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Controlling factors and types of shale gas enrichment in the Sichuan Basin
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Abstract ; Shale gas in the Sichuan Basin features in multi-domain , multi-layer and multi-types. The main controlling fac-
tors for shale gas accumulation are favorable sedimentary facies, thermal maturity and preservation condition. High quality
marine shale of deep shelf facies is high in hydrocarbon source quality, reservoir quality and fracturability, thus is the
most favorable sedimentary facies. Sequences of carbonate lake slope storm beach facies consist of interbedded shale and
limestone. The close combination of shale with high hydrocarbon source quality and limestone with high reservoir quality
and high fracturability provides favorable conditions for shale gas accumulation. Shale with moderate thermal maturity
(2% -3%) for peak gas generation has the most developed gas-saturated organic pores,thus the best storage capacity.
Shale gas content generally increases with increasing buried depth under burial conditions. The adsorbed gas content de-
creases slowly, while the free gas content increase rapidly. Overpressure zone is favorable to free gas preservation. On this
basis, gas shales in the Sichuan Basin can be divided into three layer series and five types. The thick shale of deep shelf
facies with ultrahigh pressure within the Late Silurian basin and that with overpressure at the inner edge of the basin are
the most favorable for shale gas enrichment. Favorable areas of shale gas in different layer series were predicted according
to the criteria of favorable sedimentary facies zones, moderate thermal maturity (R, =1.3% -3.5%) , pressure coeffi-
cient over 1.2 and buried depth less than 4 500 m.
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Fig. 1

Stratigraphic column showing shale gas acumulation conditions of Well JY1 in the Lower Silurian Longmaxi Formation,Sichuan Basin



% 3 1]

KB U U

AR AR R e 401

RICNA WU F R SHAL - rPFLAFLE e R
AR RGO R (B2, K3) AR T s A
At R L, A A A A DT AR ZE R,
o Y1 e B A0 o vl s Bl & R m e, &
KR 0.89 ~5.19 m’/t, 38 2. 98 m’/t, KB
SRR S =N 20,3 x 10 m'/d,

T pg B O A pE g 4 TR S R DU )1 4 e R 4 T
FERGE B TE MR BT 52 IR 5 5 50T 98k sl KRG
NGB, BB (5RAT=9) DURUS A AR n)
VYD 4=, URR R A 2 R — Kl k38 1) K il
I | B e Ut o N e B 7B T
Bl A TE AR NS T B0 T 2l 12 A
TR BTRR R A, 32 by R IR 0 52 e, AH S S L
TR 2H DN b2V U Bk b e 2 (JEEJE < 20m)
BAVITUCEA A (B 4) o ZIua i A K B E A
BB TCE AN SR/ Z/NT 2%, P34 1. 87% ki +
T EEE, M12.5% ~58.4% , 3R 35%, LIkh
Tl - FHHILE G R E, LR RN IREL - hFLoR £,
XY 77 %, SRR LB EETE 1.79% ~4.74% 73
F2.76%, JUAEMMHET Y LUREAE NE, TN

0.040
0.035 * .08 o
= 0.030 -
0 o6 2 N
’é 0.025 ’0% o

& 0.020 |-
o |
Mo

= @
= 0.015 | |
<: L

o010 5 * o
0.005 Hm k
0L & | | | |
0.0 20 4.0 6.0 80
10CI1%
OIY14: mIY24: @ Y33 DY2#:

K2 )oK B s A PR S i S AL - ThLALAR R
Fig.2  Organic carbon content vs. micro-meso-pore volume

in shale of deep shelf facies in the Sichuan Basin

80
y=7.667x+17.6

0F e
R=0.567 *

60

50

AR %

40+

30

20

10 1 1 |
0.0 2.0 4.0 6.0
TOC/%

B3 D PR K b e A LR 5 S B B OCR
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in deep shelf shale in the Sichuan Basin
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Fig.4 Stratigraphic column showing shale gas accumulation conditions of Well JS1 in the Lower Cambrian Jiulaodong Formation,Sichuan Basin
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