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Fig, 1. Location of the studied instabilities. Gebra Slide is located off the northern tip of the Antarctic Peninsula,
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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 morphological expression of the main depositional lobe on the seafloor is very low (cf. Table 4). (B) Acoustic image of Afen Slide
extracted from commercial 3D seismic data using the Bulk Line Shift method (for details, see Bulat, 2003 and references therein). Note the small
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
(5t.6219 P.540 : Katayama and Ikehara, 1988). The pointed area indicate the submarine sediment slide
area of the northern Gentatsu-se.
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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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Figure 5. Bathymetry and spatial distribution of MTDs on the surface (yellow) and in the subsurface (green)
of the Hidaka Trough. The dotted area indicates the area in which vertically elongate features are concentrated
(Figure 10).

BEXREBMEICHMITHBEMT NYHEEY
(Noda et al.(2013) [C—ERHNE)

km
sw e NE
. —
Water 800 m_
o8 depth e
1® o
9om
20
1000 m Water depth
a
: 13
/.
T
Compressional To0omy e Basal
pressure ridge T
in
30

Figure 9.

(Noda et al.(2013))

(a) SBP records and (¢) seismic records of the MTDs. (b and d) Interpretations of Figures 9a and
9c, respectively. The survey line is 0926 in Figure 2.
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Ekstrom (2004) ) .

- BRABREICBITAREFZREFOSIRIEORZRKIEIL, 86)IREFTIZHTH55cmTHY CHE (1976)), NITARETIXEKI15mIBOERHE RS-
(Day et al.(2005)) . %4d, REFFED O EFELTIL, HERFFTD1TenTHS CFE (1976)) ,

Initial wave Maximum wave .
o se ol
so. | Tide station " 3 Location Observed
Atrival P Doublle Occurred
time, GMT Rise | Period time.léal;VIT Rise ampl. | time, GMT (I]l)
Nov. 30 cm min Nov. 30 Nov. 30
1 | Hanasaki 8:48 8 8 756 10 o1 | 13i8 Honokahau (W) 2.1
2 Kushiro ? 12 13:08 - P 2
3 | Hiroo 7:42 15 12 23 10: 06 Kailua (W) 34
4 | Urakawa 9:00 | —6 15 7:42 3 12 12:11 : Kahaluu (W) 1.8
5 Hakodate 4 T s . . . .
Ia Same 2:56 3 10 75 2 2 13_ 20 | Fig. 7. Distribution of the maximum double amplitude (unit: cm) and wave rays Keauhou (W) 2.4
. ) : E el which are emitted from the origin subdivided into equal angles of 30 degrees. "
7 | Miyako 8:50 | -8 8 7:35 6 14 9:48 . Napoopoo (W) 24
8 Enoshima 8:46 —4 10 ,&'F'Jﬁ (;ﬂ % (1976) ) Honaunau (W) 1.8
9 | Ayukawa 9:00 —6 3 744 4 : c :
[0 ] Avulaw , % | 10:u] SREREICHIT B IE B AR ERER, i ,
10 | Onahama 8110 1 21 9:20 i + Milolit (W) <L.8
11 | Hitachi 7:27 5 16 24 10:14 HRMEICLIEE AN South Point (W 6.7
12 | Mera 8:28 5 16 7:22 4 19 11:22 202 L L ‘ 1 i I ! : South Pomnt (W) i
13 | Miyake Is. 8:22 4 7 24 10:15 Kaalualu (S) 4.0
14 | Chichijima 6:53 6 18 18 10:18 20 - .
16 | Minami-Izu 7:20 3 20 11:46 Honuapo (S) 6.1
16 | Omaezaki 7:33 4 10 14 13:50 19.84 - Punaluu (S) 6.1
17 Owase 9:14 8 22 7:40 2 22 10: 00 Honakahau Hile 3 Ie
18 | Kushimoto 1000 7| 12 92 17: 00 196 ol | Kalue (S) 9.4
Keauhou = -
19 | Muroto 8150 3 8 11 11:50 s R Halape (S) 7.0
20 Tosa-Shimizu 8:00 8 22 23 16:23 1944 oha Codst * Honaunau L - x . ’
i | Kioyutin ? 18 i Halape =, “xaiscans Apua Point (S) 14.6
22 | Naha 8:35 3 | 18 13 16 : 43 1921 SRRV o cing - Kamoamoa (S) 6.4
s Punaluu
A: Evident wave commences. B: Wave front is indefinite. Wave front is determined with 10 HehLRpD L Ka]apana (S) 2.6
the aid of the refraction diagram. + Kaalualu Pohioiki (g) 24
South Point ONoOIE! (o A
g\ N R
B R ORMER b | Cape Kumukahi (S) 34
— « i o
(RS (1976) [C—BRINE) b i .
1 Hilo (E) 3.0

T T T T T T T T T T
-156.2 -156 -155.8 -1556 -1554 -155.2 -1556 -154.8 -154.6 -154.4 -154.2

NI AR FEDRBM S R _E S (Day et al.(2005) )
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Figure 17. Schematic showing a rotational slumping that causes
subsidence and uplift.
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F1027EEBERE (R4.1.28)
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WREYMDO P TE KEREES-AIREEAHLIDIL, AT I7EEERDNuvanu I RY, /T EFmEPDAlka-2tt1F XY, /DA EFEEFD EKaLaetthd X
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- NIJAEETRAELEBEMTIARNYDEHE, RAEFERICEHITIHRELHEEZ (McMurtry et al.(2004), Moore et al.(1989)), BEIEFHH LIIFICA LT
BEMTRNYDSE, EXERFFO-AIREMELAHY, EmEHSKELMVAlika-2 | ZFEHIXRELTEELT-,

Fig. 2. Map of southeastern Hawaiian Ridge showing major slides bounded by dashed lines identified by number
in text and Table 1; compare with Figure 1. Dotted area. hummocky ground (widely spaced where subdued): hachured
lines, scarps. thin. downslope-directed lines. submarine cunyons and their subaerial counterparts; heavy dashed linc,
axis of the Hawaiian Deep: dash-dotied line. crest of the Hawauan Arch,

TABLE 1. Hawaiian Submarine Slides

Area. Length,  Width,”

No. Name Location km? km km Type© FHK (Ma)*!

1 North Kauai North Kauai 14,000 140 100 D (0.6-0.9) 5.0

2 South Kauai South Kauai 6,800 100 50 D(©0.6-1.2) 5.0

3 Kaena NE Oahu 3.900 80 45 D 3.6

4 Waianae SW Qahu 6,100 50 80 S0 2.9-3.1

5 Nuuanu NE Qahu 23.000 235 35 D (0.8-1) 2.1-2.2

6 Wailau North Molokai 13,0007 <195 40 D 0.7) 1.0x0.1

7 Hana NE Maui 4,900 85 110 S 0.86

8 Clark SW Lanai 6,100 150 30 D (0.5-1) 1.3%0.06

9 Poiolu North Hawaii 3,500 130 20 D 0.254-0.306

10 South Kona West Mauna Loa 4,600 80 80 S 0.200-0.240

11 Alika-1 West Mauna Loa 2,300 88 15 D (0.9-1) >0.112-0.127
2 Alika-2 West Mauna Loa 1.700 95 15 D (2-5) >0.112-0.127]
13 Ka Lae. west South Hawaii 850 85 10 D >0.032-0.060?
14 Ka Lae, east South Hawaii 950 75 10 D2 >0.032-0.0607
15 Hilina South Hawan 5,200 40 100 S >0.010-0.100
16 Papa’u South Hawaii 200 20 6 SF 0.001~0.005%2
17 Loihi South Hawaii 500 15 10-30 L. 0.001~0.115%3

Total 97.600

Located by number in Figure 2.

“Length of Waianae and South Kilauea landslhides omits indistinct irregular topography beyond
steep toe.

PWidth at head of landslide.

“D, Debris avalanche: (number) is average number of hummocks appearing in GLORIA images per
square kilometer: S, Slump: SF, sand rubble flow: L. three unclassifeid landslides.

[ s Egt LU LRI E LT Y
EREREESAREEDH ST Y
[]-BELEHTRY
X1 McMurtry et al.(2004)
2 Papa’ u(No.16) DL [EMoore et al.(1989) M “several thousand years ago” EMD ERiRIZEK DL,
%3 Loihi(No.17) DE (L Guillou et al.(1997) ALoihi K IR AHE DFHF M SR OF-5+£4~102+13kal2E D,

Moore et al.(1989) [ZHNEE

B mitEn
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