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Abstract: The Upper Ordovician Wufeng Formation—Lower Silurian Longmaxi Formation in Lintanchang area of
the southeastern Sichuan Basin has good exploration and development conditions, and clarifying the paleo-fluid pres-
sure evolution is of great significance for revealing the process of shale gas accumulation and fugitive emission. Taking
the shale tectonic fractures and fluid overpressure fracture veins of the Wufeng—Longmaxi formations in Lintanchang

area as the research object, the paleo-fluid pressure evolution process in this area and its controlling impact were
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investigated using cathodoluminescence, inclusion temperature measurement, laser Raman analysis, and basin
simulation. The study shows that: (1) Lintanchang area has experienced four stages: normal pressure, mild
overpressure to normal pressure, overpressure, and pressure relief. Overpressure is mainly due to hydrocarbon
generation. Pressure relief is mainly caused by shale gas fugitive emission. The gas reservoir pressure relief
reaches 54% of the initial pressure during the pressure relief stage. (2) There are two stages of vein filling in the
fractures at the bottom of the black shale in the Wufeng—Longmaxi formations. The first stage is formed in the
sedimentation and burial stage at 131-118 Ma, the temperature is 178—205 °C, and the trapping pressure of
methane inclusions is 105.6—119.8 MPa. The second stage is formed in the tectonic uplift stage at 25-18 Ma,
the temperature is 150-175 °C, the methane inclusions have relatively low salinity and its trapping pressure is
80.8-92.1 MPa. The low pressure coefficient (1.37-1.49) indicates that mass fugitive emission has occurred.
(3) The late tectonic movement, especially the rapid uplift in the late Himalayan period, is the root cause of the
fugitive emission and pressure relief of the gas reservoirs. The decrease of the roundness and pore size of the
organic pores indicates the deterioration of reservoir physical properties. However, due to the long formation and
preservation time of the gas reservoirs, the shale in the Wufeng—Longmaxi formations in Lintanchang area still
has good exploration potential. This study is helpful to deepen the understanding of the accumulation mechanism
of the normal-pressure shale gas reservoirs in Lintanchang area and can provide theoretical guidance for optimal
selection of favorable shale gas exploration areas.
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Fig.1 Regional location of Lintanchang area in the southeastern Sichuan Basin and the burial depth
of the bottom boundary of the Lower Ordovician Longmaxi Formation
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Fig.2 Histogram and sampling information of well LY3
in Lintanchang area, southeastern Sichuan Basin



B b B

. 742 -

%

http : // www.sysydz.net

B

545 4%

A3 BRI ] THMSG600 ¥ 44 & Flve $h 42 il 2
g5 Y IRBENE IR+ °C, MR BivG
PR RE A8 Ak R 35 R AE 0.1~ 5 °C/min, MEZIFiT
SRS Y —B IR, R A CL8200—MKS
TR 2 A A3 B LA AR, B i S5 o .
Z5FE 3 Pa HLR 11 kV SRHEGE 250 pA, hiEotis
SIHTHE LabRAMHRS00 #5573 HE i 2 AL b 58 %,
FKH Nd: YAG B0t ORI R 532.06 nm, D345
HITE 20 mW , BV RAERT ] R 20~ 120 s, A FH 74
KT RFAE T 0T BT 0 o 4, 8 A 1) o 2 SIS e o7
FFREIE o R F NanoFab ORION i {5 ot AT 125 A1 i
BTG S RORE S AT AOUER LIS AT A LALES
TE; SEBR R EE Sl 24 °C, MIXIR BE Ry 35%, R A
Helios 650 XU HL BT HE 4700 19 3D A IR,
T AL =G R 2 A A AL A T el o )
T 0 (R 2 B BT 4

3 SRR

FLUERKIR4FE

LY3 HHIEH— R L RHAROA T A)ZR P E
BRBRRIEHEE =M UISE L) 2 PEE | R
(B RS A R R AR At T a2 A, KO
JZ W72V P SO0 S A T, 4 MY fdk 4 e
FUIE B SRS T A DR TR RS 0], 5 By 232
(Y DRAR, o] L) 3 AR R, WK 98 B B JE T 35 4 em
(Kl 3a-c), HUEHLL 2% Kk &R, o—
BORE R PRAER v s gk se s v Wk
J5 ff A LR eI T2 i R 4E b, FE s HAL TR0k
W JEFR 5 4% T HLAT B 8 A SR R A (& 3d)
11T e AR BE 1) B 10 5 2 23 Pk i, 5 4 oK iy UL 22 O X6
e, KRR, AT 1~2 mm(# 3e) . b
Gb FE e — BRCHR A B BT e 2 9k £ AR T i
AR TR, BRI K S A (1 36)

31

SALE KA 2 K B & SRR S 7 kA ™
YWEZ NI fRA O A T (E4) o BRAIRRER 2
DX IR & 7 A R SR, A 2 R A TE—F
HIERLR RAR T IE 1 em, B f BRI 3 FRAE
TEA ARG XSS R, 5 fife A0 FESE ST W R
J5 fife A Wk & v A i BEAR B B0, 58 I A ik &k
i G, DRI R A AR B T T IEAC
5 N S =B = o G ) A O il O
WIHE IR & T Kie i ook, A HLBUA &t
32 REBREIFE

WERICS T RARE R Ry R RS
fE AP0 LY3 HETLg A — g TR 4 i s sk v
FRILY 7 A A S kAR T R R R R R
INA— R B AR B, R E R H A
L VNN E Y ST NV EY S O NG B TR )
(Bl 5a) ,J@ T WA A5 VAR A 22 4k B JC ot Hoak A7
P B 5, — e S A Al AR
B — B R e R RS
G TE T ST € N R DR s TR B 2
TRAD 2L A A — R BE 4 A AT, A T 165 ~
208 C, V3428 186 C , HIE il B w3l 43Sy 1 1
(Bl 6a) , 7 HUBE RS —I PR AR AL A RN 26 <A
B f BRI A e WY Y Be (o AR 31T HH o 3 e
AIARTR I AR FEX R LR, R —I0 P A
ER KA ZEAAR Y 1) — T B A T A R B AR Y 3l
PURIE . >R FH BODNAR 21 (R —IRESTRIE X R
TR B ARER D S, B R R A A A T
4.17%~11.59% ( wt% NaCl equiv, K [[), F¥ K
7.52% ., A BEIR Y — R R R B B R R A AE
PRI 315, — 00 A AP TR AV R BB Jat A, i O B
9 165~178 °C , RN EEJU R R 4.17% ~8.67%
S AR K AR KT IE BT TR s LN
Z NI EAS BB sl S5 IR A, KA T

K 3

JIZREPRIMES B X, LY3 F 01 5 750 4 4 KA AR

a. K V-2 B0 4E Fe O IT A, TLIG 4 )4 133.9 m; b KV 2 FIEE FER 75 0 2 FDIR  FEZH 4 134.1 myc. RURZLSE

DEARWEEIG, o DR — B, 4 133.5 m; d.J2 R M R 4% 7o 80 fif 0 ARk, Je SR Al — Bt ,4 074.7 mse. S fA BT
YIS FTI T i A, o SR —BE 4 170.0 m; £ KPR R4 TR T i A, B R4 —BE 4 129.8 m,

Fig.3 Characteristics of fracture veins of shale cores of well LY3 in Lintanchang area, southeastern Sichuan Basin
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Fig.5 Petrographic features of fluid inclusions in shale fracture veins of well LY3 in Lintanchang area, southeastern Sichuan Basin
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Fig.7 Raman spectrogram of typical inclusions in calcite veins of well LY3 in Lintanchang area, southeastern Sichuan Basin
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Table 1 Calculation results of trapping pressure of methane inclusions
in Lintanchang area, southeastern Sichuan Basin

()30 K A AR — R B/ °C

z;j:; A v,/cm™! p/(g/em®) ™ —_— ﬁz})‘]\;[}ijj/
T Py
BG1 5 2911.871~2911.062 0.268~0.276 183~208 198 107.4~116.1
BG2 3 2 910.926~2 910.984 0.271~0.274 184~203 196 109.8~112.5
BG3 4 2 910.743~2 911.045 0.266~0.269 182~205 193 106.7~109.1
BG4 4 2 911.281~2 911.602 0.267~0.282 180~194 196 110.7~119.8
BG5S 3 2 911.278~2 912.516 0.244~0.256 150~ 184 163 80.7~88.7
BG6 3 2 911.203~2 911.381 0.251~0.259 165~179 165 85.8~92.4
BG7 4 2911.267~2 911.418 0.249~0.256 155~177 163 83.0~88.2




5 4 1

P, 5. R R X T2 — g EHiR 2 U

i Al S R S - 745 -

K8 JNIZRF AR X LY 3 I Tl — g D32 — BoiCa A HLUB S i B i
a ANHLI AR A IRR A FLAL L4 132.34 m b IRARIR R A% R4 HLAL .4 130.7 m;
o AU F A HUAL, S0 FLBRAN LSS & R 22,4 125.91 m; d FLERPIZKRIRES R 4 130.7 m,,
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Table 2 Pore parameters extracted by FIB—SEM observations of well LY3
in Lintanchang area, southeastern Sichuan Basin

R/ m AW/ %  FLBE/%  AOUERNILRE/%  EEILBE % FLBEE R/ %
413234 65.3 1.06 3.72 2.09 56.2
4130.70 41.8 2.87 4.76 2.08 43.7
4125.91 53.4 1.43 7.05 5.28 74.9
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Fig.9 Organic pore size distribution histogram of well LY3
in Lintanchang area, southeastern Sichuan Basin
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