ZibSHKEE IS

HasE H1M OIL & GAS GEOLOGY 2024 4£ 2 A

XEHS:0253 - 9985(2024)01 - 0065 - 16 doi: 10. 11743/0gg20240105

BT S R D R I L U5 AR SR 3 2 B AL
Mg e kAR, T BT

(1. KR RIS TR, WAL M 43402052, 7 A7 30 B B 232 7 BHF T & IF9E 0%, 5 is 2R 841000
3. E A D B A B BRI A BE 1D T SR 12400054, KT RS HiekBlF#2#Be , 1k 27X 430100)

WE:NDERZEENmAME, AR KD N E LS, ZELRARTBRELHNHREZ W, NEN L FLE LA
BEHAENMERNRHAEE X RZW AW, 4305 A, AR AR B A 5 IR AR A 4 & 89 77 o, 3P AL i 4 M i oK
WME AR E TR RREAPFHATT Bt AREREN HAGHEEN ETENR TN RO FEDIARRE TANRELE &
WREAME R LW REANMT KAEKHURLHFREAGNELLEN, ARTABF T NAR LT B INER. R E MR
Ay LR S 1 R R R R K B A . SRR A AR S AN NHAR 4 6] IR AU HE B By B % R R RO R R
T Wk R HE D IE AL B A N EHIRE AR AR A, NV A LT E R, y A TR AREAE, T A
PR R IE] T A R BT LR T, R A X — B AR A L e R B R Oy S AL ey MR RN AR . E A IR A R R KR R K i
TEREZRE BARBEAROHVRERAER, EANNBWAETh LA EMI 5 A B E A4S K, 2 #2504
M EAM-Zm M E-TANNHAEEXFR HHEEE—E—E0NEE L,

AR - UAR AL AR D5 TUARAG A 5 YUAR K 3 7 AL 5 e 3 305 30 A o 3005 AR I AR

hEH &S TEI21. 3 CHRFRIRAG : A

Sedimentary evolution and genetic mechanisms of typical marine
nearshore sandbars

ZHAO Junwei',SUN Haihang”,ZHANG Dongwei’, WANG Heng*

(1. Institute of Mud Logging Technology and Engineering , Yangtze University , Jingzhou, Hubei 434020, China;
2. Exploration and Development Research Institute , Tarim Oilfield Company, PetroChina, Korla, Xinjiang 841000, China;
3. Exploration and Development Research Institute , Liaohe Oilfield Company , PetroChina, Panjin, Liaoning 124000, China;
4. School of Geosciences, Yangize University, Wuhan , Hubei 430100, China)

Abstract: Beach-bar sandbodies are important hydrocarbon reservoirs formed under complex and varied hydrodynamic
mechanisms. However, due to the limitations of data on outcrops and modern analogs, the understanding of their
developmental processes, geometric morphologies, dynamic evolutionary patterns, and superposition within internal
architectures remains unclear. Given this, we analyze the sedimentary evolution and hydrodynamic mechanisms of
typical shore-normal, linearly distributed nearshore bars using sedimentary numerical simulations combined with
modern analogs. Furthermore, we delineate the developmental and evolutionary patterns of these typical nearshore bars.
The results show that a typical marine nearshore bar undergoes five stages of development : the formation of tapered bars,
the development of crescentic bars, and the formation, expansion, and developmental termination of a banded
compound bar. Modern analogs reveal bars at various developmental stages, which were formed under diverse coastal
hydrodynamic conditions. Tapered bars and crescentic bars are a series of small-scale bars that are roughly equally
spaced. The tapered bars evolve into crescentic bars due to the continuous erosion from uprush and longshore currents.
In between the tapered and crescentic bars, there exhibit inter-bar rip channels and backflow trenches on the top. Both

bar types represent typical topset deposits. Over time, the crescentic bars and their inter-bar rip channels receive
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deposits, forming a relatively uniform banded compound bar, demonstrated as typical lateral depositon This bar, after
widening and thickening under the action of onshore and bottom currents, finally emerges above water and constitutes
barrier shorelines. The internal architecture of a compound bar, which may comprise several tapered bars, crescentic
bars and inter-bar channels, displays the tapered bar, interbar channel and tapered bar deposits superimposition or the
crescentic bar, interbar channel and crescentic bar deposits superimposition that, corresponding to thick-thin-thick
sequences on profiles.

Key words: sedimentary numerical simulation, sedimentary architecture, hydrodynamic mechanism of deposition,

nearshore bar, marine beach-bar, modern sediments
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Fig. 1 Schematic diagram showing the distribution of the Longkou Bay sandbar in Laizhou Bay, Shandong Peninsula
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Fig. 2 Photos showing the morphological characteristics of modern shorelines
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Table 1 Boundary conditions for numerical simulation of

wave-dominated sandy nearshore deposits
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Fig. 3 Sedimentary and hydrodynamic field characteristics at the stage of tapered-bar formation
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Fig. 4 Photos showing the nearshore bars at different developmental stages in modern coastal deposits
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Fig. 5 Planar and sectional views showing the sedimentary characteristics at the stage of crescentic-bar development
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