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Abstract

Natural fractures are one of the key factors affecting shale gas productivity. The high-quality shale
in the Wufeng-Longmaxi Formations in the Sichuan Basin is the main producing layer for marine
shale gas development in southern China. Previous studies on fractures in the shale reservoirs of
this region have been relatively limited. This paper focuses on the shale reservoir of the Longmaxi
Formation in the Zu 201 Block of the Sichuan Basin. It analyzes the influence of six key parameters—
Initial Ant Boundary, Ant Tracking Deviation, Ant Step Length, Illegal Step Length, Legal Step Length,
and Stopping Criteria—on fracture extraction results, and clarifies the control effect of each pa-
rameter on the sparsity or density of the ant-tracked attribute volume. By integrating seismic at-
tributes and geological characteristics, parameters were optimized with directional and geometric
constraints. The results indicate that the fracture development degree in the southern part of the
Longmaxi Formation in Zu 201 Well Block is significantly higher than that in the northern part, and
the eastern part exhibits notably higher fracture density compared to the western part. Verification
through electrical imaging log interpretation shows a high consistency with the fracture orienta-
tions predicted by ant tracking, demonstrating the reliability and practical utility of this method for
fracture identification in complex structural shale reservoirs. This study provides effective tech-
nical support for fracture modeling and hydrocarbon development in similar areas.
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Figure 1. Research area plan
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Figure 2. Ant tracking technology flow chart
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Figure 3. Diagram of parameter comparison of ant initial boundary
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Figure 4. Diagram of correlation coefficients comparison of ant initial boundary

B 4. 198#NIR10 FIRIEHE X REILLE

(2) HESCIE FR A 25 (FF R 3 0~3)

ZSHEES 7 IE BRI B A M B R A, S BRSO R

BIGZE P 3 0 AT 3, 45 FER A ASGE R s 22 (EAROK, IRMEAE 5C BB +1 B (& 5), I
TE R HH R 110 A R 4

%

400 800 1200 1600 2000 2400 2800 3200 3600 4000

607
501
40+
301
207

10

0

1

-1

075 05 -025 0 025 05 075 1
(a) WWBCEBERZE =0

DOI: 10.12677/ag.2025.1510137

1476 HUERRL =RV


https://doi.org/10.12677/ag.2025.1510137

Lmpe &

% 400 800 1200 1600 2000 2400 2800 3200 3600 4000

307

251

20+

151

10

ol e e e e
-1 -0.75 05 -0.25 0 025 05 0.75 1

(b) WBCEEME =2
% 400 800 1200 1600 2000 2400 2800 3200 3600 4000

) ” = ,

-1 075 105 025 0 025 05 075 1
(c) WiGEERE =3

Figure 5. Diagram of correlation coefficients comparison of ant track deviation
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Figure 6. Diagram of correlation coefficients comparison of ant step size
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Figure 7. Diagram of correlation coefficients comparison of illegal steps allowed
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Figure 8. Diagram of correlation coefficients comparison of legal steps allowed
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Figure 9. Diagram of correlation coefficients comparison of stop criteria
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