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On relationship between physical process and geological process in
South China Sea Deep
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Abstract: Special sedimentary phenomena such as sediment waves in the northeastern South China Sea (SCS) are closely
related with physical processes in deep sea. Marine geological studies infer that sediment waves are caused by upward flow,
contour current and turbidite current, while westward propagation of nonlinear internal waves and westward movement of
meso-scale eddies are main features observed by satellite in the region. The evolutions of eddies and internal tides/internal
waves are controlled by seafloor relief, and key features are submarine ridges (Hengchun Ridge and Luzon submarine volcanic
arc) and continental shelf edge, which are mainly controlled by tectonic processes. The setup and evolution of modern physical
process in SCS Deep are related to the formation and development of deep sea basin, northern rifted margin and eastern
subduction margin of the SCS. Comprehensive studies of interactions among tectonic, sedimentary and physical processes will
ensure a better understanding of evolution of SCS Deep. Recently, seismic oceanography has developed fast, though still in its
preliminary stage. New discoveries may change our traditional knowledge about the deep ocean, grasp the nature of
interactions between fluid Earth and solid Earth, and make major contributions to Earth system sciences.
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Fig. 5 Schematic map showing intrusion of the North
Pacific Deep Water (NPDW) through the Bashi Channel into
the SCS (arrows)l™. It flows upward in the southeastern
region of the Dongsha Islands.
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Fig. 6 Propagation of internal solitons in the northern SCS!*®.The blank curves represent the internal solitons seen in the
satellite images from 1995 to 200112, The blue, red, and green curves indicate internal solitons seen in the ASAR images. The
yellow-red scale shows the M2 barotropic tidal forcing.
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Fig. 7 Sketch of generation mechanisms for nonlinear internal waves in the SCS. (a)Lee wave model, (b) nonlinear internal
tide model, and (c) very strong nonlinear tide model. The shading is the bathymetry across the SCS. The inset (d) shows the
configuration of mooring ADCP. Blue dots indicate locations of ADCP measurements.
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Fig. 8 Synthetic model of deep-water drift deposits of Upper—Lower Ordovician in the Center Tarim Basin
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Fig. 9 Westward movement of eddies in the northern SCS?”)
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currents generate internal waves at the edge of the

continental shelf and over topographic features in the deep ! ! '
ocean.These internal waves can lead to turbulence and -

mixing. Right: This mixing plays a role in maintaining a
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Fig. 13 Sketch maps of tectonic evolution of the SCS
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Fig. 15 Comparison between modeled and actual water depth and Moho depth by fast diverse upwelling mantle flow model™.a)
Lithosphere temperature structure; b) comparison of crust structure and water depth, Vy=2 cm-at, Ug=5 cm-aL, t;=28km, and t=5Ma
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Fig. 16 Comparison between modeled and actual water depth and Moho depth by slow diverse upwelling mantle flow
model®®. a) Lithosphere temperature structure; b) comparison of crust structure and water depth. Vo=1cm-a !, Ug=2.5cm-a?,
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Fig. 18 Seismic sections along the seismic profile in the
northeastern SCS shown in Figure 17 and digitized undulate
seismic reflectors (blue curves)(revised from Dong ).
Panels a, b, ¢ and d show sections of continental slope,
abyssal basin, Hengchun Ridge and Luzon volcanic arc
respectively. Vertical scale in Two Way Traveling Time (ms),
and the CMP interval is 6.25m.

Jerpui i s
23500 23000 22500 22000 21500 21000 20500 20000 19500

17 4
973 1 4 18
4
Fig. 17 Seismic sections’ locations in the northeastern SCS
( 19
), ( )[59] , 2005 , 0.75
, 6.67m, 1000 CMP 6.67km
Fig. 19 Seismic section in the western SCS (data from
) [60'63], CNOOC, reprocessed in early 2005). Vertical scale in Two
, Way Traveling Time (ms), and the CMP interval is 6.67m.
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