MES5TIR

2026 £ 4 HE¥E 8 55 2 Hf

Y| RPN TR W S X G
UL B Wl B 5 70 B

REXN AEEEZEEQ KBS B8 F T IFEF
P E T KR TR A RA R BETRF AR, A
fOE | OI20PNeXBBE- RDRERESHRENSA, TONBRTNSHEERR. SSHERRA, X

K | RB-BRE; s

REBERBRIE. WEEFRANNESSEEMNE. WEEHIFRRNEERZINRA . XAPMBEGRER
SSAEA—RDRENHERE. MR, SODITIIRN, URREEISRISEBRIRA, BIINS
SEEWREL. HRERKH: RENESHEEERTZ2METEHIE. NElFR. WEHE. WER
HAZE - RIS HAZH, EEINRERNSDERFREHEELE, RMABIRLESHIIRSHD. 18
WREIURENZER, BERILSMES; WEFNESSMER, ORXEEMTERX, BES
CREHIEEESE, ORXEBRASERDBESOERXEcE, aRXZE. BEBREETEEMSES
£/, BNXBRINES S8R, NESSE5EKN SENRIRER-TARSUIREE=E - RIUERES
H PREE. ONZBEREYE, MWSTEMARGFERES, EBUBESEINERENZIO TG
MEBUENXRENDEE, —EENBESAEONXEERE N, OMIESENTEMMISERHNT
RNESHRT.

258 TERER; WEER

Copyright © 2026 by authorx (s) and SciScan Publishing Limited

This article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

https://creativecommons.org/licenses/by-nc/4.0/

WA, WU ZH E S e ~ TEB SR
LBEYTUAR DS T AL . SRRt &, kR
ARTEEM KT BIEFINIUESRH, ek E
240 x 108 m®, JAHES) R FE ARSI i b (B S
UL MEE BRI R A, NIRRT
3500m ) . MFEEZE (HEFE>4500m) . WHE (EH R
<1.20) BB X312 R TUE SN BB R fE =4k,
THRRBEABIRZE VA SRR R FE & . )12k
TG ~ T R AR IR DU S A I KB R2 x 104 km',

BIHES: B
=D
XESIH3:

150-158.
https://doi.org/10.35534/er.0802020

5
RE, XX, BR, F

yﬂ

t

., PEGH KSR TIEERATMRENRT L HR

PEFRAE10 x 1012 m’, S E RAR A 8 L SR A 2
R T o AR RS DUS SEHRI & 1 AW
Sk, HE s — I TR R IR TS S A A -
FEITT 25, L1~ L2 XA FYf R X, g ~ iR
HGOKBEMAT Z . E, EAIURTUERER . ik
&, 20234FEH KNI OEM I ERIER, HXR
WL ~ e TR 1 2414 ~ 20m, WEtEm 9.
LB . SRMMESEZESHR, RAERMIT L
W,

SRR TR, HFSU5H: RESBETN.

00l 2SN RENE N EEEERARURBBERNOM (V] . MESHRR, 2026, 8 (2) :



o) | | 2R ERERE S

EEFFRRURBBRIDH

- 151 -

NI X b R 2 2 N R B Gl BE A T
R R ETUE RO R IR HARZBE, B SR
BIUABHR . AL ARG 51288 1 S i
18, FUROUIR A5 5 SR AR B B2 3 sl A 1 o AT T
FEHIVER, ZZ2FHUR R R NS EEm . Ho, ik
PR TUA R FLBRES M B BGE TR o AR 4
A MR RS A, AR P EOUA LR ES
FRIELG 02 A B 225, DT A8 25 2 M 2 19 5 PR
Mo MTICASLBRALIRML . S5 A, ME BT RAE
ATRES IR ALBRI I S0k . TEfiE R T, Al
SRV L Yy SR 00 o TR AR AR, Rk LI
A BARILBUAR, HISSTUHIAEERE S T o i
AUTAR I, MRS AT, Wi —ER
JE EAe e ALBUAR RS R

AT A WA R DU U 4R 1N R DRSO
A, PRG540 . PHRBORIL I
CREMRETORL, TIRIZ SUA DU, 255 k)2 AL
BRES R ARAE LA R it B 25 VR AE S S B0 BORME T TR JZ 5T
HAE BRSBTS, AR 1A 22
FEIUA S TG R, BITRCREE T X
FEMLELA N, R e AT 5N Y U BB TRk
THHEE A .

1 Xt REER

N M DX R L 52 300 DG 00 % 1 T 2R AR ¢
TEWTRIE R, R 32 3 g O I AE R RO B, A
IR = MIEME X, J8T2misd Em R PN
L1 ~ L2FIXAE D i b 00 T R IRBER G A, 4%
MR IERE ., WRUMAR RIS, —UaiE o) T
LRI, =M POCRE R AR A
A, K- ER A L1~ L2 XHESE T )b IX
M IRBET RDCRF SR IR MAIERS)R, R
BERVNEEIE XL . JFIX A RS T U=
ANER, WRWRZS b A ety Jn )2 07 1) & AR
—EMREL, AR . VBN R AT, HAL
F R L I = o A I T 1

T GURRNY, Z T Pz shfm, ©E 55
THHRE DA VR FRZE , DU A B AR XTI T = B
Te— iyl AR R o e SR A DI R (&
W~ BREERIY] ), 32RO S RT3 A - T P B

R, R R XAk T R TR AR e 4 1) TR K i 7L

www.sciscanpub.com/journals/er

BURSE. Je SEA MU (REET] ~ Fo] 35
W), B S A R R DS RN, Uik
HLL E IR ANNALIERS , WP IR T R, UM X B
TEVZIT TGO K R 1 E5 B K iR 1

2 REWERBWHEURESEEEZEER

21 TAESLRRER

T I B B U Y X O — B A L R
OFPFLIRE AL . ERTFERARAL . WIS, B0 Wk
DAL RS R L . R B A DA LA IR £ v o
fLs i fImage SRR A ALBE, RIUERDIE
FLRFLERIR B N21.04% ~ 31.65%, HRHEAHEFLH 24 5
FFLBR TR L0 8 BT, SURHEFLBR R B %
TiRRE A PLURAL, 5 HIkR59.99% ~ 63.39%, Hrf
99% AL AR HAE 7 .

(1) HHUFTFLE

PR as R, AHURFLN A B FIERA B0
Mo, I EHE A RN EE S5EBaE . K
WAIURES . B, S5 YRS R RILBR & 5 5
fiE, AR 8 A AL R 43 A T4 T AR 5 4 10 7
J5, Hrh, BEATERZ 24 REPURFTIR T Y3
g RO NN B SN 50 N = I A6 2 27 L S
SEALBR, LR E A2 . HLZ T, EHE NS
i & B K RIGAR S RAE YRS, FLBIBESE 2 H
WERERHAS (KRILPRE/ML) | TR R EE
LRSS 7 o SXFMIOREE R 22 R, AR AR
T B IR LA SR UGG E S8 RE 1, RITAMH)ZE
FAEHURFLAY EE DTk

(2) THLFRFLE

WA W2 ARE S LB, TR X TEHLL BT R
SR NE A YRINEL . RER PRI L S L, AR
WRERERIA AL =28 2 | FiH Wb L 2R HL
HEREH, FLERNHRE WA TR G . ERT Y
LR E SRR L S L, HPoRr ] fLA & B A
FAEYRA AN RRE, ZIAAREES Y AT
(R B R, AR TR0 SR AT . B ER
BIMFLE A Z BN BPR SR BRI RS TUA A 4R
TR R A HLER ST AR E 400 (A ¥ e /P 25 AR 2%
(1)

https://doi.org/10.35534/er.0802020



00l ZitEEERRERES
< 152 -

EEFFRRURBBRIDH

E 1 BRI DR A FL B ROAFE
Figure 1 Pore microscopic characteristics of the Longmaxi formation in typical wells
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Figure 2 Low-field NMR T, spectrum characteristics of shale samples from the Longmaxi formation in typical wells
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Main Controlling Factors and Hydrocarbon Accumulation
Model of Deep Shale Gas Enrichment in the Southern
Sichuan Basin

LiJing LiuXing GongXin HeJia LuoAng GaoZhi CaoWen WangZeyu

Institute of Geological Exploration and Development of CNPC Chuanging Drilling Engineering Company Limited,
Chengdu

Abstract: The Wufeng-Longmaxi Formations in the Luzhou area of the Sichuan Basin possess significant potential for
shale gas resources. However, considerable variations in shale reservoir quality and gas content exist across different
structural units. Natural fracture development and tectonic reworking strongly influence the enrichment patterns,
structural controls, and accumulation models of shale gas. Based on logging interpretation, geophysical prediction, core
analysis, laboratory test data, and focused ion beam scanning electron microscopy (FIB-SEM) of deep shale samples
from the Wufeng-Longmaxi Formations in the Luzhou area, a shale gas enrichment and accumulation model was
established. The results indicate that: (1) The variations in deep shale gas reservoirs are attributed to the combined
influence of reservoir space characteristics, diagenesis, structural position, tectonic evolution, and fracture-fluid
interactions. Organic-rich siliceous shales retain favorable reservoir properties, characterized by organic matter pores
that dominate the pore structure, relatively high porosity and permeability, and good pore preservation and gas-bearing
capacity under overpressure conditions. (2) Structural style is a primary control on variations in gas content, with
synclines exhibiting significantly better gas content than anticlines. Free gas migration governs the enrichment pattern:
high fluid pressure in syncline cores drives free gas migration toward anticlines. High gas content zones develop in the
core and flanks of synclines where structural integrity is maintained, whereas gas content declines near fault zones in
anticlinal areas. (3) Shale gas enrichment relies on the coupled interaction of “high organic carbon content, high-quality
pore reservoirs, and strong tectonic preservation conditions” Syncline cores are typically distant from faults and exhibit
good structural integrity and preservation conditions. Driven by buoyancy and other factors, free gas migrates laterally
from structurally low areas to adjacent high-position anticlines, while a certain amount of free gas is retained on syncline
flanks. Syncline structures are more favorable for shale gas preservation than anticline structures.

Key words: Deep-ultradeep; Shale gas enrichment; Main controlling factors; Accumulation model
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