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Fig.1 Geographic location and structural unit division map of the Doseo Basin (modified from reference [18])
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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 reference [19])
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Fig.3 (a) Schematic diagram of the sedimentary simulation experiment apparatus (modified from reference [27]);

(b) Base design for the physical sedimentary simulation experiment in the eastern depression of the Doseo Basin
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Table 2 Adjustable parameters and subsidence range of the movable base
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Fig4 Expermenital procedure
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Table 3 Basic experimental parameters
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Fig.5 Sediment simulation
(a) Early stage of st 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; and (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; (c) 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 1st Sedimentary Period, showing Agglomerative

Lobe at the top and Superimposed Lobe, Erosional Lobe type

i |. derlying Lobe Layers (indicated by red arrows) at the bottom; (d)

Local section of 2nd Sedimentary Period, showing Amalgamated at the top and Erosional Lobe type-I with Underlying Lobe Layers

(indicated by red arrows) at the bottom; and (e) Local section of
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Fig.8 Sedimentary architecture of profile at 350 cm 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 cm;
(c) Sand body analysis diagram of the north-south cross-section at 525 cm; (d) Sand body analysis diagram of the north-south

cross-section at 450 cm; (e) Detailed sand body analysis diagram of the east-west cross-section at 350 cm; and (f) Sand body analysis
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diagram of the north-south cross-section at 375 cm
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Table 4 Statistical analysis of lobe size and scale in sedimentary simulation
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6.8 1 6.8
7.6 1.7 4.47
9.8 1.1 8.91 6.2 1.1 5.64
B 6.4 1.2 5.33
14.1 1.9 7.42 6.6 1 6.6
8.9 2 4.45 9.2 2.1 4.38
] 14.8 2.4 6.17 - - - 7.6 1.6 4.75
8.7 1.5 5.8 7.1 1.4 5.07

42 FKE—R R RIRULAF

SRR HKIEERAL TR, KB A R EAL 2 % & AR AR 2R oo, tln: Jert
HWHE LT KER G, Ze)E TR K R 7 SOKIE H B a0 78 3 — it /K 3 7 i
AR A SRT, A TR BT AN SR A AL B0 45 R T 5 WK TE A AE, iRl
AR BOE S BIRIER . B, fEKE—e R REALE T, K3l 22X 4k
BN HUFR AR A T R R . AR AR AN TORR M A R e e R R O LR 3R, X 2 iA
M5, KPR R 2 R AR, AR TSR R R AR R & T BUKIE— e AR & X5
BB

Sl BT

| K& FTRRE

E——Jwmmunsen ——Jws/mmucsien F——Jumen

K9 AKiE—aik RIEARE
Fig.9 Analysis of the evolutionary state of the channel-lobe system.
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e SATRER R AL BEEYE | KEKE
i %
STl AR
LT, ELASM R A
B
SO i
gt —Zeize ey | A a Jenf 5 AL FE T, (B E A 2 v
# %
BAYHEE - JE KRR A — AR b R )
St 2 [ B EAIE, Hm
S o 5 E—
\ &= \ £+

AN fih S AN, e E R

R ILIEAN AR TR [ A e 22— 2, (EMRIRERE, —HFHIUREER, H
SR @Y A R ER TP i b o AR RS R R S T, SRR BRI R R R I R 2
IE o AR A RBE AT LU [F) — e [m] 7 5 BROTAR TN B 2 (4R 1, thm] DL Al — AR i T
Misethge s, BILRIE & Tt FOKE — e th ik R @ vt . flin, AErR A
ST RERZ M 445 B0 A 1 5 KV R AV B SR JE U T RE e 38— R A K [B] s 22 A
o B (R U . DRI, A SRR R S AR R A B AL AT 0 M, T DUSE it A ey
RO VAl 22 A 2 s 18] 5 1) _E AR AACE S 1

AR S8 8 LA o PR R G SR A R 70 9ROk AL (D AL Aok (S ) By
KK, FFRALLTINPRFRERR (CRD . RSB S XM RARR, flingE
(s B . BEM () MEER (mAD , JRRL “ FZERAERT, RERMEF” 1)
N iR 2 A AR R < R AR A (e B SR MbrbriE, BT RN Wik
REE SRR AR RZ R R, A9 TIRK SRR =AM R SR rR F R,
FrlE T rRK (R6) .

Ro RKRFRK=ZFAMAFESHLELE
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Evolution Mechanisms and Sedimeéntary 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 Geoscience, Yangtze Uniyersity, Wuhan, Hubei 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 eastern 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 effective 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 relationships, 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
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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 improvements 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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