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The department dedicates itself to constructing a new field of natural environmental
studies with the objectives of understanding the structure, function, resources and
changes of natural environment, evaluating natural environment-human relationships,
and forming natural environment for the healthy and wealthy human life. In particular,
the department focuses on the research and education that are important for
participation in solving global environmental issues, preservation and sustainable
development of environmental resources and natural landscape, clarification of
relationships between nature and human activities including economic, politic,

social and cultural environments, and opening new perspectives of our life styles for
coexistence with natural environment.
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Global

The natural
environment of the
earth is formed through
the complex interactions
of four interconnected spheres: the geosphere,
hydrosphere, atmosphere and biosphere. Today,
nowhere on the globe is entirely free from human
impacts. Moreover, our impacts on the earth

are too far-reaching to consider “man” as just
another member of the biosphere. We need to
recognize that humans are a fifth key player in the
transformation and interactions of the four spheres
of the earth’s natural environment.

However, while negative human impacts on
the environment —pollution and the degradation of
ecological systems— are cause for grave concern,
there is also cause for hope. Around the globe, we
can locate examples, such as the historical Japanese
village resource-utilization systems of satoyama
and satoumi, where human communities have
managed to integrate their activities symbiotically
with the earth’s four spheres. Accordingly,
investigating and understanding the characteristics
of the environment and the historical relationships
between humans and nature are indispensable to

FRBRIR AU, BEEEREE S O—X LR 20—
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ERTEICED, BHinBEEHEDKICE 5T %, 5L
T NMEBRTZTEN, FbHERERE P EROEE T,
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successfully navigating our shared future.

Through the Course of Terrestrial
Environmental Studies and the Course of Marine
Environmental Studies, the Department of Natural
Environmental Studies presents eager students with
an opportunity to examine environmental structures
and their transformation and human disturbances
on the environment from various perspectives
in the natural and social sciences. Our goal is to
educate professionally-minded individuals who are
eager to pursue their own research interests and are
excited for examining environmental issues from
a variety of academic standpoints. In this manner,
we hope to contribute to the development of a
sustainable society in the 21st century.
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Daniel Janowski
Evaluation of Natural Environment,
3rd Year of Doctor Course (Autumn Enrolment)

With its expert cadre of professors and a
community of students passionate about nature,
the Department of Natural Environmental
Studies provides a great space for everyone
interested in researching various aspects of
our planet’s environments. Since I have started
studying here, I am constantly surrounded
with opportunities for academic development:
participating in field work in research forests
allaround Japan, conducting research under the
supervision of renowned specialists in state-of-
the-art equipped laboratories, discussing new
findings with professors and peers alike. That is
all not to mention the rich curriculum of courses
provided by the Department; while sometimes
demanding, the lectures and seminars brought
my attention to important interactions and
processes in the biosphere I was not considering
before. Thankfully, even the most complicated
topics were easy to understand due to the help
and attention from the professors.

While the workload of courses and research
can be a challenge, it is positively so, and serves
as a great motivation to give one’s all. I would
recommend studying here to everyone interested
in environmental sciences.
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Course of

Terrestrial
Environmental Studies
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The Course of Terrestrial Environment aims to pursue studies on
the structure, function and transformation processes of environ-
mental elements in terrestrial ecosystems, including land, water,
ecosystems and human societies, both from bio-physical and socio-
cultural perspectives. Subject, scale, method and application of the
outcome are diverse according to the research field, however what
we commonly emphasize are education through field surveys and
interdisciplinary courses. Various field surveys on environmental
elements, including geography, geology, aquatic environment,
vegetation, landscape, land use, and human society are conducted
to study methods and technologies to analyze, evaluate and plan
the environment, while interdisciplinary seminars, studios and
training courses are offered to incubate holistic perspectives both
in the natural and social sciences.

The Course of Terrestrial Environment invites energetic
students who are willing to tackle with challenging subjects of
building a sustainable society in the 21st century.

1
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BARBEBEEDH
Natural Environmental Structures

WE B YAMAMURO Masumi

Bi%  Professor

yamamuro@k.u-tokyo.ac.jp
http://webpark1489.sakura.ne.jp/docs/index2.html
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KEMERAZERTE DR KHERFZE
Joint research on The Great Lakes with USGS

WEMTOY TV
Sampling at Lake Abashiri

This laboratory studies limnology and paleo limnology using
the chemical analysis. The laboratory is equipped with HPLC,
GCIMS, ICPIMS, LCIMSIMS, and TOC-TN analyzer.
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BARIRIBEZE D
Natural Environmental Structures

7GR SEER ANAZAWA Katsuro

HAEHFE  Associate Professor
anazawa@k.u-tokyo.ac.jp
https://www.k.u-tokyo.ac.jp/pros/person/katsuro_
anazawa/katsuro_anazawa.html
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Upper: Field survey of Shimanto River, Shikoku Prefecture
Lower: Geochemical survey at Kusatsu-Shirane volcano, Gunma Prefec-
ture

Volcanic gas disaster, mining waste water, geological waste
disposal, river water acidification... all the issues are closely
related to nature and human through chemical reaction. Those
environmental issues caused by chemical reaction have
considerably more impact on our lives than we recognize.
Our team pursues the solutions of above-mentioned
environmental issues using analytical geochemical methods.
We are waiting for the students who are ambitious to solve
those crucial problems from the point of view of chemistry.
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Natural Environmental Changes

BEBZ SUGAI Toshihiko

Bi%  Professor
sugai@edu.k.u-tokyo.ac.jp
http://changes.nenv.k.u-tokyo.ac.jp/
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Natural history is documented in the sand layers. An clear black band (soil
layer) divides the sand beds of the sand dunes in Australia into the dunes
formed about 6000 years ago and those formed about 3000 years ago.

The natural environment changes in a complex way due to
the short-term changes caused by human activities adding
to the long-term basic natural changes. Current global
environmental problems intimidate our life and existence
because human activities are destructive to natural ecosystems
and trigger changes that are undesirable for our healthy and
wealthy life. In order to preserve the natural environment,
evaluate adequately the effect of the changes on our life,
predict correctly the changes in future, and create a natural
environment desirable for us, we need a precise knowledge of
the changes of natural environment through the earth history.
The program of Natural Environmental Changes focuses on the
changes in geomorphic environment, climatic environment,
water environment and bio-environment mainly on the basis
of geological, geomorphological and archaeological data, and
intends to clarify the human-nature relationships. It tries to
establish the methods and techniques for rehabilitation and
preservation of natural environment, and for development
of a new socio-natural environment.
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Evaluation of Natural Environment

=R —% NARA Kazuhide

4% Professor

nara@k.u-tokyo.ac.jp
http://www.edu.k.u-tokyo.ac.jp/nara_lab/

Yt A RANMITSU Kento
Bh#L  Assistant Professor
rammitsu-k@edu.k.u-tokyo.ac.jp
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MEREIEEY (E: PO OS R IRMNLARVY. B T7FFTYV)
Endangered plants (left: Pseudotsuga japonica, middle: Pinus krempfi,
right: Epipogium japonicum)

Deforestation and species extinction have been escalating in
the world due to human disturbance. This leads to an urgent
need for reforestation and conservation of endangered species,
while the key is proper understanding of biological interactions.
For example, most land plants depend on symbiotic microbes
for mineral nutrients, and thus we need to know such key
microbes to conserve an endangered plant. In this context,
we have been studying biological interactions, including
endangered trees, understory plants, and soil microbes in
various forests from the tropics to the arctic regions. Based
on the scientific knowledge obtained, we are also trying to
develop effective reforestation techniques and conserve
endangered plants.
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Biosphere Functions

#}A ¥ SUZUKI Maki

HEHIR  Associate Professor
suzukima@edu.k.u-tokyo.ac.jp
http://webpark1415.sakura.ne.jp/masuzuki/

AR EH  KUBO Mugino

AHIE  Associate Professor
mugino@k.u-tokyo.ac.jp
https://sites.google.com/edu.k.u-tokyo.ac.jp/mugino-
kubo-lab/home
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Sika deer in the wild.
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Upper: Fossil deer remains from a Pleistocene site in
Okinawa Island.

Lower: Dental microwear of extant sika deer.

Human society is provided various services from ecosystems
whilst overloading them. The mission of our studies is
to construct wise and sustainable relationships between
ecosystems and human in the era of the global climate and
social changes.

Suzuki laboratory studies the interaction among forest
ecosystems, wildlife and human society using methods of
field ecology. Ecological impact of over-populated deer
and restoration of degraded ecosystem functions are our
long-standing themes. Resent activities also include basic
ecology such as life history of trees. Diverse students are
learning together aiming for mutual development of basic
and applied ecologies.

Kubo laboratory focuses on relationship between
ecology and morphology of vertebrates. We also study about
palaeoecology of extinct animals applying eco-morphological
proxies obtained from extant animals. In our laboratory, both
classic and cutting-edge analytical methods are applied for
evaluation of morphology, which include 3D modelling of
bones using u-CT scanning and quantification of microscopic
dental wear by a confocal profilometer.
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Biosphere Information Science

FM M TERADA Toru

HAEHFE  Associate Professor
terada@k.u-tokyo.ac.jp
http://nenvbis.sakura.ne.jp/bislandscape/
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Urban fabric of the city center of Boston, US is determined by the
green axis.

Biosphere information science is an interdisciplinary research
area that focuses on the integrative information of natural,
social, and human systems. Our group conducts research
in the field of landscape planning, which aims at pursuing
a better relationship between nature and cities. Cities of
our age are faced with complex challenges: depopulation,
aging, climate change, biodiversity loss, food and energy
security, etc. Responding to this, landscape planning, an area
of spatial planning that conventionally contributes to greenery
and environment conservation, has to be more integrative,
covering not only environmental but social, economic, and
human aspects as well. The current topics of our research
group include the following: 1) landscape planning in urban
areas, 2) urban forestry, 3) urban agriculture, 4) cultural
landscape, 5) technological innovations, and other themes
related to cities, landscape, and the natural environment. For
more details please refer to our website.
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Natural Environmental Landscape

F#f A NAKAMURA Kazuhiko W.

S8EM  Lecturer

k_nakamura@edu.k.u-tokyo.ac.jp
https://landscape.nenv.k.u-tokyo.ac.jp/nakamura/
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Upper: Fixed-point filming in the University of Tokyo Chichibu Forest.
Lower: Observation of image archive at an elementary school
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This group aims to realize harmony between nature and
humans through the exploration of better landscapes by
applying the concept of “landscape” to comprehensively
understand natural environments from a viewpoint of humans.
Nakamura Laboratory focuses on gaps in the spatio-temporal
scale between the natural environment and human society as
one of the causes that inhibit the construction of a sustainable
society. Our research contributes to humans' realization
of the long, large-scale phenomena of natural landscapes,
primarily in the field of forests, with pedagogy at the core of
our academic basis.
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2515519 B Cooperative Program
RIBBEHREDE
Environmental Information Science

/MO &  OGUCHI Takashi
ERIERBNEMR L2 —

Center for Spatial Information Science
#I®  Professor
oguchi@csis.u-tokyo.ac.jp
http://oguchaylab.csis.u-tokyo.ac.jp
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GIS & AW oI AR
Analysis of watershed topography using GIS

Our group conducts research in the area of physical geog-
raphy, mainly geomorphology. We often use geographical
information systems (CIS) as our analytical tool. Current
research topics include 1) landslides due to rainfall and
earthquakes; 2) acquisition of high-resolution digital elevation
models (DEMs) using drones and terrestrial laser scanners
and their analysis; 3) geomorphological analysis for broad
areas using medium-resolution DEMs; 4) distribution of
historical monuments and archaeological sites in relation to
landforms and hydrological conditions; and 5) development
of educational materials for geographical information science
and hazard mitigation.
More information is available on the web.
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FZE1% 719385 Cooperative Program
HIRIRIRET ) VT EDF
Numerical Modeling for Global Environment Issues

478 B— IMASU Ryoichi
RRUBERRAR

Atmosphere and Ocean Research Institute
Bi%  Professor
imasu@aori.u-tokyo.ac.jp
https://ccsr.aori.u-tokyo.ac.jp/~imasu/

(‘Light” water)
Easy to evaporate

Hzo (‘Heavy’ Water)

E A Easy to condense
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[$#48%E Adjunct academic member] 0'2?% . ey
4t £ YOSHIMURA Kei :EEEE:,';::;';‘.’: oyl g e —

EERMTRZERT
Institute of Industrial Science

B3%  Professor
kei@iis.u-tokyo.ac.jp
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KDRERNAEMERKBREDHHHOY
Schematic illustration of stable water isotopes and
their relation to the Earth’s water cycle
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Computer simulation is an important tool for investigating
the global environment and predicting its future state. Our
research group has been developing numerical models
simulating atmospheric phenomena at scales varying from
regional to global. Observation and data analysis are also
important part of our research. Our mission is to understand
the atmospheric environment comprehensively through the
combination of observations and computer simulations. We
emphasis on the following research themes;

* Numerical simulations of greenhouse gases such as carbon
dioxide and methane, and source/sink inversion analyses
of gases using chemical transport models.

* Development of new satellite sensors and algorithms
for analyzing satellite data to study the atmospheric
environment and greenhouse gases.

* Field experiments of greenhouse gas measurements using
aircraft and ground-based measurement systems (Joint
researches with Russia and India).

* Studies of Earth water cycle system with stable water
isotopic information

* Terrestrial water and energy cycles with land surface and
hydrological models

* Regional climate prediction with dynamical downscaling

ol technique
) /7':& PUEE T & BMEL TOB R T FDORUE - AR * Reconstruction of past several thousand years with data
BTl E8 T BT,

assimilation techniques

# Ik / Ground based [

K AN
~
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F5A 2 HT—4/ Infrared spectrum data

Y iy

GOSAT/JAXA X BHRT— 2T OBERR
! Schematic of observational data analysis
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%  Professor
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Whereas a number of chemical substances are used m our
lives to enjoy their benefits we must not overlook their
adverse effects on humans and wildlife It is important for us
to consider the management of chemical substances through
materials processing, use and disposal.

One of the major topics of this program is to clarify the
adverse effects of chemical substances such as endocrine
disrupting chemicals, pharmaceuticals, pesticides, food
additives, soaps/detergents, antimicroobial agents, cosmet-
ics, nanoparticles, and plastics on the environment using
aquatic/benthic organisms such as freshwater/marine/estuarine
planktons, medaka fish, daphnia, amphipod, and algae.
Whole Effluent Toxicity (WET) test, and comprehensive
chemical/gene analysis are introduced to clarify the effect of
the unknown chemical substances and mixture effects of the
numerous chemical compounds included in ambient water
or industrial wastewater. Some measures are also proposed
to reduce the ecotoxicity.

Another topic is to develop analysis and monitoring
methods for understanding emission of hazardous plastic
additives and nano/microplastics from waste recycling facilities.
In addition, we measure their physicochemical properties and
volatilization/leaching rate from plastic waste, and then reveal
the mechanism and pathway for the emission. Meanwhile, we
challenge to develop some carbon-recycling technologies to
reduce COz2 emission during waste recycling.
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Understanding of the history and dynamics of the Earth
surface is an important basis for the sustainable society and
harmonious coexistence of nature and human, and also for
mitigation of damage by geohazards. Our program deals
with dynamic changes of Earth-surface environments from
geological past to future based on geoscientific investigation.

Earth-surface evrionments, such as mountains, river
catchments, deserts and coasts, have evolved with fluctuations
related to climate changes and human activities. Our main
research interests include 1) characterization of the sediment
transport and geomorphological evolution of coastal and
terrestrial environments through luminescence measure-
ments of sediments, 2) paleoecological analysis of trace
fossils (fossilized invertebrate burrows) for understanding
the relationship between Earth-surface environments and
biosphere since the Phanerozoic, and 3) development of
a remote sensing methodology by integration of optical,
thermal, and microwave satellite data and unmanned aerial
vehicle, and its application to monitoring of therrestrial and
coastal environments.

Our program s con-
ducted at the Geological
Survey of Japan, National
Institute of Advanced
Industrial Science and
Technology (AIST) in
Tsukuba City. More
details are provided in
our web sites.
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Course of
Marine
Environmental Studies
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Research Vessel “Hakuho-Maru”, launched in 1989 for
multi-disciplinary research. Number of laboratories: 10.
Number of scientists: 35. Research area: whole area in
the world including Pacific Ocean, Atlantic Ocean, Indian
Ocean and the Antarctic Sea.

The oceans cover 70% of the earth, and have inspired
adventure, mystery and imagination from long ago. As a
crucible of evolution through earth history, the global ocean is
a critical component of the earth’s environment. Furthermore,
it hosts important renewable and non-renewable resources.
Japan, surrounded by the ocean, needs to gain comprehensive
scientific knowledge of the ocean, both to sustain and improve
the oceanic environment, and to utilize marine resources
wisely. Specialists in basic and applied ocean environmental
research are therefore in strong demand. The educational
program of Marine Environmental Studies is unique in
offering unexceptional opportunities to participate in research
cruises and other types of fieldwork. Students can observe
natural phenomena directly, learn modern research techniques,
and pursue their own investigations together with many young
scientists from various countries. The Marine Environmental
Studies program is designed to provide graduate students
with both field and classroom lecture experience, so that they
can develop abilities to investigate environmental processes
in the ocean and to develop solutions for current and future
environmental challenges.

Web page of Marine Environmental Studies:
https://www.nenv.k.u-tokyo.ac.jp/
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Global Marine Environment
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https:/sites.google.com/a/edu.k.u-tokyo.acjp/benthos/
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FEAZEMR DAF N ICRDRBEIDOREIESE
Sampling of deep-sea organisms using R/V “Tansei-Maru”

Hydrothermal deposits and methane hydrate under the
deep-sea bottom have recently been focused on as metal
and energy resources for the future. However, many endemic
species form chemosynthesis-based communities around
such resources. To conserve these faunal communities,
we are investigating the fauna in such environments and
the population structure of endemic species. We are also
analyzing the genetic population structures of dominant
coastal benthic species around Japan as well as deep-sea
demersal fishes inhabiting the Japan Sea in order to reveal the
effects of marine environmental changes. In addition, we are
studying temporal and spatial changes of deep-sea benthic
communities using research vessels.
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Global Marine Environment
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HAHIE  Associate Professor
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http://ofgs.aori.u-tokyo.ac.jp/ashi/ashi-res-j.html
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Multi-channel
seismic reflection survey

Seafloor observation, =3
subbottom profiling & |[***
sampling

plate subduction

TEIRIAIFE DEEIE S RERE R DIRAK
Schematic diagram showing active tectonics
in a subduction zone and survey tools.

Large-scale crustal movements and major accumulations of
methane, a critical greenhouse gas, as well as vigorous trans-
portation and interaction of sediments and fluids characterize
plate subduction zones. Understanding geological processes
in subduction zones is vital to mitigate the societal impact of
natural hazards such as earthquakes, tsunamis, and submarine
landslides. To gain knowledge on active and recent (several
million years old) geological processes, we undertake seafloor
observations, high-resolution seafloor and sub-bottom
imaging, and sediment sampling. Our ultimate goal is to be
able to assess future natural hazards through investigating both
active and historical subduction zone processes.



EnEErEy

B EFREF D

Marine Resources and Environment

TEE YOSHIZAWA Susumu

AEHIR  Associate Professor
yoshizawa@aori.u-tokyo.ac.jp
http://genedynamics.aori.u-tokyo.ac.jp/
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Circular genome map of marine bacteria: Genomic data
provides us the ecological information of the strain

Microorganisms have played a leading role during most of
the history of life, and the majority of the habitable zones
on Earth are occupied by microorganisms alone. In addition,
recent studies have shown that microorganisms play a major
role in driving the "global material cycle” and “solar energy
flow through ecosystems”. Nonetheless, many people may feel
that microbial research is not directly related to understanding
marine ecosystems. Why is microbial research not very
common? The reason is that there are so many things we don't
know about them compared to other organisms.

In my laboratory, we conduct research to unravel the
mysterious "lifestyles” and "roles in ecosystems” of marine
microorganisms through culture experiments and genetics.
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Measurement of turbulent flux at the air-sea interface using
a newly developed buoy

Marine physical environment changes temporally and
spatially and causes considerable variation of living marine
resources. The mechanisms of such variation, however, are
still unclear, complicated by nonlinearity inherent to marine
ecosystem under harmful impacts from human activities
such as environmental pollution and global warming. In
order to evaluate and predict effects of multiscale change
of marine physical environment on living marine resources,
we investigate the mechanisms of marine ecosystem by use
of advanced techniques of field observation and numerical
simulation, focusing on essentially important topics of marine
ecosystem such as recent decline of Japanese sardine
resources and appearance of huge amounts of giant jellyfish
around the Japan Sea.
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BU%  Professor
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The distribution, migration and stock variation of marine organisms
fluctuate with physical, biological and chemical marine environ-
ments at various temporal and spatial scales. Global oceanic and
climatic phenomena, such as El Nifio, regime shift, and global
warming, have a dlose relationship to spawning and feeding of
fishes migrating at large-scale. Furthermore, growth and survival of
larvae and small organisms are affected by oceanic phenomena
of relatively small scale, such as transport by ocean circulation and
turbulence caused by vertical mixing. Our objectives are to clarify
the characteristics of oceanic phenomena related to ecology
of marine organisms, and the response
mechanisms of marine and freshwater
organisms to global and anthropogenic
environmental changes.
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Japanese eel leptocephalus and its larval trans-
port from the spawning ground in an EI Nito year

FINCBITB RO FIRERE WRARECHE KR UFF
Field survey for collecting Japanese eel ~ Study species : Japanese eel
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#IE Professor
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BF2Y LBBIEERU T erOInER
Young bluefin tuna attached with an archival electronic
tag and a conventional tag.

AZZF b RIVIERB LIS
Chum salmon kept in a respirometer.

Fish species called "highly migratory fish" migrate great
distances beyond one exclusive economic zone (EEZ). For
appropriate international resource management of target
species, it is important to understand their migratory ecology
in detail. Our laboratory is working on elucidating the migra-
tion and behavioral ecology of highly migratory fish such as
tuna and salmonid species. We consider fish behavior as a
response to the environmental change through the internal
(physiological) state of the individual, and conduct research
using various methods including biologging together with
measurement technology development.
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Marine Environmental Dynamics
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Physical and biogeochemical processes including air-sea
interactions is one of the essential subjects for understanding
of marine environments. We have been studying physical and
biogeochemical oceanography from the sea surface to deep
ocean in coastal and open-ocean regions, performing field
observation, data analysis, and numerical simulation. Linking
the physical and biogeochemical oceanography, we aim to
elucidate dynamics of ocean circulation, and to elucidate how
biological production, carbon, and other substances respond
to fluctuations and changes in the physical environment.

JRH %% HARADA Naomi

#IE  Professor
naomi.harada@aori.u-tokyo.ac.jp

EYER L. BERE @O AUERE) . SBEF
Biogeochemistry, Polar Science, Paleoceanography
https://sites.google.com/view/naomiharada/
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Studies on paleoceanography and biogeochemistry in the
sub-polar to polar regions

In the sub-arctic North Pacific and its mar-ginal seas, such as
Okhotks and Bering Seas, and off Chile in the South Pacific,
| reconstruct the ocean environments, especially sea surface
conditions during the glacials based on the proxies recorded
in the sea floor sediments. To understand the material and
biogeochemical cycles, | observe the seasonal, intra- and
inter-annual changes in fluxes and characteristics of biogenic
particles. Furthermore, | investigate the responses of marine
organisms and ecological systems to the rapid environmental
changes associated with catastrophic sea ice reduction in the
Arctic Ocean. In the East Antarctic Southern Ocean, a sediment
trap mooring system is installed in the vicin-ity of mesoscale
eddies to conduct biogeochemical research

i LT OB EHEENE
Bz

Sub-sampling of the sedi-
ment core on the deck of the
research vessel

N
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BEE = FUJIO Shinzou

AEHIZ  Associate Professor
fujio@aori.u-tokyo.ac.jp

BENEER. REHA. KEOR

Deep ocean circulation, mooring observation, water-mass
analysis

OBFREICHEIHRNEKEDHDHRE
REHTFA—NILOFREBIF. B THELTEBF
ICIED 2 BKTEDONT VD, ERTFFITRBKD
BRI D, HRBRZERVTIORMRDERRRPICR -
BREEDKBEMED T —2ITICEOT. TDRE
BRICHYUBEATND, i<, BRBEZICER BB
EDBEMZITEELT RNOBELEBZZH
SMNCTBEEEICMBERRICEITSF5ZFTMT 2.

Ocean circulation and the distribution of water masses in
the deep ocean

The deep ocean at a greater depth is occupied by water
sinking in the polar regions and spreading to the world
ocean. The North Pacific is the terminal area of deep water.
We investigate the circulation using both direct current
measurement by mooring systems and inference from water
properties such as temperature and salinity. In particular, we
clarify its current structure and temporal variability in relation
to trenches near Japan. We also estimate its role in the global
biogeochemical cycle.

REBRRENER
Deployment of moored current meter
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BFMERE, BRLIVFEROBEER
Physical oceanography, Shelf-Basin Interaction

ORFEPNFHDBFINEE

BEENFEOBTECSEEIFA. EEHIEE
FDERE ERIRFURDEE G EDBFEF DA
E BEVI1L—3r, BSHEA HERENE %
ERALTGENS, F—7—F Al & - Bk oT
BEENLRFER. BECHEBOZEE. EHIBR
BIDITHBIZ,

Problems in physical oceanography in coastal and open-
ocean regions

Problems in physical oceanography such as “interaction be-
tween coastal and open-ocean regions’, "linkage between sea
and land through rivers’, and "variability of western boundary
currents” are investigated by using numerical simulation, in
situ observation, and geophysical fluid dynamics. Keywords:
Coastal circulation driven by river discharge, wind, and tide,
Variability of the Kuroshio and Oyashio Currents, Exchange
processes between shelves and basins.
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Interaction between the Kuroshio Current and coastal circulation
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Na & KAWAGUCHI Yusuke

Bh#  Assistant Professor
ykawaguchi@aori.u-tokyo.ac.jp

BEEEIIES - TKF - [ESF - HEF

Polar oceanography, Sea-ice dynamics, Climate dynamics,

Fresh water circulation
https://ovd.aori.u-tokyo.acjp/ykawaguchi/index.html

OWMEEFESE
HERCRE(LION T AMEEFIRIBEOZ(LIC DT, £
DAL R FRAZBIELARZTO TS, iR
BEROE LSBT, BEDRLEHEKICER
LicBomanz=LDESicay bo—) )b, EKEED
ZENCESTHDOHOERESNMNITEHTENHTODENT
HB, Elew BAPRICKZEESHDEBEFTDREBIEDEH X
FELTC. BEREMEEICEDISBEEESZDHDH\
£ - EERBFEOZENEAERLITO TN, gD
BAREBIFEL ABDIRMTITISBEICIZERD
B, HIKEE(CAH X L ELBHEAT 5 ETOMR
JWRYZICEIEOTWND, FAlE B/ A AFv>
TEBWC BKTOEESYEKEY DRI A
DICELVEREERIRLITVL. ZOMREAELEIC, B
K- EFEEBENICEAT AEERORELREFRFICED T
W5, BEERAICESNET—2Id. 12—V iEE
LTUT7IVZA LTEEL. BIEICHERDICHEEINS,

Polar physical oceanography

We are researching polar marine environment changes due to
global warming and improving future predictions. Our focus is
on how ocean eddies and waves, particularly in the Arctic
Ocean, impact heat flow, kinetic energy, and sea ice extent
variations. Interdisciplinary studies, including biogeochemistry,
explore how under-ice ocean mixing affects biological produc-
tion by transporting nutrients. Harsh polar conditions hinder
human in-situ research, limiting our understanding of global
warming mechanisms. To overcome this, we conduct detailed
investigations using icebreakers and ice camps, studying turbu-
lent mixing under sea ice and its heat budget. Insights from these
studies drive the development of autonomous observation
instruments for sea ice and ocean monitoring. Real-time data
from these instruments is shared globally online.

"
Data from five ice-Tethered
Profiler with Velocity (ITP-V)
systems in the Arctic
Canada Basin in 2013-2015

Quantification of the
influence of eddy-NIW
interactions on
turbulent mixing

Analysis of vertical
profiles of temperature,
salinity, and horizontal
velocity

R w -
Turbulent mixing was almost
twice as intense in these eddies

Understanding turbulent mixing will clarify oceanic influences on
Arctic Sea melting and help us interpret climate change

EEDREED. BKTORDEENTRIVF—ITRNEEI
9, Son, Kawaguchi et al. (2022) &+

Eddies and waves generate flow of kinetic and thermal energy beneath
the sea ice in the Arctic Ocean. - From Son, Kawaguchi et al. (2022).
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Marine Biogeochemical Cycles

BEICH T HERICEM P ERCEMFONEDRE
RBIEEZMRAT DL HKRIBEOZHICHT 5B
FDRENEERT D LECEECTHD, TDIDHITIE
BFRIEOCFHBEZRSHICL. TROBRIBRE
E=EY - EENERDOSETL OB EN DD, &
NHECTIHMEERFLEMNBFOHENHBT. &hin
DERIFE DITEFNFE EMFNFEAEREL
TBFICBIT2MBRIRBEZAEL. BFREER
BRERFNSIRKRLTCWAMZETRT S,

Knowledge on chemical and biological processes in the
marine environment is crucial to understand global biogeo-
chemical cycles in the ocean. The goal of this division is to
learn comprehensive knowledge on chemical and biological
dynamics in marine systems. Combining marine chemistry
and biology, we are aiming to educate the students who will
explore principles of state-of-the-art methodology in this
rapidly growing field of study.

NI 52 OGAWA Hiroshi

#i%  Professor

hogawa@aori.u-tokyo.ac.jp
http://bg.aori.u-tokyo.ac.jp/

BRMOEREERLE LTCETRER

Dynamics of organic matter and biogeochemical cycle
in the ocean

BRI AREREEEYNAIELDOBEER
BEICBITBRE « BER - UVFEODERERBRE.
BRMOBEICERZ S THREZED T D, K,
RRPDZBACREAAD BFOEYBIEZEC TR
FREICRIN, BEEENDAHZALOMERZELC.
BFERRICEIDRBERHY —CEADEEMICERL
FeZEEBICHMES, el A0 - BFEZEXNRIC
BEERB MY DBFANDENX AN Z X LY, &
TRRAVBTSRAF v EEMRRE I EDEELE
RICBBI2ERHITo N5,

Interaction between organic matter dynamics and biological
processes in the ocean

We study the carbon, nitrogen, and phosphorus cycles in
the ocean, focusing on the dynamics of organic matter. In
particular, our research focuses on the importance of cli-
mate-regulating services provided by marine ecosystems by
elucidating the mechanisms by which atmospheric carbon
dioxide is absorbed and fixed in the ocean through biologi-
cal processes. We also investigate the transport mechanisms
of terrestrial organic matter to the ocean in estuaries and
coastal areas, and more recently, the interaction between
microplastics and biogenic organic matter.

- ] .
AESREEEOBRT > I
Shiraho coral reef in the Ishigaki island

EFE AR B

TBIEEHERR Y DEREX
Sampling of seafloor sediments in Otsuchi Bay, Iwate pref.
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B BZ  FUJIl Masahiko

#B3%  Professor

mfujii@aori.u-tokyo.ac.jp

RERRDOHMIKRREY - BFBRMEl - BBRRCEE
Impacts of ocean warming, acidification and deoxygen-
ation on coastal ecosystems

SUREFDDEERERICKIZTTHED
ST - Fil - XFERICBIT B
ABRRECO2DBREBEHHAF | ERILTVBEEZS
NAZEFRBEOARELERICTITEREIC DOV Z
DIRRIBBEFR TR EBELCTHR FEFIR. BISH)
ICBITBHEETOTWVD, £ie. [IEZSHDETIC
o T5%. HEEPREDEBANRIINGIERARP
AR E VO TERIRIRR AR RERRRICKIE T HAT
HEEEICDOWTH, TOMBBICETEMZEEESD T
AV

Study on assessment, projection, and countermeasures for
impacts of climate changé on coastal ecosystems

We are conducting research to understand the current
status and future projection of the impacts of excessive
anthropogenic CO2 emissions on coastal ecosystems world-
wide, and to develop countermeasures (mitigation and
adaptation measures). We are also conducting research to
elucidate the local impacts on coastal ecosystems of ex-
treme events such as storms and marine heatwaves, which
are expected to increase in frequency and intensity with
the progression of climate change.

FAZEM TERHR ICHIFBEKAD
BANZA—52— (CTD) DIEHTREA
LBKER DIRERIK

Observation of vertical profiles of basic param-
eters (CTD) in seawater and vertical sampling
of seawater on the R/V “Hakuho-maru”
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f8HE 5% FUKUDA Hideki

AHIR  Associate Professor
hfukuda@aori.u-tokyo.ac.jp
http://www.icrc.aori.u-tokyo.ac.jp/member/fukuda.
html

MEMBEORBHERZ O LI EHER S

Biogeochemistry and metabolism of marine microbial
community

BEICBIIBFIRMEDHREE T DENE
BFERICHITDMEDEYHEC FRZES LT DY
ARNCENKRECELT B, SELEBMBENSE D
BE. TOBELT A XIGCTtERE TE %
oBNCEEL. EMBEEIL. BmeEITHIsLieY
A XDERZFALTND, BEEHDSHFHETD
[RBGTHEZNRICKRE « B3 - VeV RET
RESCHEMEOEHEENEREZ T DY A XIC
BEELGHOHMEEED T D,

Biogeochemistry of particulate matter in marine environment
The role of particulate matter in marine biogeochemical cy-
cle varies depending on its size via behavior in the fluid and
availability as food source of marine organisms. Thus, size of
particulate matter is a key variable as well as chemical com-
position and amount to understand its role and dynamics in
marine ecosystem. We investigate interactions between ma-
rine particles and organisms to understand its contribution
to material cycling of biophilic elements in various marine
environments from coastal area to deep ocean.

Z¥R E®E OTOSAKA Shigeyoshi

AHIR  Associate Professor
otosaka@aori.u-tokyo.ac.jp
http://co.aori.u-tokyo.ac,jp/mic/2019/01/08/teachers-
otosaka/

RIBNATHER. BEICHITRMET v 7 AT
Environmental radioactivity, Analysis of marine biogeo-
chemical flux

matEREE L —Y — L LICEFEMERRMR

BRSNS M RE DT Z A DR,
BEICBITEMEDEEZEBUT HMERETTD. BK
FRRIBECOXRABS ERIEDRE PRM{F L Z 1513
ELTC BETOMEBRRDOREZRHSHICT D, £
KNGRBOEZH LEEOMBRIRICEAZDREEICD
WCHEET T %, &fce HEWICBODEL. BIFIC
BHENFEABERBFEREDBFRE DN
P ZOMRFANCOVWTERVBA TS,

Marine biogeochemical cycle using radionuclides as tracers
We track the transport process of various materials in the
ocean combining oceanographic observations with ad-
vanced techniques for analysis of radionuclides. The time
scale of the biogeochemical cycles in the ocean will be clari-
fied using the activity concentration and isotope ratio of
natural radionuclides as indicators. We are also investigating
the distribution and the fate of anthropogenic radionu-
clides on the marine environment.
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=M BA TAKAHATA Naoto

Bh#  Assistant Professor

ntaka@aori.u-tokyo.ac.jp

https://co.aori.u-tokyo.ac.jp/macg/japanese/home.

html

BFER. BFRIBOMBKE

Ocean circulation, Marine environment
HBHATRZ I — Y —ELBERBRB LT
BFMBERROMR

BEARRBIUBFZECAEGTAT—IVDEX
HTROMBRERE. HHRAEN —TF—ELTHER
EHTWND, FEHADMBOMEL RISE T ITKIGER
NHMEEFRBLTC REBKORNLEBELSDY)
BH#HeERIBAL. [BEZE G EMKRBZ(CICNT S
BEDRBNZBESNCT DT EICERVBATLS, Ffe.
RUMNVICEENSREGHRAAZRLDILET, BE
DHBDNIUDE AN Z X L& FRAT 5HELTTD
TWa,

Deep ocean circulation and global geochemical cycle of
volatile elements

We study deep ocean circulation and global geochemi-
cal cycle of volatile elements using noble gas isotopes.
Because seawater or deep fluid carries noble gases
without interaction with other elements, it is possible
to elucidate patterns of ocean circulation and estimate
volatile emissions from seafloor, and therefore to ob-
tain an understanding of how the ocean influences the
earth's environment including global climate change. We
also investigate the mechanism of submarine seismic and
volcanic activities using helium-3 as a volatile element
transported from the earth’s mantle.

[3%1B#E Adjunct academic member]

/J\J 7t OBATA Hajime

BI%  Professor

obata@aori.u-tokyo.ac.jp

https://co.aori.u-tokyo.ac.jp/micg/Obata.html

MEBTTERDBFMIR(LF

Marine geochemistry of trace elements
BHICBITDMETRDRER

BAERBICHITAMETRDERIC DOV THIZEZTT
o BKADHETRITBFEERICHL(REZS
Z. ABERMEDOREESHZEHTHHDIN —H—
tixBed. BEFEZEDH VD, ERNEHFEH
BERITWIED S, SNFE - hFE - AOEIC S 2
ETRDBRICOVWTOMBZ RO - Hiiik
BMELCHEET 2o
Biogeochemical cycles of trace elements in the ocean
We are studying dynamics of trace elements in marine
environments. Trace elements in seawater are known
to be essential micronutrients in marine ecosystem and
suitable tracers for anthropogenic substances in the
ocean. In international collaborative studies, we will re-

veal marine biogeochemical cycles of trace elements by
using state-of-the art clean technique.
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FWE AOYAMA Jun

B3%  Professor

jaoyama@aori.u-tokyo.acjp
http://www.icrc.aori.u-tokyo.ac.jp/member/aoyama.html

BELRE. EEEMG. EETE
Ecology of fish, Population genetics, Migration

&= B#  MINEGISHI Yuki

HEHIR  Associate Professor
y.minegishi@aori.u-tokyo.ac.jp
http://www.icrc.aori.u-tokyo.acjp/member/minegishi.html

NFERF. EHEEE. RtEE
Molecular ecology, Population genetics, Phylogeography

AEMARECELEEADOS . BEL MR, ZiE
GEARFHEME TN ZRYEERRESOEDY
EHHSMNMCT B, BRIC, INSEBOFECELRT
BRICEDCRHRBER. EEBEZBESHICL. BE
DERFHRFIEDORINEIEZERT 5,

Distribution, migration, growth and reproduction of coastal
and diadromous fishes are studied in relation to environmental
factors. Evolutionary histories of these ecological traits are also

investigated with morphological/molecular phylogenetic and
population genetic approaches.

EFRREETO/NGE/INERLY T
A chum salmon migrating back for spawning to the Kozuchi river, Iwate

EMUEF  HIRABAYASHI Shoko

e Lecturer
s-hirabayashi@aori.u-tokyo.ac.jp
http://isgs.kyushu-u.ac.jp/~kan/hirabayashi/

aRREF, MR, BOEF
Paleoclimatology, Geochemistry, Quaternary research

REIESER (U OBRCELR) GEERVLTH
BIEFERHZTV. BEORBEEHZETT 5, &
CELERBRAT — IV CEHTHRMBRDEF A D =X L
=Y 5,

Paleoclimate reconstructions based on carbonate geochemis-

try (e.g., coral skeletons, speleothems) are used to understand
climate change mechanisms across various time scales.

BEEDRETOHRESE
| T ERGLEY Y TRK
==\ Afossil coral which can be used
for high-resolution paleoclimate
reconstructions

A+t BE# OHTSUCHI Naoya

Bh#  Assistant Professor
ohtsuchi@aori.u-tokyo.ac.jp
http://www.icrc.aori.u-tokyo.ac.jp/member/ohtsuchi.html
EEEMOERT. BHNBF. UELEREF

Benthic ecology, Taxonomy, Cultural carcinology

ZFE S D - BEKENDERMEE T DML - #E
FHRBICOWT DEY - BEERFHRERNLHS
MET Do
The marine and freshwater biodiversity of the Sanriku Area

and its formation and maintenance mechanisms are investi-
gated with taxonomic and population ecological approaches.
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AR TRONSZRGEEHEMS
Diverse marine invertebrates found on the Sanriku Coast.



EnEErEy

31 /1785 Cooperative Program A &U/E7ERIZZFT Atmosphere and Ocean Research Institute

BFEEMREZDH
Marine Life Science and Environment

A 2FE8  WAKIYA Ryoshiro
BHEAESIR  Project Associate Professor
r-wakiya@aori.u-tokyo.ac.jp
http://mbe.aori.u-tokyo.ac.jp/

IR RIBEIS. Bl
Fish ecology, Adaptation, Migration

Dept. of Natural Environmental Studies

REDERIIBLARDRMEICIGCT FMATIEPENRITEELY,
HEACEPIED. MEPEREV O TCRBEEEGREDYZL D, H)IIvAa
FE. $RBRRORPEZTZT—ILFELT BARELEEERR B
AT CEINCBITHRFRREEHEDEHIET. TNTNORDERE
& TNZERYVESRREDBERIEZ AT 5.

Depending on the species and growth stage, fish ecology is closely related to the

environment, such as preferred water temperature, salinity, current velocity and
substrate, as well as the food and shelter they use. Field surveys, rearing experiments,
otolith analysis, and field manipulation experiments will be combined to elucidate the
relationship between fish ecology and the environment, using rivers, coastal areas, and
bordering tidal areas as the main field sites.

K#k #ht  YAHAGI Takuya
Bh#  Assistant Professor
yahagi@aori.u-tokyo.ac.jp
https://sites.google.com/a/edu.k.u-tokyo.ac.jp/benthos/

LY. ECERE. £YhIR, RBERER
Bentholoy, Evolutionary ecology, Biogeography, Deep-sea ecosystems

BEICTELSRIEZRITEEENMDERT 5. TNOELERPDEUEE

DEFBRICET T FEEEMICIDEA. 85, BCBTPEEORFEZRNT
Bl T\ %, MTROENFHRRIE. ERBARERS OMERSEIREFH T E
ANDBFHREXKEE ICHLEERRIZRLTVS,
Our laboratory members are studying the diversity, evolutionary ecology, and dispersal
mechanisms of marine invertebrate animals by culture experiments, genetic and chemical
analyses, and in situ observation using research vessels. These biological data contribute to
the assessment of the IUCN red list of threatened species and establishment of effective
marine protected areas.

RBRXEHEOERELEMBEE, BEMAR
ITHESHEREIREHMENEA TS

Deep-sea hydrothermal vent animals, including
threatened species on the red list

[F#IEHE Adjunct academic member]

kR 723X SATO Katsufumi

% Professor

katsu@aori.u-tokyo.ac.jp

http://www.fishecol.aori.u-tokyo.ac.jp/sato/

BABREREOERERS

Ecophysiology of marine top predators

SOEMEEE - VIAAE - B - BEWILELVOOBFRIERER. BFLE
RBRICBWTEEGREZRL WS, N\AAOFVITFEEZRAVT BAHER
BEPTNZRVEAIREIC OV TRANTL S,
Top predators, such as pelagic fish, turtles, seabirds and marine mammals, play a significant

role in marine ecosystem. Using biologging methods, behavioral ecology of top predators
and surrounding environments are investigated.

LIREBRIRT BT ATIAA
A green turtle ingesting a plastic bag

[F#3BHE Adjunct academic member]

F E 5% INOUE Koji

%  Professor

inouek@aori.u-tokyo.ac.jp

http://darwin.aori.u-tokyo.ac.jp/inouelab

RIBEIS. HEREL. DTFEEBTF. BBEY

Molecular mechanisms of adaptation to marine environment

LTOEE. TNTNRESLEHADHHEERIT. TNTNHELBRDR
THRENGMAE 505, TOLOGEBIZFTPMIE XX 58 LT OREPHELIC
DVWTHIEELTWS, Tl RAVATSRAF VI PKZEFTRNEDKBEEY D
FEDERICERVEA TS,
Every organism occupies unique habitats and niches. Functions and evolution of genes that

support such unique habitats and niches are investigated in this laboratory. In addition, studies
of influences of microplastics and chemical pollutants on aquatic organisms are conducted.
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TITIEG AZAiEERE, REBEGPRE
BROARETIVEGED

Asian medaka fishes are good models for environ-
mental adaptation and environmental pollution studiies.
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Fieldwork Practice in Marine Science Studies

AFIRAHEHT

Otsuchi, Iwate pref.
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