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Abstract South China is located at the southeastern part of the Eurasia plate, which consists of
South China Continent and South China Sea. In tectonics, it mainly includes the Yangtze and
Cathaysia blocks, and the South China Sea Basin. Since the Mesoproterozoic, South China has
evolved in the dynamic settings of assembly and break-up of the supercontinent, the Southern and
Northern continents for a long time. During the Meso-Cenozoic, it suffered influences from the

westward subduction of the Pacific plate and the uplift of the Qinghai-Tibet plateau. Due to the
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complicated history of its geological evolution, some fundamental questions, such as the location
of the convergence boundary between Yangtze and Cathaysia blocks, the origin of the Xuefengshan
Orogenic belt, and the rifting type of the northern margin of the South China Sea, etc, are still
controversial. Seismic investigations can provide reliable constraints on the tectonic evolution and
the deep process.

We carried out a study of surface wave tomography based on seismic waveform data, which
were triggered by events of Ms—=5. 0 with a shallow or moderate focal depth, and recorded by 106
broadband digital stations in South China and surrounding areas. Rayleigh wave group velocity
maps at periods from 10 s to 100 s were derived, and a typical profile of S-wave velocity
structures, down to a depth of ~200 km, was determined.

Considering the actual ray-path coverage and the major tectonic features in South China, we
developed an irregular parameterization scheme with slant grid-lines paralleling to the strike of
the major tectonic features based on a method of coordinate transformation, besides the
traditional gridding scheme with regular gird-lines paralleling to the latitude and longitude. Using
the Frequency-Time Analysis method, the group velocity dispersion was firstly measured for ray
paths across the study area. And then, the pure dispersion in a grid of 1. 5°X 1. 5° was obtained
using a damped least-squares approach. The comparison of the group velocity maps, derived from
the regular-gridding and slant-gridding schemes, demonstrates that gridding scheme has certain
effects on the detailed shapes of the anomalies in the case of the ray-path coverage of this study.

We extracted the group velocity dispersion and inverted for the S-wave velocity along a
typical NW-SE trending profile, which crosses the Yangtze and Cathaysia blocks, and the South
China Sea Basin progressively. Both the Rayleigh wave group velocity and the S-wave velocity
sections reveal distinct differences of the crust and upper mantle among the major tectonic units in
South China. From the mainland to the deep sea in South China, both the crustal and lithospheric
thicknesses decrease gradually along the profile, and the lithosphere-asthenosphere boundary
depth is sharply changed beneath the Xuefengshan orogenic belt. The velocity at the top of the
upper mantle beneath the Cathaysia Block and South China Sea Basin is higher and more intact
than that of Yangtze Block, which indicates the tectonic nature of a passive non-volcanic
continental margin for the northern margin of South China Sea, and an inactive marginal basin of
the South China Sea Basin.

Keywords Surface wave tomography; Irregular parameterization; Crustal and upper mantle

structure; Xuefengshan orogenic belt; South China; South China Sea
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Fig. 1 Topographic map showing the regional geologic features in South China and the location
of the seismic stations used in this study
Geological features are from Zhou et al. (1995); Wang et al. (2003); and Chu et al. (2012). The upper-right inset is a map of the
East Asia where the study area is shown by a red rectangle. Line A-A’ indicates the location of the profile shown in Fig. 9. Red
semicircles indicate the regional digital seismic stations, and yellow semicircles indicate the IRIS seismic stations used in this study.
Abbreviations: SCB, Sichuan Basin; YJB, Youjiang Basin; QO, Qinling Orogen; XFS-JLO, Xuefengshan-Jiuling Orogen; YB,
Yangtze Block; CB, Cathaysia Block; PB, Philippine Block; MT, Manila Trench; RT, Ryukyu Trench; JSF, Jiangshan-Shaoxing
Fault; CLF, Chenzhou-Linwu Fault; CBF, Cili-Baojing Fault; ZDF, Zhenghe-Dapu Fault; CNF, Changle-Nan'ao Fault; RRFZ, Red
River Fault Zone; YGHB, Yinggehai Basin; BBWB, Beibuwan Basin; QDNB, Qiongdongnan Basin; PRMB, Pearl River Mouth
Basin; SWTB, Southwest Taiwan Basin; SCSB, South China Sea Basin.
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(a) Station-epicenter location (The earthquake location is 35. 579°N, 140. 305°E, and the focal depth is 43 km. The epicentral distance is
2886 km. The earthquake initiated at 13 h:37 m:03.300 s GMT on 21 April 2011); (b) Relative energy contour map as derived from the

spectral amplitude-display obtained by the multiple filter technique. The vertical-component waveform recorded at station GZH is shown at the top.
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Fig. 9 The crustal and upper mantle structure along the profile A-A’" in South China

(a) Group velocity; (b) Shear wave velocity. The location of the profile A-A’ is shown in Fig. 1. Abbreviations: CBF, Cili-
Baojing Fault; CLF, Chenzhou-Linwu Fault; XFSO, Xuefengshan orogenic belt; CM, Continental margin of South China Sea;
SCSB, South China Sea Basin; Moho, Crust-Mantle boundary; LAB, Lithosphere-Asthenosphere boundary.
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