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Abstract: Paleosol is a significant carrier for studying paleoclimate. Presently, the research on

pedogenesis principally focuses on the migratory behavior of elements and the evolutionary process of
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pedogenesis, with limited reports on the manifestations of pedogenesis. The Upper Cretaceous Tangbian
Formation in Xinjiang basin is dominantly composed of red sandstone with large cross-beddings, which
is a typical representative of Cretaceous greenhouse climate terrestrial deposits in South China. Based on
detailed field investigation., petrological and geochemical methods were employed to study the
pedogenesis of red sandstone during the Cretaceous Tangbian Formation and explore paleoclimate
characteristics of the Xinjiang basin during the Upper Cretaceous. The red sandstone of Tangbian
Formation in the study area is primarily medium-grained arkose. The sediments have universally
experienced pedogenesis, the key identification features of red sandstone include clay films on the edge of
the detrital grains, micritic-sparry carbonate cement and gleization. The CIA (Chemical Index of
Alteration) ranges from 50.20 to 83.30 (58.08 on average) ., indicating that the red sandstone is at a low
level of chemical weathering. The analysis of microelement and the recognition of pedogenesis
collectively indicate that the sandstone in the study area was formed in a hot and dry paleoclimate. This
may be attributed to the high coastal mountain system that emerged during the Upper Cretaceous period
in Eastern China, hindering the flow of moist water vapor from the Paleo-Pacific Ocean into the inland

areas of Southeast China and forming a sedimentary paleogeographic environment dominated by aridity

and torridity.

Key words: red sandstone; pedogenesis; geochemistry; ancient climate; Xinjiang basin; Tangbian

Formation; Upper Cretaceous
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Fig.2 Manual excavation outcrop and sample collection location of sandstone from Tangbian Formation in the study area
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Table 1 Summary of detrital grains and authigenic mineral types of sandstone samples from Tangbian Formation in the study

area
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Fig.5 Polarization microscopic photos of sandstone samples of Tangbian Formation in the study area
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Table 2 Content of major element and trace element in red sandstone from Tangbian Formation in the study area

keSS SiO, Al; Oy Fe, O3 FeO CaO MgO K,;0O Na; O TiO, P,0; MnO CIA
14 79.06 6.93 0.61 0.10 4.35 0.34 3.09 1.07 0.09 0.03 0.03 50.20
24 79.24 7.35 0.65 0.18 3.78 0.44 2.83 1.28 0.15 0.03 0.03 50.23
3# 85.27 7.28 0.64 0.18 0.27 0.59 2.88 0.91 0.15 0.04 0.02 58.74
3-1# 85.47 7.25 0.53 0.18 0.26 0.54 2.99 0.87 0.13 0.04 0.02 58.47
44 84.43 8.62 0.96 0.22 0.03 0.65 1.33 0.14 0.26 0.01 0.02 83.30
5% 80.39 7.48 0.70 0.21 2.87 0.49 2.68 1.35 0.19 0.03 0.03 50.44
6+ 83.35 7.46 0.67 0.16 1.32 0.56 2.99 0.82 0.13 0.03 0.03 55.66
T8 79.13 7.30 0.57 0.18 3.83 0.38 3.07 1.17 0.10 0.03 0.02 50.41
88 84.38 7.96 0.76 0.19 0.30 0.56 2.68 0.66 0.18 0.02 0.02 63.68
8-14# 85.59 7.75 0.46 0.20 0.28 0.51 2.77 0.61 0.15 0.02 0.04 63.17
9# 81.42 7.36 0.69 0.20 2.40 0.57 2.82 0.93 0.14 0.04 0.03 54.60
FES 5 \% Cr Co Ni Cu Ga Se Y Zr Nb Cd Cs
1% 12.39 7.31 1.17 4.66 5.97 6.58 0.96 11.24 77.28 4.75 0.61 4.86
24 16.14 11.93 1.62 6.82 6.14 7.47 1.11 9.47 97.95 5.60 0.75 5.49
34 12.95 10.68 1.58 7.50 5.63 6.99 0.88 7.40 115.10 5.53 0.71 5.65
3-1# 12.15 13.44 1.60 6.75 6.03 7.59 0.99 8.35 76.81 5.40 0.52 6.42
44 19.14 21.05 3.02 13.04 6.35 7.53 0.86 7.39 205.60 6.51 1.23 5.77
5% 16.80 10.14 1.73 6.52 6.28 7.48 1.08 10.22 123.70 7.93 0.91 5.60
6% 16.95 10.78 2.09 6.66 5.42 8.29 1.70 26.94 122.80 5.57 1.08 5.84
74 13.84 8.01 1.34 5.02 5.26 7.58 1.07 10.95 81.25 6.46 0.54 5.82
84 14.96 15.28 2.45 8.73 5.47 7.95 0.94 7.59 112.80 5.45 0.78 6.64
8-1# 15.62 11.12 3.43 5.02 4.87 7.83 1.06 9.02 103.50 6.42 0.79 6.30
9# 15.55 13.34 1.67 7.08 5.88 7.42 0.92 14.38 192.70 4.43 1.38 6.69
B La Ce Gd Yb Pb Ba Th U Se Mn Rb Eu
1# 18.80 35.14 2.46 1.20 12.80 408.30 8.03 1.60 2.13 125.80 103.00 0.63
28 14.47 28.42 2.14 1.10 14.44 483.70 6.64 1.48 2.25 146.60 85.35 0.60
38 14.11 27.50 1.92 0.96 14.52 673.90 6.34 1.63 1.54 68.62 74.90 0.56
3-1# 15.21 24.40 1.81 0.90 14.57 750.30 6.45 1.55 1.89 65.44 107.40 0.59
44 12.60 28.15 1.15 1.03 14.73 235.00 5.18 1.33 2.51 91.66 54.35 0.29
58 15.42 30.19 2.19 1.15 16.23 478.50 6.80 1.56 2.50 151.40 89.66 0.58
68 128.20 47.05 12.74 2.53 19.06 978.70 7.16 1.34 2.22 150.40 103.10 3.69
74 19.24 35.12 2.45 1.22 14.84 1 261.00 8.11 1.60 2.14 138.30 109.40 0.77
84 20.17 41.80 1.49 1.03 20.44 519.10 6.19 1.13 2.23 116.10 100.20 0.47
8-1# 14.49 58.19 1.53 1.26 25.03 558.40 6.89 1.09 1.94 260.80 101.60 0.44
9# 17.00 35.96 2.59 1.19 17.41 1 194.00 6.71 1.14 2.42 182.70 103.40 0.81
S Sr Hf Th Dy Pr Nd Sm Ho Er Tm Lu
1% 74.25 2.26 0.39 2.01 4.31 15.12 2.88 0.44 1.25 0.21 0.19
24 80.48 2.61 0.32 1.79 4.49 12.64 2.35 0.37 1.10 0.18 0.18
34 72.25 3.39 0.28 1.50 3.27 11.51 2.13 0.31 0.96 0.15 0.15
3-1# 84.01 2.12 0.27 1.54 3.10 10.74 1.94 0.32 0.94 0.14 0.14
44 29.75 5.52 0.20 1.29 2.15 6.84 1.08 0.29 0.97 0.15 0.16
5% 81.14 3.42 0.32 1.87 3.55 12.64 2.38 0.38 1.14 0.17 0.17
6% 66.53 3.25 1.40 6.11 36.68 154.30 19.82 1.10 2.93 0.42 0.38
74 88.65 2.36 0.35 2.01 4.24 14.86 2.66 0.42 1.24 0.19 0.19
8+ 58.36 3.13 0.22 1.36 3.42 10.33 1.57 0.29 0.95 0.15 0.16
8-14# 56.07 2.93 0.25 1.57 2.68 8.75 1.52 0.36 1.14 0.18 0.19
9# 70.29 4.63 0.35 1.97 3.92 14.31 2.61 0.42 1.19 0.17 0.18
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