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Figure 7. Slip distribution estimated by inversion of tide gauge (TG) data. Rupture ve

locity is 10 (left). 1.5 (center) and 2.0 (right) knvsee. Rise time for each subfault is 3 min.
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Table 4

Variance Reductions (%) for Three Different Inversions with
Different Rupture Velocities and Rise Times

Satellite Altimeter
Tide Gauge Data Data

V. TG+ SA Data

(km/fsec) Imin 2min 3min Imin 2min 3min | 1 min 2 min 3 min

0.5 231 208 188 278 295 31.0 220 201 183
1.0 328 334 342 338 364 382|298 310
1.5 293 295 298 31.1 338 355 |28 273 278
2.0 302 2909 297 297 323 342|272 273 274
2.5 284 282 283 284 306 329|250 252 256
3.0 285 284 285 274 297 319|249 252 25.6

Fujii and Satake 2007

1.0km/s Fujii and Satake 2007
1.5km/s 2014

2.0km/s Satake et al.(2013)

2.5km/s 2012

3.0km/s 2005
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« 1975 Kalapana
. Nettles and Ekstrom 2004
. 1976
24cm
+ Day etal. 2005

CMT

15m

Mw7.7

1976

55¢cm

Initial wave Maximum wave
No. | Tide station A B
Arrival : - Arrival : I;ur;llblie tpccu%ﬁlT
time, GMT | Fise | Period |y, "Gy | Rise i

1 | Hanasaki "ot TS| W o7 Ii?:' 8

2 Kushiro ? 12 13:08

3 Hiroo 7:42 15 12 23 10: 06

4 Urakawa 9:00 -6 15 T:42 3 12 12:11

5 Hakodate ? 17 13:30

6 Same 8:56 2 10 7:56 2 5 11:15

7 Miyako 8:50 -8 8 7:35 6 14 9:48

8 Enoshima 8:46 -4 10

9 Ayukawa 9:00 —6 8 7.4 4 55 10: 44
10 Onahama 8:10 4 21 9:20
11 Hitachi 727 5 16 24 10:14
12 Mera 8§:28 5 16 7:22 4 19 11:22
13 Miyake Is. 8:22 4 7 24 10:15
14 Chichijima 6:53 6 18 18 10:18
15 Minami-Izu 7:20 3 20 11:46
16 Omaezaki 7:33 4 10 14 13:50
17 | Owase 9:14 8 22 7:40 2 22 10: 00
18 Kushimoto 10 : 00 7 12 22 17:00
19 Muroto 8:50 3 8 1 11:50
20 Tosa-Shimizu 8:00 8 22 23 16:23
21 Aburatsu ? 18 15:32
22 Naha 8:385 3 18 13 16 : 43

A: Evident wave commences. B: Wave front is indefinite. Wave front is determined with

the aid of the refraction diagram,

1976

v “sitke
2l

PACIFIC OCEAN

L 3

ig. 7. Distribution of the maximum double amplitude (unit: em) and wave rays
which are emitted from the origin subdivided into equal angles of 30 degrees.
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Day et al. 2005

Location Observed
(m)
Honokahau (W) 2.1
Kailua (W) 34
Kahalun (W) .8
Keauhou (W) 24
Mapoopoo (W) 2.4
Honaunau (W) 1.8
Milolin (W) 1.8
South Point (W) 6.7
Kaalualu (5) 4.0
Honuapo (5) 6.1
Punaluu (5) 6.1
Kalue (S) 9.4
Halape (5) 7.0
Apua Point (S) 14.6
Kamoamoa (5) 6.4
Kalapana (5) 2.6
Pohoki (S) 24
Cape Kumukahi (S) 34
Hilo (E) 3.0
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« Maetal. 1999
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Figure 17. Schematic showing a rotational slumping that causes
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4.1

* Moore et al. 1989
* McMurtry et al. 2004
. 2007, 2010 DEM 17
Nuuanu Alika-2
Ka Lae
Alika-2

TABLE 1. Hawaiian Submarine Slides

Area.  Length,”  Width.”

No. Name Location km= km km Type© Ma *
| North Kauvai North Kauai 14,000 140 100 D (0.6-0.9) 50
" South Kauai South Kauai 6,800 100 50 D©.6-1.2) 50
3 Kaena NE Oahu 3.900 80 45 D v
4 Waianae SW QOahu 6,100 50 80 S (1.0 29-31
k| Nuuanu NE Oashu 23,000 235 35 D (0.8-11 21-22
& Wailau North Moloka 13,0007 < |95 4 DO 10401
7 Hana NE Maui 4,900 85 110 5 0.86
# Clark SW Lanai 6,100 150 30 D (0.5-1) 13006
G Pololu 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
L2 Alika-? West Mauna [oa 1,700 935 15 D (2-5) >011-0107 1
13 Ka Lae, west South Hawaii 850 85 10 D >0.032-0.060?
14 Ka Lae, east South Hawaii 950 75 10 D (2) >0.032-0.060?
15 Hilina South Hawaii 5.200 40 100 S >0.010-0.100
16 Papa’u South Hawaii 200 20 6 SKE 0.001 0.005 2
17 Loihi South Hawaii 500 15 10-30 L 0001 0115 3
Total 97.600
Located by number in Figure 2.
“Length of Waianae and South Kilauea landslides omits indistinct irregular topography beyond
steep toe.
"Width at head of landslide.
“1), 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.

(=

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 arex. hummocky ground (widely spaced where subdued); hachured
lines, scarps; thin, downslope-directed lines. submarine canyons and their subaerial counterparts; heavy dashed line,
axis of the Hawaiian Deep: dash-dotted line, crest of the Hawaiian Arch. D

1 McMurtry et al. 2004
2 Papa’u No.16 Moore et al. 1989  “several thousand years ago”
3 Loihi No.17 Guillou et al. 1997  Loihi 544 102=+13ka

Moore et al. 1989
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-
* Alika-2
» Papadopoulos and Kortekaas 2003 20
+ Maetal 1999 ,1975 Kalapana 2.5km3
55cm
» Papadopoulos and Kortekaas 2003 Alika-2
105km3 3.8m
. V1, hl
V2, h2
» Papadopoulos and Kortekaas 2003
h2=alog V2 +b
— hi=alog V1 +b
E
= h2-hl=a log V2 -log V1
x
«
£ h2=hl+a log V2/V1
. 1 1975 Kalapana 2
h2
1975 hl 0.55m
Papadopoulos and Kortekaas 2003 Papadopoulos and Kortekaas 2003 2
a
m3
1975 V1 2.5km3
PNG 1998 lzmit 1999 V2 105 km?
h2 3.8m

e
<G=FhZh 5-2-171




G—=UhZh

5-2-172



4.2

390

2007a

= hZh

5-2-173



390
4.2
. 2007
(-
@ Site A
Site B
Site B C
&
@ Bathymetry (m)
2013
2010
<G=FhZ 5-2-174




390

4.2

. 2007a,2007b,2011 2010 Fujiwara et al. 2007 2007

5,000 6,000m

1 2km

100m

1km3

600km

5 850

100m

<G=FhZh 5-2-175



4 390
I
. 2007a,2007b
v 6,000m 100m 1 2km
v 100 120 Ma , 70 80 Ma
1km3
v
i im) E 10
e = seamounts
{mj -5800 100120 M
g circular knolls ,——-A—\( a)
. ﬁ 1 petit-spols '?f;ﬁ{ﬂa) f s .
. 5450 @ (< 10Ma) & e .
@ -
5 o1 .
6000 =
5
E 0.01
6050 s
= o
2 0.001
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+ Machida et al. 2015 Ar-Ar

v' SiteA : 1.7640.58, 4.234-0.19, 5.954+0.31, 6.51+0.17, 8.53+0.18Ma
v" SiteB : 0.05-1 Ma
v' SiteC : 3.7720.15, <9.2 Ma
. 2007 5 850
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146°E
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L]
m 221107 o
200 400
|
o
E
lava dome g Fig. 9 Magnem showmg magma dischange mie veraus DRE volume fos
lava dome ; e major sub-Ploman (piek, S, aod green sguares) and lava extrusion
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9. 9.4 466

* Alvarez-Gomez et al. 2012 1933 outer rise
Id. Date Place Mw Length Width Bottom Dip Slip Rigidity Reference
dd/mm/yyyy km km km m Nm~?
a 03/02/1933 Sanriku 3.4 185 100 70 45 i3 Kanamori (1971)
b 03/02/1933 Sanriku 8.4 220 35 25 45 8 7010 Kirby et al. (2008)
C 30/03/1965 Rat Island 12 50 30 &0 50 1.2 70x10" Abe (1972)
d 30,/03/1965 Rat Island 72 50 40 o 50 & 5.0 100 Beck and Christensen (1991)
e 19,/08/1977 Sunda 8.2 200 70 40 45 3 6.4>10' Gusman et al. (2009)
f 19,08/1977 Sunda 8.2 200 25 2 45 g9 40x10" Spence (1986), Lynnes and Lay (1988)
4 04/05/1990 Mariana 73 40 25 29 43 34 40~ 10 Satake et al (1992)
h 04/05/1990 Mariana 73 70 40 40 48 1.5 4010 Satake et al (1992)
i 04/05/1990 Mariana 7.3 70 40 48 Yoshida et al (1992)
i 04,/09/2001 Juan Fernandez Ridge 6.7 70 26 30 51 ] 40 10" Fromm et al. (2006)
k 13/01/2007 Kuril 79 120 40 35 45 19 5010 Fujii and Satake (2008)
I 13/01/2007 Kuril 8.0 130 a0 37 6.4 40~ 10w Tanioka et al. [2008)

Alvarez-Gomez et al. 2012
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