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Abstract

The Wufeng-Longmaxi Formation shales in the southeastern Sichuan Basin represent one of the key
target intervals for shale gas exploration and development in China. As critical reservoir and seep-
age structures, natural fractures play a significant geological role in gas accumulation and preser-
vation. This paper systematically reviews representative research results from the region, focusing
on fracture types, spatial distribution, and genetic mechanisms to explore their control on shale gas
enrichment. The study shows that the fracture system is complex, with macroscopic fractures dom-
inated by tectonic fractures and microscopic fractures characterized mainly by bedding-parallel
fractures. These fractures exhibit significant stratigraphic and structural heterogeneity in their ge-
ometry and spatial patterns. Fracture development is jointly controlled by multiple factors: tectonic
stress and brittle lamination determine their occurrence and density, while organic content and
overpressure influence their evolution and sealing capacity. Further analysis of fracture evolution
and enrichment conditions in typical blocks identified three types of fracture-shale gas enrichment
patterns: moderate fractures (maintaining confinement pressure), excessive fractures (conductiv-
ity and escape), and microfractures (dominant) (potential for stimulation). These insights provide
strong support for integrated research on shale gas enrichment, preservation, and development in
southeastern Sichuan and similar regions.
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Figure 1. Geographical location map of southeast Sichuan (Revised from [14])
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Figure 2. Macro and micro images of shale fractures
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Table 1. Summary of macroscopic fracture types and their basic characteristics
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Table 2. Summary of microfracture types and their microscopic characteristics
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Figure 3. Comparative diagram of dominant fracture orientations in typical structural blocks, southeastern Sichuan
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Figure 4. Statistical characteristics of fracture geometry, spatial distribution, and filling features in the first member of
Longmaxi Formation shale

E 4. NIFREAARBXRTCERE/A. 575 FRIBEFHER LE

DOI: 10.12677/0jns.2025.136123

1183 H ARl =


https://doi.org/10.12677/ojns.2025.136123

FLlELH - R TUA RS R I R - AN - @ HARHE. KT, N
W - B X 2455 % Jy 15~35 cm,  HLl#EE 6096 [12]; FIZL4%(< ‘A0 K 25%)7E 2 A E 0 I F I H
BiliA 79.8% [16]. FFEEATH, /N Lmm 384 524, H 0.5 mm BUR LB T 50% [6] [12]. mifil
ARG A B IS X ZE 5, WML MR A BE(0°~15°) v, 15 52.3%, B 74%(>75°) 30.9% [6];
XU - % 3y 0 X ) LA & # B (45°~75°) N E, o 35%, ELST4% 5 46% [12].

(3) SRR TR EZWENE SR E ]

TEFTH A b, AR S SRR “BRHX > BHEX > FRHX 7, J9 N X E RHX P35 % B A
22.4 2kIm, W3 TR X (4.9 Z/m)AARHX (3.8 25/m) [6]; XU - Bz h X 248 % FE AR 7E 0.5~1.5 %
Im, JBREE B A F AR X B85 [12] 0 FEE ] 73 A7 b, ZREE% % R Il RS o A+, 9 anfH 105 I g — @
NEOETIRAEE — B 1 /N2E)ERZ) 1200 m N2 B2 0.77 4&/m, 113 206 H:[6) =603 KL 4040 m I}
WL 7.8 %Im [5]. TEWERERGT, WZERNKE, REERRSHIBEIRA, WFH 101H3-8 Ji
JRAETETEIA 42 251 (5], 7 T WO A R AR S T 5

(4) FRIERHE: DIFBRAAHE, REEER, FXERE

REEFTIAMLLITRA N, HAEERY . AR DRI, RSN YR G RA[LT]. iR
FRIH LU BIIE 54.2%, Wi 5 HEZ) 6.54% [6]. BI V142 A7l U4 S ST [6]; MM aEmIE R ),
ZEAAN TR, WA S 2R R EHBCR R, B —EBIE 1[12]. IR A A R IHAE L
65.4%~80%, F:FEIHL) 15%~20%, A FEIAZLLEHLBILT 20% [12] [17] [21]. JUFFORHEIR, 4:70sfgext
P BHESl BIEVEZE s RN MARFHIE S, o B4 1) St RE[21]

gr b, WHITIX R EE RGAE D (A 5047  JUA S H0R 78 SEARFAE 3530 0 tH s 2L A4 3E 5 JE AL 53 e 1 (K 4)
MG EEAL R B e R B A R E s I MR RO B RIN G b S R 5 A RS0
R IHARL G AR, IR R IH B RIH R E SuE 5B T A EEAEA

4. RARERESZENE

RIRREGENS TUE N E MR A BB . REEKBFIRELERLE VR 8, EREREH DT
TR S AR AR L HE R PR A AR AR o SR, 3 PR T AR SR FT BE T BUR AR AUR AL, FRARA RUhikiA7 -
PRltt, REERMB MR TUA U R B R E

4.1, BERRSRAEI

JZRE L X LU 2H - Jp BR A TUA R4 MR )T T A R BRI IS sh S nsis, A [E X ERAE 4%
IR ERNA)T71) . REEHERAE X eI ST HAPAE — 2 5, Ol R EETE A S2 XN ) 3 T AR
Mz Wiz s gk EFEdl . LR alga i T 5308 - 3% = A 3R X St ik 70 e R k47 A 44
(K5, % 3).

(1) FEHHX

X3 B AE(2022) IR LR BH , 1% X A48T B RT 20 o = MRIE IR : 1) EDSCHI(2) 253.4~250.0 Ma), 7E
NNW-SSE [a #5585 /88, &% NWW 53 NNE 8 F 87 5748 DL A NEE A #I BT )4%, 7834 bA
J7 R IR N 3, AR — 6 A 130.4~150.6°C ; 2) FE 1L M 1) - 5 T4 5L (4 70.6~42.6 Ma),
A3 77 %N SEE-NWW [, EEKLKE NW 5 NEE [A5T1)4% &% NNE A5 sk, HesLyia4ss
W, GEAREETE 194.8~210.0°C; 3) & LR - Mal(£) 42.60 Ma), #ididk N e BB, 52 NEE [7)
L3RR, T2 B NNE 55 WE [m]~F 11 4% S NW [m) 5 T 4%, DL i ek R 08 3, [ 2RI & 163.3~190.0C .

(2) TiitsX

JOAF RS (2018) F 1% X MG R4 R4y Jy == 1) Felih - MEi)(% 82.5~72.1 Ma), fE SE-NW [l &

DOI: 10.12677/0jns.2025.136123 1184 FIAA R


https://doi.org/10.12677/ojns.2025.136123

i

BRI, KE NWW 5 NNW [ “X 87 PB4, NE [ 5Y U)4% & /b5 NE Fmskvess, EN 07
24 135° £ 15°, Fe KA RLERN /1 97.06 MPa, HLEEARIRE 295.6~325.2°C, Mekmmin, A NEER
WY, 2) MUKW - B R A (2 72.1~31.2 Ma), NE [ EIERGE SN 5 NEE [A3LHi4% K NW [
T4, TN 17N 450 £ 15°, KA RN ) 90.71 MPa, AR 189.1~232.4°C, FeiEMI LIy
e RE, tEADERERAETETY): 3) 5 DRI~ 4(£ 31.2~0 Ma), fE NE [N EAT, %
BB R W R AR A 4, 81N 76.55 MPa,  FRIEFEE UK, AL/ E TR

HHIKR st g e g e e e
Hi X FHRERE BARERE BoHAMERE
00
PP X 270 90° 270 090°
225° 225°
1800 1800
T iliX 90° 270° 90°
225°
180° 180°
X—%'% 90° 270
X
180° 180°
E—WER IR N BRI N FE=IAERN ST

Figure 5. Schematic diagram of fracture development stages and principal stress evolution in typical blocks of southeastern
Sichuan
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Table 3. Fracture stages and characteristics in typical blocks of southeastern Sichuan
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Figure 6. Schematic diagram of fracture development stages and principal stress evolution in typical blocks of southeastern
Sichuan
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Figure 7. Schematic diagram of different fracture-shale gas enrichment patterns
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