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International Coastal Research Center
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Bird's eye view of Otsuchi Bay
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Swash zone in Otsuchi Bay
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Water sampling using research boat "Yayoi"
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The International Coastal Research Center is located in Otsuchi on
northern Japan’s Pacific coast. The cold Oyashio and warm
Kuroshio currents foster high productivity and biodiversity in and
around Otsuchi Bay. Coastal waters are facing increased ecological
and environmental pressure from human activities. Public health
may be adversely affected by marine pollution from hazardous
chemicals. Comprehensive coastal marine science can provide
important input to help resolve growing global and domestic environ-
mental challenges. International and interdisciplinary cooperation
is necessary for addressing coastal ecological and environmental
issues. This international center focuses on marine science not only
in Japanese waters, but also in overseas coastal waters, in coopera-
tion with foreign countries and international organizations.

Y\ H-BE/N
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Division of Coastal Ecosystem

ZEAFBICERTIEELBFEMOEFRL EMSRE. FEVEDE
BCEMPELEDERINMREHETEEEDIC AFRBICHIIBRENE
BEEH AFERRMRICETIERLRMRGH OEEERREL T3,
Coastal areas of Japan have a high biodiversity comparing with that in tropical rain forests. But, partly because
its complexity, structure and dynamics of coastal ecosystem remains mostly unknown. In order to understand
coastal ecosystem, basic studies on ecology of each elements and interactions between them are required.
The main task of the coastal ecosystem division is to study on mechanism of oceanic and atmospheric vari-
ability, life history of marine organisms, marine biodiversity and marine pollution by hazardous chemicals.

OEREDE
Division of Coastal Conservation

AEERICHEIIEMOEFLRTHER MEBRRICETIMRETIEE
HIC BRI NT—IEBU TR ENARRESEEV T LADEEEBEL
TVET,

Conservation, restoration, and sustainability of coastal ecosystems are critical societal
issues in 21st century. With the intention of providing a guideline for resolving such
matters, the coastal conservation division focuses on the life history and behavioral
ecology of coastal marine organisms and dynamics of bioelements in the coastal areas.

HEIgHEHE ) B
Division of Regional Linkage
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TBRAREE MRELOEHERHDILICIVEREBIET,

The regional linkage division endeavors to coordinate academic programs
of coastal marine science and to establish network systems of coastal marine
science among domestic and foreign universities and institutes as well as in-
ternational organizations.
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International Coastal Research Center, Division of Coastal Ecosystem
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Coastal areas of Japan have high biodiversity, comparable to that of
tropical rain forests. However, partly because of their complexity, the
structure and dynamics of coastal ecosystems remain mostly un-
known. To understand coastal ecosystems, basic studies of the ecol-
ogy of each element and interactions between them are required. The
main goal of the coastal ecosystem division is to study marine biodi-
versity, interactions between marine organisms and their environ-
ments, and marine pollution issues. Special emphases are placed on:
(1) species diversity and production of "Garamo-ba" (Sargassum zone)
on rocky shores, and (2) coastal pollution caused by hazardous chemi-
cals, including endocrine disruptors.

Ongoing Research Themes

@Mechanism of oceanic and atmospheric variability : Mechanism
of oceanic and atmospheric variability in the coastal areas of
Sanriku is studied by the analysis of routine marine meteorologi-
cal data and current data from bottom mount type ADCP.

@Coastal Marine Ecosystems : marine community structure
(fauna and flora) and production processes of marine organisms
in ecosystems are studied on the basis of life histories of key
species.

@Coastal Pollution Studies : coastal pollution by hazardous
chemicals such as organotin compounds, organochlorine com-
pounds, and heavy metals is investigated with the goal of con-
serving coastal environments.

Y4 Oncorhynchus keta® EEDN[E)5EE
Spawning migration of chum salmon Oncorhynchus keta
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International Coastal Research Center, Division of Coastal Conservation
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In the 20th century, serious damage to the coastal ecosystem has
occurred including a rapid decrease in biodiversity, resource deple-
tion, pollution and global climate change. Conservation and restora-
tion of the coastal ecosystem is a critical issue for societies in the
21st century. The coastal conservation division focuses on: (1) life
history and behavior of coastal and diadromous fishes such as salm-
on, ayu, icefish and stickleback, (2) behavioral ecology of animals
in relation to their surrounding environments using animal-borne data
loggers, (3) role of dissolved and particulate matter in material cy-
cling in coastal environments. This division also covers actual re-
search plan on conservation and restoration of nature from environ-
mental degradation.

Ongoing Research Themes

@Edarly life history of diadromous fishes : Distribution, migration
and growth in the early life history of diadromous fishes are in-
vestigated in relation to the environmental factors.

@Behavioral ecology of marine top predators : Animal-borne data
loggers are used to investigate behavior, physiology of animals
and their surrounding environments.

@Dynamics of bioelements : Roles of dissolved and particulate
matter in material cycling in coastal environments are investi-
gated through field observations and laboratory experiments.

BRTRIRAESFEEET AT HIIAA
A loggerhead turtle equipped with a 3-D data logger
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Center for International Cooperation
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Original symbol mark of CIC. Center for International Cooperation (CIC) was established to en-
hance international cooperation in marine science. Since then,
we have been supporting and promoting international cooperative
research and observation programs in the oceans, mainly the Pa-
cific Ocean for contributions to UNESCO's Intergovernmental
Oceanographic Commission (I0C), the North Pacific Marine Sci-
ence Organization (PICES), and core projects of the International
Geosphere-Biosphere Programme (IGBP), the Multilateral Core
University Program "Coastal Marine Science", the Integrated
Ocean Drilling Program (IODP) and so on. Also, we have been
coordinating academic exchange programs and establishing net-
works among various countries, especially in Asia.

PO = AN
POTHBEORERELIET SR ANESH TEIE| ) 2 _
Scientific symposium on ‘Coastal Marine Sciences’, Division of Research Planning

@ cooperative study with southeast Aslan countires. CEREATCIL BN AR ARREOAE TR B - ERNE

BICEBNICSNLTVET, SBEERICEBEL TSEL T LER R RO
L EFEICEBT 1IN0, 22y 7ELLERERMRND—BEEIMREED TVET,
This group helps to plan and coordinate the activities of various interna-
tional cooperative studies in oceanography. Staff members of our group
contribute to initiating new international research projects, and also carry
out scientific studies related to such projects.

MR EF

Division of Research Cooperation

MRBHPE TR EINE. EUCT I TREREDZM T ROHE. FFTRI v
T—UDIBEEEHEL T BETBEEME IO MBSO TR ER LR
REEDFBWLEEERLLTOET,

This group aims to establish international cooperative research networks, in
particular among Asian countries, through capacity building activities, by pro-
moting advanced scientific studies and playing leading roles in various inter-
national research projects.

NhFLNOVEBIZH T 3EKDOEEEXRRE
International cooperative study of seawater at
Halong Bay, Vietnam.
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Center for International Cooperation, Division of Research Planning
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This group helps to plan and coordinate the activities of various interna-
tional cooperative studies in oceanography. Staff members of our group
contribute to initiating new international research projects, and also
carry out for themselves scientific studies related such projects.
Ecological and morphological research on marine mammals has been
conducted in cooperation with foreign scientists. Special emphasis is
placed on bio-logging science and marine pollution by hazardous chem-
icals, using marine mammals as indicators. An international research
topic is Caspian Sea seals, which have harbored the influenza A virus
for 20 or more years.

Molecular biological, genomic and biochemical studies on fishes (e.g.
Oryzias species inhabiting mangrove area in Southeast Asia) and inver-
tebrates (e.g. deep-sea mussels and tubeworms inhabiting hydrothermal
vents, and Antarctic krill) also started with a special interest in mecha-
nisms of adaptation to various environmental conditions in the ocean,
organizing international research network.

Ongoing Research Themes

@Establishment of "Bio-logging Science"

@Ecological and morphological studies of marine mammals

@ Marine pollution studies using marine mammals as indicators

@Studies of coastal environments and conservation

@Environmental adaptation of fishes and marine invertebrates

@Physiology of deep-sea organisms inhabiting hydrothermal
vents

@Evolution of functional genes involved in environmental adapta-
tion

@Environmental monitoring using Oryzias fishes

AZXINIVROD
Mass stranding

of marine
mammals
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Sampling of
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medaka in
Malaysia
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Center for International Cooperation, Division of Research Cooperation
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Research in marine biogeochemistry laboratory focuses on aerosols in
the marine environment. Our goal is to understand the distribution, chemi-
cal compositions, and atmosphere-ocean interactions of aerosols. Sea
and land are closely linked, especially with respect to the biosphere and
global climate. The ocean controls atmospheric levels of greenhouse
gases originating from land. However, negative radiative forcing of global
climate caused by aerosols is outweighed by the positive effects of green-
house gases. Aeolian dust is transported over and deposited into the
sea, which can influence how the marine ecosystem functions.

Marine geology and geophysics laboratory is aiming at comprehensive
understanding on trench-arc-backarc basin systems on Earth. We focus
on marine geologic and geophysical studies in the plate convergent mar-
gin such as Nankai Trough, mainly through 2-D and 3-D multichannel
seismic reflection investigations. We are currently conducting 2-D and
3-D prestack depth imaging studies and physical property estimations
along the Nankai Trough subduction zone. We are closely involved in
Nankai Trough Seismogenic Zone Experiment of Integrated Ocean Dirill-
ing Program (IODP).

Ongoing Research Themes

@Chemical composition and fluxes into the ocean from the ma-
rine atmosphere

@Biogeochemistry of trace metals in the marine atmosphere

@Trace element atmosphere-ocean interactions

@Development of automatic measurement of trace elements

@IODP Nankai Trough Seismogenic Zone Experiment

@Segmentation along rupture zone of subduction thrust earthquake

@3-D prestack depth imaging and physical property estimation
along Tonankai seismogenic fault

@Marine geology and geophysics on trench-arc-backarc basin system

@Integration of seismic reflection and ocean drilling data

R by e
AHHDIRIT
MRS R OVE
HATHTERD
PRERE S
3-D P-wave inter-
val velocity mod-
el overlapped on
topography of
the Nankai sub-
ducting oceanic
crust, showing
two low velocity
bands within un-
derthrust sedi-
ments, which is
interpreted as
fluid-rich chan-
nels
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Center for Advanced Marine Research

KDBE HER
The Water Planet

BB ES I TER 1421707 0-7
lon microprobe for trace element and isotopic
analysis of ultra-fine features

EMSHREY O

Biodiversity of coral reefs
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Amphioxus as a model for the ancestral vertebrate
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The seven seas of the world are connected by ocean currents,
which globally circulate various kinds of materials. There are
many lives from microorganism to whale in the world ocean. The
Center for Advanced Marine Research was established for grow-
ing demands of interdisciplinary and comprehensive research of
the ocean as the whole system in both of space and time. Using
the most advanced observational and analytical techniques, the
present state of the marine environment is studied accurately,
precisely, and thoroughly under the collaboration.

BEVAT LEHAIDES

Division of Marine System Observation
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Our group consists of chemical and physical oceanographers. We aim to
comprehensively understand water circulations and material cycles in the

marine environment on the basis of advanced measurement systems and nu-
merical simulation.

HFY AT LN ST
Division of Marine System Analysis
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Using the most advanced techniques of molecular biology and analytical
chemistry, the marine system analysis group studies the development of bio-
diversity, with special emphasis on interaction with the environmental fluc-
tuations from the past to the present.
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Center for Advanced Marine Research, Division of Marine System Observation
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The ocean, covering 70% of earth, is central to many environmental
issues, including global climate change, and is a major source of food
for humans. Japan, surrounded by the ocean, requires thorough scien-
tific understanding, including quantitative modeling, of the ocean's
roles in the earth's environment.

The marine environment is complex and requires comprehensive stud-
ies beyond the capabilities of a single department. Through coopera-
tion with other research departments and centers, the marine system
observation group develops advanced observation systems and con-
ducts high resolution numerical simulations to model the marine envi-
ronment. Modeling employs results from basic studies of water circu-
lation and mass cycles from not only ocean chemistry and physics,
but also biology, fisheries, and geoscience.

Ongoing Research Themes

@Ocean circulation using noble gas isotopes : noble gases are
chemically inert and are regarded as ideal tracers to study ocean
circulation. Helium-3 (3He) is a primordial component that was
trapped in earth's mantle at the time of accretion. It degasses from
submarine volcanoes at mid-ocean ridges and back-arc basins.
Three-dimensional mapping of the 3He/*He ratio provides impor-
tant constraints on global ocean circulation models (Fig.1).

@North Pacific deep circulation : ocean observations using
conductivity-temperature-depth (CTD) / lowered acoustic Dop-
pler current profiler (LADCP) systems and moored current meters
are undertaken, and resultant water temperature, salinity, and
dissolved oxygen data from hydrographic sections and time se-
ries current data are analyzed.

atmosphere
high 3He/*He area

ocean current

B R

ocean

Fig.l RBEEEYD LT3 CRIZBKFOAVIL-3DEERE,
FRBEDPSHEHINATNLERDOAYY LRBKOREEEDISHRND
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We can know ocean current from distribution of helium isotopes that was emitted
from a volcano on the seafloor
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Center for Advanced Marine Research, Division of Marine System Analysis
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The ocean, which occupies about 70% of earth's surface, is the cradle
and incubator of life. Through earth history, life forms have repeatedly
appeared and disappeared, and this evolution is closely related to sur-
rounding environments. Long-term associations between marine life
and marine environments are recorded in marine sediment, igneous
crust, fossils, and the genetic codes of marine organisms, and can be
analyzed using sophisticated modern techniques. Our group's major
research goal is inclusive understanding of the global ocean system,
including reconstruction of ancient marine environments, for the last
two million years (Quaternary period). To reconstruct biogeochemical
cycles, trace element and stable-isotope studies of natural archives
such as microfossils and ferromanganese crusts are invaluable. Fur-
thermore, for integrated understanding of geochemical cycles, and
elucidation of adaptive mechanisms and diversity of biological func-
tions, we employ genomic and proteomic methods.

Ongoing Research Themes

@Reconstructing environmental variables in ancient oceans us-
ing trace element abundances and isotopic ratios of natural ar-
chives such as microfossils and ferromanganese crusts.

@The geochemical cycle in various aquatic environments is neg-
atively impacted by human activities. Therefore, studies of geo-
chemical cycle, which help illuminate past, present, and future
conditions and processes, are required.

@The mechanisms that adapt biological functions to changes in
marine environments are analyzed using molecular biological
and physiological methods (Figure).
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A whale bone found at
a depth of 230m off
Cape Nomamisaki, Ka-
goshima. The mussel
attached on the bone
surface has symbiotoc
bacteria.
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A new species of lancelet discovered in the whale bone and sediments beneath
the whale carcasses.
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