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Abstract Using earthquake data from the Sichuan seismic network, the S-wave velocity structure
of the Longmen Shan area was reconstructed by a body wave seismic tomography. It is followed
by an analysis of the crustal structure along the Longmen Shan fault zone and in the Wenchuan
earthquake area, Seismic rupture is well correlated with the Longmen Shan fault zone and the
variation of crustal structure on the east and west of the fault zone. On the north of Wenchuan,
the upper crust of the Longmen Shan has relatively high strength and is uplifted apparently. The
Pengguan massif between Guanxian and Jiangyou is the main area for stress accumulation on the
west of the Longmen Shan. The Wenchuan earthquake is located on the southern edge of this
area, The rigid basement of the crust of the Sichuan basin underthrusts beneath the Longmen
Shan, and the Wenchuan earthquake can be attributed to the collision of its western bulge with
the base of the Pengguan massif along the Longmen Shan fault zone near Wenchuan. On the

contrary, the Longmen Shan south of Wenchuan has a weak upper crust with lower mechanical
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strength, where stress is not easy to accumulate, compared with the northern Longmen Shan. It

partly explains a lack of aftershocks along the Longmen Shan fault zone south of Wenchuan,

Crustal thickening is observed beneath the Longmen Shan and this is because the strong

lithosphere of the Sichuan basin obstructs the eastward flow of the weak crust of the eastern

Tibetan. A large part of shortening is accommodated in a manner of ductile deformation, which

causes the thickening of the deep crust and the downward flex of the Moho, while the upper crust

is uplifted and folded, forming high mountains in the Longmen Shan,
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Fig.1 Tectonic outline of the Longmen Shan fault zone and epicenters of the Wenchuan earthquake sequence
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Fig.2 Location of seismic stations and ray path coverage in the study area
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Fig. 3 The Moho depth (in km) calculated from Bouguer gravity data in the Longmen Shan region
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Table 1 Initial S-wave velocity model

B (km) S EHIE (km/s)
0 3.05
5 3.20
10 3.47
15 3.56
20 3.63
30 3. 66
40 3.70
53 3.75
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Fig.4 Recovered images of S-wave velocity checkerboard models

3 RHEZR

3.1 AFEEER

B 5% 0~40 km FER S P EEER, KF
FERAHENTFSEERMARSE R ERR S EHEE
RIS BIAE4L. 9 T 1B F X b o 65 3 T i 1| 3 7% 7 57
e B R K /N B R IR B Y B AR L

fE 5 km WE b, 50T U B A
REEHE, W ZHEARELRVERBERH,
BAIMMEBE-—HAELEARERE  GER ¥ RE
EREHHREAIALERBELH -, 5K
WKRFEARIERFINRT Y E . HRE

B B R X

10 km BRI EE B R RFET L RERFE,
P9 ATy R A SR AN BT A R T
BHHERMAHERFE,ILBE)N—FR—HAK
ERE, DO G BEERH, BUIBEFFI8
B S TR AR R R R R ¥
RHEYE.

LS km BELE RMTUBKKEERERE
T34k, )N £ KI5 R R 7 5, T 1T 1L
KYBERE EERTERREHENEL ZLH
— R —H B0 LA SRR AN DARE IO LA
1 171 1L 3 DX 5 B AR A W e R R B R P 5
17T Ly B 2R B 7R S 5 A X



334 #b Bk ¥ B % M (Chinese ]J. Geophys, ) 52 ¥

i

105" E

-5

E5 BITILMK 5~40 km FEE R S I B B R

Fig.5 S-wave velocity images at 5~40 km depths in the Longmen Shan region
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