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Abstract: Research into the contourite deposits in the Upper Meishan Formation of the southern Qiongdongnan Basin in
South China Sea is weak; their characteristics, distribution and original geological conditions are not clear. Using geological
and geophysical methods including seismic and drilling data, based on seismic reflection characteristics, geometrical
configuration description, and wave impedance inversion, two types of contourite deposits are recognized. Contourite
deposits have blurred boundaries between each deposit and disordered internal seismic reflections; They are mound-shaped
only in transverse section, and banded in the longitudinal direction. Type I contourite deposits are conical, with mediumhigh amplitude, low-continuity, low-frequency mound-shaped seismic facies, and subparallel-chaotic reflections internally.
These deposits are conical with sharp tops, the canal between mounds is V-shaped and deep. The western wing is gentle and
the eastern wing is steep, with the slope toe mostly between 10° and 20°, and width height ratio about 1–2. Type II
contourite deposits are flat, exhibiting medium-amplitude, medium-continuity, low-frequency mound-shaped seismic facies,
with subparallel weak reflections internally. Their mounds are flat with gently arced tops, with shallow canals between. The
slope toe is between 5°and 10°, with a width height ratio of about 2–5. The wave impedance value of these contourite
deposits is 4.6 kg/m3×m/s to 6.8 kg/m3×m/s, about 5.8 kg/m3×m/s on average, which is presumed to represent marlycalcareous clastic sediments. The contourite deposits mainly develop beneath the slope break at the margin of the faultcontrolled platform in the Southern Uplift zone of the basin. In plane view, they are distributed approaching a west-to-east
direction, and in section, lie in low-lying areas near the faults at fault-controlled terraces of the Southern Uplift zone, with a
paleo-current direction nearly west-to-east. The paleotectonic setting of the gentle monoclinic platform was favorable for
the development of such contourite deposits. The intensification of the Mid-Miocene deepest bottom current gave rise to the
contourite-forming currents around the Southern Uplift zone in the northern South China Sea, which flow from Hainan
Island to the Xisha Trough in a nearly west-to-east direction leading to the contourite deposits developing in the late MidMiocene transgressive environment, with multiple slow sea-level fall cycles.
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1 Introduction
Contourite deposits constitute one of the most popular
subjects in studies on deep-water deposits in the world.
They
contain
important
information
about
paleooceanography, paleostructure and paleoclimate, such
as oceanic circulation and sea-level changes (Llave et al.,
2001; Evans et al., 2005). Dynamic information of the
evolution and processes of contourite currents can be fully
reflected in contourite deposits, so that the recognition
characteristics and criteria have become the core of the
research work (Feng, 1994; Garcia et al., 2009). The
* Corresponding author. E-mail: chengfu_lyu@126.com

analysis of sedimentary characteristics, geological setting
and controlling factors of contourite deposits remains one
of the hotspots and focuses of international oceanography,
climatology and sedimentology in recent years.
Shanmugam (2017) considered that contourite deposits
can be generated by more than one type of bottom current,
but there are no sedimentological criteria for
distinguishing ‘fully wind-driven bottom current
sediments’ from ‘thermohaline-driven bottom current
sediments’. Currently, the study of contourite deposits
usually focuses on the continental slope and uplift of
modern oceans, but rarely deals with contourites in ancient
stratigraphic records. The identification criteria of
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contourite deposits are imperfect or even ambiguous,
which greatly hinders research. Depending on both
modern and ancient examples, it is necessary to establish
perfect identification criteria for contourite deposits (Li et
al., 2017; Shanmugam, 2017; Lin, 2019).
The South China Sea (SCS) is a deep-water area with
water depth greater than 300 m (Zhu, 2010). There have
been few studies of paleo-current in that part of the SCS
called the Qiongdongnan Basin. The study of contourite
deposits made significant progress during the Ocean
Drilling Program (ODP) Leg 184 in the 1990s, then in its
infancy. Lüdmann et al. (2005) and Shao et al. (2007)
discovered contourite deposits on the southern slope of the
Dongsha uplift using core and seismic data at the nearby
ODP Site 1144 in the Pearl River Mouth Basin (PRMB).
Li et al. (2013, 2014) went on to summarize four types of
Pleistocene to modern contourite deposits in the PRMB,
which are mainly manifest in two depth intervals and
directions: a bottom current direction of SW to NE in 200–
400 m, and a bottom current direction of NE to SW in 800
–3000 m, both at the continental shelf margin. Wang et al.
(2010) mapped the distribution of the bottom current
sedimentary system in the northern SCS. Using highresolution 2D seismic data, Chen et al. (2014) studied the
various deep-water sedimentary systems in the
northwestern continental margin of the SCS, and Chen et
al. (2015) identified a typical modern ‘seamount-related
deepwater contourite system’ near the Yi'tong Shoal,
where the contourite deposits are elongate to moundy,
with current direction from west to east. Sun et al. (2016)
speculated the existence of a SW-to-NE bottom current in
the Qiongdongnan Basin, which flows from the
Zhongjiannan Basin into Qiongdongnan Basin through the
Xisha–Guangle Trough. According to their asymmetry and
axis orientation, such examples of modern or Quaternary
contourite deposits reflect how to identify paleo-current
direction and so, these results are of great significance to
contourite deposits analysis of the Mid-Miocene Meishan
Formation (Fm.) in the southern Qiongdongnan Basin,
revealing such as development location, depth of seawater,
paleo-current direction, sedimentary environment, and
genesis of contourite deposits.
A large number of mound reflectors have been found at
seismic profiles of the Miocene Upper Meishan Fm. in
recent years. These moundy reflectors have been
understood differently: some were considered as reef (Wu
et al., 2009; Ma et al., 2009; Chen et al., 2011; Feng et al.,
2017); some as contourite deposits (Zhao et al., 2013);
sediment waves (Li et al., 2017); channel deposits (Tian et
al., 2016; Li., 2019); or results of water–rock reaction (He
et al., 2012). So far, there is no clear answer to the scale,
distribution, sedimentary characteristics, and sedimentary
facies model of the contourite deposits in the southern
Qiongdongnan Basin. The main reason for this is the
absence of typical geophysical identification criteria.
Moreover, due to the limited research on paleo-currents in
the Qiongdongnan Basin, the direction and quality of
bottom currents, which controlled the development of
contourite deposits in the Miocene Upper Meishan Fm.,
have not been determined. Questions such as why are
there numerous mound reflectors in Meishan Fm., what is

the relationship between contourite deposits with reefs
developed in the same period, and in what geotectonic
setting were they developed along with the evolution of
the SCS, are still to be answered.
In this study, our aim is to examine moundy reflection
in the Meishan Fm. in the southern Qiongdongnan Basin.
Through the description of seismic reflection
characteristics, geometry of moundy reflectors and wave
impedance inversion, the seismic identification criteria,
distribution characteristics, and paleo-current direction of
the contourite deposits are identified, and their origin
discussed.
2 Geological Settings
2.1 Geology
The Qiongdongnan Basin is located at the northwestern
part of the SCS, which is a Cenozoic quasi-passive
continental margin petroliferous rift basin, structurally
clamped between the Eurasian plate, the Pacific plate and
the Indo-Australian plate (Taylor and Hayes, 1983; Zhang
et al., 2007; Dai et al., 2014; Wang et al., 2013; Qiu, et al.,
2019). The deep-water area is about 9 × 104 km2 in the
south of the basin, containing a Central Depression zone
and a Southern Uplift zone (Feng et al., 2017; Zhang et al.,
2016) (Fig. 1).
2.2 Sedimentary filling
The basement of the Qiongdongnan Basin is
Precambrian metamorphic rocks, overlain by Mesozoic
volcanic and sedimentary rocks. The caprock is Cenozoic,
in ascending order: Eocene lacustrine shale; Lower
Oligocene Yacheng Fm. marine–continental transitional
coal measures, mudstone and sandstone; Upper Oligocene
Lingshui Fm. marine sandstone and mudstone; Lower
Miocene Sanya Fm. marine clastic and carbonate rocks;
Middle Miocene Meishan Fm. marine carbonate, reef,
marlstone and sandstone; Late Miocene Huangliu Fm.
marine mudstone with siltstone; Pliocene Yinggehai Fm.
marine mudstone, and Quaternary Ledong Fm. marine
mudstone.
Because of strong tectonic and magmatic activities,
there was a unique tectonic evolutionary history in the
basin, which went through four stages: ① pre-rift in preLate Cretaceous; ② a chasmic event from Late Cretaceous
to Paleogene, including downfaulting and downwarping;
③ thermal settlement from Early to Middle Miocene; ④
accelerating settlement since Late Miocene to Recent
(Dong et al., 2008; Zhang, 2010; Hu et al., 2013; Janjuhah
and Alansari, 2020). There are four sets of sedimentary
filling sequences: such as pre-rift sequence (below Tg –Pre
-Cenozoic); Eocene to Oligocene chasmic sequence (T g–
T60); Lower to Middle Miocene depression sequence (T 60–
T40); and Upper Miocene to Quaternary subsidence wedge
-shaped flexural sequence (T 40–T0). The Meishan Fm.
infills depression layers, with T 40 and T50 its top and
bottom seismic interfaces. The formation is divided into
an upper member (T40–T41) and a lower member (T 41–T50)
bounded by T41 (Fig. 2).
Under the control of tectonic evolution, the basin
exhibits a three-layer structure and structural style, with an
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Fig. 1. General geological map of the Qiongdongnan Basin, South China Sea (modified after Zhang et al, 2015; Feng et al, 2017).

upper depression and lower fault in section. The rift
graben to half-graben structural layer presents extensional
structural styles of normal faults with steeper fault planes
and their combination. The depression structural layer
typically developed some growth faults and rolling
anticlines, shovel-type normal faults and strike-slip faults.
Because of the lessening of fault activity, the subsidence
wedge-shaped flexural structural layer mainly developed
some gravity structural styles.
3 Data, Material and Methods
This study of the Qiongdongnan Basin adopted the data
of 12000 km of 2D seismic lines with grids of 6 km × 8
km or 4 km × 6 km and 8 km × 16 km locally, over 3000
km2 of three 3D areas, and drilling data of six exploration
wells in the deep-water area. The 2D seismic profiles are
basically consistent in amplitude, frequency and phase,
and the 2D seismic lines are positively polar. Many mound
reflectors have been found in the seismic profiles of the
deep-water area in the southern basin in the Miocene
upper Meishan Fm. strata.

By using Landmark Software, the works of seismic
interpretation were carried out.
3.1 Portraying the seismic characteristics of
contourites.
Through the interpretation of 2D and 3D seismic data in
the deep-water area of the basin, we portrayed the seismic
reflection and geometric characteristics of the contourite
mounds, and described the length, width, height,
symmetry, crest extension, axis orientation, section plane
configuration, monomer and assemblage characteristics,
migration and growth characteristics. We analyzed the
differential characteristics of the contourite mounds and
patch reef groups, made wave impedance inversion of the
mounds, and defined the seismic identification criteria for
contourites.
3.2 Identifying the paleotectonic setting controlling the
development of contourites.
Through fine interpretation of seismic profiles and timedepth conversion, we obtained the plane thickness
distribution of intervals with contourite mounds in the
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Fig. 2. Stratigraphical column for the Qiongdongnan Basin (ODP1148 data from Wang et al., 2003).

deep-water area of the basin, which approximately
represents the paleotectonic uplift–depression pattern in
the development period, i.e. the paleotectonic setting.
According to the thickness difference between the two
wings of the contourite mounds and the tendency of axis
(the connection of crest line on the section), and the
morphology of reef mounds at high positions, we analyzed
the paleo-current direction of contourites. Through wave
impedance inversion constrained by seismic attributes,
seismic facies and logging, we identified the stratigraphic
lithology and distribution of the contourite mound intervals
in the Meishan Fm., and restored its paleogeographic setting
in combination with the palaeotectonic setting.

4.3 Determining the origin and geological significance
of contourite drifts.
We analyzed the relationship between the paleoclimate,
paleogeography and paleotectonic setting of the contourite
mounds and the tectonic evolution of the SCS, as well as
the coupling relationship between the contourite mounds
and the reef groups developed in the same period. We
investigated what tectonic setting controlled the
development of the contourite mounds and which
paleoclimate and paleoceanographic environment are
reflected. Moreover, depending on the existing petroleum
geological conditions in the study area, we predicted the
exploration prospects of the contourite mounds.
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4 Results
4.1 Seismic reflection characteristics of contourite
deposits
Contourite deposits developed in the upper Meishan
Fm. (T40–T41) are mainly located beneath the slope break
at the margin of a fault-controlled platform in the southern
uplift zone of the basin. According to the geometry and the
relationship between mounds and overlying strata,
contourite deposits were divided into two types: Type I are
conical exhibiting medium–high amplitude, lowcontinuity, low-frequency mound-shaped seismic facies.
One single mound displays medium–strong reflections at the
top and internal subparallel–chaotic reflections. Multiple
moundy reflectors form a unified and continuous bottom
boundary. The boundary between mounds is blurred. The
eastern part of one mound covered over the western part of
the other mound, but some contourite deposits are almost
connected to the eastern mounds (Fig. 3a and b); Type II are
flat exhibiting medium-amplitude, medium-continuity, lowfrequency mound-shaped seismic facies. One single mound
shows weak reflections at the top and internal subparallel
weak reflections. There were no unified continuous top
bound and bottom boundaries, but there exists a clear
draping relationship between the deposits (Fig. 3c).
Both contourite deposits and patch reefs are developed
in the Upper Meishan Fm. in the southern uplift zone of
the Southern Qiongdongnan Basin. They are similar in
seismic reflection characteristics, but there are also
obvious differences. First, the patch reefs are observed
with clear structure, such as a clear boundary between
reefs, the existence of a reef crest and canal, a visible
progradation interior, and a two-way overlap between
wings. In contrast, the contourite deposits do not have
clear structure, with a blurred boundary between mounds
and disordered internal seismic reflections. Second, patch
reefs are mound-shaped in cross section in any direction,
and slightly asymmetrical in the direction perpendicular to
the paleobathymetric direction. Patch reefs are steeper on
the western deep-water side and gentler on the eastern
shallow-water side. In contrast, the contourite deposits are
mound-shaped only in transverse section, while banded in
the extension direction. The shape of the contourite
deposits is gentler on the western paleo-deep-water side
and steeper towards the eastern uplift zone.
4.2 Geometry of contourite deposits
Type I contourite deposits are conical with sharp tops
and an asymmetrical distribution of the two wings. The
canal between the mounds is V-shaped and deeper. The
western wing is gentle and the eastern wing steep, with
the slope toe mostly between 10° and 20°, and even
more than 30°. The width of the contourite deposits is
about 100–200 m, and the height is about 50–100 m,
with width height ratio of about 1–2. Type II contourite
deposits are flat with gently arced tops, closely
connected, with shallow canals. The two wings are
symmetrical or slightly asymmetrical, with a gentle
slope toe between 5° and 10°. The width of the
contourite deposits is about 100–1000 m, and the height is
about 50–800 m, with width height ratio of about 2–5.
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4.3 Wave impedance inversion of contourite deposits
The wave impedance value reaches about 6.2 kg/m3×
m/s at the top of the contourite deposits, which is
supposed to be equivalent to fine-grained calcareous
sediments. The wave impedance value is about 6.6 kg/m3×
m/s at the bottom, which is presumed to be bioclastic-rich
sediments. The wave impedance value within the
contourite deposits is 4.6 kg/m3×m/s to 6.8 kg/m3×m/s,
about 5.8 kg/m3×m/s on average, which is presumed to be
marly-calcareous clastic sediments.
The wave impedance values of contourite deposits and
reefs were obtained from seismic profile inversion in the
southern uplift zone and are quite different in the Meishan
Fm.; that of reef is higher than that of contourite deposits.
The wave impedance value of the platform-edge reefs is
about 7.5 kg/m3×m/s at top and bottom, and about 6.3 kg/
m3×m/s in the interior. This result is quite similar to that of
the Liuhua 11-1 reef, where well 11-1-1 proved the
existence of a platform edge reef (Sattler et al., 2004; Feng
et al., 2016). The wave impedance value of patch reefs is
about 7 kg/m3×m/s at top and bottom, and about 6 kg/m3×
m/s at interior (Fig. 3), which is similar to that of proven
reefs in the Tertiary Kais Fm., drilled in the Salawat Basin,
Indonesia (Zampetti et al., 2003, 2004).
4.4 Distribution of contourite deposits
Contourite deposits are distributed nearly from west to
east in the southern uplift zone in the southern
Qiongdongnan Basin, where they are located in low-lying
areas on fault-controlled terraces. Several contourite deposit
belts are developed associated with five major terraces. The
belts were separated by fault terrace uplift, so they are not
continuous. Each belt is relatively flat bottomed, and had
developed and migrated towards the western low-lying zone.
4.5 Paleo-current of contourite deposits
During the deposition stage of the Upper Meishan Fm.,
the sea level continued to fluctuate, and the source supply
from the southern uplift zone was limited. The MeanSquare-Root (MSR) amplitude is very sensitive to
lithological changes (Zhang et al., 2007), and offers good
responses to lithology and sedimentary facies. Therefore,
the seismic reflection energy of mudstone will decrease,
whereas the seismic reflection energy of calcareous deposits
will enhance (Sun and Li., 2002; Feng, 2012). Of the five
contourite deposit belts in the Upper Meishan Fm., the MSR
amplitude (T40+50 ms) shows that they are distributed in
strips nearly west to east trending in the 3D seismic area in
the southern uplift zone (Fig. 4), which tended to migrate
gradually, indicating W–E paleo-currents.
There were some small channel deposits in the late midMiocene, distributing nearly west to east in the western
part of the southern uplift zone. The mound-shaped
reflectors in the Upper Meishan Fm. were residual mounds
from the seismic profile through Well LS33-1-1, which
formed by the erosion process of the bottom current of the
time. This shows that there was a near west to east
underflow around the southern uplift zone margin slope
break belt in this period. This also confirmed that paleocurrent direction of the Upper Meishan Fm. contourite
deposits from west to east.
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Fig. 3. Characteristics of contourite deposits in the southern Qiongdongnan Basin (location shown in Fig. 1).

Fig. 4. MSR (mean-square-root) amplitude at T40 + 50 ms and paleo-current of contourite deposits in the 3D seismic area (location
shown in Fig .1).
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5 Discussion
5.1 Paleo-tectonic setting of Meishan stage benefited
development of contourite deposits
The Qiongdongnan Basin entered into the post-rift
thermal settlement stage in the Middle Miocene, when
tectonic activity tended to sluggish. The small fault
depressions, which formed in the late rift stage, were filled
up in the southern uplift zone, which became a relatively
gentle monoclinal platform. The interfaces between T 40
and T41 are parallel/parallel, which indicates that the basin
experienced a horizontal uplift tectonic movement at most
in this stage. So, the thickness of the Upper Meishan Fm.
can approximately represent the paleo-tectonic setting in
the Meishan deposition period. According to the fitting
time depth relationship based on the Vertical Seismic
Profile (VSP) correction of multiple wells in the basin, the
thickness map of the Upper Meishan Fm. was plotted.
Firstly, the strata are much thicker in the central
depression zone, which is generally more than 200 m. The
strata are thinner in the southern uplift zone, mostly 50 m
to 200 m. Secondly, there were four independent
depocenters during the deposition stage of the Upper
Meishan Fm.: the Ledong–Lingshui sag; the Songnan–
Baodao sag; the Changchang sag; and the Huaguang sag.
Thirdly, the Southern Uplift zone was separated from the
northern clastic source zone by the Central Depression
zone in the late mid-Miocene. Carbonate platform and
platform-edge reefs began to develop after the Miocene in
the Xisha Islands area, which is about 20 km south to the
Southern Uplift zone. The reservoir of the Ca voi xanh 1
gas field is Miocene reef limestone, which is located in the
southern part of the Yinggehai Basin. From the abovementioned, there existed a clear water environment in the
Southern Uplift zone during the deposition period of the
Meishan Fm., which was suitable for carbonate platform
and reef development. Carbonatite and reef limestone
were the source of the contourite deposits in this area.
Fourth, the southern uplift zone was a large gentle slope
monoclinic platform, inclining toward the Central
Depression zone at its north, which was flatter than that of
nowadays. The stratal thickness decreased from 250 m to 50
m within the range of 100 km from north to south. Some
secondary fault-controlled terraces developed mainly under
the control of nearly west-to-east faults; the fault planes were
very steep. There was a certain depth between the edge of a
higher-level fault-controlled terrace and the depression of a
lower-level fault-controlled terrace, which provided a more
favorable sedimentary environment for the development of
contourite deposits under the slope break zone of the faultcontrolled terrace margin (Fig. 5).
5.2 The Middle Miocene deepest bottom currentcontrolled contourite current event
There was a relatively stable thermohaline circulation
bottom current developed from the mid-Miocene to the
Pliocene (Zhao, 2005), which mainly developed in three
depth intervals in the northern SCS. The shallow-depth
bottom current was a coastal current, which flowed
northeastward (clockwise) in winter and southwestward
(counterclockwise) in summer. The medium-depth bottom
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current was located at the edge of the continental shelf;
some scholars name the branch current flowing from SW
to NE as the South China Sea Heat Current (He et al.,
2013). Its origin is not yet clear, but may be related to the
regional tectonic evolution of the SCS (Zhu et al., 2010).
It is regarded as a branch of the circumpolar current,
which was caused by the North Pacific water flowing into
the SCS along the Luzon Strait (Bashi Strait). The deepest
bottom current developed at the junction of the lower
slope with continental uplift in the SCS, which flows
anticlockwise southwestward (Gong et al., 2012), and its
formation was related to the closure of the same critical
global seaways, such as Tethys, Panama and Indonesian
seaways. Tethys became shallower and closed in the Early
Miocene (Dercourt, et al., 2000). The Panama Seaway was
about 1000 m deep at 12 Ma (Duque-Caro, 1990), which
became shallower and finally closed at about 3.5 Ma
(Keigwin, 1982), by which the deepest bottom current has
been greatly strengthened in northern South China
(Tsuchi, 1997). Under the influence of the deepest bottom
current in the late Mid-Miocene, the contourite currents
run through and around the Southern Uplift zone from the
Southern Hainan Island to the Xisha Trough into the
Qiongdongnan basin; the current direction is from west to
east.
5.3 Contourite deposits developed in sea level
increasing cycle
Some wells encountered the Upper Meishan Fm.
when drilled to the west of the Southern Uplift zone in
the southern Qiongdongnan Basin. The Meishan Fm.
beds are abyssal calcareous mudstone at Well LS33-1-1,
bathyal mudstone at Well LS22-1-1, and abyssal
marlstone at Well YL19-1-1. This reflects the sustained
bathyal to abyssal sedimentary environment in the basin,
which was suitable for the development of contouriteforming currents.
According to carbon and oxygen isotopes recorded
from benthic foraminifera at ODP Site 1148 since the
Miocene, multiple intensive sea level eustatic cycles
occurred in the northern SCS in the late mid-Miocene
(Wang et al., 2003). Each cycle was accompanied by
sudden transgression and slow regression, generally
showing a tendency to sea level fall. Patch reefs
developed at the uplift of the fault-controlled platform
margin, where inundation resulted from the sudden
transgression at the beginning of another cycle. The
bottom currents enhanced in the northern SCS in the late
Mid- Miocene, which caused the rise in sea level. The
water was deepening due to this sudden rise, and so the
lower area of the fault-controlled terrace experienced a
deep-water shelf environment, which was suitable for the
development of contourite currents (Fig. 6).
As each sea level dropped to its lowest level, reefs were
at the wave-breaking surface. Under the action of offshore
currents generated by the waves, reef fragments and
limestone on the platform were transported in the form of
debris to the deeper-water area of the shelf. On the seismic
profiles, reefs at the higher part of each fault-controlled
terrace were mostly transformed beyond recognition.
Under the action of a bottom current flowing from west to
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Fig. 5. Thickness of the upper Meishan Formation in the Qiongdongnan Basin.

Fig. 6. Distribution and development mode of later Mid-Miocene contourite deposits in the southern Qingdongnan Basin
(location shown in Fig.1).
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east, debris flowed below the slope break zone of the fault
-controlled terrace. The contourite current flowed very
slowly, and so some of these fine-grained calcareous
sediments could be deposited during transportation.
Associatively controlled by provenance with the bottom
current, the western wing of the contourite deposits is
gentle, whereas the eastern wing is steep, which is similar
to dune deposits. The contourite deposits would migrate to
a lower area, and late contourite deposits were partly
covered by the early ones (Fig. 6).
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6 Conclusions
Two types of contourite deposits have been recognized
and their origin discussed.
(1) Contourite deposits developed in the Upper Meishan
Fm. in the southern Qiongdongnan Basin; they are
distributed in a low-lying depression at the fault-controlled
terrace in the Southern Uplift zone. The deposits are
recognized as two types. The shape of Type I contourite
deposits is conical, with medium–high amplitude, lowcontinuity, low-frequency mound-shaped seismic facies.
The internal seismic reflection is subparallel–chaotic, its
top is sharp, and canals between contourite deposits are Vshaped and deep. The western wing is gentle, whereas the
eastern wing is steep, with slope toes mostly between 10°
and 20°, and width height ratios of about 1–2. The shape
of Type II contourite deposits is flat, with mediumamplitude, medium-continuity, low-frequency moundshaped seismic facies. The internal reflection is subparallel
weak; its top is gently arcuate, and the canals between
contourite deposits are shallow. The slope toes are
between 5°and 10°, with width height ratio of about 2–5.
The contourite deposits are mound-shaped only in
transverse section, but banded in the longitudinal
direction. The wave impedance value of the deposits is
about 5.8 kg/m3 × m/s on average.
(2) The paleo-tectonic setting was suitable for the
development of contourite deposits in the southern
Qiongdongnan Basin in the late Mid-Miocene, when the
basin was a large gentle monoclinic platform, inclining
toward a Central Depression zone, with some secondary
fault-controlled terraces developed. Contourite deposits
developed below the slope break zone around the fault
controlled terrace margin. The Middle Miocene deepest
bottom current controlled the development of the
contourite flow surrounding the Southern Uplift zone, and
the paleo-current of the contourite deposits was from west
to east in the Qiongdongnan Basin. With the multiperiodic sea-level descending cycles in the late MidMiocene, multiphasic contourite deposits developed in the
lower part below the slope break zone of the faultcontrolled terrace margin from south to north in the
southern uplift zone. Contourite deposits would migrate to
lower areas, which were retrogressive contourite deposits.
This study is of great significance to improve the
seismic identification characteristics of contourite deposits
in the upper Meishan Fm., which should prove helpful to
facilitate understanding of the mid-Miocene paleooceanographics in the Qiongdongnan Basin.
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