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Dive surveys of active faults around a seismic source area
to the west of Hokkaido

Yukinobu OKAMURA"®  Kenji SATAKE "2 Kohsaku ARAF®
Ken IKEHARA"®  Tetsufumi NAGAO"® Toyonari HIMONO'”

Dive surveys by the submersible "ShinR&d0" and "Dolphin3K" were carried out to investigate an activity of sea-
bottom faults to the west of Hokkaido. Surveyed sites are a northwestern slope of the Oshoro seamount, a small ridge
to the east of the Shiribeshi seamount and the Kamui Ridge to the north of the Shakotan Peninsula. The former two
sites are located to the north and south of the epiceni®t6fShakotan-oki earthquake, and one of the major objects
of the dives is to clarify the source area of the earthquake. At the northwestern slope of the Oshoro seamount, large-
scale collapses were widely observed. Sediment core samples collected from the base of the slope include three tur-
bidites or gravity driven sediments, suggesting that the slope has been frequently attacked by earthquakes. The last
earthquake was inferred to be th@#0 Shakotan-oki earthquake, but the ages of the other slope collapses are not
known. At a small ridge to the east of the Shiribeshi seamount, small-scale collapses of outcrops covered by a thin
mud cover were observed. A sediment core obtained from the base of the slope suggests that two events of slope col-
lapses and the upper event is presumably correlative ttO#fieShakotan-oki earthquake. At the Kamui Ridge, the
slope is widely collapsed and covered by thin muddy sediments. Two collapse events were presumed from the sedi-

gooooooo
gooooooooo

0 0 O Geological Survey of Japan
0 O O Toyama University

31



ment core. Because the rates of sedimentation is not known at the three sites, the ages and recurrence intervals of earth:
quakes can not be inferred. It is necessary to study the sedimentation rate near the active faults by multi-dciprinal study
for the estimation of the activity of the faults.

Keywords : 1940 Shakotan-oki earthquake, offshore active fault, slope failure, Japan Sea

1. 0000

gboboobobooozoboo4bnooboooobn
oMmoi1bmoboooooooboOegoonooonoo Major
(O M7.5019930 0000000 MMM 7.801J19830 00 / active fault
gbobomvrzrydnee4t oo mM™M 7@ oooogn
o7i0ooobobooMesnOonoOoooooono
goooboboooboboooobobooboobooobo
gobboobooobooboobobobobbbobaoboo
goobooooooobboboobobooooao
0 Ohtake,1995[T1

gbooooobobboobdooooooboonbgn
gbooooboooobbooooboobobooooobo
gooooobooooooboboobobooboobooo
O0O000OHatofl 19690 OO DO ODOOOOODOOO
oO00D00DOOoo0bog17okmdgd7okmOOogooogon
OO00O0DCsatake19860 0 0000OCO0OOCOCODO
O00000ooooooooooOooooOd100kmO
O03skmO 0000000 O43°45 00O Hatofl 196911
oOoooooosokmb0O000000DODOOmMmO20MM

owEoiodboDooooooboboboooooo
O00000000pO0oo0ooooOodOsSatake19860
gboboooooobobobobobobobonnees
ooobobboooooobobobboboosooooso
kmOOOOOO0OOOO0O000000OCMO Ohtake, 19950100
O OHatofl 1969000 000000000 OOODOOOO
gboboooboobobobooboboboooooboooo
goboobooooobboooobboooobbooooo
goboooobomeouooboooooooooboo
gooooooo

s bbbogoozeoouoooooooooo
gooooobooobobboobboooobooobo
0000000000000 0OHatofl 1969000 0000
gooobooooooooooboobobooobooboooo
00000019990 20000 D OH19980 0o ooooon
gboooboooboboobooboboboobooboo
gooooooboooobobobooobooooooboo
goobbboooooboboooooboobbooon
gooobooskmggsbgboboooobooobzoeo0tos3
gbooboooobomo2gm

465N 142°E

.
.

Source area
of major
. earthquake

"y
.
LT

.n
.

~

01 00000o0oooobobobobozcbo000o00o0o0ooo

OooOodo3KMoooooOoro27oooooooo 0ooo
00ooorbz2s00fdooooooooon2000000 Fig.1 Major active faults and source areas of earthquakes during the
0000o8b300dzsbp3oooooomooon 20th century.

32 JAMSTEC J. Deep Sea Res., 18] 20010



‘j /{({;/
Sk

S 3

/ Active fault
Anticline and
anticlinal axis

O Dive site

* Epicenter

02 OO00O0OO0OO00OOO0O0OobOOoOoO0oobOOoOooooOg

Fault model
J by Satake(1986)

r...

e ®®®e Tsunamisource area

by Hatori(1969)

Fig2 Bathymetric contour, geologic structure and source areas of earthquakes of the Japan Sea, west of Hokkaido.
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Tablel List of sea-bottom samples collected by dive surveys to the west of Hokkaido.

Dive#[ Sample No.[ Date Time Lat.(N) Lon.(E) Depth[] Descriptiond Size(cm)Od
0 0 degll  min degll  min o o o
S2K 12130 |R-10 2000.9.2311 11:12() 431 38.067[1 13901 37.203[] 1632([volcanic rock (basaltic)] 10x11x90
0 S2K 12130 |R-200 2000.9.23[0 12:34[1  43[)] 38.004[1 139 37.772[0 1548l[ligneous rock (granitic)C] 24 x 20 x160
0 S2K 12130 | R-30 2000.9.23[] 12:38[]  43[] 38.004{1 1390 37.772[] 1548[brownish gray mudstonel] 12x8x6;9x7x60
0 S2K 12130 | R-40 2000.9.23[1 12:53[]  43[] 38.014[1 139 37.792[1 1539[igray mudstonel] 21 x15x 150
0 S2K 12130 | R-50 2000.9.23[]  13:20[0  43[] 38.01] 1390 37.951[1 1493[brownish gray mudstone, turbidite[] 34 x21x90
0 S2K 12130 | C-1 (black)O 2000.9.23[0  10:3800 4301 38.068[1 1390 37.0220 1649[Head 2000 O
O S2K 12130 C-2 (yellow)O 2000.9.2300  11:3310 4301 38.023[J 1390 37.23601 1614[Head 1250 O
o S2K 12130 | C-3 (red)d 2000.9.23[0  13:51(0 4301 38.007{J 1390 38.206[1 1421[Head 1140 O
S2K 12130 C-4 (green)d 2000.9.23[0  14:25[0 430 38.00901 1390 37.762[] 1549(1Head 1430 [
D3K 4670 |R-10 2000.7.27[0  10:13[0 440 39.51901 1390 24.414[) 1225[p?0 10x 6 x 60
D3K 4670 |R-2[J 2000.7.27[0 12:41[0  44[) 38.6381 139[] 25.770[0  519(fllight brown mudstonel] 15x9x90
O D3K 4670 | C-1 (green)d 2000.7.270]  9:30[]  44[) 39.714[1 139 24.119] 1347[phead 130° [ 0
0 D3K 4670 | C-2 (red)O 2000.7.27[] 10:50(]  44[) 39.283[1 139 24.7200] 1082[head 123° O 0
0 0 0 i i) (] o (] ] 1] O
0 S2K 12140 |R-10 2000.8.24[0 12:22[0 440 39.51501 1390 24.41501 1222[gray mudstonel] 10x 6 x50
0 S2K 12140|R-20 2000.8.24[0 12:35[0 4401 39.4950] 1390 24.39001 1220[gray hard shalel 27 x15x 180
0 S2K 12140|R-30 2000.8.24[0  14:36[0 440 39.1470J 1390 25.016Q1 875[greenish gray mudstonel 9x5x30
O S2K 12140|R-40 2000.8.24[0  14:36[0 440 39.147(J 1390 25.016[0 875(dark brown mudstonel 20 x 7 x 6.50
0 S2K 12140 C-1 (black)Ol 2000.8.24[0  10:29(1  44[) 39.934[1 139[] 23.971[) 1383[lhead 180°, 1/30 0
O S2K 12140 C-2 (red)0 2000.8.24[)  10:31)  44[) 39.934) 1391 23.971() 1383(head 180°, almost fulll 0
S2K 12140 C-3 (yellow)[] 2000.8.24[1 13:08(1 440 39.4010 139[] 24.511[0 1165[lhead 200°, inside of a crack at 160° [Jj]
S2K 12140 | C-4 (green)O 2000.8.24[] 14:57(] 44[) 39.148[1 139 25.089]1 817[head 150° O 0
D3K-4680 |C-1(Green)O 2000.7.2800 9:1400 4301 49.164[1 1400 22.4710 802[head 2800 0
D3K-4680 | C-2(Red)d 2000.7.28[0 10:45[0 430 49.168[1 1400 21.4480] 531lhead 2200 O
D3K-4690 [R-10 2000.7.28[0 14:4900 4301 49.666[J 1400 21.9170 598[light gray hard shale(] 20x18x 110
0 D3K-4690 | C-1(Green)d 2000.7.28[0 13:4900 430 49.648[1 1400 22.61300 802[head 2700 O
0 0 O i i) [ J (] i 1n] O
0 S2K 12150|R10 2000.8.25[ 11:52[0  43[] 49.20] 140[) 22.126[J  757[gray hard shalel 15 x 18 x 150
O S2K 12150 | R20 2000.8.25[0  12:36[0  43[) 49.2791 1401 22[]  696[[volcanic rock (basaltic)(] 22 x15x12.50
O S2K 12150 |R30 2000.8.25[] 13:13[] 43[)] 49.279]1 140() 21.7750] 634[igray hard shale[] 15x12x9;11x8x7
S2K 12150 | C-1 (black)[) 2000.8.25[] 10:02(J 43[] 49.01]1 140 22.547(1 797[head 2510
S2K 121501 | C-2 (yellow)O 2000.8.25[1 10:54[] 43[) 49.143[1 140 22.311] 796[head 3340
S2K 1215 [C-3 (red) 2000.8.25 12:48 43 | 49.256 140 | 21.934 682 | head 251
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Fig.5 Cross-sectional view of observations by DolpBihdive #67 and ShinkaR000 dive #1214. Sampling locations and
bottom geology are shown.
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Fig.6 Photograph of a undulation taken from directly above. Water
depth1350 m. The inside of crack seems to be buried by mud.
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Fig.7 A small peak at220 m depth. Many boulders, probably col-
lapse origin, are observed.
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Fig.8 Buried undulation parallel to the slope. Water d€j260 m.
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Fig.9 Outcrop on the steep slope at water dep®86fm.
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Shinkai 2000 dive 1214 C4 green
at 817 m depth on the western slope of
Oshoro Seamount
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Fig.10 X-ray CT images of sediment car€4 Greerl collected

during dive #214. Two images show different directions of
projection. Three turbidite layers including one near the sur-

face are seen.
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Fig.11 Seismic profile across an anticline surveyed by "Shia6@0d" dive 1213.
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Fig.12 Route map of submersible "Shink#i00" dive 1213. Sample locations and observations are shown in the map.
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Fig.14 Photograph of a mudstone outcrop. The outcrops are covered
by thin mud sediments.
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Fig.15 Soft X-ray photograph of sediment car€4[l Coarse

grains are included in the uppermost part and a lower part of

the core.
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Fig.16 Seismic profile of the Kamui rigde acrossing the location of di¥215 by "Shinkai2000".
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Fig.19 Hard shale blocks are encrusted with biota within the muddy

sediment.
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Fig.20 Hard shale layers within the muddy sediment.
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Fig.21 Xray CT images of sediment cores collected by di¢21% of "Shinkai2000".
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