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Fig. 1 Tectonic location (a) and stratigraphic column (b) of the study area
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Table 1 Test results of shale samples
. TR VB . IGRBRR TR MAEmBRR AR R
SH1 S N ke TLBREE %
(mgL™") (Qm) R/ (Qm) Ry (Qm) Ry (Q'm) R/ (Qm) P/MPa
SP1 4114 7862.6 188.7 176.1 269.3 426
. SP3 600.9 4918.0 196.4 182.6 2834 4.62
0 / Cz5 4352 3844.8 189.7 182.9 261.1 4.87
CZ9 4245 44242 2125 199.6 269.3 4.90
SP5 800.3 5206.8 134.3 108.8 308.1 471
. SP7 470.4 44913 107.6 94.9 2754 499
12000 0.71
cz1 808.6 37852 111.4 85.7 246.3 495
€73 266.4 34104 116.7 99.7 262.1 4.94
SP8 467.0 36974 90.9 84.5 232.0 5.02
" SP9 456.4 3780.8 80.1 74.4 245.1 525
24000 037 cz7 471.6 3982.9 81.8 64.9 272.8 5.09
Cz10 791.7 4788.1 103.3 93.6 262.6 5.56
SP4 650.9 3568.4 92.4 83.1 2426 537
. SP10 913.4 5608.9 98.0 89.4 301.4 5.45
2
36000 0.25 CZ6 576.6 3824.9 935 80.2 280.6 570
cz8 663.4 4368.8 86.1 64.8 245.1 573
SP2 329.2 3896.0 64.9 55.4 295.9 5.54
SP6 474.6 49329 64.3 544 276.1 5.71
v 48000 0.19
cz22 492.8 32672 74.9 65.7 255.1 5.95
Cz4 595.7 3764.8 79.1 60.0 271.3 5.74

YR DU ] ANaC AR A R B R 5 o BE RN JEE 5C 28 ) AL A 15 BRI A5 14 T NaCARGR L 5 HL PR Z [ IR BIOC 2R y =4 514.15x70%°

x2 TERETVERRRELEE
Table 2 Mineral composition and clay mineral composition of shale samples

Wk LR PRBUIE% HLwPrdite% PHSERIE N /% P RA AT
w5 fse BHRA A Axm WS Bieh PRA BERE FR62 PRAE Ry/% AT HOReq/ %
SP2 55.7 1.3 20.5 12.7 0.9 8.9 97 3 5 95 3.83 2.92

SP4 528 0.8 227 15.9 1.2 6.6 97 3 5 95 / /

CZ1 58.2 1.4 18.3 11.7 0.8 9.6 98 2 5 95 3.98 3.02

Cz4 538 0.7 18.4 16.7 1.2 9.2 99 1 5 95 4.06 3.08

CZ9 506 1.9 22.6 16.4 1.0 7.5 97 3 5 95 4.08 3.09
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Table 3 Laser Raman spectroscopy test results and equivalent vitrinite reflectance results of SP6 smaple

WSS DI 5 GUEIg I R /em ™ W L BOLHLE R #E RmeRy % P2 F R TR R Roeq/ %
1 9415.60 18264.10 272.51 0.52 3.36 3.47
2 7856.00 14891.10 272.13 0.53 337 3.48
3 8082.24 15545.40 271.95 0.52 3.36 3.47
4 727143 13530.90 272.05 0.54 3.39 3.49
5 8829.71 16437.00 272.83 0.54 3.39 3.49
6 8250.88 15437.50 272.21 0.53 3.38 3.49
7 9002.58 16678.10 271.91 0.54 3.39 3.49
8 8522.53 16270.90 271.60 0.52 337 3.48
9 9150.72 17194.30 270.70 0.53 3.38 3.48
10 7612.25 14789.00 271.45 0.51 3.36 3.47
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Genetic mechanism of low resistance in shale analyzed via triaxial
compression tests
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Abstract: [Objective] The gas-rich Wufeng-Longmaxi shale of the southern Sichuan Basin exhibits low-resistance
anomalies in multiple areas. Statistical analysis reveals that the low-resistivity zone (<10 Q-m) in the Wufeng-
Longmaxi shale is spatially associated with tectonic faults. This study aims to reveal the coupling mechanism
between shale resistivity and tectonic faults. [Methods] This study determines the petrological and geochemical
characteristics of outcrop samples obtained from the Wufeng-Longmaxi shale in the southern Sichuan Basin through
thin-section identification, X-ray diffraction, laser Raman spectroscopy, whole-rock asphalt reflectance, and
conventional physical property analyses. The characteristics of resistivity change in the shale during deformation
were analyzed through triaxial compression tests. The impacts of fracture system generation and conductive fluid
intrusion on low-resistivity shale were also clarified. [Results] The results show that the resistivity of shale samples,
which have similar characteristics of clay minerals, pyrite, organic matter content, and thermal maturity level,
significantly decreased after saturation with brines of various salinities. A positive correlation was observed between
the resistivity reduction (95.07%-98.70%) and brine salinity. After reaching the compressive strength, the resistivity
reduction of the brine-saturated samples varies from 5.7 Q-m to 25.7 Q-m (average: 13.3 Q-m). This reduction
shows a linearly positive correlation with the resistivity observed post cracking. The intrusion of conductive fluid
and the generation of the fracture system in shale are the primary controlling factors for resistivity reduction. The
resistivity after cracking is influenced by both the intruded saltwater salinity and fracture density. [Conclusion] This
research elucidates the influence mechanism of tectonic fault zones on shale resistivity and enhances the theoretical
framework for understanding the genesis of low-resistivity shale, with significant implications for the exploration
and development of low-resistivity shale formations.

Key words: low-resistivity shale; low-resistivity origin; fracture; formation water; Sichuan Basin; WuFeng-

Longmaxi Fromations; triaxial compression test
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