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Table 1 Evaluation indexes for selecting favorable shale gas area
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The distribution of primary marine shale region in the southern China (Modified from Tan Jingqiang et al. , 2014)
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Table 2 The smallest indexes of TOC content in

shale gasreservior
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LiYanjun(2013) TOC=1.0%
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Fig. 2 Schematic diagram relating the observed changes in hydrocarbon generation and pore structure

characteristics to maturation (Modified from Mastalerz et al. , 2013 and Zhao Wenzhi et al. , 2016)
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Fig. 3 Thermal maturity of shale in North America and southern China
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Table 3 The thermal maturity and gas content of Niutitang Formation in southern China
X35k AL P (m) R, (%) AR (em? /) PR K I
KT T 206 F 1850~1890 3.5~4.2 TR BN Zhao Wenzhi et al. ,2016
K i H 2510~2548 3.9~4.2 TR BN Wang Yuman et al. ,2014
I 3 W 103 3 2490~2540 3.75~4.40 bR Zhao Wenzhi et al. ,2016
M FEH1FH 1720~1785 4. 50 (CCE BTN Liu Shuhgen,2014
JRin B 201 2652~2704 3.20~3. 60 1.10~3.51 Zhao Wenzhi et al. ,2016
J& s 41t 3315~3370 2.90~3. 20 1.02~4.68 Zhao Wenzhi et al. ,2016
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Fig. 4 General properties of shale gas systems in the southern China
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Table 4 The pressure coefficient and gas productivity of typical shale gas field (Modified from Liu Honglin et al. ,2016)
2R KT B AT HE A7 30 Barnett Haynessville Marcellus
JE S 2% 1.5~2.03 1.3~1.9 1.3~1.7 1.04~1.53 1.1~2.0 1.01~1. 64
e S 0 =60 >65 >80 >60 >80 >65
A 70 65 80 80 90 75
MR = (X 10 m?® /d) 15~30 10~27 20~57 10~35 20~30 10~40
ik EUR(CX108m?®) 0.8~1.2 0.8~1.1 0.8~3.0 0.9~2.2 1.0~2.5 0.9~3.1
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Schematic diagram showed the burial history of marine shale in southern China, and possible variation of gas

sorption capacity and total gas content as a function of burial history (Modified from Hao Fang et al. . 2015)
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Abstract

Marine shale gas in southern China is characterized by high thermal evolution and tectonic
movements. Based on the development and exploration of shale gas in southern China, this study proposed
a preferential method that takes the preservation condition as the core and the geological evaluation as an
emphasis, coupled with consideration of economic evaluation. This method screened out some key
evaluation index, such as total organic carbon (TOC) content and thermal maturity and pressure
coefficient, which are suitable for evaluating favorable areas of shale gas in southern China. TOC content
is the material basis for shale gas enrichment and accumulation; thus selecting favorable area should be the
shale formation with high TOC content (TOC>2%) in thick shale section. Excessive maturity has a
negative impact on shale gas enrichment and accumulation, and selecting favorable area should be on the
basis of “finding a low R, value in high place”, i. e. looking for the areas with high pressure coefficient in
the intensive tectonic setting. Pressure coefficient can directly reflect the preservation degree of shale gas,
and the higher the pressure coefficient indicated the better preservation degree of shale gas. Taking the
exploration of shale gas in the Niutitang Formation in northwestern Hunan Province as an example, it is
believed that the Niutitang shale gas has good prospects for exploration and development, but the high
thermal maturity and poor preservation conditions (low pressure coefficient) are the major risks for

enrichment and high yield of shale gas in northwestern Hunan Province.

Key words: Sichuan Basin and its periphery; shale gas; favorable area; total organic carbon; thermal

maturity; pressure coefficient



