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Abstract: Marine-continental transitional (MCT) shale gas is an important successor of unconventional natural gas resources in
China. Based on integrated analyses of literature review, outcrop investigation, exploration practice, drilling cores, and
experimental testing, it systematically reviewed and compared the development history of shale gas globally and in China,
examined the exploration progress and challenges of MCT shale gas in the Ordos basin, Sichuan basin, and adjacent areas, and
conducted a comprehensive discussion of the key geological conditions for the formation of shale gas and its resource potential,
challenges, and counter measures. The results show that MCT shale in China is mainly developed within the Carboniferous-
Permian strata (Benxi, Shanxi, and Longtan formations), dominated by lagoon, swamp, and tidal flat facies, and possesses
favorable conditions for shale gas formation and development potential. (1) The organic-rich shale intervals are thick and
widespread, with dominant Type III organic matter, high organic matter abundance (average TOC content==3.0%), and
moderate thermal maturity (R,=1.60% —2.61%), which are conducive to large-scale gaseous hydrocarbon generation. (2) Shale
reservoirs are dominated by inorganic pores (clay mineral pores), with well-developed organic micropores (0.4—0.7 nm), and a
high proportion of adsorbed gas (average 61.0%, up to 75%), providing favorable conditions for shale gas storage and

enrichment. (3) The total MCT shale gas resource in China exceeds 50X 10" m?,

of which the favorable resource volume in the
Jinci Member of the Benxi Formation, the Shan,” and Shan ,”"' sub-members of the Shanxi Formation in the Ordos basin reaches
16X 10" m®. Notably, a commercial breakthrough has been achieved in the Shan,’ sub-member, demonstrating promising
exploration and development prospects. However, the exploration and development of MCT shale gas remain at the early
breakthrough stage, facing many challenges such as strong heterogeneity of sweet spots and high clay mineral content, which
constrain drilling, completion, fracturing, and development effectiveness. To achieve large-scale development of MCT shale

i

gas requires integrated evaluation of “sedimentary facies-preservation conditions - resource potential, ” as well as technological
advances in “multi-cluster within stage+limited-entry fracturing” and “platform-based well pattern+3D well deployment.”
This will promote the coordinated co-production of shale gas, coal-rock gas, and tight gas within the MCT shale system in
the context of the whole petroleum system. By overcoming bottlenecks in geological theory and engineering technology,
MCT shale gas is expected to become a new strategic successor for increasing natural gas reserves and production in China.

Key words: shale gas; exploration breakthrough; development potential; unconventional petroleum sedimentology; petroleum

geology.
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Fig.1 Sedimentary characteristics of three typical shale gas strata (marine, marine-continental transitional and continental)
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i Ok [ JEHS Otero Bt (Thomas, 2013).Lewis 7T
w FEVUR TR R RIS, YRy 425 m.
TUAANLEK (TOC) & 57 0.4500~1.59% , F¥I{H
N 1.30%0 , LB P ¥R 3.000, W B e R
88% (Thomas, 2013). A HLBT KA =2 [l &L, %
W1 Rl 5 A AL BT RN R A BLBTIR A L w0 R AT BB
SR B e O R U (R R AR, 2021) .

B[l SF 155 5 K VAR R N I A | N T S5 54

S, 11 AL 24 O 34.35< 10" km?, 2 38K A W #9154
A M (R KRB AE,2021) . AR AR B 2 v AR AR R
BLSERE A, Hi =& & Mungaroo H & i £ &Y
IR 2 — 8 LT U B ok AR = A R B (g 0
85 ,2017) % TUS R ALK & 5 2.700%0 , A L
BRI - 11, % & B b Ak & & Plover 41 .
Elang 1 F1 Frigate 20 3 % ¥ fli iof 8 AH 004 4 243 £
T Z Hb b A A M [ RN Ml A 1 BT A
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Table 1 Geological characteristics of major marine-continental transitional shale strata around the world
P i) JZER TUE TR (m) TOC(%) A BB U5
g LR w] F1¥ R Lewis 41 425 (0.45~1.59)/1.3 Il TR
bR TR & 4 3 ~. 7% % Mungaroo 41 / 2.7 -1, =S
) 1% Z Plover 4 / (0.06~69)/3.54 Il TR =
WRFE s
i) k% % Elang 41 / (0.03~36.7)/1.44 Mm-1, =M
k% % Frigate 41 / (0.04~6.7)/1.38 m-, =AM
ARFEAEA (10~30)/17 (0.34~19.1)/3.27 m-m, W R = A
SRR 2 0 A ZEARKREA (4~13)/8 (0.14~10.6)/4 m-1, R B N R
“EF A (43.5~187.3)/88.6 (0.1~29.2)/3.08 m-1, TR AT =
oK 7 ZERKRIEHTEA 50~200 (0.36~6.42)/1.98 m R B N R
T mfRdL A & FRKEA LA 22~370 (0.76~5.09)/2.70 m-m R0 ISR
WS & RREA-IL T4 35 (2~4)/3 -1 T PR
P91 4 3 “EFREA (20~200)/175 (0.8~35.7)/7.51 -1 ERUIINGiRSE
I TR A - KBEH 65 (1.02~16.4)/3.54 -1 TR PR
SETROR 4 G A 576 3.46 -1 T R T
PR 7R v 4 b W R g R I AL / 2.43 Ili =AM

H: : J Thomas (2013) 5 £ 5 5% % (2016) 5 3 K A% (2021) 5 38 B T+ %5 (2018, 2025) 5 56 /D ik 45 (2021) 5 £ 5256 45 (2015) 5 #4505 IE 4%

(2023) ;B o LA (2021) 5 My 18255 (2017 ) s BR AR 455 (2019) 1B 2k .

VTR R R (04, 2015). B -k B 4t
Plover 2 g TR T8 i - = M N R BE & & Bl U
FIHE Skt £, TOC & 4 0.06 % ~69% ,F
B R 3.54 % , LA AL 3= (50645, 2015) . R %
4t Elang 41 il |4k % 4 Frigate 41 4 = M T AL . Ay
#H TOC &4 0.03%~36.7% , F ¥ {6 K 1.44% 5
J& #H R 0.04%~6.7% ,F-¥I{H N 1.38% , A HL T 2K
By A, & L8 (59064, 2015).
312 ERAREHKIEEREER Tk EWEH
HEHUEZRFREREEARR ZSFR ., 010
FE LA SRR 22 W7 4 b ok AR R g AR b Al B a1 2 b oy
REMEFERE (KD Ara- &4, Ltk
A M A 22 Wi AR T AR T T A I R A
I 2 (o JiS 1L b R R TR SR ) L VR B A
HER=MNMETNRAETZRkE USSR Z 2
WA - ARARA LV (L HAYELD) .
DU 1] 7 R A 2 e A (R HAH S R ) S o AR
(F1,K6,K7)(#E KL% ,2021) , & AP ILA
FEER BRI G EE EESEREE, 5 A%
B2 (ERERSE,2021), BA Bt EE K A HLE
F B, DLIL-TID AL T AR O 3, P00 e B 5 v
PAA: Sk AR AR, Ha BT 1 D0 RO A5 1
SRR 22 17 4 M R A b s RE rp i R E Y — A
Hiy B, 20 M pN A 1 AR b R S AR IR IR

HORTUA T 2 KRB BEE T SR A ok AR A
DU ¥R JR £ W 2 b 4k R T AR b L S A T R
Jay (25 SCIRE 5, 2024) 96 0 AR K T80 B 40 A (3 R 3
A5, 2021 5 4R /AN AR 2023) I A BT T2
KB, FHREE 17 m. KA & E 5
20 I KGR, 2 b 2 A hy e BE 5 ik TR &k 75 Ml AH 1T
B, R & B TR 2 WA 2B A 5 1 P A AR
W1, BTN R ) AR L S 0 e, 2% 5 R G
1, V8 2k 8 22 B BR 4R Ak, SRR 22 0T A b R AR X
PRI IR (3R H8 3245, 2019, 2021 5 28 SCJE 45,2024 ) .

W79 Bk B KREE)Z = M RS A
R NI = < VU1 /el I N T T NI
T 5 Oh Bl A DT BUR RSP OR 2 o e
BARAARBRA- WA LR T L £ A
w|ANLT A (E6) A LA Sy -1 AL, S
¥ TOC % 8 1 3.0% (£ 77 1E 5, 2023 ; ¥ #1 5
402023 ; 5K BE4E 2024) . e Ah , A db T B Bk B &
(AR | A AN Sl 0 e 1 B R s R R e g AL
FERE A H- 8 R ORI -1l 7Y A O U A
U . AR A B U A A R R R
22~370 m, &£ F A = A R AR DU AL, AT ML R
KA A, & 1,8, ¥ TOC & & K 2.70%
(56 k45, 2021) . 90 7K 280 b 1 i o 3 AH 00 2A R
T B A 50~200 m, A AL 2 A R 1T AL, SF 1y
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Fig.6  Stratigraphic column of the Carboniferous - Permian shale strata in the Ordos basin and their characteristics of typical

outcrop and core
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Fig.8 Characteristics of key parameters of marine-continental transitional shale gas strata in the Ordos basin
F AN B [ IR BE 45 (2022) 3 Zhang e al. (2023)

TOC &R 1.98% (FR/Dxik4F, 2021) . i1 25 i Vg
il 28 8 AH DTS R R T 35 m, A ML A S 11T
RURNT AL, TOC 88 2% ~4 % (GE K55, 2021).

AR, h SR Z R RiB s,
DU 1] 235 4t R 43 b X 46 T Sk i o, R P L
AR B iy b ER AR R L 2 Gt ), 4 RO 7 1
] B Tt A2 E G AR R P A e DA
b 5 B 0 S s R AE 1 R - AR R b X TR
20z URR 5 B vl i o0 0 A 0 5 2 (8 7) , DL R
BIUA N E R R S IR R SRR 70~
140 m, U5 J& B2 350 K F 40 m (& K%, 202154
BRI 45, 2023) . TR 05 TOC & & 8k e L 3

i KT 2.0% . Hod IR AR R X TOC % &2 15
T 4.0% , A LI 2R LA T 2 0 35 (8 i %
2022). JII B Hb X TOC & & V¥ 0l 35 12%, A HL 5k
FEAVDL TN RS Sy 3=, R Ok 1L B (15 B 72, 2023 5 4 8K
A5, 2023) . e VR 2 A 08 AL R R AR b F v ot
B 5 AR RS (R,) A 1.6 %6~3.7% , P ¥ {H
1 2,090, H A& B DU S AR (DB HE AR
2015; FBEFE 4 2020; T I H , 2023). M — & i, %
VG DX AT M X % B e T A A SV X
TR 21 DL B R W AH 5T 32, TOC & i 3% i 7
4.0% LA L A AL R 2 T RL, B R 20N
2.0% (Hhu,2021) . 3 i 2 b e W 2 R B IR T
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Fig.9 Characteristics of TOC content distribution in marine-continental transitional shales of the Ordos basin and Sichuan basin

Kl =AM EE, TOCFE%E KT 2.0%,
A AL BT A & KT 80% , KA LL I, ALK
F 05 R A, B B A X AR, R, CF YA
Jy1.42% (4145 5255, 2016 5 1 KM 45, 2025) .
32 BETEHETESEREE

321 E“F7EH WRZWMBHAZEHAETMW
EEAVRTUA R Z 430 Sk Ik 98 B N5 4 B .
W B A AT A A )2 R B R 5.0~50 m,
A AL GUA TR N 1.0~36.8 m, -1 {E N 10.1 m.
Ta AL ERIEK R, TOCH &R 0.17%~
191%, F 3 H H 4.17%; S;+S, & & N 0.01~
9.62 mg/g, F-XIM{E N 1.28 mg/g; Ik Bt i 2 2 E N
5.0~35m, & A LT LA R E R 2.0~10 m, “F341{E
J5.5m . BUE S TOC & &8 8 0.34%~5.37% , F
B N 2.34% (K 8) 5S,+S, % 4 0.07~2.88 mg/
g, F¥IME N 0.65 mg/g; FF /K 22 W 4% i 11 74 41 o1
FEEBERE W28, L2 B )2 EE R 10~
120 m, & A AR 004 TR N 21.4~92.3 m, F 4 {E
h41.2 m([E S5, 2020) A M Z BN, T
B, BatRE (R ZEE/NT 2m)H 1.9~56 m, F
BME N 12.7 m, TOC & 5 =>2.0% 5 0 A it KA
R R 27.2 mo il 2 B0 TOC & — itk
1%~3% , fe i ik 10% DL b (E 2 F45,2020). 1)
B 2 B AT BLR I 2 B, R 34 0D
S TOC &8 K 0.1%~20.5% , 8 A ML i 4 )2
Bt TOC & FHME H8.53% (K 8),S,+S, &k
0.03~1.54 mg/g, F- ¥ N 0.38 mg/g, K7 51 H 5L

M TOC &5 J 4.53%~11.68% , F-I91E 2 7.97%.
R SRR 2 W A — DU R R A ML A A
B UM U TR S i N R A 4 i 56 Y0~
86 % , A WL L) IL-TIT A 3, R M 1.60% ~
2.61% , MR I B B AR R R A A S PR
PR (B PR 5L %, 2015) i & A HLR U A 2R B A
A AR 8 T DU R AR
W = &4k E 2B AR 4
SR <311 VE-EE RN Rt = 3| A RZEWESE S22 K IDN] 3
41 IR TR AL B AR AR R )1 R R b X, 1] b X
JE RE RS K, 20 120~160 m, [ [ J5 BE 9 3 , 28 N
60~80 m (Chen ez al., 2025). e 40 TOC & & N
0.57%~18.37% , F-¥{H J 3.2% (S T+ 45, 2018) ,
S,+S, &k 0.06~5.73 mg/g, FHI{E N 0.42 mg/g
(EHEH,2023), %% T kM & TOC & 7>
5.0% 5 Jo 15 41 A Bl BT 28 AU Ry TL-TIT A9, p 284 B oy
1.8%~3.2% (3 2) I8 @ T oL sUa AR 564
E R IS AL I N A T L e R R S =
(B9, % 2), AR m B A, Hh3£)2
R LLTOC>2% &, LW EH B b2
B 5 p A HoA W RS A R
322 GEUSUEM MRk UEAH OS2 W) T
Br e B, SRR 22 0 20 b 5 A B BRI B 1l 2 BE R
IRAL ARBRRAE, L i A8 B S AL By 0.27 Yo~
2.23% ,F-HME R 1.51%6 ; Bk 38 Be FL KR 2 0.70 %6 ~
1.65% , ¥ R 1.24% 5 1h 2 Be LB E A 1.1 %0~
3.6%0 ,FIIME A 2.05% B E R — /N T 0.1 mD; Y
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Table 2 Comparison of geological characteristics of marine-continental transitional shale strata in China
T b B E yALE: i 1) B WA B 12 B
A VY1 3 b SRIR 23057 43
- W, % 5% 1 7 W A7 5% il 2 i 0 A7 oy 2 6 50 L T O il a9 7
ST HLIE A e P03 ) 4 723t e 3738 34 o 2 3 e VL ) 4 73 3
TUA B P, (ol ch' Ps
B X e BT 1 11— SR 4% L IIEEAY Ky
HAR A 2023 — 2017
1) 5 AT L& TR R T2 R TR R
Wi B REAE Wisd k& ECS PN TE EUS N E:! ELS PN E
UZ R (m) 2 000~3 200 1 .000~5 500 1.000~5 500 900~5 000
o2 (m) 36~128 5~700 5~500 40~80
HAR S F R LR IUA AT BRI VU AU
fiff JR I (m) 10~80 2.0~10 8.0~20 10~22
TOC(%) 0.57~18.37/3.20 (0.34~5.37)/2.34 (0.397~19.1)/4.2 (0.1~20.5)/3.4
A AL 10,111 % 11, 111 %! 10,111 % 10,111 %Y
R, (%) 1.8~3.2 (1.60~2.41)/1.95 (1.60~2.41)/1.95 (2.02~2.61)/2.32
a4 & 4 (26) (8.0~65.7)/47.8 (7.5~68.6)/48.5 (33.9~75.7)/49.5 (30~86.7)/48.40
FLBR T THLBAL A E TEHLAL N THLBAL A E LB £
FLBREE (%0) (1.13~9.00)/5.53 (0.7~1.65)/1.24 (0.27~2.23)/1.51 (1.1~3.6)/2.05
BiEA(mD) — — — —
R (m®/0) (0.56~8.78)/2.02 — (0.26~6.53)/2.22 (0.16~9.22)/1.59
Wz B ik (/1) 3.21~4.44 0.97~5.23 (1.04~7.33)/3.14 (0.47~6.53)/3.6
B h (%) — — 27.3~52.6 22.62~61.18
EVIES 4 — — — 0.95~1.05
YEUR (107 m”) — — 2.91 3.88
fiti 1 £ (10° m®/km?) — — 0.71 0.73

D 2 Hb e TR 2 LA e L B B RIS 3 5k R AT, FLBR
JE R 1.13%6~9.00% , F- 34 5.53% , 18 i F—
/NTF 0.1 mD,FEEME 7 0.015 mD(F8E T4 ,2018).

S T 6 L K B VA A A T
FIEE RS UL EHLER b £, FE R LY
fL 2 R g AL hlﬁﬂ?ﬁnwﬁzﬂlﬁr@(@lo) it
) 2 AL R ) i 4 e R F LB AR GO, K
Tﬁﬁﬁ,*ﬂﬁjﬂﬁ(ﬂéﬁ(@ 10c, 10d, 10e, 10h,
10§) , 0 30 2 K R E Bz, A T R AT
AL B T B 06 B 3 I A A R T A R
FE NS A FSEIRE TR A RS A
R (R BEAE 2024 ) . i i 32 Y AH 5T A BILBEFLAE XS A
RH AL BORE 5L AT UL A HIL L (R 101, 101, 101),
oo DUA WL A 4 AR R T, 2 A L A T R A
FH A AL FE W46 18 B, I R FLBR K E R 1~

2 pm (& 10e, 101). B 5% & 3 1L-TIT B AT ML T 22K
B WMAL, A LR LA & F (Zhang et al., 20235 5K
X 2024) [DEGESETR VR N b NE AR SN

BALBR s b L (& 10g, 10k) 2 A HL BT #4s 1k 4= I
AR PERNAIR A S KA R

FAF R A AR OBV R T B, AT B AE B R
B 0 Wy S AR A A R B R A s At
WY, 0 2SI AETE i m g 22 e H £
5 HADFUBRAR A | A Rl R AL R
TENEVET Wi &, R tEw™ ) 5 2 0 Wy 2 fil B A 340
G U AL (8 10a, 10d) , RLER 3 32 K s P )
PR B ST B R LR & B (| 10) .

SR B S 5 A BN A T ALAR S R
H Hi Bt fLBE H A2 10.47~13.13 nm, F ¥ H K
11.52 nm ; B 78 B FL B B 42 R 4.48~14.05 nm, *F- 1y
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Fig.10 Characteristics of microscopic pore-fractures of marine-continental transitional organic-rich shales in the Ordos basin and

Sichuan basin
a. K 109, BB B, 2 402.47 msb. #4117, B3 BE, 2 111.18 mc. # 90, BEIA B, 2 154.55 msd. >k 109, % 4d B , 2 378.81 mse. it 20, ¥ 44 Bk,
2 747.93 m; L. ok 138, F A B, 2 823.07 msg. K% 3-4, 107441, 2 145.8 myh. K7 3-4, (NPG4L,2 150.1 m;i. K7 3-4, INPG4,2 163.2 m;j. T
242 Je 4,3 015.63 msk. w4 1, B 41,3 019.82 m; 1. =83 1, AL, 3 029.7 m

{H R 8.58 nm; 11, W Bt fLBE H 4% 5.05~14.2 nm, 205k 0.4~0.7 nm Fl~0.8 nm, 11} 2 B 7L A Ay
F ¥ {H R 10.6 nm; e T 41 L KR H AR O 5.25~ AL F 2ok A A DL 5TER (Qiu ez al., 2025).

12.58 nm, {8~ 8.75 nm ( IR Hi , 2023) , B 1] g5 Bk T Bl U A DU i 5 A 1] LR L AL
PLIEHLAL M 3 . 3 IR T = & Ab e I B 52 56, 1l 2 (Zh Lo L)k £, L2 — MM 8.58~11.52 nm,
BN TA BABE ANR] TOC & 2 4 A 1 AR R 4 PR (Ui I W e ol e SRl TN S W
FE i 0 L A2 23 A AR 17 EL G AH [R] 0 RC0E 25 4, 1L KA WAL (0.4~0.7 nm) , 2 ¥ B 3 9 AH 00 5 K
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fitg 45 2 [] 1) 5 2 41 B & 43
323 EBEUSUEMH SRR Z W4 w6 B I
B AN 0.30~13.08 m*/t, E ¥ {H M 3.04 m’/t,
Aol SE S R R 0.26~6.53 m'/t, F N
2.22 m*/t. KT - B X E 17 ORI A R L 2 BE R
SN 0.02~8.03 m’/t, FIME K 2.50 m*/t, Horp K3
512 295~2 298 m I - B L, I o o s B o <
9 1.55~3.72 m’/t, " F-¥E N 2.15 m*/t, 550 550 & <
4 0.16~9.22 m*/t, FHMEH 1.59 m*/t. AF5E X T
SO 4y CH, & B M 95.15%~99.03%, F ¥ 6 K
96.60 % X 5 M /b B LR IR KR SR, Oy LR
VO 1] 7 Ml VR A BT O R AT R 0.24~
2.77 m’/t, ¥ (EH N 0.77 m*/t, B &K &N 0.56~
8.78 m’/t, - HIMH HJ 2.02 m*/t. JI| 75 B Hb X (g R 7
F A 6 I 18 e VR A B 34 R A R AR R R L R
B R TRL2H DUA A R A A (SR T 45, 2018).
B D PR AE SRS, BT R 0 TR Al 2%
TFEBYE T UUA 2 &AM N K1 FE b
DX VB 2 %) TG AR 19 o SRR 22 3 4 b A A
B THOAR Sk 845, IS A 22 Sk AT L5 1Y U8 DT A B
FOB DA DB XN K 5 BT B TR Sy 3 A B
S R (U = e A 1 = ot B ) = s S o U =

ATl Ry e U 5 1l 2 B TR R U U/ B DA
JES 3 R KR 4 IR . X A ] o 5 R AR 3R
B, R A TR S R J7 38 126.5 MPa, Y8 JK 7 %
W% F1 4 119.9 MPa, JK & 28 i J& 71 4 132.3 MPa
(B, 2025). Y AR A SEM4E I BE 5 A% ok i ¢
P, 24 00 N K A BRI LA I RE S B P B
324 FEUSUEM JUIL LA TS IR S Rl A T
FHE A AE 50 W 5 A R S e A
VU AN A0 L 5RIRK 22 307 4 1 A B LB YA B R 1 2
BEOUAE 2 2 00U )1 2 b e R4 DU A o 4
A48 B 0T DU LR T UTA R B R U U T A
LI E B AR X AT S I A3 A
N, ERTCERRT YA FENARME T
SEFEA Haf KA gk & (B 1D, DA
B0 o R A 5 i O RRAE L v A B A
P N 6.90%6~69.5%, - ¥I{H S 39.80% 5 K +
W& B 29.0%~88.5% , - HI{l K 51.50% ; Me
W& E (R +-RKA IR ) N 33.9%~
75.7% AR 49.5% BB A S N 1.2% ~
66.1% , F- 4418 Hy 31.0%6 ; K -0 9 & £ 4 30.9 6~
97.3% , -4 1H Ry 66.4 % ; Wit ¥ & 4k 7.50 % ~
68.6% , F¥IMH N 48.5% ;1 2 B f1 24 % ~
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Fig.11 Characteristics of mineral compositions of marine-continental transitional organic-rich shales in the Ordos basin and

Sichuan basin
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Table 3 Comparison of main shale gas geological characteristics between marine-continental transitional and marine

ELIEA R (CHE 4T Th iR 41) T s A (AR -1 P AL/ e R )
TOC(%) 2~10 0.1~19.1
THsAR IS -1 3= IEb D
B RAR B % R(2%6) 2.1~4.2(F—1d i) 1.60~2.61(#R )
A HLIT K 5 TR (B 2E PR U4 i R+ YA R
FLBEE (%) 2.5~10(T-#74.5~6) 0.16~9.0(-F#2~3.5)
JE b 4 & (%) 60~80(f1 ¥ N E) 30~50( 1 % & RAK)
HLwwEa(n) 20~40(HHRIA H ) 50~T70( i & A7 75 it e )
FEALBR A FHHLAL A EH H50%~70%) THLFL R ECH E=>60%)
FARE (M0 4.0~10(HF B <ok 1L >50%) 1.0~5.00JF#5 <5 LIk T 40%6)
EPIEY 1.2~2.109 )1l £ 3h) 0.95~1.05(FBIK 2 Wiy A 4b, )

54% ,F- 4 MH Ry 38.6% , B+ W & A HLAE
iR, R 22%~72% , F B {H N 55.3% ; M P o~
Y Er il 30%~86.7% , E I S 48.4% . Jp T 4
A E N 0.30%~71.9% , F ¥ {H N 22.1% 5 5
T+ W& RN 6.20%~90.6% , F % 4 N 48.3%
(¥ 8 I+ 4, 2018) s g ¥E ¥ & & 8.0~
65.7% , F Ml N 47.8% ( Chen et al., 2025) .
Zi by En U R U A A — L R
T AR KT 40%) , BT R
i <50% , AR A I 5% w25 00 i 2 R] R
YA ARET (AR mRES)SER
B fE R RS R 5 kAR, R E
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Fig.12 Cartoon diagram for methane occurrence on pyrobi-
tumen in marine shale and the stacking of aromatic
layers of humic OM in the marine-continental transi-
tional shale
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Table 4 Comparison of shale gas sweet-spot interval parameters between marine-continental transitional and marine
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Table 5 Evaluation indicators for favorable areas of the marine-

continental transitional shale gas
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Fig.13 Distribution of favorable areas of the marine-continental transitional shale gas in the Ordos basin
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