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Abstract Lacustrine deep-water gravity flow sedimentary sand bodies are the crucial targets for oil
and gas development. Investigating the depositional characteristics of gravity flow sand bodies at the
development scale can complement gravity flow depositional models and provide a basis for efficient
exploitation of gravity flow reservoir. Based on cores, well logging and other data, this study examines the
depositional characteristics, microfacies classification, and distribution of the Chang 7, gravity flow in
Heshuinan area of the Ordos Basin at the development scale. We compare the reservoir characteristics
between the different microfacies and summarizes the gravity flow depositional model. The results show the
presence of six lithofacies types and six lithofacies combinations of the Chang 7,, including Massive-
bedded fine sandstone (Sm), Massive-bedded fine sandstone with mud pebbles and mudstone rip-up
clasts ( Smm ), Normally graded-bedding fine sandstone ( Sn ), Parallel-bedded muddy siltstone
(MSp), Lenticular-bedded silty mudstone (MSl), Massive-like mudstone (Mm). This study subdivides
the unconfined channel area into four sedimentary microfacies: main channel, channel margin, overflow
bank, mud faice of semi-deep to deep lake mud. The main channel is predominantly formed by sandy
debris flow deposits, exhibiting good reservoir properties, mainly consisting of Sm-Mm ( MSI) -Sm and Sm-
Smm lithofacies combinations. The channel margin is mostly formed by the hybrid flow deposits, exhibiting
moderate reservoir properties, primarily developing MSp-Sm and Sn-Sm (Smm) lithofacies combinations.
The overflow bank is mainly formed by the turbidity current deposits, with the poorest reservoir properties,
dominated by Sn-MSp and Sn-Mm ( MSl) lithofacies combinations. The Chang 7, gravity flow in the
Heshuinan area underwent three evolutionary stages: sandy debris flow, hybrid flow, turbidity current.
The gentle topography and complex fluid evolution result in significant lateral facies variations
perpendicular to the sediment source direction. During the same period, three main sedimentary facies
developed: main channel, channel margin, and overflow bank. Gravity flow depositional characteristics,
and sedimentary patterns are investigated in small-scale in this study, providing the theoretical guidance
for effective exploitation of gravity flow hydrocarbon reservoir.

Key words gravity flow deposits, sedimentary characteristics, sedimentary model, Yanchang
Formation, Ordos Basin
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Fig. 1 Location of Heshuinan area (a) and comprehensive stratigraphic column (b) of the Yanchang Formation in Ordos Basin

(modified from Zhang et al., 2021)
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Table 1 Lithofacies classification of deep-water gravity flow deposits in the Chang 7, submember of Yanchang Formation

in Heshuinan area, Ordos Basin
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Fig.2 Sedimentary structure and core photos of typical wells in the Member 7 of Yanchang Formation in Heshuinan area, Ordos Basin
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‘(IM K

218 + W E

#& 2026 4 2

B LG, RS o K IE L KE M2
Ui R — IR Ve IR DUAR 4 FH TR

(DR W W I i R e ol & ) =R N
(Shanmugam, 2013) o 7 FRA P ACGHE X 88, AP i
B O 4 BRI R TUAR T 1 B DUBUR AN
I ERRSAR, T RN A ol WL R U8 s
2)E, KEHMAE T MASG T, Wik 2 i
FOE S TE , 1B RD TR i L B DA A SR )2 B 2 10
HONFKEMAR . POIR)Z BN D SRR A 1~
13m, U6k, YRR RE POk = B RD 5 bk
RJERGE 3 m, REREEHBEILEAY —, KE—
e 1~20 em, B2 AHLMARHES

B TR IS A 44K 5 1) i A i O G X,
PREE KR SO FSE Fe ik, 20 BT 4R S VAL T o 0 3 2
IKRTRRE . BT DIERE | U AL SRR LIS 5 3R K
A ARG, T2 1) A 0 A R o M e e, R
AR, MmN, B ETERRL.
oy, whBiEE R UURUE EEBOR, iR iR
BERUIN . B AR B AR, b B R b 191
WK, OISR R 8 . XA R R & B
Jo B4R S AT A HROIR 2= R A0 e, 2 7 U s A
14 TE KL 3 728 J2= B AR o B i AR 2 B IR 5 0
A, LUEHAE I, Vo3, D0 il 5 00 A R4
TUE AP AL, T2 A0 AR KB 2R AR

H ARSI ATIE Bl , A — 2 e A S A
MR DU % o AR I R A R DT, BT
1 EDUIERL 8 A2 SR B0 | A7 )2 B B0k
EEpSE IR L TRV 2N N PR VR N W RN S N )
LS BAE Be4s, HUEP AR GE 20 em, W5
KBROPERHER, FEEFAMAGV. M,
0 H oy 2 L AR AR BRAR T, i 12 A

A ) — TR W U I DLRR IO K B T iR
Wyl e ), AR B A TR W — TR W I T B
KE RO A ML LR KA HELIE

4.2 RARMBEBLES WL

PAWF S X 3 R0 HF 127 K7, Bk ]
MO A R 2L A R B S R 0
KF, VT H Iy i UL AR (Y 2 1) o3 A A AL
(F4), L2THK T, EEEZERT | ERZKA
MwDE /DRI RO D S R AU 1 AR T
U, WE SR (29 66.1%) . b, FoKIER

R R 20.2m, d 7, W BJREE HLBIY 51. 8%,
KBGO RIEE K 10m, S 7, W B & B L il
1) 25. 6%, iR AR BRI EE L 8. 8m, K 7,
B JE LG B Y 22. 6% . 127 JRK 7, B AR LA
ARAAEL T, VIhE, FEm b EKE ., KEMN
G Wt R R E o

VERR LTI I BH I, 2 P47 P 8 2
ELWIE T ) ) FE T DOBUOR R, S SRR 2 A
Hb A 7K e DX TR g 3 AR ) T AR RRAE (B 5) o B
¢ DX T BV 5 1) FE K L K I 2k B s e A 3
HRE (K 5-a), RUIEPTEEE RS 2 Fhm g
TETEF YR J7 ] EIRATE M AR L 1K T,
W, FOKERRIERE R, RN Z WD T G R
b B B, i 2P 7K I 20 10 4 )5 5 40N
W TR S U e A s PR A e I s i O
KA, BN eI Ty 1, FKIE . K
T 2% Bl o TR AR Ut B B B (1 5-b),
e A2 SRR S AL 1o e 3 A Ak R b AR B OB R
I3 05 5 Ty A A ) RIS 32 /), EC o K T ) 2%
5 B IO e, BRI T ) 9 17 Wi A2 B
TR P AR TR IR S 22 1 22 28 ) TR

4.3 ARHEFE S 6 EHE

RO IR e IR A, W
AKX 7, B0 B BORH R A AR o AR
b, BRMHIX K 7, Wz kK )i A
A, W B2 DY B = AR AL B s . P b, E
KIE | KIEM G S A R E, KB LA IR
LVE R — AL 1 AT, K I M 2% R e 5 R B
PR A K PO LR

K 70 D TR S R A, EKE
PRI fe K, A i Bl kb (B 6) o /Kl
0 25 5 SE /K T8 Hh P9 g 1) ARG D5 1z 00 A, i e
FEEEERII . K77 2K 7] W0 A JE E E i
W), EOKIE TR W AR GE, K IE N S S i I AR
YJW i o R IR R R R L J TR,
IR B ARIRR P A TR AR, K BN 2k i R
PEALER A R . AR R, K7, mHB R KB YT
DAV B SN SEF ey S = R i DUE S VAN SV
— RV AR R D (B 7)) .

WA T R R OR SR
Xt 1A R DU BOAR P PR AL o 2K BT Y



‘CM K

o8k B XIS R REE DR ITBUSE S8 . DISR/R 2 a &K s b X 7, 3B 219
S S LRI
I PN
., N " SP/mV m »
Fo|d | B EE|G o oA WA
K FKiE
6
o TR - TR
1560 K %
RV
K K
71I
1570
TR
s
= | E | k FRB-EWIR | | g
S
ST R
1580 AT - TR
L/
& | k| 7 o
k| W
W | W
Fki
ES 4 B 1590 —
K TRV
7,2
1600 —
1610
K
72

IRy > [ =] [=

WE RERDE BBREE s RAWRE  REK PG
B4 SRS IR G K RHIX 127 FEK 7, T BUURUM

Fig. 4 Sedimentary facies in the Chang 7, submember of Yanchang Formation in Well L27 in Heshuinan area, Ordos Basin




LM K

220 + W 2B F R 2026 4 2 H
72943F N26H: N1393f: N1793 SE;

GR/API GR/API GR/API J

50 230 2’,’,‘{@\"‘ %[’iﬂ: 50 230 Z’;,é];‘f }i“’ﬁ-ﬂ 50 230 \,’T\J){ ‘7‘—,"[‘1»}1

SP/mV SP/mV | /m SPmV | /m

41 41 65 41 65

e

1640

1640-]
1660-|
1680-

1680-

2

N140JF L2279 Z1233F

GR/API GR/API

50 230[R ) kA 50 23058
SPmV | /m SP/mV | /m
465 4al__65

GR/API
50 230 Pk
SP/mY | /m

4 65|

1660

1700

o ¥
FKiE USTRES s
Eloes PR WYE B

-

s NeEg A TR

K5 SRR Z WA K R M XA 7, S BT BURH 2 ) T 1]

Fig. 5 Sedimentary facies profiles in the Chang 7, submember of Yanchang Formation in Heshuinan area, Ordos Basin

EZUIERL, LB IKE, KB HRRA
] LK R i s ik AL, %2 4R )2 LB BE 20 A1
1% ~15%, BiBE%EFEEPLE (0.08~1) %
107 pum?, ALEREAR A, F R 2R SR T MR,
T KRR FNEE >T0% 5 7K 38 M2 I 5L ) it 4 )2 40
PWRZ, RE D EEMILLIRARRIR AL, MG
JRALBRE E AL 4%~ 12% , BiE R FEE D
76 (0.04~0.1)x107° um®, FLBRERE /N, #HR
2R BT 58, S RFE SR M AN E Ry 30%~70% 5 Ui
IG5 2t s, LS RIBEL R B, ek

HEZALBRE E S TE 1%~8% , BiERFEUE
FiIgE (0.01~0.05)x107° pm’®, FLBREAZ RN,
R 2 W o, fe KHE R M A EE /N T 25%
(%£2).

5 AEREENRARER

AN 25 B R B9 T 502K 2 07 i T )
VLR UUBURRAE 45 FO R DR S 4546 T 0 BV
HiA W L BB W UL (X



‘(IM K

Hog Kk H1H XEE: HRREREGERITBRESE . DSR2 88 16K m b XA 7, 3B 6 221
. . : y ‘o0 36
———
> . 07294 : ° ° Z.240 Z.204
. N85 .
2 . SH123
O oN26 < °
. oL22
o 5 *N139 )
: 4 1\‘1140 . . °
. ‘ o127 °
. . JN182
E‘ ° ) ° oN179
<5m 5~10m 10~15m 15~20 m >20m FHAr FKiE VSRS i 2 G- 180 e J b T B

K6 SRR Z WM A KM KA T B RE S A (a) MOUUBURON P T 43 4 (b)

Fig. 6 Plane of sand thickness (a) and distribution of sedimentary facies (b)

of the Chang 77 layer in Heshuinan area, Ordos Basin

. . 0 3 6 9km .
\,
. ‘ ¢ 7240 7204 . ‘
02294 . . TE |
. | 7123 . .
. N26 . . C
2 JL22
o < oN139 - 0
y N140 . : p
° e]27 ¢ °
. o JNIS2
T‘ . ° eN179 b .
<5m 5~10m 10~15m 15~20 m >20m FiR0A FoKil SRS Tid I 2 IR 0 e Ji b

B 7 SWRZHEMWEKEBEK 7, AR (a) RITFMAEE 24 (b)

Fig. 7 Plane of sand thickness (a) and distribution of sedimentary facies (b)

of the Chang 7, layer in Heshuinan area, Ordos Basin

oy AE, 20155 JEAEWIAE, 20225 FEARAE, 2025).
HENWRHE S BERREZHE, A DURSE R
PRI B8 B TR 25 B 3 oy D RS AIE , Mk LA SO 4%
DAL HORS 2 34 o LU g U AR R R AR B
AR BB HESE 2 G0 20 ) 4 AR Al FR i
JK TE TR X H g A R A 10 AR ) IO R AT A5 4 ] 23 A
FEAE, A5 AN [7] GOk 1 58 )2 o e ik S DU B S

P IUR IE B o A T IR L i
HOK T WA e R0 i R AL B R (AR,
2025) o EMIRAFF SN, = A AT 2 DU
B A, ZHiEEG . KA R, =
PPN S 00 R R AR 3B 5 AT as g, SR GOK X
DUBL (EARAE, 2025) o HARMUALANR © = ff Al
G IATER IS 1B 8l . Ol S fild & B A AR TR 2R AR



_

CM K

222 ¥ o 2 F R 2026 4 2 A
R2 SBREWEAMEKEMEK 7, TEARRTREIEGEEEHFE
Table 2 Comparison of reservoir characteristics of different microfacies in the Chang 7, submember
of Yanchang Formation in Heshuinan area, Ordos Basin
YRR GEEEkm | JEE/m | EHAE] FLBEE/% | BiER107um’ R R 2k FRARAEFLBR A FEAE Es SN e
. A Lol == ALy
£ Wl i
I 'E 10] g N27JF, 1572m
Fokit 0. 5~6 2-13 11~15 0.08~1 = o WAPRLRIAL + AL
1} g 1 20
L 10 0. -
100 80 60 40 20 0 107107 107 10" 107 10
SRR 7 um
.2 o= sk
£ % —— BB TR
m .ﬁ 10/ §60 N
kit | 0.5~7 1~9 v 4-12 00401 | 2| &0 N2 160 i AL + AL
= 20
w10 0.
100 80 60 40 20 0 107 107 107 10" 10" 10
RN IE/ % 2 4%/um
A oM gLk
nE‘f 10 N —— BB TR
N = 10 S
i 2-9 0.5-4 " 1-8 0.01-0.05 | = £ Nt erm #h I AL
1 10/] =
%{10 2
s 101'00 80 60 40 20 0 n](}‘ ]()’D;E)‘—'r 10" 10" 10
HRALFNE % 2 F/um

sy k=)
ZE H
Y 4 4 M
A B B % ”
v Mm(MS1) y i

= o)

JERHZnR JERHRAN T <— > ekt Jertanh
[z WA WA WA
[ [ W w

SRS BRI KA

FRIE IR 2% it

VRV R S5 TR

— o) o O

VER AN Y
B Al
i @

BRI TT e RO B 73 i U AR R

Fig. 8 Depositional model of deep-water gravity flow in non-restricted channel depositional areas of

P8 SR 22 30T A K g X R I BR A 7Kl T

development-scale in Heshuinan area, Ordos Basin



‘(IM K

B2WE 1Y

XA TP A REEJNRTTRAHE S8 ISR 2 3 sk it X 7, 2B 1 223

SRR SR IR AR, A T RS B = R K E
DX W), i T RRBERARTE A L BB A 22
SEIRUA ORI 1Ay S AR 8 B A AL D D 5T R
o AP A I T A PR R /K GE A a2 353 A A i
JE R DT o W0 TR I8 i Ak 20z 3 K R R L b
T T B e (9 AR BR PR K G XS, W F SR
R 5 D ER S5 K AR 1) B8 AR MR et o A FR
PEAKGEDTARR DX, 10 A 8 AL A 1 K 350 5 0 3 2% I
PRI KR BEAE A AR W PR B, AATRTIES
AWM (Manica, 2012) o A B 18D I 14 )8
WELAMA S T e SO EE M i 3 K8 Bl
M, FKEEMEGE, Sy SOREAT . B R
A PR J82 4 1 5 9L 1A o 400 o 4 i 30 R0 ok 3 20 i
ZATAE TR T8 AL ) 11 T T o AR as Bl i
T, DU R AR EO A M A A I IV IE 0T
AVNIIP 2 A SENIE 37 €1 I SER - 58 JYARIN
JTZ oA T K E PN B R  o BE iz B R A Ak
T B REAE AR 22 AR, D SR S O OR R e Ak
PPN T 1 ELAHASV . VI ENDE
DUR, JE R T i 2 SO (15T 8) .

6 it

1) SRRZ WGk XK 7, W BeE i
DU T HORIZ BN A . SRRk . Je A # RJE Be
NS L VR SIS AR St R Ui H U = N e g =
R B BUIRZ Bk 0 e s S PR Ve 6
Pl E RSB RARRE 6 A A &, AU T RbBRE
TOLB . IR TUURL L b DU K I — TR i
LR B 27

2) MKHE A AR A A AL, R AR FR A K
I8 DX A o FOKTE L OKIEMS i R —
WP I AR 4 R UUARBO o A 7K Fl L X 3t Ak IR
BRI E K DRI, WA L 3 I 1) b, 4%
WA & T H, FKEZ TR, Wik
Il s AKIEM SR S5, PIPERZ 5 i 7 R AL
AN, WIMERRZE s TR — IR TR O U K b

3) SRRZMAM K 7, WEE S MR & T
W IR R RAW . A 3 AT BL, PR
W T e 2 24 1) Y A T 7 A B A 3 AR L M A 90 %

e LIRS 0 B T EOKIE L KIEM S | R R
W — R DU, RS TR 7, B A
R A AR R AY = W

£ % 3Lk ( References)

PRET , W 85 , B AR A VR IAR , XL, A= e, i FH, O K 2. 2023, 1fiE i)
IR 3T AR BRI B R 4 — B R RO AL T UORL. A
5 R IR HTT,44(6) : 1530— 1545, [ Chen X, Tao X, Qin J H, Xu
C F,Deng Y,Li Y Y,Gao Y,Yin T J. 2023. Hyperpycnal flow de-
posits of the Permian Lucaogou Formation in the Jimusaer Sag and its
peripheries, Junggar Basin. Oil&Gas Geology,44(6) : 1530- 1545

R EFEN, ERRA . 2022. GKMX =& RK 7 Bl
BURFAE S0 A7 . FIRRHE 2 e ( A AR RE2# M) , 24(2) « 23-30.
[ Chang L J,Pang ] G,Wang X Y. 2022. Sedimentary characteristics
of gravity flow in Chang 7 Member of Triassic in Heshuinan area.
Journal of Chongging University of Science and Technology ( Natural
Science Edition) ,24(2): 23-30]

AR R IR TR E R RS S, £, RTE
AR5 2023, AL ) 4 A0 R T ) O UL ARURR A B T ik 4R
B DAUEVE IR £ M B3 11 B XU A A b B A AR, 97(3)
839-863. [ Feng Y L, Yang Z,Zhang H,Zhang T S,Li P,Hou M
Q,Jiang W Q,Wang X N,Zhu J C,Li J R. 2023. Fine-grained gravi-
ty flow sedimentary features and their petroleum significance within
saline lacustrine basins: a case study of the Fengcheng Formation in
Mahu depression, Junggar Basin, China. Aeta Geologica Sinica,
97(3) : 839-863]

AR AR RE R SCE RRAT Ik G, X0, M. 2024
I T 1664 0 3 I T80 i v T 40 2 () J2 5 400k T 0 3 DB B L Ty
M X PR AF 4, 26(4) : 941-961. [ Feng Y L,Zou C N,
Yang Z,Jiang W Q,Zhang T S,Zhang H, Liu C, Wang X N. 2024.
Fine-grained gravity flow deposits and their significance for shale oil
within high-accommodation sequences in faulted and down-warped
lacustrine basins of China. Journal of Palaeogeography ( Chinese Edi-
tion) ,26(4) : 941-961]

FRIRM TR ISR TS, £ R W, ARG 2023, 34 o 11T B IR ) 4 6
SO0 G — W3R Y )2 P R X MU VR B R MR A I 4 oy
P2 ,25(5) : 992-1010. [ Gong C L,Xu C G,Guan D Y, Wang
Q M,Li D W. 2023. Sequence stratigraphic model of Bozhong subba-
sin during a syn-rift to post-rift transition and its controls on regional-
ly extensive sublacustrine fans. Journal of Palaeogeography ( Chinese
Edition) ,25(5) : 992-1010]

FORT eI RSB, T AR TE. 2023, i i 4 3R N 7 M B b = B
K R B kB R AE S UL U AU s BR AL 2%, 48(2) ¢ 503
—516. [Guan D Y,Du X F,Wang Q M, Wang Z P. 2023. Develop-
ment characteristics and sedimentary model of sublacustrine fan of
channel type in the Third Member of Shahejie Formation in the
northern Laizhou Bay Depression, Bohai Sea Area. Earth Science,
48(2): 503-516]

AN, XL, 446, 3K H, Carlos Zarala, 35 FI [&, 4% o5 Ji, A,
B, £ 2023, — Al T SR A g M 1R 32 T 00 P B



_

CM K

224 + W E

#& 2026 4 2

W2 Ok B SRR 22 30 b 1 = 28 8 S K 21 % 3K 3] T 1 DA 24 IE
. HBRFEL2%,48(1) : 293-316. [Li X B,Liu H Q, Yang W W,
Zhang Y ,Carlos Z,Ji L M, Yang Z L, Hao B, Huang J P, Wang J.
2023. A lacustrine basin driven by extreme events of alternate dry-
wet climatic cycles: evidence from outcrops of Yanchang Formation

in Upper Triassic,Ordos Basin. Earth Science,48(1): 293-316]

RUZE R 2P AR, 2R /D IR Rt R, R R A A B I, B

T 2015. SR 2 347 F i VY R S 4 21 7 g 9 DT BRI AR R
. ARSI % ,42(5) . 577-588.[ Liu F,Zhu X M,Li Y,
Xu L M,Niu X B,Zhu S F,Liang X W,Xue M G,He J C. 2015.
Sedimentary characteristics and facies model of gravity flow deposits
of Late Triassic Yanchang Formation in southwestern Ordos Basin,
NW China. Petroleum Exploration and Development, 42(5) : 577
-588]

XGPSR, XV, 22 4. 2023, SRR ZH AW AP K 7, W

B IR K D AR AL R B R Bt L BR B 22,48 (1) : 279-292.
[Liu X Y,Guo W,LiuJ Y,Li S X. 2023. Characteristics and explo-
ration prospects of deep-water sandstone reservoir of Chang 7, Sub-

Member, Ordos Basin. Earth Science,48(1); 279-292]

By ar, (g, B, 2= L4, JEOR P, TR, B4 2022, #)

W4 38 4 7 KB — 2 i S A R DU AE B LASR R 2 3
FHEEH S RERAK T BN AMWMBESF R,
49(6): 1143-1156.[ Lii Q Q,Fu J H,Luo S S,Li S X,Zhou X P,
PuY X,Yan H G. 2022. Sedimentary characteristics and model of
gravity flow channel-lobe complex in a depression lake basin: a case
study of Chang 7 Member of Triassic Yanchang Formation in south-
western Ordos Basin, NW China. Petroleum Exploration and Devel-

opment,49(6); 1143-1156]

VAT AT, LLN, AR, B AL IR AR M A 2023, SRR £ 0 4

o7 B X =B R AE AL T B A AR EE ) W DO R AR A
Je . T B 224, 25(4) ¢ 823-840.[ Lii Q Q,Xin H G, Wang
L,Luo S S,Dan W D,Feng S B. 2023. Sedimentary types, character-
istics and model of lacustrine fine-grained gravity flow in the Member
7 of Trassic Yanchan Formation in Ningxian Area,Ordos Basin. Jour-

nal of Palaeogeography( Chinese Edition) ,25(4) : 823-840]

VEZEW, W RN, W22, RN, iR I, EAEE, FRKA. 2022, 56

I 22 34 4 4 g 90 AEE 2L 9 AR K TE — e R A ek BB OB 7Y
LA 4 (AR D) ,52(1) 144~ 158, [ Pang ] G, Chang
LJ,GuoJ A,Chu M J,MaZ G,Wang Z X, Wang X Y. 2022. Depo-
sitional model of deep lacustrine sediment gravity flow deposits with
well developed channels and lobes in Yanchang Formation, southern
Ordos Basin. Journal of Northwest University ( Natural Science Edi-

tion) ,52(1) : 144-158]

FNE . 2015, IR OK T ) Ui ORI S 28 JE . s R 1 4, 34(3) 30

-36. [Sun G T. 2015. A review of deep-water gravity-flow deposi-
tion research. Geological Science and Technology Information,

34(3): 30-36]

T sE e, £ B X400, 5 R Hh & A RS, XL 2017.

SRR 22 T 2 R T = B R I A A VR K EE ) R AR AE B A
T S A b EE A%, 19(2) : 299~ 314, [Su N L,Zhong J H,
Wang S B,LiuS G,Ni L T,Qu J L.,Hao B, Liu C. 2017. Sedimentary

characteristics and petroleum geologic significance of deep-water

gravity flow of the Triassic Yanchang Formation in southern Ordos
Basin. Journal of Palaeogeography ( Chinese Edition),19(2): 299
-314]

g Al AR, B4 5, M0 B, X RE O, 22 55, 90 T o, BBk AR AL R

M, TE, &K, Wi, iR A, £ 2015, SRR 2 07 43t
HRX =& R E KA R BUE K H b BT S i B A R,
17(4) ; 541-552.[ Tian Y, Zhong J H,Wang S B, Tao H S, Liu S
G,Li Y,Sun N L,Shao Z F,Ni L T,Mao C,Ge Y Z,Chen B,Qu J
L,Wang G L. 2015. Seismites and their geological significances of
the Triassic Yanchang Formation in Fuxian exploration area, Ordos
Basin. Journal of Palacogeography ( Chinese Edition), 17(4): 541
-552]

TR, 2SR M, EAAR. 2012, SURZH AL B = F S E K ALK

6 {1l )z ALt 4 S I T R R e R 3Rl st B2 R, 14(3)
311-320.[ Wang L,Li W H,Lin T, Wang R G. 2012. Diagenesis
and its influencing factors of the Chang 6 interval of Upper Triassic
Yanchang Formation in Ordos Basin. Journal of Palacogeography

( Chinese Edition) ,14(3): 311-320]

EM B R K R A B R BRAR . 2025, SEUR 2 0 A

PR AR 7 )2 L B R D DB AR R AR B 23 A X AR
#H%,43(1): 154-168. [ Wang L, Lii Q Q, Zhang Y, Zhou H,
Zhan L,Luo A,Chen L K. 2025. Lithofacies characteristics and dis-
tribution patterns of deep-water gravity flow sedimentation in the
Chang 7 Oil Formation in the Southwest Ordos Basin. Acta Sedimen-
tologica Sinica,43(1): 154-168]

TR WY, R R0 TR BT, 5K R I A 2. 2023, 10 oP M o R S P AR

IR = B e b UURRARAE 55 & 7 B, M Bk 2%, 48(8) : 2979
~2992. [ Wang Q M,Du X F,Guan D Y, Zhang H G, Fu X. 2023.
Sedimentary characteristics and development pattern of sublacustrine
fan in the Third Member of Dongying Formation in the south-central

western slope of Liaozhong Sag. Earth Science,48(8) : 2979-2992 ]

R BEAE RS, SRE SR L X, R RS, T

2023. 35 1 W1 309 3 5 e U R B B 2 R 1 T D AR A3 A R AE -
VLSS A A4S MG v = Bep W B R ). Al iR 50T &,
50(4): 782-794. [ Wu Q R,Xian B Z,Gao X Z,Tian R H,Zhang
H Z,Liu ] P,Gao Y K,Wang P Y. 2023. Diversity of depositional
architecture and sandbody distribution of sublacustrine fans during
forced regression: a case study of Paleogene Middle Sha 3 Member
in Dongying Sag, Bohai Bay Basin, Fast China. Petrleum Exploration
and Development,50(4): 782-794]

ML BRER,ET, B A, 2023, R S A K X =

TARK T BOoUs b 4 48 2 B AL K 1 B R A PRl R
35(2): 80-93. [ Xiao L, Chen X, Lei N,Yi T, Guo W J. 2023.
Characteristics and main controlling factors of shale oil reservoirs of
Triassic Chang7 member in Heshui area, Ordos Basin. Lithologic

Reservoirs,35(2) : 80-93 ]

Wt X075 . 2013, 4 3 =4 X 58 7R 22 3 4 b 3 K 2 K b 2 LR

BB . B E 5 JF % ,40(5) : 513-520. Yang H, Deng X Q.
2013. Deposition of Yanchang Formation deep-water sandstone under
the control of tectonic events, Ordos Basin. Petroleum Exploration

and Development,40(5) : 513-520]

WA G s, SRR, 2 B A M, . 2014, SRR Z Wi A



_

CM K

B2WE 1Y

XA TP A REEJNRTTRAHE S8 ISR 2 3 sk it X 7, 2B 1 225

Mo T AR = & R U R A BRSO & ,41(6) « 661
-670.[ Yang R C,He Z L,Qiu G Q,Jin Z J,Sun D S, Jin X H.
2014. Late Triassic gravity flow depositional systems in the southern
Ordos Basin. Petroleum Exploration and Development,41(6) : 661
-670]

FHIR AL PhGRIS T KA B L R SR . 2024, SRR ST AR
BER =B AR T il 2 AL OK PUBURR i K 3 A BLAE. 5 Pkl <
#,36(5): 145-155. [ Yin H,Qu H J,Sun X H,Yang B, Zhang L
G,Zhu R X. 2024. Characteristics of deep-water deposits and evolu-
tion law of Triassic Chang 7 reservoir in southeastern Ordos Basin.
Lithologic Reservoirs,36(5): 145-155]

FRAL SR, VAU RRATIE, R TN, R K. 2022, 3 42 B = A
T UK R BORE BE R AL RRAE LA T A 3R Bl ) R 2
GEVH R . PR AE R, 24(3) « 415- 432, [ Zhang K, Wu
S H,Xu Y J,Xiong Q C,Gao Z J,Yu J T. 2022. Sedimentary char-
acteristics of mouth bar within lacustrine fan delta: insights from the
Lower Cretaceous Xiguayuan Formation of Sangyuan outcrop, Luan-
ping Basin. Journal of Palaeogeography ( Chinese Edition) ,24(3) :
415-432]

TR, 2R B A R XA, S R R AR, M.
2021, SPIR 220 G0 HE I 2L 7 i) A O s T R DR S R
AR AR TR IE XK Ty NE B A R,
42(5); 570-587.[ Zhang J Q,Li S X,Li H W, Zhou X P, Liu J Y,
Guo R L,Chen J L,Li S T. 2021. Gravity flow deposits in the distal
lacustrine basin of the 7th reservoir group of Yanchang Formation
and deepwater oil and gas exploration in Ordos Basin: a case study
of Chang 73 sublayer of Chengye horizontal well region. Acta Petrolei
Sinica,42(5) : 570~ 587]

SR S LA SRR, RS, B A B A R o 2019, A BRTOK
WA E R R B A 7R A1l ,40(1) : 1-34,55. [ Zhang G
C,Qu H J, Zhang F L, Chen S, Yang H C, Zhao Z, Zhao C.
2019 Major new discoveries of oil and gas in global deepwaters and
enlightenment. Acta Petrolei Sinica,40(1): 1-34,55]

KA T, 2R R, R IR K B, W 2 A, AR RU B 5.
2023. [ A W 6 380 7 T 3 80 JEE A T B B R T AR A 43 A
VA T8 T 4 3t 95 EL 19T B ol O R 0 A A O . o b A R
25(5) : 1049- 1068. [ Zhang Z L,Li Q,Zhu X M,Tan M X,Zhang
R F,Cao L. Z,Li F X, Shan D Q. 2023. Analysis of sedimentary
characteristics and seismic response of gravity flow sublacustrine fan
in continental faulted lake basins: a case study of the Paleogene
Shahejie Formation in Baxian Sag, Bohai Bay Basin. Journal of

Palaeogeography ( Chinese Edition) ,25(5) : 1049- 1068 ]

FRIENE W, BRI £, 5 R, BAR 4, FE 4k B, BRER 42 2020. 56
IR 28 307 4 b Bl AR il XA < A A 7 B i BUGORE B T BT Ak AT
T 24k ,94(3) : 957-967.[ Zhang X H,Feng S Y, Liang X W,
Feng S B,Mao Z H,Ren J S,Chen S H. 2020. Sedimentary microfa-
cies identification and inferred evolution of the Chang 7 Member of
Yanchang Formation in the Longdong area, Ordos Basin.Acta Geolog-
ica Sinica,94(3): 957-967]

RANEL, PNEEE, TR KA, KGR, I, IR E, LI AR W, T
AL, SRS, 0 0. 2024, o [E SR EROT S A AR 2 BT 5T B
RS RETT M. JURER,43(1) :1-25. [Zhu R K, Sun L,
Zhang T S,Zhang Z J,Shen A J,Mao Z G,Wang Z M,Ren Y L,
Jiang H,Zhang S R. 2024. Advances and Trends in Sedimentological
Research in Oil and Gas Exploration and Development in China. Ac-

ta Sedimentologica Sinica, 43(1): 1-25]

LiuM C,WuSH,Yue DL,XuZ H,Wan X L, Wu H L.,Chen Z H,Li Z.
2025. Palaeogeomorphological control on the depositional architec-
ture of lacustrine gravity-flow deposits in a depression lacustrine ba-
sin: a case study of the Triassic Yanchang Formation , southern Ordos
Basin, China. Journal of Palaeogeography,14(2) : 476- 500.

Manica R. 2012. Sediment gravity flows: study based on experimental
simulations. Hydrodynamics-Natural Water Bodies: 286.

Shanmugam G. 2013. New perspectives on deep-water sandstones: impli-
cations. Petroleum Exploration and Development,40(3) : 316-324.

Shanmugam G. 2017. Global case studies of soft-sediment deformation
structures ( SSDS) : definitions, classifications, advances, origins, and
problems. Journal of Palaeogeography,6(4) : 251-320.

Shanmugam G. 2000. 50 years of the Turbidite Paradigm ( 1950s 1990s) :
deep-water processes and facies models: a Criti cal Perspective. Ma-
rine and Petroleum Geology,17(2) ; 285-342.

Walker R G. 1978. Deep-water sandstone facies and ancient submarine
fans: models for exploration for stratigraphic traps. AAPG Bulletin,
62(6) : 932-966.

Wang F,Chen R,Yu W,Tian J C,Liang X W, Tan X F, Gong L. 2021.
Characteristics of lacustrine deepwater fine-grained lithofacies and
source-reservoir combination of tight oil in the Triassic Chang 7
Member in Ordos Basin, China. Journal of Petroleum Science and
Engineering,202 . 108429.

Zavala C, Arcuri M. 2016. Intrabasinal and extrabasinal turbidites: origin

and distinctive characteristics. Sedimentary Geology,337: 36-54.

(RERE IEE)





