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Impact by the mega-earthquake: the 2011 Mw 9.0 Tohoku-Oki Earthquake, on deep-se

ecosystems in Japan Trench
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The tremendous March 2011 Tohoku earthquake (Mw 9.0) ruptured a wide area along the plate interface off the Pacific coas
of Tohoku, Japan. The tsunami induced by earthquake was extremely huge. Earthquake, after shocks and tsunami have be
variously affected to not only coastal marine ecosystems but also deep-sea ecosystems. Expected impacts to deep-sea ecosys
were following:

1) The extinction of deep-sea organisms by turbidity currents,

2) The extinction and/or new occurrences of chemosynthesis-based ecosystems by chemicals such as CH4 and H2, discha
from seafloor,

3) Change of faunal composition and distribution patterns of deep-sea organisms by numerous suspended matters.

To estimate and make clear for above expected impacts by the earthquake, we conducted deep-sea investigations using
HOV Shinkai 6500 and Deep-towing TV Camera systems in the Japan Trench from June to August, 2011. Several fissures on tt
seafloor, new occurrences of bacterial mats associated with CH4 and H2S seepages, other bacterial mats associated with deca
dead benthic organisms aggregations, decreasing of Calyptogena phaseoliformis colonies and new occurrences of single spec
holothurian dense aggregations were observed. These phenomena have never found before the March 2011 Tohoku earthque
So far, we have investigated using some deep-sea research gears. So, we believe, to describe these impacts by the huge earthg
is our important task.
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Growth pattern of the chemosynthetic bivalve Lucinoma annulatum based on growthline

and isotopic analysis
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Genetic Population Structure of Alvinocaridid Shrimps in the Okinawa Trough and the

Izu-Ogasawara Arc
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Cultivating approach for understanding symbiont-host linkage of invertebrates in deep:

sea chemosynthetic ecosystem
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Chronostratigraphy of th€alyptogenabearing, Plio-Pleistocene Miura and Kazusa Groups

central Japan
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Distributional gradient of sister species of vesicomyid bivalves in chemosynthetic fauna

in Japan
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a Calyptogena colony off Hatsushima Island in Sagami Bay,

Ethological observation in
central Japan
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Ethology of Calyptogenaclams is analyzed on the basis of a serial video-capture images with three-minutes interval from
14th March to 19th June, 1988 on the Long-term Deep Sea Floor Observatory off Hatsushima Island in Sagamy Bay. The vide
camera was fixed to observe tGalyptogenacolony (yellow bacteria mat and its surroundingsdaflyptogenayregarious zone).

During the video-capture working time, more than three mud-flows stroke the colony, but the thickness of mud-flow sediments
were maybe not over 10 cm. Tl@alyptogenaclams pushed up their shells and escaped from the burial by pushing their foot
against underground firm bottom. After the mud-flow blanketed the colony, semgtogenaclams randomly moved and
disturbed the reducing bottom breaking the bacteria mat, but its significance is unknown.

It is noteworthy that this serial-images record a complete account of prey/predation process€algmt@genaclam from
beginning to end. Calyptogenaclams were attacked by large buccinid and small turrid gastropods, which wandered in and
around the livingCalyptogenacolony and rode on some clamg€alyptogenaclams escape or protect from their predation by
the following three methods: 1) closing the valves; 2) burrowing into sulphide-rich bottom where is not preferable condition for
aerobic animals; and 3) hiding behind large dead shells.

Small gastropod-attacks did not cause dynamic escape activiBabptogenabivalves. Gregarious small gastropods had
swarmed on some livin@alyptogenalams during over 20 days, but tid&lyptogenalam only once crawled into the reducing
bottom and mainly resists the small-gastropod attacks by closing their valves.

On the other hand, attacks by large buccinid gastropods promptly cause escape adlalypioigenabivalves. We confirm
that aCalyptogenaclam instantly burrowed into the bottom just after large buccinid-attacks. Ceigotogenaclam stayed in
the black reducing sediments over nine hours. During the burrowing time, buccinid gastropods also burrowed into the sediment
with their long siphon above the sediment surface, and struggled and tried to prey the clam. After all some buccinid gastropod
gave up and leaved the clam burrowing point although others retained around the poi@alybwgenalam once succeeded
in escaping from the predation, but unfortunately the clam received next attack by another buccinid gastropod after the clan
rose to the surface. The clam maybe had little reserve of energy to burrow again, and alternatively hided behind a large dec
Calyptogenashell. This way was not efficient for the protect from their predation. After the hiding, the li@mgptogena
received intensive attacks by many large and small gastropods. It took about 4 days and a half from the start of intensive attacl
to completion of the predation. This predation time suggests that old-@gsgtogenacolony has enough potential to attract
the high-density gastropod population.
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Nucinellafound in a chemosynthetic community off the Sanriku coast, northeastern Japar

at 123 m depth
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Nucinellids are very small bivalves, generally less than 5 mm in length, related to the Solemyidae, which are typical chemosym
biotic bivalves. Reid (1990) and Amano et al. (2007) hypothesized, on the basis of the Nucinellidae’s gutless state and thei
occurrence in Cretaceous cold-seep deposits, that they have chemosynthetic bacteria in their body. This hypothesis has be
partially confirmed by Oliver and Taylor (2012). They found bacteria-like microstructures in their gills. But it has still not yet
been fully confirmed that the Nucinellidae have chemosynthetic bacteria or not.

We recovered many dead shells/ddicinella sp. withliving chemosynthetic lucinid and thyasirid bivalves from the sea off the
Sanriku coast at a depth of 123 m during the Tansei-maru (JAMSTEC) cruise KT-11-17 in the summer of 2011. The finding in-
dicates that the Nucinellidae might be a member of chemosynthetic communities even in the Recent, not only in the Cretaceou
Our finding supports the hypothesis that the Nucinellidae have chemosynbiotic bacteria.
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Evaluation of nutrient sources for the sponges inhabited around seafloor hydrotherme
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