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Sealing ability of lithology and high pressure fluid in
carboniferous gas pools in eastern Sichuan
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Abstract . Eastern Sichuan region, the relatively active belt between the stable massifs in Sichuan basin, har-
bors ten rows of high and steep structural zones where a great breakthrough has been made in the exploration of
Carboniferous gas pools since the 1990s. The Liangshang Formation mudstone is the direct cap rock of the
Carboniferous gas pools. Judging from the permeability and median pore throat radius, its sealing ability is
poor, while in terms of porosity and breakthrough pressure, its sealing ability is relatively good. This single
sealing ability, however, is insufficient to hold the abundant Carboniferous gas pools with high gas saturation
in the study area according to the mechanism of pressure sealing, the premise for an overlying layer to seal gas
accumulation in an underlying layer is the original pressure and pressure coefficient of the former is higher than
that of the later. The overlying Permian Yangxin Series with abnormal high porefluid pressure serve as a high
quality seal for the underlying Carboniferous gas pools. The reverse faults that extend to the surface in some
high and steep structural zones can cause pressure release and hydrocarbon emission. The research results and
exploration data show that the pressure coefficient of 1. 30 for Permian Yangxin Series can be used as the criti-
cal value of pressure seal. When the pressure coefficient surpasses the value, the Carboniferous gas pools

would be safely sealed.
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Fig. 1 Surface structure distribution in eastern Sichuan
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Table 1 The parameters of cap rock of the Lower Permian Liangshan Formation in eastern Sichuan
2= 8 B HBm LR % (ff?i: N RUIET) ?Lffﬁ‘ﬁ?/ ( ol )
1 R 1 H p! 4643 0.41 0. 089 14.24 40 4.49
2 =R H* P 521 0.54 0.012 21.00 — 3.12
3 EE2H P 5271 0.17 0. 008 27.70 30 —
4 Fi1a 3 P! 4562 1.35 0.372 1.32 510 3.76
5 LHE16 3 p! 4988 0.49 0.010 8.60 100 1.62
6 442 # P} 3562 0.98 0.018 12.10 80 3.05
7 &b 2 # P! 3 562 0.84 0. 561 4.18 180 —
8 4Bdt2 3 p! 3592 1.48 0. 009 19.30 50 —
9 6 3 P! 3386 0.23 0.003 27.10 30 —
10 W17 F# P} 4643 0.62 — 18.40 40 —
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Table 2 The calculated maximum height of gas column sealed by

the Liangshan Formation in eastern Sichuan

P Wi/m  BUE%  BERQ0 ) ho %ﬁt“ﬁff P
R 4 644 0.41 0. 089 14. 24 520 122. 65
ER2H 5277 0.54 0.012 21.10 350 182.00
14 3 4564 0.74 — 26.63 280 227.77
B 16 3 4988 0.49 0.010 8. 60 870 73.31
4Bk 2 3562 0.98 0.018 12.12 610 104. 55
BE6 3 3 386 0.23 0.003 27.10 270 236.21
17 3 4643 0.62 — 18.41 40 159. 44
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Table 3 The characteristics of gas enrichment formations and pressure sealing in eastern Sichuan
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