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Abstract: Santai Mg4.7 earthquake occurred in Mianyang city, Sichuan Province on February
19, 2013. The epicenter located in an intersection area which combined the basement fracture
in central Sichuan basin, the Mianyang-Santai-Dazu fracture and the Pujiang-Santai-Bazhong
fracture. Based on the earthquake catalogue, seismic phase report and waveform data, we relo-
cated the earthquake sequence, and solved the focal mechanism of the main earthquake by joint
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inversion of local and teleseismic waveforms, and also studied the seismogenic structure of the
Santai Mq4.7 earthquake according to the field geological survey. The spatial distribution dire-
ction of the relocated aftershock sequence is NW-SE and it highly fitted with the nodal plane I of
the focal mechanism, the seismogenic structure of the earthquake can be considered as strike
NW-SE, dip NE, and rupture plane is nearly vertical, and the seismogenic fracture was dextral
strike-slip dislocation by the proximately horizontal confining pressure in the direction of nearly
NS. During the field survey, any fracture marks nor surface ruptures can be obviously found,
hence the seismic structure is concluded as a buried fault. The focal depths are 21.6 and 19 km
respectively through the relocation and joint inversion of local and teleseismic waveforms. The
focal depth reflects that the location of the source area is in the low-velocity layer which is in the
bottom of the upper-crust. This earthquake is caused during the adjusted and changed process of
the tectonic stress field caused by Wenchuan earthquake, and it is the result of the reactivation
of the high-angle fault concealed in the Presinian crystalline substrate in middle-block of Si-
chuan basin.

Key words: Santai Mg4.7 earthquake; focal mechanism; seismogenic structure; buried fault
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Fig. 1 The tectonic background of the studied area (after Li, 2013)
F,: Wenchuan-Qingchuan fault; F,: Yingxiu-Beichuan fault; F5: Xiangshui fault; F,: Erlangmiao fault; F5: Gucheng fault;
Fg: Pingwu-Qingchuan fault; F;: Maowen fault; Fg: Huangtuliang fault; Fy: Longquanshan fault; F,: Yongxing fault;
F,: Qinglianchang fault; F),: Zitong-Santai fault; F\3: Minjiang fault; F)4: Heishui fault; F)5: Gaoshengmiao fault
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Table 1 The parameters of the Santai earthquake
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Fig. 2 Distribution of stations in epicentral zone

for Santai earthquake
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Table 2  Statistical table of remote seismic stations

=S T fise R/ L RE/° A% Jrfifase R/ LB KRegr
HKPS 136.36 11.94 22N 114 KIEV 313.46 57.87 5IN 29
KBS 347.20 60.05 79N 12 Uoss 274.40 43.39 25N 56
PET 44.16 43.87 53N 159 DGAR 224.74 49.78 7S 72
ARU 322.04 40.87 56N 59 COCO 191.88 44.16 128 97
TIXI 10.79 42.36 72N 129 GUMO 106.82 40.34 14N 145
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Table 3 Table of crustal velocity model parameters

pas TR /km P/ (km-s™) Fais TR /km P/ (km-s ™)
£V 5 5.86 a2 23 5.9
H2)2 14 6.00 $i5)2 36 6.6
H32 21 6.30 EHO= 40 7.1
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Table 4 Parameters of focal mechanism solution for the mainshock of Santai earthquake sequence
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Fig. 4 Misfit variation with focal depth using CAP joint method and focal mechanism solutions of the mainshock
(a) Error-depth distribution diagram; (b) The focal mechanism solution obtained in this study;

(c) The focal mechanism solution given by Harvard University
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