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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, we 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 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: marine shale gas; continental shale gas; exploration breakthrough; development potential; Sichuan basin; Ordos basin.
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Fig.3 The growth of USA shale gas production and the development history of key theories and technologies
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HEM AR R EE S T A B E X
B2 A T R Lewis 41 8 KA A6 A< AR & 2 b
— & % Mungaroo 2 FlJ & EL 2 AR 2 & Plover 41 |
Elang 4 fl Frigate 41 ( # K 55, 2021) (£ 1). X
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T U R Lewis 402 36 B AL G2 i 1K 0UE <™
JEZ—, A 1960 A TF i TF 2R, 7 i T 225K B IR &R
Otero B (Thomas, 2013).Lewis W 7 &3 {1 T &
B R RS, T 3 R R 425 m. A A HL AR
(TOC) &4 0.45%~1.59% , F 1l J 1.30% , 1L
B S Y9 {H R 3.0% , W R EE 88 % (Thomas,
2013). A5 MLJTE 28 A0 3= 22y T 7Y, f i T i 5 A AL o
AR IR AT BSR4, Bl T B 2 A ) VA i o O
AHIUE (B R85, 2021).

B[ i [1E2 g R VAR R | AL [N RS g ]
S, T AR 24k 34.35 X 10" km?, J2& IR K F) W (1 B 5 5
AR A (FE R 25, 2021) . dE R AR B s A AR
BHERIE A, Hp =& & Mungaroo 4 J& fix EZ 1Y
IR 22— B BT 1 Bl ok AR = A U R B (1 0
85,2017) A% E GUA 3 HLRK & 1 2.70 %, A3 Bl
BB Ry I — 1,280 B AR P & Plover 41 |
Elang 41 Fl Frigate 28 3 % ¥ i b 8 AH DU 8240 A
TE 23 M AU AR AR U1 D b S AL 1 A T A A o
TR W R (645, 2015) . F — kB 4t
Plover 4 T 25 UU R F U3 6 — = AN BE & & bk
BFHEYE R SHAmAa, TOC & &N 0.06%~

69% , ¥ {H M 3.54%, LU I Bk 3= (43 F 655,
2015). ik & 58 Elang 41 F1 I 4k & 4t Frigate 414 —
FAMBLAL . T #H TOC & &K 0.03%~36.7%, ¥
B0 1.44%; J5 #% R 0.04%~6.7%, F ¥ 16 K
1.38% , A AL 28 A =22 [T A, & /i 1, 280 (f3E 7
J64,2015).
312 ERNAZESHEEERERR K EIEH
HEMTUARREERBEARR - &R, 01
FE LSRR 22 37 4 1l Ry AR 3R (AR bl e a1 4 ik
OEM RIS (RS ARE— B It K
AT MR R R A 22 AR — TR E [ £ Bl R AL 1
15 2l Can ok Ji 1Ly b g2 AT B T 0 ) L TR L B TR R
K= AMETNRAEE T Z AT DSR2 a
w— B RARBEH — I (S H A Y 24 ]
A K SR GO AL (B LM S R4 S5 AR (GR 1,
K6, K 7)(# K E%,2021), & AHLE A 8L
BIERW W BRSNS, 58S RS E2
(R BAF,2021) , A RIFE B R AP+ B
i, DA IL-TID RS - E AR Oy 32, PR A R e v, DL A
SN F R, B A BAF 0 TUA SOBUBLS

SRR 22 30 4 b R AR b s R E b kR E 1 —

Lyt 3 — o= |y & A ML = - w
Ei B A | AR EE | VTR A R E A = i 3k E=gli
I 7 4 a8 WM TBE TR B
W )
1 (s 28
. ER sz
=]
i} | |
= s
H
ey
= el @%Eﬁ w28
pep 5 4
sonpy | BF AR
%
kK
x o —
9 I A NV
:: TR
ya)
EH B
= I 74
i B B de
ES
L S
= B4 ==
HETE g B W s [2E KRG

W s

K6 SRRZ T G o AR - R TUG R R A5 MR B Sk RS U R AE

Fig. 6 Stratigraphic column of the Carboniferous— Permian shale strata in the Ordos basin and their characteristics of typi-

cal outcrop and core

o Z L5 A AT TR T AR5 (2020) 5 AR /NS 45 (2024) 16 03 I T8 BE A IR OR 51 H 5K O 3048 (2022)
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AR A RE A < v [ B e A DU R T S AR 9

M B, b P ER AL R E bR M A RS
LR TUATTIZ R B B TR Bk AR
DURUT 0], B IR 22 307 2 b 4k R T 4B b Ml 45 4 T AK )
(22 SCJRRAE, 2024) 83 159 AH K T AR 43 A (1 0 9 55
202154 /NERAF L 2023) IRIIAHBR B TUE T ZLKH,
I JE IR 17 m. KR TR & 4 B 2R K
AR, 2 b = 1A R B RE 5 — i R A6 5 M AR DO R, JR)
TR E RIZ I A BT s I gAY, T
ST ] AR L b IR i, 2% 52 MR OC AT, P S 2
ZLFa 15 Ak, B0 R 22 8 25 b A X el g R (0 BE
45 2019,2021 ;2530 E 4 2024) .

L P 4 R0 R F R R Z = A N R ) A R
AT Ry B s o TN I N T T N 8 B S
OB UIEA R SRR Z MM A R — & RA
B — A bR E £ B A A L
ot (E6) , A AL A T — &L, - TOC
T 3.0% (FEJ7 IESF, 20235 % M 5w 5%, 20235 7K
BE4F,2024) . Ak ARl R B R S g AR AL ZE b
S 0 7K A HiL R AR S A VS A b TR RE R Ak —

B F K JE A — LV 2V Bl 2ok VAR T AR A
T Bl 2ok A DA R R O 22~370 m, B =
FAUNFR AR DO A ALBT A A, & O, 8,
¥ TOC &4t R 2.70 % (R 45, 2021) 30 7K 78 Hh
T Ity o 9 AH 00 e RO IR B O 50~200 m, A HL TR
Ry 0B, S TOC % & R 1.98% (56 s 45
2021). ¥ g v 2 M Vg Bl 3k AH DU BRABURE R T
35 m, A ML A I A AL, A, TOC & & N
200 ~400 (FE K IEAE,2021).

TEARM R, Za& MR Z K Rz dhm,
VO 1] 2t DR 43 b DX T Sy il L T B P L
AR Ty b B A SR L e T R, A BRI
(182 S X - < B R W= B o LA T A
PRBE 5L EUI (4 A A REAE I R — 1 R T X R TR
Az ORI T i A O AH DA R (B 7)), DL R
AN E KRR IR BREE R 70~
140 m, U5 T2 B 3 K T 40 m (38 K845, 20218
BRI A, 2023) . R A TUA TOC & =8k Bw ,%
KT 2.0% . Hodr IR FI AR b X TOC & &5

4% | a wkE |k | B AT 2 Hi
RAG
R ﬂ o = B =B
i ok
T B
N 1
2 BTN
14
18444 .
P =B -
= 1984 =B
B
= 2084
= | mrEhpE
4
% 2
e —B
244
2584 &
x & [ RS I OB D lixs bR T
7 T Z i = R e T 20 e R DA 2 B O R
Fig. 7 Stratigraphic column of the Permian Longtan shale strata in the Sichuan basin and characteristics of typical core of

their shale intervals
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Table 1 Geological characteristics of major marine-continental transitional shale strata around the world
P 4t JZEA TUE TR (m) TOC(%) A BB U5
F I LA FI¥ R Lewis 41 425 (0.45~1.59)/1.3 Il B — R
bR TE EF 4 3t ~ 7% % Mungaroo 41 / 2.7 -1, =S
) 1% Z Plover 4 / (0.06~69)/3.54 Il TR =
WRFE SN
W A k% % Elang 41 / (0.03~36.7)/1.44 M-, =M
k% # Frigate 41 / (0.04~6.7)/1.38 M-, =AM
fRFEAEA (10~30)/17 (0.34~19.1)/3.27 m-, T R = A
TPIR Z Wi ZEARKREA (4~13)/8 (0.14~10.6) /4 m-1, R IT B N R
“EFTA (43.5~187.3)/88.6 (0.1~29.2)/3.08 m-1, TR AT =
WK 7 M ZERFRKIFH LT 50~200 (0.36~6.42)/1.98 m R B N R
T AL CERKIEA — ILFE4l 22~370 (0.76~5.09)/2.70 m-m T A
WS SRR — T4 35 (2~4)/3 -1 T PR
P91 4 3 “EFREA (20~200)/175 (0.8~35.7)/7.51 -1 HERUIINGiRSE
I I CTEFEA - KB 65 (1.02~16.4)/3.54 -1 TR PR
SeIRAR M ARG A 576 3.46 -1 T R TR
AR P A W R g R I AL / 2.43 I =AM

3 Thomas(2013) ;445 5645 (2016) ; 3 KA ZF (2021) 5 S5 TH45 (2018, 2025) ; 5000 %5 (2021) s 5655 (2015) 5 505 IE4:(2023) 5 BB

T LA (2021) 5 184 (2017) 5 BR 4k AL 25 (2019) & 2k .

T 4.0% , 4 LTS DL I-TL B0 o 32 (6 8 B 4%
2022). JIIEHb X TOC & & ¥ Al ik 12% , A HL i
AL T A Ry 32, ok o LA (W 8 42, 2023 5 4 BR
W45, 2023) . e T 20 AR 0 b R 3 o AR Ab T v A —
b B B R R HE(R,) A 1.6 %0 ~3.7% P ¥ {H
L 2.0, B4 BRI DU S B (RIEHE A
2015; EBEFE 45, 2020; FH K, 2023). M — S ik, %
VG i DXCRT I b X % B R A A S P X
T 20 DL EE — VR WA DA O L, TOC & 3 i 7
4.0% DA b A HLSZE R N T, % R, 2K
2.0% (ThWf,2021) . h A OB 41 % B IR A E
KA =AM A EREL, TOC f il KT 2.0%, AHl
R AE B & R T 8000 KA LI, ki hy
I 784, B 280 5 AR X A A, R34 1k 1.42% (5 5%
4 20165 1 KU 45 ,2025) .

32 BHETEMETESERSEHE
321 AE“|7E#H AR BHARIAKETMN

EE AR TUA  F Z L4350 A B 3 B RN 35 4 B
WA B AE A T oA 2 R EE O 5.0~50 m,
A WL A R M 1.0~36.8 m, SFH{E M 10.1 m.
T A AL R IR R G, TOC & & 0.17%~
191%, F¥{E N 4.17%; S, +S, & & 4 0.01~9.62
mg/g, V¥ 4 1.28 mg/g; B 74 BL )2 JE JE N
5.0~35m, & A P 0T 2 R 2.0~10 m, {8

J95.5m . BUE S TOC & &4 0.34%~5.37% , F
PI(E R 2.34% (E 8) 5S,+S, % 5 4 0.07~2.88 mg/
g, P YA N 0.65 mg/g; 5 IR 2 Hir 4 4 111 75 240 00 s
FEEBEREIL 2B, 1L 2B HMZEEE R 10~120
m, & A HLE AR E N 21.4~92.3 m, F ¥ H R
41.2 m([E 7 F 5%, 2020) , A M2 Bl e,
ZiHEE(REEE<2m) N 1.9~56 m,F¥E N
12.7 m, TOC & 5 >2.0% 1 i 0L i K2 R
Jp27.2m. 1 2B A TOC & — M 1% ~3%,
H s 1020 PL B (BN B4 ,2020) . 1t W B Ay 1l 2
B AN R FEEZER, KE 344 05
TOC &% 8 4 0.1%~20.5%, & A AL i 00 5 2 B
TOC & B R 8.53% (E 8),S,+S, & il
0.03~1.54 mg/g, V- %Ml 0.38 mg/g, K& 51 5
M TOC & J 4.53%~11.68% , FIMH 2 7.97%.
ERERIR 2 4 = B VUR R R A LR M b
BE TR RNt BT AR B A o R A2 4 Y 56 00~
86 % , A WL L IL-TIT % 32, R (E M 1.60% ~
2.61% , A ke v s B B AR MR R A A AT AN
PR (B 5255, 2015) , 2 & AL LA R B A
B AR T BRI — R U AR
PN & e R E 2B W AU U A4
S g e T R AL/ R R I A AR
B2l . e T A B A AT AR N — NI AR R H X, 1] rh
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Fig. 8 Characteristics of key parameters of marine-continental transitional shale gas strata in the Ordos basin
AT B [ 5K 3245 (2022) 5 Zhang et al. (2023)

iy DX JEE B A K, 249 R 120~160 m, [h] T J5E 32 vk v, 2%
3 60~80 m(Chen ez al., 2025). g 4H TOC & &
9 0.57%~18.37%, F ¥ {H 2 3.20 (56 Ji 7+ 55,
2018) ,S,+S, &% 7} 0.06~5.73 mg/g, F ¥ H N
0.42 mg/g( EHEH,2023) , % BH — % 75 — 15 45
TOC &8 >5.0%; e W4 A P52 8k 1L-111 A4,
A R 1.8%~3.2% (£ 2) , IR & T 4F — R vt 7
AR

ZEA T R R 23 AU )1 2 4 £ T (R 9,
T2 BEAREAMEEBAN, HAh 3EZE R R
TOC>2% A E, KU EME (L 2B S5 REARLSA
MR AR S

322 GEUSUEM MR EAH OUS6E )2 W) 1
Br & B, 50K 2 W 0 Y AR B BBV BE L1l 2 Br 2
AL ARBFRAE, b W 4 B S ALK R 0.27 Y~
2.23% , P ¥I{H y 1.51% ; B 1 B L B B2 0.70 %0~
1.65% , F¥{E N 1.24% 5 1h 2 B ALBREE A 1.1 %0~
3.6%0 ,FIME A 2.05% B iE R — /N T 0.1 mD; Y
U 235 4 e VA DA s AL B BE FNIG 75 38 R R AE , FLBR
FER 1.13%6~9.00% , 3416}y 5.53% , & i — i
/NF 0.1 mD,FEH{E K 0.015 mD(FEFF45,2018).

T G R A LB R B VA B A Y A T
FEE RS ML HLER N £, FERE L5 Y
FL 2 E) A s AL R FL R 24 BR (1 10) . B+
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Fig. 9 Characteristics of TOC content distribution in marine-continental transitional shale of the Ordos basin and Sichuan

basin

W2 R LR 2 R S e 2 B L AR g, K
BE R, — M Bk 90 (B 10c, 10d, 10e, 10h,
10§) , ik 5™ 30 S K Fm M AR )T T
1% AL T B 5 1 B 2ok A U B T 4R
FE R @A PEREE PR A gl as
KR (R BEAE 2024 ) . i ili b Y AH 5T A LT FLAE XA
RH AU EORE S AT UL A HLE L (R 101, 101, 101),
Hor LA ML 0 4 48 AR R B, 32 A BIL T B AR AR
FH A8 HILTE T FE SR T E A, % R FLBR K B 1~2 pm
(& 10e, 101). BF 5% & B 1L-TIT A HLR £ 5 4 &
LA LA EFLA &% & (Zhang et al.,2023; 5K 3E55
2024 ) , BCTE 4 R BN L EE R B K £ 1 A P AL
Bt . v ik L (B 10g, 10k) 247 HILR $7 Ak A 4 ad 7
AN A A 5K A RIRER A
S AR A RN R B, AR R RE TR B AR T B
W9 B 43 5 At AN Fo o 0 W Ak Sk B R A s
T B B, B 2 IS AFAE  Em R R E
2 5 Hoe FL A AR A o A A R B Ok TR AL 32
BRBUENEY W%, MY Y55 L0 Y8
il o 30 2O B S AL R (18] 10a, 10d) , T 24 B 3
B W N A ST B R AN IR K
#(E10).

SR WL B S 5 VA TUA TR AL AR S A R W
W k) B AL BR B A2 N 10.47~13.13 nm, E ¥ (H KN
11.52 nm; B8 BE LB 48 4 4.48~14.05 nm, “F-3
8} 8.58 nmy 1 ,* W BL fL B EL 42 K 5.05~14.2 nm,
-2 {8 9 10.6 nm ; o 8 2 FLBR B 42 K 5.25~12.58

nm, B8 K 8.75 nm ( E B Hi,2023) , BT LA T HL
AL 3 TR AR e T B S 5 L 2 BEAS [R] AR
B OARTE TOC & 2 4 5T B AR A4 8 R i i AL
2 43 A e AR X EL A AR ) 0 X0 45 1, FL AR 43 3l R
0.4~0.7 nm f1~0.8 nm, 1l 2 B 504 A9 L 3= 22
ok A A HLFEAY sk (Qiu ez al., 2025).

Zi Lk | U B o U AH DU i 4 A 18] LR HLAL
(it 9fl) Rk E, fLIE— MM 8.58~11.52 nm, j&
Vi il 3t 9 A A R A AR A ) A HL A
FL(0.4~0.7 nm) , /2 VA3 ki 28 V8 AH 0T 25 <At 46 45 ()
%) T L L
323 BUSUEM SR Z A o e Bo Ot g
B AR 8 0.30~13.08 m*/t, F2I{H M 3.04 m*/t,
OS2I A S 0.26~6.53 m'/t, F A N 2.22
m’/t KT — H R X 17 ORI R 2 B R
R 0.02~8.03 m*/t, F¥IH K 2.50 m*/t, Hop K7
513 2 295~2 298 m W I i & L ,* AR ot v B & <
O 1.55~3.72 m*/t, FI{E R 2.15 m*/t, 0 S
R 0.16~9.22 m*/t, FEHME N 1.59 m’/t. HF 5
X 0H 414y CH & i 95.15%~99.03% ,
{E 0 96.60 % At /b i F & S AR IR Sk, Sk B A
4.

DU 1] Ml e A 0T O R T R D 0.24~
2.77 m*/t, F ¥ {E R 0.77 m*/t, M & S & h 0.56~
8.78 m*/t, T ¥I{H S 2.02 m*/t. Il 75 B Hb IX B9 4 7
F 6 Sl 18 e TR A 4 R A S R s R T, 3R
B A 0 A B R & S (R T4, 2018).
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Table 2 Comparison of geological characteristics of marine-continental transitional shale strata in China
F2 B R y ALK i 4 Bt ) B i,
Fosi) VY1 725 M SRR 22 b
P— Mo AL R SR W R R SRV R v R W e i R U R O R E S B A IR i 2 R e 3 34
- i A 0 I 222 e Wi 2
FUA IR P, co’ co' Ps
HLTRY X B A — L B 1L — SR L — SR Ry —# &
TUA SR LAY 2023 — — 2017
4 3 F5HE EZ2 R b=ty TR R Tt T2 b
7 284 R AIE Wi % & EXN W N[ EXIN TN [E) F T K Wi
SJZHGE(m) 2 000~3 200 1 000~5 500 1 000~5 500 900~5 000
2R (m) 36~128 5~700 5~500 40~80
AR TRERE T BT e Jot 0L LNy
fitt 2R EE (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
AL A I1,-111 4 I1,-111 Y I1,-111 %4 11,111 754
R,(%) 1.8~3.2 (1.60~2.41)/1.95 (1.60~2.41)/1.95 (2.02~2.61)/2.32
i ) k(%) (8.0~65.7)/47.8 (7.5~68.6)/48.5 (33.9~75.7)/49.5 (30~86.7)/48.40
FLBR A TEHLT AL A TEHLFAL A 3= TEHLF AL A AL AL A 3=
FLBREE (%) (1.13~9.00)/5.53 (0.7~1.65)/1.24 (0.27~2.23)/1.51 (1.1~3.6)/2.05
BiE % (mD) — — — —_—
M) (0.56~8.78)/2.02 — (0.26~6.53)/2.22 (0.16~9.22)/1.59
W B2 Bk (m®/0) 3.21~4.44 0.97~5.23 (1.04~7.33)/3.14 (0.47~6.53)/3.6
W s (%) — — 27.3~52.6 22.62~61.18
EEVIEY e — — — 0.95~1.05
PE PR (10" m?) — — 2.91 3.88
fif i 42 B2 (10° m?/km?) — — 0.71 0.73

BV B B PR AE SR AR A1, DU 2 0 TR Al 2%
P E ARV E T TUAAR)ZE B3 Sk N 1 R HiL X
T V2L TR AR 24 Sk i 5B IR 22 3 2k b A BE Y
ToUH Ay 8EME, IS 22 2 230 HIL BT 1Y) 18 DL s 805 10
D BUH DX R R s T YA B TS A N A B B
W B DU IR K, SO D A Sl
RV T 5 1l 2 BT A e 0 /3B 0 A IS R
R IECZH K S . XA [a] S PR 98 e S B L 45 4
J R R R 73k 126.5 MPa, I JK £+ R B R 71 8
119.9 MPa, K # % i J 71 2h 132.3 MPa (9 8 5%
2025). TR AR Ry SHHE I 8 52 I vk BE B PAT , 2 TS
SRR B T R S B A
324 FUSTEME LIRS TUE IR 2 B A 5T
FHE A A A ST BB AR X A A% VR A
U WA AN SRR 22 W7 4 1l 4] B WA B Kl 2

BT 2 ZR R DU 1 e R AL TS RN R
A48 B BT DU LK T UUA R D B U LI T A
HLORAWE B E A SR X AT S o by
VR, LRVCAEERT WAy FE NG ME L,
shEfEa Haf KA mgkyELE 1D,
VL 26 07 & i AU 55 O R AE . L A
B 3 & &l 6.90%~69.5% , 4 {H Jy 39.80% ;
o T A& RN 29.0%~885%, F ¥ E N
51.50%0 s MEtE™ ) & & (A + KA H R )
33.9%~T75.7% , I {H Fy 49.5% . Bk 74 Bt A7 9 A
H1.2%~66.1% ,FME H 31.0% s K -0 ¥ % &
H930.9%~97.3% ,FBIME N 66.4 % ; Me ko ¥ & &
9 7.50%~68.6% , F-I{H M 48.5% ; 11 2 B Ay B A
N 24%~54% P HIME N 38.6 %, B £ A AR
w AR AR K, 22%~T72% , I {H M9 55.3% 5 e
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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, B4 Be, 2 402.47 msb. B 17, WY B, 2 111,18 mjc. #i 90, {4 BE, 2 154.55 m3d. K 109, %4 BE, 2 378.81 mse. B 20, ¥ 4 Bt , 2

747.93 m;f. oK 138, FAi B, 2 823.07 msg. K% 3-4, 107641,2 145.8 msh. K 3-4, (NP4, 2 150.1 msi. K 3-4, (WVG4L,2 163.2 m;j. T° 242,

T4 ,3015.63 msk. =4 1, BE41,3019.82 m; 1. =y 1, Bl 4,3 029.7 m

PEO & R 3000~86.7% , - I(E N 48.4 % TR W) i (K T 40%0) , MM A it e <
HAHETHRN030%~71.9% ,FHME M 22.1% 56 50%, WIRA ER2 0 5 U652 0l R 380 Y 5
W E N 6.20%~90.6% ,FBIME R 48.3% (58 A MR Y (4 I BRIR R ) A B m i 7R 2
O, 2018) 5 Wi kB 9 % & 8.0%0~65.7% , °F G KA etk P R AW . Rz R
¥J{H 3 47.8% (Chen et al., 2025). WY & i S ECE A WA IE O F Y B 5

ZE LT IR VAR DU — A S A T A R Y KR T R A A 25 A X R T
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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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3.3 HigtHEmESAttt
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Table 3 Comparison of main shale gas geological characteristics between marine-continental transitional and marine

E3IEA A (TR 4] — e R4 TR izt AR (AR 41— g 4/ e VL 4L)
TOC(%) 2~10 0.1~19.1
T AR 7 L8 32 IEb e
BE BT S R(9) 2.1~4. 20/ — o ) 1.60~2.61( L)
A BT K 5 TR (BSR4 i R - VA R
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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

- g It 3k 9 A ?&Bﬁﬁ’d%ﬁ T4 VA
(AR BD) (1, oA (LW — b BiE ) (RFEIPH /KR )
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SE S (/) 1.5~4.0 1.5~4.0 5.0~10 4.0~10

BRI R 4.88X10%m’, BR IR £ W 4 Hb A %
R BRI GARHEREZ6.24X10% m’,
2025 4F LUK, il 1 3R G5 g il 56 OR £ 3 A A
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Table 5 Evaluation indicators for favorable areas of the marine-continental transitional shale gas

b is 2 12 A X 112 F X
M (TOC>2.0% ) 7 4 -
R SGE SRR (m)
W TOCHH(%) >4.0 2.0~4.0
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