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Abstract The Longmaxi Formation in western Chongqing has abundant shale gas resources, but the characteristics
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and productivity of shale reservoirs in different structural parts vary significantly, and its understanding is still unclear.
This study comprehensively utilized methods such as TOC, whole rock mineral analysis, multi-scale observation of core
scanning electron microscopy, gas adsorption experiments, and pressure holding core gas content testing to compare
and analyze the reservoir characteristics and pore structure differences of shale in different structural parts such as slopes
and synclines in the Da’an area of western Chongqing. The study explored the controlling role of pore structure on gas
content and identified favorable exploration areas. The research results indicate that: 1) shale in the synclinal zone is
characterized by “porous and few fractures”, with a high degree of organic pore development. The fractures are mainly
diagenetic fractures and abnormally high-pressure fractures, while structural fractures are not developed; in the slope
area, fractures are developed and mainly structural cracks, with weaker development of organic pores. 2) The pore
structure shows significant differentiation: the volume of micropores and mesopores in shale in the inclined zone is higher
than that in the slope zone, while micropores and mesopores in the anticline zone have a slight advantage over
surface area. 3) There are differences in the control mechanisms of gas content: the gas content of shale in the syncline
zone is mainly regulated by the mesoporous pore structure, with less influence from micropores; on the contrary, in the
slope area, the gas content is mainly controlled by the microporous structure. The research results provide a theoretical
basis for the optimal selection and exploration development of shale gas exploration targets in the Longmaxi Formation
in western Chongqing.
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Fig. 1  Structural outline of the study area (a), stratigraphic column of the target interval (b),

fault development map (¢) and seismic profile interpretation (d, e)
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Table 1  Basic information of high-quality shale samples from the deep Longmaxi Formation in the Da’an area of western Chongqing
e 4 Hy i X FH-%/m , L - . TOC/%
FiLo 1% KA1 J7 fi Hzaf LR

DA-1 4102.05 18.2 51.5 3.4 6.9 14.4 5.6 6.55
DA-2 4103.83 16.5 69.0 4.1 3.0 4.1 3.3 7.88
DA-3 4107.26 20.8 63.0 2.3 2.5 9.3 2.1 4.18
DA-4 4122.25 29.1 49.3 4.7 5.3 6.4 5.2 4.98
DA-5 4124.14 20.0 55.5 22 4.7 13.4 4.2 5.58
DA-6 4127.23 18.2 62.1 2.4 6.5 7.1 3.7 5.08
DA-7 R X 4128.79 25.1 57.5 2.9 4.9 6.2 3.4 5.33
DA-8 4132.68 39.7 35.7 6.0 12.2 5.4 1.0 3.80
DA-9 4094.64 36.7 422 4.8 1.5 9.1 5.7 2.78
DA-10 4096.36 26.3 41.0 2.4 0.5 26.5 3.3 2.77
DA-11 4097.35 41.4 36.4 7.1 1.7 6.5 6.9 4.7
DA-12 4100.80 20.5 40.5 49 5.0 25.3 3.8 5.4
DA-13 4102.22 18.5 64.5 4.3 3.7 5.9 3.1 6.5
DA-14 4369.95 15.1 60.2 2.4 7.9 9.7 4.7 6.40
DA-15 4373.45 13.1 72.5 2.1 4.0 5.4 2.9 7.50
DA-16 4374.88 16.7 49.4 2.0 21.7 6.3 3.9 6.89
DA-17 4389.89 31.4 50.0 4.6 4.2 4.8 5.0 4.23
DA-18 4393.3 37.8 47.4 4.5 1.4 2.7 6.2 3.36
DA-19 T 8 X 4394.9 14.0 73.3 2.1 33 4.4 2.9 3.12
DA-20 4395.50 14.0 73.2 1.4 2.4 6.2 2.8 4.86
DA-21 4396.2 14.7 51.3 2.1 11.9 10.1 9.9 4.52
DA-22 4397.18 17.3 46.4 4.8 11.7 10.3 9.5 5.11
DA-23 4399.58 16.4 68.9 2.5 3.6 5.5 3.1 5.41
DA-24 3996.21 18.6 47.0 3.8 7.6 19.5 35 5
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Fig. 2 Three terminal element division results of shale lithology in western Chongqing region
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Fig. 3 Shale core samples, thin sections, and scanning electron microscopy images of the Wufeng-Longmaxi formations in the syncline area
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Fig. 4 Shale core, thin section, and scanning electron microscope photos of the Wufeng-Longmaxi formations in the slope area

5 BIF5E DX T 2 — g Bh i 20 D 4 i L AR (R AR R

Fig. 5 Microfractures characteristics of shale under scanning electron microscope of the Wufeng-Longmaxi formations in the study area
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Fig. 6 N, adsorption characteristics map of Longmaxi Formation shale in Da’an area
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Fig. 7 CO, adsorption characteristics map of Longmaxi Formation shale in Da’an area
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w5 ILBSEOIC R E B, TOCH MALIKFIE IE
FHOE (R = 0.611 5), AHAH OGP 5 1) XI55 o %&b
T EH S A LR UM G (R = 0.843), S 4t
XA LR TS TOC BLIE A G T Al fif B X b . =%
XA AL 5 7 LB ¥ 1 2500 1 A Sk 1S o 3k N OF I
UG5 A8 3 R ) % SR A i A A ks . A
TR E ST KAV G 57 -0 )2 ALY
N R B E R, R T R A el Y
TV R )AL 55 T 2B s R S5 A T] ol 418 i i
e SR NEERT . LR RAELBRABIRE TH
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PLALIR G, BA R NF L& & 50 fLIRH
f4 1 T i 7 o (A R, AR R SR S
YIS R R E R BALE 5B A
Wi 7 2 444 5 17 S B

HETHIGEH— L RATAT W 5%
AL AL EAR A ST (E19), 1 &HX 5
B IX K A 5 TOC & 5 3 IEH G (R >
0.8), 155+ KA 9 ¥ & AR 8 (R <
0.5) . X — G R A BB B2 i 00 gk
FALBRE T OER, WA Rk L BIE
A, R K H 5 A LT 3 S 00 L2 1 AL ST kAL
il o LA S B0 F s i R S A LR . RS
T BT RS 4 FLAR 1 5 TOC B 7UAR & (A AHX R? =
0.576; #HYEIX R*=0.7937), RFHHHEEHEE
i FIE M S 2%, Fit5a%55 Y1l
743 A W I AE IR A BR (R2<<0.3) 4
4.2 AEMWEMBULAEEZEER

TV M DX 02— Eh VR A A A AR
BEME S RRG . A VLT FE SRR
FEMGE AT T, 54 RS 5 R A7 5% R K
SWREENEEEZGGEEMPRER, 2017),
BT LBR &S ¢ 5 2 4% JE MR A X LAy T, R B i U
Hby DX YT 1] & N K TR i R 1 AL B & AR A
(E10),

] A5} X T 5 2 R B R Y i SR AR AE . A
AL R G FF S ERERS, LR EE),
ALK & ANFLAE A HLFL o WM s 1) LA B 52
EER, By BREMS, 2eERE UMK
WL A O B, W RE RS, Bl R
KB

R X 28 B 2 G e R ek v, M &
AN LAELE, KREAILKERS.
TCHLFL 2 Iy AR it A2 . RIIALER R Tk
FE AR ) 3245 5 R B 18 27 R 40 ek o TR S Gk
Yy S0 R A LB M 45 . B L0 B LR 2 A
BIRA, WEHE T I EEKRE LT R
4 3 A8 T Al 2 3 B0 AR TR AL L B 2 B R ol
B, MWMIE R T 2Rz L, R
XU s N DL S A HLFLARE , T L I
iz Rt B A9 i 3 (Ougier-Simonin et al.,
2016; Liu et al., 2020). #41&1E FH @ 3 ol vk &
XA AL BR A5 44, e 2 B 3 T R 08 A2 A i )2



186 B TR S 2026 4

P8 N[l d TR i B 0 0 2% S AL AR BB AR S 20 b7

Fig. 8 Correlation analysis of mineral composition and various pore volumes of samples from different structural units
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Fig. 9  Correlation analysis of mineral composition, specific surface area, and average pore diameter of samples from different structural units
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Fig. 10 Differential development pattern of shale pores in different structural parts of Wufeng-Longmaxi formations
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RF 28 52 000 2 A 45 AE , £E 0.5 ~ 0.65 nm 1 0.8 ~
0.9 nm &b #B 5 7R A 0 W (E . (FL I B A A
EME S, R XA B R T AR,
R X G RE B BT A G B R G L AR B A FL
FL

(2) AR E X A HLEESL N F S, ToC
i 5 MU FLAR B 35 IE A OC (R2>0.7), TR W&
F AL L, %2 AL 32 W Pk ) L 4%
Bh b K vE T W 8 (R2<0.5) 5 AHE X 24
W SIS, TOC 5 6L IE A G, A HLAL & L
G BirsESALEME, ZEy YRR ALY
SRR M, TR A TR] L R Bl 2 B A AR £
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