1.Introduction

The South China Sea (SCS) 1s one of the largest marginal sea 1n southeast
Asia. The northern continental margin of the SCS has been considered an
intermediate between the magma-poor and magma-rich end members. Baiyun
sag 1s located 1n the deep water area where the northern continental crust had
been hyper-thinned to < 12km. The syn-rifting deposition in the Baiyun sag

shows distinct features to a classic rift basin at the shallow water area. Based on
the high-resolution 3D seismic data interpretation and drilling logging analysis,
we interpret a structural sequence corresponding to the hyper-thinning process
before the final breakup of the continent. This sequence 1s bounded by a classic
breakup unconformity and a regional transgression surface in the syn-rift strata
of the Baiyun Sag; within the sequence, a set of foreset reflectors suggesting a

prograding shelf-margin delta. Analog to the Iberia margin of North Atlantic,
we use the definitions of Lithospheric Breakup Surface (LBS) and Breakup

sequence (BS) and determine the distributions of the LBS and BS 1n the Baiyun
sag. Based on the logging results, we apply subsidence back stripping to recover

the palacogeomorphology background with the development of BS. Finally,
based on 1sostasy, we restore the basin structure using the balanced section
technique and analyze the controlling factor of coarse-grained deposition
distribution. Our results refine the deposition process related to the hyper-
extension and the final breakup of the continental margin.
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Fig. 1 a) bathymetry map with superimposed distribution of deepwater baisns and
magnetic anomalies ; b) Location of the study area (left) and vertical chronological
and lithologic characteristics of the study area (right)

3 Distribution characteristics of the BS
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Fig. 3 Lateral distribution characteristics of six typical borehole profiles.1)The well log
profiles show that T60’s upper and lower sedimentary systems and logging curves have

undergone obvious changes 2)The X1j1ang Sag-Baiyun Sag mainly developed multiple sets
of accretionary, superposed, deposits. 3)The characteristics of the seaward reverse cycle
are obviously gradual, and a large number of sediments with progressive deposition as the
main superposition mode are developed.
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The controlling effect of continental-margin thermal subsidence
caused by asthenosphere thermal redeposition exceeded the
lithosphere deflection adjustment after lithosphere cracking, and
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4 Discussion

a) Stretching mode

Fig. 4 simplified kinematic model and sedimentary
basin arichtecture applied to the BS in the Baiyun

Sag(modified from Peron-Pinvidic and
Manatschal,2010;Yang,2018).
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5 Conclusions

[1 "Stripping and thinning" mantle B Ocean-continent transition zone
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1.We discussed the Lithospheric Breakup Surface and Breakup Sequence 1in the depositional
sequence of the deep-water basins 1n the northern of the South China Sea, and established the
sequence stratigraphic framework of the Breakup Sequence.

2.The Breakup Sequence in the Baiyun Sag 1s mainly controlled by the marginal rebound caused

4 Paleogeomgrphologic characteristics Of the BS peri()d by the two lithospheric fractures at 32 Ma and 23.8.The BS developed between the continental

2 Sequence stratigraphy and basin structure

The BS is closely related to tectonic events after lithospheric cracking, it records the
isostatic adjustment process of the lithosphere from the beginning of lithospheric

cracking to the beginning of thermal relaxation controlling discrete edge subsidence.

T70 ( anunconformable interface ) —The bottom interface;

MFS18.5(maximum flooding surface)—the top interfacethe ;

T60 (second-order sequence boundary);

ZHSB2, ZHSB3, ZHSB4, ZHSBS5, ZHSB6 and SB21 ( third-order sequence boundaries).
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Fig. 4.1 Regional section subsidence history, paleobathymetric correction and
paleogeomorphologic restoration of BS development.

shelf slope- breaks
Acknowledgments

We thank the colleagues from the CNOOC for providing and processing the seismic data.
Discussions with many geologists from CNOOC and universities were fruitful. This work
1s supported 1n part by National Natural Science Foundation of China (No.41772109,
41830537).

References

e Weltord, J.K., Smith, J.A., Hall, J., Deemer, S., Srivastava, S.P., Sibuet, J.C., 2010. Structure
and rifting evolution of the northern Newfoundland Basin from Erable multichannel seismic
reflection profiles across the southeastern margin of Flemish Cap. Geophys. J. Int. 180, 976-998.
FuC.,L1S.L.,L1S.L., Xul.Y.,2021. Spatial and temporal variability of sediment infilling

and episodic rifting in the North Pearl River Mouth Basin, South China Sea. Journal of Asian
Earth Sciences 211, 104702.

» Soares, D.M, Alves, T.M, Terrinha, P., 2012. The breakup sequence and associated lithospheric
breakup surface: Their significance 1n the context of rifted continental margins (West Iberia and
Newfoundland margins, North Atlantic). Earth and Planetary Science Letters 355-356,311-326.



	页 1

