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Fig.1 = Structural units of the Ordos Basin (a) and comprehensive stratigraphic histogram of the Triassic Yanchang Formation,

Fuxian area (b)
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Fig.2 Typical core photos of sliding-slumping gravity flow in the Chang 7 member of the Yanchang Formation, Fuxian area

(a) well FX191, 1 569.60 m, minor offset; (b) well L225, 1 654.23 m, sliding surface; (c¢) well 1.225, 1 654.42 m, sliding surface, sandy injection body; (d) well L383,
1 666.21 m, stepped fault; (e) well 1241, 1 551.60-1 551.90 m, developed deformation structure; (f) well 1.241, 1 551.10-1 551.40 m, developed deformation structure;
(g) well L241, 1 561.97-1 562.26 m, upper massive bedding, middle enclave bedding, lower horizontal bedding; (h) well 1241, 1 560.70-1 560.96 m, wrapped bedding;

and (i) well 1256, 1 309.88-1 310.08 m, crumpled deformation structure
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Fig.3 Typical core photos of sandy debris flow gravity flow in the Chang 7 member of the Yanchang Formation, Fuxian area

(a) well 1.230, 1 787.74 m, massive bedding; (b) well 1256, 1 281.81-1 282.11 m, massive bedding; (c) well FX168, 1 627.59 m, massive bedding; (d) well 1241, 1 550.06-
1 550.35 m, massive bedding; (e) well FX191, 1 546.64-1 546.90 m, massive bedding; (f) well FX191, 1 544.70-1 544.95 m, massive bedding; (g) well L256, 1 285.93-
1 286.08 m, mud pack structure; (h) well FX191, 1 552.00-1 552.10 m, mud pack gravel structure; (i) well FX168, 1 637.41 m, developed mudstone tearing debris; (j) well
FX191, 1 564.13-1 564.53 m, developed mudstone tearing debris; (k) well FX191, 1 561.08-1 561.23 m, developed mudstone tearing debris ; (1) well FX191, 1 568.30-
1 568.50 m, developed mudstone tearing debris; (m) well FX191, 1 560.63-1 560.80 m, developed mudstone tearing debris; (n) well FX191, 1 569.20-15 69.60 m, developed
mudstone tearing debris; (o) well FX168, 1 638.50 m, developed mud gravel; (p) well FX191, 1 568.10-1 568.30 m, developed floating mud gravel
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(L1121 570.55 m, fif1 )7 51 BCD BZ; () L1129, 1 501.30 m, #1525 )5 51 AE Bt ; (h) L1123, 1 547.66 m, B L5 /751 ACE Bt ; (1)1.241 -, 1 565.33~1 565.48 m,
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Fig.4 Typical core photos of turbidity current gravity flow in the Chang 7 member of the Yanchang Formation, Fuxian area

(a) well 1.266, 1 262.47 m, flame-like structure; (b) well FX191, 1 561.23-1 561.30 m, development ditch mold; (c) well FX191, 1 548.60 m, development trench
mold; (d, e) well FX191, 1 542.44 m, developed trough model; (f) well L112, 1 570.55 m, Buoma sequence BCD section; (g) well L112, 1 501.30 m, Bouma sequence AE
section; (h) well L112, 1 547.66 m, Bouma sequence ACE segment; (i) well 1.241, 1 565.33-1 565.48 m, wavy rhythmic bedding, Bouma sequence CE segment; (j) well
L112, 1 503.07 m, Bouma sequence ACE segment
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Fig.5 Particle size probability curve of gravity flow in the Chang 7 member of the Yanchang Formation, Fuxian area

(a) one-stage suspension; (b) wide arch; (c) one-stage suspension
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Table 1 Gravity flow sedimentary types and lithofacies assemblage characteristics of the Chang 7 member

in the Yanchang Formation, Fuxian area
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Table 2 Gravity flow sedimentary types and lithofacies assemblage characteristics of the Chang 7 member

in the Yanchang Formation, Fuxian area
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Fuxian area

FHRIMTERIGE T R B, BD B R s LA X I /BR il
AGEVTRL) Tl i b7 Balih H 500 219% , 2B H:
PSRy A N AT A RSV WDk UL N

K 7, DU ] (18] 13a) K E S DR = 52
RH T X ALES, H & & RN, BRI 7K
RNEF TN A S A 2 00 19 e AR TR (3
TULRL) 0/ i AR BR P 2K T O o R i 3 — il O
DU (RARBEUUR . il 1) 52 I AR — g 75 1) AN X A
O3 A o AR BRI AKGE YURR 32 B0 T AR5 X PE L,
e AU S AR P AR R AR, BRIV —
ST e AR 32 R K R R ER R R AE
e I (AR T AR 5 B R et 30 A PR A 100 0 58 8 2 TR
K Z LR R R A SR (T A E )2, K700
FEUHSF 0 = 44 A 7K TR RD 2= 5 — W e DL R, LA AE
oA 3 JEBR & K GE & F XA AE R T i
H¥r.

K 7, OB (1 13b) « A T 7,100, %K
A PRUUBIA W 22, U AHB PR R R A T
T 3 8 T AR/BR R K T SRR AN S AT
A R /BIR ] 1 7K R i, R b BR i 7k
T PR 25 | B A IR AE A R BRI K 2 A B
o FoR A o Tl I 3 A T R BRI K
.

K7, DU (B 13¢) - 54 7 AR/BR MK i
FISRBEVORL, oAV A B KA. ML TR 7,
AFIU , KR i AR b i e S T, — A W
GERD R 1) P RS HEDE , B0 — R T R /N, T

RS W AN Y STERTR AV L NS
PRUTRUE D o R AR A, Tk gt 32 28
A T AR/BR i P A H 1 2 A e LR 3l

5 455

(1) BR/R Z W a b & ELh X 41 K 7 B 2
KW S—U 40 AR e A R O 3 R
DUBUMOAH o D IRE S R TR & B MU A R, 3 Fh R
TP b LRk 83.5%

(2) £ 7 BeaE b B e SRR 4k =20y 2
B BRI g L HUE T WA F Bk
B LAY B eHE S8 S +HE R E A R
FIE+EPIEE AR 6 Fh2RAL, RI5 R bl s
FH2 RIETFAN 1 11 FpA ARSI 00 5 AH 2 4G
JEZ W S A A T —H R R A A 2
AR B BRI A AR RN JZ Ok alge b 25 A0 5 U A A0 32 2
G IR A A 2 PO SRR A A
EE ZHR A I R ER e At R E A
ML BT 5 AH RN 2 o (e A

(3) £ 7 UURR ] Bl X5 A kg 2 R — R
AT, BOKE I LA K R ey, fal & Bl
il EEE KRG . OKE NIRUTR A B
B, SR IEA TR B R A ) A — i —5”
A BCE, O T IR R A A5 K7 BERP IR
R T A A i R B, Tl E b, R
— R FIEEEA



523

K ZEAE SR 2 e B DR 7 B K D IO B R X

609

— I ] / [ ]
Sl KL KT KT WK ARRBE K
WM RRBUUBL  WLEDUBL IRERIRL LSRR
CJ L] =]
W HOMEOE TR i kI KTHLEEI
LB

P13 & B XA R A 7 BEDURR AR A
(@)K 7,325 (D) 7,32 ()7 32
Fig.13  Sedimentary facies diagram of the Chang 7 member, Yanchang Formation, Fuxian area

(a) Chang 7, sub-member; (b) Chang 7, sub-member; (c¢) Chang 7, sub-member



610 LT A S 14 Faat
iRt WMERMEAATFTAEERABEIAAL S B R R % 2015 WRSH AN E B SR REK
AT A SO e B AN A L, BRI LAk K 8—1K 6 T Z A AR ARAG 15 AR LR [I]. b =4, 17
(6) :797-804. [Ge Yuzhu, Zhong Jianhua, Li Yong, et al. 2015.
NS~ 8 0 A5 By Ae
/‘J}_ = " EP T d iﬁ: Genetic discussion about eye-like structure of the Chang 8-6 inter-
% %‘Iﬁik(Re ferences) vals of Triassic Yanchang Formation in Fuxian area, Ordos Basin
= [J]. Journal of Palacogeography, 17(6): 797-804. ]
Vi3 Wb e A 4 2011, SRR Zo30 4 rh— i = B =i B B akHE, 45 2023, IARADRLTUBUA DR 1Lk 5 0

‘/)Li\XfrEﬂiEZdJI#FE’J?E%[J] Hu Al , 85(10) - 1681-1690.

[Chen Anqing, Chen Hongde, Hou Mingcai, et al. 2011. The
Middle-Late Triassic event sediments in Ordos Basin: Indicators
for episode I of the Indosinian movement[J]. Acta Geologica Si-
nica, 85(10): 1681-1690. ]

MR DL AR, 55 2012, SRARZIN G s HlIX =B
AP AR I DURVREAE B A R 3 L[], WA, 30
(6):1042-1052. [Chen Fei, Hu Guangyi, Sun Lichun, et al. 2012.
Sedimentary characteristics and the significance of petroleum ex-
ploration of sandy debris flows of Yanchang Formation of the Up-
per Triassin, Fuxian area, Ordos Basin[J]. Acta Sedimentologica
Sinica, 30(6): 1042-1052. ]

FEEREE . 2015, AAIT AU ES T LU 101 4 3 ) i A A A 5% S L T 7

SN, PUAR2EAR, 33(2) :385-393. [Du Jinxia. 2015. Characteris-
tics of gravity flow sediment and its geologic significance in north-
ern Songliao Basin[J]. Acta Sedimentologica Sinica, 2015, 33(2):
385-393. ]

AR AR SRt AF L 2023, JE LI AR F ) VR TR A L ot
S IMIAR RS SC: LAV N 7K £ b B2 380 111 o XU 2 A A1 . o 2
4% ,97(3) : 839-863. [Feng Youliang, Yang Zhi, Zhang Hong, et
al. 2023. Fine-grained gravity flow sedimentary features and their
petroleum significance within saline lacustrine basins: A case study
of the Fengcheng Formation in Mahu Depression, Junggar Basin,
China[J]. Acta Geologica Sinica, 97(3): 839-863. ]

BN F R4, BKRAETH, 4. 2010 BRRE A AR — R R IR
IR S DR RERAE (0] 75 A0, 30 (1) £ 99-105. [Fu

2010. The pro-

venance and features of depositional system in the Yanchang For-

Guomin, Zhao Junxing, Zhang Zhisheng, et al.

mation of Triassic in southeast area of Ordos Basin[J]. Journal of
Mineralogy and Petrology, 30(1): 99-105. ]

fihas e, W, /N 4 2015, SRS AL AR LI K 7 BEI
TEAYTE SR UTRRENT A [J]. A A iR Ak 430 412 , 2015, 34
(1) :29-37. [Fu Jinhua, Luo Shunshe, Niu Xiaobing, et al. 2015.
Sedimentary characteristics of channel type gravity flow of the
member 7 of Yanchang Formation in the Longdong area, Ordos Ba-
sin[J]. Bulletin of Mineralogy, Petrology and Geochemistry, 34(1):
29-37.1]

TR AR TS S AL 2022, YHEVES SR M UV T B PG AR i A I
T ) ROUBARAE S SO R[] s, 40(3) - 378-381.
[Gao Yuhui, Tong Ying, Huang Huihui, et al. 2022. Relationship

an;

between gravity flow sedimentary characteristics and oil and gas in
continental lake basin on the west slope of Shawan Sag, Junggar
Basin[J]. Xinjiang Geology, 40(3): 378-381. ]

R 2 LSRR 22401 73 b 4l 1 b IXAE K 21 4K 7 30012 2H 73 3k 0 )
[, DURR2E4, 41 (4) : 1227-1239.
Zhang Yan, et al.

[Huang Junping, Yang Tian,

2023. Sedimentary dynamics and deposition
model of lacustrine finegrained sedimentary rocks: A case study of
the Chang 7 oil member from the Yanchang Formation in the Ordos
Basin, Tongchuan area[J]. Acta Sedimentologica Sinica, 41(4):
1227-1239. ]

. 2018, WA AR T A A TUBURHIE B TR : LAl
AT Ty e T B e ARk b = BRI i T B SRR
25(1) : 6-13. [Jiang Chao. 2018. Characteristics and model of
gravity flow sand body deposition in the slope zone of rifted lacus-
trine basin: A case study from the Sha3 member in the south slope
zone of Bonan Sag, Zhanhua Depression[J].
and Recovery Efficiency, 25(1): 6-13. ]

ZE A, BRI AT, 55 2018, SRR T RS L AL T i
DU EER R D] PHALICE2A R (A RBL R , 48 (4) 1 603-
610. [Li Keyong, Xiong Shan, Niu Binli, et al. 2018. The main

Petroleum Geology

controlling factors of gravity flow of the Upper Triassic in the
southern Ordos Basin[J]. Journal of Northwest University (Natural
Science Edition), 48(4): 603-610. ]

ZEMATE AT At B AR, S 2011 DS R AR S SO SRR 280
F M IEA 2 K GURRBIE T eh A R[], S BRA} 2 E i, 26(3)
286-294. [Li Xiangbo, Fu Jinhua, Chen Qilin, et al. 2011. The
concept of sandy debris flow and its application in the Yanchang
Formation deep water sedimentation of the Ordos Basin[J]. Ad-
vances in Earth Science, 26(3): 286-294. ]

ZERATE, XL, BRI AR, S5 . 2010, KB I 50 TR B AR A B
HXF RO R G i AR AR : LSRR Z i i — 8 RAE KA
B[ VLA 2%, 28 (4) - 717-729. [Li Xiangbo, Liu Huaqging,
Chen Qilin, et al. 2010. Characteristics of slope break belt in large
depression lacustrine basin and its controlling effect on sandbody
and petroleum: Taking the Triassic Yanchang Formation in the Or-

dos Basin as an example[J]. Acta Sedimentologica Sinica, 28(4):

717-729. ]
AAH I, XL, 5S4, 45 . 2009, BIRZ M fdh = & R IE K AL b i
MJ:{M%%MSH’ TUCKRBI]. AP AR, 21 (4) : 19-21. [Li

Xiangbo, Liu Huaqing, Wanyan Rong, et al. 2009. First discovery
of the sandy debris flow from the Triassic Yanchang Formation, Or-
dos Basin[J]. Lithologic Reservoirs, 21(4): 19-21. ]

ZEHATE, XL, 5K S, 45 2014, FORBRRIRTD #0588 I A R 4 4
TESE - “VEALBR 454 - LASP/R 230 it I = B AL 5
[3]. Dif2=Hz,32(4) :611-622. [Li Xiangbo, Liu Huaqing, Zhang

Zhongyi, et al. 2014. “Argillaceous parcel” structure: A direct evi-



2 gk AL SR W E B XK 7 B K TR DU MR X 611

dence of debris flow origin of deep-water massive sandstone of
Yanchang Formation, Upper Triassic, the Ordos Basin[J]. Acta
Sedimentologica Sinica, 2014, 32(4): 611-622. ]

2RI, 350, BUKLL %5 . 2022, BRR S A A HE TR IC 6 BE R h
TROCER I EL B pC PR (], Wi Bk il U, 29(1) : 40-46. [Li Xiaolu,
Ma Fangxia, He Yonghong, et al. 2022. Sedimentary types and
genesis of gravity flow in Chang 6 member of southeastern Ordos
Basin[J]. Fault-Block Oil & Gas Field, 29(1): 40-46. ]

Pt AR, 5. 2022, BRRZHTA LY AR HIX I 7 By iR
TR PR 7 R AN R ] DB, 40 (3) £ 641-652.
[Liang Xiaowei, Xian Benzhong, Feng Shengbin, et al. 2022.
Architecture and main controls of gravity-flow sandbodies in Chang
7 member, Longdong area, Ordos Basin[J]. Acta Sedimentologica
Sinica, 40(3): 641-652. ]

B AR AT T, 5 2013, SRR A I A X AT K 4
JIIR TR IE S HAR U [T]. Hb2F T 2%, 20(2) :29-39. [Liao Jijia,
Zhu Xiaomin, Deng Xiugin, et al. 2013. Sedimentary characteris-
tics and model of gravity flow in Triassic Yanchang Formation of
Longdong area in Ordos Basin[J]. Earth Science Frontiers, 20(2):
29-39.]

XUZE KA, i, 45 . 2020, SRARSIAHIE KA oK T i 4
HH R B RRAE S HAE SEME[T]. W HL R ETVA , 36 (6) : 46-55. [Liu
Fen, Zhu Xiaomin, Liang Jianshe, et al. 2020. Lithofacies charac-
teristics of Gravity flow deposits and their impacts on reservoir
quality in the Yanchang Formation, Ordos Basin[J]. Marine Ge-
ology Frontiers, 36(6): 46-55. ]

XU DRI BT, A5 2017, RS AT ZOE G L R T —
B U Z BUE I TR G AU R R D). B A, 19
(5):807-818. [Liu Lei, Chen Hongde, Zhong Yijiang, et al. 2017.
Gravity-flow deposits in the members 1 and 2 of Paleogene Shahe-
jie Formation and their significance for oil-gas exploration in
Liaodong Bay Depression, Bohai Bay Basin[J]. Journal of Palaco-
geography, 19(5): 807-818. ]

XUFHHE . 2003, WHAZK T B UTBVRFAE K20 K 2 - LLOHE A58 H 75
VBB U BH 41 4 9 (3], UAR# 4R, 21(1) : 148-154. [Liu Zhaojun.
2003. Lacus subaqueous fan sedimentary characteristics and influ-
ence factors: A case study of Shuangyang Formation in Moliqing
fault subsidence of Yitong Basin[J]. Acta Sedimentologica Sinica,
21(1): 148-154. ]

BEAr AT e, Bk, % 2022, MREIAE KiE—Se 2 A
PRUUBURAIE R A - AR 230 3 L PG i A =% AR A A K 7 B
I, AR 5T % ,49(6) : 1143-1156. [Lii Qigi, Fu Jin-
hua, Luo Shunshe, et al. 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 For-
mation in southwestern Ordos Basin, NW China[J]. Petroleum Ex-
ploration and Development, 49(6): 1143-1156. ]

WERIHT. 2012, KA BEIGHOKE TG : LA 2 75 (L H 4R
JBI[D]. BB : BAREL T K 2% . [Pan Shuxin. 2012. Deep-water
gravity deposits in Songliao terrestrial basin[D]. Chengdu:

Chengdu University of Technology. ]

PHRER, . 2020, SR 20 44 PY g TR AE IS 2 6 BUER 1 IR TURRRR

AIE B FLal A b T & L[], DR 2241, 38 (3) £ 571-579. [Ran
Yixuan, Zhou Xiang. 2020. Sedimentary characteristics and petro-
leum geological significance of the Chang 6 gravity flow in the
southwest Ordos Basin[J]. Acta Sedimentologica Sinica, 38(3):
571-579. ]

VT A P45 2017, WRE A T =8 R IE KA

VKT IR DIBRAE S LA b BT LT, i34, 19(2)
299-314. [Sun Ningliang, Zhong Jianhua, Wang Shubao, et al.
2017. Sedimentary characteristics and petroleum geologic signifi-
cance of deep-water gravity flow of the Triassic Yanchang Forma-
tion in southern Ordos Basin[J]. Journal of Palacogeography, 19
(2):299-314. ]

TAEEE . 1991, W1AH PYRCHE JE R A U UR R RUMLBR[T]. M5 2447 , 65

(4) :299-316. [Wang Deping. 1991. The sedimentation and for-
mation mechanism of lacustrine endogenic debris flow[J]. Acta
Geologica Sinica, 65(4): 299-316. ]

R/, M, FHER 55 2010, TURRY) BB I0 100 & T 7 il

YL AR, BUAREE TR 2 4 (A SRR . 37(4)
463-468. [Wang Ying, Wang Xiaozhou, Wang Yingmin, et al.
2010. Determination of the gravity flow critical gradient using
sedimentary simulation experiment[J]. Journal of Chengdu Univer-
sity of Technology (Science & Technology Edition), 37(4): 463-
468. ]

TP, TEREE, TR 5. 2022, 3% Z B K 1M1 245 30 e ke e s —

T B OB AE )] il I, 29(4) £ 489-495, 538,
[Wang Yufan, Yin Tianhao, Ding Yi, et al. 2022. Sedimentary char-
acteristics of gravity flow from Lower submember of the First
member of Tengger Formation in the eastern steep slope belt of Aer
Sag, Erlian Basin[J]. Fault-Block Oil & Gas Field, 29(4): 489-495,
538.]

SRS TG, A% B 2012, T I A I 2 T I TRURRAE

S DU 2 M BB AR MASE A N B ]. Memiisk, 19(1) 1121+
135. [Xian Benzhong, Wan Jinfeng, Jiang Zaixing, et al. 2012.
Sedimentary characteristics and model of gravity flow deposition
in the depressed belt of rift lacustrine basin: A case study from
Dongying Formation in Nanpu Depression[J]. Earth Science Fron-
tiers, 2012, 19(1): 121-135.]

Blakde BRI, RED, 2. 2004, =AU TSR HAUA Y il 1

WIE[T]. DUAL2E4R, 22 (4) : 573-578. [Yan Jihua, Chen Shiyue,
Song Guogqi, et al. 2004. Preliminary study on the formation of
fluxoturbidite in front of delta[J]. Acta Sedimentologica Sinica,
2004, 22(4): 573-578. ]

eI, w4, 2 2021, AEMFGE 1AL X Y = p i

Bed i L[], AR AR (A SRBERR) ,45(4) «
1-11. [Yang Jianping, Huang Yarui, Lu Huidong, et al. 2021. Trig-
gering mechanism of gravity flow sandbodies of middle Es, mem-
ber in the north of well Ying 11, Dongying Depression[J]. Journal
of China University of Petroleum (Edition of Natural Science), 45



612 A

¥ Ha4t

(4): 1-11.]

Wl G W, 4. 2014, SRR 2 p g =S
MOLRRIR R 7] AR 5 JF &, 41 (6) : 661-670. [Yang
Renchao, He Zhiliang, Qiu Guigiang, et al. 2014. Late Triassic
gravity flow depositional systems in the southern Ordos Basin[J].
Petroleum Exploration and Development, 41(6): 661-670. ]

T I NG, TSR . 2021, PRARKG AR G OK S R DRI FE
B JL 5 AR D). DEFR 2% 4R, 39 (1) : 88-111. [Yang Tian, Cao
Yingchang, Tian Jingchun. 2021. Discussion on research of deep-
water gravity flow deposition in lacustrine basin[J]. Acta Sedimen-
tologica Sinica, 39(1): 88-111. ]

T, BREDE, BRAkAE, 25 2006, = AN ETZ0H IR MAUATE pliad 72
RERL[D). VLA, 24 (1) : 50-55. [Zhang Guanlong, Chen Shi-
yue, Yan Jihua, et al. 2006. Simulation of luxoturbidite in front of
delta[J]. Acta Sedimentologica Sinica, 24(1): 50-55. ]

ARARE, BUBOEE , M, 45 . 2009, REARBIZEGEKED BT T R L
5O AR : AR IR 2048 s 0], YLARA#41, 2009,27(6) :
1065-1075. [Zou Caineng, Zhao Zhengzhang, Yang Hua, et al.
2009. Genetic mechanism and distribution of sandy debris flows in
terrestrial lacustrine basin[J]. Acta Sedimentologica Sinica, 27(6):
1065-1075. ]

Bouma A H. 1962. Sedimentology of some flysch deposits: A graphic
approach to facies interpretation[M]. Amsterdam: Elsevier: 1-168.

Johnson D. 1938. The origin of submarine canyons[J]. Journal of Geo-

morphology, 1: 111-340.

Kuenen P H, Migliorini C I. 1950. Turbidity currents as a cause of
graded bedding[J]. The Journal of Geology, 58(2): 91-127.

Passega R. 1964. Grain size representation by CM patterns as a geo-
logic tool[J]. Journal of Sedimentary Research, 34(4): 830-847.
Shanmugam G. 1996. High-density turbidity currents: Are they sandy
debris flows?[J]. Journal of Sedimentary Research, 66(1): 2-10.
Shanmugam G. 2002. Ten turbidite myths[J]. Earth-Science Reviews,

58(3/4): 311-341.

Shanmugam G. 2009. Slides, slumps, debris flows, and turbidity cur-
rents[M]//Steele J H. Encyclopedia of ocean sciences. 2nd ed.
London: Elsevier: 447-467.

Shanmugam G. 2013. New perspectives on deep-water sandstones: Im-
plications[J]. Petroleum Exploration and Development, 40(3): 316-
324.

Shanmugam G, Lehtonen L R, Straume T, et al. 1994. Slump and
debris-flow dominated upper slope facies in the Cretaceous of the
Norwegian and northern North Seas (61-67° N): Implications for
sand distribution[J]. AAPG Bulletin, 78(6): 910-937.

Wang R Y, Wang G P, Zhao G, et al. 2023. Geological characteristics
and resources potential of shale oil in Chang 7 member of Upper
Triassic Yanchang Formation in Fuxian area, southern Ordos Basin,

western China[J]. Unconventional Resources, 3: 237-247.

Sedimentary Characteristics of Deep-Water Gravity Flow in the Chang
7 Member of the Yanchang Formation in the Fuxian Area, Ordos
Basin and Its Significance for Petroleum Exploration
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Abstract: [Objective] The Chang 7 member of the Triassic Yanchang Formation in the Ordos Basin mainly developed
semi-deep lake-deep lake subfacies; deep-water gravity flow deposits are widely developed. This study aimed to
clarify its sedimentary characteristics and distribution rules which can indicate the direction of oil and gas exploration.
[ Methods | Taking the Chang 7 member in the Fuxian area of the southeastern basin as the research object, based on
the fine description, grain size analysis and logging data of centimeter-level cores from 13 coring wells, the types and

characteristics, distribution law and evolution model of gravity flow deposits in the Chang 7 member were clarified.

Foundation: Shaanxi Provincial Natural Science Basic Research Program, No. 2017JM4014; Shaanxi Provincial Department of Education Special Re-
search Project, No. 18JS090

Corresponding author: BAI YuBin, E-mail: baiyubin@xsyu.edu.cn



5524 K ZEAE SR 2 e B DR 7 B K D IO B R X 613

Combined with oil and production test data, the control effect of gravity flows on reservoir distribution was analyzed.
[ Results ] The results show that the Chang 7 member in the Fuxian area mainly developed three types of gravity flow
sedimentary microfacies: sliding-slump, sandy debris flow, and turbidity current deposition. The sliding-slump
deposits are characterized by the development of enclave bedding, crumpled deformation structures, and syn-
depositional stepped small faults and sliding surfaces and are dominated by mixed deposits of sandstone and mud-
stone. Sandy debris flow deposits have developed thick massive sandstone, mudstone tearing debris, and mud-
encapsulated gravel structure. The thickness of single sand body is 0.3-3.5 m, and the cumulative thickness can
reach more than 10 m. Turbidity current deposits have developed flame-like structures, groove molds, other bottom
mold structures, and incomplete Bouma sequences. Sand bodies are small in scale and limited in development. The
thickness of single sand bodies is several centimeters to tens of centimeters. The Chang 7 member is divided into six
typical logging facies combinations and 11 lithofacies types. The grain size probability accumulation curve is charac-
terized by “one-stage suspension” and a “wide arch”. Most of the data in the C-M diagram are parallel to the C=M
baseline.[ Conclusions ] Among the three kinds of gravity flow sedimentary microfacies in the Chang 7 member, the
sandy debris flow has the largest scale of development, accounting for approximately 80%, and the drilling frequency
is 60%, making it the most favorable reservoir. Sliding-slump and turbidity current deposits account for approximate-
ly 10%. The formation mechanism of the gravity flow in the Chang 7 member is a variety of effects of underwater slope
break zones, volcanos, and earthquakes. The development scale of deep-water gravity flow deposits is large, and it
forms a good “source-reservoir-cap’ combination configuration with source rocks vertically, creating conditions for
the near-source accumulation of tight oil. On the plane, the Chang 7, sub-member mainly developed turbidity current
deposits, and the Chang 7, and Chang 7, sub-members mainly developed sandy debris flow and turbidity current de-
posits. The sandy debris flow sand body has a high oil level, mainly oil immersion and oil spots. In the sandy debris
flow development area, the industrial oil flow wells account for 21% of the total number of test wells, making it the
key target area for the next exploration.
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