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Activity time of strike-slip faults and their controlling effects on hydrocarbon
accumulation in central Sichuan Basin:evidence from U-Pb dating

and fluid inclusions of cements in fault zone
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Abstract: Several groups of strike-slip faults are developed in the central Sichuan Basin. Due to the small vertical displacement of
strike-slip faults and the superposition of multi-period activities, it is difficult to identify the fault formation time. Comprehensively
based on the U-Pb dating of multi-stage carbonate cements near the fault zone, in combination with the analyses of mineral diagenetic
sequence and fluid inclusions as well as dating results of other minerals, the paper confirms the multi-stage activity time of strike-slip
faults in the central Sichuan Basin, and also analyzes the controlling effect of strike-slip faults on hydrocarbon accumulation. The re-
search results indicate that the strike-slip faults underwent multiple stages of activities, and mainly occurred from the Early Caledoni-
an period to Yanshan period. The tensional strike-slip faults, which formed during the Late Hercynian period and were affected by
the Emei taphrogenic movement. vertically connected with multiple layers and facilitated the formation of high-quality reservoirs near

the fault zone, thus providing transportation conditions for the formation of large-scale paleo-oil reservoirs during the Indosinian peri-
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od. Moreover, a significant amount of oil was generated in the source rocks of the rifting trough during the Indosinian period. The
oil was then transported vertically and horizontally along the NWW-trending strike-slip fault over long distances, resulting in the
three-dimensional differential enrichment of paleo-oil reservoirs. The paleo-oil reservoir underwent quasi-in-situ cracking in the Yans-
hanian period, leading to the formation of paleo-gas reservoirs. Subsequently, these paleo-gas reservoirs underwent adjustment, re-
construction and re-migration during the period from the Late Yanshanian to the Himalayan epoch. At that time, the NWW-trending
strike-slip faults primarily played a role in sealing and transverse shielding, thus controlling the local gas enrichment and preserva-
tion. In conclusion, the NWW-trending strike-slip faults played a significant role in controlling the formation, migration, and accu-
mulation of hydrocarbons in the study area.

Key words: deeply buried reservoir; U-Pb dating of carbonate; fluid inclusion; strike-slip fault; fault activity time; Sichuan Basin
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Fig.1 Strike-slip fault distribution,stratigraphic characteristics and typical seismic profiles in central Sichuan Basin
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Fig.2 Core characteristics of reservoir of Dengying Formation near strike-slip fault in central Sichuan Basin
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Fig.3 Petrographic characteristics of fractured veins and cavity filling minerals of Dengying Formation near fault zones in central Sichuan Basin
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Fig.4 Results of mineral dating related to fault activity in central Sichuan
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Table 1 Results of laser microprobe U-Pb dating of carbonate minerals in central Sichuan Basin
/3 T Ay /1070 Pb & /10°° 287 /200 Ph U-Pb 44 /Ma  IBECEH )5 25 S
Mise R A T BL.PT1H5771.76m  0.780~10.560 0. 210~0. 820 0.780~10.560  512.4+7.2 0. 86 40
HHS A AT B ZS101 H6240.09m 0.001~1. 100 0.063~19.940 0. 085~4. 150 477.0+19.0 1. 40 49
FREEA T TBLPS4H6193.34m 0.028~14.000  0.360~36.700  0.317~10.750  479.6%5. 4 1.04 47
FREEA ATPOBE L MX51 3F 5334, 10m 0. 314~3. 330 0.170~11.700  0.420~10.360  474.0%12.0 5. 90 60
BREA A AT B MX148 3£ 5769. 00m 0. 080~0. 290 0. 018~0. 590 0.730~17.200  250.8+8.1 1.30 37
BARA A WE4 . MX42 H 4625.90m 0. 040~0. 670 0. 009~0. 730 1.830~25.190  252.9%2.9 3.70 145
i 24 ST U, MX51 H 5334. 10m 0. 540~20.980 0. 180~0. 910 0.590~23.300  247.8%7.3 1.20 40
Vs 2l LT PO BE . MX103 3£ 5198.20m 0. 043~1. 129 0.001~11.640  0.005~29.310  213.3+2.8 2.80 58
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Table 2 Dating results of minerals related to fault activity in Sichuan Basin and its periphery
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Fig.7 Strike-slip fault belt structure and its controlling effect on oil-gas migration and production
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Formation and strike-slip fault distribution in central Sichuan basin
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multiple strata in central Sichuan Basin
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Fig. 10 Stereoscopic accumulation model of multiple strata and under the control of Indosinian strike-slip faults in central Sichuan Basin
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