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Abstract; The Lower Cambrian Qiongzhusi Formation in Sichuan Basin and on its periphery is rich in shale gas
resources, and it has become one of the important shale gas development intervals in Sichuan Basin. Controlled

by complex sedimentary setting, the silty shale reservoir in Qiongzhusi Formation has various lithofacies and strong
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heterogeneity longitudinally, which restricts the exploration and development of shale gas. Therefore, it is urgent
to study the sedimentary characteristics, sedimentary facies and sedimentary models. Based on the previous
understanding of tectonic setting and sequence stratigraphy, and through detailed analysis of rock data, well
logging data, geochemistry data and paleontology data, this paper clarifies the Early Cambrian sedimentary back-
ground of combined ocean—paleoland influence,, moderate water depth and widespread reduction of Sichuan Basin
and its periphery. The paper also believes that the Qiongzhusi Formation is mainly deposited in shore facies and
continental shelf facies. The continental shelf facies are dominated, including shallow water continental shelf sub-
facies and deep water continental shelf subfacies. Based on the analysis of the combined action of wave and tide,
seawater evaporation, suspension, rising ocean current, sedimentary paleogeomorphology and other fine-grained
sedimentary influencing factors, and combined with the spatial distribution characteristics of sediments, the fine-
grained sedimentary model of the Lower Cambrian Qiongzhusi Formation in Sichuan Basin and on its periphery is
established, i.e., in the early stage of sedimentation, the effect of differential sedimentation is significant, the
sequence thickness varies greatly, and the sedimentary characteristics and influencing factors differ greatly in
different regions. In the middle stage of sedimentation, the effect of differential sedimentation is diminished and
the difference of sequence thickness decreases continuously. In the late stage of sedimentation, with steady sedi-
mentation, it enters the “open basin” stage, and the sequence thickness tends to be consistent.

Key words: fine-grained sedimentation; sedimentary model; sedimentary environment; Qiongzhusi Formation;

Lower Cambrian; Sichuan Basin
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Table 1 Characteristic parameters of palaeosedimentary environment
of Lower Cambrian Qiongzhusi Formation of well Jinshi 103, Sichuan Basin

NE RE/m V/107° Ni/107° Cu/107° Sr/107° V/(V+Ni) Sr/Cu
) 3311.28 180.293 55.297 17.549 116.256 0.77 6.62
() 3 315.52 210.778 55.958 31.345 107.639 0.79 3.43
©) 3318.41 208.376 53.080 21.578 107.465 0.80 4.98
3319.94 115.484 39.144 14.123 102.772 0.75 7.28
® 3 323.07 99.285 30.944 7.744 100.677 0.76 13.00
3 325.99 95.073 28.141 7.601 105.979 0.77 13.94
3 328.90 100.586 29.846 9.874 103.631 0.77 10.50
® 3331.23 116.127 35.442 14.208 105.087 0.77 7.40
3 334.07 118.749 37.268 16.940 111.147 0.76 6.56
® 3335.33 54.843 15.657 0.978 268.689 0.78 274.73
3335.78 87.297 33.195 10.695 120.504 0.72 11.27
3 338.01 95.264 45.662 8.576 115.595 0.68 13.48
3 340.51 66.339 31.094 8.292 115.888 0.68 13.98
3 343.66 77.381 25.393 16.091 124.225 0.75 7.72
® 3 347.23 86.371 31.834 18.969 112.161 0.73 5.91
@ 3 350.79 77.195 30.035 16.456 90.101 0.72 5.48
@ 3 353.98 82.511 25.800 11.766 96.746 0.76 8.22
@ 3 356.91 83.564 26.924 17.329 97.351 0.76 5.62
@ 3 358.88 112.316 36.080 10.068 101.996 0.76 10.13
@ 3 361.03 83.078 28.532 9.385 90.710 0.74 9.67
@ 3 363.51 73.694 21.072 16.024 99.154 0.78 6.19
@ 3 366.07 82.574 24.828 20.081 98.036 0.77 4.88
@ 3 368.06 80.668 19.907 9.763 108.221 0.80 11.08
@ 3 371.64 42.354 14.082 13.257 135.664 0.75 10.23
@ 3371.93 28.204 6.191 7.040 633.781 0.82 90.03
@ 3 375.55 65.363 21.404 11.128 98.299 0.75 8.83
@ 3 380.17 54.001 18.172 10.274 109.910 0.75 10.70
@ 3381.24 35.768 10.501 9.238 260.266 0.77 28.17
@ 3 382.12 72.238 21.454 8.459 98.015 0.77 11.59
@ 3 384.78 52.836 16.622 11.955 130.520 0.76 10.92
@ 3 386.76 57.358 18.925 14.382 118.872 0.75 8.27
© 3 387.43 74.626 22.609 18.000 112.244 0.77 6.24
@] 3 389.99 42.945 15.504 22.558 144.806 0.73 6.42
® 3 393.06 75.975 26.994 18.380 106.818 0.74 5.81
©® 3 395.01 73.371 27.334 24.749 114.175 0.73 4.61
©® 3 396.47 78.329 29.942 25.627 115.300 0.72 4.50
©® 3 399.60 62.603 24.005 24.784 122.893 0.72 4.96
® 3 401.72 36.382 12.630 14.342 418.348 0.74 29.17
® 3402.11 78.028 30.731 26.748 110.617 0.72 4.14
©® 3 405.30 71.137 27.759 29.608 126.599 0.72 4.28
© 3 407.76 70.669 27.384 26.816 123.850 0.72 4.62
©® 3 410.42 82.292 33.020 24.367 118.619 0.71 4.87
©® 3 413.61 80.841 33.055 25.457 111.132 0.71 4.37
©) 3 415.99 56.943 22.008 20.749 81.005 0.72 3.90
@] 3 418.49 58.751 21.244 20.129 140.282 0.73 6.97
® 3 420.97 55.366 19.509 19.378 465.100 0.74 24.00
© 3 423.70 72.458 27.837 29.814 127.499 0.72 4.28
® 3 424.97 86.498 32.863 28.169 123.178 0.72 4.37
@ 3 425.35 57.187 23.740 23.136 135.665 0.71 5.86
@ 3 425.85 28.551 11.217 16.613 193.505 0.72 11.65
@ 3 427.62 57.776 22.570 22.544 130.102 0.72 5.77
@ 3 431.17 52.846 19.470 26.750 130.842 0.73 4.89
@ 3 434.30 82.680 28.266 30.390 137.213 0.75 4.52
@ 3 436.49 73.621 25.011 33.137 134.850 0.75 4.07
@ 3 439.33 46.104 15.780 20.280 452.599 0.75 22.32
@ 3442.17 64.535 23.825 31.711 146.865 0.73 4.63
@ 3 444.55 49.354 17.338 29.056 292.644 0.74 10.07
@ 3 448.71 69.603 28.005 28.975 131.115 0.71 4.53
@ 3 452.26 61.793 25.784 44.558 175.310 0.71 3.93
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Table 1 (continued)

NE S RE/m V/107° Ni/1076 Cu/107° Sr/107° V/(V+Ni) St/Cu
@ 3 454.93 48.091 18.449 34.470 744.439 0.72 21.60
@ 3 456.89 40.980 14.861 43.586 552.092 0.73 12.67
@ 3 458.65 40.503 14.203 31.974 811.738 0.74 25.39
@ 3 460.42 77.353 31.188 31.760 129.324 0.71 4.07
@ 3 464.38 57.627 24.352 35.870 134.986 0.70 3.76
@ 3 468.07 59.947 23.919 35.570 599.082 0.71 16.84
@ 3 469.67 63.507 25.168 29.315 613.789 0.72 20.94
® 3 472.52 68.071 28.793 34.142 123.033 0.70 3.60
©) 3 475.59 49.295 19.883 44.946 626.026 0.71 13.93
® 3477.22 46.551 17.592 53.001 746.369 0.73 14.08
® 3 479.44 58.968 25.137 48.741 535.179 0.70 10.98
® 3 481.71 76.540 32.351 40.683 123.124 0.70 3.03
) 3 484.74 84.534 32.336 31.005 132.385 0.72 4.27
® 3 487.60 48.759 18.901 13.706 477.886 0.72 34.87
® 3491.80 77.063 30.578 24.066 133.348 0.72 5.54
® 3 493.59 53.007 21.856 17.319 412.855 0.71 23.84
® 3 498.82 54.744 19.630 24.153 118.781 0.74 4.92
) 3 500.59 90.144 35.181 21.086 111.186 0.72 5.27
® 3 503.69 67.087 22.012 26.264 115.028 0.75 4.38
® 3 506.65 75.234 25.176 16.946 143.367 0.75 8.46
©) 3508.14 76.857 28.337 19.070 109.465 0.73 5.74
® 3 510.80 40.923 15.036 7.462 496.879 0.73 66.59
® 3511.99 53.556 23.779 14.225 348.273 0.69 24.48
® 3513.36 78.059 28.153 21.031 98.588 0.73 4.69
) 3515.78 53.208 20.328 10.992 335.272 0.72 30.50
® 3517.93 47.835 19.571 10.860 360.657 0.71 33.21
) 3520.68 80.902 31.324 21.494 94.306 0.72 4.39
® 3523.49 44.091 15.578 12.731 437.622 0.74 34.37
® 3 524.20 66.836 20.889 15.532 158.716 0.76 10.22
® 3526.79 55.028 21.228 17.713 153.999 0.72 8.69
©) 3529.69 76.346 28.981 20.037 107.170 0.72 5.35
) 3532.28 87.187 32.199 25.724 102.471 0.73 3.98
@ 3534.17 81.552 31.605 24.257 129.159 0.72 5.32
@ 3537.15 77.304 29.961 22.813 113.391 0.72 4.97
@ 3 539.33 96.096 33.516 20.945 99.819 0.74 4.77
@ 3 541.46 105.609 35.314 27.288 115.022 0.75 4.22
@ 3 545.02 81.909 29.168 21.655 104.683 0.74 4.83
@ 3547.23 79.236 26.998 33.465 117.236 0.75 3.50
@ 3550.30 77.673 28.153 19.913 118.972 0.73 5.97
@ 3551.97 107.470 38.969 24.410 103.200 0.73 4.23
@ 3 554.34 78.379 30.700 18.978 105.869 0.72 5.58
@ 3 556.72 135.836 59.448 35.471 95.915 0.70 2.70
@ 3 558.66 57.912 18.605 33.175 123.505 0.76 3.72
@ 3 560.70 82.122 28.497 23.125 112.306 0.74 4.86
@ 3562.82 75.539 25.222 27.259 97.379 0.75 3.57
@ 3564.71 59.124 18.270 26.422 125.230 0.76 4.74
@ 3 565.89 39.798 17.600 13.372 433.486 0.69 32.42
) 3 566.70 67.981 23.494 31.206 113.678 0.74 3.64
@ 3 569.46 165.825 50.105 19.119 87.081 0.77 4.55
@ 3571.22 60.938 18.558 19.365 136.401 0.77 7.04
@ 3 573.14 79.354 24.442 17.288 219.451 0.76 12.69
@) 3575.24 131.468 36.592 10.948 98.236 0.78 8.97
) 3576.13 82.646 23.205 20.951 105.444 0.78 5.03
@ 3577.15 90.161 25.281 25.734 114.309 0.78 4.44
@ 3579.23 114.157 24.434 25.126 101.654 0.82 4.05
@ 3581.32 102.075 40.429 31.835 105.115 0.72 3.30
@ 3 582.54 98.650 28.489 34.226 104.825 0.78 3.06
) 3 585.05 64.677 19.704 18.500 349.630 0.77 18.90
@ 3 587.41 416.338 53.845 49.820 94.602 0.89 1.90
) 3 590.13 657.144 122.117 39.422 81.559 0.84 2.07
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Fig.2 Sedimentary structures of Lower Cambrian Qiongzhusi Formation in Sichuan Basin and on its periphery
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Fig.3 Microscopic sedimentary structures of Lower Cambrian Qiongzhusi Formation in Sichuan Basin and on its periphery
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