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Geochemical characteristics and tectonic significance of Early Jurassic Quemo
Co Formation in Woruoshan area, north Qiangtang basin
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and Gas Resources, Ministry of Land Resources, Chengdu 610082, Sichuan, China)

Abstract: Early Jurassic Quemo Co Formation is very important for studying the sedimentary evolution form the late Triassic to the
early Jurassic in Qiangtang basin. Geochemistry and provenance characteristics of sandstones in the Quemo Co Formation of Woruo
Mmountain area were studied by analyzing the selected major element and trace element compositions. The results suggest that the
sandstone deposited in the chasmic stage of the passive continental margin. The sandstones are the lithic sandstone which mainly
consist of K— feldspar, plagioclase, illite , chlorite and quartz. The chemical index of weathering (CIW) , the chemical index of

alteration (C/A) parameters and the A—CN—K plot of the sandstones suggest that weathering of the elastic constituents has been

Yrdm B - 2015-05—13; BB H 3 :2016-05-18
ERTE - o BT A Jm e Y5 20 4 B I — R 5B et DX U BE IR A 35T H (DD20160159) BBl
PEE I 152475, I3, 1982 4F A4, TR, A4 i 5T % Il ; E—mail : xingleifeng@qq.com,

http://geochina.cgs.gov.cn H1E LT, 2016, 43(4)



1228 i [

b J 20164F

intense in the area, the elastic constituents of sandstones underwent K—metasomatisim during weathering processes, illite replaced

feldspar and perhaps the original kaolinite in the feldspar. The index of compositional variability (/CV) suggests that some

sandstones contain first cycle materials The A—CN—K diagram indicates that a high average plagioclase-to-K—feldspar ratio in the

provenance, varying from granodiorite to granite. The REE characteristics suggest only one source of acid igneous rock for the

sandstones in this area.
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Fig.1 Geological sketch map of Woruo Mountain ( after reference [9])
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Table 1 Major elements (wt.%) data of the Woruo Mountain area in Qiangtang basin, northern Tibet

FEms 1 2 3 4 5 6 7 8 9 10 11 12

SiO, 55.19 5588 5504 56.02 53.58 5595 53.92 56.56 56.64 55.70 58.36 56.45

AlLOs 12.95 12.58 1222 13.44 12.82 12.84 13.23 13.17 11.73 12.23 11.56 12.50

FeO 225 2.10 1.95 2.20 2.20 225 2.40 235 225 2.30 2.15 220

Fe,05 325 3.29 3.01 327 3.63 3.31 3.18 3.17 2.67 2.75 3.00 2.78

MgO 3.24 3.01 2.54 3.13 3.01 322 3.26 3.11 2.69 2.80 242 2.82

Ca0O 8.58 8.66 997 7.87 9.46 8.05 9.09 7.66 932 942 8.60 8.79

Na,O 1.30 1.36 1.65 1.32 1.27 1.27 1.19 1.31 1.47 1.36 1.50 1.33

K,O 2.59 2.45 2.46 2.72 2.59 2.68 2.68 2.66 223 242 2.29 2.49

MnO 0.12 0.12 0.14 0.11 0.12 0.12 0.12 0.11 0.12 0.12 0.12 0.12

TiO, 0.89 091 0.73 0.88 0.88 0.86 0.86 0.88 0.86 0.86 0.81 0.86

P,0s 0.14 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.15 0.15 0.14 0.15

le k&= 9.08 9.08 9.66 8.51 9.74 8.75 943 8.52 9.36 942 8.56 893

Fe,05" 5.50 5.39 4.96 547 5.83 5.56 5.58 5.52 492 5.05 5.15 498

CaO* 1.30 1.36 1.65 1.32 1.27 1.27 1.19 1.31 1.47 1.36 1.50 1.33

(Si0y/ AlLO5) 0.63 0.65 0.65 0.62 0.62 0.64 0.61 0.63 0.68 0.66 0.70 0.65

(Na,O/K,0) -0.30 -0.26 -0.17 -0.31 -0.31 -0.32 -0.35 -0.31 -0.18 -0.25 -0.18 -0.27

K,0/Na,O 1.99 1.80 1.49 2.06 2.04 2.11 225 2.03 1.52 1.78 1.53 1.87

Al O3/ Si0, 0.23 0.23 0.22 0.24 0.24 0.23 0.25 023 0.21 0.22 0.20 0.22

Al 05/ (Ca0,+Na,0) 1.31 1.26 1.05 1.46 1.19 1.38 1.29 1.47 1.09 1.13 1.14 1.24

Fe203T+MgO 8.74 8.40 7.50 8.60 8.84 8.78 8.84 8.63 7.61 7.85 7.57 7.80

CIA 71.39 7087 6796 7149 71.42 71.10 7233 7138 6941 70.41 68.61 70.82

CcIw 83.28 8222 7874 8358 83.46 8349 8475 83.41 79.96 81.81 79.40 8245

ncy 0.97 0.98 0.99 0.94 0.99 0.98 093 0.94 097 0.94 1.00 0.93
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Fig.3 SiO, versus A1,0;diagram of the sandstones in the
Quemo Co Formation of Woruo Mountain, Qiangtang Basin
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Table 2 Trace elements (10~°) data of the Woruo Mountain area in Qiangtang basin, northern Tibet

FEf s 1 2 3 4 5 6 7 8 9 10 11 12
Sc 141 141 121 137 142 149 137 146 138 136 122 13.6
\% 119 117 978 115 124 116 111 114 102 107 107 105
Co 17.9 17.6 143 17.5 17.9 17.5 16.9 17.5 14.8 159 15 16
Ni 513 48 40.4 497 535 50.6 479 50.7 425 46.4 40.8 452
Cu 190 167 11.8 175 974 173 209 182 129 179 20.2 185
Zn 107 99.5 829 992 103 101 149 101 112 148 157 100
Sr 121 126 134 115 136 115 117 112 127 131 118 121
Ba 480 428 473 545 511 399 473 425 331 521 322 407
La 35.1 36.6 37 339 35 343 34 35.1 35.6 36.3 33.7 35.1
Ce 69.6 71 71.8 66.7 68.9 67.5 65.8 68.5 70 70.7 66.9 69
Pr 8.03 8.34 8.18 7.65 8.12 7.74 7.63 7.89 8.17 8.27 7.46 7.98
Nd 30.7 31.5 30.8 29.6 30.2 28.7 293 304 30.7 316 287 30
Sm 6.14 6.04 5.6 572 6.05 5.63 545 5.98 5.79 6.17 5.52 58
Eu 1.24 1.29 1.17 122 131 1.16 127 12 136 132 1.16 13
Gd 54 5.84 4.82 5.14 5.54 5.18 5.1 527 5.73 5.6 491 5.34
Tb 0925 0989 0859 0881 0968 0898 0872 0916 0961 0957 0857 0925
Dy 5.52 5.69 487 5.08 523 5.04 5.1 498 5.38 524 4.84 523
Ho 1.02 104 0926 0904 0976 095 0937 0916 0977 0964 0901  0.936
Er 3 3.07 2.62 29 2.82 274 2.78 2.81 3.01 292 272 2.68
Tm 0.48 0483 0416 0458 0456 0438 0441 044 0453 0454 0417 0435
Yb 3.06 3.06 2.65 277 2.83 277 2.67 2.76 277 2.85 273 2.82
Lu 0476 0491 0416 0426 0431 0.45 0429 042 0.447 0463 0434 0459
Th 13 134 12.3 12.1 12.3 119 118 119 115 12.2 11.1 114
§) 2.85 2.85 278 251 273 242 241 253 247 2.72 236 242
Zr 243 256 204 214 214 217 208 214 234 228 226 214
Hf 6.59 7.17 591 6.13 6.01 5.95 5.76 59 62 6.07 5.83 5.94
Th/Sc 0.92 0.95 1.02 0.88 0.87 0.8 0.86 0.82 0.83 0.9 0.91 0.84
7r/Sc 1723 1816 1686 1562 1507 1456 1518 1466 1696 1676 1852 1574
7r/10 243 256 204 214 214 217 20.8 214 234 2238 226 214
Th/U 456 47 442 4.82 451 492 49 47 4.66 4.49 47 471
La/Th 2.7 273 3.01 2.8 2.85 2.88 2.88 295 3.1 298 3.04 3.08
S REE 1707 1754 1721 1634 1688 1635 1618 1676 1714 1738 1613  168.1
LREE 150.8 1548 1546 1448 1496 1450 143.5 1491 1516 1544 1434 1492
HREE 1988 2066 1758 1856 1925 1847 1833 1851 1973 1945 1781 1883
LREE/HREE ~ 7.59 7.49 8.79 7.80 7.77 7.85 7.83 8.05 7.69 7.94 8.05 7.92
Lan/Yby 7.75 8.08 9.43 8.27 8.36 8.37 8.61 8.59 8.68 8.61 8.34 8.41
oFu 0.64 0.66 0.67 0.67 0.68 0.65 0.73 0.64 0.71 0.67 0.67 0.70
oCe 0.94 0.92 0.93 0.94 0.93 0.94 0.93 0.93 0.93 0.93 0.96 0.94
La/Yb 1147 1196 1396 1224 1237 1238 1273 1272 1285 1274 1234 1245
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Fig. 8 REE patterns of the sandstones in Quemo Co Formation
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