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Channel–levee systems (CLSs) and mass transport complexes (MTCs) are
prevalent in deep-water basins, yet their interplay remains enigmatic. This study
uses high-resolution 3D seismic data to investigate the architecture of CLSs
and MTCs, aiming to explore how CLSs influence the distribution of MTCs
in the Rakhine Basin, Bay of Bengal. Two models are built to illustrate the
interaction betweenCLSs andMTCs. In the firstmodel, large-scale aggradational
CLSs created unfilled relief in their overbank environments, which acted as
spatially confined topography for subsequent mass-wasting deposits. In this
model, the interaction between large-scale CLSs and confined MTCs controls
the distribution of confined MTCs. In the second model, laterally migrating CLSs
do not create such prominent topographic relief in their overbank environments.
This characteristic renders them inconsequential in influencing the distribution
of subsequent mass-wasting processes. Consequently, spatially extensive MTCs
develop within unconfined settings. This configuration gives rise to lithological
traps, which might be common and represent potential drilling targets on
continental margins. This study could contribute to a better understanding of
the interplay between CLSs and MTCs and have some enlightenment on looking
to provide some insight into the search for lithological traps in the Rakhine Basin.

KEYWORDS

channel–levee systems, mass transport complexes, interaction, Rakhine Basin, offshore
Myanmar

1 Introduction

Submarine channels and their flanking levees are commonly referred to as
channel–levee systems (CLSs) (Flood and Damuth, 1987), while mass transport complexes
(MTCs) are the deposits of subaqueous mass movements such as debris flows, slides, and
slumps (Prior et al., 1984; Mulder and Cochonat, 1996; Piper et al., 1997; Sawyer et al.,
2009). Both are significant components of the stratigraphic record in ancient and modern
deep-water basins worldwide (Flood and Damuth, 1987; Mulder and Cochonat, 1996;
Piper et al., 1997). CLSs are usually formed by turbidity currents, with sand-rich channels
andmud-rich levees, but both can serve as reservoirs.MTCs are characterized by disordered
sediments and dominated by mud, and they could be transported downslope from
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FIGURE 1
Topobathymetric map of the Bay of Bengal and adjacent regions showing the geographic context of the study area (yellow box) in the Rakhine Basin
(pink boundary). The boundaries of the Bengal Fan, locations of geological profiles in Figure 2, and seismic data used are shown (pink boundary in the
insert map represents the survey of 3D seismic data, and the gray lines represent the 2D seismic lines).

topographic highs to areas of lower gradient, where they can
cover hundreds or thousands of square kilometers; therefore,
they are important to act as seals in hydrocarbon exploration

(Armitage et al., 2009; Omeru, 2014). However, small MTCs
can also occur within large channels or canyons (Sun et al.,
2011).
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FIGURE 2
Regional geological profiles [modified from the work of Alam et al. (2003)] showing the geological context of the Bay of Bengal and adjacent regions.
The study area is projected in the A–A′ profile.

The Bengal Fan, as the world largest submarine fan system,
develops the world-class CLSs and MTCs. The initiation and
development of the Bengal Fan correspond to the India–Asia
collision and subsequent Himalayan uplift and denudation since
the Eocene (Curray and Moore, 1971; Cochran, 1990). A regional
exploration of the Bengal Fan’s morphology, sedimentology,
stratigraphy, and evolutionary history has been comprehensively
studied by Curray and Moore (1971), Curray et al. (2003), Cochran
(1990), and Alam et al. (2003). Further insights into how detrital
sediments from the Himalayas are transported and contribute to
forming the world’s largest fan systems in the Bay of Bengal have
been provided by Stow and Cochran (1989), Curray (1994), and
Galy et al. (1996). Moreover, the sedimentology and stratigraphy
of deep-water systems in the Rakhine Basin, offshore Myanmar,
have been documented by Sun et al. (2011), Ma et al. (2011), Yang
and Kim (2014), and Harrowfield (2015). These studies collectively
reveal that CLSs and MTCs are two of the most prominent
depositional features in the deep-water areas of the Rakhine
Basin, occurring concurrently with similar features worldwide
(Posamentier and Kolla, 2003; Moscardelli et al., 2006; Moscardelli
and Wood, 2008; Jackson and Johnson, 2009; Sylvester et al., 2011;
Gong et al., 2014; Gong et al., 2015).

MTCs can affect seafloormorphology andmay control the post-
MTC sedimentation, such as submarine channel routes and lobe

location (von Huene et al., 2004; Hühnerbach and Masson, 2004;
Hühnerbach et al., 2005; Nwoko et al., 2020). Turbidite distribution,
affected by high-relief topography formed byMTCs, is characterized
by irregular pinch-outs, which present a significant risk for
stratigraphic trapping, whereas low-relief topography may form
overlying sedimentary bodies that are more extensive (Nwoko et al.,
2020). However, the influence of CLSs on the distribution
of MTCs remains elusive. This paper provides an excellent
opportunity to understand the interaction between CLSs andMTCs
through seismically well-imaged examples in the northeast of the
Bengal Fan.

2 Geological setting

The study area is located in the Rakhine Basin, Bay of Bengal
(Figures 1, 2A), facing the Indian craton to the west, the Shillong
massif and the Himalayan belt to the north, and the Indo-Burman
ranges to the east (Curray, 1991; Curray and Munasinghe, 1991;
Uddin andLundberg, 1998).Within theBay of Bengal, three tectonic
units are delineated from west to east: passive continental margins,
the ocean basin, and the Indo-Myanmar Range (Figure 2B). The
Bay of Bengal and the associated Ganges–Brahmaputra–Bengal
sediment-routing systems have caught much attention because
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FIGURE 3
Seismic profile showing stratigraphic architecture of the Pliocene–Quaternary Bengal Fan. It should be noted that the Pliocene–Quaternary succession
of the Bengal Fan is dominated by channel–levee systems (CLSs) and mass transport complexes (MTCs). The yellow dashed lines represent the
chronostratigraphic layers, while the white dashed lines represent the location of the coherence slice in Figure 6 and Figure 11.

of their relation to the world’s largest orogenic system (i.e., the
Himalayan Range), the world’s largest fluvio-deltaic system (i.e., the
Bengal Delta), and the world’s largest submarine fan system (i.e., the
Bengal Deep Sea Fan) (Curray, 1991; Curray andMunasinghe, 1991;
Alam et al., 2003).

The Bengal Basin was created by the collision of the Indian Plate
with the Eurasian Plate and the uplift of the Himalayas and the
Tibetan Plateau following the breakup of Gondwana (Alam et al.,
2003; Curray et al., 2003). The tectonic convergence between the
Indian Plate and Eurasian Plate experienced two main stages
(Cochran, 1990; Beck et al., 1995). The initial India–Asia collision,
known as “soft” collision, was proposed to have taken place in the
early Eocene (Sclater and Fisher, 1974), middle Eocene (Sahni and

Kumar, 1974; Dewey et al., 1988), or late Eocene (Honegger et al.,
1982; Petterson and Windley, 1985). The soft India–Asia collision,
in turn, led to the transition from marine deposits to non-marine
deposits in the Indus Group in the Molasse basins, the southern
Indus–Tsangpo suture, and the first appearance of red beds rich
in ophiolitic debris in the Tibetan Zone (Sclater and Fisher, 1974;
Hodges, 2000). The subsequent India–Asia collision known as
“hard” collision occurred after the Middle Miocene (Alam et al.,
2003). This hard India–Asia collision, in turn, led to the widespread
reorganization of major plates in the eastern Indian Ocean and the
tectonic extrusion between the Burma and Sibumasu blocks and
Indochina block (Tapponnier et al., 1982; Tapponnier et al., 1986;
Alam et al., 2003).
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FIGURE 4
Strike view seismic profile and accompanying line drawings (upper and lower panels, respectively) illustrating the stratigraphic architecture of large
aggradational CLSs displaying L-shaped channel-growth trajectories.

FIGURE 5
Coherence attribute map merged with RMS attributes showing plan view geomorphological manifestations of large-scale CLSs and their
accompanying depositional elements (cut-off loops) and crevasse splays.

Frontiers in Earth Science 05 frontiersin.org

https://doi.org/10.3389/feart.2024.1286229
https://https://www.frontiersin.org/journals/earth-science
https://www.frontiersin.org


Shao et al. 10.3389/feart.2024.1286229

FIGURE 6
Flattened horizontal coherence slice showing the plan view geomorphological expression of confined MTCs (irregularly shaped chaotic seismic facies).
The location of the coherence slice is shown in Figure 3. It should be noted that confined MTCs are localized and developed on channel overbank
environments. Line A–A′ indicates the plan view location of the seismic profile shown in Figure 7.

The India–Asia collision and the uplift of the Himalayas
and Tibetan plateaus have facilitated the availability of abundant
clastic materials, which were transported and delivered into the
Bengal Basin, mainly by the Ganges and Brahmaputra rivers,
and contributed to the world’s largest submarine fan, spanning
approximately 3,000 km in length, approximately 1,000 km inwidth,
and reaching a maximum thickness of up to 16.5 km (Curray et al.,
2003; Blum et al., 2018). Two basin-wide unconformities have been
recognized in the stratigraphy of the Bengal Fan, i.e., early Eocene
and Late Miocene unconformities (Cochran, 1990; Curray et al.,
2003; Kneller et al., 2016). The early Eocene unconformity
marks the initiation of Bengal Fan growth, with shelf margins
migrating consistently southward from the Eocene to the Holocene
(Figure 2A) (Cochran, 1990; Alam et al., 2003; Curray et al., 2003;
Kneller et al., 2016). The Late Miocene unconformity marks
the onset of diffuse plate edge or intra-plate deformation in
the southern or lower fan (Cochran, 1990; Curray et al., 2003;
Kneller et al., 2016).

The Bengal Fan comprises enormous CLSs from the Pliocene to
the Holocene, which were built on top of the pre-existing fan surface
during lowered sea level by very large turbidity currents (Prior et al.,
1984). The currently active CLS was formed about 12,000 years ago,
which extended approximately 3,000 km from the Swatch of No
Ground canyon. MTCs have occurred frequently since the Miocene
hard collision (Tapponnier et al., 1982; Tapponnier et al., 1986).The

deposits of MTCs can reach the thickness of a few hundred meters,
while the coverage area is approximately hundreds to thousands of
square kilometers. CLSs and MTCs stand out as two of the most
prominent element building blocks of the Bengal Fan, which are the
focus of this study.

3 Data and methods

The primary datasets used in this study consist of 2D and 3D
seismic reflection data. The 2D seismic data were acquired in 2007
by BPG, featuring a dense grid with a spacing of 2 km × 2 km. The
acquisition system for 2D seismic data was MSX 24-bit recording
instruments. It was performed by the “In-Sea electronics,” remotely
powered from the recording room by a 306 VDC power voltage.
The 3D seismic data were acquired in 2012, covering an area of
2,000 km2, and were processed using the Kirchhoff pre-stack time
migration (PSTM) method. The dominant frequency of the 3D
seismic data is approximately 30 Hz, with a bin size spacing of
25 m (in-line) by 12.5 m (cross-line) and a sampling rate of 2 ms.
The vertical resolution is approximately 10 m using the interval
velocity in a target interval of 2,500 m/s. Both the 2D and 3D seismic
data were visualized using SEG negative standard polarity, where a
positive reflection coefficient corresponds to an increase in acoustic
impedance and is represented by a positive reflection event. Seismic

Frontiers in Earth Science 06 frontiersin.org

https://doi.org/10.3389/feart.2024.1286229
https://www.frontiersin.org/journals/earth-science
https://www.frontiersin.org


Shao et al. 10.3389/feart.2024.1286229

FIGURE 7
(A) Strike view seismic profile and interpretative line drawings [(B, C), respectively] illustrating confined MTCs as chaotic seismic reflections with an
erosional base and irregular top surface. The location of the seismic section is shown in Figure 6.

profiles were displayed using a white–black color bar. The low-
impedance reservoir top is presented as the peak, denoted by the
black color.

The 2D seismic data were used to tie 3D seismic data
to the offset well which was drilled to the Miocene in 2015,
providing paleontological analysis (such as calcareous nannofossils,
foraminifera, and sporopollen) for establishing the stratigraphic
framework of the study interval and determining the age of the
documented Bengal Fan elements. Seismic attributes, such as
variance attributes and root mean square (RMS) amplitude, were
extracted along the selected horizons and used to analyze sediment
systems. All the seismic data interpretation and attribute extraction
are carried out using Petrel software, Schlumberger TM.

4 Results

4.1 Seismic stratigraphy and
geomorphology

CLSs and MTCs represent two of most prominent
depositional features from the Pliocene to the Quaternary in the
Bengal Fan.

4.1.1 Pliocene–Lower Pleistocene large
aggradational CLSs

The Pliocene–Lower Pleistocene succession in the study area
contains well-imaged large aggradational CLSs (Figure 3). CLSs
are typified by a “gull-wing” morphology bounded by a flat
seismic horizon at their base (Figure 4). The central parts of
CLSs are V-shaped, characterized by high-amplitude, discontinuous
reflection, which represent sand-rich channel deposits.The channels
exhibit distinctive L-shaped growth trajectories and present a
highly aggradational pattern (Figure 4). The single channel is
approximately few hundreds of meters wide and tens of meters
thick. The flanks of CLSs are wedge-shaped levees, typified by
low-amplitude and continuous reflection (Figure 4). The levees are
generally symmetric, with a height of 300 ms and a maximum
gradient of 6°.

CLSs are approximately 10–30 km wide, which is the width
between levee terminations, occupying an area larger than
1,000 km2; the channels are long and sinuous (i.e., sinuosity
of approximately 2.0–2.5) courses in coherence attribute maps
(Figure 5). The strong amplitude lobes located outside the bend of
channels are the crevasse splays, which are developed above levees
with an area of approximately few hundreds of square kilometers
(Figure 5).
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FIGURE 8
Coherence attribute map merged with RMS attributes showing the plan view geomorphological appearance of migrating CLSs. White dashed line in
Figure 9 shows the location of this slice.

4.1.2 Pliocene–Lower Pleistocene confined
MTCs

Within the Pliocene–Lower Pleistocene succession of the
documented Bengal Fan, we observe the development of irregularly
shaped chaotic seismic facies, denoted as MTCs (confined MTC
in Figure 3). In plan view, MTCs display an irregular morphology
and cover an area of 100 km2 (Figure 6). In flattened horizontal
coherence slice,MTCs are imaged as amorphous dark-colored zones
and are located at the west of sinuous channel belts. MTCs were
transported from north to south, and the erosion boundary is neat
and some thrust faults can be seen near the southern boundary
(Figure 6). In seismic cross sections, they are characterized by
chaotic, low-amplitude reflections with variable continuity and are
bounded at their base and topped by undulating seismic horizons
(Figure 7).They are approximately 20–100 m and exhibit irregularly
shaped chaotic seismic facies and small faults (Figure 7).

Similar to blanket chaotic seismic facies, irregularly shaped
chaotic seismic facies exhibit many of the recognition criteria (i.e.,
chaotic, low-amplitude reflections with variable seismic reflection
continuity, and irregular-shaped cross-sectional geometries)
typically used to recognize MTCs on seismic reflection (Sahni
and Kumar, 1974; Honegger et al., 1982; Dewey et al., 1988;

Yang and Kim, 2014). MTCs are restricted, completely confined
within topographic lows, and can be considered confined MTCs.
(Figures 6, 7).

4.1.3 Middle Pleistocene–Holocene migrating
CLSs

Migrating CLSs are common within the Middle
Pleistocene–Holocene sequence of the documented fan in the Bay
of Bengal. In plan view, there are many more sinuous CLSs than
in Pliocene systems (Figure 8). The individual channels shown in
this figure are smaller than those shown in Figure 6. In strike view,
the channels are also V- to U-shaped and are composed of high-
amplitude, discontinuous reflections (Figure 9). The lateral shifts
of CLSs are common, and they do not exhibit a clear gull-wing
morphology. No large CLSs were formed during this interval. The
channels were flanked by wedge-shaped, low-amplitude levees with
continuous reflectors (Figures 3, 9). Individual CLSs are several
hundreds to few kilometers wide and 100–200 m thick and occupy
an area of <1,000 km2, which is smaller than the Pliocene–Lower
Pleistocene CLSs.

The discontinuous, high-amplitude reflections confined within
their central parts are typically related to thalweg channel fills
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FIGURE 9
Strike-oriented seismic profile and accompanying interpretative line drawings (upper and lower panels, respectively) illustrating the stratigraphic
architecture of small-scale CLSs (i.e., small-scale gull-wing seismic facies). It should be noted that migrated and stacked CLSs do not create obvious
topographic relief. The location of this profile is shown in Figure 8.

made up of coarse channel-lag materials (Pirmez et al., 1997;
Janocko et al., 2013; Gong et al., 2015; Morelli et al., 2022).

4.1.4 Middle Pleistocene–Holocene unconfined
MTCs

TheMiddle Pleistocene–Holocene succession of the Bengal Fan
is also dominated by blanket-like chaotic seismic facies (unconfined
MTCs in Figure 3). In cross-sectional view, the unconfined MTCs
are characterized by chaotic, low-amplitude, and semitransparent
reflectors, covering the laterally migrating CLSs (Figures 4, 10). In
plan view, blanket-like chaotic seismic facies are seismically imaged
as dark-colored sheets (i.e., high-coherence attributes) and cover an
area of 100–1,000 km2 (Figure 11).

The overall seismic reflection patterns of blanket-like chaotic
seismic facies (i.e., chaotic, low-amplitude, and semitransparent)
align entirely with the established recognition criteria for MTCs
on seismic reflection data (Moscardelli et al., 2006; Moscardelli
and Wood, 2008; Jackson and Johnson, 2009; Gong et al., 2014).
Similar chaotic seismic facies described in other locations, such as
in the Columbus Basin and Santos Basin, have been interpreted
as the accumulations of mud-rich sediments (Moscardelli et al.,
2006; Jackson and Johnson, 2009). The blanket-like MTCs
documented herein are regionally extensive, occurring within

unconfined settings, and are interpreted as unconfined MTCs
(Figure 10).

4.2 The complex interplay of
Pliocene–Quaternary CLSs and MTCs

Our results suggest that the studied CLSs and MTCs intensely
interacted with each other, which is regionally manifested in two
main ways.

4.2.1 Interaction between Pliocene large
aggradational CLSs and MTCs

The Pliocene large aggradational CLSs are 10∼30 km wide and
200 ∼ 350 m thick (Figures 4, 12), creating remarkable topographic
relief on the deep sea environment. MTCs are restricted within
the topographic low formed by large-scale CLSs and cut deeply
into preceding levees (Figures 4, 12, 13). MTCs show a transition
to a compressional area from the distal to the proximal levee, and
thrust faults can be seen in a compressional area from coherence
slice (Figure 6). Such a relationship between large CLSs and MTCs
suggests that the obvious topographic relief created by the large-scale
CLSs acted as the accommodation space for the subsequent MTCs,
and the topographic high created by aggradational channels limited
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FIGURE 10
Strike-oriented seismic profile and line drawings (upper and lower panels, respectively) showing the stratigraphic architecture of unconfined MTCs
seen as blanket-like chaotic seismic facies. The location of the seismic section shown in the upper panel of this figure is shown in Figure 11.

the distribution of MTCs (Figures 4, 12, 13). This interaction model
is illustrated graphically in Figure 13.

4.2.2 Interaction between Pleistocene–Holocene
laterally migrating CLSs and MTCs

CLSs above the Lower Pleistocene are obviously different from
Pliocene CLSs due to the frequent migration of channels. CLSs are
smaller than Pliocene CLSs, and they are stacked; thereby, no large
topographic relief is created by these CLSs (Figures 4, 12).Therefore,
subsequent MTCs can completely overlay these CLSs, being,
therefore, unconfined as shown in Figure 14. Moreover, unconfined
MTCs do not cut deeply into the preceding levees (Figures 10, 14).
Such a stratigraphic relationship between smaller and stacked CLSs
and unconfined MTCs suggests that Pleistocene–Holocene CLSs
had a limited influence on controlling the distribution of overlying
MTCs.This interaction model is illustrated graphically in Figure 14.

5 Discussion

5.1 Implications for understanding the
interaction between two prominent
deep-water elements

CLSs and MTCs are two of the most prominent depositional
elements on continental margins worldwide (Posamentier and
Kolla, 2003; Moscardelli et al., 2006; Moscardelli and Wood, 2008;

Jackson and Johnson, 2009; Sylvester et al., 2011; Gong et al., 2014;
Gong et al., 2015). They co-exist in deep-water settings, leading
to extensive interactions. Various studies have documented their
interaction, using outcrop analogs, seismic data, bathymetric data,
well and core data, andnumericalmodels (Piper andNormark, 2001;
Jackson and Johnson, 2009; Bernhardt et al., 2012; Stright et al.,
2013; Masalimova et al., 2015; Corella et al., 2016; Casalbore et al.,
2019). While previous researches have primarily focused on the
role of MTC-related topography in influencing the distribution
of deep-water channels and how MTC-related topography usually
determined the position of submarine channels (Hansen et al., 2013;
Kneller et al., 2016; Qin et al., 2017), the influence of CLSs on the
distribution of MTCs remains elusive. Our results suggest that the
interaction between CLSs andMTCs on the Pliocene to Quaternary
Bengal Fan is regionally manifested in two ways.

First, large-scale Pliocene aggradational CLSs formed a
significant topographic relief (approximately 300 m); when MTCs
occurred later,MTCswill be confined by this huge topographic high;
thus, CLSs played a pivotal role in determining the distribution of
MTCs (Figure 13). The topographic lows served as pathways for
the movement of subsequent mass-wasting processes, resulting
in confined MTCs (Figures 7, 12, 13). However, this topographic
relief cannot be formed everywhere, it requires a stable and large
supply of fine-grained sediment, and no major tectonic activity
is also necessary. Usually, only huge submarine fan systems meet
these conditions, like the Bengal and the Amazon fans (Flood
and Damuth, 1987; Manley et al., 1997; Curray et al., 2003).
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FIGURE 11
Flattened horizontal coherence slice showing plan view geomorphological manifestations of unconfined MTCs (sheet-like chaotic seismic facies). Line
C–C′ indicates the location of the seismic profile shown in Figure 10.

Second, laterally migrating Pleistocene–Holocene CLSs create a
topography with limited relief, which cannot restrict the movement
of subsequent mass-wasting processes. Therefore, MTCs were
transported on an unconfined setting and covered the whole area of
CLSs (Figures 11, 14, 15).

5.2 Lithological traps created by CLSs and
MTCs

Thalweg high-amplitude reflections [“HARs” (Flood et al.,
1991)] are observed within V- to U-shaped channel cross sections,
featuring distinct high-amplitude reflector terminations (Figures 4,
8, 13, 14). In plan view, they are expressed as amorphous high-
RMS accumulations (Figures 4, 8, 13, 14). In locations where
similar HAR seismic facies have been calibrated with borehole
data, such as in the Amazon fans, they have been proven to
be made up of coarse sand-rich turbidites in the channel, i.e.,
reservoirs (Mayall et al., 2006). In contrast, both confined and
unconfined MTCs are generally interpreted as poor reservoirs
but can be excellent seals (Moscardelli et al., 2006; Jackson and

Johnson, 2009; Gong et al., 2014). Although there are few examples
where MTCs can act as reservoirs (Arfai et al., 2016; Cardona et al.,
2020), in those cases, the reservoirs are sliding sandy blocks
that have not undergone significant deformation; however, in
the study area, there are no obvious sliding blocks in MTCs.
In addition, in the locations where similar seismic facies have
been identified, such as the Columbus Basin along offshore
Trinidad, the Santos Basin along the offshore Brazil, and in the
Qiongdongnan Basin along the northern South China Sea margin,
they have been collectively related to the accumulation of mud-
rich materials (Moscardelli et al., 2006; Jackson and Johnson, 2009;
Gong et al., 2014). Considering the location of MTCs in this study,
they may originate from the continental slope rather than from
the CLS itself.

The confined MTCs are entirely restricted within the
topographic lows formed by large-scale CLSs. Therefore, they
are surrounded by mud-prone levee sediments and covered
by successive MTCs or CLSs. This configuration makes it
challenging to form good reservoir-seal assemblages (Figure 13).
The unconfined MTCs completely cap the underlying CLS, which
could form lithological traps (Figure 14). These lithological traps
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FIGURE 12
3D perspective view map showing Pliocene MTCs completely confined by large aggradational CLSs.

FIGURE 13
Cartoon model of the interaction between Pliocene channels and MTCs showing that large aggradational CLSs could control the distribution of MTCs.
It should be noted that the lower MTCs were blocked by the CLS, forming a local compression environment, resulting in thrust faults, while the upper
MTCs do not have an obvious compression environment.

are expressed in a cross-sectional view as channel-fill sands
blanketed and overlain by low-permeability and low-porosity
MTCs (Figure 14). They appear in plan view as channel-fill sandy
turbidites that are surrounded by the contemporary muddy levee
and blanketed by subsequent unconfined MTCs (Figures 11,

14). The interplay between CLSs and unconfined MTCs can
be a common phenomenon on continental margins worldwide,
suggesting that lithological traps created by this interaction might
be common and represent potential drilling targets on other
continental margins.
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FIGURE 14
Cartoon model of the interaction between migrating CLSs and unconfined MTCs. This model of channel–MTC interaction shows that migrating CLSs
are wholly capped by unconfined MTCs.

FIGURE 15
3D perspective view map showing laterally migrating CLSs of late Pleistocene–Holocene age wholly covered by unconfined MTCs.

6 Conclusion

(1) Two main types of CLSs have been recognized on the
Pliocene–Quaternary Bengal Fan. Pliocene–Early Pleistocene
large aggradational CLSs are 10∼ 30 km wide and 200∼
350 m thick and acted to create huge topographic relief
on the sea floor environments. Laterally migrating Late

Pleistocene–Holocene CLSs , in contrast, are 0.2 ∼ 1 km
wide and 100–200 m thick and do not generate prominent
topographic relief.

(2) Two main types of MTCs have been identified in the
Pliocene–Quaternary succession of the Bengal Fan.
Confined Pliocene–Early Pleistocene MTCs are 100 km2

in area and are seen to fill topographic depressions
created by large aggradational CLSs. Unconfined
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Pleistocene–Holocene MTCs are 100–1,000 km2 in area and
are seen to cap and overlie the whole underlying laterally
migrating CLSs.

(3) The confined MTCs are blocked by large aggradational
CLSs and cannot cover sandy channels at the top of CLSs.
Lithological traps for hydrocarbon accumulation are difficult
to form. The laterally migrating CLSs do not form much
topography relief; when large MTCs happen, MTCs will cover
the entire CLSs, forming effective sealing for the channel-filled
sandy sediments, creating favorable conditions for reservoir-
seal assemblages and lithological traps for hydrocarbon
accumulation.
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