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Characteristics and geological significance of pore and fracture of shale gas reservoirs in
Wufeng-Longmaxi Formation, southeastern Chongqing

Wu Yanyan', Gao Yuqiao’, Chen Yunyan', Li Hui', Cai Xiao', Ding Anxu'

(1.Experimental Research Center, Sinopec East China Oil and Gas Company, Yangzhou, Jiangsu 225007, China;
2.Research Institute of Exploration and Exploitation, Sinopec East China Oil and Gas Company, Nanjing, Jiangsu 210000, China)

Abstract: The types of micro—pores, pore structures and fractal characteristics of shale have been analyzed for the shale reservoir
of Wufeng— Longmaxi Formation in Southeastern Chongqing by field emission scanning electron microscope (FESEM), low
temperature liquid nitrogen adsorption and overpressure permeability porosity test. It is found that the macroscopic fracture types
are mainly foliated fractures and structural fractures, and most of the fractures in the samples along the basin are arranged in an
echelon series, while the fractures in the atmospheric pressure shale gas well samples outside the basin are relatively straight. The
positions where the macroscopic fractures develop most are also the places where the microfractures develop well. Usually, it has
high gas content and permeability. There are obvious differences between the occurrence characteristics of pore fractures in deep
shale and relatively shallow shale. The fractures in the deep samples are less developed compared with those in the shallow

samples, and the microfractures are mainly shrinkage and dissolution fractures. The pore type, shape and structure of the shallow
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samples have similar longitudinal distribution characteristics. The average pore diameter and overburden porosity of shallow

samples are obviously larger than that of deep samples. Quartz and clay have a certain influence on the development of micropores

and mesopores. The microscopic type is an important influence factor on the development of organic pores. When the burial depth

is greater than 3 500 m, depth is the main influence factor on pore morphology and pore size distribution. The deep shale undergoes

more complex diagenesis, the pores undergo intense late transformation, and the pore structure is no longer dominated by organic

matter. It is difficult to form fracture network when fracturing the deep shale with such pore fracture occurrence characteristics, so

further research on the formation mechanism of deep shale fracture network is needed. Through the observation of fractures with

different scales, the layer easy to fracture can be quickly determined. Even though such fractures account for a very small

proportion of in—situ pore volume and have no effect on the permeability of the reservoir, such pore groups can be stimulated

because of fracturing and serve as the main seepage channels of shale reservoir.

Key words: shale, Wufeng—Tongmaxi Formation, pore, fracture, normal pressure
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Fig. 1 Structural location of shale gas wells(Modified according to He Xipeng, et al**')
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Table 1 Evaluation parameters of 1—®5) layers in Wufeng-Longmaxi Formation of four wells
iy IR T %j’f‘j TOC(%) R.(%) BALBE (%) BIELBUE(%) M%) B (m')
o -
() (m) o SER VM GEE VML GEM VM M VM M VM WM P
HD1 2698 31 1.3 094~46 224 257~32 289 3.25~478 3.79 3.14~4.07 3.54 48.1~73.8 61.6 2.54~4.13 3.24
HD2 3469 30 1.31 0.89~7.06 2.03 246~297 2.77 2.13~428 3.03 1.28~3.97 2.52 47.4~62.1 554 247~528 3.54
HD3 4410 30 135 2.08~7.73 3.62 226~2.77 248 25-4.14 331 204~350 274 427~69.0 52.4 321~4.43 3.75
HD4 2836 32 1.08 4.77~6.21 522 2.29~296 2.52 3.12~550 4.47 243~5.19 433 46.8~72.0 63.5 1.35~2.85 2.16
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Fig. 4 SEM image of shale core samples in southeastern Chongqing

x2 TEHRMRAZTRSIREMITITHEHER
Table 2 Results of liquid nitrogen experiment and fractal calculation of pore structure of shale samples

s BET LR IHIH (mYg) PR (nm) IEHEEL

7 S S fi S fi S R
HDI1 14.4~243 182 3.28 ~4.06 3.75 2.8510~2.902 4 2.8730
HD2 10.6 ~33.8 16.9 2.92~4.18 3.70 2.8510~2.9180 2.8759
HD3 16.3 ~34.9 21.1 3.20~4.19 3.80 2.4642~2.8977 2.8348
HD4 22.4~30.0 25.7 3.66 ~ 4.30 3.96 2.8105~2.861 1 2.8410
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Fig. 8 Correlation between pore characteristics, key reservoir parameters and depth
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