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Sedimentary environment and its controlling on
source rocks during late Permian in Sichuan Basin

Cao Qinggu, Liu Guangxiang, Zhang Changjiang, Pan Wenlei
(Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: As the most important source rock for gas generation in the Sichuan Basin, Permian source rocks have
attracted more and more attentions. The lithofacies palaeogeography during the Longtan phase of the Late Permian
in the Sichuan Basin was reconstructed, and the controlling effects of sedimentary environment on source rock
generation were analyzed. In the Upper Permian of the Sichuan Basin, favorable source rocks mainly developed
in the shallow shelf, tidal flat-lagoon and onshore swamp facies. The concept of “organic carbon thickness” was
introduced in this article. Organic carbon content was multiplied by source rock thickness so as to illustrate the
generation features of source rocks. Combined with inorganic geochemical characteristics and organic carbon ana-
lyses, the controlling effects of sedimentary environment on source rock generation were studied, providing theo-
retical reference for the macroscopic distribution prediction of source rocks and resource estimation.
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Fig. 1 Lithofacies transition of Upper Permian in Sichuan Basin
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Fig.2 Rhythm of sedimentary facies transition during Longtan phase of Late Permian in Sichuan Basin
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Fig.3 Sedimentary facies during Longtan phase of Late Permian vs. organic carbon thickness of source rocks in Sichuan Basin
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Table 1 Experimental results of inorganic element and TOC in Wujiaping Formation, Qiaoting, Nanjiang, Sichuan Basin

o(TOC)/  @(S)/  88Cppy/ 6%0p/ ©(Ba)/  w(P)/  o(V)/ o(S)/ w(V)/ o(AL0y)/ o(Fe,05)/ o(Ti0,)/
% (g % % (ng-g") (pgrg™) o(V+Ni)  w(Ba)  o(Cr) % % %
SCNJ-54  0.29 0.07

FE i

SCNJ-55  0.08 0.04 459  -3.95  6.64  166.40 129.46  0.54 0.31  0.143  0.009
SCNJ-56  0.28 0.13
SCNJ-57  0.13 0.08 2.61  -5.07 17.54  171.39  0.51 10.04  0.47 0.43  0.567  0.014
SCNJ-58  11.60 0.44
SCNJ-59  1.60 0.36
SCNJ-60  1.12 0.51
SCNJ-61  0.56 0.28
SCNJ-62  0.21 0.22 3.15 -4.25 27.76  195.36  0.48 45.51  1.79 1.38  1.989  0.056
SCNJ-63  2.80 0.20
SCNJ-64  4.29 0.33 0.39  -5.04 20.61  702.90  0.47 42.59  0.20 1.51  0.762  0.028
SCNJ-65  1.22 0.14
SCNJ-66  1.64 0.40
SCNJ-67  0.87 0.71 1.63  -3.62 15.86 1948.86  0.57 49.88  0.71 1.19  0.844  0.028
SCNJ-31  0.96 0.11
SCNJ-30  0.80 0.09
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Fig.4 Synthetical histogram for geochemistry characteristics in Wujiaping Formation on Qiaoting profile, Nanjiang, Sichuan Basin
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