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Influence of maceral composition on organic pore development in shale;A case
study of transitional Longtan Formation shale in eastern Sichuan Basin

Cao Taotao'” , Liu Guangxiang” , Cao Qinggu’, Deng Mo’

(1. Hunan Provincial Key Laboratory of Shale Gas Resource Exploitation ,Hunan University of Science and Technology,
Xiangtan , Hunan 411201, China ;2. Wuxt Research Institute of Petroleum Geology ,SINOPEC Petroleum Exploration &
Production Research Institute , Wuxi , Jiangsu 214126 , China)

Abstract: A sequence of organic-rich shale of transitional facies can be observed in the Longtan Formation of eastern Si-
chuan Basin. In order to investigate the characteristics of the organic pores and their controlling factors in the shale, we
performed experiments and analyses on shale samples to study TOC , mineral composition, vitrinite reflectance , and organic
petrological parameters through low-pressure nitrogen adsorption and scanning electron scanning combined with argon ion
milling and etc. The results show that the mineralogy of shale samples from coastal-swamp , lagoon-tidal flat and shallow
shelf facies is dominated by clay minerals with low content of quartz. The organic matters in the samples are mostly vit-
rinites with poorly-developed organic pores. However,some micro-cracks were found to occur within or along the rims of
organic matter grains. In contrast, the shale of deep shelf facies was characterized by high quartz and low clay mineral
contents and orgnic matters with well-developed pores being dominated by sapropelinite and solid bitumen. There is an in-
verse relationship or insignificant correlation between the microscopic pore volume and TOC of shale of the coastal-
swamp , lagoon-tidal flat and shallow shelf facies. In contrast, the pore volume is positively correlated with TOC for shale of
deep shelf facies. In combination with previous works,we propose that vitrinite and solid bitumen are not the main con-
tributors to organic pores during the high maturity stage of the samples, while sapropelinite is the most favorable for orga-

nic pore development. Thereforoe ,the organic maceral composition should be taken into consideration when studying shale
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reservoir properties of this transitional facies in eastern Sichuan Basin as well as other areas.

Key words : organic pore, TOC content, maceral composition, Longtan Formation, Eastern Sichuan Basin
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Fig.1 Sampling locations and corresponding sedimentary facies in the Longtan Formation shale of eastern Sichuan Basin
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Table 1 Mineral composition of the Longtan Formation shale in eastern Sichuan Basin
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Fig.2  Petrological features of the Longtan Formation shale in eastern Sichuan Basin
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Table 2 TOC,R, and maceral composition of the Longtan Formation shale in eastern Sichuan Basin
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Fig.3 TOC and R, values of the Longtan Formation shale in eastern Sichuan Basin
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Fig.4 Maceral composition of the Longtan Formation shale in eastern Sichuan Basin
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Fig.5 Organic pores of the Longtan Formation

shale in eastern Sichuan Basin
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Table 3 Pore structure parameters of the Longtan Formation shale in eastern Sichuan Basin
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GS-10 VK P 50.28 3.23 0.007 4 0.000 2 0.001 5
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Fig. 6  Contributions of micropore and mesopore to specific surface area and pore volume of the Longtan

Formation shale in eastern Sichuan Basin
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Fig.7 Nitrogen adsorption/desorption isotherms and pore size distribution of the Longtan Formation shale in eastern Sichuan Basin
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