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Large earthquakes and bottom disturbances in the Okushiri ridge
along the eastern margin of Japan Sea
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The 1993 Off-Southwestern Hokkaido earthquake (M7.8, 42°47'N-139°12'E) occurred beneath the central Okushiri
Ridge along the eastern margin of Japan Sea. In 1999, we conducted seven dives using manned submersible vehicle
'SHINKAI 6500' in order to investigate co-seismic responses of sea-bottom in and around the epicenter area, including
ODRP site 796. The results are as follows:
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Integrating with the previous studies, our submersible observations elucidated that a strong shock of tsunamigenic
earthquake would cause quick brecciation of unconsolidated surface sediments as a common coseismic response of
sea-bottom. Spending six years since the 1993 earthquake, suspended mud filled narrow fissures and thin film of dusty
deposits covered rubble fields, prostrating bacteria mats. Unexpectedly, dive #486 observed such disturbance on a
gentle pressure ridge in the southern extension of the western Okushiri Ridge. Further south to the southwest of
Matsuma'e Plateau, no fresh disturbance but carbonate chimneys were observed along a young active fault, whose
latest activity was estimated before 10th century according to tephro-chronology of the core-samples of sedimentary

cover.

Outside of the epicenter area, three dives examined co-seismic source and transportation process of turbidites and debris
flows on the eastern wall of Shiribeshi Trough, where dive #485 found wide-spreading bacteria mats ecologically indicating a

unique condition.

Key words : Hokkaido Nansei-oki earthquake, submarine active faults, bacteria mats, tephra, earthquake sediments
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Fig.1 Source area and mechanism of major earthquakes along the
eastern margin of Japan Sea in 19th and 20th centuries.
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Fig. 2 Index map of SHINKAI6500 dive sites. New bathymetric
data by Legs 2 and 3 of SHINKAI/YOKOSUKA Cruise 99-
05 are also displayed in the HDJ bathymetric map.
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Fig. 3 Single channnel migrated seismic profile along latitude
41°17 ' N near the dive location #480.
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Fig. 4 Bathymetric contour map around dive site #480 by SeaBeam
survey.
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Fig. 7 Small crack observed on the flat seabottom in front of fault ooo
scarp. Fig.10 Bacteria mats and carbonate chimneys at the base of the

upper slope.
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Fig. 8 Mudstone exposure on the lower part of the scarp. Shallow Fig.11 Photograph of a chimney sample.
gullies are obeserved of the mudstone.
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Fig.12 Rock exposure of upper slope.
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Fig. 9 Current ripple on the crest of the swell in the mid-terrace.
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Fig.13 Regional bathymetry map around the dive 486 site. The
bathymetric data were obtained by SeaBeam 2100 survey
just before the dive. Red shows the dive route and yellow
triangles are the sampling locations of cores.
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Fig.17 Open crack at the 3640 m depth (C3 core sample location)
on the lower slope.
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Fig.18 Current ripples on the lower slope.
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Fig.19 Coseismic rubble observed on the lower slope. Because it
is isolated, it is probably from auto-brecciation.
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Fig.20 Coseismic rubble observed at the depth of 3590 m on the
lower slope. Difference of mud-cover suggests multiple fail-
ures of the slope.
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Fig.21 Coseismic rubble at the depth of 3540 m in the middle of
slope. Little mud cover suggests a recent failure event.
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Fig.22 Open crack covered by mud at the 3440 m depth on a flat
part above the slope.
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Fig.29 Bathymetric contour map around Dive site #483 by SeaBeam
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App. fig. 1 Columnar section of cored sediments
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Table 100 Result of diatom analysis

482 482 482 482
R-001 | R-002 | R-003 |R-006d
Actinocyclus ochotensis 1
Actinoptychus senarius 1
Cocconeis costata * * 2
C. scutellum * *
C. vitrea *
Coscinodiscus marginatus 2 1 2 13
Grammatophora spp. *
Hemidiscus cuneiformis 1
Neodenticula kamtschatica 56 50 60 50
N. koizumii 8
Nitzschia rolandii 5 12 10 *
Paralia sulcata *
Proboscia barboi * 1
Rhizosolenia styliformis 2
Stephanopyxis spp. 2
Thalassionema nitzschioides 22 24 19 16
Thalassiosira antiqua * 1
T. eccentrica 1 1
T. jacksonii 1 1 1
T. jacksonii (plicate * * 1
T. leptopus * 1
T. marujamica 2 1 1
T. oestrupii * 2 * 2
T. zabelinae * 2 2
T. spp. 6 4 4 4
Thalassiothrix longissima * 1 1
Total 100 100 100 100
#480 C1(8biw)
#4871 C4(Sitioe)
#482 C-1{Redt)
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App. fig. 2 X-ray CT images for selected core samples
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