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Abstract: Natural fracture is an important reservoir space and main seepage channel of organic rich shale oil and gas reservoir,
which affects the enrichment, preservation, single well productivity and development effect of shale oil and gas. The research on
the development law of natural fracture is of great significance to the exploration and development of organic rich shale oil and gas.
Based on the research results of marine and continental organic rich shale fractures in recent years, this paper summarizes the latest
progress in the genetic types, development characteristics, main control factors, evaluation and prediction methods of organic rich

shale natural fractures, and finally discusses the key research directions of organic rich shale natural fractures in the future. The
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natural fractures of organic rich shale can be divided into three categories and six sub categories: tectonic fractures, diagenetic
fractures and abnormally high-pressure-related fractures. The main fracture types are intraformational open fractures,
transformational shear fractures, bed-parallel shear fractures and bed-parallel lamellated fractures. The development degree of
shale tectonic fractures is mainly controlled by brittle mineral content, organic matter content, high brittle shale layer thickness,
structure, formation dip angle and fluid pressure. The formation and development of bed-parallel lamellated fractures are mainly
affected by organic matter content, lamina type, lamina number, lamina thickness and later tectonic uplift. Due to the differences
in mineral composition, lithofacies changes and thermal evolution of organic matter caused by different sedimentary environments
between continental shale and marine shale, the development characteristics of fractures between continental shale and marine
shale are obviously different. Compared with marine shale fractures, the distribution pattern of continental shale fractures is more
complex, the scale of tectonic fractures is smaller, and the development degree of cross layer shear fractures and bedding shear
fractures is low. At present, the evaluation and prediction of shale fractures are mainly carried out with the help of the existing
conventional research methods of tectonic fractures in low-permeability tight reservoirs. How to combine geology, geophysics and
machine learning to form a classification evaluation and prediction method suitable for different scales and types of shale fractures
according to the characteristics of small scale of shale fractures and development of bed-parallel lamellated fractures, It is very
important to improve the evaluation and prediction accuracy of shale fractures and better guide oil and gas development. The
development law of deep organic rich shale fractures, the influence of natural fractures on hydraulic fracturing fractures, and
the three-dimensional geological modeling of complex fracture network system integrating multi-scale, multi occurrence and
multt Genesis shale fractures will also be important problems to be solved in the research of shale fractures in the future.

Key words: tectonic fracture; bed-parallel lamellated fracture; developmental characteristic; main control factor; marine shale;

continental shale; petroleum geology.

WA (T 30 %, 20115 Gale ez al., 20145 F8E T+
% ,2016; Zeng el al., 2016 ; Teixeira et al., 2017;
M # 25 | 2020; Tian et al., 2021; Xu et al.,
2021) , If B4R T BCRHE R L B 4 AR Ok DU
S4 5% B % HUAS 00 0B SR N B, % 3R B RN o
MZHETROBERGEARATEER B2
ol A RO & B Y BS AE BR E SL
A SCHE FE 43 P8 A I AE Ok [ N A1 TR A AR A
A HLT 0T R AR B Ak R BF 9T R Y
M T EAVT IS RARMENRHLER kEF
FRAE L F 8 2 DAY 5 B0 Ty vk 45 O T ) iF
€ E &, X5 Lo 4 By T TR R DU A ARG AE DL e 2 AR

0 5%

T I A A 4 B A< i Ky B AR
a3, R PR R AL R BOAE T 4 BR AR TR L 45 4
OB SCR 4, 2020a 5 48 A RE 55, 2020) . 38 B “ 1T
A A 7 R Ll AR YR B O AR S R VR
FE 3R E A DA AR IR L R L AR
bR A6 5 LA B 4 R IXBR Y R AL
]Iz R E Rl DA U A O DL RO i g U R DT
o 3R E Rk AR E L S PRT & Y 4
MR ERERZE SN BB A7 (4828 %,
2016,2021 ;8% ST 4, 2020b 5 48 A RE 4%, 2021).

TUA A 2 BAT IR ALAR KB R AE |, DU Th R 8K
MEET 7R T T2 0 A A S [ B R
A, B 05 W K b B 3 T O B AR RNB W RE L
M) T 9l AR B AR R DR AE AR BRI TR RE DL R
FE 2400 P R ROR 2 T I R IF R IR
O T K (Gale ez al., 2014). FL7E 1999 4E
156 I 25 (1999) X 18 L 25 K AR 4% 1 i A | 49 A B H:
WA I & AT T e ARk R TS
A KRB TT &, B N AMF £ 22 8 3 & A HL
T U O HR M 00 ) KR 8 1 & 7 RRAE B
] AN e S b N S TR 12 S DA i D 78
S48 X DUA AR E BRI A R A O TR TR

e Sk RS A i RO AR R B L TR T
A PLI O KR R EE S I e 2 0 0 5T M
Py — 26 S g () R, LAY O A S W A LB O s
K IR ZLLE BT T AN B0 A T RO R RS

I EANBEIT s RARELT
R ik

K 4R BLLE R A h T R R A T s
W VR T TR M A2 A R SR A A 0 % LA

¥ 2% T R A9 ¥ (Nelson, 1985) . )7 X b, 75 HL A
Wi 288 e T aEmumE; Bk X I, RIR 4



w7 I < R AT HUIR B T AR SRR 5 2199

x1 BANRNERANELB ST ERIE(Zeng et al, 2016)

Table 1 Types and main characteristics of natural fractures in organic rich shale (Zeng ez al., 2016)
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Fig.4 The relationship between the mineral content of the Wufeng-l.ongmaxi Formation and densities of bed-parallel lamellated

fractures in southeastern Sichuan Basin (modified from Xu ez al., 2021)
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Fig.5 The relationship between the shale laminae and the densities of bed-parallel lamellated fractures in Wufeng-Longmaxi For-

mation in southeastern Sichuan Basin
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