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WEB page address

https://sites.google.com/g.ecc.u-tokyo.ac.jp/
marine-ecosystem-science

In the vast ocean which covers 70% of the earth’s surface, an
enormous variety of living organisms constitutes the ecosystem
representing diverse relationships such as predator-prey, symbiosis
and parasitism. Understanding the structure and functioning of marine
ecosystems is the first step of keeping the healthy environment of
our planet. We study ecology and physiology of microbes, plankton,
micronekton, and benthos and their roles in biogeochemical cycling
and ecosystem functioning in the ocean and the earth’s biosphere
beyond.

https://sites.google.com/g.ecc.u-tokyo.ac.jp/ : :
marine-ecosystem-science-en
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Evolution and ecology of marine benthic
organisms
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Project Professor
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Biological Oceanography, Plankton Ecology
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Professor HAMASAKI, Koji

Microbial Oceanography
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FrEF =R
KANO, Yasunori
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Ecology and evolution of benthic invertebrates
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Associate Professor
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YOSHIZAWA, Susumu
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Marine Microbiology, Microbial Ecology
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NISHIBE, Yuichiro
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Zooplankton Ecology
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SHIOZAKI, Takuhei
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Phytoplankton Ecology, Polar Oceanography
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TAKAGI, Haruka
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Associate Professor
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Symbiotic Ecology of Planktonic Protists
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Lecturer HIRAI, Junya
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Zooplankton Molecular Ecology
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Assistant Professor NISHIMURA, Masahiko
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Microbial Ecology
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Assistant Professor YAHAGI, Takuya

EEEYONEEEE EEIE
Early life history and biogeography of benthic
animals
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Marine planktonic copepods producing resting eggs
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Floating microplastic sampling using a neuston net

Marine Planktology Group

@®Diversity and biogeography of zooplankton: Marine
zooplankton comprise an abundant and diverse group including
>7,000 described species. We investigate diversity and
biogeography of marine zooplankton in the global oceans using
metabarcoding approach. In addition, we aim to deposit genetic
data of important zooplankton species on public database for
reference sequence libraries.

@Diversity and ecological role of viruses infecting marine
zooplankton: Zooplankton and viruses play a key role in marine
ecosystems; however, their interactions have not been examined.
We investigate impact of viral infections on population dynamics
and physiological changes of marine zooplankton using
molecular-based methods.

@Environmental adaptation of coastal marine zooplankton: We
investigate the life history strategy of coastal marine zooplankton
to understand their adaptation to highly variable environments. In
particular, we focus on interpopulation variation in phenological
and physiological traits of zooplankton dormancy.

@Dynamics of microplastic in the ocean: Microplastic pollution
is an important issue for marine environment. We monitor
the abundance and distribution of microplastics in various
regions of the world’ s oceans. In addition, we investigate the
sedimentation of microplastics through biological processes to
understand its fate in the ocean.

@®Photosymbiosis of marine plankton: Some groups of
unicellular marine zooplankton symbiotically associate with
phytoplankton and utilize the products of photosynthesis. This
type of ecology (photosymbiosis) functions as a trophic strategy
in the oligotrophic open ocean, but recently other functions are
also becoming clear. By understanding the photophysiological
characteristics and using molecular biological techniques, we
aim to understand the role of photosymbiosis, with a particular
focus on planktonic foraminifera.

NTTRERETHFEERLR

Planktonic foraminifera with symbiotic pelagophyte
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Marine Microbiology Group

WEMIN-T
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@Microbial dynamics in sea surface microlayer and sea spray

BRE YO (sea surface microlayer: SML) 78D
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aerosols: The sea surface microlayer (SML) refers to the layer
corresponding to the thickness of the extreme surface layer of
the sea of 1 mm or less, and is the region corresponding to the
boundary between the atmosphere and the ocean. Focusing on
the microbial dynamics in the ocean surface microlayers and
the aerosols produced from them as the key to controlling the
feedback of marine biological activity to the climate system, we
make full use of our unique sampling equipments and the latest
environmental DNA/RNA analysis technology to analyze the
structure and function of microbial communities.

@®Microbial biogeochemistry in the polar oceans: In recent

years, global warming has been particularly pronounced in
polar regions, accelerating the melting of sea ice. The sea
ice reduction will have a great impact on the polar organisms,
especially phytoplankton, bacteria, and archaea, which are
at the bottom of the trophic pyramid. We aim to elucidate the

functions and biogeochemical roles of polar microorganisms
and their responses to the environmental changes through field-
based observations.
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@®Novel photoreceptor proteins in marine microbes: Almost
all biological processes on Earth are driven by solar energy.
Recently, large-scale metagenomic analyses have revealed
that microbes with novel photoreceptors (called rhodopsins)
are ubiquitous in the ocean surface layer. We aim to elucidate
the ecology and evolution of rhodopsin-possessing microbes
applying bioinformatics and molecular biological techniques.

@Isolation of novel marine bacteria and proposal of new
species: A vast number of undescribed microbes inhabit the
oceans. Through isolation and genome analysis of marine
microbes, we propose new microbial species and search for
novel biological functions.

ERMNE (Re) CIERICIEET 5 ME (RE) O mimEAE [L5¢]

LA SR E & Polar research icebreaker “Shirase”
Fluorescence micrograph of diatom cells (red) and actively

growing bacteria (green)

BgEE U EEAEOIO=—

Colonies of a cultured marine bacterial isolate
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Sampling of deep-sea benthos on a
research vessel
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Marine Benthology Group

@Evolution and ecology of deep-sea invertebrates including hot

vent and trench endemics: Deep-sea environments including
hydrothermal vent fields and hadal trenches harbor endemic
and highly adapted animal communities, which provide unique
opportunities to investigate evolutionary processes, adaptation
and dispersal in the ocean. Our current studies on deep-sea
invertebrates include genetic population analyses and species-
and higher-level phylogenies based on the comparison of DNA
sequences and morphological traits. We are also investigating
the early development and dispersal mechanisms of the vent
endemics and other deep-sea species by rearing pelagic larvae
and analyzing the chemical composition of gastropod shells.

@Evolutionary history of benthic animals in the Sea of Japan:

The Sea of Japan is a semi-closed sea connected with
neighboring seas by shallow and narrow straits and thought to
have experienced environmental deterioration during the last
glacial maximum. In order to evaluate the effects of climate
changes on marine ecosystems, we are comparing the genetic
population structures of various benthic animals between the
Sea of Japan and neighboring seas.

@Phylogeography of coastal animals: Benthic animals often

show limited dispersal ability with a short pelagic larval
period or direct development, and hence genetic population
differentiation. We are investigating their population structures
along the coasts of Japan to evaluate the effects of past and
future environmental changes.

@Natural history of amphidromous snails: Many snail species

in tropical coastal streams have wide geographic ranges thanks
to their amphidromous life cycle. Hatched swimming larvae
are swept downstream to the ocean where they spend weeks
to many months; metamorphosis occurs at brackish reaches
and young snails crawl upstream where they reproduce. We
aim at unraveling their ecology and evolution from genetic,
morphological, behavioral and ontogenetic perspectives for a
global understanding of insular stream ecosystems.
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WEB page address

https://sites.google.com/view/marinebioscience-aori/

and evolutionary processes of marine life.
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Professor INOUE, Koji
DFBEENF

Molecular Marine Biology

Exe KET
Professor HYODO, Susumu

REDEREREY
Fish Ecophysiology
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Professor SATO, Katsufumi

TEIEREFE. RIEF
Behavioral Ecology, Environmental Studies
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Associate Professor  SHINZATO, Chuya

=t LN
Coral Reef Genomics

R A 2 ARBR
Associate Professor ~SAKAMOTO, Kentaro

EyMITENE. AIRAREY

Animal behavior, Physiological Ecology

The Department of Marine Biosciences works to understand the
marine biosphere comprehensively through investigations at molecular,
cellular, organismal, and population levels, with cooperation among
the three groups. The Molecular Marine Biology Group investigates
molecular mechanisms of various activities of marine organisms
and their evolutionary processes. The objective of the Physiology
Group is to understand physiological mechanisms of life phenomena
such as environmental adaptation, growth, stress response and
reproduction at cellular and organismal levels. The Behavioral Ecology
and Observation Systems Group uses biologging and other field
technigues at population level to uncover the behavioral mechanisms

IR #HE 7

Associate Professor ~ KANDA, Shinji

BHEOMEANPIBZF

Fish Neuroendocrinology

IR HLEH

Associate Professor  INOUE, Jun
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Molecular Phylogenetics
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Assistant Professor ~ TAKAGI, Wataru
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Fish Physiology
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Assistant Professor TAKAGI, Toshiyuki
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Symbiology of Coral Holobiont
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Assistant Professor WONG, Marty Kwok-Shing
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Fish Physiology, Ocean DNA
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Euryhaline bull shark (upper left), elephant fish embryo (lower left), neurons
visualized with GFP (upper right), cellular activity examined by patch-clamp

recording (lower right)
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Physiology Group

@Analysis of mechanisms for osmoregulation and reproduction
in cartilaginous fish (sharks, rays and chimaeras), teleosts
(salmonids and medaka), and cyclostomes (lampreys and
hagfishes) from single cellular physiology to organismal
physiology to understanding unity and diversity of adaptation and
reproductive mechanisms.

@Analysis of euryhaline adaptation mechanisms of migratory fish.
Field survey of euryhaline bull shark is in progress.

@ Application of transgenic and genome editing techniques to
model and non-model animals.

Molecular Marine Biology Group

@Adaptation mechanisms and evolution of living organisms in the
deep sea (e.g., hydrothermal vents), intertidal zones, estuaries
@ Molecular mechanisms determining ecological niches and their
evolution in aquatic organisms, including sessile invertebrates

@Evolution and phylogenetic relationships of aquatic organisms

@ Molecular mechanisms involved in physiology and symbiosis
of corals and zooxanthellae, and their applications to conserve
and regenerate coral reefs

@ Molecular mechanisms of coral-microbe interactions, and their
applications for disease prevention and management

@Understanding and conservation of biodiversity of aquatic
ecosystems, including coral reefs

@ Molecular responses to the environment in Asian medaka fishes
and mussels, and their applications to environmental monitoring

BKEDT v TIALH (L) EFRBE_NE (&
T)o PVrOdBE(HL) EYTORIT (BT
Sea-dwelling Javanese medaka (upper left) and

| deep-sea bivalves (lower left) ; Coral Reefs (upper
. right) and close-up of coral polyps (lower right)
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TEIEEEEHRI NV -7 Behavioral Ecology and Observation Systems Group
O~ 7 I X AOXBENABENRELITEEIENTRE @Physiological behavior of fish (conger eel, eel, marlin, etc.)
@3N AREDEEERES LU TE LT @ \Migration and life history of sea turtles in relation to their
@+ AIXF X KU FAIRY A-AuSEAVRE BRADT physiological constraints
B4 IR @Behavioral ecology of seabirds (streaked shearwater, albatross,
O BB RIBRED) A FAH =) AL THOFE Furopean shag. tc)

@Improvement and development of biologging tools

@ F /=L N\(AOX T FEDRFH

@Biomechanics and foraging activities of marine top predators

BHE Y —NERBOLICBIFII2ZET IEREBHICTAIIHAXDDLER

s e . EEEL TV BET B,
BEEMET Ty N T4 —LELBEBRBIREDIEE By attaching special sheets on the shell, the electrocardiogram of the loggerhead
Development of animal-borne platforms to monitor ocean environment turtle is recorded non-invasively.

2024 TSNS RS T | SAnos [ 4



ﬁ NS | RESEARCH CONTENTS

BFEEMYAT LIRS

EFEYEIREFT

Division of Marine Life Science,

Department of Living Marine Resources

MIHICKBT SN VYL R BARELTHRIESNT
WBEIICRAET, LAL RRNBRDEH, HIRDIFESE
N3EEbHNIE, Eo/KEBRAEVEZDHIET, £iniEE
EEMEEDGTHIBFERRIFERERTHY, £RRD
EENCHICLTENE RV REEELE T, BEENEIRSD
FITIE. EMERE N ECREZHEIBOME (RIEHE) .
BREHOENFIERE L TOREERE CANREROME

(BRERE)  £MEREFHRIICHIE T30 DEIRETM-
EEOME (BREMN) | BFERREEICNTEEMOISEN
% (EMBFES) 1ToTVET,

WEB page address [=] A =]
http://Imr.aori.u-tokyo.ac.jp/

Commercial fishes such as sardines seem to be steadily supplied
to the market. In reality, their populations may be superabundant in
some years and extremely scarce in other years. Marine populations
fluctuate in response to the ocean ecosystem variations. The research
activities of the Department of Living Marine Resources focus on the
mechanisms linking physical environment variability and population
fluctuations (Fisheries Environmental Oceanography), reproductive and
early life ecology of fishes and shellfishes as biological bases of the
fluctuations (Biology of Fisheries Resources), stock assessment and
fisheries management for sustainable use of living marine resources
(Fish Population Dynamics), response mechanisms of aquatic
organisms to global environmental change (Biological Oceanography).

http://Imr.aori.u-tokyo.ac.jp/indexe.html
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Professor KIMURA, Shingo
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Fisheries Oceanography, Aquatic Environment

i IR HZ

Professor KAWAMURA, Tomohiko
BEREESHEMOERS. BHOHELEESY
Ecology of marine benthic invertebrates,
Community ecology in seaweed beds

iz fREE HE—
Professor ITO, Shin-ichi
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Climate change impacts on marine ecosystem
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Professor MORITA, Kentaro
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Life history diversity and population processes in

fishes
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Professor KITAGAWA, Takashi

BETEERY. KEBEF
Fish behavioral ecology, Fisheries oceanography
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Associate Professor  KOMATSU, Kosei
BERE. BALEER

Sea surface environment, Ocean ecosystem
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Associate Professor  ITOH, Sachihiko
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Physical Oceanography, Fisheries Oceanography
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Associate Professor  IWATA, Yoko
BEENMOETESE

Life history of marine organisms
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Project Associate Professor WAKIYA, Ryoshiro
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Ecology of fishes, Ichthyology
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Assistant Professor SARUWATARI, Toshiro
RELEEY

Fish ecology
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Assistant Professor IRIE, Takahiro

ECERFICHT2ERME. RRUCEGEFEOBAZE
Theoretical studies of evolutionary ecology,
Intraspecific variations of phenotypic and genetic traits

Bh#K AR FIE

Assistant Professor MATSUMURA, Yoshimasa
BEMNRT-IVRBREOBEET )T
Numerical modeling of small scale oceanic
processes

Bh#K wRE S

Assistant Professor ITAKURA, Hikaru
REZEICHT2EMICE. REERES
Response mechanisms of aquatic organisms to
environmental change, Fish ecology
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Project Assistant Professor  HIGUCHI, Tomihiko
RIEA. REEER

Environmental analysis, Fish ecology
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@Integrated approaches to understand climate change
effects on marine ecosystems: We aim to understand the
impacts of climate change on fish growth and migration in an
integrated approaches using environmental reconstructions fish
experienced using isotopes in otoliths and eye crystal bodies,
habitat characterization using environmental DNA, growth-
migration modeling, and other anthropogenic impact modeling
such as microplastics.

a. =REFOIEERRK - SRS SN TR D 3R TTHE

b BAN—ZEFIVE B Y 2 Dk - [B]EEE

c.EMICEZY T DEEBIEDIEXK

d. BB %A =Underway CTDERAI

a:3D structure of a front between the Tsugaru Warm Current and the Oyashio

b: Transport and migration patterns of Pacific saury using an Indibidual Based
Model

c:Schematic diagram of the transport of Jack mackerel by the Kuroshio

d:Underway CTD observation (R/V Hakuho-maru)
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@Elucidating the effects of changes in the sea surface
environment: The sea surface is the air-sea interface, where
heat, momentum, energy, aerosols, and various gases exchange
actively between the atmosphere and the ocean. We investigate
the effects of changes in the sea surface environment due to
physical-biological interactions on cloud formation, precipitation,
and climate change through alternations in the air-sea exchange
coefficients by microstructural observations and numerical
simulations.

@Reconstruction of fish ecology by measuring accretionary
growth tissue: There remains unknown part for fish ecology
in open ocean. Accretionary growth tissue (otolith, eye lens,
etc.) could record the environment where fish experienced.
We conduct chemical analysis such as isotope composition of
these tissues, and investigate migration history and/or optimal
environment for their growth.

@Evolutionary ecology and conservation management of
fishes: We specialize in animal ecology, focusing on the
mechanisms that cause variation in life history traits, and also
in conservation biology, primarily on the effects of dams, exotic
species, and fisheries. We study salmonid fishes that live in river
and ocean ecosystems by using a comprehensive approach that
combines data collected by fieldwork with theory building and
testing using mathematical models.

B EAICH 9 B EFED LY (1REARY)
Winter-run wild chum salmon,
Oncorhynchus keta
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@ Quantitatively understanding of the genetic/environmental

basis of intraspecific variations in life history traits of marine
organisms (e.g., intertidal gastropods with a planktonic stage)
from the viewpoint of evolutionary ecology.: In particular,
this study is interested in the thermal plasticity of life-history
and calcification-associated traits. Our approach is theoretical
modelling as well as integrating data from rearing experiments,
field surveys, and the computer-intensive analysis of population-
wise SNP datasets.

@Life history of cephalopods and the response to

environmental change: Cephalopods are an important group
as a component of marine ecosystems and also as a fishery
resources. We conduct behavioral and evolutionary research
on their life histories, particularly how the diverse reproductive
ecology in the group has evolved. We also study how life
history traits such as growth and maturation are affected by
environmental changes.

IINJAH
Andrea's cuttlefish
Sepia andreana

@Research on Fish Ecology: For the Japanese, fish are deeply

nested in every aspect of daily lives. Studies on Coelacanth

which connect us with the past and the present, life history of

edible deep sea fish such as Green Eyes are conducted with
“Edible common fish” as a key word.

@Behavioral ecology of high migratory fish species: Our

laboratory is working on elucidating the migration 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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QIR BIEEHIHE I EPDISE XA D= X LDOAEEA @®Responses of marine organisms associated with global

EFER. BHEE. BEYIAL— g AR EE. [T environmental changes: Global oceanic and climatic

AR EEELT. TICYFXEYX Y/ OBAEDOENESE phenomena, such as El Nifo, regime shift, and global warming,

BEICEZ AT I — g BELOSEEREL TV S, F have a close relationship to spawning and feeding of fishes

ETIR. AEE SRR REOEE R A S migrating at large-scale. Our objectives are to clarify the

characteristics of oceanic phenomena related to ecology

EOHLEBICDOWTHMELEED TS,

of marine organisms in particular tunas and eels. Recently,
coastal/freshwater environmental changes and anthropogenic
effects have been also studied.
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The Japanese eel leptocephalus (Fig.1) and its larval transport
from the spawning ground in the North Equatorial Current,
reproduced by numerical simulation (Fig.2). Transport rate of
the Japanese eel larvae along the Kuroshio is less than that
along the Mindanao Current in an El Nifio year (Fig.2, left
panel).

ORIEXE AT 3 KELRBEONEHE @Understanding response mechanisms of fisheries resource
BIETEH TICHBWOKEATEDEFF SEMRE BIEEO to environmental change: Our primary interest is how diversity
BHRYSEDES ICEARBEHEICESTIONERET S5 in migration and life history and habitat connectivity contribute
OMREEDTVET, 2. BEBRIEXEFRHELEDOTIE to resilience in exploited fishes under environmental change.
TEDEEORECEREIC5 L3S EBIC >N, BAMMF- We particularly study the effects of climate warming and marine

. _ - i ez e heatwaves on growth and migration of fishes using otolith
NAAFLX R — - ET UL TRARTOET, , & gration > Using
biochronology, biotelemetry, and statistical modeling.
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