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11, 2011
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What is TEAMS (Tohoku Ecosystem-Associated Marine Sciences)

Akihiro KIJIMA (Representative of TEAMS, Tohoku University)

The Great East Japan Earthquake (GEJE) on March 11 (Fri) 2011 caused considerable damage
to not only coastal city/town area but also the marine ecosystem and environment in inshore and
offshore sea along the north eastern Tohoku district in the Pacific coast region as well. Many
negative impacts were felt as a direct result of the Earthquake-Tsunami disaster; such impacts
include the numerous amount of scattered over rubbles, loss of seaweed forest and tideland, and
damage to marine environment and ecosystem as a result of a lot of oil and toxic substances which
in turn damaged the fishery industries as well. Restoring of marine ecosystems and revitalizing
the fisheries and marine-product industries in damaged coastal areas have become pressing issues.
In order to accomplish these tasks, it is essential that we scientifically investigate the effects that
the earthquake and tsunami has had on marine ecosystem and come up with a recovery process.

The Tohoku Ecosystem-Associated Marine Sciences (TEAMS) research project has been started
from 2011 FY supported by the Ministry of Education, Culture, Sports, Science and Technology
(MEXT) in contribution to contribute the restoration of fishery grounds affected by GEJE. The
research project aims to support the restoration of fisheries based on scientific data regarding the
impact of GEJE on coastal marine ecosystem, environmental change and their recovery processes.
The project is led by Tohoku University (representative), the Atmosphere and Ocean Research
Institute (AORI) of the University of Tokyo (deputy representative) and the Japan Agency for
Marine-Earth Science and Technology (JAMSTEC) (deputy representative). This project will be
active for 10 years and promote close cooperation among all the relevant institutes and scientists in
Japan, various investigations and research activities. TEAMS conducts four major activities such as
(1) Studies on the process of environmental and ecological changes in fishery grounds, (2) Studies
on the mechanisms of marine ecosystem change on the seafloor and coastal offshore areas, (3)
Research on factors controlling open ocean benthopelagic ecosystem dynamics, and (4) Data
sharing and publication by the development and maintenance of information technology system for
TEAMS.

Restoring Our Rich Ocean through Science: for the purpose of restoring our rich Ocean from
GEJE, TEAMS has been working to overcome the disaster, over the frame of Universities,
Institutes, Ministries, Prefectures, General nations, and others. TEAMS wishes to create a new

fishery system that combines with science and experience for both present and future.



The impact of the 2004 tsunami on the seafloor and coral reefs

in Mu Ko Similan, Thailand and the recovery

Suchana Apple Chavanich*, Voranop Viyakarn, Pramot Sojisuporn, Absornsuda Siripong,

and Piamsak Menasveta (Chulalongkorn University, Thailand)

After the 2004 Indian Ocean Tsunami, the impact of the tsunami on coral reefs at Mu Ko
Similan Marine National Park was investigated. The overall results showed that the damage to
corals by the tsunami was low, although, the damage was found as deep as 27 meters. Most coral
damage occurred between 10-20 meters where the seafloor was steep. Moreover, the current
profiles from oceanographic surveys have shown that typically the current at the deeper depth is
2-3 times weaker than that near the surface. However, under the tsunami conditions,
extraordinary strong currents occurred evenly throughout the whole water column. Therefore,
during the tsunami the coral communities at the deeper depth that were not accustomed to strong
currents (high dynamic energy) were prone to damage. In addition, intensive surveys showed that
massive coral form was the most susceptible to the tsunami at almost every study site. From the
surveys, at Snapper Alley Point, 30-meter below mean seawater level, we observed a significant
amount of sand up to two meters deep was blown away from the seafloor. Ten years after the
tsunami, monitoring surveys found that rocks and seafloor at 30-meter depth, which were once
covered by sand before the tsunami are now covered with new recruitments of soft and hard coral

communities.
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Changes in marine coastal ecosytems on Pacific coast of northeast Japan

attacked by the mega-earthquake and following tsunami in 2011

Tomohiko KAWAMURA (The University of Tokyo)

Marine ecosystems in the wide area of Pacific coast of northeast Japan were heavily damaged
by the mega-earthquake and subsequent massive tsunami occurred on March 11, 2011. To
understand effects of the earthquake and tsunami on marine ecosystems and the following changing
processes of the damaged ecosystems, a big research project “Tohoku Ecosystem-Associated
Marine Sciences” has started in 2012. Although further intensive long-time studies are needed, we
have now become understanding what happened and are happening in marine ecosystems in the
disaster area. Effects of the tsunami are likely to vary largely on location, local profile of seafloor,
and shape of coastline even in a bay. Different ecosystems and different organisms appear to have
different effects. For example, the effects on sandy or muddy bottom ecosystems appear to be much
heavier than those on rocky reefs. Seagrass communities on sandy bottoms in many areas had
serious impacts and largely decreased in density, while macro-algal communities on rocky reefs
had relatively limited impacts. On rocky reefs, organisms with weaker adhesive strength had more
serious impacts than strongly attached sessile organisms. Although the damaged ecosystems and
inhabiting organisms have started recovering and/or adapting to the new environment, the speed
and process in changing are different among ecosystems and organisms. The changes in community
structure and balance of organisms may affect ecosystems and populations of many organisms for a
long time. The continuous sedimentations caused by the land subsidence triggered by the
earthquake may have negative effects on larval/zoospore settlement and juvenile survival of
benthic animals and macro-algae. Continuous long time monitoring is important to understand such
indirect and gradually appearing effects on coastal ecosystems as well as to know the secondary
succession processes of the damaged ecosystems. Any human activities including restarted fisheries
should be carefully conducted based on scientific information, to minimize further negative effects
on the damaged ecosystems, and to conserve healthy coastal ecosystems and subsequent

sustainable fisheries in the future.



XTI E Doz, FLTE Y TRV

FEE TR (M EATTZE B R A )

BRI, . KLk, BRE W TZERBARIT, AMEEZ T CTRERBRICH
REBBELAEFISEZ LET, R HOFREBICIE ZAGA £ T 2% LG KT
HES, FIATEHY FHEAT L, ZOMEE AL, AT OKEEE U CHEEAR
RICKE B RITUE Lic, X A=V BZIFTKEENEIST 2 7-DI121%, . KiE
MIMTH e Wofed V7T, BV AT AOFIEFNRLERZ LITEIETHLH Y THAN,
ER7ZeA 237 M DWEAREROEBCEEZ S Z & b EHETT,

MEWIEEIREIL., T V2L NTDD X ZBAKEEOERED—>TT, Ll
D WAL, S H O ) O IR R0 EE LW EET T, A
B, WEEF IR 1T, R C LR I W IRIERFZE N T X D IFSEREEI T3, RAm Bk, TR
W% GO T AR O EED, AW EOE BLORREEICHERT 2 2 L2
HELEZF L, £2 T, HAHG PR HIEEFR AR E#R O 2011 FF L0 R, )
R, HRKRT, KEHEE, &F - BHoBEEEHH LT, 7w 1=
APLETERREZE - TEAMS ICHV A CTE Y £9°, FA72B O fHA T,

CYEHS BT D ST U AERRROIREIC S 2 i

- A WERBICW D HEEAEY DR

- A WIEEOWHFREE=21 7

ST ST EIG RO =2 Y T

CWEARERD TRZ5~y 7] (NEH Yy b~y 7)) fERk

- TEAMS £ THLNAHEROT —h A T ERIE (F—F_—2R)

MET HIET,

ZDTDIT, BT HITFRAM . TRMERAH A RAER ROV, IT £l 2 B L CHH&MFEIC
BOMATHET, ZOVURYTATIE, ZNE TORZHBORD MR EE RS & &
BT, MK FERE DO BRI CIBEER I DO X S ICHBRCE D200 E V- L X ITE 272
WEBWET,

EFRIKIE 546 m I HIE D L%, AR
B NA /= RV T ¢ TR,




Impacts on the deep-sea ecosystem off Sanriku

from the mega-earthquake and tsunami of 2011

Katsunori FUJIKURA (JAMSTEC)

Occurrences of tremendous natural disasters such as earthquakes, tsunamis, volcanic eruptions
and storms seriously impact not only human society but also natural ecosystems. The 2011 Great
East Japan Earthquake is still fresh in our mind. The earthquake and tsunami caused a lot of
damage to local fisheries and marine ecosystems. In order to contribute to fisheries reconstruction,
it is important to re-develop infrastructure and distribution systems, and to understand marine
ecosystem changes and resilience after the disaster. Deep-sea fishing is one of the most important
fisheries in the Sanriku region, northern Japan. In comparison with shallow water areas,
information on deep-sea biology and ecology is very limited due to the logistic difficulties of
deep-sea investigations. JAMSTEC is one of very few Institutes able to carry out deep-sea
investigations. To help understand and utilize marine ecosystems and fisheries, including deep-sea
fisheries, JAMSTEC has conducted multidisciplinary research under the project, Tohoku
Ecosystem-Associated Marine Sciences: TEAMS, a decadal program beginning in FY 2011 with
strong cooperative links with Tokai University, Tohoku University, Tokyo University, public
fisheries institutions and local governments (Iwate and Miyagi Prefectures). Our subjects are:

- to estimate the influence of debris on ecosystems and fisheries,

- to reveal the ecology of organisms living on the seafloor in offshore areas,

- to explain how the seafloor environment will change/has changed,

- to reveal the state of pollution in the sea by monitoring levels of various chemicals,

- to create habitat and ecosystem maps,

- to share TEAMS activities and results with the public (Database).

Correspondingly, we have carried out investigations and research using a range of tools and
equipment, such as research ships, ROVs and IT technology. We will present the progress activities
of TEAMS by JAMSTEC and would like to discuss how to contribute to reconstruction of local
fisheries from a scientific point of view. We strongly hope our study can incorporate fisheries

development as a key aspect.

A lot of debris such as a vehicle bumper,
fishing gear etc scattered by the tsunami, 546 m
depth off Iwate, photo by the ROV
Hyper-Dolphin.
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What happened to fisheries in Sanriku coast

- Action to fisheries reconstruction support -

Motoyuki HARA (Tohoku University)

The mega earthquake and the massive tsunami of March 11, 2011 greatly disturbed the sea area
of the Tohoku district Pacific coasts and caused serious damage to the fishery and aquaculture in
this sea area. It is important for the fishery and aquaculture to clarify the changes of the sea
conditions after the disaster and to research the changing process of marine ecosystem continuously,
for this time and a future disaster. Disappearances of the tidelands and sandbars, changes of the
distribution of mud on sea floors, large decrease in the number of aquatic animals, destruction of
the seaweeds communities, and sedimentation of the floating mud in the reef areas occurred due to
the earthquake and tsunami. Four years pass and the environment conditions have shown a
tendency for full recovery in general, but there are many areas and species which are still
recovering.

We research the changing processes of the fishing ground environment in order to understand
these problems and propose the solutions, using monitoring the biological, chemical and physical
environments in the coasts of Miyagi Pref. We also introduce some actions to support the fishery
reconstructions. In the southern area of Sendai Bay, large amounts of debris carried away by the
tsunami disturbed the surf clam fishery. A new method of the fishery was proposed, incorporating a
water jet-flow dredge with fishing site selection using detailed debris maps and GPS. The trails in
the Yamamoto coasts of Miyagi Prefecture have shown success for the method. The Samenoura
Bay was the best ascidian aquaculture production ground in Japan and was the most important
production of the wild seed base. However, the ascidian aquaculture was destroyed by the tsunami,
and the aquaculture population which was important to reproduction was lost. Therefore we
investigated the reproductive activity and try to develop effective seeding method from a wild
population. Furthermore, we research the relation between the sea environment conditions and the
spawning cue of ascidian in order to produce high quality seeds without the other attached
organisms.

Information on marine environmental conditions is important for the production managements
of fishery and aquaculture. It is crucial to combine the fisherman experiences with scientific data
on the sea conditions, for developing an effective and sustainable fishery and aquaculture. And
through the Marine Science Project, we would like to propose and promote the new kind of fishery

that used marine environmental information.
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