@

37% B2 W oE OF W Vol. 37, No. 2
2015 4 3 H  (205-217) ACTA SEISMOLOGICA SINICA Mar., 2015

BT, R, WM, kb, ke, B 2015, FIHARBRR NI Ms7. 0 B LR, HE¥W,

37(2): 205-217. doi:10.11939/jass. 2015. 02. 001.

Zhao
Ms7.

2015.

R T, An M J, Feng M, Zhang S A, Zhang ] Z, Hou C T. 2015. Analysis on the seismogenic fault of Lushan
0 earthquake by using epicenters of its aftershocks. Acta Seismologica Sinica, 37(2): 205-217. doi:10. 11939/jass.

02.001.

FMRARBEERRIHALL Ms7.0
MREREMIE

RRE ZxEE B M KEZ KLY KEE

CREAERT 100081 Hh [ 3t S5} 2 15 i S5t g 2 T 52 r)

FHE X 20134E 4 H 20 HA ) Ms7.0 Hi5E EEEF RN 29 Aﬂb‘£’ﬁﬂ%fﬂﬁ’ﬂf—§)‘~¢§
B /NARRE . R Hypo7 1 i 5@ 43 05 647 8 60 3RS T 249 1960 Y Hh 3% 1) 7% U5 1oL &

FE IR, 7L R A AR A AR A K 4 3 W 2 R R 4y A EEWLI?&%
TPFER Y 5—20 km IRE Z [ TE SRR Xar . Hop —Z K& Wi m NW, 5/ 7£12 km
LA TRE R A AR, TR B BE . 1% A% R I 3 M 3 5 B0 — R 43 S 1B 24 BT T O W
S4 2 [) 1) A DU B AR BT 2400 A T 5 9 — A AR 1] SE. AT Al 5 M 3R 1A B 5 A — K
JIWT R B, (H S WM. EEERMESWARE WML ERZE, B
Ly i 72 5 58 0 PR S 9 T 7R S X SR AR I R LT A IE A . 2R BH L R R ]
A 2 T 2% A% A BTN IR 1) 19 2% T 4[] Bt 3% 20 1) 45 2R

KA Jer TR ot HUREA RRIR
doi:10. 11939 /jass. 2015. 02. 001 FESES: P315.2 XERFRERD: A

Analysis on the seismogenic fault of Lushan M;7. 0
earthquake by using epicenters of its aftershocks

Zhao Rongtao An Meijian® Feng Mei  Zhang Shian
Zhang Jizhong Hou Chuntang

(Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract: The absolute earthquake location method (Hypo71) was used to
locate micro- and small-aftershocks of 2013 Ms7. 0 Lushan earthquake, which
were recorded by 29 stations around the mainshock region for more than one
year. Finally we got the epicentral location of about 1960 aftershocks. Results
reveal that aftershocks laterally distribute along Shuangshi-Dachuan branch
fault and its surrounding area, and vertically concentrate on two intersecting af-
tershock belts in depth range of ~5—20 km. One aftershock belt dips towards
NW, and its dip angle becomes steeper at depth about 12 km. This belt’
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extrapolation coincides with the buried fault between Shuangshi-Dachuan branch
fault and Xinkaidian fault at surface. The other aftershock belt dips towards
SE. Its extrapolation is close to Shuangshi—Dachuan fault at surface; however,
its dipping direction is opposite to that of Shuangshi—Dachuan fault. The hypo-
center of the Lushan main shock locates close to intersect of the two aftershock
belts. Two nodal planes of focal mechanism of the main shock correspond well
to the geometry of the two aftershock belts, respectively. This seismogenic
structural feature implies that Lushan earthquake probably is resulted from sim-
ultaneous movement of two faults along the two aftershock belts.

Key words: Longmenshan fault zone; micro-earthquake; earthquake location;

hypocenter
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Fig. 1 Simplified tectonic map of Lushan main shock and its surrounding regions

30°00'

Three explosive stars mark the epicenter of Lushan mainshock: the red is from China Earthquake Networks
Center (2013), the purple from International Seismological Centre (2013), the orange from U S Geological
Survey (2013). Blue solid line is position of transect, and blue dashed lines delineate the range of
earthquakes projected on the transect. Focal mechanism of the mainshock is from Global CMT
(Dziewonski et al , 2012; Ekstréom et al, 2012). All faults are simplified from 1 : 200000
geological map, names of faults are from Li et al (2013) and Xu et al (2013)
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Fig. 2 Vertical-component waveforms of one Lushan aftershock recorded by seismic stations
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6 45 T A R K B0 TR AT ISR W 208 ) i T R (110, 220, A-AT,
B-BO W43, 45316 9 B (B 6a PR HELO ¥ 4 km, BIBEAHI1E 2 km 35 F 2 0BT A
AR O A TR I TS D 24 bl 3 5 2% i . 8 6 KAy T ARIE R R 2 15 2 A9 A3 52 £ 1)
I _ER A SN EEBR I R BERERS LS55 2REW, KEARE -
FEAAAE 520 km Z[A]. 5 kmPh FARDAT AR KA, X5 ML MR 32 R R R
114 1t % ) 7 0 2R 0 — B0,

P 6b Hr, T 113 ol B K NE SE [ 1 XA — K1 4 K (& 6a). %3]
i, AR FEEINEMA . 76 12 km R A A XA S (P, PO oA, H
H, Py AREA M AE 12 km YR — & AR 1L, BIZE/NT 12 km AR JE (& 6b 1 Py,
AR A 12 km LR (& 6b o PO B K. & 6b Bonfiin NW B P, 2524 (& 6b
WPy ) FIE R 3 A5 AT — RN 3 S R 2 CF ) 2R 00 1 B 23 b N ) e 0 s AR BT 2 A
(FEHREARTEA; P, KrZirmin SE, HAE i & R0 E 5000 — KN B (Fo ) &R
ik

http://'www.dizhenxb.org.cn



212

37 &

5k R - ‘o g

E 0. v g fastnabesy
o 300, o .v;;.&. R o

]S aan Sl ? eqallt o, p
FRENM bR 2y o
2 A bt KR
= 15k s ° e -
4 Lt : e el

20r R ® 7

. [0}
250 10 20 30 40

B /km

IR /km

1

VRIS /km

20

WK/ km

FEPRRE /km

10

5

o

K6 s ) oA

B (b)—Ce) R T ARFRIMT 4 AT 15305 5 B = A 3200 DXCIUT 24 1 3t 2% 4 558 467 75 g 44 ) T 28446 %

Froa A —RINBIR, Fro 8- RN ST 3, Fo M BRI 2L, Fs BT IE W 2. Hoe

FEIERE 18 55 #maELE (2, KA HBRT 711 km HIYRE. LEGELRER

AR HITE B, R S AR AR L W R 2R Y R B BB B B I A 3 7R 5
Fig. 6 Distribution of aftershocks along four vertical transects

Figs. (b)—(e) show aftershocks distribution along four transects. Hollow inverted triangles are the positions or

inferred positions of surface ruptures. Fi: Shuangshi-Dachuan fault, Fj.,: Shuangshi-Dachuan branch fault,

F5: a buried fault, F3: Xinkaidian fault. Others are the same as in Figs. 1 and 5. Locations of the transects

are marked in Fig. (a), where only aftershocks in depths of 7—11 km are shown, red dashed lines

delineate boundaries of aftershocks belts, blue solid lines are positions of transects, and

blue dashed lines delineate the range of earthquakes projected on the transect
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