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Seismic sedimentary characteristics of the Ancient Pearl River system and its depositional model of confluence
scours, northern shelf of the South China Sea in Early-Mid Miocene
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Abstract: The river channel system is an important passage for erosion and sediment transport, which controls the overall transport and
distribution pattern of sand bodies in the source-sink system of the continental margin, which indicates effectively the tectonic subsidence,
sediment supply, climate change, and sea level change of the ancient sedimentary environment. Based on the high-resolution 3D seismic data,
well logging and coring data, the types and distributions of the fluvial system in the Early-Mid Miocene of the Zhu I Depression in the ancient
Pearl River Delta, northern South China Sea were studied in combination of the classification of the sequence stratigraphy and comprehensive
seismic-sedimentary analysis. Furthermore, representative sequences were used to analyze the transition mechanism of fluvial types controlled
by sea-level change. Abnormal incisions in large numbers were identified from the high-resolution seismic profiles of the study area, which can
be interpreted as confluence scour in a braided channel. The typical characteristics are as follows: (1) showing local increase of cutting depth;
(2) being approximately circular or elliptical in plan view; and (3) the interior being filled with sand. Although the confluence scour structure is
easily confused with the incised valley in seismic profile, it is quite different in sedimentary characteristics and genesis. Therefore, the

identification of confluence scour could help avoid wrong interpretation of sequence boundary, and they are filled with sediments carried by
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later fluvial channels, which is easy to form a new type of potential lithologic trap under the cover of the later transgressive mudstone. The

confluence scours facilitated the access to the reservoirs and connected the stacked fluvial sandstones, which effectively enhanced the internal

connectivity of sandstone reservoirs.

Key words: braided river; meandering river; confluence scour; incised valley; the Pearl River Delta
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Fig.1 Tectonic setting of the Zhu I Depression, Pearl River Mouth Basin on the northern South China Sea and the study area
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Fig.2 Seismic-stratigraphy correlation and geological evolution of the Pearl River Mouth basin
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Fig.3 Seismic profile in NW-SE direction of the study area and its stratigraphic framework of sequence division

See location in Fig. 1
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Fig.4 NE-SW Early-Middle Miocene stratigraphic correlation of key wells in Zhu I Depression

See location in Fig.1
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Fig.5 Core photos of different depositional facies in the study area

1- braided distributary channel deposits and interdistributary bay deposits of fluvial system (see location of core in Fig.6a, borehole P5-1D in 1622.73~

1623.60 m depth); 2- estuary dam deposits of the fluvial system (see location of core in Fig.9a, borehole P10-2D in 1398.50~1399.25 m depth).
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Fig.6 Trunk channels developed in the LST of SQ17.1 in large braided river system

a: RGB color blending stratal slice; b: root-mean square (RMS) amplitude attribute stratal slice; c: minimum amplitude attribute stratal slice; d: corresponding

interpretation; e: typical interpreted seismic profile showing trunk channels in large braided river system.
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Fig.7 Medium-sized distributaries of fluvial system developed in the LST within SQ15.0

See the location of lines in Fig.7d, and the slice location in yellow arrow. a: RGB color blending stratal slice, b: Root- mean square (RMS) amplitude attribute

stratal slice, c: Minimum amplitude attribute stratal slice, d: Corresponding interpretation, e: Typical interpreted seismic profiles of line B-B’ and line C-C’.

See locations in Fig. 7d.
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Fig.8 Small-sized distributaries of fluvial system or single meandering river developed in the HST within SQ17.1

See the location of lines in Fig.8f. a:RGB color blending stratal slice of slice a in Fig.8f, b: RGB color blending stratal slice of slice b in Fig.8f, c:RGB color

blending stratal slice of the red frame,d: Root-mean square (RMS) amplitude attribute stratal slice, e: Corresponding interpretation, f:Typical interpreted seismic

profile of line D-D’, see location in Fig. 8e.
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Fig.9 Abnormal incised structures in large braided river system of the study area

a: RGB color blending stratal slice in the LST with SQ14.8 (see the location of slice in yellow arrow in Fig.9b), b: Corresponding interpretation showing the

fluvial system developed in Fig.9a ,c-h: representative seismic profiles showing abnormal incised structures in large braided river system (see the location

of the lines in Fig.9b).
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Fig.10 Detailed interpretation of abnormal incised structures in the large braided river system within SQ17.1

See locations in Fig.6d. a,c: RGB color blending stratal slices showing abnormal incised structures in the confluence of the braided river system in Zhu [

Depression; b,d: the structural topographic maps of a and c, respectively; e-h: typical seismic profiles (see the location of the lines in Fig.10b,10d).
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