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“Source to sink” analysis of a sea basin: The Quaternary deepwater turbidite fan system in Pearl River Valley-

Northwest subbasin, Northern South China Sea
GAO Hongfang, NIE Xin, LUO Weidong
Guangzhou Marine Geological Survey, MLR, Guangzhou 510760,China

Abstract: Using high resolution seismic profiles and multi-beam echo-sounding data acquired in recent years, a large complicated Quaternary
deepwater gravity flow depositional system is identified in the Pearl River Valley (PRV) and Northwestern subbasin (NW subbasin) of the
northern South China Sea (SCS). It runs through the whole continental slope along a channel in NW-SSE direction, discharged in the NW
subbasin to form a deepwater turbidite fan system. Extending from the northern valley to the southern sea basin, it is more than 320 km long
longitudinally. From the aerial view, the turbidite fan shows different features on continental slope and in sea basin. In the slope area, it may be
divided into three sections, the north, middle and south sections respectively. The north section is mainly an incised channel under erosion. The
middle section shows channel filling and natural levee, while the southern section is composed of the channel-levee complexes and lobes. In the
NW subbasin, it is characterized by lobes with large scale of fan-shaped sand bodies, extending for 70 km towards the south direction. The Pearl
River Valley, which goes through the continental slope of northern South China Sea, is the main passage for sediments to be transported from
the continental margin into the abyssal plain. Vertically, the turbidite fan could be subdivided into three phases and the depocenters of the three
phases are not consistent. The first phase of the fan or the oldest deposit is the largest in scale comparing to the other two. The three fans migrate
along the slope, suggesting a retrogression towards continent owing to the rising of relative sea level during Quaternary. The regional pattern of
the PRV-NW subbasin turbidite fan system has recorded a rather completed process for a gravity flow moving from continent erosion to
sediment unloading and provided a perfect example for a “source-conduit-sink” system. This paper carefully described the system and has
provided a reference for the depositional model of the deepwater fan in early Neogene in the northern South China Sea, which is significant to
prospecting of deepwater oil and gas resources.
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Fig.1 Three-dimensional bathymetry map of the study area and location of the survey lines(violet in colour)used in this study.
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Fig.2 Seismic reflecting characteristics of northern Pearl River Valley

TO represents sea floor, T1 represents Quaternary bottom, locations of profiles(including the following figures) are shown in Fig.1.
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Fig.3 Seismic reflecting characteristics of gravity flow deposition in forepart of middle Pearl River Valley
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Fig.4 Seismic facies of channel filling and its interpretation characteristics in middle Pearl River Valley

The upper figure is the cross-valley section; The middle is the enlarged figure of the section in the

black frame; The lower figure is the geological interpretation of the middle.
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Fig.5 Seismic reflecting characteristics of gravity flow deposits in the middle part of south section of PRV
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Fig.6  Geological interpretations of three stages of deposition in southern Pearl River Valley

Figure 6a is the cross-valley section, figure 6b is the enlarged in red frame; figure 6¢ is the geological interpretation of figure 6a.
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Fig.7 Interpretation of deepwater turbidite fan in N-S direction in Northwestern Subbasin
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Fig.10 Cross section and its interpretation of deepwater turbidite fan in NW Subbasin
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