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Abstract: In order to explore the evolution history of Carboniferous Qiangtang basin, samples were collected from Early Carboniferous
Zaduo Group sandstone in the Kemo area, the east of north depression of Qiangtang basin, to carry out the geochemical studies. The
results indicate that the sandstones mainly consist of K —feldspar, calcite, magnesium biotitea and quartz etc. The chemical indexes of
weathering ( CIW), alteration ( CIA) parameters and the A—CN—K plot of the sandstone suggest that the clastic constituents were
moderately weathered in the area, and the clastic constituents underwent K—metasomatisim and replacement of feldspar by illite during
weathering processes. The chemical composition index (ICV) indicates that some clastics represent the first cycle sediment, which is not
affected by sedimentation sorting and recycling. The A—CN—K diagram also shows that the content of plagioclase in sandstone source
rocks is higher than that of potash feldspar, and the variation is mainly between granite and granodiorite. The characteristics of major,
trace and rare earth elements indicate that the sedimentary tectonic background of sandstone represents active continental margin and
continental island arc, which suggests that the ancient Tethys Ocean began to enter the stage of subduction extinction and shrinkage in
the Early Carboniferous.
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Fig. 1 Simplified tectonic map of Qiangtang Basin (a) and the geological map of the Kemo area (b)
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Table 1 Geochemical analytical results of the Zaduo Group sandstone in the Kemo area

o Si0, AL O; Fe,0; FeO CaO MgO K,O Na,O TiO, Co  Sc Zr Th La ClA CcIw  ICV
KM—1 76.46 9.26 0.78 194 1.70 1.38 1.38 1.86 0.78 8.44 9.63 350.00 19.40 73.80 65.21 72.23 0.85
KM—2 77.10 9.14 0.81 1.82 1.67 128 136 1.90 0.69 850 656 296.00 14.00 51.70 64.96 71.91 0.84
KM-3 74.99 9.79 0.85 192 218 1.33 1.50 1.88 0.56 8.27 7.33 198.00 12.00 40.70 63.78 70.69 0.85
KM—4 63.01 14.47 2.79 257 1.74 232 281 136 0.77 16.70 12.70 179.00 13.30 45.10 71.00 82.36 0.81
KM-5 78.51 8.96 0.76 1.70 1.44 1.11 1.28 191 0.60 7.28 6.90 238.00 11.90 43.40 65.93 72.79 0.79
KM—6 75.29 10.22 1.16 1.86 150 1.38 1.58 1.89 0.52 855 6.95 151.00 9.51 35.30 67.28 75.09 0.79
KM~—7 74.56 9.69 153 1.57 212 146 1.47 1.88 0.68 8.32 7.13 284.00 13.40 49.40 63.92 70.78 0.94
KM—8 70.72 10.20 196 1.77 3.19 1.64 1.76 1.67 0.55 10.70 7.38 137.00 8.07 28.50 60.64 67.73 1.06
KM—9 73.84 10.58 1.74 1.79 1.58 1.33 2.00 1.63 048 11.00 6.85 129.00 849 32.00 67.00 76.72  0.83
KM~—10 7528 997 1.59 1.75 1.70 1.20 1.73 1.70 0.41 9.34 6.45 104.00 7.40 28.70 66.03 7457  0.84
KM-11 77.54 9.52 094 1.49 156 1.02 154 1.87 047 6.88 591 196.00 9.16 32.20  65.70 73.51 0.78
KM—12 77.70  9.77 1.68 1.04 1.01 093 1.61 1.89 0.46 8.02 6.10 117.00 10.00 32.90 68.42 77.11  0.78
KM—-13 78.74 9.32 1.86 0.80 090 0.85 1.50 1.85 0.54 7.90 6.36 189.00 14.10 45.50 68.68 77.22 0.80
KM—14 71.58 11.38 1.89 193 1.77 1.60 2.09 1.76 0.53 12.10 7.50 115.00 10.00 33.30 66.94 76.32 0.85
KM—15 78.25 912 1.25 1.42 1.35 098 1.66 1.77 0.38 7.15 575 9750 8.68 29.50 65.61 7451  0.81
KM-16 7830 9.02 1.33 1.19 1.56 0.89 1.60 1.81 041 7.67 6.45 113.00 11.60 36.60 64.47 72.80  0.84
KM—-17 78.75 8.75 1.55 1.19 1.38 0.88 1.59 1.74 048 6.05 5.11 154.00 10.80 36.90 65.01 73.72 0.87
KM—18 78.24 9.20 1.34 1.46 1.08 1.02 1.66 1.71 058 6.98 7.02 210.00 14.00 45.60 67.40 76.73 0.80
KM—19 78.05 913 136 1.42 1.29 097 1.67 1.70 0.55 7.11 563 179.00 12.30 39.90 66.21 7533  0.83
KM—20 80.60 7.77 1.12 1.48 1.52 0.70 1.34 1.68 0.42 5.05 6.52 146.00 12.00 40.40 63.12 70.83 0.87
KM—21 75.86 10.38 1.68 1.72 0.98 1.14 196 1.69 0.42 930 6.38 102.00 8.67 28.60  69.15 79.54 0.76
KM—22 77.45 924 1.52 131 1.54 097 1.69 1.74 0.54 7.19 452 189.00 12.50 37.10 65.02 73.80  0.87
KM—23 77.85 8.96 1.41 148 1.60 1.02 1.63 1.66 0.41 7.01 547 120.00 8.05 29.40  64.69 73.32 0.86
KM—24 75.42 9.67 143 157 2.10 1.11 1.81 1.69 0.45 8.79 7.72 150.00 11.00 37.00 63.33 71.84 0.89
KM—25 78.04  9.04 1.42 150 1.35 1.03 1.64 1.72 0.45 7.25 625 136.00 10.50 35.50 65.75 74.65  0.84
KM—26 74.23 9.64 149 1.42 283 1.15 1.86 1.67 0.38 8.10 6.01 105.00 9.54 30.30  60.25 68.18 0.97
KM—27 78.55 8.87 1.08 1.50 1.56 0.90 1.62 1.74 0.42 7.62 4.70 138.00 8.62 30.20 64.32 72.88 0.83
KM—28 78.48  8.74 1.05 1.50 1.65 0.98 1.60 1.70 0.44 6.90 4.60 147.00 9.77 32.20 63.84 7229  0.85
SEH(H 76.19 9.64 141 158 1.64 1.16 1.68 1.75 0.51 836 6.64 166.77 11.03 37.92 6549 73.91 0.85

H : CIACTRE FHEHR ) = AL O,/ (Al, O, +CaO+Na, O+K,0) X100 ; CIW( AL KALVERIHEFR) = AL, O,/ ( Al, O, +CaO+Na,O) X100; ICV
(M43 1585) = (Fe, O, 7K, O+Na, O+CaO+MgO+Ti0, ) /Al, O, ; TR ICE G A % |, M e B S fihih 107
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Fig. 2 Geological section of the Zaduo Group in the Kemo area
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Fig. 8 Tectonic setting discrimination of La=Th—Sc,Co—Th—Zr/10 and Sc—Th—Zr/10

for the Zaduo Group sandstone in the Kemo area
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