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Abstract

The northern margin of the South China Sea (SCS) has particular structural and stratigraphic characteristics that are somewhat different than
those described in typical passive margin models. The differences are due to poly-phase tectonic movements and magmatic activity resulting
from interaction of Eurasian plate, Philippine Sea plate and the Indian-Australia plate. Based on several crustal-scale multi-channel seismic
reflection profiles and satellite gravity data across the northern SCS margin, this article analyzes the structures, volcanoes, and deep crust of the
continent-ocean transition zone (COT) at the northern margin of the SCS to study the patterns and model of extension there. Results show that
the COT is limited landward by basin-bounding faults near shelf-slope break zone, and bounded by seaward-dipping normal faults near the
oceanic basin in our seismic lines. The shallow anatomy of the COT is characterized by rift depression and structural highs with igneous rock
and may include a volcanic zone or a zone of tilted fault blocks at the distal edge. Gravity modeling revealed that a High-Velocity Layer (HVL)
with a thickness of 0.8-6 km is commonly present in the slope below the lower crust in the mid-northern margin of the SCS. Our study shows
that the HVL is only located in the eastern portion of the northern SCS margin, based on the available geophysical data. We infer from this that
the presence of an HVL is not required in the COT at the northern SCS margin. The magmatic intrusions and HVL may be related to partial
melting caused by decompression of passive, upwelling asthenosphere which resulted primarily in post-rifting underplating and magmatic
emplacement or modification of the crust. Based on this study we propose that an intermediate mode of rifting was active in the mid-northern
margin of the SCS with characteristics that are closer to those of the magma-poor margins than those of volcanic margins.
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Two end member patterns of passive margins

COT zone in the magma-poor margins: detachment faults, tilted fault blocks,

serpentinized peridotite ridges, and limited syn-rift magmatism;

COT zone in the Volcanic margins: seaward dipping reflectors (SDRs), the expression of

subaerial lava flow, the presence of sills and dykes in the sediment and a high velocity layer
(HVL).
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Geological settings
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+ 1. Which division of the COT at the ==
northern SCS margin is much ;
better?

24 ||.zhu et al. 2012

e 2. Where does the HVL disappear?

* 3. What pattern is the northern
margin of the SCS?

= mafic-ultramafic boundary

Figure 2. Schematic cross sections of [A] hyper-extended (e.g., Iberia-Newfoundland), [B]
non-oceanic ‘new’ crust (e.g., northern Guif of California), and [C] magma-dominated (e.9.,
NW Europe-E Greenland, NW Australia) divergent continental margins.

Sawyer et al.,2007
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Seismic profiles interpretation and gravity modeling
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Characteristics of the COT at the northern

margin of the South China Sea

e 1) Crustal thinning and the Moho depth change .

* 2) Volcanoes and igneous intrusive rocks may be present in the lower slope.

 3) An HVL is likely to be present below the lower crust.

e 4) Syn-rift depressions and tilted fault blocks.

* 5) Gravity anomaly associated with presumed oceanic, transitional, and continental crust.

* 6) The break-up unconformity.
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 Characteristics the mid-northern
margin of the SCS.:

~* (1) wide regions of COT;

* (2) syn-rift depressions and tilted fault blocks ;

* (3) no clear evidence of exposed mantle

lithosphere;

* (4) some limited syn-rift magmatism and

significant post-seafloor spreading volcanism;

* (5) a local extent of the HVL below lower crust.




Conclusions

1. The shallow structures of the COT is characterized by syn-rift depressions, structural

high with igneous sills, volcanic zone, and tilted fault blocks bounded by normal fault
seaward.

* 2. The high velocity layer (HVL) is mainly located in the northeast South China Sea
margin.

* 3. The non-coupling of the spatial extent between HVL and COT shows that the HVL

may not be a necessary sign of the COT at the northern SCS margin.

* 4. Anintermediate rifting mode was proposed to explain the mid-northern margin of

the SCS which is closer to the magma-poor margins than volcanic margins.
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