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Abstract: Based on the recordings of 17 portable seismographs of ChinArray
deployed in Yunnan-Guizhou region, the Yiliang Ms5. 7 and Ms5. 6 earthquakes
happened on September 7, 2012 and the aftershocks with M| —=1. 0 were reloca-
ted by double-difference hypocenter location algorithm (hypoDD), and then the
focal mechanism solutions of earthquakes (Ms==>4.0) were determined by CAP
(cut and paste) method. Our results show that the Yiliang Ms5. 7 mainshock is
located at (27.509°N, 103. 971°E) with initial rupture depth of 9.7 km. The
best double-couple solutions for the Yiliang Mg5. 7 earthquake have one nodal
plane with strike 251°, dip 66°, rake 150°, and another plane with strike 354°,
dip 63° and rake 27°. The Yiliang Ms5. 6 mainshock is relocated at (27.563°N,
104. 034°E) with initial rupture depth of 10. 0 km, and the mechanism solutions
of two nodal planes are 235°, 39°, 147° and 352°, 70°, 56°, respectively. The
fault geometry, aftershock distribution characteristics, focal mechanism solu-
tions and the tectonic stress field are in good consistency. Combining with the
characteristic of fault kinematic, seismicity and the geological structure, we
infer that Yiliang Ms5. 7 and Ms5. 6 earthquakes occurred on the NE-striking
Shimen fault which is the leading edge of Zhaotong fracture. The shallow focal
depth of Yiliang earthquake and the energy release occurred in shallow crust are

the major reasons for serious damage in the hypocentral region.

Key words: Yiliang Ms5. 7 and Ms5. 6 earthquakes; double difference location
method; CAP method; focal mechanism solution

, 2012 9 7 11 19 ,

Ms5.7 , 14 km; 12 16 Ms5. 6
, 10 km( , 2012a). , 80
, 795 ( , 2012). Ms5.7 Ms5.6
s s . , 2003
Ms5.0  Ms5. 1 , 2004 M;5. 6 , 2006 M5, 1 , 2012
Ms5.7 Ms5.6 , 2014 Ms6. 5 )
, ( , 2013a)
( s , 2012 , , 2012;
, 2012b) . , . ,
Ms5. 7, Ms5. 6 ;
, M5, 7 M5, 6

(Waldhauser, Ellsworth, 2000; , 2005).



6 : 2012 Ms5.7  Ms5.6 887

( , 2009). , CAP(cut and paste)
, ( , 2009; , 20125
, 2013b). N
) ( ., 2008; Zhao et
al, 2012; , 2013).
2012 9 7 Ms5.7  Ms5.6 ,
M, >1.0 745 , Ms=4.0 C 4 )

1
E SE
, SE
b
( , 2003). ,
b
( » 2003),
( D, 1 Ms5.7 Ms5. 6
( , ( . 2013)
2013). ’ . Fl : T 3
NE Fs: 3 s ;s By —
, SSE Fig. 1 Epicenters of Yiliang Ms5.7 and Ms5. 6
( 2003 2008) earthquakes and the surrounding regional tectonic
’ H ’ .

settings (after Wen et al, 2013)
The black rectangle delineates the Zhaotong fault zone.
, NE F,: Zhaotong-Ludian fault; F,: Shimen fault;
F;: Longshu fault; F,: Huize-Yiliang fault



888 37
N NE s SW
N N N 1) 150 km,
35°—45°, NwW, SE , .
— N — ( , 2013). 2012 Mg5. 7
MSS. 6 -
s NE, NW, 15—20 km
GPS s
( , 2013). 2014 8 3 Ms6. 5 N
2
“ ”» 17
103.0°E  103.5° 104, 0° 104, 5° 105. 0° 105.5° 2011 8§ —2013 8
I'.I ! [ II\\_,::{::{ 1 /
£ O 7 2 s 17
28,0 :
Ms5.7 M;s5. 6
. (M, >=1.0) 745 ,
: 53229 f § 1975 Mg 24 0
| Ve ¢
7 | N SN
I”<L'ZJ>€ /. %?»\\//
X el
N/ 177/ watose R R
vy ,"] S sldn oL J27.0° ,
,_ I 0 s
47/ \ 200 km (
,‘"_ PN , 2009 » 2012).
2 Ms5. 7 Ms5. 6 ( )
Fig. 2 Epicenters of Yili Ms5. 7 and Ms5. 6
g picenters 1a.ng g' ' an. s ( . 2002 . 2005) .
earthquakes and stations distribution
1
1
Tablel Crustal velocity and density reference model 1 ’
op s 14
/km J(kmes™ 1) /(kmes™!)  /(geem™?) 3
0—5 5. 680 3.114 2.645
5—10 5. 889 3. 387 2.829
10—20 6.008 3.395 2.832 3.1
20—32 6. 344 3.590 2.906 y
32—36 6.408 3.625 2.920
36—40 6. 345 3.590 2.906
40—45 6. 800 3.863 3. 000
=45 7.900 4. 350 3.310




6 . 2012 Ms5. 7 Ms5. 6 889
, (Waldhauser,
Ellsworth, 2000; , 2003). , i g k
dri = (tp — )™ — (t, — ). (D
) @b
drf = %Am' — %Ami , (2)
, Am(Ax, Ay, Az, AD) 2)
%AI' + (;t; Ay + ((772 A+ A — %Al’ — %ij - %Azj — A7 = drf. (3)
WGm = Wd , €9
N, M, G MX4N 5 m
s d M s W
, LSQR (D, ;
( s , 2004).
3.2 CAP
CAP
(Zhao, Helmberger, 1994; Zhu, Helmberger, 1996). -
(Zhu, Rivera, 2002; Tan et al, 2006), g
S ,
.
J, S(Wgl+odr
C) = + - . (5)
JI reas o
C ) g f , t
g f g(v) = f(o,
g [ )
e= ‘ (})p le—r1l- (6)
r 5 To H ’
P , =1 r=
0. 5. L, L, , L, , Ly
s s 5)

CAP ,



37

890
4
4 M, >1.0 s 745
. , Pg Sg )
P 1.0.S 0.5 s 575 . ,
Ms5.7 (27.509°N, 103.971°E), 9.7 km; Ms5. 6
(27.563°N, 104.034°E), 10. 0 km. 0.65 s
0.065 s, 2 EW 0.23 km, NS 0.23 km, UD
0. 40 km.
3a, b Ms5. 7 Ms5. 6 R
) ( 3b);
, NE 20 km, ,
3b 4 s Ms5.7  Ms5.6

MS4- 4

103.8°E

3 Ms5.7  Ms5.6 (a). (b
Fig. 3 Epicentral distribution of Yiliang Ms5. 7 and Ms5. 6 earthquake
sequence before (a) and after (b) relocation
EE km FREkm
—15 —12 =9 —6 —3 0 3 [§] 9 12 15 —15 —12 =9 —6 —3 0 3 [§] G 12 15
0 U BN v P 0 VRS W, T AR
-
6 6k
L
£ £
S =
a1 12F = 12
s ®
. o l=M =2 . o l=M =2
18+ . . . 18F . P e
. % @ M =30 - » . ® o 2<M =3
®1<M, =4 ®3<M =1
@4<M =5 @1=M =5
24 24
4 Ms5.7  Ms5.6 AA'(a)  BB'(b)

Fig. 4 Focal depth distribution of Yiliang Ms5. 7 and Ms5. 6 earthquake
sequence along the profiles of AA" (a) and BB' (b)



6 : 2012 Ms5.7  Ms5. 6 891

. da AA' ,
3—15 km, ,
BB’ ¢ 4b) , NW , SE
) , P
N Ms5.7  Ms5.6 Ms=4.0
«C 4 ) )
) ZNE ZRT , ,
s 0. 05—0. 20 Hz, 0. 05—
0.10 Hz, . Ms5. 7
Ms5. 6 4 Ms=4.0 , 2
2 Ms5.7 Ms5. 6 4 Ms=>4.0
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Table 3 Comparison of focal mechanism solutions by this paper with those from other studies
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