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Abstract To investigate the spatial distribution and depositional patterns of fine-grained lithofacies
in the Chang 7, submember of the Triassic Yanchang Formation in the Longdong area of Ordos Basin, a se-
ries of flume simulation experiments were conducted. The experimental design consisted of 13 rounds
grouped into three depositional stages. Quantitative data on the fine-grained depositional processes were
acquired using a 3D scanner, 4K high-resolution video capture, and flow velocity sensors. The experi-
mental results show that; (1) Four main lithofacies were identified in the experiments; tuff, fine- to very
fine-grained sandstone, siltstone, and mudstone. Based on depositional environment characteristics, nine
lithofacies assemblage types were recognized; (2) From the sediment source to the deep lacustrine area, a
progressive fining trend in lithofacies is observed. Hydrodynamic energy decreases basinward, leading to
reduced thicknesses of tuff and sandstone deposits and increased accumulation of mudstone; (3) The
paleomorphology , hydrodynamics and material source control fine-grained sedimentary lithology distribution
with remarkable regularity. The typical rock phases in the deep lake area are thick mudstone interbedded
with tuff and thick mudstone interbedded with thin layer of siltstone; Hydrodynamic regime governs the
types of fine-grained lithofacies assemblages. The scale of their development is influenced by the strength of
sediment supply. In addition, the nature of paleogeomorphic units affects water energy distribution and se-
diment transport pathways, ultimately determining the spatial configuration of lithofacies assemblages. The
experimental results provide a conceptual model of fine-grained deposition under deep-water conditions, of-
fering valuable guidance for shale oil and gas exploration in the Chang 7, submember of the Yanchang For-
mation in the Longdong area, Ordos Basin.

Key words fine-grained sediments, petrographic distribution, sedimentary pattern, flume experi-
ments, Yanchang Formation, Longdong area, Ordos Basin
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e

628 + w E OF R

2025 % 6 A

T3l A 5 B0, Hb SR ORH X P28 (& AR SF, 20205
Sun et al., 2020; Yuan et al., 2020; f} 4 %,
2021), PLARWILLE A HLBTU A T, JeBE K
LMW EAR—AT s (B, 2022; X|E
A, 2023), K7, WEIIBAF 48 3 B T#8
FERPIUCE B G H G I B s, e W
R R B AR R ) AR R U TR R S OR
M i EE e E St e G B EE
N —WEE S A A, TR ) bR R
R, HAb s b B 2 (8 1-b) , M4 a1
GUEHHE, K 7, WBE LT RIS K 73, K 7]
I 75 363 N

2 ZBWHMBEFIE

2.1 EEEITREEHH

KA URRBE AL b J2 A1 R 00 2% 22 J4 4 3 B2 7
XA 7, WB, PRI BB VY T 1o S HR R
W Oy 20 (X8 bk 45, 20235 4 ¥ ® 4F,
2023 ), 3 i 7 37 i A UK o O R IX o TR —
TR X o AR IE XA 7, 3 BT R 1380 4t
WHFAE (8, 2023), fE/KME AR 1% &

WA = A
Tl 23 AR

B2 SRS A B AR X I 7, B AU AR R (A T AR, 2023)

Fig.2 Palaeomorphologic prototype during the depositional period of Chang 7, submember

HE I E AR A S T (8] 3-a) o B
ANV, K Y i 0~5.5m, X flK 0~
2.5m (F 3-b),

SCu BT IR 2R Al Ye L BT AR
IR o 7 AR TURR Ao A 2 A A B LR A 25
W, PUKIKARR B, ai)e A Bofl e i,
TR B b O i %56 55 B 98 5 3t sl R A5 A ALY e
e £ AR A

T A JE S X DURBUBIR, e B DB 45
Ja , MR RIS, e DUBURIE fi i3
BT, H1UIBUN S5 2 DUBUY Z 18] 0 k) (%
U, 2 LB 3 IR Z RN RV (1 4) .

2.2 ZBSHIRI

PR 2 W A B A M IX K 7, 3 BERY BT R s U
Wi BEVCE . MDA RN E o

R A MBS, BT, 70834
OB L LA (K7 W) WY 5B
Woa B, ek as, HOUE B R R
(FHAEW 1~7); 200 (K7, LB K
s Skmeba B, Hohobab S B (9%
Fow8~10); 53 WA (K7, WEB) MiRAE—

P e O 1T LT /m

=S
- J5UIE AR

in Longdong area, Ordos Basin (after Yang et al., 2023)



‘(1M K

274 3 FEE: RARMKERA T, WBAUR TS M A LA S TR L TR TR SR 629

B HUEREN
Z
N 4K$EG K 3DHFL
P / 7>
2.5m
“‘}'tbi*—‘ 3 g 1]
e Exram DOBURHR () *Q v
X
7 \'\ *
/ s
/ £
X /
50 cm N
1 .~ 5.5m

a— KA LI Wy MU AUIR B 5 b— KA B 4L S 0 2
&3 SRR Z W A M B AR M DX 7, S B KORE AR S2 36 2 e S B AR ICE

Fig. 3 Flume simulation experimental equipment and paleogeomorphic bottom geometry

of the Chang 7, submember in Longdong area, Ordos Basin
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TIBL SR B KL BIUE R

\
5
\\,,_

Wy B /b Jem Jmes] DURR Y 2H AR
ozsiﬂzﬁmm (0.1~ 0*2(/)}39mm> <00(()Jl;9mm) (o&l)lg;ir;m ! 6 86.0-830 02 3L
2 12 83.0~80.0 0.2 4l e Bt
3 9  80.0~77.0 0.2 10 1B K R
. ( UM 4 12 77.0-740 02 SRR (RSB
ol 5 12 74.0~71.0 0.2 4T (RLEHRY)
f(')%éfjm) hepy frepy neEs 6 10 71.0~68.0 0.2 1S BRI 2 )
4 RHBERL S B bR 712 68.0-650 02 AR
Fig. 4  Photographs of experimental material samples used 8 7 65.0-620 02 1208003
in flume simulation experiment so 9 9 62.0-59.0 0.2 LB b2 8)
10 7 59.0~560 0.2 210k )
Wb A B, BB RGBT (523K 11 7 56.0~53.0 0.2 1:1:4(410 800 08)
11~13), RS K 7 Bt BU I Ak e fie i 3M 120 0 3207300002 LG £ i)
5150~ 120m (A FI%. 2011)., K 7, SR 13 6 50.0~47.0 0.2 2:1:1(410: 8 08)
WA T AU B R R KRR, B R —
3 XWmidiE

Ak 7 WS VR B B (E R, 2023), % F
STBRBERLR K S0 F ARG, R 3.1 KT NE: £ 1R
TEKRFFEE T B DU W) J5E B2 A T 38 o 4 19 0 F SIS RTH L HE LLVR G LR R A 1 K T
D3 PR B TR K 2% A, B R AL D R R B TR B o 2 47 4 8 18 1 W D PR, R K A
86 cm, HOKMLZM TR, EBITH—RKNK W5, b gm0 Em s mrEm (8 s-a), Kk
I, 2% YR R I T T BN R BOH TR R 2 T DA T U 10 R T 2 A 328 0 A A
BB, R IR PR LB, AR R S-b) SR B A A E
VUBUR Al S AR SR 1, HE IR A BB (R 43 R F T



e

630 + W 2 F #

2025 % 6 A

AE b 4 30 3 T A DT AR ) R B R T i, S I
FRUREBE R Tt 4 T (B 5-c, 5-d),

o T U IR HE 25 78 43, DURR W AE #3822 B T
PR AR TIRE (B 5-d, 5-e) . WRIIX N R AT
Ypr, Ak R TR R R R A AR S, KRR
RO (B 5-e) o ZRIZMIRET R, FrUIY 5% 2
DORUG , Bk A B K 2T BUL, RIGHE B
R YDA S S U D] 1] B

LU 1 K 7 # 44 AL G2 1B B AR, (H
FRFIEBAIE, LRI EREER, WA E
B, VIRNERE)T . WIELLRR DR Y hF,
ERr MDA . DLARAAE Y Bl 5 1n) 0~2. 5 m b Y 3T
FURE K (B 6-a), 1 HA >8R EiEw 2
TRIIX, A HeR A .

3.2 K7 /INE: &2 MR
TEZEL S | DU SE G e, et i vy i 50 R A
HF, Jowkx e g TTRU TR TR MK i e 253

AT RIS VA 5577 - O N B S N AN
DU IR AR L2 M3 00 5 LU FF SR ORI, ) L AE R
AL B AR TTRR B WL IR o T W IR AL YA
BB, DR AE AR AR Y8 Bt AR A L, R R 7
K E AR 55 09 2 TR — TR X G TR (1] S—e) o

FEZIIR SR W], AR DT B 7R K 3 J T
MCEAE R T T iz 8, B ECR, ks 5
S, KB B AN, DR B KR R R
PEB AL DU s SCH R, /K 2038 2 S — W
X, BEESKE R, RasEREE . 2R TR
JEJE e KA F Y Fh 7 1) 2.5 m S (8] 6-b) ¢

3.3 K7,/NE: £3RAH

TEHT 2 WISEm 45 o )5, i T Ui DR LA 8
FEACE T R SL AR, DU Al A5 g %8 R it — 2P A
AN, BRGNS I K B B AR AR
TE AR A AN A [ A7 HEE, T LA ) 00 P 3 2
Ft, DT A A T 4000 AR ) A 8 A S 5 DX I P K T

= F=9

IKHE AR J5Uh Y SEIULRUY SE2ULR SV

e TS i st

R X WA - HIE X

AR - TR X
a— i H s b—IE— W BOK I A 5 o— b B A0 0 11 A F5  E A A s d— VOB R BE R M (X =1.2m) 5 e—h R HAFITH (X =1.2 m)
B 5 KRR LS B LR B 4 K ) T 1]

Fig. 5 Sedimentation phenomena and profiles of flume simulation experiment
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Fig. 8 Four lithofacies developed in flume simulation experiment
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Fig. 13 Sedimentary characteristics of each palaeogeographic unit in flume simulation experiment
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Fig. 16  Depositional model of fine-grained sedimentary system of the Chang 7, submember in Ordos Basin
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