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Fig.1

Geographic location and structural unit division map of the Doseo Basin (modified from Rao et al., 2023)
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Table 1 Stratigraphy, geological age, thickness, tectonic activity, cycles, system tracts, and sand-to-shale ratio of

the Cretaceous formations in the Doseo Basin
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Fig.2 Schematic Cretaceous-aged structural cross-section A-A’ of the northern fault zone in the eastern depression

(modified from Gao et al., 2023)
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Fig.3 (a) Schematic diagram of the sedimentary simulation experiment apparatus (modified from Zhang et al., 2000b);

(b) base design for the physical sedimentary simulation experiment in the eastern depression, Doseo Basin
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Table 2 Adjustable parameters and subsidence

range of the movable base (cm)
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Fig.4 Experimental procedure
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Table 3 Basic experimental parameters
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Fig.5 Sediment simulation

(a) early stage of 1st sedimentary period; (b) mid-stage of 1st sedimentary period; (c) late stage of 1st sedimentary period; (d) early stage of 2nd sedimentary period; (e) mid-

stage of 2nd sedimentary period; (f) late stage of 2nd sedimentary period; (g) early stage of 3rd sedimentary period; (h) mid-stage of 3rd sedimentary period; (i) late stage of 3rd

sedimentary period
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Fig.6  Channel morphology and sand body planar distribution at the end of each phase of the sedimentary simulation

(a) 1st sedimentary period; (b) 2nd sedimentary period; (¢) 3rd sedimentary period
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Fig.7 Schematic diagrams and cross-sections of lobe types
(a) schematic cross-sectional view of agglomerative lobe perpendicular to the sediment source direction; (b) schematic cross-sectional view of superimposed lobe along the
sediment source direction; (c) local section of Ist sedimentary period, showing agglomerative lobe at the top and superimposed lobe, erosional lobe type-I with underlying

lobe layers (indicated by red arrows) at the bottom; (d) local section of 2nd sedimentary period, showing amalgamated lobe at the top and erosional lobe type-I with under-

lying lobe layers (indicated by red arrows) at the bottom; (e) local section of 3rd sedimentary period, showing a cross-section of superimposed lobe
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THNEEER 5 B NEREE 25 RN
324 AR RAR

A A e AR — B RR R B B R G A i, L

FEOEAE TAX F B — e A ok, A T 40 A 2 i AN 43k
MR A B, X B A T UL 2
TR &R e Y AR HAFAE AL IS, S BRI 2
) e = WA A3 AL, R BB H OB RN,
I HL32 1 5 A2 8l 04 5% i) 1) S, S804l Jigt A Y] 3 S it
B, KBRS, TR R, Rt K ek £
DT B AL TR AR = A . e Ah  BOK BRI T
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FRE eSS U Wi R N YE =0 N G~ P/ NT A
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55 ZUUBUN T, T v A AR S B DL R A LRl
F Rl G BRI Rl G B R A R B TERAR T
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Sl P SR ARSI Y K A WA 5 A0 S e (AL,
BB RAEAVFIRLG R 4z ik 12 2 44 (&
Te) Z DA AR SRR, SRl R
REXZERDE (B Te) . BE TS A Ry m ok
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FEE LR EE S8 N B (181 7d) , (ELE i 2 R S AR
M7, KRR  SUUREHER & F T
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4.2 IKE—RIFE IR

SR FR 7K AT K, ZATE 1A () BB A6
SRR R SR BT 90 2 3 o JE T 7K
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Table 4 Statistical analysis of lobe size and scale in sedimentary simulation
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Fa i /em JERE /em FEIE L G J¥ fem JEJE /em TR i em JERE fem TR
134 1.9 7.05
13.5 3.1 435
H—1 10.8 2.1 5.14 — — —
6.8 1.0 6.80
7.6 1.7 4.47
o 9.8 1.1 8.91 6.2 1.1 5.64
Hom 6.4 12 5.33
14.1 1.9 7.42 6.6 1.0 6.60
8.9 2.0 445 9.2 2.1 438
H= 14.8 24 6.17 — — — 7.6 1.6 475
8.7 1.5 5.80 7.1 14 5.07
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Fig.8 Sedimentary architecture of profile at 350 ¢m in the east-west section

(a) cross-sectional view along the east-west direction at 350 cm; (b) sedimentary facies diagram of the east-west cross-section at 350 c¢m; (c) sand body analysis diagram of

the north-south cross-section at 525 c¢m; (d) sand body analysis diagram of the north-south cross-section at 450 cm; (e) detailed sand body analysis diagram of the north-

south cross-section at 350 em; (f) sand body analysis diagram of the east-west cross-section at 375 cm
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Fig.10  Evolutionary process of the agglomerative lobe

(a) emergence of delta front and plain subfacies prototypes; (b) owing to the steep slope, the migration of the channel is limited, resulting in small-scale sand body deposi-
tion; (c) lobe prototypes form; (d) lobe prototypes gradually aggregate as branching channels increase; (e) lobe prototypes disappear, and outer lobes form; (f) the main lobe

develops; (g) inter-lobe filling rapidly connects lobes on the plane; (h) multiple phases of post-lobe filling lead to the formation of an agglomerative lobe
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Table 5 Sand body connectivity analysis within lobes
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Fig.12  Cretaceous channel-lobe system sedimentary models in the eastern depression, Doseo Basin

(a) deep-water delta lobe sedimentary model; (b) shallow-water delta lobe sedimentary model
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Evolution Mechanisms and Sedimentary Models of Delta Channel-
Lobe Systems: Based on physical Simulation experiments of
Cretaceous sedimentary features in the eastern depression of the Doseo
Basin

ZHOU XingTian,ZHANG ChunSheng

School of Geosciences, Yangtze University, Wuhan 430100, China

Abstract: [Objective] The distribution patterns of favorable sand bodies in deltaic sedimentary systems serve as the
theoretical foundation for oil and gas exploration. Traditional lobe classification and microfacies analysis methods
have limitations in revealing the evolution mechanisms of the channel-lobe system, thus restricting the development
of studies on lobe morphology and sand body connectivity. [Methods] Using the Cretaceous delta of the east-
ern depression of the Doseo Basin as a model, a flume experiment with a movable base was conducted. By capturing
Hi-Res time-series images and sand body morphology data, and applying a new lobe classification method, an effec-
tive regional sedimentary model was established.[ Results] (1) A consistent overlapping relationship exists between
channels and lobes, where the migration, evolution, or disappearance of channels leads to the formation of new
lobes. (2) Within the channel-lobe system, three main evolution mechanisms are driven by hydrodynamic strength :
erosion of existing lobes, formation of lobes dominated by sandy deposition, and formation of mud layers dominated
by fine-grained deposition. (3) The characteristics of channels determine the type of lobe development, whereas lobe
morphology is influenced by factors such as sedimentary slope, tectonic activity, base level, and sediment source
conditions. (4) The connectivity of sand bodies is affected by the constituent units of lobes, their contact relation-
ships, lobe properties, and the types of lobe complexes. Later channel evolution can improve sand body connectivity
to a certain extent. (5) The eastern depression of the Doseo Basin exhibits two sedimentary models: deep-water and
shallow-water delta systems. In the deep-water delta model, the channel evolution area is larger, and connectivity im-
provements are more pronounced. In contrast, the shallow-water delta model features larger lobe deposition areas and
wider planar distribution of lobes. [ Conclusions ] The new lobe classification method and the channel-lobe system
evolution mechanism are applicable to the study of sand body connectivity and sedimentary models in the study area,
and they are expected to be widely used in future delta sedimentary simulation research.
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