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1M (Donaldson, 1974; 48 4 RE 4 , 2008 ; RAL IS5
2012), )z & B T IR E B A TR A, 7R /R 2
Fh L ANIL F M | O £ S CRAR RS L 2012) . K
PRIk = A AT 2% H 3R 28 FTTRRARAE 22 55, /i A
W L 53 Sy bR = A0 NN IR = A7 Y 9 e A ) 245 74
(Donaldson, 1974 ; Edmonds and Slingerland, 2007 ; 7%
B RAE 20105 7 K255 ,2012) o R =Mt %
RS G, 3% DR N AN & B R 1Y 43T 8]
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i B FE R IUZH B, B0 LUAIR , B8 0T 5 o 5,
ANFEARAD IO iy 13 I3 G e B R AR B R A
ST, HON % 7 53 U 6] 7 (Fisk et al., 19545
Edmonds and Slingerland, 2010; Xu et al.,2021) . T

Ok SR 2 W i — B R A A T R
Wb T pli s 2 AR RAP IUGE 2 (220 R4,
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FRIE S0 LR 2 52 B2 F AT T A (40 R 4%,
2009 ; 5 I F145, 20195 Xu et al. ,2021a,2021b,2023) .
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49’ ~116°49" E) , YK /K 8 i B 2 4 000 km? (&]
la) (A< HEUT %5, 1981 ; Shankman et al., 2006 ; % H:
45,2015) . VIAATTIICA B, 43w AE AKX, b
WP | g L R, P T2 0 DX 4 (KRB BH BT 52 )
i Ze4x,1988).

T BE I 90 RGP 3 K A, H Bk A 25
K, B PIERURRE (K] 2a) (P ,1995) . 7EUE Ak
AR R AR L 8 m, B 2ROk (6—10 H ) , AHXT 1T
{8 fe K (Bl 2a) , KT 29k 4 000 km®; Bk A< A 7K 31
(11—=2 ), AEXF0 - 1 ik 21 e AR (1] 2a) | B Ry
FEHB AT OK 1B 787K A0, K TEASE] 1000 km® (EHEEFN
LT ,2023)
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Fig.1 Location of Poyang Lake and development of its delta (modified from Xu et al., 2022)
(a) geographic location and water system distribution of Poyang Lake; (b) distribution of the bar deltas (BSD1-10) of Poyang Lake
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(a) relative lake level value of Poyang Lake; (b) supply value of Poyang Lake

15 VB85 SR b4 P AE AR i K B A 1.48%10" m’
(Shankman et al.,2006) . N PEEE  PU R ER L, 1B K
TCA L RSP A5 VAR , R B e me Jb W S A
PR EIC AR A (] 1a) , Ko BT K RO KA
(%, 1995; B W45, 2012; B #ERILLL T, 2023) .
MR B TR L R R - KIS (6 A ), K i
2474 800 m/s; 7K WIEF (12—2 H ) /K25 200 m/s
([l 2b) (IR ,2012) .
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SRV TAE A 380 BE P9 d5e K B AL 25 K 2R, 7 T8 B 181
P R RAR () S VT3 K = MDA (& 1h) (k&
A FBRERAR L 1996) o H T~ J— i 21 5 4< B 24
16 km, BEFLZ) 650 km?, & F 2 HIREHIGTAL AR
(¥ 1b)(Xu et al.,2022) .
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10N AT BRI AE RPN, P A g tR AR 25 ) i)
DR (K 1) o HrR @y py S2 K 5y S0 ETE
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WG TEAR W IE B T — 8RB S04 (BSD9) ,
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Fig.3  Simulation work area settings and conditions
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Table 1 Basic parameter settings for numerical simulation
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Fig4 Simulation experiment supply value and relative lake level value (within a single cycle)

(a) simulation experiment water supply value; (b) simulation experiment relative lake level value (simulation time average * geomorphic factor)
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Table 2 Other parameter settings for

numerical simulation
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Fig.5 Schematic of various measurement parameters of the finger bar

(a) LI straight line length from the beginning to the end of the finger bar; LP. actual length of the center line of the finger bar; S. curvature of the finger bar; D. length of

the finger bar; (b) planar distribution of distributary channels in shallow delta; (¢) schematic of sedimentary microfacies in the finger bar
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Fig.6  Centerline planar distribution of the finger bar
(a) combination pattern under seasonal lake level changes; (b) combination pattern under constant lake level
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Fig.7 Comparison of geometric parameters of the finger bar under seasonal lake level changes and constant lake level
(a) curvature; (b) length; (c) average thickness and standard deviation
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Fig.8 Topography of one finger bar with constant lake level and transverse, longitudinal section

(a) planar schematic diagram of the finger bar; (b) cross-source profile 1 of the finger bar; (c) left along-source profile of the finger bar; (d) right along-source profile of the

finger bar
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Fig.9 Topography of one finger bar with seasonal lake level change and transverse, longitudinal section

(a) planar schematic diagram of the finger bar; (b) cross-source profile 1 of the finger bar; (c) cross-source profile 2 of the finger bar; (d) cross-source profile 3 of the finger bar;

(e) along-source profile of the finger bar
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Fig.10  Finger bar sedimentary increment during seasonal lake level and flow rise and fall processes within a single cycle
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Table 3 Statistical results of average length and curvature of the Poyang Lake modern finger delta
and simulation experiment S2 finger bar
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Fig.13  Plan view of the finger bar in Lower member of the Neogene Minghuazhen Formation,
BZ25 oilfield, Bohai Bay Basin ( Xu et al., 2019)

(a) planar distribution of dominant microfacies in the V3.2 sublayer; (b) planar distribution of sand body thickness in the V3.2 sublayer
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Fig.14 Modern sedimentation and underground reservoir architecture profile (Xu et al., 2022)
(a) internal structural unit of BSD6 (after Xu et al., 2023); (b) profile of the V3.2 sublayer in the Neogene Minghuazhen Formation, BZ25 oilfield, Bohai Bay Basin (section line is

shown in Fig.13a)
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Sedimentary Characteristics of the Finger Bar in a Shallow Delta
Under Seasonal Lake Level Changes

MA FuKang', XU ZhenHua', WU ShengHe', TAO Ye', CHEN YaKun', LI FeiFan*, WANG WuRong',

LI Wei'

1. School of Earth Sciences, China University of Petroleum (Beijing), Beijing 102249, China
2. Qinghai Oilfield Exploration and Development Research Institute, Dunhuang, Gansu 736202, China

Abstract: [Objective] In this study, the effect of seasonal lake level changes on the sedimentary characteristics ,
growth process, and sedimentary architecture of the finger bar in shallow delta fronts is clarified.[ Methods ] Based on
the modern mud and sand and hydrological data of finger bar in the Ganjiang Delta, sedimentary numerical simula-
tion software Delft3D, which is commonly used in China and elsewhere, is used to conduct numerical simulation of
the sedimentation of the finger bar under seasonal lake level changes and constant lake level conditions, comparing
the differences in sedimentary architectures. [Results] The study shows that under seasonal lake level changes, the

finger bar exhibit the following sedimentary architecture and growth evolution characteristics: (1) There are few fin-
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ger bar, small curvature (average ~1.42), long length (average ~9.2 km), thick in the middle, and thin at the edge,
with a thickness difference of 15.4 m. There is no evident confluence between the finger bar, presenting a plane com-
bination style dominated by bird-foot shape. (2) The finger bar develop deep distributary channels, the natural levees
are wide and thick, and the thickness of the single-stage accretionary body in the mouth bar is large. (3) The finger
bar exhibit stable growth. During lake level drop, the finger bar undergo progradation, the distributary channels are
mainly eroded-extended, and mouth bar deposits are formed at the front edge of the distributary channels. The distrib-
utary channels are also affected by the mouth bars and undergo diversion and breach, forming multiple terminal dis-
tributary channels, and the natural levees are almost undeveloped; during lake level rise, the finger bar undergo ret-
rogradation, the erosion of the distributary channels is weak, the distributary channels are abandoned and optimized,
and the natural levees on both sides of the distributary channels accumulate and continue to thicken. For constant
lake level, the finger bar show the following sedimentary architecture and growth evolution characteristics: (1) There
are many finger bar, with large curvature (average ~1.53), short length (average ~7.2 km) , large overall thickness
(maximum and minimum thickness differ by only 4.8 m), and no evident topographic difference ; multiple finger bar
are constantly bifurcated and merged locally, forming a complex the finger bar network, and the plane combination
style of the finger bar is mainly interlaced. (2) Deep distributary channels are developed in the finger bar, the single-
stage accretion body of the estuary bar is thick, but the most important difference is that there is no natural levee de-
position. (3) The growth process of the finger bar is relatively simple, with multiple the finger bar growing simultane-
ously, intertwining with each other, and finally forming an interlaced plane combination style.[ Conclusions ] There-
fore, seasonal lake level change is an important formation condition for the finger bar at the front of shallow deltas,
promoting the development of natural levees, improving the stability of distributary channels and the finger bar, and
playing an important role in controlling the sedimentary architecture and growth process of the finger bar.

Key words: seasonal lake level change; shallow delta; finger bar; numerical simulation of sedimentation;

sedimentary architecture ; sedimentary evolution



