ZibSHKEE IS

Ha4 % Holl OIL & GAS GEOLOGY 2023 4E 12 H

XE4RE:0253 - 9985(2023)06 — 1595 - 14 doi: 10. 11743/0g220230620

BY B O ST AR AR ST AR M B AE
—— I TR B AR

= = 1,2 > 2 2 N 3 2
FOE A ELVERETDUN NS
(1. o R (), W1E 2RI 43007452, W E A4k A0l S5 /] R & B985, Wl rd KRN 45000653, 7T K2
HoBRBL 2B, L I 430100]

WE:DFRARACHDEAEKR EBMER IURIT  E-—REENHAHE. TRELF TN KA EAEEH, QEEINH X
A LM WA REE £ FRHE, 4T MARBERRIT L. IR FHR T AR A8 B 4 5 i AR A BLRRAE , %
BT RS A7 i KA HRKEEN T =, FEDRART ARG SENF T BB, ERRW O TER TG k0 E
I RAFES PN, KRN ERIN FRI LTI EAENRGEEEENNIRT RAE L AR T ELA BT LR
ABREENEFEREZR QAR F RN LN R S8 RARTRAE S E&IIE, B AR RIBRE S 2 A R4
TSRO ERR A FH BEHEFHE ELNBY, MO EAXHE—FBRARARIBLE 2 AR T ;00 %
WA BHR MARWRILG AR NERINEREAAEESNELT , QAP HERLA MR ESE LT VR G MURE L
FRAT MR AR B RE G A, QK Tty Pl e 5 o 08 3 e oE sk AR R, TR R 40 TR R A
BWHRFACHEE TR AP HESER T EAEEERKER.

KSR E B AL VIR BCE AL DL TR AL s SUARAG AL 0 o s DR R T

FESES TEI21.3 SCERFRIDED : A

Sedimentary evolution pattern and architectural characteristics of mid-channel bars
in sandy braided rivers: Understanding based on sedimentary numerical simulation

LEI Tao'"*,REN Guanglei’, LI Xiaohui’, FENG Wenjie’,SUN Huachao®

[1. China University of Geosciences (Wuhan) , Wuhan , Hubei 430074, China; 2. Exploration and Development Research Institute, North
China Petroleum Bureaw, SINOPEC, Zhengzhou, Henan 450006, China; 3. School of Geosciences, Yangtze University , Wuhan, Hubei
430100, China]

Abstract: Mid-channel bars in sandy braided rivers, boasting a large scale, high connectivity, and favorable physical
properties, serve as a significant type of hydrocarbon reservoirs. Complex and variable hydrodynamic conditions endow
mid-channel bars with multiple types and complex internal architectures, which constrain efficient oil and gas
exploitation. This study aims to explore the sedimentary evolution pattern and architectural characteristics of mid-
channel bars in sandy braided rivers, with a specific focus on the influence of the sedimentary process. To this end, we
conduct the dynamic simulation and process analysis of the sedimentary evolution of sandy braided rivers using a
sedimentary numerical simulation method based on the real-time solution in hydrodynamic fields. The results are as
follows: (1) Mid-channel bars in sandy braided rivers evolve in five stages, namely the sequential formation and
continuous conversion of lozenge-shaped bars, tongue-shaped bars, unit bars, composite bars, and reworked composite
bars. These bars differ significantly in planar morphology, cross-sectional structure, and scale; (2) Interactions
between water currents and mid-channel bars act as the predominant mechanism governing the sedimentary evolution of

sandy braided rivers. Specifically, the constant changes in the convergence and divergence characteristics and
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distribution styles of water currents facilitate the formation, accretion, migration, and deformation of the mid-channel
bars, which are under frequent and complex superimposition and cutting. In turn, the evolutionary dynamics of the mid-
channel bars further induces the above-mentioned changes in water currents; (3) Three types of accretion stemming
from progradation, lateral accretion, and aggradation occur within the mid-channel bars. In the process from the
formation of lozenge-shaped bars to the emergence of reworked composite bars, the accretion within mid-channel bars
evolves from an initial dominance of progradation to the coexistence of progradation and lateral accretion, culminating in
a combination of all three accretion types. During the transitional phase, the length and width of the mid-channel bars
experience a rapid increase, followed by a slow increase, and finally stabilize. As revealed by sedimentary records,
reservoirs of the mid-channel bar microfacies terminating at different evolutionary stages differ significantly in planar
distribution pattern, internal architectural characteristics, and scale.
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Table 1 Parameters for the sedimentary numerical simulation of a sandy braided river
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Fig. 2 Depositional geomorphology characteristics of a sandy braided river in numerical simulation
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Fig. 4 Changes in hydrodynamic conditions during the

sedimentary evolution of a sandy braided river
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Fig. 5 Water flow velocities and directions during the sedimentary evolution of a sandy braided river (blue arrows represent water

flow directions)
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