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Fig. 4. Schematic views
of the slow earthquake
activity and structural
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heterogeneity in the
Japan Trench and
Nankai Trough. Red and
yellow squares denote
tectonic tremors and
VLFs, respectively. Green
stars and blue circles
indicate repeaters and
earthquake swarms,
respectively. The orange

regions are interpreted to
host or potentially host
SSEs accompanied by
tremors, VLFs, repeaters,
and/or earthquake
swarms. The green regions
denote geodetically
detected SSEs. The purple
region is the rupture /
area of the 1896 Meii Forearc segment boundary
Sanriku tsunami
carthquake (22) in the
Japan Trench. The red
regions indicate the
coseismic rupture )
area of the 2011 M,, 9.0 LY
Tohoku-Oki earthquake

in the Japan Trench and
locked zones in the Nankai
Trough. The pink regions
indicate the asperities
(33). The brown regions
are subducting seamounts,
The dashed dark gray
lines denote the afterslip
areas of the Tohoku-Oki
earthquake in the Japan
Trench. The white dashed
line indicates the forearc
segment boundary (24) in

Upper plate consisting of
granite batholiths
(positive residual graviti
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the Japan Trench. Note that
the slab geometries are

Figure 3. Locations of tremor sources determined in this study (red circles). (a) Comparison with locations of very low
simplified. The schematic

frequency earthquakes determined by an array signal processing method (blue crosses; Asano et al., 2008) and a cross-
correlation analysis (light green diamonds; Matsuzawa et al., 2015) using land-based stations. Broken lines indicate con-
tours of the depths to the plate interface at 10-km intervals defined by Kita et al. (2010) and Nakajima and Hasegawa
(2006). (b) Comparison with the epicenters (stars) and slip distributions (contours) of the 1968 Tokachi-Oki (light blue;
Yamanaka & Kikuchi, 2004), 1994 Sanriku-Oki (purple; Nagai et al., 2001), and 2003 Tokachi-Oki earthquakes (green;
Yamanaka & Kikuchi, 2003). Purple circles denote 7-day aftershocks (M > 3.0) of the 1994 Sanriku-Oki earthquake listed
in the Japan Meteorological Agency earthquake catalog. Plus signs indicate the stations used in the analysis.
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& 1896/06/15 | Japan 7.2|8.0| 26360
1946/04/01 | Aleutian Islands 8.2 7393 165
1960/11/20 | Peru 76 (70|70 66
% 1963/10/20 | Kurile Islands 78 (7172
1975/06/10 | Kurile Islands 75 |56 |70
o] 1992/09/02 | Nicaragua 7.7 |54 |72 179
1994/06/02 | Java 7.8 |57 |71 250
30 1996/02/21 | Peru 7.5 |58 |66 12
2006/07/17 | Java 77 |62 | T2 668
-60 2 T | T T : T -60
120 180 240 300

Tsunami Earthquakes, Figure 1
Map of tsunami earthquakes (listed in Table 1). Location for 1896 earthquake from [2] and for 2006 earthquake from the Global CMT
catalog. All other earthquake locations from the Centennial Earthquake Catalog [18]
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(Alvarez—Gomez et al.(2012)|Z—E}IN%E)

Id. Date Place Mw Length Width Bottom Dip Slip Rigidity Reference
dd/mm/yyyy km km km m Nm 2
d 03/02/1933 Sanriku 84 185 100 70 45 33 - Kanamori (1971)
b 03/02/1933 Sanriku 84 220 35 25 45 8 7.0x10%" Kirby et al. (2008)
C 30/03/1965 Rat Island 12 50 80 60 50 1.2 7.0x10™ Abe (1972)
d 30/03/1965 Rat Island L2 50 40 30 50 6 5.0x10%" Beck and Christensen (1991)
e 19/08/1977 Sunda 8.2 200 70 40 45 3 6.4x 10" Gusman et al. (2009)
f 19/08/1977 Sunda 82 200 25 29 45 9 4.0x10" Spence (1986), Lynnes and Lay (1988)
g 04/05/1990 Mariana 73 40 25 29 48 3.4 4.0x10" Satake et al. (1992)
h 04/05/1990 Mariana 73 70 40 40 48 1.5 4.0x10%° Satake et al. (1992)
i 04/05/1990 Mariana 73 70 40 - 48 - - Yoshida et al. (1992)
j 04/09/2001 Juan Fernandez Ridge 6.7 70 26 30 51 1 4.0x 10" Fromm et al. (2006)
k 13/01/2007 Kuril 7.9 120 40 35 45 1.9 5.0x10'° Fujii and Satake (2008)
| 13/01/2007 Kuril 8.0 130 30 - 37 6.4 4.0x10'° Tanioka et al. (2008)
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-1 60 100 2.2 27 115 5.0 6.6 7.81 1973 4F

1-2 130 100 3.5 20 115 5.0 22.8 8,17 1952 4

2 150 100 6.0 20 80 5.0 45.0 8.37 1968 4

3 210 50 9.7 20 75 2.8 35.6 8.30 1896 4

4 185 50 6.6 45 270 7.0 42.7 8. 354 1933 4=

5 210 70 4.0 15 85 5.0 29. 4 8. 246 1793 4=

6 26 65 2.0 20 85 7.0 2.4 7.52 1978 4F

i 100 60 2.3 10 85 5.0 6.9 7.83 1938 4=
8 200 50 6.5 20 95 3.5 22.8 8.17 1677 D. 5. 6:5,
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