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Abstract: The thermal evolution history of shale is closely related to hydrocarbon generation process, micropore formation and evolution, and
hydrocarbon accumulation and enrichment, and it is a key parameter for accurately evaluating the resource potential of shale oil and gas and
understanding its accumulation and enrichment patterns. In order to accurately evaluate the thermal evolution history and hydrocarbon-bearing
characteristics of the Jurassic Dongyuemiao Member shale in the Fuxing area of eastern Sichuan Basin and its difference from marine shale gas,
the burial history, thermal evolution history and hydrocarbon generation history of the Dongyuemiao Member shale were simulated by using the
BasinMod software, based on the geological, logging and geochemical data of some typical wells in the study area. In addition, the relationships
of shale thermal evolution with hydrocarbon generation, pore evolution, and hydrocarbon accumulation and enrichment were discussed. The
following results are obtained. First, the Dongyuemiao Member shale in the study area reached the hydrocarbon generation threshold in the
middle Jurassic period and entered the main oil generation peak in the middle to late Jurassic, with two distinct hydrocarbon generation peaks
occurring at the end of the Jurassic and in the middle Cretaceous, respectively. Second, the first hydrocarbon generation peak is primarily
characterized by oil generation, with a long duration and high hydrocarbon generation rate, while the second peak is dominated by the generation
of condensate oil and wet gas, with a short duration and low hydrocarbon generation intensity. Third, the average cumulatiye oil generation
intensity of the Dongyuemiao Member shale is 9.5x10° t/km?, and the average cumulative gas generation intensity is 2.5x10° m’/km?2. Fourth,
the pore evolution process in the Dongyuemiao Member shale can be divided into four stages: early compaction and pore reduction, liquid
hydrocarbon retention causing pore blockage, organic pore formation by thermal cracking, and wet gas generation through thermal cracking.
Fifth, the compaction and the liquid hydrocarbon retention causing pore blockage are the main reasons for the rapid reduction in primary shale
pores, while the organic-clay complex composed of organic matter (mainly solid bitumen) and clay through mixing and accumulation constitutes
the important reservoir space in the Dongyuemiao Member shale. In conclusion, the burial history, thermal history and hydrocarbon generation
history at different structural positions influence the generation, expulsion, and retention of shale oil and gas, and control the difference in the
current content of shale oil and gas. The areas with relatively minor uplift and denudation and favorable preservation conditions have a large
amount of retained oil and gas, so they are worth more concerns. What's more, the research results strengthen the confidence in the exploration
and development of continental shale oil and gas in the eastern Sichuan Basin, and provide a valuable reference for the exploration areas
with the similar geological conditions.

Keywords: Sichuan Basin; Fuxing area; Dongyuemiao Member; Hydrocarbon generation potential; Thermal evolution history; Shale oil
and gas; Geological significance

EEWA : EFRARREEEGT EIH “ Mg et — BRI BOA R B TUE [URAAIRS SIS FE” (J'5 « 42172157, P EA
WA PR A TR )1 ZR M8 IX 52 R TUE USRS P BRI TS (45 = P23077).

EBE OB, 1981 4, AFFLH, W4t RN EHRIF RO S8 B TR, Hhk - (408107) HE RV BE X K F KIE
HE AR R TUA S . ORCID: 0000-0002-4657-9375. E-mail: baohy.jhyt@sinopec.com



1 T P G AR X OB R 0 B T s 8 B B L 169
0 3|= ENPETEXN R, GG AT SR A

U M AR 2 SR B A Bl SR B .
SRR AR T R 8. AN R R U = IR e ) AN
rek S IGEARE R E VNG, A LR HaE
RS, TUAREREBR, WHEEIEZERN
WA E AN " R R A R E AT S, R
WS B AR T RIS R S RAERKR, BRKE
RINR, REERRSAETUEZRAUEE, WL
LA DA R TUE S H . Beak, BEE A LR A
CRREERIINR, TUE IR T R E RN RERA L
JALRR, X EEFLRR I TUA Tl A S (R s #
I, SR T A U R E R B R,
TUA 2 R PR S S5 R4 FLEBR TR B A &%
DA SR o N ) O S i = R e Y 5k 7 i )
[Nk

TR 2 F IR Jh B UL A5 2 DY )1 2 b R JF ] 5t [X
TUA AR S IR E SZ 6L, $HA AR+
BRI TUS AT o E ©7 2R
BTz BEREH S TR K BRE S IR,
] A I R DY 1| 22 3k 2 3R 2R i B U TR AR
FERE, Z OEIFFIAS T R GF 8<% s i 2
B R . Fltn, 2010 4, H E A ATE IO 5 2
AR 111 kD R AR w i Bt AT 1 B K b
JEZEMA, RS TS 3 131 mY/d 5 2018 4F, K
B PRI FY-10 3K H 72 KR 5.58X10° m's H 7
M 17.6 m®, BRaEFE E DEH X R i B R AR U R
I EPNIUN NN R = s e o 2 S T DT
HIZRES CRSCRIFR)NZRD 3N 1 R R 5 00 I 5%
JREIAF] 10.5X10° . TUASHIHEN 1.5X10%m’,
BE— PR TR P R R i B U BRI A< B R
BHU, AWK, R AR MNEBE A PR
UL 5 25 B BT 2 T T — R 00 F 8 S B g O,
S 2 IR 2 A TR O A A S, P
HR T MR 2 A B Rk i ARS8 ik MY Ak,
RILRBE AT KE ZMALRER, 58 L0 YH
KIJFLBR £ S, AV R A X AT,
Wi A 2R Je B U e BT S SR A R AR . S
MR E . BRI Z B DL S A
WARYERT, XTZEME A RIS L ALY RS
AT BRI .

BN At XoF ¥ A B s T I A DA R s sk 2
A REWFRIE Y, BT R T R R
Do R, ARSCUUN R E DX AR P R R Jh BT

BRG2E TR, R BasinMod 78 b AS 0L 450 P (1 A 42
B IR, 25 TUS WA RS ALE, B T AR
1 Jo B A H R s . Al s R AR R e, R A
B RE S R SRR AL S SRR I R R
N NR B X Ok 2 AR U A e i g A i o X
Rt 7 HESHBUA.

1 R

W 0 DXL T DU 1 2 b R 350 ) 2 X (I 1),
b X AE R AT 1 2R e BE TR AT R 5 )
Ao BIFFLIX P4 AL 3 52 55 5 L T 2R ) 5 I, 8 4l s 2
AR RMEA. I RMXET TEHSC . #il A
R 3 IMIEEE), BT — R AR —R
Ira) ZE A )R B B2 95 AHAD B ) A I, 1) /) PR 3R BE
W, HiERK., RIS EZHE=8RKMZ, 1
A EEH AP R )Z O 10 A AR R
MRB AT 4 R, B R R T BRI
HEHRIMB . REHB . K ZBMmE i d — &
4 BFEANRIUE . AT H 1E AR BT
H, ZEHE FE R —EERMIN MR R
DU, BN 50 ~ 70 m, HENKBOTUE, K
AN )P AR AN S BE A e A A SUZ B R =, Rk
T VTR RAR & i ) 2 B4, S BUZE TUE
JES AR U R IX N CAERE R O H IE
FALAL T 3 M 1 R AR L SF R, i RHX
H 2 H A 2 000 ~ 3 000 m, 2 i — BN T

5° [8,22]

-
I B R B B G
w0

ww 21 ] [

TR ZCA < TUL S NPEUY TP
Bl W)IEZiaE s XEHRRAEE



70 - ¥

2 B IR ZEAFE

21 BRFE

AL A AR T A, A=W
IS DU AR08 70 A4 1 DL R I < SR A
A EEREHIER P Ak E I RIEN TUE A HLR
FENHEROESAEREE (TOO EH “4”
TR VR EETE (S) DUEAERE T (S+S) 5.
A543 5K FH Rapid CS cube BiAR 23 B A A1 2 7 #4
fiE PE A COGE-V) 45 1 190 B 58 4 i 1) TOC
128 ANA A RAE, 8T T AR 5 Ji B0 A A L
JRF EERHIE. 2R BN, BHRXHRZE S ToC it
BT, N 0.12% ~ 4.04%, HIH N 1.42%, HAK
HHREE RS (TOC < 1%). AL FE S
(1% < TOC < 2%) MEANHFEEILE (> 2%)
a3l EEA 27.5% 58.3% F1 14.2%. AN[FE/H:(E] TOC
FHIEAE—EZE S, HSEBET. W XY-1 FRE
Ji B T TOC 4 0.12 % ~ 3.91%, 18 5 1.39% ;
FY-10 3F TOC ¢ 9 & 1, N 1.00% ~ 1.50%, 3%
5 N 1.31% ; XY-2 I 8 TOC 7y A7 Ju Bl & 77, N
0.51% ~ 3.72%, ¥IME N 1.57%. FKEBRBET AR
R (5+S,) 5 0.36 ~ 5.76 mg/g, HE )9 1.55 mg/g,
S+, {H/MT 2.00 mg/g FIHL T 2.00 ~ 6.00 mg/g 53
5 EE 25 79.10% A1120.90% . 33— 4i 1145 B0,
R (O—@) §+S, ¥JH 2.05 mg/g, AN+
HFREA. KRB (OF) S+S, #{H 1.56 mg/g,
BT ERESE. REZTE (O—OF) S+, H1H
079 mg/g, BT ZRFEA. BI2RE R 7T RKX
FY-10 R F R B T TOC £ % )2 2 5, HAh
HH 0 T TOC 5 FY-10 31143 A J0 58 N AL
BEE VRN, TOC 23 H 5 W] W38 0 J5 12 7 1 B¢
ey, BRI TOC fd, KRk,
REW B k. b L% 2 TOC KILAR—
B@EAVLRFEE RE, 3 DT 51E 5 5N
2.63%- 1.96% F12.27%, HIKNE—TEGE, i
R=WE@EM TOC {HiRAK.

22 BHRER

A HU 2SR A0 2 PR R IR A AR R e ) I
HiALIE R 2 —, AFRPAE PR EE 2 FERGEAH
B A R R A B ) 2 ], X B
EOR A 2B LT 1 S 2y AL 2 SR I 22 S
o o W FUIX TR b T AR AR 4 43 45 R EUR,
AT B U A o E BN B R (R S5 R B

T 2025 4R 45
b WEE | wy | TOC |TOC| S| S | R
Bl g |2 T | 1| e sug| 291 [me g me - ¢
| | 0|_|.|_|3 OI_I.I_IS OI_I._Iz(:/O
@ 2760 0.54% ?
{2 7704
B [
# ® = 0.68%
e =
A 2 780
~|® 121% ¢
@ 1.96%
| 12790 0
® 1.76%
>
- 2 800 )
® 1.60%
_ ¢
D |5 8103 1.58% I
mp R S = R ==
ey e Je BRI e PR A

B2 FY-10 R EmRRIUE U ENE S E

JRARANIE & B RS HEA (EERNLFE) L
KBRSy CRFE AR A M E SR E
oy, Hi s AT & 22 65%, A
SERIAE XS B R 25%, AR EH M E
25 10% (B 3). DU T B AL o i ik [ f7 25 45 S )
FE R B2 KB 43 7R 45 T B DA B i 1R B AR 2 Y
FmEHEESR () AmERESR (L), %
ANGRE B TR 2 Y, LIt A S R 48 T A
PR R 2 1B T AR 5, it — 20 R B 90 IX 2R 45 i B
T EENIL, I, 2,

23 HERWIZE

BEFEIX 3 LRI DA R i () B PR SR 22 (R,
S5 W B R AT i B UL AR A T A — LAY
B, FEEFEYNENTRMAE SR, HP XY-1 HIUE R,
N 1.21% ~ 1.73%, ¥IME 1.46% ; XY-2 I & & i B
TUA R, N 1.06% ~ 1.42%, ¥MH 1.31% ; FY-10 H-%
ERETUE R, N 1.52% ~ 1.58%, 118 1.56%. 14h,
FARAREIR (T, AR LR I HEILFE RS,
W FLIX FY-10 H AR i BLUUE T, /9 450 ~ 480 C,



BBHAE: DY) RHAR B M X bk B 28R I i B U A A S R O s X 7L

1
2783
| | o |
2788—% | l | |
[ ]
et ]
B °
2793 N I I:. I |
= | %o
%2798— “
L R e Rty Rty
S | |
2808—____{:_;:@-_ _ﬁ_—l_____l
)] 1A
. | & | & | |
—22%o0 —24%o —26%o0 —28%o —30%o0
T B AR [ o7 %

3 FY-10 AR ERETE TEIRREM RFEE

BIME 470 C 5 10 XY-1 H A XY-2 H AR 5 JdH B A
Thax 450 ~ 499 'C, ¥J{H 482 °C, ¥R T 7RI JH
BUUA IR R T A — = BORARIE A B HH AT A,
AR AT e B DU B ORE o IR AR A A, A
B/ BRI S A R A LT, R S A AR S, VT
RN, 2 S8 T, A 2R P, X R
B Aa#g (T, SEE (HD T BRI
SEOG KR AN, EEVERYE T, SEfREL
S RX 7 T EEAR 27, R R 8 B AF 9 X AR
5 i B DUA AL T A B s B R B, SR T A
S Z RN IR— 8L

3 HEERFSSRHE

3.1 EESEEESXESHIE

5 S0 R )RR A 5B A AR T R R (AR
N AL ) o PR S0 3 R b R SRR AN
FSERRHEAT AU BT, IZ AT B AR B R I

[ri) i BEAIK FE ORHFFANAR, it Hb J2 B R B2 S, 3
EAGE RN E AN, Hax —28 4k 2 LB N BT
S H, #EEAEH X LR KR TTHE, Xt
TGRSR e R OCE 2L, H pTROAE I FL—IR
R ARG BT Fe B (Exponential ). 3] £ 55 7Y
(Reciprocal) #ll Baldwin and Butler f&% 7%, H 1, #5
FOAYR H b b R S R BORE, RIBURI A IE
1E 7R B R A SR IR N A /2« Baldwin and Butler
15 Y25 18T M2 A M ) AR A A b 2 R S A FE 2 ki
T, AB RSB BE AR T R B s A 2 A S HUN R HE,
TR FREEONE A . A7 E 2K ] BasinMod #;
OB A SR AL A BI B (Reciprocal), FEEi%
EAREMERZSR, ATHI N ARXER
1 1

—=—+kH (D
? @

K H FoR RS, ms o, g, 707 R s 5 IR
FERFO R GG LB 5 &k SRR R SER 7.

MBI TR R AT, SRR S AR LI R R G B S
BaH . OUASMZERE ., EEELH D EHETR
B, QMZRIMERE. B AFIFIBE R AR B 4
JR AR S 2 B R e 2 R B DAk P
6 B 3 PO AR DO 1 235 b 1 e L 300 A Sk ) SR
JEFE N 2 400 ~ 3 610 m 5 7E 2% 1 AW 50 Sk ik I,
AR A AR RAEN T B2 Kb
T, A AR RSN s b I R B AR S S
Bk (317, HEHR Hb R A0 B A B A th 2 % B 15 3 5F 58 X
) S ) JBE Dy 2 400 ~ 2 900 m, % ¥ b L 5 i
NINIRFEA —F P23 Q@ 2 6. 580 A4t
XA 91X 408 IX b = Tl K A 2R A48 A7 E AR T8 Ak S A
LA 7 b 5 0 BEVE SR 25 I, 7 M ) A R X 7E
WALk & I 1 2 e, b )E B RS ET 4R
6 TF i 1) A R4 115 ~ 120 Ma®™ Y, AR 7 ik
R AIF 9 [X 50T R o 25 SRAE Dy i J2 0K 381 g R HH VR
JE FFURIE TSR] . @M A M EHE . 7R e S
BERUELAE b, 45 G )2 DIRRRHIE, X & BB &5
Mo BOHE, (FRURXMNZ51HE. RiEMHXS
L 1.

* 1 EXMWXARERRIUEERLRNXES YR

HF5 BASHERER /m  EEEME/C BAMREE /C O IR /m BORHEER [ 1A) /Ma
FY-10 61.5 165.6 78.0 2460 115"
XY-1 66.5 166.1 80.0 2540 115"
XY-2 59.0 162.3 734 2930 115"

VE: 1) RS A TS R [27,33-34].



72 K

T ik 2025 fE3F 45 5

32 EMERIL

PO 1A AR UL R 0 E R AE S U AR P &
DI ATEAN IR BEIR AL I S, W AL B B AL S A T
AR ER I ) S M S B U ER BT 2 S R AL 2
(M) ik RIEHEAR P M2 T, “4iaik” i
% TR ANER AT IR A A2, T 4 T A LR R Ik
SAE R A LA S, IF i SRR TR (g
JRAR ST RS R IE SR, AR E R
FEE. “OEEIRT INEAL B — AR A O
SEILA B 5 @FIFMBUE 17 A B 0% & BT 1
I OBE IR ; @R TR 56 v
€ I E S AR R T O BESE SRR
R T o BGRR S MR . R T O, ARHT SR A
“ERERT JTRRILA T, SRS, IRAERT AR T
WEFTIX F AL B 02 5 R I S5 T T BB 7T
JEAR, AU T FE ZAE AT BasinMod B AR
AR RDRER T AT 78 DX A s e, WOl B e
] FH SN 058 IR A S A R HEAT I B . Lerche 45 7
e 7l A RIR R, AT PATR AR

o) =0,(1+ pT) (2
A TR % md RS R rh 5 2 5 424K, Ma
0 (D) Fp THZEHGE, mWm®; 9, O Fox
WA PRUE, mW/m’ 5 B FRPRKRE T, Ma s

AT ANWFTEREL, B A ROk, BT X
JAHIX 28 ) 1 s LT AR e, 3 BRI R R

JEE TR 5401 Rt ) o X 3y A I At o B D S
AR, WFIT X R )3 X 5 B H e 3 2 e
AR AL BF7C DX IR B B — B 1 AR e O 24
W (70 ~ 85 mW/m?®) M PG 2 I A A X ARG 1 4
MAE (<55 mW/m®) PO,

IR OGBS s B R A - O R A
FRAE, JEIEEE ISR TIRRG . QMR EE, WK
B R IR ;. @R R T, 575 M
BEER @A ESH, SHLNWER ; Oh
W, HUH 20 C ; ©FE L HdE, BT ok
DL LKA LS T NI 2 & 4
J 7R T I T DX ASTADL b I R R A E 5 B O SR R
BT AR SN SR ROR BT, R SCR AT IR
PTTEAE R WP T AL T I AT SE . A B
AL 40 mW/m?, 5N STl BRI Ak
-EA)[/R *H ’/f_q‘ [32,43-44] .

3.3 HrRseiEf

TE i J2 S5 58K sk A0 A BT AR A B SR i kA b
AR SEABEAUL B IO <A R ], R VPR
A LS I A, T R TR A R TR
AWK Sweeney 25 U9 32 H ) EASY %R, 574 5k
SE A WU AR B J1 5 (0 40 B, AR A I T4 o A4
S F AR A, I8 I IR B ) AR T R A A
ARG BE 261 T B A AR A . AR AL (1) B)) ) 0
il 2 AR R 2 (18 LIS 23 EH 22 AN FFAT S S H A%

A/ C

o - ; 2
hE 4 SESA [ fply I =
0 | | H | o 00 2:) 410 6|O 8|O 100 ﬂh_)i
B B
I \\ B
Lor IR |
201 =
g eI
% Lot
=9
2 5ol Mamg = IR
& 3. by
5
2 —
40
|| sz
50t % \ | Kiscaem
= = H Sl B
58¢ . . . N e S M <R B
200 150 100 50 0 0.1 1.0 10
A ] / Ma B M R 2
a. XY-1H 5 50 b. XY- 1 2 AR AL
me ] ] [ ] [2] (3] — E=
TR A o A R A A FESHR SR SR A B FE EEDNEVRIN
(R=0.5%~0.7%) (R,>0.7%~1.0%)(R,>1.0%~1.3%)(R,>1.3%~2.6%) S TiEs

B4 XY-1 FHRERERIEEE S A ERLIE



1

BBHAE: DY) RHAR B M X bk B 28R I i B U A A S R O s X 73

BN SR AN A S AL RERTIR A 1. 18] 4 BoR
(IRl A A e 95 5 Se ) R (B A — 3, R
W] EASY % Ji 24 s AR AL 3 F -0k 7t X ) el o A
SRS

4 RIUGER

41 FEBRIAERAESHRENLSE

MK 4 b R s B AT R, RNHLIX R B R R
Jo B DU 4 1 R 4 0 31 5 M A 1 3 IR T
Fphd R, HAl, ZEIUEHE S EHEN T s
FAR B, X B Ry N 1.3% ~ 2.0%. E4RZ 28 i (R
4> 165.6 ~ 166.0 Ma), #<4% Ji BJi 3 TLUA 1 3 A
R 2 000 m, HuEREZN 100 C, BB AR E
JE B TUAE R NAE R TTRR . fER D D i B, AR
T B TUE FFAR N AR s e 1, X — P B 2
IR T B T 2 3 SH RIS 2 AR M SO B S R O B AR
BB (R 2). PEEMZRFERE, REHBERIE
BT HEN Y B, R RN 0.7% ~ 1.3%, A=
T RERSE. BIARLPY, ARG &25E
o B R0 T 7 (1) M R P 0 3 e KABL (278 5 500 m),
HZEEL N 170 'C, I REHBUUAK R, A8
1.6%. X—Bf 3, R JE B OUE A B K2R
B, RWIXETUA NGB B, A=)
FE BT AR R . 7520k B i K IR e
TR ME SR fEshfgm, MEZETT
3 (HR—18—) HaFAFIhad 8, BRI )E
92400 ~ 2900 m. B, (R ARME IR ER ARG
BB PR, REmMB IS ERIREELE, 5HE
HhZ 46 T+ 2V A SR B, MR R R, R € E
1.6% itq.

R2 FEBERIERBERLEREREHER

FEVRG AT B AN ) /Ma JFARAR R Ak

4 BEA (A / BRA R [R] /
R=0.5% R=0.7% R=1.3%

Ma Ma
XY-1  166.0 162.2 123.8 167.1 161.2
FY-10 165.6 162.0 122.1 167.3 160.5
XY-2  165.8 161.9 116.1 167.2 159.8

42 FEBREIIEERESE

L2 THIRIX 3 DA R EHE S
AR SRR A SRRD AR SR R B AT IX 4R AR SR ) ]
AT AHIE (FEA167.0 Ma), {H 41 & e W fE 7 —

JEZE S . XY-1 RGBS MEES 167.1 Ma JH46
Ak, TEEES 161.2 Ma 15 B4 IR 0UR m g, oK H
FrJF & TOC A= i Ze i K AT i 2 TOC A2 2 %64y 3
9 59.6 (mg/g)/Ma 1 11.0 (mg/g)/Ma. 7E 114.5 Ma, i%
FEHRIL AR (FEPYINRIRZD, B4
SEAHXTED, IS RRUR A R A 295 3 100%.
FY-10 HAREHBIUA 54 167.3 Ma FFia/b &4 42,
FHEFEA 160.5 Ma ik B AE R i R AE, 120 K IE NS
KT XY-1 I, KR AL B TOC A i 28 FN A T &
TOC H: 9% #2435l 9 52.2 (mg/g)/Ma F1 9.7 (mg/g)/Ma.
AL (BEA 112 Ma) HEBLT 54
—NMESIEE, A RE R R B UUA MR
FEFFEE] 100%. 5 HARP O MBS, XY-2 H1
HEAR AR SR AL SRR AR SR A AR [R], 8 K AR R AR AR
T AP O, ZHAEFES 159.8 Ma I B4 & H g,
X L BT & TOC AR i F AN AL i & TOC AR
43514 46.5 (mg/g)/Ma 1 8.7 (mg/g)/Ma, iX7]fE 1%
FEAEX AR AR A OC . AT HA w09,
XY-2 HAE H H 20 A I 55 1 A AR

W F0 X AR 2 3 2R T B AR IR A &
mlgE (5, HApRPaRKM (FH4 160 Ma) 423
AR B, A SRE RN 2.9X10° thkm®, A
FER 0.5X10° m/km?, 7EAELHH (4 115 Ma)
RNIR—RE R, RREZEDERSATEAZH
AL SRR R P T K b X . i 3 138 B A M AN
Lhr I S i Z H0 T R R, Hb 2 T B A FA
PRI, SECE VLR AR SR FE 52 . P D bt
JEFI FLBRY 2 R FLBR AR A B i e & 2R A AE
IR AT JE B UL () R S HE SR RN 2 S HE 4 B0 7738 Tk
59, A leAE B As 1k BT IX AR i B LA 1P
BB AR E N 9.5X 10° tkm?, ~F3 Bt AR R
B 2.5X10° m’/km’ .

100%

80%

Ty

=
TCD

M 1

%l) 1

= hREE b1 60% 3
e — PARETOCH : i_v“
w 0T —;iﬂa%;mﬁctt i g
5 R ! ! @
E—HAﬁ L kb fove250) I e
L 20 DEEEEE@F%\& i i
S AL >25%~165%) !

E 10 F ) AR SR B I I 1 20%
= ChEAL2E > 65%~90%) !

. 1 1
B o —_— P,
& 200 150 100 50 0

FE A1 18] / Ma
5 XY-1 AREERIEERELEE



74 P (S T N4 2025 457 45 5
5 Tig 12007 : ; ;
1000 %P i EE 5! i T i%ﬁ)&éﬂ
5.1 TUAHENLSE STUE SR P | |
10K, DAREBERAEIS Y 2 Y] | | |
ENEESIVEEE S Uave e e T+ S e | s | |
WAREM, TUA R TRER B R AT RN ¢ | — RETAENR | i
ARSI AR A, PR R & T | | |
HAMTTR LB R . WRETTEE E | ; | |
F MRS A1 W TE B — L O BOR AR R, S — | | |
S AT M PR A 2 0 U B T, s = YT e—

JU R A vm — I A B T AN T BB AR,
B TS J A P A B S T T R I A R i v
BRI 25 W, wrEE NN, TUEEHR G
GAERETEDTY, R EE eSS T EAR
MATT I EHEAER, oA mE—Id b B 2
MITUA AR AR Y, DR, A AR T R R S A
W HARSBRRMBENIREG KRR, H2 R R
VIR G R 2 2R LR AL, L —fA L
FEEAR I TR A R I AL ) S
IR

WE 9T X0k 2 2R 7R 0 D B D L )2 B Ak B R
P — 1y B B AR T B, S AR B AR A
1.4% ~ 1.7%, AT EefTil—8 A R B, X2
B A B AR L 2 — T DR A AT (R,
N 2.0% ~ 3.0%, ATHETAE FAEENEE
JRRZ —. BRI SRR EE R EoR, hY &
IR Je B DU A R D 2 AT AR AR U B
FEHEWANERE G, $ 1A EREEEERY
SR (BEA 160 Ma), IR i 2 F0 35 A M A
BOK, DUGBENAM G, IR T —E BRI,
Z M B DARR SRR AR AR IR T R PO RRE . 26 2 A
e 20 ] (FEA 115 Ma),  BUI HUZ RREE R
TR, MR R P, AL A A IA B
i AR B, AR GBS I AR SO, B B AR
SRR A, (H RS () B

REGRD RREHBIUE A D] T FreiR g m 2
WIE R AR, 78 22 2] b A B i oK SR R )
FLIHTE B DU A W R L RN . Rl e
S Eh AR BRI E L, HEE ) T 3 I (R—1E—H0
FETE R AR, M E R B ARG B R, R
BT A AR R R (B4, 600 WEAEL A
24 g K 5 s, R D R TUA MR R AR
FEEAN TR AR, AT B DA RO 2 T RN

BH 4] [E] / Ma

6 XY-1 ARERBRBMNRETUEERERULE

WEE SRR, XARTRE R I RE S K
FELo LR, A L R e K R P ] T O
B Z IR AT i B U 1) e A e B N T I U B R )
17 6 6 L — 55 5 o 40 1) 22 ) O d T AR X AR T
I o W 2 ) e R M B4 T R 2 e ) R B
Bl —o DRI, B X AN [ AL 3 307 1 3L 5 5
PSRRI A S8 SO0 DU T2 2R i AR R R AR S,
P TS TUE AR S B ER . IR
T ok J5FE AR LN DR 2% A R X A 1) 3 X
J TUE I U B B e 1 X, (AR RO
52 HREBEBRIEIRERSEK

VE NG — R B B2, TUA AL U H 2
AL BT 5 Ak 5 A L 5T R A o 75 % DA
o B, B LT E N BB B, TR 1) B A B
AR RRIE R T R E PR RE A HLALEL, EX)
AN [EEE A B B A HLALBR TR B v A B, AS[R 2
HINBEMATESES— . Pommer 25 PV %} Eagle Ford
TUERTFORIL, 24 R AAE 1.2% AN, TUATFIGTE
JK B K R BT ALBR ¢ #8402 N U AL
BT BB AT 2 35 1 2 B BOVEARRAE, 7R R T B
DAHT, FESEVER . AR A E AR5 T 1 e U
FLBR BRI 2R 5 24 00 HE N IR B B
(R, > 1.2%), ANSLKRELRL, T4AHE RS
BN B, B R B R SR it — 2 3 EALIR
JEGB FEAR . FET 1T A TUE FLBRE A B AR,
G55 G X R B AR AR Je B DU s L
s, AR s DL A s R A 22 RRAE, ST T I
BRI i BOUA LB AR (] 7).

MBI AT LUE H, B X AR 2 2R 2R i B s
LB AG IS AR W XI5 4 A BB -



AR AP DU EI R E DO X R 3R B A 52 S s 55 X 75
[EEy=
HbJFTAE S / Ma s HbJ TR s JRASE TR L ANALESE | SSLBREE AL ﬁgﬂ? 0% su
200 A RS
| AL SRS e
% BEER)IOA T B ;;ﬁ;; kA _— gl L 1 — _“_ ]
Tl S EAT ERTT AL WA RIS TR
150 1 - Tt AR i L BT AR W
il AR e T e SanUERE N\ _ | |
100 74 }nﬂ‘fﬁ’m . N . e UPIT £
R L a R |
nl o= 3, PRESUERT B
U 0T
a1 ow (1)
E I R R
gg }Hﬁ 1 STI—iL”imI(’H%) 1 1 1 1 1 1 1 1 1 1 1 1
0 0 2 4 6 40 C 100°C 160 °C 0.1% 05% 1.0% 2.0% 0 1% 2% 3% 4% 0 5% 10%  20%
HEIE / km Pl BUR I RAT% LB FLBIE

E7 SREARTUAILRENS R ZERE

FBrBr (IR SERALI BO - Rz BOCa
IR BER, WRIREAR, TUR LR LA R
(¥ s S AR FH AR 45 4 T S5 52, D R[] s S TR
i HALBRAAR PR BRI, U K& R LB 2 1)
W IR B TR, kot AL KR B RG FEAIR, SR DA AL
B B LA AL, B TR R R LR .
W e SEAE PRk SS ,  FLERBE AR FRAR, (IR AR
%o %M BORSLAN A LR ek D, 1 L AR A A B
TS AN 1B /U = 2 o N W e e 2 R A o

5B BL GRS IRIE RS i AL BD - FEE
HUGER IR FE AN IR FE G0, TS AL AR AR BT 4R
BESRIF N WA, EA LT AR R R A E R
Wi R, U A U OT Ua T RS e I i B E Bk B it
A FURR, & AL PG BRI e R AR A e e W B
TUATE R T RERBS R IR AL 528 uUa FLE,
[N AT TUE SR A B . [, R
B L0 Wie s R A A, SR 1 R R A A i
h R BRI RK, P E0 Y SRS R A s,
B E R, BRSEETIH
REVANAKSLIR, XL FLBRAERT TC X R 2 & 2R I Ji
BUCAEONE N, RS ZEEE SF LY
R HEEF LY AR, R B
RIE R — L i ALBR A DU 4% X bL R 6 R A LR
A FA e A HUR BT LA 520 55 A A A AT
TCA SR, BT A se A IR LY I 4 g
XK E, HAtE MW IR DB R L)
MR R L. thoh, BEEAIRIIER, 1AL
B rh AR 2 A R R AR AL, B HLIR 5 8 > AR
SERN IR AN, ALK AT R T ) R AEAS R RS
W AR b B R AR AL ER . A Y AE AR
R (Bl A sIe A ae), SERIEER

VIRRELTT [ PR AT SLRR A BE AT LUE BIHUOK

F=HrBL CAPLUR AR RS H NI R BO -
FEAT WU IR ACRE BE I sl KB 2R HRRR U 0 1
FLEREEPRIE G I, RV BB iHE S, AL AL
B AR, (R I K R g oK 2 WL LI T
TR, BRI R FLRR E 1S I 3= 25 B HLAL TR B %o

FVURT B AR AL S BO « £ i AR B
CBE DA SR Z2 2958 1.7%),  $RERR A1 <5 3 0 B
T B R A O, TUA AL IR R R
EREEE, HFRERETRAILK B, 7
PLALI & B R B BT, S 3 R A S i
HLFLBE 2 — 20 G218 AR WE T X Pk 2 2R 2R Ji B
TUAANUR (EZONEANE) S8 EAEERRME
BIERANE L E A Y, GRS A R
BB, IR B B RALER (B 8), MR
Jo B U AR R AR, X IUE AR S AR T
HETTHR

B8 FY-10 ARERERIUEBIFHLIE S SEM &

53 FEBRRIAE#HSKEEEIE

R4 BBk &R 00U M FLBR AR, 455 1T
OO G RIS TUE M B R AR AE, B
FUIX AR E 28 A 4 Je B i s SR i A TR ) PR 3
S



76 - ¥

T ik 2025 fE3F 45 5

53.1 FHRIZE A Y ARBIN K
TEAR S LA, BT 0 DX A Ak 36 00— R T
DURBAEE, ARIEWB T SOOI 3, I F9 ok ik
R, AR5 AKEREE . AT A X R
AHUTRAE TUAE 153 R G R A7, T RCE A WL B
HIZB, FERERB LAY, BE KRR
AKENAEAG T BT, B IRIA S, S EE
FHIE . KRG, SECEVUR & & 5D,
XL E H N TUE AR R D 5 AR B 4
JREEAY, R TUA AR AR . BRP A,
BFF T DX AR 5 T B 00 2 () B ek R FE AN O 2 000 me (6
87 8 AR B it 2N T 0.5%), AT 254 T B IR &L
A=) HE AR AR PSS A WL R A S R
fift T B B AE M RRCR R, (H 528 K Hl 5 T SR )
HOE R, X S AR T B R
532 WEHARBHE

AR T LR ATE A, B 5T X AR S B R U A
R H SR B I 2 000 m, HETEEZ A 100 °C,
I DU TR aR e N AR R TTBR . 7R W RIS Lh
WA EZ EREEW T, AHURTER R AL
ARk, AR TE R A R A SRR, B
P —AMER . P, AR T R 22 FLRR MR ,
RARA B & T R E T A A VLR B
TR A IR R BN E R
MR, TUEAERERFSE LT, RARSETEMNK
BN S EEE S KA IMEHE, HEEET AT
W E R R, AR A AT R A R, AR AR
A DA A A R 8 A I XA T R AR B AR LB
agrh, G0 IS T I AN R B A 1
PAERAT, AT BETE B H AR o
533 WEdmAARBGENKR

TR % 40 T AR v S A B B K R R S
HRAT i BLUUA AR B 1.7% KA. BEG, 323
R HIAN B Lz shim, BF 78 X i 0l 52 17 2 K
PIFE TR CRTFFIBEEZ) 2 400 ~ 2 900 m), fiff
5 2R e B O M 2 e R R RGBT PR A, T
AR AT k. fEFR T BuE S fE R, BT
WMARRAET s B A, RS E LG
R T U SR KA, S A RiE
R R LR P IAECR. A, 2R T
FhAE FH SO 7 b2 R I PR AN DU R FL IR ARRAE,
A B8 3 BT A FLBR G540 R AR sk el e, o SR TE
LB R G IRAFIRES, BRI 5 W

SRR B, fETUA B f kAR T,
e S WP A B PR A T B2 AN TR IR FE VT Y
IR IR . Bk, BB RIX kS R AR E
JlBOUA A RAERTY LR EARLERE, &
P e Ly 2R S0 A0 S o A S A R AR L 2 SRR T
TR 25 RRE, I AR A 3 A L T B i 2% A 0 I
T ORAF L B

6 4Hip

1) PRZ Z 2R T B DU T AR R 2 B B
ERP AR BE N AR, SEAEPA R, 5
A ILLE R D AR IR A ], 51 ANl DL
AN E, BRI AR R RO RRE ; 2R 2
A e DA BRI AN RO, B R R R
fI%, FREmT A I HRFAE . 75 1 32 20 v 35 ek R 5 0A
BB KAEZI N 5 500 m, Bl 55238 1L iE 2h 5 S f
FEZ BN AR, M2 IR A HGRAE BT BRI, AR
Jo BT B AR R R . BT IX AR i B T
B B R E N 9.5 X 10° tkm?, “F3 Bt A4S 0
JE o 2.5X10° m’/km’,

2) R FR AR B DU FLIR (3 A mT R 4o 4
BB s B Sk LR B A R B ALY B
ARG WLALTE BB B AR R AR VR S B B, Hor,
JE A R A i B B AL 2 R B0 JE A AL P
PSR EEEH, AR (EEREGRLE) 5
R EMRUE BA VLR LR Ak, 2 RE MBI
A B LGRS A

3) RE RIRE B OUA AU S E R R ]
RN 3 AN B - FHR I EAE ) SOSEI B. TUE
TH SRR P BE A UL S T SR B GE Y B AR i
HAL B S AR A A AR S TUR JE &R A
Hevir = A 7, Rl TS TUE AR S E
M F 2 o FHRE/IN B 46 T 30 ot J5 B2 R e 1 DR AT
S B DX 38R U i S B A R A B X, (E
FRRNKIE

(1] Zwgderh, s, MR, 55 . IRBURIRC S e S B e
JIEHAS VRN (7). A SEE0HbT L 2014, 36(4): 465-472.
QIN Jianzhong, SHEN Baojian, TAO Guoliang, et al.
Hydrocarbon-forming organisms and dynamic evaluation of
hydrocarbon generation capacity in excellent source rocks[J].
Petroleum Geology and Experiment, 2014, 36(4): 465-472.



%1 BBHAE: DY) RHAR B M X bk B 28R I i B U A A S R O s X 7T

(2] BNE, /NG, RIS, &5 . WARTRIR Hhoa e lioa A AR
WL P F rh =B i I o) (7). A0 s i
2022, 44(2): 241-250.

MIAO Jiujun, WU Xiaoqi, SONG Xiaobo, et al. Effectiveness
of marine carbonate source rocks: A case study of Middle
Triassic Leikoupo Formation in western Sichuan Depression[J].
Petroleum Geology and Experiment, 2022, 44(2): 241-250.
B, SR, BER, &R TR BUE — RIS R
FLBR 5 ) B E AL —— ok B B ALL SE 0 (0 5 7 (). il 24,
2020, 41(5): 540-552.

LUO Wenbin, MA Zhongliang, ZHENG Lunju, et al. Evolution

of pore structure during diagenesis and hydrocarbon generation

[3

—

of marine shale: The inspiration from thermal simulation
experiments[J]. Acta Petrolei Sinica, 2020, 41(5): 540-552.

[4] YANG Rui, HAO Fang, HE Sheng, et al. Experimental
investigations on the geometry and connectivity of pore space
in organic-rich Wufeng and Longmaxi shales[J]. Marine and
Petroleum Geology, 2017, 84: 225-242.

[5]1 YANG Rui, HU Qinhong, HE Sheng, et al. Wettability and
connectivity of overmature shales in the Fuling gas field, Sichuan
Basin (China)[J]. AAPG Bulletin, 2019, 103(3): 653-689.

[6] Wik, F7 8, #0hE, 5. NIREMMX KD R (R
10HF ) A HLIE A 1> 00 BT~ (], o 5, 2021,
48(6): 1980-1981.

HU Degao, SHU Zhiguo, GUO Zhanfeng, et al. Discovery of the
first shale condensate gas reservoir in Jurassic strata in the Fuxin
area, eastern Sichuan[J]. Geology in China, 2021, 48(6): 1980-1981.

(7] &7 81, bk, 2, 5 . IR E OB RS & B

2L AR Ji B i R S o AT R M 5 AR AAE B Bl SR T R T
1. Al 5 RARTHR L 2021, 42(1): 212-223.
SHU Zhiguo, ZHOU Lin, LI Xiong, et al. Geological
characteristics of gas condensate reservoirs and their exploration
and development prospect in the Jurassic continental shale of
the Dongyuemiao Member of Ziliujing Formation, Fuxing area,
eastern Sichuan Basin[J]. Oil & Gas Geology, 2021, 42(1): 212-223.

(8] #FEIE , #7i% , BRAniR , &5 . AN DUE S AR AR U S )2 AL

WU B RRAE - BADY )T 7 15 3R AR i B v Ja ) 0],
FRHGE TR , 2024, 43(2): 1-15.
SHU Zhiguo, SHU Yi, CHEN Miankun, et al. Lithofacies
heterogeneity and reservoir pore development characteristics
of continental shale: A case study of the Dongyuemiao shale
of the Ziliujing Formation in the Sichuan Basin[J]. Bulletin of
Geological Science and Technology, 2024, 43(2): 1-15.

[97 5k, BER, bk, 55 EAAL <Y T 3 R

JE 5 S At (7). AP A IR, 2024, 29(1): 14-31.
ZHANG Yu, ZHAO Peirong, LIU Shilin, et al. Main exploration
progress and development strategy of Sinopec during the 14"
Five-Year Plan period[J]. China Petroleum Exploration, 2024,
29(1): 14-31.

[10] Fubsr , AR, 246, 4 ROCIE ML T UUa S AR A 5
AN B —— DAY 1 B 52 M X 2R % i BOM A8 [J/OL). Wt

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FHZEHR ¢ 1-14 https:/doi.org/10.14027/j.issn.1000-0550.2023.120.
WANG Bijin, XIAN Benzhong, PENG Wei, et al. Lithofacies
distribution and organic matter enrichment of shale under
the constraint of astronomical cycles: A case study of the
Dongyuemiao member in the Fuxing area, Sichuan Basin[J/OL].
Acta Sedimentologica Sinica: 1-14. https://doi.org/10.14027/
j.1ssn.1000-0550.2023.120.

o, A5, SR %, & D)1 bt A D i R
FAIE S BRI [J]. A4, 2022, 43(7): 885-898.

HE Wenyuan, BAI Xuefeng, MENG Qi'an, et al. Accumulation
geological characteristics and major discoveries of lacustrine
shale oil in Sichuan Basin[J]. Acta Petrolei Sinica, 2022, 43(7):
885-898.

BRAr, MRS BAEC, 55 BT AR REEA MRS [ B AH 5T
FHIR— AR A HUR BRI —— DA | Btk 2 R TUA 2 BOA )
(1. F -5 RIRSHR |, 2024, 45(4): 893-909.

HU Zongquan, LIU Zhongbao, L1 Qianwen, et al. Exploring

source rock-reservoir coupling mechanisms in lacustrine shales
based on varying-scale lithofacies assemblages: A case study of
the Jurassic shale intervals in the Sichuan Basin[J]. Oil & Gas
Geology, 2024, 45(4): 893-909.

FLAR , BRIERE , SRS, 48 . N ZR M X AR 5 Je B OB A 8 s
AR T U A A R R A (0], OB S R SR A M
2022, 42(3): 385-397.

HE Jianglin, CHEN Zhenghui, DONG Dazhong, et al. The
evolution of sedimentary environments of Dongyuemiao Member
and key factors for enrichment of shale oil and gas, northeastern
Sichuan Basin[J]. Sedimentary Geology and Tethyan Geology,
2022, 42(3): 385-397.

FPiR, HAE , BDUA AL DU E DX R R Gl
AR R FEEER ] A, 2023, 30(5): 26-38.
SHU Yi, ZHENG Youheng, BAO Hanyong, et al. Main
controlling factors for high yield and enrichment of shale oil and
gas in the Lower Jurassic in the Fuxing area of Sichuan Basin[J].
World Petroleum Industry, 2023, 30(5): 26-38.

WESE , POk, BITTT, & . MR SR AR R R )1 =& RORKE
A AU TS PR S I 1R SRR AT 5T [7]. P BER 5
H(EREE ), 2020, 56(3): 382-392.

DAI Hailiang, SHEN Bin, LI Kaikai, et al. Characteristics
and hydrocarbon-gernerating process of the organic-rich shale
of Permian Dalong Formation in North Sichuan: Pyrolysis
experiments with geological constraint[J]. Journal of Nanjing
University (Natural Science), 2020, 56(3): 382-392.

SR, RpAe s, RO, 5w APLSUUE A HLLRIE RS
AL ISR ELLS (7], A4, 2017, 38(1): 23-30.

MA Zhongliang, ZHENG Lunju, XU Xuhui, et al. Thermal simulation
experiment on the formation and evolution of organic pores in
organic-rich shale[J]. Acta Petrolei Sinica, 2017, 38(1): 23-30.
ET, BRV, EEW, S i RN TS Y RS
IRHEFT [J]. RARSHERE} 2 | 2016, 27(1): 189-197.

WANG Ning, LI Rongxi, WANG Xiangzeng, et al. Pyrolytic



- 78 - KR

A

4

2025 5 45 &

study on the gas-generating process of transitional shale[J].
Natural Gas Geoscience, 2016, 27(1): 189-197.

(18] 5t , ARwngl, 42 50 . TUA FLIREL L 55 B IR 2 1

K ok H BT FR 20N A S B R UE SR [J]. BT AR
2013, 87(5): 730-736.
CUI Jingwei, ZHU Rukai, CUI Jinggang. Relationship of porous
evolution and residual hydrocarbon: Evidence from modeling
experiment with geological constrains[J]. Acta Geologica Sinica,
2013, 87(5): 730-736.

(191 WZR R, BRAEAL, XI5 oK, &6 . WA e R R R R S

BAE 03— LADY 1 7 3 b s X ok B 3 o0 [J]. SRR
Mk, 2021, 41(8): 113-120.
HU Dongfeng, WEI Zhihong, LIU Ruobing, et al. Enrichment
control factors and exploration potential of lacustrine shale oil
and gas: A case study of Jurassic in the Fuling area of the Sichuan
Basin[J]. Natural Gas Industry, 2021, 41(8): 113-120.

[20] X, ELDLE , BE0E , 45 . SR VEIa AR X 2R 0T i BOOAR B dif 2

FHIE [C)2015 e EPURSE R 30 . sUD: PRI A2
2015: 304-305.
LIU Chao, BAO Hanyong, LIANG Bang, et al. Sedimentary and
reservoir characteristics of Dongyuemiao member, West Hubei
and East Chongqing area[C]//Proceedings of the 2015 National
Congress on Sedimentology. Wuhan: Chinese Geological Society,
2015: 304-305.

[21] X155 , B4R, Wzie , 55 . BRIR SR BRI R AW T 1)1
AR B R [J]. HBUR , 2023, 97(8): 2676-2689.
LIU Xin, QIU Nansheng, FENG Qiangqian, et al. Thermal
evolution of the Permian in the eastern Sichuan Basin under the
constraint of carbonate clumped isotopes[J]. Acta Geologica
Sinica, 2023, 97(8): 2676-2689.

[22] BRAELL, XA K , BRARNE , &5 . DU )1 G0 52 M 1 XA 0 i
SEHRUPN 5 I0R [3]. A EAE R , 2022, 27(1): 111-119.
WEI Zhihong, LIU Ruobing, WEI Xiangfeng, et al. Exploration
evaluation and recognition of continental shale oil and gas in
Fuxing area, Sichuan Basin[J]. China Petroleum Exploration,
2022, 27(1): 111-119.

(23] ES], ZZgdh , BFF, 4 RIES A VLIRS =5 4 HEeR

BT O] Al szEe R L 2017, 39(4): 505-510.
SHEN Baojian, QIN Jianzhong, FENG Dan, et al. Dynamic
assessment of organic carbon content and hydrocarbon generation
and expulsion efficiency in source rocks[J]. Petroleum Geology
and Experiment, 2017, 39(4): 505-510.

4] XBS, WS4, XDGHE A5 s BEAR DU IR — iR
L Je 5 B2 BOTAN I7 i—— DA AR B X Pk 2 3R 2R A i B
S [1]. RARS Tk, 2022, 42(10): 11-24.
LIU Zhongbao, HU Zongquan, LIU Guangxiang, et al. Source—
reservoir features and favorable enrichment interval evaluation
methods of high mature continental shale: A case study of the
Jurassic Dongyuemiao member in the Fuxing area, eastern
Sichuan Basin[J]. Natural Gas Industry, 2022, 42(10): 11-24.

[25] 5k, BB, ARmdl, & . EARRITEN T IUS R

WS A R LA A (). il 5 R IR AT, 2023, 44(4):
1020-1032.

ZHANG Qian, JIN Zhijun, ZHU Rukai, et al. Remarkable issues
of rock-eval pyrolysis in the assessment of shale oil/gas[J]. Oil &
Gas Geology, 2023, 44(4): 1020-1032.

[26] g, B4, WRA:, & . i 842 R AL AL
HRAR—BE A . 540 (U-Th)/He £ER8 A PHIEE [J]. £
5 RIRAHT , 2010, 31(3): 277-287.

QIN Jianzhong, WANG lJie, QIU Nansheng, et al. New paleo-

geothermometers for the inversion of dynamic thermal evolution

history of marine sequences in South China—(U-Th)/He age and
closure temperature of apatite and zircon[J]. Oil & Gas Geology,
2010, 31(3): 277-287.

[27] MgRRR , XU, ot , & . SR TE— 1 - vh A AR Py s

AT - ok B 2R AR I N4 3 T HE SRS [J]. MR (o
I 1 K2 25441 ), 2010, 35(2): 161-174.
MEI Lianfu, LIU Zhaogian, TANG Jiguang, et al. Mesozoic intra-
continental progressive deformation in western Hunan-Hubei-
eastern Sichuan provinces of China: Evidence from apatite fission
track and balanced cross-section[J]. Earth Science-Journal of
China University of Geosciences, 2010, 35(2): 161-174.

28] )5, Ettie . DU AP =8 RE RS TUZRRA
R BEFAIETT (1], KA, 1996, 16( #E T 1): 40-54.
LUO Qihou, WANG Shiqgian. Research on natural gas enrichment
conditions of the main coal-bearing strate of Triassic in the
central-west part of Sichuan Basin[J]. Natural Gas Industry, 1996,
16(S1): 40-54.

[29] BRSCA, ¥ as, 565122, &6 . I X _E =B R &R RIR
R AL SR D] VRS AR 2R, 2007, 29(2): 57-60.
CHEN Yicai, JIANG Yugiang, GUO Gui'an, et al. Simulation of
the source rock thermal evolution history of Xiangxi group of
Upper Triassic in central Shichuan area[J]. Journal of Southwest
Petroleum University, 2007, 29(2): 57-60.

[30] SRtk X, M9, B3E T, &5 . A IR S DU 74 2 24
B F I AR (7], H E LR , 2009, 36(6): 1268-1277.
ZHU Chuanging, XU Ming, SHAN Jingnan, et al. Quantifying
the denudations of major tectonic events in Sichuan Basin:
Constrained by the paleothermal records[J]. Geology in China,
2009, 36(6): 1268-1277.

[31] skt , 2L, GFIE, 45 . 50 #s BRI G A 50

P DX PG T i A SRR DU s o MR AN B S )], A
MR L 2014, 35(1): 58-67.
ZHANG lJiankun, HE Sheng, YI Jizheng, et al. Rock thermo-
acoustic emission and basin modeling technologies applied to
the study of maximum paleotemperatures and thermal maturity
histories of Lower Paleozoic marine shales in the western middle
Yangtze area[J]. Acta Petrolei Sinica, 2014, 35(1): 58-67.

(321 49, RALIR , Wi, 45 . I )1 3l LR R I e 2 4
FRHE [J]. HEBERPDFLAEAR , 2011, 54(4): 1052-1060.

XU Ming, ZHU Chuanqing, TIAN Yuntao, et al. Borehole

temperature logging and characteristics of subsurface temperature



1

BBHAE: DY) RHAR B M X bk B 28R I i B U A A S R O s X 79

in the Sichuan Basin[J]. Chinese Journal of Geophysics, 2011,
54(4): 1052-1060.

[33] £, b, SEHERE , &5 . JIZRDIOBTE Z4EME T JR I AFT

1035 [J]. HERPEE 254K, 2012, 55(5): 1662-1673.
WANG Ping, LIU Shaofeng, GAO Tangjun, et al. Cretaceous
transportation of eastern Sichuan arcuate fold belt in three
dimensions: Insights from AFT analysis[J]. Chinese Journal of
Geophysics, 2012, 55(5): 1662-1673.

[34] A0, HIFAE , WEHTh , &5 . 10 SR R BT HREA

T3 K H B R S [J] HUFEAAR L 2008, 82(8): 1068-1076.
LI Shuangjian, XIAO Kaihua, WANG Xinwei, et al.
Thermochronology of detrital minerals in the Silurian strata from
southern China and its geological implications[J]. Acta Geologica
Sinica, 2008, 82(8): 1068-1076.

[35] #AEhs , TRA M, AL . MR AR SRS T i (0], AR
%, 1998, 3(4): 52-54.

HU Shengbiao, ZHANG Rongyan, ZHOU Licheng.
Reconstruction of geothermal history in hydrocarbon basins[J].
Petroleum Explorationist, 1998, 3(4): 52-54.

[36] SUGGATE R P. Relations between depth of burial, vitrinite
reflectance and geothermal gradient[J]. Journal of Petroleum
Geology, 1998, 21(1): 5-32.

[37] LERCHE I, YARZAB R F, KENDALL C G S C. Determination
of paleoheat flux from vitrinite reflectance data[J]. AAPG
Bulletin, 1984, 68(11): 1704-1717.

(381 A8, XA , KON, 45 . DU )11 G b 2 3 g P 52 B FL R
(1. ARAREL TR (FARRLARR ), 2009, 36(6): 675-686.
DENG Bin, LIU Shugen, LIU Shun, et al. Restoration of
exhumation thickness and its significance in Sichuan Basin,
China[J]. Journal of Chengdu University of Technology (Science
& Technology Edition), 2009, 36(6): 675-686.

[39] BHEHF , FTNNAR , ALK, 55 . WA A R T T2 & [J].
G AR AT , 2008, 29(5): 607-613.

HU Shengbiao, HE Lijuan, ZHU Chuangqing, et al. Method
system of thermal reconstruction for marine basins[J]. Oil & Gas
Geology, 2008, 29(5): 607-613.

[40] peks , #A , BAZEAR , &5 . B A MRS MG — IR 5T
2 DY) IR (], TR, 2019, 54(1): 159-175.
RAO Song, HU Di, HU Shengbiao, et al. Tectono—thermal
reconstruction methods for deep zone in superimposed basins: A
case study from Sichuan Basin[J]. Chinese Journal of Geology,
2019, 54(1): 159-175.

[41] FFERIA L Lok A, #RIRE 45 . SR — AR L X F R R 0%

WA RO S [T]. HLJsi R | 2007, 42(1): 189-198.
LU Qingzhi, MA Yongsheng, GUO Tonglou, et al. Thermal
history and hydrocarbon generation history in western Hubei-
eastern Chongqing area[J]. Chinese Journal of Geology, 2007,
42(1): 189-198.

[42] JTIANG Qiang, QIU Nansheng, ZHU Chuanqing. Heat flow study
of the Emeishan large igneous province region: Implications

for the geodynamics of the Emeishan mantle plume[J].

Tectonophysics, 2018, 724/725: 11-27.

[43] ek , ks, B12Ehs , 45 IIPH R IX T JE A 31T < 40 0T

A ARE AL S R TE RO [T, M ER AR | 2022, 47(11):
4319-4335.
RAO Song, YANG Yinan, HU Shengbiao, et al. Thermal
evolution history and shale gas accumulation significance of
Lower Cambrian Qiongzhusi Formation in Southwest Sichuan
Basin[J]. Earth Science, 2022, 47(11): 4319-4335.

[44] i, ARARD, 1R, S5 1 S A DR A B M X 3% e

T3 2 AR A Bt 45 A 5 T A 20 (7], bRk
BEEEAR L 2011, 54(3): 807-816.
TIAN Yuntao, ZHU Chuanqing, XU Ming, et al. Post-Early
Cretaceous denudation history of the northeastern Sichuan Basin:
Constraints from low-temperature thermochronology profiles[J].
Chinese Journal of Geophysics, 2011, 54(3): 807-816.

[45]) )8 5t , ALt , ZRadrp, 45 . b E BT AR A A kil i
IR D). AR 5ITK L 2010, 37(2): 174-180.
JIANG Qigui, WANG Yanbin, QIN Jianzhong, et al. Kinetics of
the hydrocarbon generation process of marine source rocks in
South China[J]. Petroleum Exploration and Development, 2010,
37(2): 174-180.

[46] SWEENEY J J, BURNHAM A K. Evaluation of a simple model
of vitrinite reflectance based on chemical kinetics[J]. AAPG
Bulletin, 1990, 74(10): 1559-1570.

[47]B3CH, £z, sk E & AP “HmR” #iR
AR B IR T R L D] Al R 5 TT A, 2005, 32(2): 1-7.
ZHAO Wenzhi, WANG Zhaoyun, ZHANG Shuichang, et al.
Successive generation of natural gas from organic materials and
its significance in future exploration[J]. Petroleum Exploration
and Development, 2005, 32(2): 1-7.

(48] TKAH] , RE/KBE , BRIE , &5 . b [ S THEA & A LT TUE RS
HLEE [7]. HERE2E | 2017, 42(7): 1092-1106.

ZHANG Li, XIONG Yonggiang, CHEN Yuan, et al. Mechanisms
of shale gas generation from typically organic-rich marine
shales[J]. Earth Science, 2017, 42(7): 1092-1106.

[49] YANG Shengyu, HORSFIELD B. Some predicted effects of
minerals on the generation of petroleum in nature[J]. Energy &
Fuels, 2016, 30(8): 6677-6687.

[50] et , XIfHT, BRAELL, &5 . DY) G ik B AR DU CE AL
e HAFUBA T 5 R A7 [0, DUREEAR , 2022, 40(1): 73-87.
LU Longfei, LIU Weixin, WEI Zhihong, et al. Diagenesis of the
Silurian shale, Sichuan Basin: Focus on pore development and
preservation[J]. Acta Sedimentologica Sinica, 2022, 40(1): 73-
87.

[51] POMMER M, MILLIKEN K. Pore types and pore-size
distributions across thermal maturity, Eagle Ford Formation,
southern Texas[J]. AAPG Bulletin, 2015, 99(9): 1713-1744.

(B EIFEH Y] 2024-10-18 4wt 85 )




