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Fig.3  Characteristics of black shales from the Shuijingtuo Formation at Xiuqi section
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Fig.4  Microscopic photos of the shallow water shelf facies of the Shuijingtuo Formation at Xiugqi section
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Fig.5 Microscopic photos of the deep-water shelf facies of the Shuijingtuo Formation at Xiuqi section
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Fig.6 Microscopic photos of the deep-water shelf and slope facies of the Shuijingtuo Formation at Xiuqi section
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Table 1 Trace elements and geochemical index of the Shuijingtuo Formation at Xiuqi section

WEL FEERGES w(TOCY% U/Th  Corg/P Moy, U, Bay PrTi CIA Ga/Rb  Mo/TOC CoxMn
A XQ67 0.290 0.40 1777 2.89 440 13496 0.24 51.72 0.20 19.90 0.62
b2 XQ74 0.541 059 2689 517 595 18934 0.26 64.82 0.19 15.62 0.04
B XQ85 0.332 1.04 1605  4.94 824 16713 0.30 62.96 0.19 32.79 0.09

XQ95 0.895 103 4042 486 1120 511.6 0.29 64.21 0.19 17.65 0.15
XQ101 1.150 099 5253 529 11.03 429.4 0.33 5231 0.20 11.65 0.61
XQ115 1.001 1.07 4552 626 1248 566.7 0.37 52.15 0.20 14.19 0.70
XQ127 1.161 128 6078  5.06 9.14 881.1 0.33 53.33 0.19 7.97 0.70
XQ131 0.870 096 4038  4.14 6.01 201.5 0.29 62.52 0.19 9.45 031
XQ135 1212 085 4959 791 14.49 2326 0.32 60.09 0.21 17.00 0.54
B XQ139 0.909 159 4252 609  13.02 5147 0.30 55.95 0.19 19.02 0.78
12 XQ145 0.950 120 4529 619 1377 11007 031 53.11 0.19 18.32 0.78
B XQ149 0.912 124 4281 6.18 8.08 7272 0.30 53.16 0.20 11.51 0.64
XQ153 0.869 L11 4546 663  16.13 318.3 0.27 60.00 0.19 24.29 0.63
XQ157 0.826 131 3757 550 1002 10753 0.33 52.49 0.19 14.65 0.76
XQl161 1.460 104 6826 691 1742 1758.1 0.35 56.12 0.18 13.70 0.75
XQ165 1.427 137 6494 538 1122 501.7 0.32 53.79 0.19 10.02 0.69
XQ167 1.533 109 57.03 599 11.02 708.3 0.39 55.99 0.18 9.33 0.70
XQ169 1.461 123 5188 808 2122 9333 041 57.60 0.17 18.69 L12
XQ173 0.854 162 4026 394 1034 820.3 0.30 58.98 0.19 17.91 0.28
XQ175 1.030 078 6659 371 6.60 10566 0.24 54.44 0.19 8.11 0.72
¢ XQ177 0.969 0.75 3192 551 1074 6373 0.44 57.97 0.18 14.66 0.78
Eﬁ XQ179 1.051 L6 7273 410 773 767.6 0.21 54.09 0.19 9.89 0.66
XQ180 1.066 082 7334 346 5.88 490.4 0.21 52.33 0.20 7.26 0.70
XQ181 1.051 065 6871 4.47 6.56 676.9 0.20 56.88 0.19 8.75 0.68
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Table 2 Test results of major elements in the Shuijingtuo Formation shale at Xiuqi section
T bl oTOCY% ERILE/%
i Si0, ALO,  Fe0, MgO Ca0 Na,0 K,0 MnO Ti0, P,0, FeO  BEJid
A XQ67 0.290 63.20 13.25 4.58 1.75 391 2.92 2.55 0.047 0799  0.193 0.96 6.76
i XQ74 0.541 68.49 14.36 2.62 1.61 0.688 2.25 3.15 0.011 0.928 0238 0.55 5.57
B XQ85 0.332 70.22 13.37 3.31 1.36 0.647 2.66 2.68 0.015 0.816 0.245 0.59 4.58
XQ95 0.895 67.69 14.27 3.68 1.69 0.528 2.64 3.03 0018 0892 0262 1.55 5.20
XQ101 1.150 64.48 12.29 4.08 2.39 2.92 2.60 2.45 0.044 0784 0259 2.34 7.70
XQ115 1.001 61.47 11.51 372 2.11 6.27 2.45 2.31 0.055 0705  0.260 2.02 9.13
XQ127 1.161 55.56 10.23 3.46 2.01 11.42 2.02 2.13 0.061 0.690  0.226 1.73 12.12
XQ131 0.870 66.45 13.86 4.32 2.11 0.746 2.69 2.90 0.025 0.889 0.255 2.33 5.66
B XQ135 1212 63.65 14.38 4.54 2.28 1.18 3.02 2.89 0.033 0906  0.289 1.93 6.81
XQ139 0.909 63.45 13.44 5.07 2.22 2.19 2.53 2.81 0.046  0.843 0253 2.44 7.14
/4 XQ145 0.950 62.68 12.78 4.61 2.54 3.32 2.58 2.58 0.054 0795  0.248 2.40 7.77
XQ149 0.912 63.70 13.15 431 2.44 2.81 2.63 271 0.045 0834 0252 2.14 7.07
B XQ153 0.869 63.84 13.23 5.94 2.12 111 2.64 2.77 0.036  0.822 0226 1.97 7.21
XQ157 0.826 61.83 12.21 4.08 2.49 4.65 2.53 2.52 0.060  0.782  0.260 2.33 8.50
XQ161 1.460 59.65 11.61 4.14 2.48 6.24 1.92 2.55 0052 0723 0253 2.38 10.35
XQ165 1.427 63.19 12.89 4.54 2.64 278 2.49 2.66 0.045 0802  0.260 231 7.65
XQ167 1.533 61.50 13.12 4.87 2.67 3.20 2.18 2.90 0.043 0.816 0.318 2.52 8.34
XQ169 1.461 57.97 13.01 5.64 3.11 4.32 1.94 2.95 0.055  0.804 0333 2.76 9.87
XQ173 0.854 65.23 14.97 2.85 1.91 1.32 3.07 3.29 0.020 0836 0251 1.19 6.15
XQ175 1.030 60.78 12.81 4.64 2.63 4.07 2.38 2.67 0.048 0774  0.183 2.52 9.01
CA XQ177 0.969 61.12 13.37 4.86 2.96 3.39 1.94 3.06 0.045 0812 0359 2.76 8.06
% XQ179 1.051 62.23 13.61 4.27 2.32 3.30 2.56 2.89 0.041 0.818  0.171 1.90 7.72
- XQ180 1.066 61.14 13.31 4.49 2.53 3.55 2.82 2.63 0.045 0825  0.172 1.95 8.38
XQ181 1.051 62.69 14.18 4.59 2.47 2.11 2.44 3.08 0.038 0892  0.I81 1.97 7.29
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Fig.8 Ternary diagram of the relative proportions of SiO,,
Ca0, and AL0, at Xiuqi section™”
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Fig.10  Linear correlation between total organic carbon (TOC) and geochemical index in the Shuijingtuo Formation at Xiuqi section
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Table 3 Particle size characteristics of pyrite framboids under different redox conditions
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Table 4 Distribution of the framboidal pyrite size in the First member of Shuijingtuo Formation
AR B S Ko P B Wrz—orfifE UKIE iz TASRE PR bR 22
XQ179 154 5.80 13.91 4.58 5.59 1.77 1.52 7.58
C
T XQ177 186 5.69 9.05 3.97 4.83 1.38 0.57 7.07
3
B XQ175 296 5.32 11.82 4.19 5.01 1.58 0.85 6.90
X
XQ173 253 5.79 15.24 4.18 5.21 1.83 1.30 7.62
XQ171 338 5.39 11.07 4.28 5.21 1.56 0.56 6.94
XQ169 311 5.37 10.70 421 5.19 1.53 0.46 6.90
XQ167 239 5.14 11.48 4.08 4.96 1.51 0.94 6.65
XQ165 358 4.99 11.11 3.76 4.65 1.59 0.89 6.59
XQ163 321 5.36 11.11 4.21 5.20 1.58 0.81 6.94
XQ161 323 5.62 11.63 4.54 5.64 1.43 0.39 7.05
B XQ157 327 5.07 13.87 3.89 4.79 1.56 1.34 6.63
XQ153 351 4.93 9.39 4.03 4.81 1.34 0.58 6.27
W XQ149 205 5.68 10.15 4.56 5.44 1.46 0.68 7.14
XQ145 185 5.75 9.66 4.89 5.62 1.29 0.63 7.04
B XQ139 233 5.19 13.91 4.06 4.90 1.61 1.46 6.79
XQ135 336 547 12.77 4.25 5.26 1.66 1.01 7.13
XQ131 571 4.84 9.67 3.84 4.65 1.35 0.58 6.18
XQ127 315 4.84 9.22 3.83 4.63 1.33 0.62 6.17
XQI115 349 4.69 10.12 3.61 4.48 1.47 0.69 6.17
XQ101 244 5.19 10.03 4.25 5.08 1.38 0.60 6.57
XQ95 147 5.53 13.70 4.30 5.55 1.63 0.95 7.16
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Controlling Factors of Organic Enrichment in the Shuijingtuo
Formation in the Lower Cambrian of the Chengkou Area, Sichuan
Basin

GU Heng'*, WANG Jian"**, WEI HengYe'?, FU XiuGen'**

1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China
2. Qiangtang Institute of Sedimentary Basin, Southwest Petroleum University, Chengdu 610500, China
3. State Key Laboratory of oil and Gas Reservoir Geology and Exploitation (Southwest Petroleum University), Chengdu 610050, China

Abstract: [Objective] The Lower Cambrian Shuijingtuo Formation black shale is an important source rock and
shale gas exploration target in the Sichuan Basin. However, the enrichment mechanism of organic matter in this series
of black shale is still unclear. [Methods] Here, we reported total organic carbon (TOC) contents, sedimentary
microfacies, major and trace elements, and pyritic framboid size distributions in the lower part of Shuijingtuo Forma-
tion in the Chengkou area, northeastern Sichuan Basin on the Upper Yangtze Platform, providing new evidence for
reconstructing the paleogeography, paleoenvironment, and main controlling factors of organic matter enrichment. The
results show that the black shale succession in the Shuijingtuo Formation developed five sedimentary microfacies
which related to the deep-water shelf slope environment. Productivity index (Bay,, P/Ti)and continental input index
Ti, Al indicate that the sedimentary environment of black shale in the Shuijingtuo Formation is at a low level of paleo-
productivity, and the continental input is relatively stable and has no obvious correlation with TOC. Therefore, paleo-
productivity and continental input are not the main controlling factors of organic matter enrichment in the black shale
of the Shuijingtuo Formation. The redox-sensitive element index (U/Th, U,,, Moy, ) and pyrite framboid size distribu-
tions show that the organic matter content is positively correlated with the redox index, indicating that the organic
matter enrichment in Shuijingtuo Formation is mainly controlled by the change of redox conditions of the water
column. [ Conclusions ] Based on the above understanding, it can be inferred that the organic matter enrichment of
the black shale of the Shuijingtuo Formation was controlled by the fluctuation of redox conditions of the bottom water
caused by the large-scale transgression event during the stage 2 to stage 3 Cambrian (529-514 Ma) , and the organic
matter enrichment model was proposed here.

Key words: Shuijingtuo Formation; Lower Cambrian; black shale; redox conditions; organic matter enrichment;

Sichuan Basin



