LR § f‘gta‘i}.

FA0H H1 OIL & GAS GEOLOGY 2019 42 A
X EHS:0253 -9985(2019)01 - 0041 -09 doi:10. 11743/0gg20190105

I 1| 22 2 7% 48 01 = /B Rl 3 42 2R B R L X6} i = 0 1 2 i

. 1.2 ) ) 2 w2 v A3
EOE TR, KAR R WL ERE L ARS
(1. rp EH R (dbmt) BeIRA=RE, bat 100083 ; 2. R E AL AhIHRTIT ZWFFEBe , AL 5T 100083 ;
3. EE M GRS ERES — IR, K 300280 ]

WE:WEFAT A EHEFHEEGT A ENENT, A TH)EHFTRTEAEADEAT S 20, LA T FHL -
RS A#EENN EENL BERE CTHMENE AT F Ry Ea AR BGIE R RAmEE - Ehrfl 3K, %
WRERARAMGBENTH, FRET ADEATEHEP R BT EES WAss B Ryl Esd FEEIERMELS
MAR, EVAEEY MBETUNMEEIRE, TERE MG E SR N WIER MEET UMD R &R L, EH T E1HE
ENEEER N AR FEEN N ERAE ML REES A EARE, HEHESH LT LA N RN H 4N LA
AEEAR G LA AR A ) E A R A WM A AR ERT LA N REEN S, B s EERE, A R4
HEGERNER M RET e RS ERHEN 2.9 MANAEMT EMESEFAEARAY W, EHEFNHT, WEthEH
BUEEHTI500m LARER , LA BERS., TR TN S0 EREFEEIE JURER MRIEERR LM E G5 W4, T A
BT R AR E T DLE YA

KBR: AR RA ML GRS HEREME; T E; AT EA; M) 44

FESES TEI22.2 SCERFRIRAG : A

Microfracture types of marine shale reservoir of Sichuan Basin and its
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Abstract ; The study analyzed the core samples from the Longmaxi Formation to investigate the types of fractures and their
effects on reservoir properties by means of argon ion polishing-field emission scanning electron microscopy observation,
experimental measurement of the porosity and permeability with overburden pressure, CT scanning and reconstruction , im-
age mosaic ,image grayscale recognition and threshold binarization, with a view to clarify the influence of microfractures
on the physical properties of subsurface shale reservoir in Fuling shale gas field,Sichuan Basin. The results show that the
microfractures for the shale samples can be divided into 6 types,including bedding fracture , particle edge fracture, disso-
lution fracture , diageneticcontraction fracture ,abnormal pressure fracture and structural fracture. Microfractures can func-
tion to improve reservoir porosity and play an important role in increasing conductivity in shale reservoirs. Microfractures
may form a net of fractures,connecting the various pores throughout the shale reservoir. Among them, particle edge frac-
turesare the main channels for vertical connection, while bedding fractures are mainly for lateral connection,both of which
can be combined to form the best fracture network channels for shale reservoir. Effective fracture network can be com-
posed by particle edge fractures in themselves, dissolution fractures can form fracture network in local area,improving the
shale reservoir connectivity. The microfractures will exert a great influence on the permeability of shale reservoirs: the av-
erage permeability of microfracture samples is 62.9 times the mean permeability of microfracture-free shale samples. Un-
der normal formation conditions,the microfractures in the shale reservoir should be open when they are shallow at a depth

of 3,500 meters. Given the abnormal high pressure, sedimentation, tectonism and other rock mineral characteristics of
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shale reservoir fluid, the depth of the shale microfracture opening can be increased appropriately.

Key words: effective stress, fracture network, image mosaic, image grayscale, reservoir, shale, Longmaxi Formation,

Sichaun Basin
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Fig. 1 Schematic diagram showing the sampling for CT scanning
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Fig. 2 Schematic diagram showing the pore space by grayscale recognition
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Fig. 3 Microfracture types of marine shale reservoir in the Longmaxi Formation in Sichuan Basin
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Table 1 Correlation table of porosity obtained

by CT scanning and by gas measurement
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Fig. 4 2D distribution of matrix pore space of marine shale reservoir in the Longmaxi Formation in Sichuan Basin
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Fig. 5 2D distribution of matrix and dissolution pores of the marine shale reservoir in the Longmaxi Formation in Sichuan Basin
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Fig. 6 Microfracture network system of the marine shale reservoir in the Longmaxi Formation in Sichuan Basin
a. JURAEFINGATLESE P (A, TY45 B9 3 615.7 msb. WikrE4E A %, TY45 I, H% 3 619.4 m;
c. RIRFE I AELE R (AR, TY45 H IR 3 627.9 m

100
TS o LRk
10 f ¢ L% = R
*
PR Y. (SR
T 0 2 4 6 8 10
S al u L FLBRE/%
@ 01 m = ..J " -
£ mmE mou.
mn
0.01 | .‘. =. - n
0.001
B 7 DU Aty TR A AR Ui S R A
BB ITH RN L

Fig. 7 Comparison between matrix andfracture
permeability of the marine shale reservoir in

the Longmaxi Formation in Sichuan Basin
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