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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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Figure 17. Map view of the low velocity sedimentary units observed on MCS sections in the Japan
Trench margin. Small dots represent background seismicity taken from JMA (Japan Meteorological

Agency) HypoCatalog.
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d 03/02/1933 Sanriku 84 185 100 70 45 33 - Kanamori (1971)
b 03/02/1933 Sanriku 84 220 35 25 45 8 7.0x 10" Kirby et al. (2008)
C 30/03/1965 Rat Island 72 50 80 60 50 1.2 7.0x 10" 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 82 200 70 40 45 3 6.4x%10'° Gusman et al. (2009)
f 19/08/1977 Sunda 82 200 25 29 45 9 4.0%x 10" Spence (1986), Lynnes and Lay (1988)
g 04/05/1990 Mariana 73 40 25 29 48 34 4.0x10" Satake et al. (1992)
h 04/05/1990 Mariana 73 70 40 40 48 1.5 4.0x%10'"° Satake et al. (1992)
i 04/05/1990 Mariana 73 70 40 - 48 - - Yoshida et al. (1992)
] 04/09/2001 Juan Fernandez Ridge 6.7 70 26 30 51 1 4.0x10'° 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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Fig, 1. Location of the studied instabilities, Gebra Slide is off the northern tip of the Antarctic Peninsula. 61°14’ 0 o 3 61°14
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Fig. 6. (A) Detailed bathymetry of the Afen Slide extracted from commercial 3D seismic data assuming a sound speed of 1500 m s~ ' in water.
Note that the hol 1 ion of the main d itional lobe on the seafloor is very low (cf. Table 4). (B) Acoustic i f Afen Slide
extracted from commercial 3D seismic data using the Bulk Line Shift method (for details, see Bulat, 2003 and references ote t
blocky area at the foot of the last failure phase depositional unit (cf. C) (modified from Bulat, 2003). (C) Interpretation of Afen Slide failure
phases (1 is oldest, 4 is youngest). Image extracted from seabed picks of commercial 3D seismic data (modified from Wilson et al., 2003b).
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Fig. 2 Map showing the bathymetric contours, geological structures and survey lines of the study area. Solid
lines indicate the location of seismic profiles of Fig. 4-5. “©” mark indicate the sampling site of the core
(St.6219 P.540 : Katayama and [kehara, 1988). The pointed area indicate the submarine sediment slide
area of the northern Gentatsu-se.

50

800

1000

12001
m

10001
m

H4 75 VAL AR ER T D R AL - R A1 Y] % 3. SkHZSBPITR
BRREERT DML s b o MBS ICHES L2 BER.

(% RILEA



1. T RY R UM EHRRICERET 5K O
1.3 BEDHTRYICERT SEEDOEM: BFrNEESHBEOERED

74

BEEhLITRYDEEFEHFQ:
2011 R I A AR FdihE

o INEFEA(2012) 1%, 2011 E B AL 5 ATE i E T
TW3,

. BEMIRYEESIkmITh=->THEL, EiEE

ZIEFEWNBREEHMTETRELISEEMT Y UNFEIZH(2012), Kawamura et al.(2012))
BOBEME T —2OLENS, EAEEHNE CEREMTRYUAFKAELTLVEL
[ZERATE1.5km, & S50mDT I ELTHFELI-ELTLNS,

c BE, 20NMFRIMARNFEFAMBICHIERZRREEICKEFELDOF, BBHTATOMZEBAEMNELCTzHELTINS,

14340

14350

14400

14810 14420' 14430° yasdl’ 144p0
1810 e Tt Yﬁﬁ?‘f;;g*'
(@) \ Torm 2011-1999
2340 14320 14330 14340 14350 14400 14410 14620 14430 14840 \M%‘ﬂ'
3810 UMT {fa'.é(y“’j' J‘i 7000 ;
5 m ) :
w -
(b) | Tokm 2011-2004 2000 L . o
N \Tnench f C
hasjo 14320 14330 14380 14350 14400 7500 - =T
1 km Debris Deposit 1999
38‘0‘ 143, 55' 144,00 144,05"
(c) \ ToKkm - i \
[ I
50 40 30 20 10 0 10 20 30 40 50
Low m High
T —2DREE NFEFEH(2012))
Small effective uplift Large effective uplift e
: due to steep slop ok
2000 0
Landwarg Bl
4000
‘E’ - 75eawal' s
-E 6000
@ 1
(g 30m
8000 +
10000 T T T
VE=5 143730 144°00 144°30'
Longitude
STHMBITHIBEEESOERXRE VNEFH (2012))

———
0 km 100

HERILEA



75

1. 3 Y RUHEHIEIEE T 5% E O
1. 3 BEOHTNYISERY HFROF: BAMEEEREDKRED

Kawamura et al.(2012) [&, 201 1R ILh AR FE A BIZKDZRELTL—FDEE OKERBE) (ZE-T, FRELRENBELTIV-EBE
G RYAEFILI-CEITHEL, 2011 FEFTIL A ARTE M BICHESIE R REEICHEEL-AIREENHZHELTINVS,

Collapse

H:} {smie TUPHUTE propagation Extra large displacement
22 Basal friction drop

Figure 3. Schematic diagram of tsunamigenic slip at the toe of the trench slope. The submarine landslide was potentially
under the instable conditions before the earthquake, and it was moved with rupture propagation along the thrust. The slip at
the toe 1s accelerated by submarine landsliding. The many normal faults at the head of the submarine landslide originated as
fault bifurcations.
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