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Bl 1 2015 4FFF] 8.3 Yt (ALt X4, >k USGS: http:/earthquake.
usgs.gov/earthquakes/eventpage/us20003k7a#scientific_finitefault) & 1960
4 9.5 AR GO, 3 F Moreno %5 ), 2010 4F 8.8 ZhHiAZ(Y
LB R AL (B (X, R A Delouis A, [ s iR 7
SR BELEBEIR. 2015 FEHTRIIARTE N & EMRIB(EHAT 4
9, WHAEE 2015 4F 9 F 22 H, KA USGS). (b) HHUAIMIE T 5, =
JRERCR B GCMT ReiLEI )R id 2 5 4R N IR Rl 8 iyihiE
Figure 1 Rupture areas of the 2015 M, 8.3 (red, http://earthquake.
usgs.gov/earthquakes/eventpage/us20003k7a#scientific_finitefault), the
1960 M, 9.5 (yellow, after Moreno et al.'®), the 2010 M, 8.8 earth-
quakes (orange, after Delouis et al.””!). Black lines show historical rup-
tures in the region. Gold dots denote aftershocks of the 2015 event
(magnitudes larger than 4 since September 22, 2015). (b) Tectonic set-
tings of the Chile subduction zone. Beach balls show GCMT solutions of
focal mechanisms for earthquakes with magnitudes larger than 8 in the
past 5 years
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Figure 2 Interseismic locking model (1 completed locked; O free sliding) in the region of the 2015 Chile M,, 8.3 earthquake’
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121 Color dots denote the

frequency domain back-projection results of the low frequency (0.05-0.5 Hz) coseismic radiation of the 2015 M,, 8.3 earthquake. Colors show the time
of energy radiation. Sizes denote the relative radiation power. Depths of slab interface are shown in black lines
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FI20044FE 1 1R, 2ERRMbEHIZ, M ZE20154E%

?F'JM 83ME, HATC A A4 T 181 8K LI LK
iz, Hh A 124 KA A X (32 1). Ammon
%J\l4°‘7;zf)b2001~2010$7.5ﬁurim;aEﬁ%i’aéﬁtE
JE1900~20104F A [H] £z 2 19, I H 20044 LIk, K
Hi 72 TR Y R AN R AR KA o BE Y, R H
T P8 SO0 38 I 92 A 2 3k 6 R b AR K B B 14 i e 4 BR
T BB PN R AR SIS SR A AR 1), A R BT s M X
BIHNIRT TR . T8 (Kuril) . 70 F], KHFER
X B PE B (clustering) 0 4 2+ 20 W] A Y. Sieh%%:
N2V B 1128 I AR bt DX e £ 3 25 9 T004F 177
R R R 2 R A, B — AN R A
ALY RS R T, AR M T 30 2 1) S 2 )
B 2920048, i A4~ b 7 R 0 — R B A KBRS
S}, JEZEVE IR Cascadialff iy Aot 8 A 24 &
KRR, (BRI K B AR AR AR R . AR
P X P A 43, 7R 25 19 100004F L Cascadiaffif
s 2 /0 e i 39 R b AR, L - kb 7R 1 1 24
T T B> Cascadiafff vh7, #8441000 km, #IA K
JE YL LEAT IS FE W Rl i — Uk & AR AE 17004 44,
H Al HE LLE N — YK Cascadiah 7% (19 B & A 1))
Tt —2 SR 7%

F1 2004 £-~20154 9 A 16 HURSIREERHKHE
Table 1 Great earthquakes from 2004 to September 16, 2015

HIX R H ) ZE(C) TR (km) FRL (M,
*Chile 2015-09-16 -31.5705 -71.6703 20.67 8.3
*Chile 2014-04-01 —-19.6097 =70.7691 25 8.2
Okhotsk 2013-05-24 54.892 153.221 598.1 8.3
*Solomon 2013-02-06 -10.799 165.114 24 8
Sumatra 2012-04-11 0.802 92.463 25.1 8.2
Sumatra 2012-04-11 2.327 93.063 20 8.6
*Tohoku 2011-03-11 38.297 142.373 29 9
*Chile 2010-02-27 -36.122 —72.898 22.9 8.8
Samoa 2009-09-29 -15.489 —-172.095 18 8.1
*Sumatra 2007-09-12 —4.438 101.367 34 8.5
*Peru 2007-08-15 —-13.386 —76.603 39 8
*Solomon 2007-04-01 —-8.466 157.043 24 8.1
Kuril 2007-01-13 46.243 154.524 10 8.1
*Kuril 2006-11-15 46.592 153.266 10 8.3
*Tonga 2006-05-03 —20.187 -174.123 55 8
*Sumatra 2005-03-28 2.085 97.108 30 8.6
*Sumatra 2004-12-26 3.295 95.982 30 9.1
Macquarie 2004-12-23 -49.312 161.345 10 8.1

a) *, FIR R AT P B9 IR
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Figure 3 Ages and convergence rates of subducting slabs for meg-
athrust earthquakes from 1906 to 2015 with focal depths of 0—-40 km.
Megathrust earthquakes since 2000 are added into the list in Ruff and

Kanamori™”. Red and blue show megathrust earthquakes in the Chile
and the Mariana subduction zones, respectively
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Tectonic settings of the 2015 M 8.3 Coquimbo, Chile earthquake and
its implications on megathrust earthquakes

YANG HongFeng', LIN Jian**, YIN JiuXun*' & YAO HuaJian"

" Earth System Science Programme, Chinese University of Hong Kong, Hong Kong, China;

2 Department of Geology and Geophysics, Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA;
3 South China Sea Institute of Oceanology, Chinese Academy of Science, Guangzhou 510301, China;

*School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China;

5 Mengcheng Geophysical Observatory, Mengcheng 233500, China

The 2015 M,8.3 Coquimbo, Chile earthquake is a typical megathrust earthquake, whose size and coseismic slip distribution are
consistent with the interseismic locking model that was derived from GPS measurements. Our preliminary back-projection results
show that the rupture of the M,,8.3 Coquimbo earthquake propagates updip from the hypocenter (~25 km in depth). Furthermore, we
find frequency-dependent behavior of the radiation power of the rupture, similar to those observed during the 2010 M,,8.8 Maule
earthquake, which occurred ~50 km to the south of the 2015 earthquake rupture area. These observations indicate that there is a
systematic downdip variation of properties on the megathrust in southern Chile. The rich observations of the coseismic slip
distributions of the 2015 M,,8.3 earthquake provide an excellent opportunity to validate numerical simulations of rupture process based
on interseismic locking distributions.

Chile, subduction zone, megathrust earthquake, tsunami
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