IR R SHEL R

MARINE GEOLOGY & QUATERNARY GEOLOGY

KRR RFY U =4 RRAE R T R —— DA TG 3 IR P-4 o )

REAE, F &, FOF, WK, T W, KRB B EF R X

Three-dimensional seismic characterization of tidal sand ridges in submerged low-profile backgrounds and simulation of
their depositional processes—An example from the Pinghu Formation of the Xihu Depression

CHAI Yawei, LI Lei, QIN Jun, LIU Jianbin, HE Miao, ZHANG Zhongpo, YANG Pan, and ZHAO Xing

TELR I View online: htips://doi.org/10.16562/j.cnki.0256-1492.2024102701

FETT BRI A

Articles you may be interested in

T F1 B K B F3RAE SR TR R B i o 1

Hydrodynamic characteristics of Longkou Bay and its response to artificial island groups

TR 5 56 DU 20 . 2022, 42(1): 81-95

1 E IR SO RV A i T TR AR TURUZ i S R s A PR

Rethinking on shallow sedimentary sequence and its evolution of the Xiyang tidal channel in the Radial Sand Ridge Field, South
Yellow Sea

TR BT 5 50 D 20 M BT 2021, 41(4): 13-26

B A AR S D AT i R ARTE U e 0 P
On temporal and spatial variations of coastal topography and sediment transport process in Sanya Bay

T b 5T 5 5 DU 28 M BT 2025, 45(1): 53-67
a3 U A R AR DA A A8 FH L T S £51)

Numerical modeling of the coupling between strike—slip faulting and sedimentation: A case from the Yangjiang Sag of northern South

China Sea

TR RS 55 U8 . 2021, 41(5): 139-150

ST LA B AK S P AT B U=

Simulation of hydrate and free gas reservoirs based on random medium theory
TRRVE TS 26 DU 20 BT 2025, 45(1): 199-209

PG TGP WA A PUARIR 28 5 B b i T 28 A Ja S P Pt

Quantitative characterization of the depositional system in Gas field A, Pinghu slope belt, Xihu Sag and its bearing on periodicity of

sea level changes

TR b 5T 5 AR DO 28 b BT 2021, 41(3): 12-21

KA AR, B LR E



http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2024102701
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021021301
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021033101
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2024031302
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021040601
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2023112701
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2020081302

ISSN 0256-1492 W PR 55 U4 R 55454 55 3
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.45, No.3

Be A, 2, WA, A5 K AR MR T B U = o R AR B AR AR B —— L G 38 9T I S 9 4 A 9] (9. 9 b R 5 DU 42 . R, 2025,
45(3): 109-119.
CHALI Yawei, LI Lei, QIN Jun, et al. Three-dimensional seismic characterization of tidal sand ridges in submerged low-profile backgrounds and simulation of their

depositional processes—An example from the Pinghu Formation of the Xihu Depression[J]. Marine Geology & Quaternary Geology, 2025, 45(3): 109-119.

KTROESEHIVE=ZHEMERERE AT LIE
PR ——LA P 8B M1 Bea S 58A 2R Ja 451

%%—-ﬂ;—/f 12 ?EIZ, Ef% j”%jﬁaﬁ {{l\u\‘l&“’ *Zj? 1’23 ﬁ}){_l}
L VLA R = M BR B 2% 5 TR 24 B, V62 710065

2. BV A4 I SR H T 2 S =, TE K 710065

3. A (P ED A RATR RS AT, L 200335

4. AL b ER Y 3R W R E & G, B AT 210000

WE:BYPUR-FRHARE T T ZSRNG TR, ARG T AGHREBREHEZRTT LR E Mg, 2R546
HHE AR E LRI AR B G a A SRR 45 3E 5 R e 0 K ST 2T 31 W RS F LR B R S AR R TR
/%#ﬁiiﬁﬁ‘r% I RARBALBE GG T WA A AN REEREHN R L, FFARARATLR: OFLTREGNY DA
FETFHAFERGKBHYN, A LEATEEE, &%@meéémw}%ﬁl%%ﬂkéwmMfr,ﬁﬂfﬁi&*%}%ﬂﬁﬁ@
%ﬂmﬁhﬂﬁ QMG HEEBRELAAIERAA L, TAEAF D HRBEEANE ST o BRRBRT =AM,
FREMNT Bk, BEA RS RS, BB & 3k B SR A R R AL TS R A AR 4 /éﬂmwkzja)’uii/ﬁilﬂé’)«@ﬁ%%
AR AR, R R IR A R m R AR A ORI ARG RZI T AARS AF K TIRERGTw, £
AR A B EE BEAE B AR T AR R K AR AL B BE A B AR B A 3R, AR AR AT @ IR GG M SR AR Ak B Y R,
KELBMY VA, KRTKRDLARRLD T EBOER. SR TFTARDAZERACE, FIRAE AR, 00 ER TR e R 2
L H A EHN, I T AR %S SN REET AR, MR R A RBES LI B, SFRARBRT A A,
KR 909 ) A BB AL MR KRB A5 K T AR AL
FE 5% S:P736 XHKFRIRAD: A DOI: 10.16562/j.cnki.0256-1492.2024102701

Three-dimensional seismic characterization of tidal sand ridges in submerged low-profile backgrounds and
simulation of their depositional processes—An example from the Pinghu Formation of the Xihu Depression

CHAI Yawei'?, LI Lei'?, QIN Jun®, LIU Jianbin®, HE Miao®’, ZHANG Zhongpo*, YANG Pan'?, ZHAO Xing'?
1. School of Earth Sciences and Engineering, Xi'an Shiyou University, Xi'an 710065, China

2. Shaanxi Key Lab of Petroleum Accumulation Geology, Xi'an 710065, China

3. CNOOC China Limited, Shanghai Branch, Shanghai 200335, China

4. Sinopec geophysical corporation research and development center, Nanjing 210000, China

Abstract: Tidal sand ridges are widely distributed in the Pinghu Formation in the Xihu Sag. Previous studies were carried out on single-factor
analyses and speculations regarding both the formation process and the controlling factors of tidal sand ridges; however, the combined influence
of multiple factors on the genesis of tidal sand ridges was largely ignored. Using drilling and logging data and seismic data, we studied the
morphological characteristics and spatial distribution of the tidal sand ridges in the Pinghu Formation of the Xihu Sag, and numerically
simulated the formation process and controlling factors of the tidal sand ridges. Results show that: (D) The tidal sand ridges are developed during
the recession period above T33, and several sand ridges are superimposed in the longitudinal direction. The tidal sand ridges are isolated and

distributed in strips, and their directions are similar to that of the tidal currents; ) The formation of tidal sand ridges is mainly affected by tidal
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action. The river action transports the sand bodies to the estuary bay and forms a delta, providing material sources for the study area. At ebb tide,
the sand bodies are transported to the sea, and at flood tide, the tidal current on the gentle slope is blocked by thicker sand bodies and deflected;
the tidal hydrodynamics scour and erode the weak points between the sand bodies, transforming the sand bodies into isolated, long, and thin tidal
sand ridges; @ The formation of tidal sand ridges is also affected by tidal hydrodynamics and underwater low rises. At weak tidal

hydrodynamics, the tide spreads the sand bodies onto the underwater low rises. With the tidal hydrodynamics increase, the sand bodies are
carried to deeper areas and eroded and transformed into long tidal sand ridges. The underwater low rise play a blocking role. When the height of
the underwater low rise is low, river action is strong, and the tidal action does not transform the sand bodies much; when the height increases,

the river action is blocked from continuing to transport the sand bodies to the sea, the tidal action transports the sand bodies to the gentle slope,

and finally form tidal sand ridges.

Key words: tidal sand ridges; numerical simulation; tidal hydrodynamics; underwater low rise
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Fig.1 Histogram of the regional geological background and tectono-stratigraphic evolution of the study area
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See Fig. 1b for location.

: "/ﬁéfg_anv*’i
Bl 5 v v i B R T
A5 W 1b, a: JR LR MR T, b: Vp/Vs R EHI T o

Fig.5 Typical seismic profile of tidal sand ridge
See Fig. 1b for location. a: Original seismic profile, b: Vp/Vs inversion profile.
A s 225 A 04 ] PR 2R 8 A Rl L, )
3 DUBUBEASURAR Delft 3D % 2 BOEBL, JF IR BUEREBT 5L, I 14
WA = e R ORE L B RO 5 BORE, X B R A Y
O JHE 3 9F 5 DX 47 U0 B IR LB, AR v f S RO AT B, T 5 A B 4 o L B 3 O




114 T b 5T 5 56 DU 40 b

2025 4F 6 A

o

'y
n S
€ q
-
"’,le
I
Y

KM

—
P22
~3
/0
s
=
-
K
Ay
—~3 R
‘_ - g
3
!
~
N
-
e -

Wi 1

6 WHRXIREREES RS S
Fig.6 Overlay of amplitude attributes and geomorphology
of the study area

ARG 2R, BLALLE W VO IR L EE
30 BEEBHE

A Sk &2 R S TR R I (| 7)), A2
A0 50] AU TS WA, R B oY X R A
50 A T PR DU X, A% /N A 30 kmx30 km, P

A — AR R 8RS f) PG 5T 3R A i
£ ety o - 2 Mty AR TR Ak AR 1) 2R O SE

NHE

R e, SRS X H A W) A o AR R AN I o B
B B TARXK M SE(ER D, e T, M
FhCAR Y, B 69K BE A 0.2 mm, BB AL 0.01 kg/m’,
e HE N i 0.03 kg/m?, WP LA 10 30 ARAEIACAK
TR VY 2 U R R R 3 25 7 D > F (M), W%
FADL AR 4K (S,) , WU J5 1) g AP 2R g G o S R
PRGNS, 15 /N, DR i b 3 T R B
100, Db v fh B2, 45 5 2008, Haz S B B4
R BETCRZ M RS, ] bR | 0 A A5 A I T A A
B RN A, RE W8 A BUE B 45 R 5w v
(R DT RS QA T A B30I, IR AE X A JE Al b 8
B S B AT B R 4, 3l 0 1 R [ R/
i) 2 ARG A R, LA S A TR PR 2% % T
1) 5% M PR 28

32 HERMERSHT

BEXF K AR M S R A DO B E R, T
B WA KT AR ke T AR R 7 A A 3L R
PR, X IRT 3 AR ™ Wy A K 087 0 AR ™ ) B4 A
Fris b, RHI Vb A 09 25 8] R AT AR AE . 7ERLU Y
I (18] 8a), A 0 3=, T8 VR FIAS W 2, JE
TR R = AT, 78 = A AT R
YO IICAR BEAE 1 87 A4 3 56 (P 8b), = 1 P AY T 2%
PR ) W iR iz, AT RS ) Y A SR R A
WZTURRP PR, RISl A AR SR st , = A i
A S 15 1 e H, BB AR A B 5 3 A U
(2] 8¢) , 12 Ik 301 35 947 F0RT 0 A FH AR A5 F, =4 9

AP PR FE R B BB, = A YN 2% A9 0 Ak ) o 328 ¥
KF
ik

K7 i e &

Fig.7 Numerical simulation for the geomorphology
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Fig.9 Effect of difference in tidal size on tidal sand ridges

The time step is 350; the height of the low underwater bulge is 10 meters, and the water depth is 20 meters. M2: semi-diurnal tide range;

S2: semi-diurnal tide phase.
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Fig.10 Effect of the height of low underwater rise on tidal sand ridges

Time step: 350; M2: semi-diurnal tide range; S2: semi-diurnal tide phase; water depth: 20 meters.
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