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Sedimentary evolutionary
processes, architecture, and
sedimentary model of a lobate
shallow-water delta: insights
from flume simulation
experiments

You Qi, Youjing Wang*, Guosheng Qin, Yanchen Song,
Hualing Zhang and Fanle Meng

PetroChina Research Institute of Petroleum Exploration and Development, Beijing, China

By using equipment such as time-lapse cameras and 3D laser scanners,
this study conducted flume simulation experiments to obtain topographic
elevation, the amount of sediment increment, sedimentary cross sections, and
other related data and diagrams. Quantitative software was then utilized for
sedimentological analysis to clarify the depositional evolution, architecture,
and depositional model of lobate shallow-water deltas. The research results
show that under the influence of hydraulic conditions and main distributary
channels, lobate shallow-water deltas primarily undergo three evolution stages:
initial channel formation, distributary channel system formation, and continuous
stable evolution stage. The architecture elements of lobate shallow-water deltas
can be divided into distributary channels dominated by channel deposition,
proximal river mouth bars, transitional bars, and distal bars. The lateral
composition and downstream deposition of the river-bar combination are
the main structural units of the shallow water delta. The proximal profile
distributary channels exist in the form of thick channel sand bodies with multiple
repetitive intercalation cycles, and thick proximal bar deposits form on both
sides of the distributary channels. The bifurcation of distributary channels in
the middle profile leads to a reduction in channel scale, while large-scale
proximal bars still develop on both sides of the channel. In the distal profile,
a substantial river mouth bar complex is formed at the break of the delta
front slope, and with the gradual progradation of the delta, the river mouth
bar deposition zone becomes flattened. Based on the insights of the flume
simulation experiments, a sedimentarymodel for lobate shallow-water deltawas
established.

KEYWORDS

lobate delta, flume experiments, evolution processes, architecture, sedimentary model

1 Introduction

Fisk et al. (1954,1961) first proposed the concept of shallow-water deltas in the
study of the Mississippi River Delta. Subsequent scholars, through comprehensive
research in delta formation dynamics, lithological characteristics, and other areas
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(Hoy and Ridgway, 2003; Olariu and Bhattacharya, 2006), have
summarized the geological background for the formation of
lacustrine shallow-water deltas. It is characterized by its formation
in gently sloping, slowly subsiding depression basins, with relatively
shallow water and a stable tectonic backdrop, forming deltas within
plateaus and continental shelves, distinct from typical Gilbert-
type deltas.

Shallow-water deltaic depositional systems have been
successively discovered in multiple continental basins in China,
including the Songliao Basin (Zhu et al., 2012; Deng et al., 2015;
Hu et al., 2015), Bohai Bay Basin (Zhu et al., 2008; Xu et al.,
2019), Ordos Basin (Liu et al., 2011; Chen et al., 2023), and many
modern lakes such as the Poyang Lake. The shallow-water delta
is divided into delta plain subfacies, delta front subfacies, and
pro-delta subfacies. Using the shallow-water delta in the Sanzhao
Depression of the Songliao Basin as an example, Zhu Xiaomin
(Zhu et al., 2012) suggested that the webbed deltaic depositional
front facies developed under humid climate conditions, with a
broad front facies zone that can be divided into inner and outer
fronts. Zhang (2010) used modern sedimentation in Poyang Lake
as a reference and proposed that distributary channel-type deltas
with lobate and lobe-shaped skeletal sand bodies and delta plain
sedimentation are well developed, occupying over 3/4 of the delta
area, while the delta front facies zone is relatively less developed.
Fu et al. (2021) and Chen et al. (2021) analyzed the application
of seismic sedimentology in subfacies division of shallow-water
deltas and the identification of distributary channel sand bodies.
Wang et al. (2020) and Qin et al. (2020) respectively discussed
the classification of distributary channel sedimentation models
and the sedimentary characteristics and models of front tabular
sand in shallow-water deltas. In the Ordos Basin, Li et al. (2019),
Liu et al. (2021) and Zhu et al. (2021) conducted comprehensive
analyses of shallow-water delta reservoir lithological characteristics,
sand body distribution patterns, and front mouth bar deposition
characteristics in the Yanchang Formation. Shallow-water deltas
have been classified based on different source systems, control
factors, and sand body morphologies (Heerden and Roberts, 1988;
Lemons and Chan, 1999; Longhitano, 2008; Nagy et al., 2010;
Zhang et al., 2010; Cahoon et al., 2011; Yin et al., 2012; Zhu et al.,
2013; Yin et al., 2014; Wu et al., 2019). Sand body morphology is
a relatively direct classification method, dividing shallow-water
deltas into tabular, lobate, braided, and bird’s foot types based on
sand body distribution patterns. Among them, lobate shallow-water
deltas often have a large plan-view scale and longitudinally rich
sand body development and have been found to be ideal reservoirs
among several billion-ton scale oilfields globally, making them a
very important type of shallow-water delta.

With the advancement of computer technology,
geomorphological measurements, and recording techniques
(Woodward et al., 2003; Feng et al., 2011; Qiao et al., 2015;
Zeng et al., 2017b), flume simulation experiments have
gradually become a reliable means of sedimentological research
(Zeng C. et al., 2017; Bai et al., 2018; Wei et al., 2020; Wang et al.,
2023). Scholars initiated flume simulation experiments as early
as the 1960s (McKee, 1957). Compared to studies based on
geological outcrops and modern sedimentation (Zhang, 1996;
Jia et al., 2000; Jiao et al., 2005), their primary advantage lies
in the convenience of measurements (easily slice and sample),

detailed recording of sedimentary processes, and the significant
implications for sedimentological research and determining the
general distribution patterns of reservoirs. Flume simulation
experiments can provide a large amount of sand body model
parameters at different sedimentary stages, and can more intuitively
and three-dimensionally depict the sedimentation process.

The Triassic Yanchang Formation in the Yishan Slope of the
Ordos Basin, China, has gentle structural slopes with dips of less
than 1 and a stable distribution of stratum thickness (Fu et al.,
2017). It is divided into ten sand groups from bottom to top,
undergoing complete cyclical changes from lake transgression to
regression. Among these, the Chang 6 sand group develops thick
oil-rich lobate shallow-water deltaic front sand bodies, which are
the main reservoir units (Figure 1). In the middle to late stages of
development, a finer characterization of the internal configuration of
sand bodies is necessary to correspond to later oilfield development,
given the complex and intricate sedimentary interfaces within
lobate shallow-water deltas. Advanced experimental and analytical
methods are urgently required to clarify the sedimentary evolution
of this type of delta and to better identify its internal structural
characteristics. Taking the Chang 6 lobate delta in the Wuliwan
area of the Jing’an Oilfield in the Yishan Slope of the Ordos
Basin as an example, this study sets parameters including sediment
grain size, hydraulic conditions, and slope gradient similar to
those underground to simulate the evolution of the shallow-water
delta in the research area through flume experiments, dissect
its internal configuration characteristics, establish a sedimentary
model, and provide guidance for water flooding adjustments in
the oilfield.

2 Experimental design and
methodology

2.1 Experimental device design

The shallow-water delta simulation device consists of a bedform,
water supply unit, sand supply unit, water level-controlled boundary,
and laser scanner, etc. (Figure 2). Previous flume simulation
experiments used sandy platforms as the bedform to simulate a flat
basin (lv, 2020). In order to simulate the sedimentary evolution of
the shallow-water delta as accurately as possible and to replicate its
sediment characteristics, this simulation device features a different
bed shape design compared to previous shallow-water delta flume
experiments. The design of the base of the simulated region is
characterized by a plain-slope-break-front style to better observe
the evolution processes of the delta distributary channels and to
focus on researching the bar combinations of the shallow-water
delta. The slope of the base is set at 0.55° in accordance with the
ancient slope of underground reservoirs.The length of the delta plain
sedimentary area is 2.9 m, which matches the ancient sedimentary
conditions of the reservoir’s long gentle slope and short lake area.
On the plan view, the slope-break area serves as the boundary,
reflecting the sedimentary characteristics of the delta plain subfacies
from the source area to the slope-break area, and the sedimentary
characteristics of the pro-delta subfacies from the slope-break area to
the boundary.
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FIGURE 1
Comprehensive histogram of the location and stratigraphy of the study area modified based on Fu et al. (2017).

In the downstream, a water level control boundary was set to
maintain the stability of the water level. Additionally, a constant-
speed water pump was placed in the water body of the delta
front deposition area as the experimental water supply device to
ensure stable water conditions through a circulated water supply.
In order to obtain images and topography information during
the sedimentary evolution of the shallow-water delta, a time-lapse
photography device was installed above the flume setup to capture
real-time image information during the sedimentary evolution
process. Furthermore, one spatial reference information collection
point (alignment point) and 4 laser scanning stations were set
up. After each period, the sedimentary area was scanned using
the FARO-S70 laser scanner to obtain sub-millimeter laser scans
for three-dimensional coordinates, images, and terrain topography
records of the sedimentary bodies.

During the flume simulation process, in order to ensure accurate
measurement of sedimentary terrain topography by the laser

scanner, the simulation was conducted in cycles of 60 min/120 min,
after the water was stopped and drained at the end of each cycle, the
laser scanning was performed to avoid measurement errors caused
by water refraction.

2.2 Preparation of simulation parameters

Based on the experimental analysis results of Chang 6
reservoir and the outcrop of the Yanchang Formation in the
Wuliwan area of the Jing’an Oilfield in the Ordos Basin,
and regarding similar international experiment parameters
and sediment numerical simulation parameter values,
experimental parameters such as the slope of the base, sediment
composition, water flow velocity and discharge, sand supply,
and water viscosity were determined using a proportional
reduction method (Table 1).
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FIGURE 2
Schematic diagram of the flume simulation experiment facility.

2.3 Simulation data processing

The 138-h experiment was monitored throughout the process.
After the completion of the simulation experiment, real-time
image information of the sediment evolution process recorded
by the time-lapse photography equipment can be obtained. The
three-dimensional spatial information calculation and alignment
were conducted using SCENE software for the point cloud data
generated from each simulation period regarding the coordinates
of the reference collection point. Utilizing the QuantSedAnaV2.0
programming software, the aligned billion-level three-dimensional
point cloud data were gridded, and operations such as outlier
handling and image correctionwere performed. After data gridding,
error analysis and data volume correction were carried out.
Measurement error trends were obtained based on the calibration
objects at the edges of the experimental setup, and the data volume
was corrected for errors in each period to obtain the simulated data
volume of the experiment. The experimental data volume includes
coordinates, grid numbers, simulation periods, elevation, image
information, etc., and can generate topographic elevation maps,

sediment increment maps, and cross-sections for further analysis of
the sediment evolution process.

3 Analysis of experimental results

3.1 Sedimentary evolution process during
each stage

The experiment recorded the evolving orthophoto images
(Figure 3), de-trended topographic maps (Figure 4), and the
sedimentation thickness increment within a specified observation
timeframe (Figure 5) (positive values representing sedimentation,
negative values representing erosion). De-trending helped eliminate
the influence of long-profile elevation differences and primarily
reflected the geomorphology of the delta.

In the laboratory flume simulation, the initial bed was a gently
sloping sandy layer to simulate a relatively flat terrain before
the formation of a shallow-water delta. The evolution of the
lobate shallow-water delta from nonexistence to stability evolution
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FIGURE 3
Orthorectified image of the evolution of the lobate-shaped shallow water delta in the simulation of the flume experiment. Blue dashed lines indicated
the flow path during each simulation period. (A) Experiment time: 0 hour; (B) Experiment time: 3-4 hours; (C) Experiment time: 9-10 hours; (D)
Experiment time: 13-14 hours; (E) Experiment time: 21-22 hours; (F) Experiment time: 29-30 hours; (G) Experiment time: 37-38 hours; (H) Experiment
time: 45-46 hours; (I) Experiment time: 57-58 hours; (J) Experiment time: 65-66 hours; (K) Experiment time: 83-84 hours; (L) Experiment time: 93-94
hours; (M) Experiment time: 103-104 hours; (N) Experiment time: 113-114 hours; (O) Experiment time: 133-134 hours.
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FIGURE 4
Topographic map (downstream trend was de-trended) of the lobate-shaped shallow water delta in the simulation. Blue dashed lines indicated the flow
path during each simulation period. (A) Experiment time: 0 hour; (B) Experiment time: 3-4 hours; (C) Experiment time: 9-10 hours; (D) Experiment
time: 13-14 hours; (E) Experiment time: 21-22 hours; (F) Experiment time: 29-30 hours; (G) Experiment time: 37-38 hours; (H) Experiment time: 45-46
hours; (I) Experiment time: 57-58 hours; (J) Experiment time: 65-66 hours; (K) Experiment time: 83-84 hours; (L) Experiment time: 93-94 hours; (M)
Experiment time: 103-104 hours; (N) Experiment time: 113-114 hours; (O) Experiment time: 133-134 hours.
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FIGURE 5
Sediment thickness increment for each run step. A value greater than 0 indicates that sedimentation has occurred within one run step, with an increase
in sedimentation thickness. If the value is less than 0, it means that erosion has occurred within one simulation period, and the sediment thickness has
decreased. Magenta dashed lines indicated the flow path during each simulation period. (A) Experiment time: 0 hour; (B) Experiment time: 3-4 hours;
(C) Experiment time: 9-10 hours; (D) Experiment time: 13-14 hours; (E) Experiment time: 21-22 hours; (F) Experiment time: 29-30 hours; (G) Experiment
time: 37-38 hours; (H) Experiment time: 45-46 hours; (I) Experiment time: 57-58 hours; (J) Experiment time: 65-66 hours; (K) Experiment time: 83-84
hours; (L) Experiment time: 93-94 hours; (M) Experiment time: 103-104 hours; (N) Experiment time: 113-114 hours; (O) mainstream line distribution.
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FIGURE 6
Sedimentary architecture of the experimental delta at the upstream part. The upper figure was the reproduced strata based on the topography data.
The bottom figure was the sedimentary architecture interpreted based on the upper figure. LC means the lateral migration channel; IC means the
incised channel.

FIGURE 7
Sedimentary architecture of the experimental delta at the middle part. The upper figure was the reproduced strata based on the topography data. The
bottom figure was the sedimentary architecture interpreted based on the upper figure. LC means the lateral migration channel; IC means the
incised channel.

mainly underwent three stages: the initial channel formation stage,
distributary channel system formation stage, and continuous stable
evolution stage.

3.1.1 Initial channel formation stage
In the early stages of the sediment simulation (Figures 3A–D,

4A–D), sediment primarily developed in the plain region. As
the simulated river entered the water body, the expansion of
water flow resulted in a decrease in flow velocity due to the

top support effect. With the decrease in river energy, some
immobile sediment was unloaded in the river mouth area.
Gradually, this resulted in the formation of subaqueous shoals
due to the deposition of bedload sediments from the river, which
gradually increased in height, forming river mouth sand bars. The
obstruction by the river mouth sand bars led to the branching
of the original single river channel, forming initial distributary
channels.These initial distributary channels then formed secondary
river mouth sand bars, leading to further channel bifurcation
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FIGURE 8
Sedimentary architecture of the experimental delta at the distal part. The upper figure was the reproduced strata based on the topography data. The
bottom figure was the sedimentary architecture interpreted based on the upper figure. LC means the lateral migration channel; IC means the
incised channel.

and the formation of the initial shape of the lobate shallow-
water delta.

3.1.2 Distributary channel system formation
After a period of continuous evolution (Figures 3E–H, 4E–H),

the delta area expanded gradually, the number of distributary
channels increased, and under the constraint of various rank
estuarine sand bars, the delta extended downstream. This included
the development of wider, deeply incising main distributary
channels, as well as narrower, frequently meandering distributary
channels. The main and distributary channels together formed the
river network system on the delta surface, which gradually became
more complex as the delta continued to grow.

3.1.3 Continuous stable evolution stage
Under sustained water flow and sediment supply, the delta

continued to evolve (Figures 3I–O, 4I–O). Distributary channels
further migrated, evolved, and amalgamated, and after nearly a
hundred simulation cycles, the delta area was stabilized.The growth
of the delta’s edges slowed down, while the distributary channels on
its surface migrated rapidly and frequently, leading to further rapid
changes in the relationship between distributary channels and river
mouth bars. However, during this period, the overall sedimentary
characteristics of the delta remained stable.

3.2 Sedimentary architecture patterns

Based on high-precision experimental geomorphological
laser scanning data and comprehensive sediment simulation
experiments, each period of the experimental flume simulation
results was de-trended to highlight the morphological and
distribution characteristics of channels and sandbars and to
conduct architecture dissection. With an increase in the number

of experiments, the delta on the plain gradually transformed from
a simple pattern of deltaic forms into a complex architecture
of compound deltaic-estuarine systems. On the cross-section,
sediment deposition evolved from simple vertical stacking to a
more complex structure due to channel erosion.

3.2.1 Basic configuration unit combination
The morphological units of a lobate-shaped shallow water

delta can be divided into distributary channels dominated by
river sediment, proximal river mouth bars, transitional bars, and
distal bars. A typical lobate-shaped shallow water delta is mainly
composed of large-scale multi-branched deltaic-estuarine systems,
which gradually grow in size as they extend towards the water body.
Throughout the entire sedimentary evolution of the shallow water
delta, the sediment characteristics of the deltaic-estuarine systems
display different features at various stages of the experiment:

Initial channel formation stage: During this stage
(Figures 5A–D), sediment deposition is primarily incremental and
fans out in the plain region around the river mouth. The channels
exhibit low sinuosity and experience rapid sediment filling. A small
number of the channels have incision capabilities (Figure 5B).
Overall, the distribution of the channels and river mouth bars is
relatively concentrated. The river mouth bars mainly distribute on
both sides of the initial channel and secondary distributary channels,
with minimal incision caused by the channels.

Distributary channel system formation stage: At this stage
(Figures 5E–H), although the delta continues to grow, the rate
of growth is slower than it was in the initial stage. The erosive
capacity of the channels increases, with two types of erosion
observed: incision and lateral cutting due to the lateral migration
of the river, forming migrating side-cut channels. Both types of
channels coexist during this stage. The river mouth bars formed
in the previous stage increase in size and extend towards the
distal end. As the distributary channels extend forward and enter
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FIGURE 9
Sedimentary model of the Triassic Yanchang Formation Chang 6 Sand Formation in Jing’an Oilfield, Yishan Slope, Ordos Basin.

deeper water bodies, the hydrodynamic force decreases rapidly,
resulting in the formation of distal bars at the termination of the
channels (Figures 5G, I, J).

Continuous stable evolution stage: In this stage (Figures 5I–N),
due to continuous water flow and sediment supply, the delta
development gradually stabilizes, with a slow increase in area.
The incision effect of the channels becomes more pronounced.
As the distributary channels gradually extend forward and the
river network (Figure 5O) becomes more complex, the cutting
effect of the channels becomes more apparent. The stability of the
distal channel system is lower than that of the proximal channel
system, with a prevalence of migrating side-cut channels. The
distribution of previously deposited river mouth bars becomesmore
complex due to the influence of the changing network of the river
systems, and together with the distributary channel deposit end bars

that extend continuously, formed the multiple fringe-shaped river
mouth bar combinations. Under a stable sedimentation background,
the delta system exhibits periodic cycles of progradation and
retrogradation.

3.2.2 Proximal depositional configuration
The proximal cross-sectional profile is selected from sediment

deposits close to the source in the upper plain (Figure 6),
distributary channels often exist in the form of multi-period
repetitive and overlapping wide-banded thick-layer channel
sand bodies, with thick deposits of proximal bars formed
on both sides of the distributary channels. Under a stable
tectonic and sediment supply background, the delta progrades
continuously, transitioning from front-edge deposition to plain
deposition from bottom to top. The plain distributary channels
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TABLE 1 Parameter settings for flume simulation experiments.

Sedimentary conditions Jing’an Oilfield Wuliwan District
Chang6

Experimental parameters

Paleoslope 0.5°–0.6° 0.55°(3.5 cm/5 m)

Lithology Fine sandstone dominated Fine sand dominated

Sediment fraction Medium sand, fine sand, silt, mud 10% medium sand, 50% fine sand, 20% silt, 20% mud

Supply channel Large main-stem distributary channel Large main-stem distributary channel (braided river)

Hydrodynamic conditions Strong hydrodynamic, high sandy supply Water supply: 0.4 L/s sand supply 4 g/s

Sand transport rate High 10 kg/m3

Water-sediment cohesion Lower Lower (clean water + suspended sediment)

Basin structure Long gentle slopes + short lakes Long gentle slopes + short lakes

Evolutionary processes Combination of reciprocating, overlapping, and
reverse prosodic progressions

Multiple phases of incoming sedimentation

Main phenomena Widespread distributary channel, complex overlapping
incision

Frequent overlapping and cutting evolution of
distributary channels

Experimental period None 2 h/period × 69 periods

mainly include incised channels (IC) and lateral cut channels
(LC). The development of distributary channels gradually
increases, transitioning from isolated to lateral stacking pattern,
while the development and continuity of river mouth bars
reduce progressively.

3.2.3 Mid-range depositional configuration
The mid-range cross-sectional profile is located in the upper

zone of the entire shallow water delta-front deposit (Figure 7),
and the sedimentation shifts from delta-front edge deposits
to plain deposits from bottom to top. The development of
distributary channels gradually increases, transitioning from
isolated channels into laterally stacked ones, while the development
and continuity of river mouth bars decrease gradually. The
distributary channels still exhibit lateral stacking migration
but at a significantly smaller scale compared to the upstream
profile, indicating that the branching of the distributary channels
results in a smaller channel scale. Large-scale proximal bars
continue to develop on both sides of the channels, and these
proximal bars are often incised by other distributary channels,
leading to the presence of multiple distributary channels within
a single proximal bar. Compared to the proximal cross-sectional
profile, the scale of the bar combinations decreases, while the
number of depositional periods increases in the mid-range
cross-sectional profile.

3.2.4 Distal deposition configuration styles
Thedistal profile is located in delta fronts becausemost sediment

develops underwater (Figure 8), and it shows the formation of large-
scale river mouth bar complexes at the sediment slope break near
the delta front, generally distributed in the lower part of the profile.
As the delta gradually progrades, the river mouth bar deposition

rapidly transitions into a plain. Even after plain formation, deltaic
sedimentation still develops bar combinations, although the scale
of these bar combinations is relatively smaller compared to the
proximal profile. Along the front slope break zone, thick river
mouth bar complexes are developed at the base, with lateral high
stacking forming extensive interconnected thick river mouth bars
and bodies. Delta progradation leads to their top plain formation,
resulting in laterally amalgamated thin sand layers.Thedevelopment
of distributary channels in the plain sedimentation layer increases
from bottom to top, with enhanced stacking. In the distal
portion, distributary channels primarilymigrate laterally, with lower
incision depth.

We have highlighted the new insights from the experimental
delta. Firstly, the distributary channels dominated the deposition
and evolution. For a distributary channel, its upper reach is
incised into the previously deposited sediments, and transported
the sediments to its distal reach to form channel mouth bars.
Therefore, the sedimentary architecture of the finally preserved
experimental delta was complicated by the migration and avulsion
of the distributary channels.

Secondly, the channel mouth bars were cut and
transformed by the later distributary channels, the
preservation of channel mouth bars, especially for the
proximal bars were poorly preserved in the experimental
delta.”

3.3 Sedimentary model

Based on the identification of configuration units, a clear
combination pattern between different configuration units was
established through a detailed interpretation of multiple typical
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cross-sectional profiles. The main channels are mostly isolated
within extensively developed floodplains, with nearly no contact
with other configuration units. Distributary channels, proximal
river mouth bars, transitional bars, and distal bars are the primary
configuration units at the delta front. The combination pattern
of river mouth bar configuration units is complex, with the
potential for self-stacking to form different types of river mouth
bar complexes. Additionally, river mouth bars can combine with
distributary channels to form various patterns, with the most
common being the downcutting of distributary channels into the
lower deposited river mouth bars.

Based on the above understanding, a sedimentary configuration
model for theTriassic YanchangFormationChang 6 SandFormation
in Jing’an Oilfield, Yishan Slope, Ordos Basin was established
(Figure 9). Based on changes in the lake basin water level, the
overall sedimentary environment can be divided into delta plains,
delta fronts, and pre-deltas from the land towards the lake basin
direction. The delta plain can be further divided into upper and
lower plains. The main sedimentary configuration unit evolves
from the upper plain backbone channel to the lower plain
distributary channel and ultimately to the delta front river mouth
bars. Distributary channels and river mouth bars are the main
genetic sand bodies, with distributary channels often showing lateral
migration and superposition along with remodeling the early river
mouth bars, ultimately leading to the development of thick layers
of sand bodies.

4 Conclusion

Based on flume simulation experiments, the sedimentary
process of a lobate shallow-water delta mainly goes through
three evolutionary stages: initial channel formation, distributary
channel system formation, and continuous stable evolution stage.
The configuration units of the lobate shallow-water deltas can
be divided into distributary channels, proximal river mouth
bars, transitional bars, and distal bars. Lateral amalgamation of
bar complexes and progradation are the main structural units
of the shallow water deltas. During the continuous growth of
the delta, distributary channels extend forward gradually, and
the river network becomes more complex. Multiple fringe-
like river mouth bar combinations can be formed at the
delta front.

In the proximal profile, distributary channels often exist
in the form of multiple stages of repeated overlapping thick
channel sandbodies, while thick proximal bar deposition forms
on both sides of the distributary channels. In the mid-range
profile, the sedimentation changes from front-end deposition
to plain deposition from bottom to top. The development of
distributary channels gradually increases, and the channels shift
from isolated to lateral superposition. The development and
continuity of river mouth bars gradually decrease. In the distal
profile, a large-scale river mouth bar complex is observed at
the sediment slope break at the distal end of the delta front,
distributed in the lower part of the profile. However, as the
delta gradually progrades, the river mouth bar deposition area
becomes a plain. Based on the identification of configuration

units and the systematic interpretation of typical profiles, a
sedimentary model of the Triassic Yanchang Formation Chang
6 Sand Formation in Jing’an Oilfield, Yishan Slope, Ordos Basin
was established.
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