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Division of shale lithofacies associations and their impact on fracture network
formation in the Silurian Longmaxi Formation, Sichuan Basin
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Abstract; A commercial development of shale gas reservoirs largely depends on the effect of hydraulic fracturing.
However, shale of different lithofacies associations responds differently to the treatment. The study used the Silurian
Longmaxi Formation shale in the Sichuan Basin as an example to conduct a division of lithofacies associations and an
analysis on the impact of the associations upon fracture networks. The roles of mineral composition, physical properties,
beddings and bedding-parallel fractures of the shale in the formation of fracture networks were analyzed and then
integrated with characterization of crops, cores and stimulation effect of hydraulic fracturing in the shale to define the
association divisions. The results show that there are four types of lithofacies associations in the shale. Type [ association
(FA1) is obviously the result of diagenesis modification and contains well-developed calcite-filled fractures ,which can be
activated preferentially to generate fracture networks but are also likely to confine the expansion of fractures during the
earlier stage of fracturing. Type I (FA2) shows evident signs of sedimentary control and tends to contain interbeds of
promising gas reservoirs with crackable reservoirs. Type Il (FA3) and Type VI (FA4) are dominated by terrigenous
components in comparison and are difficult to crack to from fracture networks. In all,FA1 and FA2 are the potential sweet
spots for fracturing. The study is of theoretical support and on-site guiding significance to target formation selection and
scheme design in fracturing.
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Fig. 1 Contrast between silicon content ( by X-ray diffraction) and
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triaxial mechanics experiment results of the Longmaxi Formation

shale , Sichuan Basin
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Fig.2 Contrast between carbonate content (by X-ray diffraction)
and triaxial mechanics experiment results of the Longmaxi Formation

shale , Sichuan Basin
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Fig.3 Correlation between rock mechanic properties and porosity of the Longmaxi Formation shalein southeastern (a)

and southern (b) Sichuan Basin
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Fig.4 Correlation between carbonate content and bedding-parallel
fracture development from coring wells in the lower L'‘"

Submember, Sichuan Basin
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Fig.5 Contrast between quartz content and lamination development

in outcrops of the Longmaxi Formation, Sichuan Basin
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Table 1 Division indexes for shale facies associations in

the Longmaxi Formation,Sichuan Basin
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Table 2 Shale facies associations and their rock mechanics parameters in the Longmaxi Formation, Sichuan Basin
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S-18 FAL 6.8 53.0 37.4 3.54 0.168 35.19 0.653
S -50 FAL 8.2 60.8 28.3 4.77 0.177 37.00 0.668
S-52 FAL 8.4 61.4 27.6 4.23 0.179 38.11 0.689
S-15 FA2 7.3 53.5 38.3 3.45 0.163 36.79 0.710
S-19 FA2 7.5 51.8 37.4 3.42 0.166 38.30 0.738
S-31 FA2 10.8 46.7 39.6 2.30 0.170 38.32 0.725
S-35 FA2 10.8 51.8 34.5 3.95 0.169 39.40 0.755
S-41 FA2 9.9 60.4 26.7 5.51 0.181 38.60 0.695
S-23 FA3 23.6 39.5 29.8 4.03 0.167 34.91 0. 649
S-33 FA3 10.2 51.9 35.1 3.46 0.178 37.81 0.685
S-43 FA3 34.5 45.7 18.6 2.94 0.180 37.37 0.668
S -45 FA3 32.4 41.4 25.1 2.99 0.181 37.57 0. 669
S-6 FA4 6.3 46.5 40.6 2.67 0. 166 34.83 0.651
S-8 FA4 11.0 47.7 42.8 3.22 0.168 35.33 0.657
S-12 FA4 7.5 46.2 43.5 3.01 0.171 35.94 0.662
-20 FA4 9.0 40.9 47.0 3.77 0.165 32.48 0.595
S-22 FA4 11.0 45.5 40.7 3.09 0.164 34.26 0.643
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