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Abstract ;: Marine shale is well developed in the southern margin of Sichuan Basin, especially the Upper Ordovician Wufeng Formation and
Lower Silurian Longmaxi formation, which is a good reservoir for shale gas exploration and development.In order to study the shale facies
and sedimentary environment, taking Longmaxi formation shale( member L, ) of well Y5 in the southern margin of Sichuan Basin as the re-
search object, based on two main factors affecting shale gas exploration and development, shale lithofacies division scheme based on TOC
content and shale mineral composition is proposed in this paper. By using X-ray diffraction analysis and TOC content test data, shale faci-
es division is carried out, and the properties of shale with different lithofacies were analyzed; the sedimentary environments of different

lithofacies shale were studied by the analysis of major and trace elements; the development characteristics of organic pores of different litho-
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facies shale were found out by observing FE-SEM images of different lithofacies shale, extracting organic pores with Image J software and
the calculation method of organic porosity proposed by predecessors; finally, the sedimentary environments for different lithofacies shale
were summarized the control of the abundance of organic matter and the development of organic pores. The results show that the organic
rich clayey siliceous mixed shale( OR-M—1) and organic rich calcareous siliceous mixed shale( OER-M-3) are mainly developed in the
L, member; the trace elements w(V)/w(Cr) ,w(Ni)/w(Co) and w(U)/w(Th) indicate that the OR—M~1 shale in the lower Longmaxi
member is formed in oxygen rich anoxic sea water, while the OER—M-3 shale is formed in anaerobic water, and the w(Ba)/w(Al) ,
w(P)/w(Ti) and w(Cu)+w(Zn)+w(Ni) indicators indicate two lithofacies depositsare little difference in environmental paleomarine
productivity. The percentages of Al and Ti in the samples indicate that the input strength of terrigenous clasts of OR-M~1 shale in sedimentary
period is greater than that of OER—M-3 shale. Based on the Paleoenvironment of water body stratification caused by sea level change and up-

welling current, the organic matter formation conditions of OER—M-3 shale in sedimentary period are better than that of OR—-M~1 shale, and the

ratio of organic matter pore volume of OER—M-3 shale to total pore volume of shale Higher, more conducive to shale gas adsorption.

Key words:shale; Sichuan Basin; Longmaxi Formation; mixed shale lithofaces; sedimentary environment
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Table 1 Identification results of whole rock minerals, TOC and shale lithofacies of L, member of Longmaxi Formation in well Y5

. W, Fitww REIH W) B/ % TRIRELT W) & B/ % T0C/% Pigs;
m wE/% A% KA BYgw A HiEA A=A Hit A
1 1658.09  36.80  33.80  4.60 4.50 42.90 16.40 3.90 20.30 2.30
2 1659.38 3370 31.10  3.70 3.10 37.90 16.60 11.80 28.40 2.13
3 1660.94  31.70  33.10  4.50 5.30 42.90 19.90 5.50 25.40 2.36
4 1661.49 3460 3240  3.50 4.00 39.90 17.60 7.90 25.50 2.33
5 1662.26  31.70  37.20  3.80 6.00 47.00 17.70 3.60 21.30 2.75
6 1663.97 3330 3540  3.30 5.20 43.90 18.50 4.30 22.80 1.55
7 1664.46  31.70 3570  4.10 4.40 44.20 17.10 7.00 24.10 1.55
8 1667.57 3040  35.10  3.30 5.30 43.70 17.80 8.10 25.90 2.64
9 1668.31 3530  33.90  4.60 4.50 43.00 19.00 2.70 21.70 2.45 w
10 166936 31.50  34.60  3.80 4.90 43.30 18.40 6.80 25.20 2.60
11 167032  28.60  38.00 2.90 5.20 46.10 17.10 8.20 25.30 2.63
12 1671.99  28.80 3870  4.10 3.90 46.70 17.00 7.50 24.50 2.83
13 167222 31.40  40.70  2.60 4.40 47.70 16.00 4.90 20.90 2.48
14 1673.77 2930  41.10  3.90 4.50 49.50 14.80 6.40 21.20 2.52
15 167422 3340  34.60  4.00 6.30 44.90 14.40 7.30 21.70 2.58
16 1675.02 3050  41.40  3.90 3.70 49.00 15.80 4.70 20.50 2.75
17 167548 2580 4470  3.50 4.30 52.50 18.00 3.70 21.70 2.79 s-1
18 1676.90  27.40  38.00  4.10 5.30 47.40 18.40 6.80 25.20 2.86 M-1
19 1677.50  27.30 3770 2.80 4.30 44.80 16.30 11.60 27.90 2.89 M-3
20 167852  28.90  39.90  2.80 4.50 47.20 18.70 5.20 23.90 2.75 M-1
21 1680.01 2690 3570  3.70 4.10 43.50 17.30 12.30 29.60 2.56 M-3
22 1680.62  28.60  38.80  3.90 9.00 51.70 17.00 2.70 19.70 2.68 S-1
23 1681.02 2840  39.50  3.30 3.80 46.60 17.70 7.30 25.00 2.80
24 1682.54  27.50  37.40  3.90 6.10 47.40 17.30 7.80 25.10 3.09 e
25 1683.20  28.60 4250  4.00 5.20 51.70 15.70 4.00 19.70 3.10
26 1683.77 2830  42.10  4.50 4.90 51.50 16.20 4.00 20.20 3.20 >
27 1684.84 2500  36.10  4.20 5.10 45.40 14.70 14.90 29.60 3.48 M-3
28 168527 2720 37.30  4.30 4.50 46.10 17.00 9.70 26.70 3.87
29 168593  31.00  39.10  4.60 4.90 48.60 15.30 5.10 20.40 4.20 M-1
30 1686.43  27.40  40.10  4.40 5.10 49.60 17.40 5.60 23.00 3.70
31 168749 2620 3620  5.00 5.00 46.20 14.40 13.20 27.60 3.50 M-3
32 1687.92 2590 4470  5.80 5.50 56.00 14.60 3.50 18.10 4.82 S-1
33 168832  28.60 3770  3.90 4.70 46.30 13.20 11.90 25.10 4.76 M-1
34 1688.92  21.00  31.90  6.00 6.10 44.00 15.40 19.60 35.00 4.69
35 1689.56 2240  34.10  6.40 6.60 47.10 16.40 14.10 30.50 6.04
36 169021  23.60  33.10  5.00 4.50 42.60 14.40 19.40 33.80 7.36 M-3
37 1690.76 1970 3420  5.00 5.30 44.50 22.70 13.10 35.80 7.36
38 1691.26  17.50  36.70  3.00 5.60 45.30 24.30 12.90 37.20 5.85
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Fig.5 Redox index, paleo—marine productivity index and terrigenous clastic index of member L, of Longmaxi Formation in well Y5
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Fig.7 Sedimentary environment schematic diagram
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Fig.8 Organic matter pore of different types of lithofacies
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Table 3 The proportion of organic matter pore to total pore
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