4 17.6 19.1 19.3
Pr 2.27 2.20 2.31 2.22 2.17 2.38 2.16 2.27 2.36 2.24 2.19 2.01 2.20 2.18
Nd 8.13 8.28 8.43 8.52 7.82 8.92 7.80 8.10 8.49 8.32 8.02 7.61 8.43 8.13
Sm 1.51 1.66 1.49 1.71 1.40 1.63 1.46 1.46 1.52 1.64 1.59 1.54 1.67 1.42
Eu 0.29 0.34 0.30 0.38 0.29 0.33 0.29 0.28 0.28 0.33 0.36 0.31 0.37 0.28
Gd 1.33 1.51 1.42 1.57 1.09 1.30 1.27 1.26 1.39 1.43 1.45 1.30 1.53 1.28
Th 0.22 0.24 0.21 0.24 0.19 0.23 0.19 0.20 0.21 0.22 0.23 0.21 0.23 0.21
Dy 1.11 1.28 1.13 1.23 1.10 1.17 1.07 1.04 1.09 1.14 1.19 1.12 1.32 1.08
Ho 0.24 0.28 0.23 0.28 0.22 0.27 0.24 0.23 0.25 0.26 0.24 0.25 0.28 0.24
Er 0.74 0.77 0.72 0.84 0.68 0.75 0.68 0.68 0.70 0.71 0.69 0.70 0.77 0.68
Tm 0.11 0.10 0.11 0.12 0.10 0.11 0.11 0.10 0.11 0.10 0.09 0.11 0.13 0.10
Yb 0.78 0.80 0.77 0.84 0.75 0.79 0.78 0.75 0.77 0.72 0.63 0.78 0.84 0.75
Lu 0.12 0.11 0.12 0.13 0.12 0.12 0.12 0.11 0.12 0.11 0.09 0.12 0.13 0.12
SREE  46.68 45.69 47.84 47.25 44.17  48.99 45.10 47.28 48.28 46.71 44 .43 42.62  46.77 45.57
OEusy 0.90 0.93 0.91 1.01 1.02 0.99 0.95 0.92 0.84 0.95 1.05 0.97 1.02 0.92
0Cesy 0.92 0.91 0.92 0.92 0.90 0.90 0.90 0.92 0.91 0.90 0.89 0.90 0.90 0.91
La Ce v 1.12 1.11 1.12 1.13 1.15 1.15 1.17 1.15 1.14 1.17 1.15 1.16 1.17 1.16
La Lu ¢y 1.25 1.23 1.31 1.12 1.21 1.36 1.23 1.38 1.26 1.33 1.62 1.12 1.10 1.25
O0Eusy  0Cesy Eu Ce Boynton 1984
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Fig. 3 Chondrite-normalized a and North American shale-normalized b REE patterns of siliceous rocks in Gerze area Tibet
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Table 3 Trace element and REE content w B pg g of siliceous rocks in Gerze area Tibet
GZ-1 GZ2 GZ4 GZ4-2 GZ-8 GZ9 GZ-10 GZ-11 GZ-12 GZ-13 GZ-14 GZ-15 GZ-16 GZ-17 A B
Hf 4.16 3.48 4.10 4.25 4.68 3.8 5.06 4.26 3.8 4.08 1.08 4.98 5.39 4.62 4.50 0.92
Th 2.81 3.05 2.74 2.8 2.64 291 2.77 2.92 3.12 2.54 2.93 2.76 2.73 2.42 7.60 0.37
U 0.84 0.74 0.79 0.81 0.90 0.78 0.82 0.81 0.81 0.74 0.63 0.8 0.8 0.80 2.07 0.38
\% 2.9 12.8 13.5 15.3 11.9 12.0 12.3 13.1 13.0 10.6 10.2 10.1 10.4 11.0 143 0.08
Cr 44.5 41.3 44.3 37.4 449 43.3 44.9 42.7 37.2 42.3 51.7 42.8 53.7 40.3 127 0.34
Co 2.10 2.62 2.47 3.02 1.97 1.92 1.74 1.99 1.8 1.8 1.76 1.53 1.47 1.77 24.7 0.08
Ni 8§.82 13.8 9.58 10.9 9.18 8.40 7.30 10.3 8.01 7.94 9.48 7.08 8.20 7.27 81.3 0.11
Cu 30.0 37.1 30.6 27.9 16.9 18.1 17.1 24.2 20.8 13.9 19.4 23.6 12.0 14.8 56.0 0.39
Zn 21.7 50.2 48.4 37.6 24.1 36.9 22.1 449 22.3 16.7 26.8 22.0 16.8 20.4 76.3 0.38
Y 6.92 7.57 6.84 7.92 6.08 7.50 6.33 6.33 6.52 7.12 6.45 6.98 7.69 6.30 27.7 0.25
Zr 175 146 166 178 198 157 208 172 158 174 40.5 201 219 185 148 1.15
As 6.83 6.59 6.83 6.64 6.44 6.09 6.59 6.14 6.59 6.39 4.78 6.69 6.49 6.44 2.03 3.15
Ba 35.1 30.1 36.3 36.5 45.1 34.6 36.6 33.0 32.2 29.9 29.6 26.3 35.4 41.8 463 0.07
Rb 9.75 10.5 9.88 14.1 8.9 8.47 9.00 11.4 10.5 9.11 9.77 7.89 - 8.43 8.32 108 0.09
Sr 151 149 146 114 124 177 67.4 101 133 184 183 153 245 75.7 382 0.37
Nb 3.93 3.77 5.38 3.99 3.79 3.49 3.81 4.06 4.05 3.9 2.76 3.22  3.45 3.38 18.3 0.21
Ta 0.28 0.26 0.36 0.27 0.30 0.27 0.28 0.29 0.30 0.27 0.19 0.24 0.25 0.25 1.60 0.17
Sb 0.18 0.26 0.29 0.22 0.35 0.23 0.19 0.28 0.19 0.20 0.18 0.17 0.14 0.16 0.51 0.43
Mo 0.47 0.52 0.54 0.51 0.49 0.52 0.50 0.41 0.39 0.44°/0.44 0.42 0.65 0.45 1.43 0.34
Pb 2.23 384 1.99 592 1.87 1.8 3.09 4.91 3.71 3.73 5.44 3.35 6.06 2.17 14.0 0.206
UTh 0.30 0.24 0.29 0.29 0.34 0.27 0.29 0.28 0.26. 10.29 0.21 0.30 0.30 0.33
Ba Sr 0.23 0.20 0.25 0.32 0.36 0.20 0.54 0.33 0.24 0.16 0.16 0.17 0.14 0.55
Ni Co 4.20 5.27 3.88 3.61 4.66 4.38 4.20 5.18 4.24  4.36 5.39 4.63 5.58 4.11
vy 1.8 1.69 197 1.93 1.96 1.60 1.94 207 1.99 1.49 1.58 1.45 1.35 1.75
A— 1987 B—
4 Si O
Table 4 The Si and O isotope content of siliceous rocks in Gerze area Tibet
GZ-1 GZ-2 GZ4 GZ42 GZ8 GZ-9 GZ-10  GZ-11 GZ-12 GZ13 GZ-14 GZ15 GZ16 GZ-17
5 B0sviow %o 11.5 11.2 10.8 11.2 11.3 11.9 11.8 12 12.2 13.3 13 12.8 13.4 12.6
5MSipsas %o —0.5 0.0  —0.3 £0.2 0 -0.1 -0.4 -0.4 -0.3 -0.4 -0.3 0.1 -0.2  —0.4
@ Adachi
- et al. 1986 Herzig 1988
Fe Mn Al
Fe Al Mn
Al
Al Fe+ Mn+ Al
0.01 0.60 Al
Fe+Mn+ Al
Adachi et al. 1986 Yamamoto 1987
Al Fe+Mn+ Al 0.41~0.69
0.62 1 Al-Fe-Mn
5.1
4 4
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Fig. 6 The environment discrimination diagrams of Gerze siliceous rocks in Tibet after Murray et al.
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