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Study on the lithospheric structure and earthquakes in North-South Tectonic Belt
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Abstract The North-South tectonic belt is the main boundary between the east and west parts of
Chinese continent, and is also one of the major regions of strong earthquakes in the continental
interior. After the 2008 Wenchuan Ms8. 0 earthquake, a large number of projects (such as the
field investigation, deep geophysical exploration and mobile seismic observation) were carried out
in the North-South tectonic belt and the surrounding areas. The results of lithospheric structure
and tectonics, and the deep tectonic environment and dynamic process of strong earthquakes were
obtained. This paper reviews a number of research articles published in recent years. The special
symposium includes the deep geophysical exploration and imaging of the lithosphere structure,

seismic tomography, seismic anisotropy and crust-mantle deformation, reseaches on recently
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occurrened strong earthquakes and the continental dynamics. Since 2000, China has built the
national and regional seismic networks containning more than 1000 seismic stations, which serve
the seismic monitoring in real time, and provide mass seismic data for the earth sciences. A
number of authors have published their results at home and abroad, which greatly improved the
understanding of the North-South tectonic belt. However, although many important achievements in
common sense have been made, there are also some issues, which are contradictory. One of the
reasons may be that the resolution and accuracy of existing network data imaging is still not
enough to recognition the details in deep crust, such as the earthquake risk region with the
concept of seismogenic scale. An important aspect is to strengthen the temporary seismic
observation, improve the distribution of the station, and obtain the high reliability of the target
model. In recent years, the large-scale temporary seismic array observation, which is implemented in the
North-South tectonic belt made by the project “China’s Seismic Array Observation”, combined
with the data from permanent seismic networks and high-resolution deep geophysical exploration,
is an effective way to raise the research level on the earthquke sciences and the continental dynamics.

Keywords North-South seismic belt; Lithospheric structure; Seismic anisotropy; Seismic array;

Continental dynamics
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Fig. 1 Distribution of the earthquake epicenters in the North-South Tectonic Belt (1970—2014, >M3.0)
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Fig.2 A sketch map of the location of the deep seismic exploration profiles in the North-South Tectonic Belt
Deep seismic wide-angle reflection/refraction (DSS) profiles and deep reflection profiles are represented

by black thick lines and dotted lines (and numbers).
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Fig.4 Three dimensional P-wave velocity structure of upper mantle in the North-South Tectonic Belt (Unit; percentage of dVp/Vp).

(a) Velocity perturbation at depth of 70 km; (b) Velocity perturbation at depth of 120 km

, Lei  Zhao (2009) 2008 M;s8. 0
P S

’ ’

(Hu et al. , 2000) .

Ve, Vs
) . o ) )
Wang Z (2010) 254 R
P
S )
P S . (2009),
(2009), (2009) , (2011),
(2015) . M;8. 0
Ve Vs . ) .
400 km , , ,

Ve Vs (1% ~2%) (2013)



11 3879
P , 3 300 km
(2)
. PmS PPmS  PSmS
(2013) H K H-«
P , — (Zhu and Kanamori, 2000). ,
) (CCP)
. . (Zhu, 2000).
H (2005), (2009), (2009),
— Wang (2009a), (2013)
, ) (2006), (2014)
, (2014 , He
N (2014) . 2008 Ms8.0
s (2008,2010), (2009),
(2009), (2010).
; ) 5 (20°N—43°N, 95°E—
) 110°E) 327
H-+«
) Wang (2010, 2014),Xu (2013),
) — (2014).
) 32.5 km, (~27°N)
. 57.6 km. , ,
(2015a) 90 37.8 km, 68. 1 km,
356 , , 41.5 km
88691 P s 52.5 km. ,
FMTT (Rawlinson et al. , 2006) , 43 km 52 km;
P . , — ,
5 km

400 km —



3880 (Chinese J. Geophys. ) 58

5 . (a) 5 (b
Fig.5 Crustal thickness and Poisson’s ratio distribution in the North-South Tectonic Belt.

(a) Crustal thickness distribution; (b) Crustal Poisson’s ratio distribution
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Fig. 6 Three dimensional S-wave velocity structure of upper mantle in the North-South Tectonic Belt (Unit: percentage of dVs/Vs).

(a) Velocity perturbation at depth of 100 km; (b) Velocity perturbation at depth of 150 km.
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7 . SKS
Fig. 7 Upper mantle anisotropy distribution in the North-South Tectonic Belt. The direction and the length of thick black

line represents the fast direction and the slow-wave time delay of the SKS wave splitting, respectively
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