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Abstract: Significant progress has been achieved in the shale oil exploration of the 7th oil group of the Yanchang
Formation (also referred to as the Chang 7 oil group) in the Ordos Basin. Specifically, the Ist and 2nd oil sub-groups of
the Chang 7 oil group (also referred to as the Chang 7' and Chang 7% oil sub-groups, respectively) are primarily
characterized by interbedded-type shale oil, which has achieved commercial exploitation. Furthermore, breakthroughs in
risk exploration have been made for shale oil in the 3rd oil sub-group of the Chang 7 oil group (also referred to as the
Chang 7° oil sub-group ) , with probable petroleum initially-in-place of 272 x 10° t having been reported. In this study, we
systematically review the recent advances in geological insights into and new technical breakthroughs in shale oil
exploration in the Chang 7° oil sub-group. Based on a summary of exploration implications, we propose future development
directions of shale oil exploration in the Chang 7 oil group. The lithofacies, depositional origins, reservoir properties, oil-

bearing properties, and hydrocarbon accumulation mechanisms of the Chang 7° oil sub-group are determined in this study.
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Specifically, this oil sub-group primarily contains deep-lacustrine basin deposits, which are dominated by shales. These
deposits mostly occur as thinly interbedded and lamellar structures vertically and exhibit thick, extensively distributed
mudstones, shales, and silty mudstones laterally. Flume experiments and three-dimensional (3D) focused ion beam-
scanning electron microscopy (FIB-SEM) reconstructions demonstrate that hyperpycnal flows act as the dominant
mechanism governing the formation of sandy fine-grained sediments in the Chang 7° oil sub-group. The development of
these hyperpycnal flows was jointly controlled by frequent flood events and the steep-slope terrain in the southwest. In
contrast, shales were formed primarily due to suspension settling and intense hydrodynamic reworking. Organic-inorganic
diagenetic coupling identified in the shale sequences of the Chang 7° oil sub-group, promoted intergranular and dissolution
pores in sandstones and siliceous laminae, interlayer fractures, and intercrystalline pores in shales as reservoir spaces.
The hydrocarbon accumulation in the Chang 7° oil sub-group is predominantly governed by retention and micro-migration.
All lithologies in this oil sub-group generally bear oil, with average oil saturation exceeding 55% and free hydrocarbons
accounting for up to 80% of the total. Accordingly, we propose a hydrocarbon accumulation pattern of the oil-bearing
compartment type, characterized by pervasive distribution of multi-type fine-grained sediments, co-existing micro/nano
pore-throat systems as reservoir spaces, and favorable oil-bearing properties across the entire shale sequences. Therefore,
it is recommended to consider the organic-rich shale-siltstone-tuff assemblages in the Chang 7° oil sub-group as a whole
exploration target. This will help advance systematic, integrated shale oil exploration and exploitation in the study area.

Key words : fine-grained sediment, hydrocarbon enrichment of the oil-bearing compartment type, shale oil, Chang 7’ oil sub-

group, Ordos Basin
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Structural unit division map (a) and composite stratigraphic column of the Chang 7 oil group (b) in the Ordos Basin (modified after

reference [8])
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Fig 2 Outcrops of shales in the Triassic Chang 7° oil sub-group, Ordos Basin
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Fig. 5 3D distribution characteristics of foreset beds in deep-lacustrine fine-grained sediments in the Triassic Chang 7° oil sub-group,
Ordos Basin (after reference [22])
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Fig. 9  Oil-bearing properties of shales in the Triassic Chang 7’ oil sub-group, Ordos Basin
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a. HEHEF LA OHR

REMEIE % 2 HERRCR/NT 0 1058 3 )2 R4 5 )2 ib gk
JSRAUZT(E10) o XAt EHNIE T IeKiats £8k
e & A HURSUZR S BB PRI REUZ S A L
JREUZ 2 [6], 5 MR iz - RARHE B A A I
Zi b RTIR WL BTG TR T IME A UA 2 RN
WRAFAE 22 N oz IR S AR, S 8022 RIS
WHE R R B . HAATS , WA PR A AR
FERE 7 feoik , T B B B AR A ) s IR AL A A ke
RE ) rp 2 Wi B —E R R s W R AR KR BE )

A BUZRFAERE 3 b, ANRELEE DX TRI SR B If A1 5 . AN [RIEE DX i) S0 2 41~ Atk A 5 . SRl E DX 142 ke o3 A

P ==y

55 AH R & ey, EEORIE T IR IE I vlUa kel
st 5RE . XM RESEHIILRE R 70
JZE 445 2R AR I T o TR E B4 5 3k A
AL GE HARPEO A A S P R RO ] R 7
IHZ WA 00 = R B 2 A R AR DU 4 500
Aii A L= JCHL B R B B L B S s R R
7 BOAR ASOBRFIE o RIS, Bl R T80 2 rp 22 B A A
P R 1] A2 A PR, S SR R A B A R
S R BCR IR U b B B e R i A 1



% 3 1 o

B, A SR Z A = B R IR USRS R R X 903

TR IR AR — AR T SR A VR S
2.2 K7THETARNE HIREEHARHEE

DB R 3

FEXC 722 WAL A PEAR A D ALBR A FY 2 2%
U R JBE A A TR, AR 1 3 I B R
e+ BETE o P 0 + L R+ R ISR+ 51 P
SRR IR RG] o P R LA I 55 3 BRI
(B 3 R ATIE 5 mm) G W A A AR PRI 50 i
A PR, S T AR T R KR SRR IE Y
HA A SRBIEOR R T BUE 2 A P ST
WS, TS BT A RS TR 0 5 202 45 F 1) 5
FAE . (ARG L HESEC R =0 B (2 G BT
B R A FO RPN A R R A S L
i Bz IR ARSI A T A AL TR R MR TP
JEWAH TR R B BN R 2 — . it
A EE R B TTRR, SRR S REOEE T AR E
PR R B, A TSR A PR (A D) B
I T T PH T2 8 R A 9 LA A+ = S5 I
MERE RPN B, B Be it 5 K- A
FUREZ ER A T SRR E . HAT, xR E T
N 4 400 4% DUBT CEIFRORS AR A R T
TR A0 AR, S T IR ARE R

CES = zwf(x) (1)

A CES it s 22 B P 48 80, JC i 4 5 o0, AN [ 14
B BRI ER, IO 2 500, 9 A [R] BRI 60 245 PR R AR
HARB, /NG IS S BT RN R G,
AL R %L

R B A B T R

2.2.1

2.2.2

23 BEAR R, BT 1A= GRS S5 1 HE AR
W Z SRR AT SRR S R PN . AR 7P
R Z R R AR B2 A5 5T W M =R AE
iR E I PE I AN o B I — R, AF 5 AT BAAR
RYEH B T M SR AT UM B DA M SR i 7
W2 [R)RH At PR (4 AR R EE ™ A PALIBR P T 20 1
OB R LT HARBIBUNRE ) o X e LR G H i
T H BT A R R 1 22 S M SR R
B ML B TR 2 EL N R, KO FAE GE e 70 ¢
AR P 1] X PR SCTE , %0736 SR £ T4
TR 1 B 1) 52 e 17 AREAAE , Ay T 1 B b B4 K e
FERPERIEOAR T AR B 1B B A

TELC PRI HE S N, U 7 72 WA e e 5
Kb e R B AT TR 7T MZ 4R IUE R
SHJEART KB, W R 7 XA T
F3E g 10 ~ 20 m, IZ M EERHAEEE T 7 RIS 1Y
M S S IO, 2B SR o™ T A A AR 5E HLRE
Ha s (K1) o FE T, N7 1 B A S P v i 2
[ OC R (1 12) 230 T X5 790 2 W ZH B8 o
SRR LR B AT T A I 28 145 11
B, HRE T4 5 325K 85. 5% I ARARIIH T
K7 W2 WM R A RO . FE i =452
T 5 DI, FOUI ST AR 24 2 200 km?, 7 52 B IR AL
BE(3 ~4) x 10° 1, R FRTF T R, A S HEsh 1
1 72 ZH TR AR B RHU S

2.2.3 IRIZLHEK

K79 )2 2 e JZ B 00U iR K BE 2 1R+ R
T HRFRAR " BOE T2, UG T RAFRIJTRRCR . 2R
(TP SRR A RSB 2 s 4= I 2Ll T E itEre
1 B 22 ROE & AR Y BURAE , S 2026 2 0 BUA BoE
T2 IE N RN SR . I, WF ST I S RS TT R T

1 400 BUEIEES 4 M ——— L= )52 19.4 m
EI11 SRR W4 — S R ALK 7292 WA B2 B
Hb 7R ) T REAE

Fig. 11  Seismic section showing the interbedded interval at the
bottom of the Triassic Chang 7° oil sub-group, Ordos Basin
(il i e M A2 i 5k )

K7 A1 58 i /ms
0 5 10 15

3=1.951 0x-3.060 1

K73 A B 5L /ms

0

K12 SRR 2 i = B AR SE AL 779 2 I L A 1 v
S BB s 2 E]
Fig. 12 Cross plot showing the relationship between the increased
amplitude of seismic trough width and the thickness of sweet spot

intervals for the Triassic Chang 7° oil sub-group, Ordos Basin



904 £S5 KRR R

F41 %

NI RE VDI 2 2 SR i NN i U E= I ik ik ae =)
U S AN [ 5 1) 3 25 SR AL 5 2 R 4% T AR
S AR Ny g 2 3G R HG i, LA AR i IR, 2R
AT EE. 3T Abaqus A FRITHO MM, #5117
K 7R 2 5 T 4% W4 e A 5 O Bl S 4% 57 4%
Wz # S g e L, WA O TRDRAR SCHE 2 5 550 R
MBI, FEULERA b QURTE L T LA G 24
R V2 A AR 2 RO RLAR I E R B S
JEIHB " Rz O 1 i )2 IR R o ZAE R DL
R RG22 AT 5 it Tah A,
SIS R B ThD 22 R A 7 AR R

3K 7l E AL A i B R SE B S
AR

FUHAXHS 7292 4L DUA T R AR 48 T Je )2 7Y
A PR SRR, EE LR —E R ABR S RN
HAREATEES I o RSB R BIRA AR B K 7°
THZ 20 32 5 d O AR ], B AR e o & e, LR
DI D 2 AR AN A AN R b Ry | 3 [ B2 JEL B
L 5K XU DUE Y B TR S5 A R ) AR Ak
PG BEEX ., RUTTE St THEIRZ R T
IR — D i I SRR AN A AT 1 22 28R A
P REARGE AR AR B ORI B A 1 5 R i
BT LB iR 5L G RAE, RGTTRE TR 72
VLR AT T SE . 2019 4F , &1 %k HE 22 2 40k
DU G IRAE DG R A B e fa 0 28 St 1 K
B CY 1T CY2 H 4L, B 1 K 7 43 31 3k A5
121. 38 t/d F1108. 38 t/d {1y & 7 Tolkilhiat . 2021 4F, #F
— I SLE T LY 1TH K3, KB 2 000 m,
3 ) T R i S 4 K T WA R R AR A 43 U0 I e 2
RIS, R 22 A A 82 0T, ih 3K 116. 80 vd 1 = 7=
Tk, BTz Rt m e il 1.4 x 10% 1, % 55
A A i ALY 3 400 km?, I T 2022 4 $2 58 T it
2.05 x 10° to #Z 2024 4R )%, K 77 J2 41 A A T
FMEA AR H EHR TR, I 345206 1 8 F1K
I Bt 3.8 x 10* 1. Hp LY1H I it
i 1.4 x 10, BB EURPT3K 2.5 x 10° t, R L
R AP IR IT R85 7

R P&l HEE R 7RI 72 90 2 T 21 e 2 R A
P T E A VLR AR -k L S | iR
FEFRFE B AR IR - — AL 3 A A B B AR TR K
RN N AR F BB ETEE S , I BT R T LA KK
I NIEEE KIN A DI EA TR R 27 R SR F R

RR . X —BISFEOR T, K 7 iR 4R JZ R T
FIMBY IR IT KB TR . [FIE B 7R R
0 R G, 2 — 2B TR T O AR LR A
Aii A HL-JCHL I [ ey — i i B S s SRR A
T B JCRCHL B, I R 1 AHIOL A T B R 55 e 2
Wi T2 A SR TZZ R TIRIT AR . Rk,
BIFFE AR H i TR B Y B I A e 28 T AR PR |
A S A A A L O G A 25 5 8 T P A
Al HS A, FF 8w - = - T A&
£33N

4 #Eig

1) PR Z Wi =& FIE KA K 72408 T
W02 B BRI OB T — 2 BRI A - VR A R 2
P TUA TR A RBEICE A . %2 FR TUSTH TR
Al 43 I ZRURIDUS BIPGE , SBEIR 29 90. 00 % 10° t,
HAGT, UK 7' F0 K 72302 T4 35 19 e 2 R 5053 2
SRR 25 0T &, T 7202 40 U B i A e
PEAZ TP A 2. 05 x 10° ¢,

2) KTPMZEWHEE T —E 7 HREE B
H-RF A S REERICAA A, LR AL T A
TMIRAF Y LAt . AR TR R R B A AR RE ) HL#K
TS, B AR OURRRAE o PR IL, BB 720020 21
HE A HUT I A R IR K A A B 2 A R AR
AR B AR, St A

3) BRIR WA 7 2 2 AT R I A
PR TSR . R R AL 22 2 T I AL B
WFFE , FEHESh bR PR 5 el T2 SR K
RARWHOHT 505 2 T RIS L AR A B

& % x #

(1] BOURE, TAH, 2k, 5. b E UM 2o kS
BREHARIE ], WA A0 Tk, 2024, 31(4): 1-11.
JIA Chengzao, WANG Zugang, JIANG Lin, et al. Progress and
key scientific and technological problems of shale oil exploration
and development in China[J]. World Petroleum Industry, 2024,
31(4): 1-11.

[2] MCMAHONT P, LARSON T E, ZHANG T, % . [EH 5UAM<
Ho SRR AR B B O R R D], Al B R 50T &, 2024, 51
(4): 807-828.
MCMAHON T P, LARSON T E, ZHANG T, et al. Geologic
characteristics, exploration and production progress of shale oil
and gas in the United States: An overview [JT]. Petroleum
Exploration and Development, 2024, 51(4): 807-828.

(3] [ESLFH, RN, TG, A5 Bl A IR 1 OG5 2
SN ITEL]. ARSI &, 2025, 52(4): 782-791.



F3M

LT

PR Z W A — 8 AR AT KA DA TR R 5 s T8 X 905

(8]

[11]

KUANG Lichun, WU Songtao, XING Haoting, et al. Key
parameters and evaluation methods for large-scale production of
lacustrine shale oil [J].
2025, 52(4): 782-791.
BHER, TR, R, & AR BRIREE 5UA SUZ 41A 0 iU
BT AR P A P —— LU V5 4 b B BRI B o s R b i
HIUEABII]. AT KRR UL, 2025, 46(2) : 392-406.

LI Junliang, WANG Min, QIN Feng, et al. Controlling effects of

Petroleum Exploration and Development,

lamina assemblages on shale oil enrichment for lacustrine carbonate-
rich shales: A case study of shales in the Paleogene Shahejie
Formation, Jiyang Depression, Bohai Bay Basin[J]. Oil & Gas
Geology, 2025, 46(2): 392-406.

A, EEk, sIEIN, 4. rp [ SRR AR Gt AR R 35
FEAAHEFIELD . £l 5 RN SHTT, 2024, 45(4): 873-892.
ZHU Xiaomin, WANG Xiaolin, ZHANG Meizhou, et al. Sedimentary
environments and lithofacies characteristics of fine-grained
sediments in typical continental basins in China [J]. Oil & Gas
Geology, 2024, 45(4): 873-892.

BT, EH, AR, 5. I SUE M ERIT K R Kk
XHELT]. KA S TT 4 , 2024, 43(4): 125-136.

CUI Baowen, WANG Rui, BAI Yunfeng, et al. Exploration and
development progress and development strategies of Gulong shale
oil [J1.
2024, 43(4): 125-136.

X, OB, X, A5 B e i B O R
BUR BERS AR ]. A KR, 2024, 45(2)
327-340.

ZHAO Zhe, BAI Bin, LIU Chang, et al. Current status, advances,

Petroleum Geology & Oilfield Development in Daging,

and prospects of CNPC’s exploration of onshore moderately to
highly mature shale oil reservoirs[J]. Oil & Gas Geology, 2024,
45(2): 327-340.

XU RH, XNTH, EIFI, 55 REARTRK W A 4R TR A B
i B A i R AR IE—— LUK 2 A B i = R IE R
AR TWBGILI]. ARSI %, 2025, 52(1): 84-98.
LIU Xianyang, LIU Jiangyan, WANG Xiujuan, et al. Mechanisms of
fine-grained sedimentation and reservoir characteristics of shale oil
in continental freshwater lacustrine basin: A case study from Chang 7°
sub-member of Triassic Yanchang Formation in southwestern Ordos
Basin, NW China[J]. Petroleum Exploration and Development,
2025, 52(1): 84-98.

BRG], KR, WA, GF L SRR A RIS I K B
BB RR LT ], Frilhsadl, 2025, 46(4) : 726-742.

FAN Jianming, ZHANG Chao, CHANG Rui, et al. Dynamic laws
and stable production technology of Qingcheng shale oil development
in Ordos Basin[J]. Acta Petrolei Sinica, 2025, 46(4): 726-742.
SIBT, BLest, BR, . R U R LERIT ).
AT SRR, 2023, 44(6) : 1333-1349.

GUO Xusheng, MA Xiaoxiao, LI Maowen, et al. Mechanisms for
lacustrine shale oil enrichment in Chinese sedimentary basins [J].
0il & Gas Geology, 2023, 44(6): 1333-1349.

fHate, 204, /0N, & SURSH A =a 7K 7B
AL B AR S PR SCR []. AR 5T &, 2020, 47
(5): 870-883.

FU Jinhua, LI Shixiang, NIU Xiaobing,

characteristics and exploration of shale oil in Chang 7 Member of

et al. Geological

[12]

[21]

Triassic Yanchang Formation, Ordos Basin, NW China [J].
Petroleum Exploration and Development, 2020, 47(5) : 870-883.
st 4/h e RTPAR, & SURZI b P AR ST R A K
7 B I BT AR R B e R (). b I AR
2019, 24(5): 601-614.

FU Jinhua, NIU Xiaobing, DAN Weidong, et al. The geological
characteristics and the progress on exploration and development of
shale oil in Chang 7 member of Mesozoic Yanchang Formation,
Ordos Basin [J]. China Petroleum Exploration, 2019, 24 (5) :
601-614.

IV, ORI, SR, A AN A R A T A X
BRI AR, 2024, 45(12): 1699-1714.

SUN Longde, JIA Chengzao, ZHANG Junfeng, et al. Resource
potential of Gulong shale oil in the key areas of Songliao Basin[J].
Acta Petrolei Sinica, 2024, 45(12): 1699-1714.

KALZE, REK, 2R B UE PR T ). AohS
KIRSHST, 2023, 44(6): 1366-1377.

MI Lijun, XU Jianyong, LI Wei. Shale oil resource potential in the
Bohai Sea areal J]. Oil & Gas Geology, 2023, 44(6): 1366-1377.
BArar, Bk, (T4, 5. WAGOKE J iU EE Sk R 4
fift-1 VLR 22 3 4 b B s 39 T 7 )2 2 9 0 (0], b e
4%, 2017, 91(3): 617-628.

LYU Qiqi, LUO Shunshe, FU Jinhua, et al.

Outcrop-based
analysis of a deep-water gravity flow sediments in lake: A case
study from the Chang 7 of Yaoqu section, Ordos Basin[J]. Acta
Geologica Sinica, 2017, 91(3): 617-628.

JKE, BRI, KR, & B RIUBUA AR A KR E
BUAELT]. Al R 22 i (R AARR 22 0D, 2015, 39(1)
17-24.

ZHANG Lei, LI Zhenhai, ZHANG Xuejuan, et al. Lithofacies
classification and development rule of gravity flows deposits [J].
Journal of China University of Petroleum (Edition of Natural
Science), 2015, 39(1): 17-24.

BORRS, BENE, 28, L b EE AR TUA R R LS
ZRAE SRR UM IRE L] Al S R bR, 2022,
43(1): 1-25.

LI Maowen, MA Xiaoxiao, JIN Zhijun, et al. Diversity in the
lithofacies assemblages of marine and lacustrine shale strata and
significance for unconventional petroleum exploration in China
[J]. 0il & Gas Geology, 2022, 43(1): 1-25.

SCHIEBER J, SOUTHARD J, THAISEN K. Accretion of mudstone
beds from migrating floccule ripples [J]. Science, 2007, 318
(5857): 1760-1763.

SCHIEBER J, SOUTHARD J B, SCHIMMELMANN A. Lenticular
shale fabrics resulting from intermittent erosion of water-rich muds—
interpreting the rock record in the light of recent flume experiments
[J]. Journal of Sedimentary Research, 2010, 80(1): 119-128.
SCHIEBER J. nature—shale

Reverse engineering mother

sedimentology from an experimental perspective [J]. Sedimentary
Geology, 2011, 238(1/2): 1-22.

LIN Miruo, XI Kelai, CAO Yingchang, et al. Cyclicity related to
solar activity in lacustrine organic-rich shales and their significance to
shale-oil reservoir formation[J]. Geoscience Frontiers, 2023, 14

(5): 101586.
CAO Yingchang, LIN Miruo, XI Kelai, et al. Bedload transport and



906

145 KRR R

F41 %

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

deposition of mud-grade sediments in deep-lacustrine settings: A
case study in the Triassic Yanchang Formation, Ordos Basin,
China[J]. Sedimentology, 2024, 71(6): 1984-2008.

BRITHE, BORL, P 5, &L TUR ORISR R IR S
WP ST ]. AR R, 2022, 44(3): 497-504, 514.
QIAN Menhui, LI Maowen, JIANG Qigui, et al. Evaluation of
evaporative loss of hydrocarbon in shale samples and its geological
implications [ J]. Petroleum Geology and Experiment, 2022, 44
(3): 497-504, 514.

ERITHE, S8 5, BURAR, A5 WA TUA AN IR AR 1 v
FAPUBERRAELT]. AMSEEHT, 2017, 39(2) : 278-286.
QIAN Menhui, JIANG Qigui, LI Maowen, et al. Quantitative
characterization of extractable organic matter in lacustrine shale
with different occurrences [J]. Petroleum Geology and Experiment,
2017, 39(2): 278-286.

A ot, BURRL, BRI, 5. RFIMAER A TUS i iR AE
HORERFET]. AhSEsRHR, 2016, 38(6): 842-849.
JIANG Qigui, LI Maowen, QIAN Menhui, et al. Quantitative
characterization of shale oil in different occurrence states and its
application [J]. Petroleum Geology and Experiment, 2016, 38
(6): 842-849.

R, SRARE, p0UT, A5 SR IR IR PPN RO ik S
BEHILT). #2013, 20(4) : 221-228.

SONG Guoqi, ZHANG Linye, LU Shuangfang, et al. Resource
evaluation method for shale oil and its application [J]. Earth
Science Frontiers, 2013, 20(4): 221-228.

TR, W, BT, AL MEIE R A AR B R TR R
L TUAT TR AEBEARIE S S R ML L) ], A S 30 o
2020, 42(4): 604-611.

WANG Ran, CHANG Qiusheng, QIAN Yongxin, et al. Reservoir
characteristics and genesis of shale oil “sweet spots” in Lucaogou
Formation, Jimsar Sag, Junggar Basin[J]. Petroleum Geology and
Experiment, 2020, 42(4): 604-611.

B, ZRR L, U7, A AR TUA TR R LS PR T i
KRt Fl——LABE B M b — R B sCA A Bl [ ], ek
K22, 2021, 50(5) : 813-824.

WEI Yongbo, LI Jungian, LU Shuangfang, et al. Comprehensive
evaluation method of sweet spot zone in lacustrine shale oil
reservoir and its application: A case study of shale oil in lower 1st
member of the Shahejie Formation in the Raoyang Sag[J]. Journal
of China University of Mining & Technology, 2021, 50 (5) :
813-824.

ETi8, SR, RER, & ORI LB A s 5
i B T M R X —— AR R 2 i = R A2 7
B pil)]. RIRAHERRLE, 2021, 32(8) : 1142-1150.
WANG Wanchun, JI Liming, SONG Dongjun, et al. Residual oil
from pyrolysis experiments of different sandstone/oil shale ratios
and its geological significance: Case study of the Upper Triassic
Chang 7 Member of the Ordos Basin[J]. Natural Gas Geoscience,
2021, 32(8): 1142-1150.

WY, SR, 484 RE, . TUAT SRS R " TUAIh R
ge" Fit R BOHIR——LISR R S 1< 7 B I [ ). o R
3 HiERRLE, 2023, 53(7): 1663-1678.

PAN Songqi, GUO Qiulei, ZOU Caineng, et al. Identification o0f

sweel spots in shale-type and siltstone-type “shale oil systems”: A

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

case study of the Chang 7 Member in Ordos Basin [J]. Science
China Earth Sciences, 2023, 53(7): 1663-1678.

WANG Pengwei, CHEN Zhuoheng, HU Kezhen, et al. The
impact of organic pores on estimation of overpressure generated by
gas generation in organic-rich shale: Example from Devonian
Duvernay Shale, Western Canada Sedimentary Basin [J]. AAPG
Bulletin, 2023, 107(9): 1477-1492.

PN, R, BREE, L SRS MR AR 7, B
TUEARRAE S B s 1 ()] A BB 597 %, 2023, 50(4)
767-781.

GUO Qiheng, LI Shixiang, JIN Zhenkui, et al. Characteristics
and exploration targets of Chang 7 shale oil in Triassic Yanchang
Formation, Ordos Basin, NW China[J]. Petroleum Exploration
and Development, 2023, 50(4): 767-781.

TRAHE, SRIEAE , RAEH, 55 T A A RSB K IR
A NIRRT B i (], A S BT, 2021, 43(3)
532-539.

ZHANG Dongmei, ZHANG Yanyan, GUO Juanjing, et al. A
calculation method for the efficiency of hydrocarbon expulsion
based on parameter-diagram of source rock pyrolysis [J].
Petroleum Geology and Experiment, 2021, 43(3): 532-539.
FITF, ORNE, M. AR B N 5T
[J]. MIFHAR, 2008, 32(2): 138-142.

WANG Yaqing, LIN Chengyan, XING Huanqing. Advances in
the geologic applications of electrical imaging logging technology
[J]. Well Logging Technology, 2008, 32(2): 138-142.

SROKHE, XU, 6, 4. e Z20Ei 50" WA i)
A A AR AN 5 A FE RO Ok (D] AR,
2025, 46(2): 372-388.

ZHANG Yongshu, LIU Guogiang, YUAN Chao, et al. Quantitative
identification of shale oil lithofacies and optimization of favorable
lithofacies by combining macro-structure and mineral component
analyses[]]. Acta Petrolei Sinica, 2025, 46(2): 372-388.

X B . AR AL SR PPN BRI PR S xR, A
IR 5K, 2021, 48(5): 891-902.

LIU Guoqiang. Challenges and countermeasures of log evaluation
in unconventional petroleum exploration [ J]. Petroleum Exploration
and Development, 2021, 48(5): 891-902.

A, X ER, BEREE, & AR TUS A R E RIS TR
BRI ). ArheEdR, 2021, 42(11): 1405-1416.

LI Guoxin, LIU Guogiang, HOU Yuting, et al. Optimization method
of favorable lithofacies and fracturing parameter for continental
shale oil[ ] ]. Acta Petrolei Sinica, 2021, 42(11): 1405-1416.
W, BEE, B, 5. SO ih S ORI AR RS
KL ARSI A, 2015, 42(5): 555-565.

YANG Zhi, HOU Lianhua, TAO Shizhen, et al.
conditions and “sweet spot” evaluation of tight oil and shale oil [J].
Petroleum Exploration and Development, 2015, 42(5) : 555-565.
SO, AL, XU, A b AR ORI R B S R
HERELT]. AihBleAmE R, 2023, 8(4): 373-390.

ZHAO Wenzhi, ZHU Rukai, LIU Wei, et al. Advances in theory
and technology of non-marine shale oil exploration in China [J].

Petroleum Science Bulletin, 2023, 8(4): 373-390.

Formation

(i M=)



