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Abstract; Organic pore is the most important type of storage space for adsorbed gas and free gas in highly mature
shale reservoirs. The marine shale formations in South China experienced complex structural deformations and the
detachment structures widely developed. To investigate the effect of shear-induced deformation on the microscopic
structure and adsorption capacity of organic pores in shale, the lower Cambrian Niutitang shales in the Sancha
outcrop in Zhangjiajie were taken as an example. Based on scanning electron microscope observations and statistical
parameter analysis of pore images, the development characteristics of organic pores from the detachment belt, the
near-by detachment belt and the far-away detachment belt were compared. The methane isothermal adsorption tests
were also carried out on the three types of samples. The results show that the pores developed within the organic
matters have dominant pore sizes less than 20 nm and the organic matter-mineral related pores have larger pore sizes
and mainly developed in the organic matter encapsulating mineral fragments in the detachment belt. The organic
pores experienced directional elongation and flattening under shear. The adsorption capacity of shales decreased
under shear and the degree of such influence gradually decreased as the distance from the detachment belt
increased. The shear has an important controlling effect on shale storage and gas-bearing capacity, which is
significant to the understandings on shale gas preservation conditions and accumulation patterns.

Key words: shale; detachment structure; organic pore; microscopic characteristics; pore structure;

adsorption capacity
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FEdb S F b w7 A T, i A
MrBer) A A R e EFERIUE R R Z —
(Curtis, 2002; ZREH4E ) 2014) , (EIZEM A4k
R, AP AL R 32 AL B2 B R R AR SR AF
Z (8], HOEH AR E W T 00U R 2 6l 4R e
71 (Loucks et al. , 2009, 2012; Curtis et al. , 2012;
Milliken et al. , 2013; Miao et al. , 2018; 7K M8 %,
2019; Zhang et al. , 2020), i, AHLEIL AT
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LGP L E 5y & AR, vl W, H AT A BF
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Table 1  Positions and types of samples and their TOC wt%
53 ol e KR BRERER HAb
v TOC/ /
BB BSKW  TiE R s wms wm
%
PEE/m % % %
SC1 WA / 7.72 52 36 5 7
SC2 AREMW M 0.4 7.05 54 28 8 10
SC3 iz & ¥ Wiy 1.5 8.29 50 30 15 5

2.2 SEM #¥ &l & Fn X i

h T ARAT VLA A L LR S SE AR, BESY
Hh T 37 S S 4 R B 6 O S R T A R
HEAT T LN, K U1 A A )2 B A #R O A 600 H
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FIOCACHAT R ARG, T B Ak A/ Bk B P
R b B N LR, A X A B B 1 B O T
i LU O I R A R Dy 25 R 3 R G
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WL 5 kV AL I EHR Z 5 B A Image-pro
Plus BUSR AT 51 AH DG T R . S 80 35 L PR B4R

FHEAZHHTX B EMEMT 5 E LT HAE

Regional structural location of the Sancha shale outcrop of the Niutitang Formation (Fig. 1a) and its characteristics ( Fig. 1b)
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Definitions and measurement methods of parameters

(pore size, LW ratio, major axis direction)
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Fig. 3 SEM images of pore types in shale
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Table 2 Statistical results of morphological parameters of organic

pores in shale

LB N AL HOLFE -7 E AL
B RREAR M A LEE(E i {E i {E
LE/om K fL&/nom KL
SCl Wi 14.2 1.92 23.0 2.38
SC2 AR i iy 16.5 1.79 20. 1 2.11
SC3  Im & i 18.3 1.63 18.6 2.01

Fig. 4 Statistical results of pore size distribution (Fig. 3a and 3¢) and LW ratio ( Fig. 3b and 3d)
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Fig. 6 Distribution diagram of micropore sizes based on the CO, adsorption test
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Fig. 7 Methane isothermal adsorption results at 30 °C
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