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Toward understanding the ocean, environment, and life

The ocean, which covers more than 70 percent of the earth's surface, is far more important to
resolve critical issues for human beings, such as global environment problems, resource problems,
and biodiversity problems. To cope with those problems, the Basic Law of Ocean Matters is going
to be established in Japan.

Such the circumstances highlight the Ocean Research Institute (ORI), which was established in the
University of Tokyo in 1962. Since then, the institute has been endeavored to support and manage
cooperative scientific researches using two research vessels, Hakuho-Maru and Tansei-Maru, as
well as its other facilities. Members of ORI have achieved brilliant accomplishments in various
disciplines of ocean sciences, such as physics, chemistry, geology, biology, and fisheries, leading
many international research projects. ORI has also participated in education in Graduate Schools
of Science, Agricultural and Life Sciences, and Frontier Sciences in this university.

Recently, the Ocean Research Institute has decided to move to the Kashiwa Campus, one of the
major components in the tripolar campus structure of this university. We are now designing a new
building that can house cutting-edge facilities for rigorous researches. Although the ownership of
Hakuho-Maru and Tansei-Maru was transferred to JAMSTEC in 2004, we are still responsible for
supporting and managing bottom-up cooperative scientific researches using these vessels. We
would like to declare our determination to continue to administer such our responsibilities sincerely.
Executing these tasks, we are going to attack interesting and important problems in ocean
sciences, such as global environmental change, evolution of life and biodiversity, marine ecosystem
dynamics, and resource evaluation and management.
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as of May 1, 2007

1958. 1 ARBEFREARKEFRDOEL THFREMEMFILICOVWTARFMREICIRE
The Oceanographic Society of Japan and the Society of Fisheries Sciences jointly
proposed establishment of the Ocean Research Institute.

1958 . 4 BAFMEHC SV TAERRERBT N &I EHR
Resolution on establishment of the Ocean Research Institute adopted by the Science
Council of Japan.

1958. 8 MERNERERICPIIERICE IS . URE BT @Y THIE. R
FRMTRESVIBREISEM, XEE R BIXFMRABRESICHNT
REBNEEFH
The Minister of the Science and Technology Agency recommended to the Minister of
Education and Culture that the new Ocean Research Institute be established in the

Ministry of Education and Culture. The Ministry of Education and Culture formulated
detailed plans for establishing the Ocean Research Institute.

1962. 4 AR RRKZFICHIE, BAFMIEEPT BEMEIEIF 7M. RE

ORI, the University of Tokyo, established. Ocean Circulation and Marine Geology groups
established, and plans for research vessels formulated.

1963. 4 FIRAMEPT. 77 b B E

Fish Population Dynamics and Marine Planktology groups established.

1963. 6 MEMKRBTALE L

Original R/V Tansei Maru commissioned.

1964. 4 BRI EEEMEIESPIRE

Marine Inorganic Chemistry and Physiology groups established.

1965. 4 BERYMIEIF. B REYEFIHE

Submarine Geophysics and Biology of Fisheries Resources groups established.

1966. 4 BAF SR BEMEYBIRE

Dynamic Marine Meteorology and Marine Microbiology groups established.

1967. 3 MEMBBAET

Original R/V Hakuho Maru commissioned.

1967. 6 BEAEELFEPEE

Marine Biochemistry group established.

1968. 4 AR TEEFIRE

Behavior, Ecology, and Observations Systems group established.

1970. 4 BAEYERESRPIERIE

Benthos group established.

1972. 5 BRRIESFIRE
Fisheries Environmental Oceanography group established.

1973. 4 AHBER B R 2 —E
Otsuchi Marine Research Center established.

CATALOG OCEAN RESEARCH INSTITUTE
THE UNIVERSITY OF TOKYO



A% | HISTORY

2006 .

2006

. 10

4

.1

KFEESHERPIRE

Ocean Floor Geotectonics group established.

KRB AR (469t 1995 F MR EE(CLV)606t) BT
Replacement R/V Tansei Maru commissioned.

BAZMIRESHAAZARICENI R TEEDZM T HRA
Cooperative research with Indonesia initiated through the Core University Program of the
Japan Society for the Promotion of Science.

ABALH (3991t) BT

Replacement R/V Hakuho Maru commissioned.

BEDTEYMFRPINE

Molecular Marine Biology group established.

AR ER KA L 5 — R E

Center for International Cooperation established.

16EBFI2688FT169 BF (Coitil, B FIRIBM R 2 —KE
ORI internally reconstituted into six research departments and three research centers,
including the newly-established Center for Environmental Research.

BRI R E AR BEREY T O-XEE
Graduate School of Frontier Sciences, Sub-division of Marine Environmental Studies
established.

KIERRBM Rt 24— 2B AR BEME 22—l G o
Otsuchi Marine Research Center reorganized and renamed the International Coastal
Research Center.

RRAFOEILARFENMECHVRRRFBFMETAAOBR . EZEF el
BARBMRE L 22 BES AT LR 2Tt
MEMATHLRBRAIPWILITEEANBFMERAREEENEE

The University of Tokyo transformed into a National University Corporation incorporated
as The University of Tokyo; Ocean Research Institute restructured accordingly.

Center for Environmental Research reorganized and renamed the Center for Advanced
Marine Research.

R/V Tansei Maru and R/V Hakuho Maru operations transferred to the Japan Agency for
Marine-Earth Science and Technology (JAMSTEC).

BRI B ER R B OMEB SR ICHEVWERREFENZHE. ZOTIC3DD
ERBELSOOMEHBNHEFIOKDBHEREFI-REHZICRE
Graduate School of Frontier Sciences was reconstituted to establish Department of

Natural Environmental Studies in which Course of Marine Environmental Studies,
including three core programs and three cooperative programs, started.

BAMTEE D F<ENMBEIRIEF>HE

Marine Research Linkage group <Biosphere Environment> established.
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Organization of ORI
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EEZEBE R
Cooperative
Research

Vessel Steering
Committee
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Director

£ = =

Faculty Meeting

Research Centers

x = D ERERERE oo SBEATER - BEATE
LT I N ticen s
Research ysical Oceanography Ocean Circulation + Dynamic Marine Meteorology
Departments D5 [ == {5 IR TR R IR PP R PPPRRRPPPS SEEERLS - £TTREEE
Chemical Oceanography Marine Inorganic Chemistry + Marine Biogeochemistry
FLEFERIERERP oo BERMEY - BERMIRYES - BERTIM=IR
Ocean Floor Geoscience Marine Geology * Submarine Geophysics + Ocean Floor
Geotectonics
L EFERERBYARARFT e LY - MEY - REEY
Marine Ecosystems Dynamics Marine Planktology + Marine Microbiology * Benthos
AR REEERRT e BT - DFEFRE - TEERETA
Marine Bioscience Physiology * Molecular Marine Biology * Behavior,
Ecology and Observation Systems
LB EIRERFT e RISEIRE - BIREFEN - BRER
Living Marine Resources Fisheries Environmental Oceanography * Fish
Population Dynamics * Biology of Fisheries Resources
[ mw = 743 EaREEFERRE Y T — e AFERE - OFRRE - HEEE

International Coastal Research Center ~ Coastal Ecosystem * Coastal Conservation + Regional Linkage

L IEFRPERRERR Y S — -

Center for International Cooperation

EEER - RS
Research Planning + Research Cooperation
) EmBEY AT MRREY S — - BFEI AT LEHA - BEY AT LT

Center for Advanced Marine Research  Marine System Observation « Marine System Analysis

L BFMREENE (EYBRES

Marine Research Linkage (Biosphere Environment)

| = fifT B 3R
Research Vessels

/\
=]

FATREM RSN (JAMSTECERT)
Research Vessel Tansei-maru (in cooperation with JAMSTEC)

Fifrirzite ABEX (JAMSTECER)

Research Vessel Hakuho-maru (in cooperation with JAMSTEC)

L BRAMREEE
Office for Cruise Coordination

=n

L B R
Research Facilities

] BEAHRENITRERE - BT ERE/xy N-JEEE - A5 E - BEE - BHE - KR/ AFRE
Radioisotope Lab - Computer Room/Network Management Office + Aquarium Facility *
Cultivation of Microalgae and Bacteria Lab + Sample and Specimen Lab * Low-Temperature

Facilities

BER - S FRTERRE - @BTHERE - ASRAITEZE - BHE - AIEHE - NEE
Photography Lab + P2 Laboratory for Molecular Cloning + Machine Shop * Glass Blowing
Shop * Chart Library * Instrument Room - Library

MFEEEE - LRE - REFLEEER

Research Coordination Office + Public Relations Office « Hygiene, Health, and Safety Office

E -

Administration

LRSEEER ¢ ORISR - TR - REBR - BRRMR

General Affairs Division : General Affairs Section + Research Cooperation Section - Library

Section * International Affairs Section

U RIERR  BIEHR - RIBMR - BER - FEERR

Accounting Division : Budget Section «+ Accounting Section « Contracts Section + Campus
Facilities Section

| EE e EERR Ty Y —BHE

Office for International Coastal Research Center

EEEE

Committees

U ERAFEBFMR VY —EERER  KREF VAT LR EV I —BERER
BENZERARRR Y -EEZER BRNAZER  E LHENRAZER

B HREREE R LREER K- LAX—VERER - RERER - BREF1UT(RER
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BFEER RyhNT—JEEZER BFMCERT - BRAEEER BEZES
BERER I\ (A YAIVAEER - FERER HBEERABTERER
RBERER FHEZER FvV/\ABGEER

International Coastal Research Center Steering Committee + Center for Advanced Marine
Research Steering Committee « Center for International Cooperation Steering Committee *
International Cooperation Committee + Cooperative Research Committee + Research Facility
Management Committee * Public Relations Committee + Web Site Committee *+ Library Committee
« Information Security Committee + Computer Lab and Net-work Steering Committee + Computer
Emergency Response Team (CERT) of ORI + Examination Committee for Information Ethics *
Welfare Committee + Hygiene Health Committee * Bioscience Committee + Budget Committee *
External Budgetary Review Committee + Future Plan Committee + Evaluation Committee *
Campus Relocation Committee

I AHEFFNEEEERER

Steering Committee for Uchida Ocean Science Scholarship
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Number of Staff

as of May 9, 2007

B B i i AW B # | EHRES | RS & &
Professor Associate Lecturer Research Administrative Technical Total
Professor Associate Staff Staff
ReﬁiarfDeﬁErtheits 12 2> 12 %D L 18 - 1 54 3>
fEARIESR | ERAREY
Research Centers | {3t/ — 1 2 = 1 2 2 8
. International Coastal (1M QD)
| Research Center
| EBENPERRER
CREYY— 2 3 - - - - 5
' Center for International m M
' Cooperation
| GEEEYRT L
. WREYY— 2 3 - 3 - - 8
I Center for Advanced | (1) m
! Marine Research
BERREESE (EMBREE _ _ _ _
Marine Research Linkage
(Biosphere Environmer?t) % <PH 2
H BE R R _ _ _ _ _
Research Facilities 3 3
BAFRREE = _ _ _ 5 5
Office for Cruise Coordination (m M @)
= B 8 _ _ _ _ _
Administrationl:I 13 19
o &
'=.'rot:|'+ 17 20 1 22 21 21 102
@ 3 @) <1 m <1> 3 @) <5
PREE 1

() FEENE (

Number of Visiting Professors in parentheses.

) [F5REIE

¥ <D BARERFBHAREZHAR BAREFERUESEREY -2 EREENE CBEHRBHE) SN
Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies, Graduate School of Frontier Sciences
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BEVATLOBE

Outline of Educational System

BAMEFROHE  RRAFKRFERDH NFEEE ISR
BULTKERBEBEEELLTHIET  BLTHRELHIVEIE
TRERORERELL T BFEMEMOZMETIFNUCE L
TBFE ARETIICIE HEMREPIDHREN IR 512
FRMER REEGHEMRER LU FHREBI AT
FMEMOEFIRBEOAFHRICERL LRI BEM
RITDHEEIREHEELGRETHIEICHNET,

BAMEIE BEFBLLARICEBFACETET—~
EED . BEOHES~6RICLDERBER (EFEHHAR
EIF—I) EX, ZDEN FWEEDHLII.ChERFE
UEDFENEFTEIEENRELIBFEMEFRMELEES
FANTWETY, $ EERMRR REESFEMER
BLU FREBIR B AR ETBOM ALK § 247
RIES . KRFHOEEICAE T 2MRE LN RELAFR

Almost all professors and associate professors of the Ocean
Research Institute (ORI) belong to either the Graduate School of
Science, the Graduate School of Agricultural and Life Sciences,
or the Graduate School of Frontier Sciences, all of the University
of Tokyo, and are engaged in graduate programs through
lecturing and supervision of graduate students. Also, special
lectures in oceanography are given to undergraduate students in
the College of Arts and Sciences during their second (winter)
term. In addition, ORI accepts both domestic and foreign
research students and research fellows.

ORI staff are affiliated with the Graduate School of Science
(Earth and Planetary Science, Chemistry, and Biological
Sciences), the Graduate School of Agricultural and Life Sciences
(Aquatic Bioscience), or the Graduate School of Frontier
Sciences (Division of Environmental Studies). Numbers of
graduate students enrolled at the Ocean Research Institute are

listed below.
MREBHESLP REBMEESHEICIVMERE EEE
’T-.I_'O—(‘/\i_d—o
Rt B =
Graduate Schools Department Outline
RRKREXZRBR BZ2RARAM HIRRERZ ERRIMHRAERFE F ENHFD
Department of Earth and Planetary 308HY) BT TO—F S LV EEC
Graduate School of Graduate School of Science v = 5 &
o [
The University of Science s FEELARRROMAEREL VT,
Tokyo % Studies of a wide range of oceanographic
Department of Chemistry phenomena are undertaken within specific
. disciplines.
EYRE
Department of Biological Science

= ¥ & @
BEHRE
Graduate School of

Agricultural and Life
Sciences

O kEERE

Department of Aquatic Bioscience

oA Al R
BMEHREM

Graduate School of
Frontier Sciences

—1 ] BRARES
Department of Natural
Environmental Studies
CEFEEY -2

Course of

Marine Environmental Studies

CATALOG OCEAN RESEARCH INSTITUTE
THE UNIVERSITY OF TOKYO

BRANGHBEEDKBICH TZER
ME EMBEEEL TCCHEOREERR
ENERDBMELEBRLET,

Studies of the global environment and living
resources are undertaken in the entire

hydrosphere, including the ocean, rivers,
and lakes.

BREREFERICBFREFYI-IP
FlCHBSN BEREICEATZHER
RIDVWTEEH . FMIRE AN SRR
ETTHBIHLLOAEFTY,

Course of Marine Environmental Studies
was recently established. Studies of marine
environmental phenomena are undertaken
through multi-disciplinary and
interdisciplinary approaches.
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RSB RAS BEFAAR BARRLEI EFRAL T2

Course of Marine Environmental Studies, Department of Natural Environmental Studies, Division of Environmental Studies, Graduate School of Frontier Sciences

2006 F 4R FEBAIR B EMER OB EICENE
RREFEUHNREIN. ZOPIIZDODEFHEEEIDOD
MEBABELSEIBAEREFO-INVFICHEELEL
720 ZDEZ BERISRLET,

BIIHBEREBO7TE 25D HOTCISEREHIEOT
(ZB R TUAE, LOURDERIC DN BIE IR 4
WOERERBEHTHEIE SHICH L NEPERERT 5
HREMEHZVIERERMBICEEboTWBIEN
BRSSP HE>TEEL, BIEBICETFNA-HIPEICEST,
BERIFAICIEREL BEZOEELVIREICHIFLAYS
FHAICHAL T ZEIBLADRBETY, 2hIlIZEE
ANZZXLICET R ANA MRS B EREY X T LI
THHKEENHDVIRHER AR DEENEFHF 1AM DE
B RBIETT, I5ICZDERIZET L ERRERICETS
INFZHDTEIINEEEE A,

BHARIBEFI-ZAOKREREHE OB BFREARO
Xy IR ETCEEEFRERDIE SSICHARMBYARE
BORELEEBLTHEEEDICT—IVRAREITOHRT
ZhZhODBOMBMEE L. EERNICHEEHET T
WKZETT, T BEMEREEOMEE EHRAL GED
SNBZEN B ARERFEDLZILRTHEDEFHE
EHEHIBIULENDERZEICENET , ZDEHIBERBHE
BREOTOJILERENLERCRL . BEREBEHEN
(ZEEBEL . XD R T LEEREN T BAD X LEIRK T B A,
HIVIEPEOFEEFBOS)AICHFLWARMEERRL
IBAMDBRERZZEN ZDBEFREFI—-IDOBITT,

HREAREIEM RN RIEER BRREFEN

In April 2006, Graduate School of Frontier Sciences was
reconstituted to establish Department of Natural Environmental
Studies in which Course of Marine Environmental Studies,
including three core and three cooperative programs, started.
The principle and aim are shown as follows.

The oceans cover 70% of the earth, and have long inspired
adventure, mystery and imagination. 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 that graduate students conduct their academic life on
the campus of the Ocean Research Institute, offering exceptional
opportunities to participate in research cruises and other field
work. Students can observe natural phenomena directly, learn
modern research techniques, and pursue their own
investigations together with many young foreign scientists. 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
for current and future environme

Department of Natural Environmental Studies, Division of Environmental Studies,
Graduate School of Frontier Sciences

RRARZERZER — 1 8 8 Al f — BARAREFEK
B2 mRE#H
Graduate School of

Graduate School of Department of

The University of Frontier Sciences Natural
Tokyo Environmental
Studies

EFRIEFO—XR ) BEEE
Core Program
Course of - MERERIRF 5 5F
Marine Global Marine Environment
Snvironmental CEERRREE AT
tudies Marine Resource and Environment
BFREYBRIEFEDE

Marine Biosphere Environment

REEIRIES O—X | ] 7B

Cooperative Program

- BFRIREERED

Course of ) ; )

Terrestrial Marine Environmental Dynamics

Environmental EEYEREZSS

Studies Marine Biogeochemical Cycles
EFEMRERNE

Marine Life Science and Environment
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Number of Students Enrolled

as of April 1, 2007

i

JSPS Post Doctoral Research Fellow

- 2004 2005 2006 2007
Academic Year
| et 29 (1) 33 (1) 27 (1) 18
B 2 RWERB | M
! Science i
: B 34 (3) 34 (3) 26 (3) 20 (3)
3 et 13 (1) 10 (1) 14 22 (1
D RZEGBZAAB Lo
! Agricultural and Life Sciences i
; o5 22 (2) 24 (2 26 (3) 26 (3)
3 S 14 18 (1) 28 (@ 38 (1)
| FRARIE AN R R 3R c
| Frontier Sciences i
: 4 (1) 8 (1) 12 (2) 15 (3)
X %R be
Graduate School |
! XKERWARE o) _ _ o)
] Post Graduate Research Student
| BB W R & : _ _ :
; Post Graduate Visiting Student
| NEARRE N
[ International Research Student 2@ e @ 2@
| REBEHRE
3 Post Doctoral Research Fellow 5M 2 5 2
BEMZEEHRAMARE
Post Gr’aduate Research Student for Ocean Science 9 M 9 7 4
i 3% &£
Research Student 3 6 1 8 ®
BAZiiRESSHHEE 13 8 g 5

( )REHNEATHRH
Total number of foreign students are in parentheses.
JSPS : Japan Society for the Promotion of Science
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BHRAAAEEE

BAEME BRI DHERRD OEERLREER-TE
B ErER - EEL WA BBESBEIEE Y R
EHLAL. SUSHEELRI T — 2B L T BBRICLS
BHMEOR LEERB /012, 20045 F &) [
PEE|AEREBWLELE, TEL T EMAEME
B AFTAICEML CEBERIEEDERS LU
OBWIRWEELE MBETREOESMRICHI-I2EBIZIE
FEEESTVET , EEICHWTIE BB DR
BRI OBR ARAEETVET,, £ EMETHE.
Ny THE LBHEEROBRT -BABSELE MBETEOD
MRS DO TVWET , EREMIFLL T M- 0
E-EEOMMCD PN THEBEZEEL TVET,

Office for Cruise Coordination

The "Office for Cruise Coordination" provides support for each
R/V Hakuho Maru and R/V Tansei Maru research cruise. Its
main task is technical support of scientific equipment, primarily
via shipboard instruction. Other tasks include maintenance and
enhancement of equipment for common use, expert advice on
cruise planning, and dock service. It also selects, develops, and
purchases new equipment. The Office is supervised by a
manager and has three groups: Technical Service, Planning and
Management, and Data Management.

Director of ORI

AR

Organization R
#4% B E B RS
JAMSTEC =

and related research [+ =

&
i EA AE
= EXER B8R

Cooperative research

Director of office for

Administration >

Date handling service
team

Management team

Technical team

organization ‘ e vessel steering
cruise coordination committee
\
[ \ \
EHH-BHRF & b2 PR i [ES] i % ity i 2 B W R &

<«*| Users ( all Japan)

BXE=E

BREERE

HaEnEERO

RRAFEEFRAR
R E - K&
Researchers and
technicians of ORI

Library

Bl - ¥ LR EE

BEMERMCOMRES SV EEEEXIE TS0 HE
EHE-HEFLEENE RELAROSEISERLT
WET S RRAEMBEREES X7 LEERAL.
EFEBEOA T BHEICEY fhRKF - IREHEREA
HFIBARELTOET,

2007 F4B 1 HBEEDELFBERIIRDEBITT &
B EHEBFEDEMRFAOEE S SREAAH AFR
BL . MAINTVET,

BE# 37798631 (F1F 85281 . #& 3771335f)

HRAEEE A MRS 17918 (FOMERE2218  F AERE15712)
HEI%E 46281

The library houses books and journals encompassing the
scientific disciplines represented at the Ocean Research Institute,
and provides information services for faculty, staff, and students.
The library is part of the University of Tokyo Library System, and
provides other universities and institutions with online resources.

The library holds books provided !
by the Mitsui Institute of Marine
Biology.The main collection
comprises the
resources (as of Apr 1, 2007).

following

S I |
Books: 39,863 volumes (8,528 Japanese books and 31,335 foreign books)
Current journals (subscription): 179 titles (22 Japanese journals

and 157 foreign journals)
Maps: 4,628 sheets

OCEAN RESEARCH INSTITUTE CATALOG
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BFERE-RVNI—VEEE
EFAERECIE B ATVRAFETE Y —/NIBM
Regatta Systemz/R/LETEV AT LERE, Xy T—
JEBETIE BEEROZM - T —2EX ICRA] R G %
INT =IO AT LR BFA—INI AT LDEREDP DR
B - EIRERETH>THIET,

WA REMI T RERE
At TTRE AV ENE L MIBRHRRE
TIHDREET AEAREERZ/STOREEED
BEICEESNTVET M RERAIEREEL T R
SFL=YAL A A= HRNI e~k E K
BEBLL TR . SERABIOIN T71 2 OERIER
1@ PCRY—Z LY 15— R EEBATVET,

BEHEEE
BB E MR CRERESRE DI KK BKDOI
HHERTES1tKIE, 250 0 k&, 200 0 KHE, Z4~8
BRERE, PRHHROSLUVUEREMA-RATERE.
BEREDAELEEXRBRELZBELTHYET,

WiEE=x
BREERE . DZAMBEREET BRBET KEESE
ZED4DODEENS L) B FAME . MATRREF OKROMR
F HEAME B LU REIDBEERRET-oTHNET,

WEH=E
MAMTHRELLEH FIZSRREMHAB . BK SR,
W7 BAEH BEREREERE FREL TS
NEY,

WER/ SEE
KBRERE (+4C) 3F . AR EBRER (+H4T) 12,
HEAERETBE (—25C) 3NS5 4 KB THEER
R TR -ARPEBRBARORENIAEETT,

BEE=E
BEENHRE RG EMFF ASIROERDEDDEEE
BB, ¥ . BEREEE SR FIEEEZEE. 5L
VAL ZRE NI FZARER ZREEBMATHYIET,
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Computer Facility Network Management Office
The primary hardware of the computer facility is an IBM
Regatta parallel system. The network management office
oversees and maintains ORI's network, which is necessary for
exchanging scientific information and data, and providing safe
and effective electronic mailing services.

Radioisotope Laboratory
Biological, chemical and physical studies using radioisotopes
are undertaken in this facility, which is managed by ORI's
Security Committee for Radioisotopes. Major instruments
include a liquid scintillation counter, gamma counter, high
performance liquid chromatograph (HPLC), centrifugal
concentrator, and polymerase chain reaction (PCR) thermal

Aquarium Facility
An Aquaregina (with automated temperature control) with
freshwater and seawater inputs includes four 1-ton aquariums,
eight 250 liter aquariums, and four 200 liter aquariums.

Laboratory for Cultivation of Microalgae and Bacteria
The laboratory consists of four rooms: 1) a culture media
preparation and sterilization room, 2) a clean room, 3) an air-
conditioned room, and 4) a room with approximately 10
removable thermostat controlled tanks.

Sample and Specimen Laboratory
Samples and specimens collected aboard R/V Hakuho Maru
and R/V Tansei Maru, e.g., sediment cores, rock specimens,
seawater samples, dried and formalin-preserved specimens of
marine organisms, etc., together with various kinds of data, are
stored in this facility.

Low-Temperature Facilities
Experiments at low temperatures are undertaken in the low
temperature laboratory (+4°C). Samples and specimens are
held in cold storage (+4°C) or refrigerators (-25C).

Photography Laboratory
This facility includes a dark room for developing film and printing
photographs, and a semi-dark room with dryers for film and
prints. A slide maker is available for preparing slides and figures.
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TO—HARAN) =S XF L
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6. EBREFEMIE. T XA RINYT AF L RINT BERA
HIRRE REEIREE  EGRINEE

7. RAfALtEES et . RESHEGSE S

8. YINBE 175 T ) LIRHEEBR Ty AT AX—2— L
NivalBIFEITEEE
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Ny T4 T ORY b

WEE
AR ECEDD O RIT LR EES . FMHRMA
EA-BRAOHMBIIbEbE . EEERLEICFIAS
hTVEY,

Machine Shop
The machine shop is used for the design, development,
testing, and repair of instruments for use at sea. Visiting
scientists and students may obtain advice and instruction on
machining in this facility.

Glass Blowing Shop
A technician oversees this open shop facility. Requests can be
made to learn glass blowing techniques.

Chart Library
Collection of charts of various locations and sizes.

P2 Laboratory for Molecular Cloning
A Class IIB safety cabinet is available for recombinant
deoxyribonucleic acid (DNA) experiments under the P2 level. A
DNA synthesizer, a DNA sequencer, and an electrophoresis
analyzer are also available.

Instrument Room
Widely used instruments are installed in various rooms for the
convenience of researchers.

1. Autoanalyzer, elemental analyzer, isotope-ratio mass
spectrometer, spectrofluorometer, ultracentrifuge, and
centrifuges.

2. Two electron probe microanalyzers, two X-ray fluorescence
analyzers, two X-ray diffractometers, and apparatuses for
geological sample preparation.

3. Carbon, nitrogen, and hydrogen analyzer, and a Coulter
counter.

4. Inductively coupled plasma mass spectrometers (ICP-MS)
and atomic absorption spectrometer.

5. Electron microscope and ultramicrotome.

6. Scanning electron microscope, ion sputter, and critical
point dryer.

7. Thermal ionization mass spectrometer (TIMS).

8. Radiocarbon dating system, liquid scintillation counter, and
gamma spectrometer.

9. DNA sequencers, Real-time PCR system, Automated colony
picker, Biomeck 2000 pipettering robot

Lecture Hall
The lecture hall is used for symposia, meetings, and lectures
by both domestic and foreign scientists.

OCEAN RESEARCH INSTITUTE CATALOG
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EFARBEMAE 52—

International Coastal Research Center

REFRA BM48F4R12H

Address :2-106-1 Akahama,
Otsuchi, lwate Prefecture

Established : April 12, 1973

FEMRAERR R
W%
BYEEROKHE | /NEUKAE 3.5X1.5m 287, FEIKHE 6.0X3.0m 2
RERKIBE [ 97.2m2, 8K - KK - RRAHIEHEES
KBUK G © BAKBUKEE 200t/ 8.
FRATEKEALEE 100t B 2K
RKEUK G HERY © KKEUKEEE 30t/ BF
RIEERE

| B4l
BRIAREIENIGHFEE
1018 B O ERAIEEER
STD (7L v 7EFE)
ICPEE N4 E Agilent 7500CS
EEREFIEMSE | BASF JSM-5800LV
ZEEERE FIEMSE - BAEF JEM-100S
CHNI—4—: 14 % 14T ZFK IMIO
S Bt RB=R DS ¢ B55P-3. HIL70P-72
F— b T7FSC4H 1 TS5 - JL—~ TRAACS 2000
BRKER T N KBl
TSIy b ISy 78 MTDE, ORIE Z»
FERERAMREEE
T4 AT YT
WRB I AIZATy XL 24Y—1 /10m?, Ky 7 XA75—

| B
B 4 1 FRP12t, 17.1X4.1X2.0m. 740PS.
300kgX1000m™ 1 > FiZH BT : FR17FE18218
1) 7 Z 1 FRP1.0t, 7.37X2.0X0.37m. 25PS.
50kgX100m™ 1 > F T : Fmi55E3R24H
F v LY v—=1":FRP0.7t. 6.75X1.89X0.48m.
30PSHRs BT FR11E3H25H
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MResearch facilities
Qutdoor breeding tanks: 3.5X1.5m 28 tanks, 6.0X3.0m 2 tanks
Aquarium room: 97.2m?
Sea water supply facility: pump capacity, 200 tons/hour
Fresh water supply facility: pump capacity, 30 tons/hour
Radioisotope laboratory

MSampling and experimental equipments
Weather and sea condition monitoring system
STD
ICPMS
Scanning electron microscope
Transmission electron microscope
CHN corder
Preparative ultracentrifuge
Auto-analyzer
Water samplers
Plankton and fish sampling nets
Sediment traps
Bottom samplers

HResearch Boats
Yayoi: FRP 12 tons, 17.1X4.1X2.0m,740PS, 300kg>X1000m winch
Riasu: FRP 1.0 tons, 7.37X2.0X0.37m,25PS, 50kg>X100m winch
Challenger IlI: FRP 0.7 tons, 6.75X1.89x0.48m, 30PS outboard motor
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FHMAAR —AFTAL-ORA

Research Vessels—Tansei Maru and Hakuho Maru

RRAZBEMEAIE AEARTBORERFEEL THE
FEALABADZEOMEMERFREL. ZhSDHRRMIE
SEXRFARZELTAREEOMREEISFEHINTE
FULAE 2004 ELSE MENV BFEMER RS
(JAMSTEC) (CBEIh  RRAZBFMERA B EMTR
AREEP RN CERRRMOEMICH > TVET,

REALIE 1982F LML =2 R5Im 61010
FERMEMTH) . EELTEREEDOREMR TIERELT
WET, £ BBRFALIE 1989F ICHML -2 R 100m FE5h
CEBIMDO KB ERMTHY RF EEEMHOT MR
DBEEEBLLTROMEMBEICFHAINTVET,

R.V. TANSEI-MARU

The Ocean Research Institute coordinates scheduling and
operations of two research vessels with the Japan Agency for
Marine-Earth Science and Technolgoy (JAMSTEC).

The research vessel Tansei Maru is 51m long and displaces 610
gross tons. She entered service in 1982 and is used for a
relatively short cruises near Japan. The research vessel Hakuho

Maru is 100m long and displaces 3991 gross tons. She entered
service in 1989 and is used for cruises globally.

R.V. HAKUHO-MARU

FHHARR XS
#EI:198252H1H
HEK:1982F7H9H

#%T:1982%10A15H

Research Vessel Tansei-maru
Keep Laid: February 1, 1982
Lanched: July 9, 1982
Completed: October 15, 1982

FHARAR 2R

T :1988F5H9H
#EK:11988%F10A28H

¥ T:1989%F5H1H

Research Vessel Hakuho-maru
Keep Laid: May 9, 1988
Lanched: October 28, 1988
Completed: May 1, 1989
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1962.4.1-1964.3.31 (&) HS X
(deceased) HIDAKA, Kouiji

1964.4.1 - 1964.9.9
(deceased) MATSUE, Yoshiyuki

1964.9.10 - 1965.9.30  (#) #:T =17
(deceased) MATSUE, Yoshiyuki

1965.10.1 - 1967.9.30 /I\E& F|H
OGURA, Yoshimitsu

1967.10.1 - 1968.11.30 (&) Pk 274
(deceased) NISHIWAKI, Shouji

1968.12.1 - 1972.10.31 3378 #CF
NASU, Noriyuki

1972.11.1 - 1974.10.31 (&%) G 4
(deceased) NISHIWAKI, Shouji

1974.11.1-1976.41 (&%) NH BE—EB
(deceased) UCHIDA, Shin-ichirou

1976.4.2 - 1980.4.1 () HT% B=
(deceased) MARUMO, Ryuzo

B AME
NASU, Noriyuki

1980.4.2 - 1984.4.1

1984.42-1986.4.1  PRER RAEZ

HATTORI, Akihiko

1986.4.2 - 1990.4.1 (&) IR SR
(deceased) NEMOTO, Takahisa

1990.4.2 - 1993.3.31 %H Bif
ASAI, Tomio

1993.4.1-1997.3.31 FEF H
HIRANO, Tetsuya

1997.4.1-2001.3.31 I &N
TAIRA, Keisuke

2001.4.1-2005.3.31 /)\ith Ehk
KOIKE, Isao

2005.4.1 - 2007.3.31 &
TERAZAKI, Makoto

2007.4.1 - P fE
NISHIDA, Mutsumi

(&) T T FBRR)

1983 JEEB 58
HORIBE, Yoshio

1984 ZEEX
TAGA, Nobuo

1984 =IE ALE

NASU, Noriyuki

1986 RH 5¥3X
TOMODA, Yoshibumi

1987 BRER BAZ
HATTORI, Akihiko

1987 He E—
TANAKA, Syoichi

1987 FKREBEZ
TERAMOTO, Toshihiko

1987 TF 81T
HIRANO, Toshiyuki

1993 e Ea =y
ASAI, Tomio
1993 Y S i)
KOBAYASHI, Kazuo
1993 A Lk
ISHII, Takeo
1997 81| FEA
SEGAWA, Jiro
1998 AL SR

OKIYAMA, Muneo

1998 T8 Eh
HIRANO, Tetsuya

2001 A 58h—
KAWAGUCHI, Kouichi

2003 A+t Egd
KIMURA, Ryuiji
2003 T BN

TAIRA, Keisuke

2003 KFH #E—
OOWADA, Kouichi

2004 oA BERY
SUGIMOTO, Takashige
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BIF{LFERFT

Chemical Oceanography

BFIDLE CIIEE DR E L IERR

BEERFEIEH

Marine Inorganic Chemistry

X e
Professor

HEHIR

Associate Professor

Bh%x

Research Associate

ETRBEDH

EE R
GAMO, Toshitaka
/NI T

OBATA, Hajime

Hil T
NAKAYAMA, Noriko

Marine Biogeochemistry

IR

Associate Professor

BhEx

I &SR
OGAWA, Hiroshi

25 flER

BIEMIEFEM

Physical Oceanography
BERKERD T

Ocean Circulation

2 e JII58 1E4
Professor KAWABE, Masaki
HERM [ AR
Lecturer OKA, Eitaro

Bh#R HiA KE
Research Associate  YANAGIMOTO, Daigo
HNEMHE L)1 FEE]

Senior Technician KITAGAWA, Shoji
BERRNESEH

Dynamic Marine Meteorology

X e EES I
Professor NIINO, Hiroshi
IR RE EX
Associate Professor IGA, Keita

BhEL it = (4RE)

Research Associate

NAKAMURA, Kozo

BEL S F AR

Marine Bioscience

Research Associate MIYAJIMA, Toshihiro

HiTEFIEE B4 4
Senior Technician SAOTOME, Nobue

BEEYEREBF

Living Marine Resources

FIRF 5
Physiology

%

Professor

AR

Associate Professor

IR

T EER
TAKEI, Yoshio

T
HYODO, Susumu

HT &

Project Research Associate KUSAKABE, Makoto

HNEM#E INERE B
Senior Technician OGASAWARA, Sanae
BFBERESET

Molecular Marine Biology

% P BE

Professor NISHIDA, Mutsumi
IR BB R
Associate Professor WATANABE, Toshiki
BhEL = ET
Research Associate ENDO, Keiko

B B &=
Research Associate MABUCHI, Kouiji
ITHEREITAS T

Behavior, Ecology and Observation Systems
EXe B BB
Professor TSUKAMOTO, Katsumi
JEle 1N FBA
Associate Professor KOMATSU, Teruhisa
BhE figtE 1E

Research Associate INAGAKI, Tadashi
BhEL AH f#—
Research Associate ISHIDA, Ken-ichi
Bh#R R

Research Associate AOYAMA, Jun
HTEM 8 AR BEFF

Chief Technician OYA, Machiko

RIZSHES T
Fisheries Environmental Oceanography
iz ZH —Bp
Professor YASUDA, Ichiro
B3 7 £7Z
Research Associate ITO, Sachi-hiko
HiTEME AL B
Chief Technician NAGAE, Hideo
HiTErEE AR BF
Senior Technician MATSUMOTO, Machiko
EREBRSE
Fish Population Dynamics

RETIERUR BARE B
Professor SHIRAKIHARA, Kunio
BT T —
Associate Professor HIRAMATSU, Kazuhiko
Bh¥ B R 1
Research Associate  KATSUKAWA, Toshio
HiTEFIEE FI X
Senior Technician MORIYAMA, Akihisa
HEREESEH
Biology of Fisheries Resources
S e 2 RAR
Professor WATANABE, Yoshiro
RS A M

Associate Professor KAWAMURA, Tomohiko

Bh¥x IRIE BER
Research Associate  SARUWATARI, Toshiro
HiTEME R BF

Chief Technician HARA, Masako

IR REREARM
Marine Ecosystems Dynamics
FEEY S

Marine Planktology

iz FaH BT
Professor NISHIDA, Shuhei
R 2H H
Associate Professor TSUDA, Atsushi
Bh#L gl ;=
Research Associate NISHIKAWA, Jun
HTEME A EIL

Chief Technician ISHIMARU, Kimie
WEM ST

Marine Microbiology

iz g —%&
Professor KOGURE, Kazuhiro
IR Bl 18—
Associate Professor HAMASAKI, Kouji
Bh#X i B2
Research Associate NISHIMURA, Masahiko
Bh#x FHE =
Research Associate WADA, Minoru
HirEFIREE BAR AEF
Senior Technician TSUKAMOTO, Kumiko
KEEMAH

Benthos

R /NE KRR

Associate Professor

KOJIMA, Shigeaki

BFEF AR

Ocean Floor Geoscience

BERKMEZSH

Marine Geology

iz Bl E=—
. Professor TOKUYAMA, Hidekazu
i B H—Ep

Associate Professor ASHI, Juichiro

Bh#R At Kz

Research Associate  NAKAMURA, Yasuyuki

BH ERA

Research Associate SHIRAI, Masaaki

Hig (F) BE £

Technician KAMEO, Katsura

B EMIRYIRE 5

Submarine Geophysics

E2E

Professor
IR
Associate Professor

Bh#x

Research Associate

IZ7—R-F-d74>
COFFIN, Millard F.
HE BT
OKINO, Kyoko
S Hh—
IMANISHI, Yuichi

BEETIN VXD

Ocean Floor Geotectonics

R

Professor

Research Associate
HATEMEE

Senior Technician

JIE T
KAWAHATA, Hodaka
HERIE

INOUE, Mayuri

AT T4
TAMURA, Chiori

¥ AFRE FERAIRTFMRN BRBEFEN BFREYI-X ARBERS

Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies,

Graduate School of Frontier Sciences
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EFARBEMAE 52—

International Coastal Research Center

BENFERXRMA L 52—

Center for International Cooperation

KinBEVATLMAL 52—

Center for Advanced Marine Research

BREERESEH

Coastal Ecosystem

IR oH 2B

Associate Professor ARAI, Takaomi
RTEME R F—

Chief Technician MORITA, Koichi
RS R ERE
Technician KUROSAWA, Masataka
BEGRE9H

Coastal Conservation

v a—R () -HE KT i
Director, Professor  OTAKE, Tsuguo

IR 1E#E "X
Associate Professor SATO, Katsufumi
Bh#R f2H H#
Research Associate  FUKUDA, Hideki
o E #5555

Regional Linkage

BB FH ESE
Visiting Associate HIRATA, Takafumi
Professor

SHEMAEE S F epEEEy

Marine Research Linkage (Biosphere Environment)

EEFRS T

Research Planning

£S5 =) R e
Professor MIYAZAKI, Nobuyuki
R BEE 2

Associate Professor MICHIDA, Yutaka
R Ei /N
Associate Professor INOUE, Kouji
MAEN 7 E

Research Cooperation

toh—R () 3R MR JER
Director, Professor UEMATSU, Mitsuo

2 a—K(GR)

Director

B BB
TSUKAMOTO, Katsumi

BIEY AT LEHRI 5B

Marine System Observation

E9€5-] &% B F
Professor SANO, Yuiji
R BE M=
Associate Professor FUJIO, Shinzou
Bh#L =il EA
Research Associate  TAKAHATA, Naohito
Bh# B 2R
Research Associate  TANAKA, Kiyoshi
BEVAT LRSS
Marine System Analysis
E365-] Zl »$H3
Professor KUBOKAWA, Kaoru
R K 58
Associate Professor AMAKAWA, Hiroshi
R A FHE
Associate Professor URAKAWA, Hidetoshi
A+t EHF
Research Associate  OMURA, Akiko

Research Facilities

o esierd At wE
] Professor KIMURA, Singo
* BN )l &+

Research Associate KITAGAWA, Takashi

IS A EF
Associate Professor PAKU, Jino
EEHEHE Bk A
Visiting Associate SAITO, Hiroaki
Professor

HAMAEE=E

Office for Cruise Coordination
R () TEE R

Office Head GAMO, Toshitaka
H TR

Technical Team

HitEFIEE B2 R
Senior Technician WATANABE, Masaharu
g SH £
Technician IMAL, Keiri

it g AiE Hi
Technician ISHIGAKI, Hideo
Hift g /INHE {278
Technician OGUMA, Keniji
EEE

Planning Team

BhER (3%) faiE 1E
Research Associate INAGAKI, Tadashi
TS BE#
Technician KAMEO, Katsura
BB

Information Team

iz (%) A R
Professor GAMO, Toshitaka

¥ AFRE FEBAIRFEMER BRREFEN BFREFI X ARBENS

Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies,

Graduate School of Frontier Sciences
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ERIEE

Machine Shop

HATE S 2F E
Technician KANEKO, Akio

BEFHEHE/ XNV -VERE

Computer Room / Network Management Office

RS HiHE Fhic
Technician TANAHASHI, Yuki
BEE

Chart Library

HATE A+E T
Technician IGARASHI, Chiaki
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FHEB

Administration

EEHR BRE T
Executive Secretary TAKAMIZAWA, Mitsuko
General Affairs Division

MERE 21 B2A

Head, General
Affairs Division

HME (CEREEY) F1R fF
Senior Specialist KATAGIRI, Kazuko

SUGIMURA, Seiji

F5 BN
SUMIYA, Keisuke

HBHRE
Head, General
Affairs Section

MEBARE T
Head, Research HIRAMATSU, Manabu

Goperation Section =& BEF
NAGASHIMA, Yuko

Senior

HMERS EH TAT
Administrative Staff AMADA. Sumiko

| B3 A R e e
eaj&,)t@ary%ection a-IIIJ(A Yasuko

=FE Ml B F
Head, International ICHIKAWA, Yuko
Affairs Section

Senior

Administrative Staff

1R1ER

Accounting Division

RERR AKX 7%

Head, Accounting MATSUNAGA, Shigeru
Division

& (BE#EY) FHIE

Specialist YOSHIDA, Tadashi
EFME =5 ZER

Senior Specialist TAKANO, Tetsurou
AEHRE R A&

Head, Budget Section AIMI, Haruyoshi

*E e &54

Senior YAMAGUCHI, Takahiro

Administrative Staff

[ESEAES S WK FOR

KOBUCHI, Kazuhiro

A ti
gg L ccounting RRAE BT
ASO, Kuniko

Sohha

Administrative Staff

ZH EF
YASUDA, Masako

AiREfeRatiie)Staft  HH I
YOSHIDA, Tadashi

FE NE B R
KOG, Tetsuo
Head, Contracts Section

seRdR R XE X
NAGANO, Futoshi

Administrative Staff
EfRFBEMA L 9—BHE
Office for International Coastal Research Center

& HiE X E

Specialist YANAGISAWA, Shigetaka
EBRERR & 1=

Head, Center Office  FUKUDA, Jin
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E - 3]

Conference Committee

{£8A Term 2006.4.1-2008.3.31

F 4 LBERFAFZ R IRIRIBRFR R EE5-d FAR FH—BR
Outside the Graduate School of Environmental Science & Faculty of Environmental Earth Science, Hokkaido University ~ Professor NORIKI, Shinichiro
Universiv btk A FERKEMEH R # 1% it %
Graduate School of Fisheries Sciences and Faculty of Fisheries, Hokkaido University Professor IKEDA, Tsutomu
RRBAFERFBEMFE iz AR
Faculty of Marine Science, Tokyo University of Marine Science and Technology Professor MATSUYAMA, Masaji
BHBAFHBRKERAR 22— iz F B BB
Hydrosphere Atmospheric Research Center, Nagoya University Professor SAINO, Toshiro
FREAFAFREMFRE L 2— iz FHA ERB
Center for Marine Environmental Studies, Ehime University Professor INOUCHI, Yoshio
RBERFRFREMERFATR EE5d FHE9 F1k
Graduate School of Biosphere Science, Hiroshima University Professor ISEKI, Kazuo
E BRI E R E1E5-d &t B
Research Group, National Institute of Polar Research Professor FUKUCHI, Mitsuo
RBRFBHEFE Wiz ZARH HEX
School of Marine Science and Technology, Tokai University Professor KUBOTA, Masayuki
A RRAREEN BN E ST 42— HBRHREZSMETOT T L TALTa— LB
IFREE, JAMSTEC Director KITAZATO, Hiroshi
F A RRAFAFRIFRAEE E1E5d e —
Inside the Graduate School of Engineering, The University of Tokyo Professor YAMAGUCH]I, Hajime
University RRAFAFREFRARE iz L7 25
Graduate School of Science, The University of Tokyo Professor YAMAGATA, Toshio
RRAFAFRBEFEGTFMRREIR iz FAR —HB
Graduate School of Agricultural and Life Sciences, The University of Tokyo Professor AOKI, Ichiro
RREAFKFREHEIS AR B2 77 MEME W= BEE
Graduate School of Frontier Sciences, The University of Tokyo Dean AMEMIYA, Yoshiyuki
RRAFAFRIEFRARE MREME A E=
Graduate School of Science, The University of Tokyo Dean YAMAMOTO, Masayuki
RRAFAFREFEGHFZMER MEFRE EREF BE—
Graduate School of Agricultural and Life Sciences, The University of Tokyo Dean SHOGENUJI, Shinichi
RRAFHEMREAR i KR EF
Earthquake Research Institute, The University of Tokyo Director OKUBO, Shuhei
RRAFEEMRER iz 2 RAR
Ocean Research Institute, The University of Tokyo Professor WATANABE, Yoshiro
RRKFBHFMERR iz B BB
Ocean Research Institute, The University of Tokyo Professor TSUKAMOTO, Katsumi
RRAFBAEMGEAN R ZhH BE
Ocean Research Institute, The University of Tokyo Director NISHIDA, Mutsumi
= e v S = =
MAMARFIRAEEEZERESR
Cooperative Research Vessel Steering Committee {88 Term 2007.4.1-2010.3.31
w5 RRAFHEME EE5-d HH A=)
Outside the Earthquake Research Institute, The University of Tokyo Professor UTADA, Hisashi
Institute RRBERFBERNEE % = H RER
Faculty of Marine Science, Tokyo University of Marine Science and Technology Professor YOSHIDA, Jiro
REMAFILFHERR iz k)
Institute for Chemical Research, Kyoto University Professor SOHRIN, Yoshiki
RIBKFKEFE EE5-d aif K=
Nagasaki University Faculty of Fisheries Professor ISHIZAKA, Joji
KEMEME 2 —ALBERKEMRIAR BRGEEEEDBR wiE BEZ
Hokkaido National Fisheries Research Institute, Fisheries Research Agency Director YATSU,Akihiko
SRITHIRIRIE - B BELIRAR et (ERR
Global Environment and Marine Department, Japan Meteorological Agency Director,Marine Division KITAMURA, Yoshiteru
BAEMERREES TR i " 1B
Kochi Institute for Core Sample Research, JAMSTEC Director SOH, Wonn
B R RSB E I R T B A R E R D MR R fER
YES, JAMSTEC Director TAKIZAWA, Takatoshi
2 RERAFBFMER B i) == i
Inside the Ocean Research Institute, The University of Tokyo Director NISHIDA, Mutsumi
Institute RRKFBHFRREAR EE5-d mIl &—
Ocean Research Institute, The University of Tokyo Professor TOKUYAMA, Hidekazu
RRAFEEMER E1Esd —
Ocean Research Institute, The University of Tokyo Professor KOGURE, Kazuhiro
RERAFBFMER iz A REL
Ocean Research Institute, The University of Tokyo Professor GAMO, Toshitaka
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PROGRAM

EAMERAIE EEICHTRERNARRETOIZEER
HELE2EOMEEN DO HRFBMAERELT. &
MESFICHEWT ZOMREICEBESFAIATOET,

AFFDOERFBIE. BE BEEEBRDPOAEETST
B ISBEINEMBEELREDREIZDOVTIELRDESY
ToTVET, MRMERFIHIL. ZANDEETHER SN
B EMEMERERFAESZEESTERATEIN,
ERAREBEMR L 2—ROFBEHXERFHBICON
T ZFRADEE TR IN-BEMEAIGES RS
Sh BURETRESNET,

AEAR

BEHMAERBRL - HELXEFA
FHTMEMBBAIR RFELBDOVDAZR DY LLERY
REOMAEMBETOMEMTSHY . H5»UDROS NI
RETEICEDWHRNADRAZEETV . EAT AR
BAR EELTERABDOREMEDATET>TVET,

BERRFBEME L 54— HEFIA
BEFEAEAOERARBEMA L 2—2F AT
HRAFMATH) MRS DODARENI A E2—ISHFELT
MRETOHARMREEFEE D BOMREICLIME
ESDRFETO>TVET,

WhEF X FEFIA
8B Z ABD1~2BROMEE S . LBV D E D
REICLIHARDMRESE FISDIRRE D AFRIC
HELTRRETHO@BEZRHTHIEEERELLIE
MREEHEN HVET,

=17
ASEEFEA
Annual Schedule of Application
R EAB NERHE | ELAHARR
Service to apply Announcement| Closing date
B E R 8H 9RA%F
R/V Hakuho-maru August September
» vd N 8H 9RA%F
R/V Tansei-maru August September
ERELEBFRRAEY Y —

HNEMRE - HMAER 108 11Bx
Visiting Scientist*Research Meeting in October November
International Coastal Research Center

R 55 3 X

NEMRE - ARER 108 11B%x

Visiting Scientist*Research Meeting in October November
Nakano Campus

The Ocean Research Institute offers a cooperative research
program for scientists conducting fundamental ocean research.
Many researchers across all scientific disciplines participate in
the program. Invitations to apply to the program are issued
annually, one year prior to the year of shipboard operations.
Each proposed research plan is reviewed by a special
administrative committee consisting of ORI and external
members. Visiting scientist applications and research meeting
proposals are subject to approval by vote of the entire ORI
faculty after reviewed by conference committee consisting of ORI
and external members.

Available Services

B Research Vessels Hakuho Maru and Tansei Maru
The research vessel Hakuho Maru conducts cruises worldwide.
It is available to scientists having research plans relevant to
the scientific themes of each cruise, which are announced in
advance. The research vessel Tansei Maru is available for
cruises near Japan.

Minternational Coastal Research Center
The International Coastal Research Center (Otsuchi, lwate)
offers two services. One is providing in-house laboratory space
and facilities, and the other is assisting small groups holding
on-site research meetings.

ENakano Campus
This program supports relatively large scientific meetings
lasting one to two days, and relatively small meetings lasting
several days. It also supports short-term visiting scientists.

lLnwabhek:
RRAFBEAMEFR BER ARBHER
T164-8639 R AP EHFXEE1-15-1
Tel (03)5351-6354:6355-6370°6373
Fax (03)5351-6836

For Inquires :
Cooperative Research Service Office, Ocean Research
Institute, The University of Tokyo
1-15-1 Minamidai, Nakano-ku, Tokyo 164-8639
Tel : +81-3-5351-6354,6355,6370,6373 Fax:+81-3-5351-6836
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BB ERPT
Department of Physical Oceanography

BERERDE - BIFAINZEDH

Ocean Circulation Group * Dynamic Marine Meteorology Group

B F L BB
Department of Chemical Oceanography

BEREBEZENE - ETRBENH

Marine Inorganic Chemistry Group + Marine Biogeochemistry Group

B BRI BT

Department of Ocean Floor Geoscience

BEEMBEZNE - BEEMIRYEBEZNE - BEET I N _IXANH

Marine Geology Group * Submarine Geophysics Group *
Ocean Floor Geotectonics Group

BFERRRENREERT
Department of Marine Ecosystems Dynamics

FREYDE - WEVDE - REEVDH

Marine Planktology Group * Marine Microbiology Group * Benthos Group

V=3 AN TN 4

B FE R FERPT

Department of Marine Bioscience

HEZNE - DFEFREDE - TERERESHAINE
Physiology Group * Molecular Marine Biology Group *
Behavior, Ecology and Observation Systems Group

B EYEIREBFT
Department of Living Marine Resources
RIFHENE - BRENNE - ERELEDH

Fisheries Environmental Oceanography Group *
Fish Population Dynamics Group * Biology of Fisheries Resources Group

NS A=) ~
==y e A e
International Coastal Research Center
NERERDE - hFEREDE - thiEhSEEs g
Coastal Ecosystem Group  Coastal Conservation Group *
Regional Linkage Group

BFRFEREEM R T Y —
Center for International Cooperation

TEBRDEF - MEBIDE
Research Planning Group * Research Cooperation Group

B EY AT LARRTEY 5 —
Center for Advanced Marine Research
BEVRAT LFHAIDE - BEVRT LT DE

Marine System Observation Group * Marine System Analysis Group

BEFEED T <EYBIRIESE >

Marine Research Linkage <Biosphere Environment>
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AECEMOEFISELARAEDTIREEFRBELE
FHERRDOFRNCLIBEE R EE - KRB TOH - EHE-
K ZBBERFBHEDITIBDWMM L INT L Lo THERFE
NTWET ZDD . CDEIBEHE - KRS ZXTLOYIE
i HEOBRBEZNICEKRBEHO FAIE. AFOERE
ICRHZR2NRBTY,, BAMIEBEFEMTI. REB,PSR
Blh 3B REROFNEKEOTR - EE B B+
AREDOHEEEREZORBRELCIBE - ATEILLEI
DWW BBIICEDCE ERIERE N EEOREIRET-T
BN REBZEHOFRICARAI R G BFE - AR AT LDIEEE
ERRFED 7= DIRAREEDH TVET,

GPSY 7 DhiEk The present climate and oceanic environment supporting life on
Launching of GPS sonde

earth are maintained through subtle balances among heat
transport in the oceans and the atmosphere, and exchanges of
heat, momentum, water, and carbon dioxide between them.
Therefore, clarifying the physical mechanisms of the ocean-
atmosphere system and predicting long-term variations of the
system are critical goals for both science and society. We
investigate general ocean circulation, water mass formation and
conversion processes, air-sea interactions, and oceanic and
atmospheric disturbances through observation, theory, numerical
simulation, and laboratory experiments.

BFRIERDE

Ocean Circulation Group
BAEABRDEEENF . BIVKBOHR PP HICRETHBIOERE
BIEL X FHEORMERBRREROICHARME IO EICSLDE
| HBAEERL-MREED TN,

FREKE D ATEREDATE We primarily investigate the Kuroshio and North Pacific deep circulation

Observation of current velocity, water temperature, based on ocean observations, in order to clarify the properties and dynamics
salinity, and oxygen of general ocean circulation and its roles in the formation and distribution of

water masses.

NaeE = A AN

AR IFZDE

Dynamic Marine Meteorology Group
BHELORFEEDOADZZLRKRT - BEOBE(FRICEIHZIE7 - Bl
BEDFTNOERBIELCE A7 — 20 BiES 2L -3 hE
EiH . FENRBEREEDOFHEEAOTHEL TS,

Our group studies the mechanism of atmospheric disturbances over oceans
and the basic hydrodynamic processes of convection and turbulence that
play important roles in atmosphere-ocean interaction, through observation,
numerical simulation, theory, and laboratory experiments.

BERREOREFE

Deployment of acoustic current meter

OCEAN RESEARCH INSTITUTE CATALOG 23
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Department of Physical Oceanography, Ocean Circulation Group

HARDBEKDIEEABRIE . HPIES . ZBILRFEL
EDBEMNRIME . ZEEMCENDLELREELER
BV B EORIR. BEEEOKBEOT K L&, B
HFEMOEBLEILESL MBRORBRRBEKIEES LU
BEOEBRICAKEZEHEESEATVET LVEERIC
AEPEDBIREDTIER  EBEEATDRBRY KEH»S
A LEBO—EHESBEICRD > THXTIIETERL
TOET, LFROFRBETCRBENTENAZ . ZTOE
P EBEBRTT ZTO/0 BEXELRDIBHDT
BUBEELMRNRTT, £/ BECEBEICAE LT EL
RIZTEHORBEEOEPLEELRERRE T, 5.
3000mMELIRD B F KD RERIRD . KEKE DR R X
RBREHLEICEETT, ChiZ AL RTEEDBIK TLRE
ISIEEL-BKPE L TREBAERICERL . mERE
KEBINEF ST DBKEE) . ZO—EHP AXFF%I
FUTHATECRELSIGER T8V AL BKTE
RTY . ZORBRTHIILKFFETORREEDIERE L.
FERROLSMGEIEMFRTI/-DICBOTEETT,

BERBERLBFIE.OULABERROEEENFE L
VBERRDP KBEOTRY D HICRA-TREDRERER
BLTH) B RFEDEHMERBREOMEICNE
ANTVWET BEOEREAND-DICHA T —25EHR
LTHY MRMTOBERANEZT-(EELBETOS S
BF—2%WMEL HEEREL TbEREEEMEETE
DF—2NEV. BEDBFEERICIERTI/LHIC. X
hoDT—2&MBFLHFHIBEERL CVET,

BEODEEMAT—~

OERHNRBERE-REDHRA
EPARETEEORBEHERR - REaDEESLUA
FHEEE BN KB D T -2 EETIVETE THAS
MICLTEEL, SRIE B KIETORELIEC2E
BIRO=RTIEEDERAEZEIEL TVWEET,

@It KT HRBREIR DR DERRA
FEREROBRERTCHIIAARTFIE REKDOBFENDEE
eBEMFPOEHEDDICHENHELWEIH T, 22
T.BKEEEZERECHELCRRICATNL. REBRERE
BRADRIERFEE LIANDBRLEELRASHIZLTVET,

QI KT HRBRROAR - REDFMEER
FEBROBREISHBBERILICIHEZ, IO TER
PUBETY, RBERIROEMBREERDAHICARERIC
SEMRBAEEZTV . EREEE 2RV A IE L RE
REOFHHEEHIFEDMREToTVET,
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General ocean circulation plays a large role in the global climate,
environment, and ecosystem by transporting heat, greenhouse
gases, nutrients, and plankton. The Kuroshio carries significant
heat northward, thereby influencing global climate. Important
deep ocean circulation must also be investigated especially in the
North Pacific, where global deep circulation overturns to the
shallower deep layer.

The Ocean Circulation Group investigates the properties and
dynamics of general ocean circulation including the formation,
distribution, and variation of water masses. Our foci are primarily
the Kuroshio and North Pacific deep circulation. We acquire high-
quality oceanographic data from critical areas at sea, and compile
data from national and international sources. We seek to
understand the state of the ocean through analyzing these data
and discussing the dynamics of the phenomena.

Ongoing Research Themes

@Current path, velocity, and transport of the Kuroshio : We
are investigating how the path, velocity, and transport of the
Kuroshio vary in space and time. We are examining the
mechanics and dynamics of the Kuroshio large meander and
the 3-D structure of Kuroshio circulation.

@Trajectory of deep circulation in the North Pacific : The
North Pacific is critically important for understanding deep
ocean circulation, but presents many challenges, including
diluted water mass characteristics and complex bottom
topography. We seek to clarify the routes of deep circulation in
the North Pacific.

@Transport of North Pacific deep circulation : We monitor

deep current velocities in the North Pacific using moored

current meters, and evaluate volume transport to improve
understanding global deep circulation.

FREBIFDEETEFREECTD DEINIESE

Recovery of a mooring of current meter and CTD
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Department of Physical Oceanography, Dynamic Marine Meteorology Group °

WEHROSHEEXBELTWSAREEER BEEELTE
WCBWBEFRETOBRBELR/E AT LEEBRLTVE
T B ERRKIBEALEDBADEERIL . KR BEICEA
BEDISTREH - KEEDTF T AL TREISINTVET,
— A BAEPSHAIN R PKERRE AT RO HPE
RELE SFLEREAT—ILDBEDORE - FEICKELF
BLTWEY ZOIIITEREIRTLDIRDEVEIEFEIC
EEL BBERSTFAT 32012 RPEREILDHET
ZAR - BEOERNLBEICHATIEENIRAIRTHD
ZEN LIRENCHEL TR INTETWET . BEXR
NEABH TR . AREBEOHEERICEAD 7 - AL
BEREAE. SFSEEAT - BHEBILOERE - BE-2H=
ZLEBB T -2 DB - BEI2L—23r - hEER-
EARGBEREEDZHEFACLERALTOET,

BEOELEMAT—7

QOHARBNEBELICRETIAR[EBILOHAR
RECKELSERP RETIE BAEALDOEELT
FERLAT-BEEMEERYPES RIS ALK
EEXR—F—0O7 KFEXF—ILHE100kmIZED XY
BRE) BEPRELT. TEPSREEEELET, — A,
BRAICE ERENRENEZVEEIAVERRED1E
MANE EORIFBICBELTRAARICEFERNED -
S5LET, ShHDESETIINRELRTEDBH B
HBHEEERELTEY . ZOEER HFBE DRZRBILRS
KEBRRFLH2HETT,

O xtRENHE-HEHBLEPFETOMARE
B EESN WA B BN AEECERFRORER
EHVET, o W AREBICLDINE F R D E X S HEER
DRFEICKZERBEEZ227/-0. ZORELEBIE
BOMEIZEETT,

QXK -BEEDIFVvIRIIEATIMA
BRBEAIPSEEINIKEREZIXINF—RELTE
ETE3—F . ZOMEICL)BRICSERLESBER.A
HEGEEMELET, /2. AR - BEIIBERTDEE
EOXBEEL TEFMIROBEZOEEFHICBEFSL TV
¥, AR EBAROMEBEENOKRICEALIKR -HEHE
BREBOIREEXZORRET IR -BEFILD
HEAEORRBII AR BFEEEEROERICAIXRTY,

OERNERICLIAR - BEBILOHMA
AR -BFRILOERIERE S OMEEH /O
SR ERERRICL o THEBALTVWET,

The earth's climate is regulated by the atmosphere and oceans,
which interact strongly and constitute a complex coupled system.
Most oceanic circulation, except for tidal motion, is caused by
atmospheric forcing such as wind stress, surface heating/cooling,
evaporation, and precipitation. Much atmospheric circulation, on
the other hand, is forced by sensible and latent heat fluxes
through the sea surface. To understand such a complex system
and to predict its behavior reliably, it is important to investigate
the basic processes of atmospheric and oceanic circulation such
as turbulence, convection, and instabilities. Our group studies the
behavior, structure, and mechanisms of various atmospheric and
oceanic disturbances, which play important roles in atmosphere-
ocean interactions, through observation, numerical simulation,
theory, and laboratory experiments.

Ongoing Research Themes

@Atmospheric disturbances over the oceans around the
Japanese islands : Meso-scale and synoptic-scale cyclones in
which interactions among the vortex, convective clouds, and
sea surface fluxes play important roles are investigated. These
include polar lows that develop during cold air outbreaks,
meso-scale cyclones that bring torrential rainfall during the
Baiu/Meiyu season, typhoons, subtropical cyclones, and
rapidly-developing extratropical cyclones.

@Convective cloud formation

@Atmosphere-ocean fluxes

@Laboratory experiments on atmospheric and oceanic
disturbances

DD

Examples of ongoing research

BUBEREBR TESNI=R—5—07 (£ L) EMREADRK/ S FORELE (L) .
BEBEIEOL—F—E{G (£ T) EEERODKFHROENEE (HT)

Numerically simulated polar low (upper left), meridional cross-section of
numeically simulated rainband (upper right), radar image of subtropical low
(lower left; coutesy of Japan Meteorological Agency) and horizontal
convection in a rotating tank experiment (lower right)

OCEAN RESEARCH INSTITUTE CATALOG
THE UNIVERSITY OF TOKYO

25



RS - 889 | RESEARCH CONTENTS - DEPARTMENT

4B 7+ 1t 2 8B T

Department of Chemical Oceanography

AIEEDY O
Coral reef in Ishigaki Island

CTD-CMS> X7 LERW 1) —A4%K
Clean seawater sampling using CTD-CMS system

DFLANITORMAEZ TS ZT L
The system for isotopic analysis at molecular level

26

CATALOG I OCEAN RESEARCH INSTITUTE
THE UNIVERSITY OF TOKYO

WIRDREIED7EE L8, FHI3800MDREEFF DB+,
CDLAREEEICHIR EICTFETBKDI7TX% D imi=EhT
WET, CITREIFIELYMED EMERH BV IR
FREIERICENE T e RUEA LD STFELTVET,
o BAERRU AR TR A AR ELE BESE
THERECMEERRIELY S WEHEEOMERRE
ERESETVET, ShHE—DVEDDXRYEY) DI /N7
AL THHEIRENRIIL>TVWBDTY, RALT B
FHICBVTHEREDIIICERBL ERETREDL I LR
WD TTHRTWEDA? < 3REHRDFIMER T 5
ELEDS, LSRRG EERGOERICIRBATHET,

The boundless ocean covers 70% of the earth’s surface to a
mean depth of 3800m, encompassing 97% of all water on earth.
The copious dissolved and suspended matter in the ocean cycles
internally through biological and/or physicochemical processes,
and externally through exchanges at the boundaries of the ocean
with the atmosphere, land, and seafloor. The global environment
maintains delicate balances and feedbacks for each process. We
aim to elucidate the mechanisms of cycling in the ocean by
employing state-of-the-art technologies for analyzing elements,
isotopes, organic and inorganic matter, and biogeochemical
processes.

N e % =h/N\

BFEE L

Marine Inorganic Chemistry Group
PHEFWFEEREL T BKPOEESSIVOHETRDRE - AMLE D f%
FBICAREAL BEDEFRIME RSN ICT 2, BEREBICS D EMI LS
Y17V EElLE AR EMB S LUBERIHREDHEERHED CRRETS,
Our main goals are: i) to elucidate chemical characteristics of the ocean from detailed mapping of
the distribution of major and minor elements including their isotopes by making the best use of
technologies of analytical chemistry, and ii) to understand biogeochemical cycles and evolution of
the oceanic environments associated with interactions with the atmosphere, biosphere, and solid

FITRENRED T

Marine Biogeochemistry Group
BECHBIBDETRDB/RAN=Z LE ALFH EMFHF AEEL THER
T3, BHICUBFICHIIARERE ARNOBELEYBROEEFRICER
U s B R BRI CORBRERIC 5B ENDERILEDET,
The mechanism of biogeochemical cycle of biophilic elements in the ocean will be
elucidated using both chemical and biological approaches. In particular, we focus on

the interaction between organic matter and nutrients dynamics, and biological
processes, and aim to quantify its affect on local marine environments and global
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BE T BEICSIZIOIOLMIRLZNME T 1TV
WCDOWT ARE. EWE . s LUERBEDHEEERAERE
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REDELEMAT—~

@B KBLUHRY KRFMESLUVRERKEET) F O
WELHE (BBER. FIER EEBRELLE) AT
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MBEEFHEBHOREEE. ABWERADED . ZTLS
DEFZEEEEOEREREALET,

@/ 0—NIVEBFRROES EMEELIBE KT —B
A BEMEERLE SELELHRROIMN —H—ELT,
{EZR A B LURUGEERALMREEZITVET,

OFRBECPERN-BFEMEBRICHTEBEHRKES. 7L
—MEAAAHHICHB B EBKER AREICETIZE
E#TAKBEHRREEICH BFEERBIREDE D
WELFETZ vV AEHERALET,

OSHEEILER N FEERILDH I)—H TV TFE,
RIBLFEDRAE L E LW ORFELISAEITVET,

Various chemical components constitute the oceanic environment,
and their complex distribution and behavior are controlled by their
chemical properties, sources, and sinks, as well as physical and
biological processes. Our main goal is to comprehensively
understand geochemical cycles in the ocean and their evolution
through interactions with the atmosphere, biosphere, and
lithosphere, on the basis of chemical and isotopic measurements.
We aim also to elucidate the oceanic response to natural and
anthropogenic perturbations such as emission of fossil fuel carbon
dioxide. We collaborate at sea with many marine scientists and
actively participate in topical international projects such as
GEOTRACES, the Surface Ocean Lower Atmospheric Study
(SOLAS), Integrated Marine Biochemistry and Ecosystem
Research (IMBER), International Cooperation in Ridge-Crest
Studies (InterRidge), Land-Ocean Interactions in the Coastal Zone
(LOICZ), and the Integrated Ocean Drilling Program (IODP).

Ongoing Research Themes

@Biogeochemical characterization of trace elements, major and
minor dissolved gases, stable isotopes, and radioisotopes in
seawater and sediment, for assessment of oceanic processes
controlling their spatial and temporal variations, including
anthropogenic effects.

@Application of chemical components and isotopes as tracers
for various phenomena, such as global ocean circulation,
mixing, biological production and degradation, and air-sea and
land-ocean interactions.

@Elucidation of geochemical fluxes between the ocean and solid
earth through submarine hydrothermal activity, cold seepage,
and submarine ground water discharge.

@Development of new technologies for clean sampling, in situ

observations, and highly sensitive chemical analyses.

- e e

MFARRFHICH T BREFRKEFE AV ERIESE (AABICT)
Large volume water sampling on board R/V Tansei-maru (Japan Sea)

|
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Department of Chemical Oceanography, Marine Biogeochemistry Group
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The distribution and circulation of biophilic elements such as
carbon (C), nitrogen (N), phosphorus (P), silicon (Si), and sulfur
(S) in the ocean are regulated by both physical transport
processes and biochemical transformation by various organisms.
These elements may occur in volatile, dissolved, or particulate
forms, and thus their biogeochemical cycles in the ocean are
closely linked with those in the atmosphere and the lithosphere.
Because of its large capacity, the sea plays a crucial role in
maintaining the global cycles and balance of these elements.
Research in our laboratory is concerned primarily with the
dynamics of biophilic elements in marine environments and their
coupling with metabolisms of marine organisms. Emphasis is
placed on identification of various biochemical processes
operating in the water column and upper marine sediments, and
their regulation and interaction.

Ongoing Research Themes

@The nature of refractory dissolved organic matter in
oceanic waters

@Determination of chemical parameters used in global
circulation models

@Conservation ecology of macrophyte-dominated coastal
ecosystems

@Occurrence and production of submicron particles in the
open ocean

@The roles of microbial redox processes in marine sediment
biogeochemistry

@ Application of stable isotopic techniques to the evaluation
of ecosystem status

Atmosphere
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Department of Ocean Floor Geoscience

1k ,
BfRBEY S TR 27 L
Navigable Sampling System (NSS)

flarl

ERERORAEMESTE (H>725)
photomicrograph (polarization microscope) of peridotite

BEMFIRTHE (BFEITIALTLYTR)
3D seafloor morphology (oceanic core complex)

RRERAR

Laboratory

KBEREROTICIHEEY P NS TEODNLBEY LY
STVET ZZICIE [BREWE | OFLENZENTHNE
B EAEEL TOIFLELTOLIEMRTELEE
PHNET, COMBDWEITARER D ZZ WHEDK
PIRIR HIKIRIBOZEIL. 2L TEBEEMDELEABBD
BEEMEHRISHETVET  BFEERFHFITIBE
PHULKCEEN TV SR RBECEIRBR RBOMHY
BOBRHETHNI AT+ —LHTE ABD TRBEL XK ILE
B TEINCEXRBR ERLHEEHPMERROEL
TWBTL—MNEARAALTHLEE BENPFERICL1FTIVIIC
HEZTVIEEZDBDEMRAMRELTVET,

The oceans cover the majority of our planet's surface, and the
seafloor underneath is typically sediment or volcanic rock. The
ocean floor records the history of planet Earth, and also yields
information on dynamic Earth processes. The Earth beneath the
sea is a critical environment for researching the production and
destruction of oceanic crust, changes in Earth environments, and
the evolution and extinction of marine life. Scientists of the
Department of Ocean Floor Geoscience study oceanic ridges,
transform faults, large igneous provinces, subduction zones, and
back arc basins to understand dynamic Earth.

BFERMEZ

Marine Geology Group

Wi T EERE RE. REEH BEBRELEICI T REETHD
WERFEERL BREET HHRREZE  ERICEHHIMBERROGEE
LRIBROBEEENICHRETE>TVET,

Our group conducts topographic, seismic reflection, sediment sampling,
deepsea drilling and seafloor observation investigations to understand active

processes in the deep sea and to obtain key information for reducing natural
hazards, predicting global environmental changes, and locating natural

BF R ERYIIERS ) B

Submarine Geophysics Group

FIEIM T ERIRF AL FEEA VT ORERMICSIZER PR L TOR
HETVWEXBEOHMRELHFREH /O HEOEEEL1FITR
ERRRELTVET,

We study dynamic processes and the history of the deep seafloor and

Earth's interior using mainly geophysical methods, employing both marine
and land observations.

BFRTIN_I AN

Ocean Floor Geotectonics Group

ICEDWCBFERICEEL 2T 7N I XEHBRIRIES X7 LOEE(ER
DFEBLEEREZRELTVWET,

The principal objectives of the Ocean Floor Geotectonics Division are
investigation of the dynamics of the oceanic lithosphere and its interaction
with earth's surface environments based upon the integration of the
geological, geochemical and geophysical data.
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Deep-sea strata record the development of oceanic crust, the
history of earthquakes, regional and global environmental
changes, and the carbon cycle. Moreover, active geological
processes, e.g., volcanism, hydrothermal venting, sediment
transport, and crustal movements at convergent, divergent, and
transform plate boundaries, can be observed on or beneath the
seafloor. Our group conducts topographic, seismic reflection,
sediment sampling, and seafloor observation investigations to
understand both the geological record and active processes in the
deep sea. In particular, we pursue high-precision and high-
resolution studies using the deep-tow sidescan sonar system
"WADATSUMI", a seismic reflection system consisting of a
generator-injector (Gl) airgun and multichannel streamer cable,
and a navigable pinpoint sampling system "NSS", as well as
undertaking more regional studies. Complementary to local and
regional studies, we participate intensively in the Integrated Ocean
Drilling Program (IODP) and other international projects, both at
sea and onshore. Our main goal is to obtain key information for
reducing natural hazards, predicting global environmental

Ongoing Research Themes

@Shallow structure, mass balances, and tectonics of subduction zones

@Distribution and displacements of active submarine faults

@Structure and physical properties of oceanic crust using
seismic reflection data

@Distribution and origin of methane hydrates

@Sand grain transport process from coastal area to deep
marine with OSL technique

@Characterization of brine lake and mud volcano related to
continent-continent collision in the eastern Mediterranean Sea

@Seismic oceanography - Oceanic finestructure using seismic
reflection method
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Decollement geometry from 3D-seismic reflection data in the Nankai
Trough. Color is based on a classification results using seismic attributes
analysis with Kohonen self-organizing map
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The deep seafloor is an active, but hidden environment where most of
Earth's volcanism and much of its tectonic activity occurs. Various
phenomena on the deep seafloor are closely linked to Earth dynamics
and structure, and also linked to Earth's environment through the
hydrosphere and atmosphere. Though the seafloor plays an important
role in Earth's evolution, the area we have investigated so far is quite
limited. Geophysics is a powerful tool to investigate the vast seafloor
realm and to contribute to understanding basic Earth principles and
structure.

We, the submarine geophysics group, study dynamic processes and
the history of the deep seafloor and Earth's interior using mainly
geophysical methods, including one of the academic world’s most
advanced seismic processing and interpretation centers. Our targets
range from the formation of large oceanic plateaus to mid-ocean ridge
processes to core structure, employing both marine and land
observations, and our goal is to paint a precise picture of the dynamic
Earth system. We also develop new observation technologies and new

Ongoing Research Themes

@Large Igneous Provinces : The history of the Earth is
punctuated by massive eruptions of volcanic rock that form
Large Igneous Provinces (LIPs) such as oceanic plateaus. Our
group seeks to understand how LIPs originate and develop,
and how their formation has impacted the environment, using
geophysical and geological data.

@Mid-ocean ridge processes : The main goal of our mid-ocean
ridge studies is to understand the key processes forming the
wide variety seafloor globally. A recent target is oceanic
detachments where tectonism dominates magmatic accretion.

@Study of the Earth's Deep Interior with Superconducting
Gravimeter

@Development of marine gravity and geomagnetic instruments

ST A ERMLURICHR SN EAERNREEAR (RFHKE) DA, B
EICEXLBAEPHELDS

Global distribution of Large Igneous Provinces (LIPs) emplaced since 250
million years ago
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Volcanism on the seafloor occurs in three settings: oceanic ridges,
island arcs along subduction zone (backarc basin volcanism shares
characteristics with oceanic ridges), and intra-plate volcanism (large
igneous provinces, hotspots, coldspots, and individual volcanoes).
We investigate such volcanism globally. More than 70% of Japan’s
geology formed at the ocean floor in the geological past, including
igneous, sedimentary, and metamorphic rocks. Research on the
ocean floor is important, therefore, to understand the geology of
both the ocean floor as well as land. Our group samples rocks from
the seafloor aided by detailed bathymetric and geophysical surveys,
and we use these samples for precise chemical analyses, including
major element, minor element, rare earth element (REE) element,
and isotopic, of both bulk rocks and constituent minerals.
Cooperative research is important for our group.

Ongoing Research Themes

@Petrologic and tectonic evolution of the East Philippine Sea :
Bathymetric, geophysical, and petrologic research on the lzu-
Bonin arc, Kyushu-Palau ridge, en echelon seamounts, and
Shikoku basin illuminates the geologic evolution of the East
Philippine Sea.

@Geological transects of island arc-backarc systems and the
ophiolite problem : Ophiolites from forearc seamounts and
backarc basins in the Philippine sea and along Southern Mariana
trench inner wall help to elucidate the origin of ophiolites.

@Linkage between hydrothermal alteration and long-term
changes in global environments : Sub-seafloor hydrothermal
alteration of oceanic crust of ophiolitic complexes have been
studied. Hydrothermal alteration has been linked with long-term
changes in global environments.

@Comparative studies of seafloor spreading in backarc basins
and along mid-ocean ridges are welcomed

RLwT DB
Dredge on deck
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Pyrosomella  verticillata:Colonial gelatinous
zooplankton in the offshore region of the world
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Bioluminescent bacteria

EATHEOHKEHBICELTETIVELHID—E
Alviniconcha sp. inhabiting hydrothermal vent fields
in the southern Pacific
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An enormous variety of life constitutes the ecosystem, including
the food chain, of the ocean, which covers 70% of earth.
Understanding the marine ecosystem is the key to sustaining and
improving the global environment. We study various microbes,
phytoplankton, zooplankton, micronekton, and deep-sea benthos.
We investigate their ecological and physiological characteristics,
and their role in mass cycling in the ocean and the earth’s
biosphere beyond.
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Marine Planktology Group
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Plankton Laboratory focuses on investigating marine plankton to understand

their phylogeny, biodiversity, life cycle, production, and the roles in
biogeochemical cycles in the ocean.
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Marine Microbiology Group
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Our research focuses on the distribution, diversity, evolution, adaptation and
ecological functions of microorganisms in various oceanic provinces from
Japanese coastal waters to polar oceans. Our ultimate goal is to understand
earth’ s biosphere systems integrating multi-disciplinary studies from genomes to

EEEY) D
Benthos Group
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We are studying the ecology of marine benthic ecosystems and organisms in
various environments from the intertidal zones to deep sea trenches. The
present research keywords are chemoautosynthesis-based communities, the
Japan Sea and tidelands.
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The world ocean is dominated by various drifting organisms
referred to as plankton. While each plankton species is unique in
its morphology, ecology, and evolutionary history, each also has
various relationships with co-occurring species and their
environments, and plays major roles in biological production and
biogeochemical cycles in the ocean. In recent years, it has
become increasingly apparent that global-scale environmental
changes and disruptions to marine ecosystems by human
activities are closely linked to changes in plankton communities.
Our laboratory focuses on investigating marine plankton and
micronekton to understand their biology, ecology, and roles in
biogeochemical cycles in the ocean.

Ongoing Research Themes

@ Species diversity and the food web in the deep-sea ecosystem

@Iron enrichment experiments in the subarctic Pacific : An
international project aiming to assess the possibility of CO:2
fixation into the ocean and its impact on the ecosystem.

@Life history of zooplankton : Field studies in the western
North Pacific on the distribution, seasonal changes, and life
histories of major zooplankton species.

@Biodiversity and ecological roles of gelatinous plankton :
Elucidating species diversity and ecologies of gelatinous
plankton through field sampling, submersible observations, and
laboratory experiments.

@Distribution and transport/accumulation processes of
anthropogenic pollutants in oceanic and deep-sea
ecosystems

@Evolutionary mechanisms in zooplankton through combined
molecular, morphological, and zoogeographical approaches

@Global Census of Marine Zooplankton (Census of Marine

Life) : A global-scale international project aiming to

LS. |
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Plankton sampling on the R/V Hakuho-maru
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Marine ecosystems consist of diverse groups of living organisms.
Bacteria or prokaryotes appeared on Earth first. Most of the
ocean is characterized by high salinities, low nutrients, low
temperatures, and high pressures. Through Earth history, marine
bacteria have evolved to adapt to such physicochemical factors,
and have become distributed throughout the ocean. In addition,
bacteria have developed various interactions with both other
bacteria and higher organisms. These interactions have also
contributed to species enrichment on Earth. Bacteria, known as
degraders, convert organic matter into water and carbon dioxide.
Although particulate organic matter can be consumed by
animals, Dissolved Organic Matter (DOM) is utilized solely by
bacteria. As DOM is one of the largest global reservoirs of
organic materials, clarification of bacterial functions is of primary
importance in understanding the mechanisms of the global
carbon cycle.

The Microbiology Group seeks to clarify the biological
characteristics, functions, and ecological contributions of marine
bacteria by introducing new approaches in combination with
molecular techniques and newly developed optical devices.

Ongoing Research Themes

@Marine bacterial abundance and community structure

@Marine bacterial cell adhesion and biofilm formation

@Molecular phylogeny and ecology of marine luminous
bacteria and Pseudomonas aeruginosa

@Cell sorting on the basis of bacterial buoyant density

RFEHEMER CRRUICBFHE

An Atomic Force Microscopy (AFM) image of a marine bacterium
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In deep-sea reducing environments, such as hydrothermal vent fields and cold
water seep areas, faunal communities with extraordinary large biomass are often
observed. They depend on primary production by chemoautosyntheic bacteria. As
most components of the chemoautosynthesis-based communities are endemic and
highly adapted to such environments, they are suitable subjects for the study of
evolution in the deep-sea. We are studying origins, evolution processes and
population structures of various groups based on nucleotide sequences of
mitochondrial and nuclear genes. In order to understand dispersal mechanisms of
endemic species, we are rearing planktonic larvae and analyzing symbiosis with
bacteria.

The Japan Sea is a semi-enclosed sea area isolated from neighboring seas by
relatively shallow and narrow straits. Severely anoxic conditions have been
proposed for the Japan Sea during the last glacial maximum. In contrast, no
anoxic or suboxic conditions has been suggested to have existed in the Okhotsk
Sea even during the last glacial maximum. In order to reveal the effect of such
environmental changes on marine ecosystems, we are comparing population
structure of deep-sea demersal fishes between these sea areas. Obtained results
will be provide information about the formation process of Japanese marine fauna
as well as fundamental data for estimations of the effects of future environmental
changes on marine ecosystems.

In Japan, tidelands have been severely damaged by reclamation and pollution
during the resent explosive development of coastal areas. We are analyzing
geographical distribution and population structures of tideland snails in order to
obtain fundamental information for conservation of biodiversity of tideland

Ongoing Research Themes

@Population structure of vestimentiferan tube worms
@Expression of transporter genes of vestimentiferans
@Adaptation of foraminiferans to deep-sea environments

@ Genetic and morphological deviation of deep-sea demersal fishes
@Effects of global warming on population structure of tideland snails

@Role of tideland bivalves on purification of coastal environments

RS TCOMO—)LIESE
Sampling of deep-sea benthic animals using a trawl on the R/V
Tansei-maru
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Physiological experiments from various approaches
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Laboratory equipped with modern equipment

T1I—TORER—INERWEEDRENAE
Diver fixing plaster balls to measure water flow in a
seagrass meadow in Fiji
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Life on the earth originated in the ancient seas, and has evolved over the
past 3.8 billion years into the diverse organisms of today. The history of this
evolution has been engraved in the DNA of all organisms that has created
diverse functions, behaviors and ecology. The ocean is vast, rich, and mostly
unknown, where countless creatures reside in many different environments.
The Department of Marine Bioscience attempts to trace the evolutionary
history of marine organisms through their DNA and to understand the
significance of biological phenomena in the sea such as migration,
reproduction, osmotic adaptation etc at molecular, cellular, organismal, and
population levels using molecular biological, physiological, and
behavioral/ecological techniques. In the near future, we expect to create a
new, exciting ‘outlook on life in the ocean’ on the basis of our cooperative

FIBEFEF
Physiology Group
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Life has adapted to diverse marine environments. The laboratory of
Physiology has focused their attention on the mechanism for adaptation to
hyperosmotic seawater from an integrative view using various techniques
from molecular to organismal levels.

PANSrAN N J AL\
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Molecular Marine Biology Group
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Our objective is to understand evolutionary history of marine biodiversity
and to clarify molecular mechanisms of various activities of marine
organisms.

1TEPARESTRID BT
Behavior, Ecology and Observation Systems Group
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Our objective is to study the various behavioral and ecological aspects of individual
marine organisms, such as migration, dispersion, reproduction, life history etc using
molecular analysis, otolith techniques and pop-up tags, and to understand the
behavioral mechanisms and evolutionary processes of the phenomena of marine
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Life originated in the ancient seas, and has acquired diverse
functions during the long history of evolution. The Laboratory of
Physiology attempts to clarify, from a physiological perspective,
how organisms have adapted to different marine environments.
To cope with the life-threatening, high salinity of seawater,
marine organisms adopt three different strategies, as depicted in
the figure. Teleosts (e.g., eels, salmon, and tilapia) maintain
their plasma osmolality at about one third of seawater, while
elasmobranchs (sharks and rays) elevate their plasma osmolality
to seawater levels by accumulating urea. Our studies focus on
how animals have acquired different osmoregulatory
mechanisms during the long evolutionary history of the sea by
comparing mechanisms in extant vertebrate and invertebrate
species. To this end, we investigate mechanisms of each
osmoregulatory system utilizing a wide variety of physiological
techniques at gene to organismal levels.

Ongoing Research Themes

@Analysis of diverse strategies for adaptation to high-salinity
marine environments using various techniques.

@Analysis of osmoregulatory mechanisms in euryhaline fish.

@Analysis of molecular evolution of osmoregulatory hormones
and their receptors by phylogenetic and genetic techniques.

@|ntegrative approach to endocrine control of osmoregulation.

@Discovery of novel osmoregulatory hormones in fish and
mammals using bioinformatic techniques.

@Application of genetic engineering techniques to evaluate the
role of an osmoregulatory gene at the organismal level.

@Ecophysiology of osmoregulatory systems in migrating chum
salmon in the Otsuchi River.

BEVWSERBEREICENT 272 D3IDDELE

Strategies for adaptation to hyperosmotic marine environment
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Our objective is to understand the molecular basis of evolution of
biodiversity in the aquatic realm. This laboratory conducts
research on population genetics, phylogenetics, and evolution of
aquatic animals, including fish, lancelets, and crustaceans, with
modern molecular techniques. We have been determining
reliable phylogenetic frameworks, indispensable for evolutionary
comparisons, through whole mitochondiral genome sequencing.
On the basis of such frameworks, we seek to understand the
evolution of biologically interesting characteristics, such as those
responsible for speciation, from both genetic and genomic
perspectives. We also conduct research on hermatypic corals,
major constituents of coral reefs. Symbiosis with the
dinoflagellate zooxanthellae is crucial for their growth, and
extended loss of symbionts leads to mortality. We are
investigating the molecular basis of symbiosis by identifying and
analyzing genes involved in this mutualistic relationship. The
molecular bases of skeletal formation and oogenesis in corals are

Ongoing Research Themes

@Molecular population genetics and phylogeography of
aquatic organisms

@Phylogenetic analysis of speciation and evolutionary
processes in closely related species

@Comprehensive phylogenetic analysis of fish, lancelets, and
crustaceans through DNA sequencing

@Evolution of mitochondrial and nuclear genomes in fish

@Identification of coral genes involved in symbiosis with
zooxanthellae

@Molecular cloning of coral genes that are essential for
skeletogenesisand oogenesis

@Development of molecular markers for population genetic
analysis of hermatypic corals
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Phylogenetic relatioships of actinopterigian fishes derived from a series of
our intensive and extensive molecular phylogenetic studies. 3R denotes
probable position of the 3rd round of genome duplication in vertebrates
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We investigate the life history, distribution, reproductive ecology,
migratory behavior and evolution of marine organisms such as fish,
sea turtles, and seaweed/seagrass through field surveys, behavioral
experiments, molecular genetics, and remote sensing.

1.Migratory behavior of marine organisms : "Why do animals
migrate?" This ultimate question is addressed by studying the migratory
behavior of freshwater eels, ayu, salmon, gobies, and sea turtles, and by
synthesizing this knowledge into the fundamental principles of migration.
The origin and evolutionary processes of migration are also studied,
together with molecular phylogenetic analyses of migratory animals.
2.Studies on seaweed/seagrass meadows : To maintain healthy marine
environment and exploit biological resources in a sustainable way, it is
necessary to understand coastal ecosystems such as seaweed/seagrass
meadows and drifting seaweeds. We are conducting comprehensive
ecological studies on seagrass meadows and drifting seaweed, and
developing a mapping system by coupling remote sensing methods, e.g.,
satellite image analysis and acoustics, with geographic information
systems (GIS).

On the other hand, we are trying to assess the value of artificial

Ongoing Research Themes

@Survey of the spawning area of the Japanese eel and its reproductive ecology

@Ecology of fish migration and early life history

@Biodiversity and ecology of leptocephali

@Molecular phylogenetic studies of the origin and evolution
of diadromous migration in fishes

@Migration and population structure of sea turtles

@Measurement of productivity of Sargassum species

@Distribution, transport and ecology of drifting seaweed

@Conservation of marine ecosystem by using artificial reef

@Detection techniques for submerged aquatic vegetation using remote sensing

@Detection systems for bottom features, fish species, and
fish schools using echo-sounder and multi-beam sonar

RABICHTDBELUEERROEREE L

Origin and evolution of diadromous migration in fishes

Salmon
Sea River
Origin
River residents
Eel .
Sea River
Origin
Sea residents
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Eels originated in the sea and expanded their migration loops into
freshwater habitat, while salmon originated in freshwater and invaded the
sea. Red migration loops show ancestral types of migration of resident
groups
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Purse-seine fisheries of sardine

BABITOALEH L L ZEEARER
Satellite image showing sea surface temperature
around Japan

ELBRENDEKHAER
Scuba diving sampling of benthic resource
organisms
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Popular fish, such as sardines and mackerel, are always on the
market, and supplies therefore appear to be stable. In reality,
most popular fish are sometimes superabundant, and sometimes
extremely scarce. It has become clear that the ocean
ecosystems supporting productivity of marine life change
drastically with climatic variations. The main research themes of
the Department of Living Marine Resources are the mechanisms
linking physical environments and stock fluctuations (Fisheries
Environmental Oceanography), reproductive and early life
ecology of fish and shellfish (Biology of Fisheries Resources),
and stock assessment and fisheries management for sustainable
use of bioresources (Fish Population Dynamics).

IRIRENRE)EF
Fisheries Environmental Oceanography Group
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To explore the mechanisms controlling distribution, transport and variations
of living marine resources, we study the dynamics of physical oceanographic
processes and physical-biological interactions by field observations,
laboratory experiments and numerical simulations.
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Fish Population Dynamics Group
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Using mathematical modeling, computer simulations and statistical analyses
of the survey data, we study the mechanisms of population fluctuations,

stock assessment for sustainable use, and management of living marine
resources.

2= BEL\

Biology of Fisheries Resources Group
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To elucidate the biological traits of marine living resources underlying the
mechanisms of recruitment fluctuations, we investigate physiological and
ecological characteristics of adult sexual maturation, and growth and
mortality in their early life stages, by field studies and laboratory
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Physical environment plays the most fundamental role of
physiology and ecology of marine fishes. Temperature and
salinity have critical impacts on physiology. Flow fields determine
transport and diffusion of eggs and larvae, and even growth of
planktons and fish migration has close relationship with the
physical environment. Life history strategies of the fishes often
select different areas among coastal and offshore, subtropical
and subarctic, and specific oceanic phenomena such as eddies,
waves, and fronts, to obtain their appropriate physical
environments for survival. It is strongly required to understand
these complex physical-biological interactions as well as physical
oceanographic processes in order to make clear the dynamics of
fluctuation of fisheries resources. Our group studies the dynamics
of physical oceanographic processes and physical-biological
interactions by field observations, laboratory experiments, and

Ongoing Research Themes

@Observation and theory of North Pacific surface-
intermediate water-mass formation and circulation, and
their impact on climate and marine ecosystem

@18.6-year period nodal tidal cycle hypothesis linking
oceanic mixing, circulation and long-term ecosystem
variability

@Mechanism of Kuroshio-Oyashio large-meso scale
variability and its impact on lower-trophic level ecosystem
and species replacement of small pelagic fishes as sardine
and saury

@Oceanographic observations using mooring and deep
microstructure profiler down to 2000m etc, laboratory
experiment and numerical modeling of physical
oceanography and ecosystem

BRAICHIFDEFRET RN FERSR

Recovery of turbulent microstructure profiler on deck of R/V
Hakuho-maru

2000MZARF TORE I RILAEFIR COERAYICEHRAITS
Real-time vertical eddy diffusivity measurement down to 2000m depth
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Fisheries play an important role in the global food supply.
Fisheries production provides more than 15% of total animal
protein supplies in the world, and about 40% in Japan. World
fisheries production seems to have reached maximum
sustainable limits. About 47% of the main stocks or species
groups are fully exploited, and another 18% of stocks or species
groups are overexploited (FAO SOFIA2002). Catches and
biomass will decline unless concerted management efforts are
taken to prevent overfishing.

The general research themes of the Division of Fish Population
Dynamics are fisheries management and stock assessment for
sustainable and efficient use of marine bioresources. Other
active research topics include conservation biology of
endangered species and biostatistics for estimating population
parameters. Research is conducted by computer simulation of
numerical models, statistical analyses of data, field research, and
laboratory experiments.

Ongoing Research Themes

@Adaptive management of marine living resources : Our
knowledge of ecosystems is extremely limited. We need to
learn about ecosystems through monitoring and management
of natural resources.

@Development of statistical techniques for stock
assessment : Field data are commonly scarce and uncertain.
Proper statistical techniques for data analysis are invaluable
for estimating biological parameters from limited data.

@Conservation biology of marine endangered species :
Many wild populations are endangered by human impact. Our
investigations encompass the conservation biology of
endangered marine species.
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In order to develop management procedure for marine living sources, we
have been developing numerical methods such as statistical analysis,
construction of numerical model, and computer simulation
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Marine animals generally produce copious eggs, most of which
perish during early stages of life histories. New recruitment
fluctuates considerably year to year. However, fluctuation
patterns differ among species, which may be closely related to
differences in their reproductive and early life ecologies. For
example, interannual variability in recruitment can vary by two to
three orders of magnitude in subarctic Clupea pallasii and
temperate Sardinops melanostictus, in contrast to subtropical
Etrumeus teres and tropical Spratelloides gracilis, for which
variability stays within one order of magnitude.

We investigate physiological and ecological characteristics of
adult sexual maturation, and growth and mortality in early life
stages of marine living resources, by field studies and laboratory
experiments. The aim of our research is to elucidate the
biological traits of marine resources underlying the mechanisms
of recruitment fluctuations. Our results will form the basis for
management and conservation of fisheries resources.

Ongoing Research Themes

@Recruitment dynamics of marine fish species

@Strategies of reproduction and mechanisms of recruitment
fluctuations of shellfish species

@Life history, physiological and ecological characteristics
of reproduction and early life stages of marine animals

XA IOEDHE
(FEE#T1cm)

Juvenile abalone

Haliotis gigantea

(Tcm shell length)
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Larval abalone settle on
crustose coralline algae
(CCA) and metamorphose
into crawling post-larvae.
Wild abalone have a rosy
red protective shell color,
which makes them difficult
to find on CCA surfaces

NATYDEK

School of the sardine
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International Coastal Research Center

2SR I-KEE

Bird's eye view of Otsuchi Bay

KHEE DR K

Swash zone in Otsuchi Bay

FAEMIREICLBERKIESE

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 environmental 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 cooperation with foreign countries and international
organizations.

NFEEREEY

Coastal Ecosystem Group
ZEARBICERTIEELBFENMOERL EMSIRE FENEDE
BEEMPEBLEOREBNMREHE T 2EEHIC. CNEDIFERDT -2 N—
2B CREERRARICE T 2EBRARMEAHIOEBEEREL VS,
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 life history of marine organisms, marine biodiversity and marine pollution by

N\ == PANVAN

DEREDE

Coastal Conservation Group

AERBICHBIPENOEFLCTHER AFRICHIZER TROEH
FHECPHERRICEATAMELTOECHIC. BRNR NIV EBUTRE
HARREEEI AT LOBEEEELTVET,

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 mechanism of oceanic and atmospheric variability and dynamics of bioelements in the coastal

HhiehE ) £

Regional Linkage Group
HAZEDOAFEBFICETIERBEICOVT. RS EMRERE
DHERMEDEER FEERYNT—7ICLBERZBEICL)ARE DAL
STHRATEE MRFEDEHERDDEICSUERERE T,

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
international organizations.
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International Coastal Research Center, Coastal Ecosystem Group
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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 unknown. To understand coastal ecosystems,
basic studies of the ecology of each element and interactions
between them are required. The main goal of the coastal
ecosystem division is to study marine biodiversity, interactions
between marine organisms and their environments, 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
chemicals, including endocrine disruptors.

Ongoing Research Themes

@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
compounds, and heavy metals is investigated with the goal of
conserving coastal environments.

B4 Oncorhynchus keta® EEDN[O)5Ez

Spawning migration of chum salmon Oncorhynchus keta
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International Coastal Research Center, Coastal Conservation Group
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Doppler  Current

In the 20th century, serious damage to the coastal ecosystem
has occurred including a rapid decrease in biodiversity,
resource depletion, pollution and global climate change.
Conservation and restoration 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 salmon, ayu, icefish and
stickleback, (2) behavioral ecology of animals in relation to their
surrounding environments using various data loggers, (3)
mechanism of oceanic and atmospheric variability in the coastal
areas of Sanriku, and (4) role of dissolved and particulate
matter in material cycling in coastal environments. This division
also covers actual research plan on conservation and
restoration of nature from environmental degradation.

Ongoing Research Themes

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

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

@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
meteorological data and current data from bottom mount type
ADCP.

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

KEEBIZDABREA T, B A ERARBEMR L 2P RIS

Telemetering buoy for observing sea water temperature and salinity.
International Coastal Research Center can be seen beyond the left side of
the buoy
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Center for International Cooperation
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Original symbol mark of CIC.

TYTHEEDORFBELICHTIRAMESH
Scientific symposium on ‘Coastal Marine Sciences’,
a cooperative study with southeast Asian countires.

EEt2—h EHEL-ERESECOOP-7 (2004)
7th session of Coastal Ocean Observations Panel
(COOP-7) hosted by CIC in 2004.
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For example, staff members of the Center play leading roles in
Multilateral Core University Program “Coastal Marine Science'
that has been supported by Japan Society for Promotion of
Sciences (JSPS) since 2001, within which cooperative studies on
coastal oceans have been actively carried out under close
collaboration between related universities and institutions in
Japan and Southeast Asian Countries. In addition, staff members
also have been acting core members of several international
research projects including Global Ocean Observing System
(GOOS), Integrated Ocean Drilling Program (IODP), Surface
Ocean-Lower Atmosphere Study (SOLAS), and so on.

TEEEEwR I EF
Research Planning Group

CEEHAE R BENZICETIERRRAMAENDE X - HBEV S ERNE
BICEERICE ML TV ET, BBZBRICEBLL(SEL (HALERERRED
A5 EFEICE#RT 3130 220 7 BSHERHRMEN—BEESAREED L ET,
This group helps to plan and coordinate the activities of various international
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.

Pa=Evel PAN
W5eim 0 2
Research Cooperation Group
ARBHHBE TR EARFICTOTEEEORMIRDOHE FR R
T DBEEEHEIL T BAETIEEME IO T IMIB W TR ERNE
MREED TR LREER L TVET,
This group aims to establish international cooperative research networks, in
particular among Asian countries, including through capacity building
activities, by promoting advanced scientific studies and playing leading roles
in various international research projects.
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Center for International Cooperation, Research Planning Group
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This group helps to plan and coordinate the activities of various
international 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 chemicals, 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.

A physical oceanography laboratory is employed to investigate
oceanic current structures and their variability in the surface layer by
analyzing observational data collected with shipmounted acoustic
Doppler current profilers (ADCP) and surface drifters.

Molecular biological, comparative genomic and biochemical studies
on fishes and marine invertebrates including mollusks and
crustaceans also started with a special interest in mechanisms of

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

@ Velocity structure in the surface mixed layer

@ Vorticity distribution in the Kuroshio Current from ADCP data
@Particle dispersion processes from tracking drifters

@Sea level changes in Antarctica

@Oceanographic data and information management
@Environmental adaptation of fishes and marine invertebrates
@Physiology of deep-sea organisms inhabiting hydrothermal vents
@Evolution of functional genes involved in environmental adaptation

HZANTVRODERERE
Mass stranding
of marine
mammals

ML KDY BDE AT
Current
observation with
drifters in the
Gulf of Thailand
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Research in marine biogeochemistry laboratory focuses on
aerosols in the marine environment. Our goal is to understand the
distribution, chemical 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
greenhouse 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 margin 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

Ongoing Research Themes

@Chemical composition and fluxes into the sea from the
marine atmosphere

@Biogeochemistry of trace metals in the marine atmosphere

@Trace element atmosphere-ocean interactions

@Development of automatic measurement of trace elements

@I0DP 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

BB S TIRHAHHDIRTTHIFIEE R O HADHREE DP
RREEE

3-D P-wave interval velocity model overlapped on topography of the
Nankai subducting oceanic crust, showing two low velocity bands
within underthrust sediments, which is interpreted as fluid-rich
channels
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The Water Planet
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lon microprobe for trace element and isotopic
analysis of ultra-fine features
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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
growing 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.

BE AT LEHRIDEF

Marine System Observation Group
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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
numerical simulation.

N =ty — vpl VAN
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Marine System Analysis Group
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Using the most advanced techniques of molecular biology and analytical
chemistry, the marine system analysis group studies the development of
biodiversity, with special emphasis on interaction with the environmental
fluctuations from the past to the present.

OCEAN RESEARCH INSTITUTE CATALOG
THE UNIVERSITY OF TOKYO

51



HEANB- -5 — | RESEARCH CONTENTS - CENTER

SEEI AT NAR Y Y— | BEY AT LATAITEY

Center for Advanced Marine Research, Marine System Observation Group

AL ChECERZEEDIGELTRERELTEELEY,
BEEZO2EL EOBEBEE S HMIRRIEE £ AIEENIC
BELFREERELTVWET, MEKIRIBICREAD S BESXT
LOME. $hbhbEENE OMEIRIEFRSMENDTEIL
EZDORFAIERR T HIRIRIBERAMLU - SEEIR TS/
BHICARAIRTT,

AL HIRRE ISR G EE S LT T BB
BBV . _BIERBFIEREDRTEDETERTTH.
BEIIARICHESRLTE0EUENENDRFEEHRL.ZIL

CREMRSEOBRNS LVUBRREBBICHLTESTE
BLEEEERELTVWBEEASNTVET,, £/-.BE50F
BOANCEMNE SRS BRIEETIAONTEELED B
FERDORBAKICIIREENERICETN TS FBKE
ZhCEENAIELELMEDR/IRDEEEASHICTET
I FRICBIZREMBEOBANSLEETH I
INTVET,

FEROSOLEE- MFKIRBEMBICEB)ESZDICIEE
FEFDOLZEXYMEZERCHEL T . EMFE ENERE. B
EMZEEOERMEIVETT, BEFEXTLETASH
TR AR EFRAEEFEAS SR EREZOHE g s
EELANS BERERAREEEEYERRBIEOERM
RISBIL DD REFOFM P SFEEDSHRIMEIRFELEA
THETCRBERACSRES N BEYI2L—ah
ED KRR FiEEREL GEERRICH 2B FRIER
BIIODVWTOMAEMNEMEET>TVET,

BEODEEMAT—~

OFHATFEN —Y—ELBEDERE
FHIATRI 2R FEI RV D BERREAN
B31HDRVWN—Y—EH)ET, FlZIE BAKBDOAY
TLDBRENTE BEBRROETIVILERZ LTEE
BIERES2ET (Fig1) . £ EBKFOTITL T
TR FE/ o EVWSEVWHEHATREELSIE. EE
KDPZDE KREFEICHo/-BEDEEEHTETEET,

OXT#ICHTIZEBRE
CTDXFETRXADCPICLZEAIICE> T AFEFREIC
BUIRRPKE BN - BEBRODTH.HDIVIHRE
TREHCLDMEDEERINGEET —2E L TINE - B7HR
LTWET,

52

CATALOG OCEAN RESEARCH INSTITUTE
THE UNIVERSITY OF TOKYO

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 scientific understanding, including
quantitative modeling, of the ocean's roles in the earth's
environment.

The marine environment is complex and requires comprehensive
studies beyond the capabilities of a single department. Through
cooperation with other research departments and centers, the
group develops
observation systems and conducts high resolution numerical

marine system observation advanced
simulations to model the marine environment. Modeling employs
results from basic studies of water circulation 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
important constraints on global ocean circulation models (Fig.1).
@®North Pacific deep circulation : ocean observations using
(CTD)
Doppler current profiler (LADCP) systems and moored current

conductivity-temperature-depth / lowered acoustic

meters are undertaken, and resultant water temperature,

salinity, and dissolved oxygen data from hydrographic sections
and time series current data are analyzed.

atmosphere

high SHe/*He area

ocean current

h

ocean

Fig.1 FREHEFET 723> CREBKPDAVIL-3DEEEE,
RBENSHMEINLTUNUVEBRDAUTLGBKOREEEDICHNS
FOICRZD

We can know ocean current from distribution of helium isotopes that was
emitted from a volcano on the seafloor
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FRMEDRIHMEAB DA BEELE T,
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RREEHE REZEREOMEFRAEZELTHASHICLT
WK REEDET

Q@LEHEEWITIFE . S AT IFDRZTNT / LB FH
BREESNELZ, COEMERWT . ZHELEFERED L
HTHIREBEZHERBRLEN STl TE/-HEBEEEML .
BEHEMANDEICOVWTIHRLET, £/ EEEY
BEOBRIRIEANDEICHEROBERAEZEDET (H)

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 surrounding 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. Furthermore, for integrated understanding
of geochemical cycles, and elucidation of adaptive mechanisms
and diversity of biological functions, we employ genomic and

Ongoing Research Themes

@Reconstructing environmental variables in ancient oceans
using trace element abundances and isotopic ratios of natural
archives such as microfossils and ferromanganese crusts.

@The nitrogen cycle in various aquatic environments is
negatively impacted by human activities. Therefore, studies of
nitrogen budgets, 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).

(A)

(B)

(A) BBIR BE R HDBEF230m»55|& LS -8R E, (EF SR MEE
ERDIATEPFEL NS, (B) HBFICRODSLFES XTIVH,

(A) A whale bone found at a depth of 230m off Cape Nomamisaki,
Kagoshima. The mussel attached on the bone surface has symbiotoc
bacteria.

(B) A new species of lancelet discovered in the whale bone and sediments

|
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The distribution, migration and stock variation of marine
organisms fluctuate with physical, biological and chemical marine
environments on various temporal and spatial scales. Global
oceanic and climatic phenomena represented by El Nino have a
close relationship to spawning and feeding migrations of large-
scale migrating fishes over several thousand kilometers.
Biological transport associated with ocean circulation and vertical
mixing caused by oceanic turbulence play very important roles in
the growth and survival of larvae and small marine organisms.
The marine environments that affect not only species but also
growth stages vary widely. Our objectives are to clarify the
characteristics of oceanic phenomena related to ecology of
marine organisms and the response mechanisms of marine
organisms to global environmental changes.

Ongoing Research Themes

@Ecology of Japanese eel larvae and bluefin tuna in the
North Pacific subtropical gyre in relation to migration and
stock recruitment

@Laboratory experiment of fish larvae and juvenile in
turbulent tanks

@Reproduction mechanisms of marine living resources in
coastal areas

@Impact of meso-scale variability in the Kuroshio region on
recruitment of small pelagic fish species

ZRCIFFDOLTNET IV
ZshiE (B1) EBERRTK
S5 OEFEZRE (K2)
T =—=a%4EF (K2AEM)

ERESBOI=0 -7 R A

EEIOEEBIED TETIC, 3 -
TN adEREE (K2 J

B) ICHERT =oAL F £ .._-F.F.
EETEHEVWILEFHEBR s

HICH S DHENBZESD Yo o
5o ER IN=——a0EC | gB T L%
BSOS FEOBERREN | — 22
DRBEENHD TS, Fig.2

Picture of the Japanese eel leptocephalus (Fig.1) and its larval transport from
spawning ground in the North Equatorial Current reproduced by numerical

simulation (Fig.2). Transports of the Japanese eel larvae along the Kuroshio
are less than that along the Mindanao Current in EI Nino year (Fig.2, left panel)

Fig.3 | -..- — . . —y

| L

'5 “'

Fig.aL
oa=70 (H3) &N EEEREHC Lo TIESh AU O~ T O KRR RS (X
4) . 7O T OALBE DS H) THIV T HET2r B TENEDIEN TES,
NVEEREHIABNICEB TIOT KRS - BELEDRE T 20 W
BTCERLETTHE MR- KERT -2 S BEBE R HRBMIFD DDA
BIAN =X LERRRAT IR RIREE 45,

Pacific bluefin tuna (Fig.3) and track of a bluefin tuna that traversed the Pacific
Ocean, obtained from a micro data logger (Fig.4). They migrate from off
Hokkaido to off California in about two months
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Ocean Circulation Group

DI1—JEKIRZEE T D FEEBRADME

Masaki Kawabe, Daigo Yanagimoto, Shoji Kitagawa, Yoshifumi Kuroda: Variations of the Deep Western Boundary Current in Wake Island Passage. Deep-Sea

Research I, 52, 1121-1137, 2005.

AREBROGEZHS

KB TEAPEBRICECEKEEROREEFIHELTVIREBRIRIE.EDR
BB RILZRE A DBFEEHEHIROBEREL TS, $ B BEMRTE
EHERTBIE T RAEDTIRDOHKICKELESL TS, ZOLERBRIRDEREE
FHEIZBS P T B DICRDEELIBERDP RE TH D, LU ANDBAITEIIES ThL,
BEZET2RNDOFHINERELKRDBICIE EBRIP AN TOCAEISEL =5
RO RERRE CEDAEP) EEZARERIFEERTIZENVETHS,
DRSO/ FBRROFIREDFTMEIH A THHIN DHU,

71— BIKEETORIGE
AF#EI L TI2RERRERE BERFEOZETCIARIIAPNTIRFEISHA

U RAIRSRD -7 BKEE AT S (Fig.1) o FA75IE.1999F2RICV I~V B
KEEAID18°20'N, 168°30'EE169°30'EICS A DFLEET & T - R BRE2RFEL . Z
F2R(CEUXL T EBDBIFRICKRIIL 7=, BIE SN - RAIABRDTREZDEEYIL,
5000mLLRTAEZL4000mETHBL . “4500mLIRDRBRERAIERASFHRES
1), 4500mELRD KB STRI DR ET R T D" EV DK AL SDIEREE DT
7o BILDFEDO L HEVWERAIDB A TIEBRMETHISTIE, A& FHHT3.5cm
s TH-7= (Fig.2) o

RERRORE
f?1—7E*Eﬁ’éﬁi@?’é%%ﬁ%ﬁ@ﬁ%ti\:ll:r'ﬁJ%EIEtL/’C-S.3~14.88v(1Sv
=10° m?® s') DEETEILL. 4D REEDREIEATEEIL TV /2 (Fig.3) . BAMVEZEIC 72
FIHRZFICHANTVD, FHREF3.6Sv. COEDIFEEE)ICLBREIG1.ISVT
Holeo —EBRT TV BLIEA DN LIKBHEBT DT ORERRRAI AN
MEIIASVIZE THBERERL o, BAISRREEC LA T 7~8SVORBIER D
ABEARFFBREILELTWBEEZLSNS,

Observations of volume transport of deep currents

Deep ocean circulation supplies cold, saline, and oxygen-rich water into a deep layer, and
contributes to formation of climate. Volume transport must be known to examine the roles of deep
circulation. For its estimate, we have to find a suitable place for measurement and conduct long-
time observations with moored current meters. Due to this difficulty, few estimates have been

made.

Velocity measurement in Wake Island Passage

The deep circulation enters the North Pacific forming two branches, and the eastern branch
current passes Wake Island Passage (WIP). Then we deployed two moorings at 168°30'E and
169°30'E on 18°20'N in WIP in February 1999 and recovered them one year later. The velocity
and its variation are large at depths greater than 5000 m and decrease markedly at 4000 m.
The current at 169°30'E is particularly strong at near-bottom and reaches 3.5 ¢cm s-1 on average.

Volume transport of deep circulation

We clarified that volume transport of deep circulation through WIP changes in -5.3~14.8 Sv
(1Sv = 106 m3 s-1, positive is northward) with periods of four months. The averaged transport is
3.6 Sv with an error of 1.3 Sv due to the variations. By adding the flow west of WIP, volume
transport of the eastern branch current was concluded to be 4 Sv. The deep circulation of 7~8
Sv in total may proceed northward in the Northwest Pacific Basin.

s . W
INE 1] (L

Fig.1 ATFFzILTIRBREERM. RIAS
Hm(RE)DBEBTET—7 BKIEICXTRY
2R R AR HARIZ4000MEFRERERT
Deep circulation currents flowing northward in
the Pacific. Mooring stations are shown by two
crosses in WIP where the eastern branch
current (black arrows) passes. Thin curves
show isobaths of 4000 m

Fig.2 J1—YBKERTOREBRIRRNF
TENT IV

Mean current velocity vectors of the deep
circulation current in WIP

pH i
P il
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Fig.3 Tri—7BKETORBREREADKE,
KHR AR AR ENEhEF EBES .
R¥EPDREBERT

Volume transport of the deep circulation
current in WIP. Thick, thin, and thick broken
lines show total, western half, and eastern half
transports, respectively
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Marine Biogeochemistry Group

RERMF_EFEEZRAVNCY  J-BREHERICLDBHERNH DEH

Yasuaki Tanaka, Toshihiro Miyajima, Isao Koike, Takeshi Hayashibara, Hiroshi Ogawa: Translocation and conservation of organic nitrogen within the coral-zooxanthella
symbiotic system of Acropora pulchra, as demonstrated by dual isotope-labeling technique. Journal of Experimental Marine Biology and Ecology, 336, 110-119, 2006

YL ORI ERPBKIALEV S ZEMRICHBD TERICITHON TV SBIETH
B, YOOMICERTHENDORTH EEY > IHFERBZOAMICSHDERE (18R
) ERESEBIEICI ST AEREAIMIEDOERISETV. Y OEEEBROY
BRERICAZFESL TV, L LEYS HTEBRBEORFRIE MIEREEEN
IEHEOAKRHEIBAP Z EEDORATEDLIGMEDRYE N HEEIN TS
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BEBBOFTENIIICEREEEB FHLTVWIDL RFEB/RED DENEED
HETHESHICT BRI EER AT,

KERIFET  RALAI —H—ELTNaHBCOs, K'SNOs& ML =K BRI D EK
THEREY > O Acropora pulchra (ARAIR)AY) #—BIEEL  ZOHBEE DBEKICE
LCESICTEMEEL A, BEP EHNICY IR ERVHEL Yo TJ88REE S
BEL/=2. TN ZhDORC- " NRIM AL EBITEL 72 Z DIER HEEEVIAAF DY T
FAA TR CINEEDFI2ZDBHEMAP B HEINTWBZEN S h 0 (Fig.1) (FEERER
AREDEBEREFEMEERTIE.EEOY L IHEBKPICEVNTIZOH3ME (CIN
> 90) DEIE TIRREBREBKFPIPOLBVIAATWSZEN RIESh =, Fo T
BEATHULLMEON BN ZORORHBIETCINLER2ZITET I ®E
SNHBERELVRVEIBRFRICREBELEIOETIHEERLTWS, ERRANMMALLIC

BALTHBE BREFEICOVWTREBEICHVAZICGRD T AT HOTRETIE
MU HERSABELTRZBRIBEAEE(EN RONE N 57 (Fig.2)  Zhid 1§H

BICEOTHBILERINTI/VBEEDARERP Y INBITTIEEHIC Y
CONHEHU AR ALEDBEWT U EZTRERISBRBICL>THER)IAEN,
WHIFBRSREICIT I 7SN BIEICE->T 2FELTIRZDIBENI AN T
WBZEERIELTWS, COSDIC Y OBEICHEWTIEEBID DOEHETS
ZET BARELBKISEICLTE-HDEHRIND,

Carbon (C) and nitrogen (N) metabolism of the hermatypic coral Acropora pulchra and its
symbiotic algae (zooxanthellae) was investigated using '3C and 5N isotope tracers. A. pulchra
was incubated in seawater containing 13C-labeled bicarbonate and 15N-labeled nitrate (NO3~)
for 24 h (pulse period), and subsequently '3C and SN isotopic ratios of the host coral and the
zooxanthellae were followed in 13C- and '5N-free seawater for 2 weeks (chase period). Under
our experimental condition of NO3~ (12 uM), C and N were absorbed by the coral-algal
symbiotic system with the C:N ratio of 23 during the pulse period. Taking account of
concentration dependence of NO3~ uptake rates determined by a separate experiment, C:N
uptake ratios under supposed in situ NO3~ conditions (<1.0 xM) would be >3.0 times higher, if
the photosynthetic rate did not change. During the chase period, atom % excess (APE) 5N of
the zooxanthellae constantly declined, while that of the host slightly increased. Consequently,
APE 15N of the both fractions appeared to approach a common steady state value, suggesting
that 5N was recycled within the coral-algal symbiotic system. C:N ratios of organic matter
newly synthesized with NO3~ exponentially declined and converged into ca. 5. This suggests
that organic compounds of high C:N ratios such as lipids and carbohydrates were selectively
consumed more rapidly than those of low C:N ratios such as proteins and nucleic acids.
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Atom % excess (APE) "N in the coral and
zooxanthella during the incubation
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Coral colonies used for the experiment
(Ishigaki, Shiraho Reef)
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T. Tsuji, G. Kimura, S. Okamoto, F. Kono, H. Mochmaga, T. Saek|, and H. Tokuyama: Modern and ancient seismogenic out-of-sequence thrusts in the Nankai
accretionary prism: Comparison of laboratory-derived physical properties and seismic reflection data, Geophys. Res. Letts, 33, L18309, doi:10.1029/2006GL027025,
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BHE R EEREE O SEVE— L U I T2 DS BERET A2 &I EEL W

DPBRRTHB, ZZTEEDORIEMBLSNZERE LRI E,PSIEIN-EAHE
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LTWaEeEaoN%, — /. TRARBEMI/BEE T, ERLVOFREEN EERER
HHEHNSNZEN DH o7z, SHICIERE LRTEOMEENSFT RSN IRHEVE

Amplitude Variation with Offset (AVO) &, R EMEIRE T — 2051550558
B4 D IEETE DAVOE D L& S iEBNAY 4 2 I T E O T AL S ERKEIRET
HBZEDTREEINT,

At convergent plate margins, characteristics of out-of-sequence thrusts (OOSTs) are important
for understanding the nature of earthquake mechanisms and deformation of the accretionary
prism. To understand the OOST characteristics, Integrated Ocean Drilling Program (IODP)
plans to drill through the seismogenic OOST in the Nankai Trough via the D/V “Chikyu” . In
this phase, however, the seismogenic OOST is too deep to penetrate with riserless drilling, so
its properties have only been estimated from seismic data. Seismic reflection data from the
Nankai Trough off Kumano (Fig.1) image a strong-amplitude OOST reflection (Fig.2). This
OOST might have ruptured during the 1944 Tonankai earthquake and associated tsunami.
However, full OOST characterization solely using seismic reflection data is not possible. To
investigate characteristics of a seismogenic OOST, therefore, we determined acoustic
properties of discrete samples from the fossil OOST outcrop in Nobeoka (Fig.3), and compared
the acoustic properties with those of an active Kumano OOST.

We observed anisotropy of velocity in the hanging wall of Nobeoka OOST attributed to
foliation of pelitic-phyllite (Fig.3). In contrast, the footwall is composed of brittlely deformed,
chaotic shales and fine sandstones, and velocities in the footwall are lower than those in the
hanging wall. Furthermore, the velocities just above the fault core are high (gray zone in Fig.3),
because cracks are filled by quartz and number of the open crack should be small. Amplitude
variation with offset (AVO) modeling indicates that fractures filled with overpressured fluid likely
account for angle-dependent reflection amplitudes of the active OOST in the Nankai Trough.
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Depth profiles of (a) densities, (b) porosities, (c)
P-wave velocities at 55 MPa, and (d) S-wave
velocities at 55 MPa. Vertical axis represents
depth relative to the location of fault core. Black
solid dots, open dots, and gray dots represent
acoustic properties normal to the foliation,
parallel to the foliation, and weak foliation,
respectively
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Kojima, S., E. Tsuchida, H. Numanami, K. Fujikura and T. Okutani: Synonymy of Calyptogena solidissima with Calyptogena kawamurai (Bivalvia: Vesicomyidae) and its
population structure revealed by nucleotide sequences of mitochondrial DNA. Zoological Science 23, 835-842, 2006

SOV H1EIE RBOILFERENMBELRRTIAE MBI L -TTHS,
BARIDICE FICSDBIEBLTVWAEIPHSNTHY BHIN TVWBTESIFT
131 HA S5O REHBOFHEIRIBEINTVWS, OV AIEOARER
L. 2 HED IRV IKREE ICRESN TVWBET U KRISA1EADIT
D RO EEEFEAEICLADDEHRRINS, LB KFEDIOTIHC
FOWOr DD BAFEPIRNEORRRENKEDETRBICAN. ik
BICHMELI=EP D FREBEN LIRS TS,

THEHAE RALKFBEBORER LRI »SHISAMOINA—IILETIREINT
WD ZDIEREL A BISFIXIRIEE R TH-/-. REBEZHE (M85 FAF
L sk TRMmICEVIRESNZEEXRDINI R 7DNADIERE S ERELE  Figl BIBAETLECRESNETIESA
25 EENS T TRESNT A YO A EEOBRSIE—FU I, S5ICEDH,  goihns kevemral from Senowumi Bank
SRS RTEB T R BMRICKVRESN AT FEHMICOVWTHRBDERIED
h mEDEBHELEMUTIE,S ZFRI A OTUHIPTTEHIERL
ETHBIEEZITWD,

BN T DEKBHEIIE. 7TEAC (w12 O00h41) O=12a7Uh1
FIHLLAIVHADIY R HTEIH . WThOBOAMNAD RALKFIBEREICH
EBLTWE, ST TEHM G BT B a2 A TRIMAICH I REBE R DRIEK
FEHETHROP-TS, ThE3FEIC OV TR S EFRIDEERIS L LS.
BB /-E A BN T DEFISANADERH»S B ZEHEDFERTHY.
EFCRE SN BRI EATOIENHIBAL, ST TEHIDEEBR

SEF BN T EBEIMTICANAER L SREL L E RSN, KFFETL
—hOEBAHMEST SESELKRICRTMOLRE Y RERICE-TREICH  [92 IBATRDIAoHOS

BHIhTZAEEDY AKX FEFICS T2 O0UA1BOSVVESHEEEEARLEE Dispersal processes of Calyptogena bivalves in
%7_{_5“’5 the northwestern Pacific

Calyptogene bivalves are one of the primary members of deep-sea chemoautosynthesis-based
communities. In Japanese waters, thirteen described and five undescribed species of this genus
have been reported. Distribution of each species is restricted to areas within a relatively narrow
depth range. Segregation along water depth is supposed to have created and maintained high
species diversity of this group. Our molecular phylogenetic analyses showed that some species in
the northwestern Pacific have dispersed to the southern Pacific as well as the Indian Ocean and
speciated there.

Before the discovery of deep-sea cold seep areas, C. kawamurai have been rarely collected in a
commercial trawl while its habitats had been undetermined. We determined a nucleotide
sequence of mitochondrial DNA for each one specimen from off Choshi and Suruga Bay,
respectively, to show that they are identical to those of some specimens of C. solidissima which
were collected in a cold water seep in the Nankai Trough. Shell morphology is a close resemble
between the two. So, we think that C. solidissima is a junior synonym of C. kawamurai.

From hydrothermal vent fields in the Okinawa Trough, three Calyptogena species, namely, C.
kawamurai, C. okunanii and C. nankaiensis have been discovered. All of them also inhabit seep
areas off Honshu. Additional population of C. kawamurai was discovered in a seep area on the
Kuroshima Knoll, off the Yayama Islands. We compared the genetic population structure among
them, which showed that populations of the Okinawa Trough have been derived from those off
Honshu and populations of the two areas were isolated and genetically deviated. A population of
C. kawamurai of the Kuroshima Knoll was also shown to have derived from the off Honshu area
independently. High species diversity of Japanese Calyptogene bivalves might be attributed to
long-term stability of reducing environments at various depths in the seduction zone in the
northwestern Pacific.
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Katsumi Tsukamoto: Spawning of eels near a seamount. Nature 439, 929, 2006

BEMAMOVFXERBRAE

TFXDEREDFR T HoLbRELRIIEINGDOHBTH S, RRAFBFMIAR
(F1973F ICHEMBBALEFE > TR TFF (Anguilla japonica) DEERIGIAE LR
BL7o 1991 FICIE AOMmATE DL T M7 7L X&) 1000 BHREL . =KX D
EIEN U T FRBREABBICHBIEEMSPICLI, ZhETUELBER,SHE
(IR 2L FREB R D BICH 7= (Fig.1) o

LDLZDRECIE DB AWVEEEEINGEL THEELAISBET . AU FXDE
PRIRIBEE S R RNEL TRIA DI Tldh D o7z ZZ T ESICEIMNGERV )AL 728
. ZhETICEBANFADES T —2EeBL T BB L ENMAEHETS (B
WHRER | 2157, $/- . HEERBAHICL M LBER DB HS EIRD LI TERT
[F AR ] 2 3RIBL 7= LIB10ERICEY  ZhS2REICEDWTREERIITE =,

EIRL OIFE

2005F6ADFADH. DLW T FADBEILBT £LRBOKEEDTLLT
M7 7L (2B#) ZFI400BERE T D2 EICKINL T (Fig.2) , 2hICL->T EEE2DD
REHAEIFACE . Y F X DEIM S EE S KA THETEIEN T, ZThiZFETY
7 EEEH RNV HEILTH 7 (Fig.3) o

CORRITEYMOEERRICETIERENF - BERNFZLOEELRRATHD
EDN)THESC ERIISHKL TOBTFFEROFREMRDAEICAWVNIEFS TS, %
=TT XDERM AL DA/ ET HADEINEMG FAOEEBZ. FHALEH,
RIBEMAICET A RIERIBON A0ERDOHARICEL P OOTRIEHML TS
JFXONITEHEERMORECHERT S,

Research on the spawning area of the Japanese eel by the Ocean
Research Institute

The Ocean Research Institute of the University of Tokyo began a research effort for
determining the spawning area of the Japanese eel (Anguilla japonica) using the R/V Hakuho
Maru in 1973. In 1991, a large collection of about 1,000 Japanese eel leptocephali (8-34mm
TL) led to the conclusion that the estimated spawning area was somewhere in the region
around 15°N, 140°E in the North Equatorial Current (NEC) of the western North Pacific
(Fig.1). To determine a precise location where actual spawning of the Japanese eel occurs,
we proposed two hypotheses based on all previous collection data of leptocephali (Seamount
Hypothesis) and hatching date analyses of their otolith daily rings (New moon Hypothesis).

Determination of the Japanese eel spawning site

During a Hakuho Maru research cruise in 2005, we collected a total of about 400
preleptocephali (3-6mm TL) of the Japanese eel (Fig.2) near the Suruga Seamount of the
West Mariana Ridge around the new moon of June 2005 (Fig.3). Their ages estimated from
otolith daily rings suggested that spawning had occurred about 4 days before new moon.
These findings strongly supported our Seamount and New moon Hypotheses. Knowledge
obtained from these studies may provide important hints and basic information for
conservation, stock management and the artificial production of glass eels to supplement the

shortage of wild seedlings for aquaculture of eels.
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Distribution of Japanese eel leptocephali.
Collection locations of a total of 2,418
specimens caught during 1956 to 2002 are
shown. Larvae are passively transported
westward by the North Equatorial Current and
then metamorphose in the Kuroshio before
recruiting to their growth habitats in East Asia
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Japanese eel preleptocephali collected during
the research cruise in 2005. a:5mm TL (2days
old), b:4.2mm TL (4days old)
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Collection locations of the Japanese eel
preleptocephali and the location of the Suruga
Seamount.
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I. 1. Yasuda, S. Osafune and H. Tatebe: Possible explanation linking 18.6-year period nodal tidal cycle with bi-decadal variations of ocean and climate in the North Pacific. Geaphysical Research Letters, 33, L0860, doi:10.1029/2005GL025237, 2006.
II. S. Osafune, and |. Yasuda: Bidecadal variability in the intermediate waters of the northwestern subarctic Pacific and the Okhotsk Sea in relation to 18.6-year perioid nodal tidal cycle. Journal of Geophysical Research, 111, C05007, doi:10.1029/2005JC003277, 2006.

RRFFBEDIATY < TOLELRDET BB AFERRIBI0FERRDOTIE-
BEETBEFEEIL TWDZEPNSNTVEY B 0FREDTE - B ENH (A ER
HULBDPADNZZILICDVWTIRBETORTH D, KR RE - F K-V 7 BEES
BESBEOKE (Fig.1) X7V r A BREOZHELRTZTIEIEIZ (NPI
X®PDO, Fig.2) (BN 3#20F B HEE;H BOBEE(LICE-TELSEF18.65F
B HAIRENEE S TH I LD TRLI, 2. FEIEMEDE W BHEHD#
BRICESTEIERIESNBDESREEN18.6 FRIMTESH A EICEATHILARX
FHBRGEHEBKOEEADZZALERIRU ., E5IC. T BIIBMEDESZEC
FOWRARFFEARICASFEEAREFREPTERSHTIILICLIBRRERR
THHRE B RCHTEDENSOICHEL SEEBICE TR EL RITTAIAEMN
EIRRU 720 AR ROEEN18.6 FFEIE BN E WV ORIFRICFRIFIREL R
EBEROEYREAEVOMMI T —IVORKEF VDU KREE - BEXBIR
VVWTRRIEZEICE TR EES AP ERL. ChETH TH o M20F E A
EEDO TR EEMEICEERV

North Pacific marine ecosystem including tuna and small pelagic fish as sardine and anchovy
are known to be related with inter-decadal ocean-climate variability. However, this time-scale
variability and mechanism remains unclear and thus unpredictable. Present studies discovered
the relationship between the 18.6-year period nodal tidal cycle caused by lunar orbital variation
and the bi-decadal variability of water-masses in the northwestern subarctic Pacific (Fig. 1) and
of the North Pacific climate indices as winter NPI (North Pacific Index), PDO (Pacific Decadal
Oscillation Index) and MOI (east-Asian Monsoon Index). The mechanism linking between the
18.6-year cycle of diurnal tidal mixing around the Kuril Islands and Northwestern subarctic
intermediate water bi-decadal variability is shown. Furthermore, hypothesis linking the tidal
mixing cycle around the Kuril Islands and large-scale ocean circulation and climate is
proposed: isopycnal depth variations around the Kuril Islands propagates along the north
Pacific western boundary and influences on the western boundary currents as the Kuroshio
and Kuroshio Extension and the equatorial ENSO variability, eventually on climate through
atmospheric tele-connection. These studies are noted to link the predictable astronomical cycle
to small-scale ocean mixing and then large-scale ocean water-masses and circulation and
climate, and to open the predictability of multi-decadal scale ocean-climate-ecosystem
variability.
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Time-series of Oyashio intermediate water
properties: (upper) apparent oxygen utilization
(AOU) at 26.866, (middle) potential
temperature at 27.006, (lower) thickness
between 26.7 and 27.266
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Normalized time-series of (a) 18.6-year period
nodal tidal cycle, (b) AOU in the Oyashio and
12-25-year bandpass components of (c) winter
North Pacific index, (d) winter Pacific Decadal
Oséillation index and (e) winter East-Asian
Monsoon index
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Difference in SST (colour in C) and SLP
(contour in hPa) between the strong and weak
diurnal tidal periods in the 18.6-year period
nodal tidal cycle
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K. Sato, Y. Watanuki, A. Takahashi, P. J. O. Miller, H. Tanaka, R. Kawabe, P. J. Ponganis, Y. Handrich, T. Akamatsu, Y. Watanabe, Y. Mitani, D. P. Costa, C.-

A. Bost, K. Aoki, M. Amano, P. Trathan, A. Shapiro and Y. Naito. Proc. Roy. Soc., B 274, 471-477, 2007
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R —EER) ABDEEICETIREIIEORS, THAHBEKREDT /3T
LTRSS, LN > T BIEDIBEIREED-1,/3TICHFITEEETHD | EFRILE,

[LEBFRIC X EE DK PN DK RE R K E (CHEOEEDEIZ B HIRIE T CHITE
TR LD FRIIEEMICRIIINDZEN BV EEF NI BE -, Kk
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ICE-TRBERBEKEE I AFEDT 6RICHHIL TREL AN RBELANO—VSEE
IARED-1/6FIZLEFITIENDNTNS,

TE BIEEE /B ERRE B OREMER B OB REEANO—V5EE
SR CE MR E BT EFE o - F N RED 2 LEMEMRRISEDHSN TS, Zh
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It is obvious, at least qualitatively, that small animals move their locomotory apparatus faster
than large animals: small insects move their wings invisibly fast, while large birds flap their
wings slowly. However, quantitative observations have been difficult to obtain from free-
ranging swimming animals. We surveyed the swimming behaviour of animals ranging from
0.5kg seabirds to 30,000kg sperm whales using animal- borne accelerometers. Dominant
stroke cycle frequencies of swimming specialist seabirds and marine mammals were
proportional to mass®-29 (R2=0.99, n=17 groups), while propulsive swimming speeds of 1-2 m
s~ were independent of body size. This scaling relationship, obtained from breath-hold divers
expected to swim optimally to conserve oxygen, does not agree with recent theoretical
predictions for optimal swimming. Seabirds that use their wings for both swimming and flying
stroked at a lower frequency than other swimming specialists of the same size, suggesting a
morphological trade-off with wing size and stroke frequency representing a compromise. In
contrast, foot-propelled diving birds such as shags had similar stroke frequencies as other
swimming specialists. These results suggest that muscle characteristics may constrain
swimming during cruising travel, with convergence among diving specialists in the proportions
and contraction rates of propulsive muscles.

Fig.1 BMOFEEIbO—7SHELEHED
Bk

Relationship between body mass and
dominant stroke cycle frequency of each
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Evolution of Genes Involved in Adaptation to Environment
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K. Inoue, T. Sakamoto, S. Yuge, H. Iwatani, S. Yamagami, M. Tsutsumi, H. Hori, M.C. Cerra, B. Tota, N. Suzuki, N. Okamoto and Y. Takei: Structural and

functional evolution of three cardiac natriuretic peptides. Mol. Biol. Evol., 22: 2428-2434, 2005.

BEHEEME. ZREEEORBICHEICT 2703 SE BT ELITE L,
H2 3 REBFEICICP PO IEEFHELTZOREEENELDBIEEFMICHEN T2
CICEN) e EBEEMP EDOSIICHED Y HBPERFAMMEEEL TEED
HEBASHICLIWEEZ TS,

FRUDLFIRNRTFR(NP) 773V — 3 BB OHERAH ICEELRE AR
FTHRIVELT7IV—=TH5, NPT7IV—D7DODEBEALN—NDHEHEMENP (ANP) |
BEINP (BNP) /LEMNP (VNP) 3D EISOEBTHRIREL . MRFEEIRT 2ER
EURIVEL TH D, Bald. ZITRTHE I BEEAEHBENRICL)  INS3DDKRIL
ELOEGEFIRCEBELICHATEETIEERR L, COBERIZ.IDDE
PP ELE (REERE) CMEENY (NEELR) YOI 281IC [#HEFIER] SIFIEh 318
BIBEKICENELAZEETRBL TV, S5IC EHEIEICHEITEINE3DDRILELE
BEFOFEREFRNICERTIE. FavTFXA IF X ZITIBEDVHD I RIAR
LRI DDEEFELTRELTVADICHL. 7. 74FET7 . 775 EIRVNPE
ZFERLZEP ol ZOFREREINT/ LICEDIKERFORBEHIC IS LR E,
VNPEEZEFI YT RAEOSBLEICEDNEZZEl NS (Fig.1) . SBIC AEH
IZBVWTIFANPEBEFHRELTWBIES b o1, BIARG BEII3DDERTFE
EDQESNFENRIFTVBDD /2 NPEBEFDOVHEVEREILED SRR EFIH
LTWBDh SEIZNEFNDEE T DOEEEEZREIT TS EICEVBASAICL TVETLY,

BEFOEEEBRTETILODETIVELT. BAGAE B LV TOEREISER
LTV, 5/ LT —EN=ZAPBEINTHY AN FEETFEALEDEBRFIMHTE
FTEINTWBAEH (FARBITKKE) & 77 EHICE R DD T EE OEFRE.
BIZIEERRET T DBKBRAKIBICIEL DT DT+ T 45875 (Fig.2) 1 RALH
(Fig.3) LD LB MR ETIZETHEZTHEBEC EREDBARISIEN 720,

Marine organisms have developed various functions to adapt to a variety of environments in the
sea. We are trying to understand, through studies on the structural and functional evolution of
genes involved in environmental adaptation, how marine organisms have acquired their habitat
and ecological status,.

The natriuretic peptide (NP) family is a peptide hormone family that plays important roles in body
fluid regulation in vertebrates. Among seven major members of the NP family, atrial NP (ANP), B-
type NP and ventricular NP (VNP) are hormones expressed mainly in the heart. By genetic linkage
analyses, we revealed that the three cardiac NPs were generated by tandem duplications,
perhaps before the divergence of tetrapods (lobe-finned fish) and fish (ray-finned fish). We also
found, by a systematic survey of NP genes in various ray-finned fishes, that primitive ray-finned
fishes such as the sturgeon, eel and trout retain all three cardiac NP genes but the VNP gene is
absent in so-called advanced fishes such as ayu, tilapia and pufferfish. By applying these results
to the phylogenetic tree based on the mitogenome, it became evident that the loss of the VNP
gene occurred after the divergence of salmonids (Fig.1). We also found that the Japanese
medaka has lost the ANP gene and only the BNP gene remains. We will examine functional
differences of the three NP genes and significance of the loss of some NP genes.

To examine the function of genes involved in environmental adaptation, Japanese medaka and
related species are potential models. We expect that comparative studies of Japanese medaka, in
which genome databases are available and experimental techniques including transgenesis has
been established, and related species, e.g., Javanese medaka and Indian medaka inhabit
seawater and brackish water area in Asian coasts, will bring us invaluable information to
understand the relationship between the evolution of genes and the ecological status of species.
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Distribution of ANP, BNP and VNP genes in
ray-finned fishes. a and b indicate timing of the
loss of the VNP and ANP genes, respectively

Fig.2 JwTX4H Oryzias javanicus. 7BIKN
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Javanese medaka Oryzias javanicus. This
species is widely distributed in seawater along
the coasts of South-East Asia and expected to
be a model for environmental monitoring

Fig.3 A>RX5% Oryzias dancenao BIKND
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Indian medaka Oryzias dancena, which is widely
distributed in brackish water in South-East
Asia. Fish in the picture were collected in
Malaysia during a project in JSPS Multilateral
Core University Program “Coastal Marine Science”
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Kiyoshi Tanaka: Effects of the Earth's rotation and bottom slope on density current descending a sloping bottom, Journal of Geophysical Research, 111,

C11018, doi:10.1029/2006JC003677, 2006
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B BRREFFD (Fig.3) o ZNEHI BEMBINC L > THIMEN— SRR KR
DML AP RE(LSh D0 THD,

Descent of dense water induced by baroclinic instability

Many observations have shown to date that in some areas of the world ocean (e.g., Denmark
Strait and Weddell Sea), dense water descends a continental slope into deep depths.
Baroclinic instability can realize effective downslope transport of dense water, breaking down
the geostrophic constraint on the continental slope (Fig.1).

The Earth’ s rotation has two contrary effects on the instability

Growth rate of the baroclinic instability increases with increasing Coriolis parameter (Fig.2), as
isopycnal surfaces steepen to increase available potential energy. After the eddy formation,
however, offshore eddy transport of dense water decreases with increasing Coriolis parameter,
as eddy size becomes smaller.

Bottom slope also has two contrary effects

The growth rate of the instability increases with increasing bottom slope by the same reason as
above (Fig.2). On the other hand, the offshore eddy transport decreases with increasing
bottom slope (Fig.3), since the bottom slope has stabilizing effects (the topographic beta effect
and the effect due to spatial increase in water depth offshore).

(a) day 15

Case GH

Fig.l HEERICHVWTHENLBRE (B0
FN) 77y A KEMME LAICRLEE
D ERER (4.0 x 10%kgm™®) DEFEZEL, EE
IEE D BEALIE S Thkm

Distributions of isopycnal surface (4.0 x 10®
kgm®). Density (negative buoyancy) flux is
imposed at the coastal boundary on the
continental slope. The units of the axes are km
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Onset time of eddies with finite amplitude.
(Experimental result of a case study: changing
the bottom slope (tangent) and the Coriolis
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Offshore transport speed of dense water by the
finite amplitude eddies
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N

SEREIE DY ayEmss

Marine Research Linkage
Biosphere Environment

Thermal adaptation of pacific bluefin tuna, Thunnus orientalis, to temperate

waters
KBRIFEED S H o O T ODEH KGN DE

Takashi Kitagawa, Shingo Kimura, Hideaki Nakata, Harumi Yamada, Fisheries Science 72: 149-156, 2006

7a~708 (Fig.1) 3ZDEN-AEPRREEICL) HANICEELREERD
VEDELEHTWVWD, SR ERNGEREEEMTREICT 5010 ZORFMRLE
LCAREO R B # S MICIRIE T 32 E A ThE T EICDBICE S TWS, AEED
BEKIFEOKBEREICEDEICHBL TWADLEBASHIZT B0 ATEDBHEK
BRRETICETBHBDORFENDERRICHEIBILICDOVTHKET LA, 1995~
1998 FE M BHTTF —REHEUER (T —H1/NIL &) #IEREICEB L KRR A%
AL BUR B4 FELIRICBEIN223EEIC DWW 27 12128F £ /-13256F0
EICERRENKR KB D RIIT(EDBREIT 57,

ZEFDFHRERKCEDEEHE1£15.0-20.7CTHY)  AFEDEAKBEEFEA (12-227C)
(CHho7z0 Tl FBEKBEDEIRRICHVKEEZERY Ho/h BEEDE
KEBEEIERRICHEVNESEY)  FIERRIFS0CEZZAD I hh o7, BINFEE
TIVERWEREICEY) 7O JORBORTRGFEHERIEb /-2 A REICHN
REULB D §2ERERLIZZEDD G DN AL - EP RSN - (Fig.2) o
SIS RLETFNTRIES S ERANDERRE LRV T 2ERERT ZEHS (Fig.3) .
AEORKBEEIRREEEDISKD TEENTREEIN, U LERAETHE AEIR
BRICEHEVEOR S IIERTID  ZO—ATEBRADEHREL RV TB7-0.
FBEBEBEICIEST AY A AN KE G- THRRKE TEE DI EEAEE
ICLTWB RSN S (Fig.4) o

Vel prmhacias =50 s b

— o EEORERICHIEL
Relationship between
- - :.-:. I:i |L| :--. "'-I bluefin tuna body size

~ and estimated internal
heat production

H-,_}_- } 5 4 Fig.3 70Ov70OE#
:‘ ]

Wl i busly s ilygi

Immature Pacific bluefin tuna, Thunnus orientalis (Fig.1), tagged with archival tags, were
released near Tsushima Island in the East China Sea during the winters of 1995 through 1998.
Time-series data for ambient and peritoneal cavity temperatures, recorded every 128 or 256
seconds for 23 fish recovered, were analyzed. The objective of this study was to clarify the
process of development of thermoconservation ability with growth in relation to adaptive
mechanisms to cooler temperate waters. According to our results, mean ambient temperatures
ranged from 14.9 to 20.7°C, which is almost within the optimum temperature range according to
previous reports. Mean peritoneal temperatures were higher than ambient temperatures (19.7
to 27.3°C) but never reached 35C, which would induce overheating. Although the mean thermal
differences between peritoneal and ambient temperatures increased with body size, the rate of
increase decreased with body size. A heat budget model suggests that as the insulation of the
body develops (Fig.2), the estimated mean values of internal heat production decrease with
body size (Fig.3). This is probably due to the allometric scale effect and explains why the
thermal difference does not increase quickly with body size. It is likely that Pacific bluefin tuna
inhabit cooler temperate waters in mid-latitude regions to avoid overheating (Fig.4).
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Fig.1 rO</0
Pacific bluefin tuna, Thunnus orientalis
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Fig.2 7OYJONHITHEROBEICHIE(L
Relationship between bluefin tuna body size and
estimated whole-body heat-transfer coefficient
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Relationship between bluefin tuna body size,
ambient water, and estimated body temperature.
The solid vertical line indicates the favorite
temperature range of Pacific bluefin tuna (12~22
C). Temperatures exceeding 35C are lethal for
tunas.
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ElFR #7777 |

EFR £ R R

RRREBERAMHIBML TV IREETHOETEMAA IO L7
Ongoing main research projects in which ORI participates

REZXEHEFRTREICETIMANE
Climate Variability and Predictability

Census of Marine Zooplankton

BEOWERR FAICLZEYIKCFHE

X EFERRYEMATE
Global Ocean Ecosystem Dynamics

HREFERAUSZT L
Global Ocean Observing System

HkE A YEEEREHREE
International Geosphere-Biosphere
Programme

ANNUAL OCEAN RESEARCH INSTITUTE
REPORT THE UNIVERSITY OF TOKYO

R EM R ETE (WCRP) TEfSh 8RB F 2R A S ZEETE (TOGA) Lt 5B

FHEIREER (WOCE) DEMETEEL T1995F (CRtASh /-, B FE— AR —BEES X7 A
+E-BFREOHBEEE T ASERTIEESD=20D7 -7 &1L HIRFRED
S[EZBHOEEIEBEE T RDZHDEEET-oTND,
CLIVAR started in 1995 as a successive programme of TOGA (Tropical Ocean and Global
Atmosphere) and WOCE (World Ocean Circulation Experiment) in WCRP (World Climate
Research Programme). CLIVAR acts for assessment and prediction of global climate change,
being composed of three streams of global ocean-atmosphere-land system, decadal-to-
centennial global variability and predictability, and anthropogenic climate change.

SBFICERTIEMT IV DEMSHIEE2010F X TICHERATZIEEBIEELT
200425 FEARESN-ERR 7O 78T 2001 ELSEITHDCensus of Marine Life (CoML)
D—IRELT , BAMRFRICRT ST BEBOEBR/N KBS RET7VTEEEOHERN
EHBEREOHEICEH TS,

CMarZ is a field project of the Census of Marine Life. CMarZ will work toward a taxonomically
comprehensive assessment of biodiversity of animal plankton throughout the world ocean. The

project goal is to produce accurate and complete information on zooplankton species diversity,
biomass, biogeographical distribution, genetic diversity, and community structure by 2010.

HEDT) YTV TR SUSRESMEZNTFEEREL COBFICEES

FhBEFTRBEEEZNSDRMAED T ERASHICLBEDEMMERLFZ Y1 7L DOFH
EJO—NIVR— IV THERALEOIETBMRETE, 1970 FRICKEEFOICERSh
GEOSECS (bR KERERTIAZE) STEDE 71 —X LB DH5N 3, 2003F &)
SCOR (BEMFMREESR) DY R—IEZ(F 2005FICH AT XTIUHIERARRE N,
SCORMDKERFRELTRE—RL Tz,
GEOTRACES, an international program in marine geochemistry, following the GEOSECS
program in the 1970s, is one of the large-scale scientific program in SCOR since 2003. lts
mission is to identify processes and quantify fluxes that control the distributions of key trace
elements and isotopes in the ocean, and to establish the sensitivity of these distributions to
changing environmental conditions.

GLOBECI31991FICSCOR&IOCIC &> TAL B EIFSN /- IGBPDOIT7 7O TV M T #Ek
RETCOSIGESY BEEEREBR T IEMBERFORETE ESHRE EEMICEAD
FEICRATRIEMREBTILEBIELL TS,

GLOBEC is IGBP core project which was initiated by SCOR and the IOC of UNESCO in 1991, to

understand how global change will affect the abundance, diversity and productivity of marine
populations comprising a major component of oceanic ecosystems.

SUEZ B BEFRERSEI, BEVENO-D MR OEFERAS X7 LARBELLIEN
JETE, 1X ZAABFFEBEFZEERGEN EE, BRFREIL NIV TIZ1993F ICRtAS N,
GOOS is an International initiative to establish global ocean observing system for a wide range
of purposes including studies of global change, activities of marine environment protection and
so on. It has been promoted by the Intergovernmental Oceanographic Commission of UNESCO
and other related international organizations since 1993.

IGBPIZ 6115 #BRO 7O 17 MIIEMarine Biochemistry and Ecosystem Research

(IMBER) &Global Ocean Ecosystem Dynamics (GLOBEC) M2 D d&") &5\ ¥ %)
EIEREWMHT O &L TSurface Ocean-Lower Atmosphere Study (SOLAS) &Land-
Ocean Interactions in the Coastal Zone (LOICZ) &3, Zho6D 7O VMBI
D&y 713 EALNILBSCEELNIVOE A TERISEEIL TV,
Ocean domain core projects of IGBP(International Geosphere-Biosphere Programme) Consist of
Intergated Marine Biochemistry and Ecosystem Research(IMBER) and Global Ocean
Ecosystem Dynamics(GLOBEC). In addition, two interface core projects, i.e., Surface Ocean-
Lower Atmosphere Study(SOLAS) and Land-Ocean Interactions in the Coastal Zone(LOICZ),
are also close to our study. Stuff of ORI have been actively involved in these projects at both
domestic and international levels.



EF£1#7 | INTERNATIONAL COOPERATION

BEEMHRCE -EERBESHE
Integrated Marine Biogeochemistry and
Ecosystem Research

EFE R B EE

A EERBENEE
Integrated Ocean Drilling Program

BAFMIRERPWSIXERREE

R FFFERFHRE
North Pacific Marine Science Organization

B AREOVEHEERMAGE
Surface Ocean-Lower Atmosphere Study

EXTEBEARRE
Programme of Research for the Western
Pacific

IMBERIZ.IGBPESCORA £ R THIEBEL TWWIERMNA S BFEANLEH T EEEMH

HAEFRBIREEBREDBEERAY  EOLIITHERDEILICHBES A E-ZDOELLS
EDNIILHEEZIDZDN EVWIAICDVWTEFLRDZIEFHMNEL TV,
IMBER is a new IGBP-SCOR project focusing on ocean biogeochemical cycles and ecosystems.
The IMBER vision is to provide a comprehensive understanding of, and accurate predictive
capacity for, ocean responses to accelerating global change and the consequent effects on the
Earth System and human society.

12—y D3 P REEICEFRT S EL LR EERRAID DFERAIHEEL T
DO¥AEH . PRBEMFEICE T BIERTBR P AM TR TV ERL BT EC R
EZHELED TN,

InterRidge is an international and interdisciplinary initiative concerned with all aspects of mid-ocean

ridges. It is designed to encourage scientific and logistical coordination, with particular focus on
problems that cannot be addressed as efficiently by nations acting alone or in limited partnerships.

BrEIrEETIHRASHHOBEIARM [5E05 | RREOFIHF—L XIEHIMEEE
BAVWT HUWHEEREI TS T AFHORPHDP B DL ENEML LT IEFH R,
2003F10RICREL HEEICE Y BN P ORNEEEIERZT,

Using the world's most advanced drilling vessel "CHIKYU" constructed in Japan and the US riserless
drilling vessel, an international joint research expedition is being undertaken to create new theories

about the Earth and to try to contribute to the future safety of Japan and humankind. This program
established in October 2003, and Japan is fulfilling a central role in the promotion of this project.

KREE (ARBER) Z . TITO5E (12 RRIT7 =T T4UEY 21 N F L)
BLPBREANOMEEEELRL T R7I7 - RE7 7 DARRETRD4 DD FRE
EEHBLTVS; (1) MEERXICEI M. (2) BERMIIERNEMERT . (3) EMBIRE.
(4) BEILEMEICI BB FEREERFTTE,

The project "Coastal Oceanography" has been conducted with cooperation of domestic and
international institutes from five Asian countries (Indonesia, Malaysia, Philippines, Thailand and
Vietnam) on the following research items; (1) Water circulation and the process of material transport,
(2) Ecology of harmful marine microalgae, (3) Biodiversity, and (4) Marine pollution and ecological
impact in the East and the Southeast Asia.

ERFFEARFHEBL AR EEZ OB EICS I 2EFERFMEE(EE - RE
TBHZEEBNELTI992F (CEE L SN /- BUF IR FHEEI T AL KB DICESICHBE 5, 1]
EOBKEIZ AFLZ B FEEE. OY 7 KEDOHE T BERICERSHEHRET S,
PICES is an intergovernmental scientific organization established in 1992 to promote and coordinate
marine research in the northern North Pacific and adjacent seas. PICES is a Pacific equivalent of
the North Atlantic ICES(International Council for the Exploration of the Seas). Its present members
are Canada, Japan, People's Republic of China, Republic of Korea, the Russian Federation, and the
United States of America.

BAECRIDBERBERTCOMERIREROILF -E-MEIBFOMELRRFL . KUK
ZAbEDRIREMBATBIGBPOFHLWIT 7O 7 LT 2003F 2536 EFoh /=,
2005 F EICIE P EICHE W TH. SOLASEHR DM MBI Kiedh /=,

SOLAS is aimed to achieve quantitative understanding of the key biogeochemical-physical
interactions and feedbacks between the ocean and atmosphere, and how this coupled system

affects and is affected by climate and environmental change. In 2005, the cruises related
SOLAS activity were carried out in the North Pacific.

BEAFFEEDBEFOHME AMBEREBNEL /-1 XAIBAFEEFFZEES (I0C)
DTATZ L, 1970FRKFDICFHBIN  ZOEEZERIF1989FEA,SIFI0OCHY T3y
‘/(Z’l‘%J:Héﬂf:o
WESTPAC is a regional subprogram of IOC to promote oceanographic researches and capacity

building in marine sciences in the Western Pacific Region. It was initiated in early 1970s and the
steering committee for WESTPAC was upgraded to one of the Sub-Commission of IOC in 1989.
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EFE1#7 | INTERNATIONAL COOPERATION

EFFMAES 2006 F EFICRRASEEMERI TRLATCERES
Main international meetings hosted by ORI during FY2006

R[UEMED /=D DBHEGR /NI

2006.5.16~20 HRAZILUESEE (B5R)  Sanjo Conference Hall, the University of Tokyo, Tokyo, Japan
EH £ Y. Michida
A& Intergovernmental Oceanographic Commission

[ABLE| —BEEROBRARLEALHEE

2006.7.28 EFREAS KRS (RRE) The United Nations University (UNU) ,Tokyo, Japan

=5 1E2 N. Miyazaki

HE RAAXZBEMRER EFEREAAKXSE  in cooperation with ORI and the United Nations University (UNU)
#%1BEFIE  supported by Iwate Prefecture

BEREI VRIIL BERB~IBPEECNZEIE~
2006.7.29 BB ((AF) Morioka, lwate, Japan

=& {2 N.Miyazaki
HERRAAFEEMER EREESAE AFE  incooperation with ORI and the United Nations University(UNU) and Iwate Prefecture

#%#EdLE X% supported by Kitasato University
FIEBEBERFEI ROV L

2006.9.22~23 #2101 (s8E) Busan (Korea)

A+t {#E S. Kimura
HE EEENEEAER BERFERIREA  in cooperation with Korea Inter-University Institute of Ocean Science, Pukyong National University

90 0k e ) 7 7 b O Bl D D

2006.11.6~8 RRAFEFMER (RR) ORI, Tokyo, Japan
faHE FE¥ S. Nishida
%1%:CMarz

BAFHRESUAXFTRERSEMTR [upEdy] SERKERHE

2006.11.6~8 N>y (JxhF L)  Halong, Vietnam
= 1E2 N. Miyazaki
#IEBE AARZMIRES  supported by JSPS

BAZHRBESUSKERFELEZERRR [BEEEE| BEFTEREI—-V 397
2006.11.9~11 Nnar (JzbrF L) Halong, Vietnam
= 1§22 N. Miyazaki
B BAFEMIRES  supported by JSPS
BAZMIRESUAKERRBXEZEBRR [AFEEEE] UPM-JSPSEWMT S Ib /M —=050-2X
2006.11.19~25 R—=hF19v> (wL—27)  Port Dickson, Malaysia

faE BE¥ S. Nishida
BIZBAFEMIRES  supported by JSPS
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HEF RRZFREER

2006 EICHTHFIAER

BRI S fin & #)
% Fii%t outside RinEGst
ORI Total
ERIIKZE MIARF | ERIRFEEE Z DAt ZivAY=F11
Public Univ. Private Univ. Public Institute Others Subtotal
117 69 2 8 10 89 206
REAEMER
% Fii%t outside Rin& Gt
ORI Total
ERIIKZE RMIARF | ERIRFREE Z DAt ZivAY=F13
Public Univ. Private Univ. Public Institute Others Subtotal
95 138 10 42 1 191 286
SRR S EFIF &5
FRA ERIIKZFE WIIKRE | ERUMFHE Z DAt P A=E fRESEt
ORI Public Univ. Private Univ. Public Institute Others Subtotal Total
1 23 3 8 3 37 38
EFAEEEMAL 2-NRMASRENRAIH (AER)
0% Fii%t outside FPEGE
ORI Total
ERIIKZFE IIKRE | ERUMFHE Z DAt ZibAY=F13
Public Univ. Private Univ. Public Institute Others Subtotal
27 99 37 3 1 140 167
EEFAEEEMAL 2-NRAASFENREH (AFH)
g Fii%t outside HPESE
ORI Total
ERIIKZFE IIIKRE | ERUMFHE Z DAt ZibAY=F11
Public Univ. Private Univ. Public Institute Others Subtotal
26 38 16 12 1 67 93
MAES (K RKREFEHBRR 4K
% Fii%t outside HHEst | SIMABSE
ORI Total Total
ERIIKZE MIARF | ERIRFEHE Z DAt ZivAY=F11 Participants
Public Univ. Private Univ. Public Institute Others Subtotal
6 5 1 2 0 8 14 1842
MAES (EEAEBIMA L 4—) KKREMBHER 4
2 Fii%t outside HHEst | SMABSE
ORI Total Total
ERIIKZE RUARF | ERIRFREE Z DAt ZivAY=F11 Participants
Public Univ. Private Univ. Public Institute Others Subtotal
0 1 1 1 0 3 3 220

FIREEDKZRZE L THAARICZEND,
The number of user for all students of ORI is included in the category of "ORI".
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HEFIRAZEE | COOPERATIVE RESEARCH ACTIVITIES

2006 F EICEESh Rk B MAM B

fnsxe | BE(BH) B i W x & B
Cruise No. Period (days) Research Area Title of Research
KT-06-5 | 2006.4.3 b e BHER - BERBECHII SKELRBECENEE - WXEE CRT MR
~4.9(7) Kuroshio extension area Physical and biological processes in the Kuroshio extension area
KT-06-6 | 2006.4.11 8 NS 7B BBNS TMBRRELES IR OEEBEDRA
~4.22(12) Nankai Trough area Study of the thermal structures of the seismogenic zone and accretionary prism in
the Nankai subduction zone
KT-06-7 | 2006.4.25 | feffKESKYV BFEEKPOBLETRFERDS KLU
~4.29(5) EMEE ST F—EY A FOEBHNREBRRIEEENLSIRECSZ DFE
Ki-i channel and Kumano-nada Rare earth element abundances in coastal seawaters and influence of turbidite
sedimentation on deep-sea floor environment and biodiversity
KT-06-8 | 2006.5.1 Gzt BRBICBIIDERERE. T I SvI A KB AR DIGHEZEE
~5.10(10) Sagami Bay Short-term variations of primary productivity, particle flux, and air-sea gas exchange
in Sagami Bay, Japan.
KT-06-9 | 2006.5.15 RS EREEETAV AT L (VPR) ZREUVWCIEEEICHIFS
~5.18(4) NUVR/—DRmEBEICRAT SR
Sagami Bay Study on the distribution and dynamics of marine snow using a high-resolution
video system (modified VPR) in the Sagami Bay
KT-06-10 | 2006.5.22 HEEDE B TSV IR DERR - R IR
~5.30(9) Oyashio area Physiological and ecological studies on zooplankton
KT-06-11| 2006.6.2 INEE IR — =R EMEN TSI DREAANDBREBDSIHRES SULRBETICET MR
~6.13(12) Ogasawara region and off | Depth adaptations and speciation in marine plankton and its implication for
Sanriku paleoceanography
KT-06-12 | 2006.6.16 L=< e e R EFERFE—RKICKDELBNDREIGHE
~B6.21(6) Kuroshio extension area Nutrients supply to the euphotic zone from Subtropical Mode Water in the North
Pacific
KT-06-13 | 2006.6.23 TS HEY—KBERICEITDBR  pHATWAE L £ Z BV RIBEROBIEE
~6.27(5) Sagami Bay Reconstruction of O2-pH information at sediment-water interface using benthic
foraminiferal tests
KT-06-14 | 2006.7.4 INE R BRERNDBIE NIV T SEER D KB EEISEFRERR
~7.12(9) Around  Myojin-sho,  Izu- | Research on the intensive exploration of active hydrothermal sites at the calderas
Ogasawara Arc around Myojin-sho, lzu-Ogasawara Arc
KT-06-15 | 2006.7.15 | BAE#E:LEE SEECHI - HREAIC &2 BAEBEICSE D
~7.25(11) BETL— MEEEERSBET L — bAERICET 2R
Around the Japan trench Investigations on the interplate coupling and deformation in the oceanic plate from
geodetic and geophysical seafloor observations around the Japan trench
KT-06-16 | 2006.7.28 GELpy BEORIMRIT FCHIF 2R ERRDEEEDIEEICEI T BiRR
~8.4(8) Sagami Bay Study on the function of planktonic ecosystem under natural dynamic environment
in the ocean
KT-06-17 | 2006.8.7 R BREESARABERER TV AT LOREL
~8.104) Sagami Bay Development of underwater profiling buoy system for in situ realtime primary
productivity measurement
KT-06-18| 2006.8.14 EEE BUS. EE NS T | BEE BWEICHBIT DMEITRE MG EIED MR L FHZE)
~8.18(5) ICEA9 % (GEOTRACES)
Sagami Bay, Suruga Bay, | Geochemical studies of trace elements and radionuclides in the Sagami and
Nankai Trough area Suruga Bays (GEOTRACES)
KT-06-19 | 2006.8.21 mEENS T IRTTRELEMRIRE C KL DHEE N S TR NI DTEEN B ER T
~8.30(10) Nankai Trough area Tracing the history of a Kumano mud volcano by three dimensional seismic
examination
KT-06-20 | 2006.9.1 17| e S e T 3 RETEMERRE(C K DRHE OB FH MBS OIZERZECRIT DR
~9.6(6) kuroshio region off Shikoku A seismic-oceanography observation for temporal and spatial variation of oceanic
finestructure in the Kuroshio front
76 | AN | SRR




HEFRAZEE | COOPERATIVE RESEARCH ACTIVITIES

iR | A (BH) B W ® & B
Cruise No. Period (days) Research Area Title of Research
KT-06-21 | 2006.9.9 RYFTHESLUT U EYE BRAFBEICHTFEUEREEEYDEBERFHRR
~9.16(8) East China Sea,Philippine Sea Physiological ecology of nitrogen fixing plankton in subtropical seas
KT-06-22 | 2006.9.19 =R B EAHEREER(ASUKA)RISROZRE R EDER R
~9.25(7) Philippine Sea, Shikoku Basin Spatial representability of the ASUKA observational line
KT-06-23 | 2006.9.28 ERERRBEHCARER | ERESHMEEICHITD\mBEYRHEDRRLTIT XV RED
~10.3(8) DB ROEEZRRR
Off southwestern Kagoshima Study on whale-fall ecosystem off southwestern Kagoshima, and ecological and
physiological studies on Halobatinae
KT-06-24 | 2006.10.6 X RSBk HWEEBIED SHABNRATDIMET S v I &
~10.9(4) Tsushima Straits Observation of material transports through Tsushima Straits
KT-06-25 | 2006.10.11 | RRIsER~FRIsEE~ BABHmEEIC ST D HILREBOD TRAFHHRS LU
~10.20(10) | BlEZ~KIBR~ATH | ARAATINDOERCEEEEICRET SR
Southcentral and southwestern | Research on molecular phylogeny of planktonic foraminifera at southcentral region of
region of the Sea of Japan the Sea of Japan and electro-conductivity for the backarc region of the southwest Japan.
KT-06-26 | 2006.10.23 | {LiErfEH BKEXY VT IV— LAORGHVERA - FEENICKDX IV TS v I ADHEE
~10.28(B) Southwestern region off Sado | Methane flux estimation from a systematic methane plume observation in water
island column and the numerical data analysis
KT-06-27 | 2006.10.30 | BAEERDE =EERNRIBORM T [C KD BRBEERAE
~11.8(10) Around the Japan trench Precise seafloor observation in the fishery off Sanriku by using a towed buoy
KT-06-28| 2006.11.11 | 18&E, 8BZ. BHELE | ARSJUNEHCOSEGRNOIZNEES SUZOBEOLRICET MR
~11.19(9) Sagami Bay, Suruga Bay and | Comparative studies of chemistry and dynamics of particulate and dissolved organic
Kuroshio area matter in coastal and oceanic environments
KT-06-29 | 2006.11.21 | RE./I\EREE BEREOBEBRAOOMEZHNME (I0DP)
~11.27(7) Izu and Ogasawara region Geological and petrological studies on the sea floor and the bed rocks (IODP).
KT-06-30 | 2006.11.30 | #EiEE HREY —KIBRICEIIDER - pHATAIE L. EVRZERVICRIBEROBHEE
~12.4(5) Sagami Bay Reconstruction of O2-pH information at sediment-water interface using benthic
foraminiferal tests
KT-06-31 | 2006.12.6 RUE S, BEiEE EAEHEIC K SHIVEBR T OREREDS SUOMENRSHICET 2%
~12.10(5) Tokyo Bay, Sagomi Bay and | Bacterial capturing and degradation of submicron particles in the ocean
Kuroshio area
KT-07-1 | 2007.2.21 EEER. TR . HaER | REMEEEYOELEEYZENRR
~2.25(5) BRUBAE BFERDESE
Muroto Basin, Tosa Basin, | Paleobiological study of deep-sea benthos
Hyuuga Basin
KT-07-2 | 2007.2.27 RYT B RYTBICHIIPEEEEFESNEE TORE - FEEBSEDEHA
~3.5(7) BRU HSIESBENIVT S DIREE
East China Sea Joint observations of Density and velocity vertical structure along subtracks of satellite
altimeters in the East China Sea and Exploration of submarine calderas in Tokara Islands
KT-07-3 | 2007.3.8 RVTB MASNBEDEE. | AEBREEIEEMENS IDTI NI - EREEEEERNO
~3.18(11) BE EREE B LUBBDHKBERFARDER - BEREHORY LD
BoKMEYMBE DT OEAIRRE - 202
East China Sea, northern | Tectonics of the Goto submarine canyon and northern Okinawa trough, Research
Okinawa trough, Tachibana | of the Hydrothermal circulation of the Mikomoto submarine volcano in the
Bay and Kagoshima Bay Kagoshima bay and the Tachibana bay, and Research on the distribution of
benthic organisms by an autonomous underwater vehicle - part 2
KT-07-4 | 2007.3.20 RYTBOLUOTEHARERFEE | RIVEOD - BENETDERE
~3.26(7) East China Sea and south | Distribution, track and ecology of drifting seaweeds

region of western Japan
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HEFIRAZEE | COOPERATIVE RESEARCH ACTIVITIES

2006 F EICEKESh =B RN A B

fnsRE | A (BH) B i W x & B
Cruise No. Period (days) Research Area Title of Research
KH-06-2 | 2006.6.2 HESATF. AFEATF | BHIEAFFICSIT DA - EFEOLEYMIREFIEEIER S FHRO
~9.6(97) ERIRIE,. REEBRGESUICOFFOENDOEERICET DR
Centralwestern and Northwest- | Marine biological investigation on the spawning and migration of the Japanese eel
ern Pacific Ocean around the Mariana Islands, egg and larval fish transport in the subtropical ocean
KH-06-3 | 2006.9.14 NS 7iEE . . B NS Z0ERE, R - B T L — MRS, ERTEEEEE
~10.23(40) | =i [CRET ithE - thIRMIBF MR (IODP)
Nankai Trough, off Ibaraki and | Geological and geophysical studies of nankai active faults, plate boundary off
Miyagi Ibaraki and Miyagi, and Northwestern Pacific Paleoceanography(IODP)
KH-06-4 | 2006.11.2 A2 RFE it A F#l:a’ﬁ[)“é'jj':r:ﬁ“%%ﬁ Anguilla spp. DEEDN - @ﬁi?ﬁ@ﬂ?ﬂﬁ
~2007.3.7 A Y RERIFED RS AT XY MIBBZRERES KU
(83) BT7 0 hZOZADXZE T DERIMPEOME RN - £YFHRR
Indian Ocean and Eastern | Ecological and phylogenetical studies of the deep-sea benthos and the
Mediterranean sedimentological study of the diagenesis and compaction of the surface deposits in
the Ryukyu Trench and the Okinawa Back-arc Regions.
Marine biological investigation on the spawning and migration of the Japanese eel
around the Mariana Islands.
Studies on structure and tectonics of the southern Philippine Sea.
78 [ AN | SRS




HEFIRAZEE | COOPERATIVE RESEARCH ACTIVITIES

2006 FEICHREShLHMAES

A o B E M EE = RN SMAE
Period Title of Meeting Number of
Participants
2006.7.6~7 fREEYHEMRORIR~BRIOTAREDEOERR 146
Cutting-edge research on whale-fall ecosystems
2006.9.26~27 UFFERORKEFRE 175
Present status and conservation of eel resources
2006.10.27 FEI8EBHBEIZ T4 —5 L 179
The 38th underwater and seafloor technology forum
2006.11.6~7 EEAEBM TSV NIRRTV 3w T 79
Census of marine zooplankton (CMarZ) census of marine life (CoML)
2006.11.9~10 hoEsERsRD I O0—/VLKEER InterRidge-Japan IIRRKRER 102
Studies of global mid-ocean ridges, InterRidge-Japan annual meeting
2006.11.22 BEEECHIIDURIHELEBEMD O DHSRELNT TO—F 104
Socio-economic approach for risk assessment and consensus building in fisheries management
2006.11.29 IR B FEREREEIZ(GLOBEC) —BR{bZ# & T 28 FENEREHD FUL 86
Japan-GLOBEC Joint Symposium on "Predicting life changes of marine key species based on global
warming scenarios of IPCC"
2006.11.30~12.1 RERBERD 189
Probe into chondrichthyan fishes
2006.12.7~8 FBHEROEE S IBIEORIK & 5RE 178
Current status and prospects of management and propagation of nearshore marine resources
2006.12.18~19 FEXRFEEDOEREZIS KU EYIIR L F AR 123
Ecological and biogeochemical characteristics of the North Pacific
2007.1.12~13 200BFEELBEREIYYRIDI L 167
Symposium of paleooceanography
2007.1.25~26 BREYDEL EBHEYDIER 128
Evolution of chordata : origin of vertebrates
2007.2.19~20 BETL— b EEIMDFREES | IODPEREREEINGEIFT 119
Deep structure of oceanic plate and island-arc system : IODP ultra deep drilling
2007.3.27~28 HERGTUAIC BT DIREN EXERDAZE 67
Dynamics of waves and covection in geophysical fluids
2006 FEICRAEEh-MAEK S (ARBFEBEMA L 52-)
Ao M E AR E BN SIMAE
Period Title of Meeting Number of
Participants
2006.8.21~22 FIR—Y U BOEEEZTORFBHENDZE 64
Physical and biological visibilities in the Okhotsk Sea and their influences on the Oyashio area off
northern Japan
2006.8.22~23 S AT EBRICBIT D AKEFHEER 92
Air sea interaction in the western North Pacific
2006.9.12~13 BEOAZE  AHNEHEINTLIELDOH ? 64

Dynamics of Typhoon:what do not we understand?
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G BK 24 WXYA4 KNI EBIEEHE
Grdudate school | Department/Division Student Title of thesis Supervisor
HO F=F X FRREBCSITDEFRAIIZOVILRD | HBIN K
IGUCHI, Hidenori | fHEEED{LFH4FE UEMATSU, Mitsuo
B {hiE LEXFECBIFDEERTI 7 VILHOD HE# R
MANO, Yuki FEMEEA 4 EMSADEEERRIT UEMATSU, Mitsuo
ki K— R Y MEEERRIICABET 28E1 73TV IR | HE BF
SATO, Taichi OHLBE. LB LCRE=RIWAE ZRV BT OKINO, Kyoko
ik ERI | JVE BHEE RERAYI\A RLU—KED Bl =—
= OBI, Ayumi KEABREZLEBETOLR TOKUYAMA, Hidekazu
Flanstary 1R a7 BABOR—S—OYDRE - BEXHN=ILE | HH &
Science KAJIWARA, Yusuke | ASBIEIEICRET DIFZE NIINO, Hiroshi
SR & EFERFFICHT 2 BERAFEEDRETEFT WE =
YOSHIHARA, Kaori NIINO, Hiroshi
= BEE REZEUCX VEIEDSEES EAES N
JIKUYA, Yohei NIINO, Hiroshi
PRI B R Yy IBHROMBSBIROATEE FEONME | £5 53
Science ODA, Shiho SANO, Yuji
R A TEBENUEAZSBEICHITD NS XHH
ITO, Makoto INBNEEE Y DEFERE S KOJIMA, Shigeaki
i pER ZILEY A BORGEL & YR NS XHH
UTSUMI, Takashi KOJIMA, Shigeaki
FH=E =k SO I—BRHEDODET IVEEREIE EE R
UTSUNOMIYA, Yoshihiro | 4= [CBE 10 BB FDIEER WATANABE, Toshiki
EA SRR | sk ok T HOYF 54 h—H—IC&B R B
o S SUZUKI, Yuta FPHIH Y JEESE DR WATANABE, Toshiki
Graduate Albert Ventura | Interaction between fast-acting and slow- | 73 %8B
lfh_?okl;gversity acting hormones in fish osmoregulation TAKEI, Yoshio
HH F= 4 FIADV2REIREZSHRECFEDOSIRERENT| FHl
HURUTA, Yoshimi NISHIDA, Mutsumi
LLER &l IFIRUI I IABEOBCHIEE DR | FaE BE
YAMADA, Hajime | 3 fiEFRICEE LT NISHIDA, Mutsumi
ot Bk IREOA—ICKBDEFRIIT—FICEDL £ =X
KIKUCHI, Mumi | SBHEIRELIEDITENILIE SATO, Katsufumi
SUDO, Ryusuk 1 Ty RE(C TSUKAMOTO, Katsumi
mEeaRE | KELYHE yee | HRRER o e
eSS ==35 Bl = EEERAICHIT DU T TOEIBAERE S PIEIERE | N 2
Agricultural Aquatic HAYAKAWA, Jun KAWAMURA, Tomohiko
and Life Bioscience
Sciences == E— SHEY¥EmRFEICBITD A+t BE
MIYAKE, Yoichi | BERIAAELT O AT HELn4E DE % KIMURA, Shingo
=R RYFTBEAKRBAEINICEITD EiE R
KANAJI, Yu TP Y I FHARDERE WATANABE, Yoshiro
NI =3 SBEMEFRICHE Photobacterium leiognathi [CHB1F D | KB —&&
%ﬁﬁﬁﬁ%ﬂﬁi E%i%?— UCHIYAMA, Nami %%E{E?@%ﬁﬁg*ﬁ KOGURE, Kazuhiro
HERAR | SRR | WA LESA | ®myE - SECEUD EVRR Ei
Frontier bi’vis}iﬂo’i of YAMAMOTO, Ichihito | [EEFEHRDZEE S ERIEEZLE) SHIRAKIHARA, Kunio
Setences Smionmertal | ink ABE | RYSEREEEICSIBRNEOHHEBE | AL B
('a/lie\l/riisnign of | MATSUNAGA, Daisuke KOMATSU, Teruhisa
Environmental | Ziah f2— B TEEREREI C 51 B INREENS (CAIT DA% | EE 2
ISHIGAMI, Kenji MICHIDA, Yutaka
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#BE8) | EDUCATIONAL ACTIVITIES

niEsw S 5K 2&E WMMTA NI EBIEEHE
Grdudate school | Department/Division Student Title of thesis Supervisor
REF B REERITAZRAL EH &
ASANO, Keisuke | Jt AR EFHEERREBRROZMZETEHDEE MICHIDA, Yutaka
Fli& BAHF FAOITA DREBERBDZSE ZEll hEd
TANDOU, Yukiko | P4t (CRE o B ERZS KUBOKAWA, Kaoru
RRAZF SEEEl RIEF - . .
Ty ?ﬁ;ﬁ;?j enERa_z | H BE S IFROATERE - BB YER T A TWOBE | It Bk
EEREY T1-2 TSUBOI, Yoshie KOIKE, Isao
Sehostof Seonees Environmental | AV BT A AR B LB G =g 52
The University Studies  Sub- | KOITO, Tomoko MIYAZAKI, Nobuyuki
of Tokyo division of
Marne mental | /\K BF F—yOA—ERWE =i {52
Studies YAGI, Reiko > OY %5 Oncorhynchus keta DL |EIYFITENDEEHT | MIYAZAKI, Nobuyuki
15 RF =EEBRFICKET D =EiF §2

NARAZAKI, Tomoko

P D= S A Caretta caretta DFEKITENERIT

MIYAZAKI, Nobuyuki

2006 F E H LR

iSRS 5 2EZ E RSV EFrBEEHS
Grdudate school | Department/Division Student Title of thesis Supervisor
=% = Tectonic Evolution of a Classic Arc-Backarc System: the i
=7l 5 Southern Izu-Bonin Arc, Southern Shikoku Basin, and l\/llllarc_l
YRR, Ry Central Kyushu-Palau Ridge F.Coffin
3= N S Seismic characteristics of out-of-sequence thrusts and plate | 7g|| Z—
HIRRENF it {E . boundary decollements; In-situ pore pressures, velocity /il = )
HIY TSUJI, Takeshi structure, and geometries of Nankai accretionary prism faults | TOKUYAMA, Hidekazu
Earth and o p e
Plzrnetzr:y o RUD Three dimensional investigation on BSR developed in the | {&|l| Z—
B R EHFIR Science UDREKH, accretional prism off Muroto, western Nankai Trough TOKUYAMA, Hidekazu
Sci P}
clence HEE Formation and distribution of North Pacific Intermediate | ZZH —E[
MASUJIMA, Masachika | Water in the Subarctic Frontal Zone TAKEI, Yoshio
SyRREy | BB EREICHBIFDEIRAEE T MU D LFIRNTF R | 11H #E68
Biological Science | NAKA, Tadaomi TAKEI, Yoshio
{EFEFH HEl &3 BECBIID YUY LOMIRKEFHINZ SESE B
Chemistry TAZOE, Hirofumi | | S¥EERMIFDICKD 7 T7O—F GAMO, Toshitaka
g Hifo U FRREOEHEEEDHEICET MR B BE
AR MINEGISHI, Yuki TSUKAMOTO, Katsumi
e s
KER =5 Morphological Variation and Evolution of Larval | IRZA BB
Graduate MA, Tao Characteristics of Congrid Leptocephali in the Indo-Pacific | TSUKAMOTO, Katsumi
School of
The Uni it .
of Tokyo 2k = U EBLT MET 7 LADSHE BA BE
KUROKI, Mari [E]36% (C B o B EREZZITR 3T TSUKAMOTO, Katsumi
BREmEE | KEEYRE -
TS B 2Ll %8 I UREAADVEAEER S s R
Agricultural Aquatic HATAKEYAMA, Rui | ZDEIGNEZEICEET D% WATANABE, Yoshiro
and Life Bioscience
Sclences psulice A RIVTPYS S OEKITEICET B = {52
WATANABE, Yuki MIYAZAKI, Nobuyuki
il B E74759 N LI-9 RV RS~ 2R8I | 515
ICHIKAWA, Tadafumi | [CBIFRXVEM TSV N BEEEDRITICET 2R TERAZAKI, Makoto
75 [ZRE U F¥OHRRE L B BB
NISHI, Takaaki | BV ISR ERIICEE S BIFZE TSUKAMOTO, Katsumi
ARl | R =t iBF EEHRD SHRIERICBIT S IV HER
BRHRRE BAREI-2 MIKAMI, Atsuko | B3R /4 O SEEDM—REEEDHTE KOMATSU, Teruhisa
BEREYT1-2
Frontier Division of Environmental | Nd Nuru Huda KHAN | Isolation, characterization and phylogeny of marine | K& —B%
Sciences iﬂl:ﬂ‘rfes Stébn-\?i‘;lo‘snlr?]nemgl\ Pseudomonas aeruginosa KOGURE, Kazuhiro
Studies
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IFE#RE | RESEARCH EXPENSES

2006 FEHMATFH

Research Budget in FY2006

- [iparcl
University Funds
- NEES
External Funds HEFEE 2.4%

Funds for Joint Research

maknn
irneza 4.1%

- Budget for
=zaxmre 6.0% JSPS Core University Program

Funds for Contract Research

e 2.7%
mExE 1.6% Endowment for Research
Costs of Administration
for research

xzEnE 42.9%

NEyridoas]
Z&;ﬁﬁ%ﬁﬁﬁﬂﬁ 24.6% 4858 Total Amount Expenses for University Management

Scientific Research 1382078 HH wrmze | 2.9

0,
(100%) Expenses for

Special Education and Research

mErE 2.8%

Costs of Administration
for research

HEHMABEHBEAR

The details of Grants-in-Aid for Scientific Research

BRmREEnE 5.9%

Grand-in-Aid for JSPS Fellows

s 1.9%

Grant-in-Aid for Germination Research

=Fm 8.0%

HNERRE R E
Grants-in-Aid for
Grant-in-Aid for Young Scientists / Scientific Research

3{824487H
(100%)

=2z 48.2%

Scientific Research Areas

wrEsEEmr 36.0%

Scientific Research in Priority Areas

HRDEIEGNBRUTE2AMLEERBELTVET
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Physical Oceanography

Chemical Oceanography

Ocean Floor Geoscience

Marine Ecosystem Dynamics

Marine Bioscience

Living Marine Resources

Multiple Field Marine Science

CONTENTS
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ffZR3E4& | PUBLICATION LIST 2006

Physical Oceanography
Ishigami K., Michida Y., Komatsu T. and Tanaka K. : Accumulation mechanism of drifting
seaweeds in the eastern Suruga Bay based on surface drifter. Proceedings of Tech-
no-Ocean 2006/19th JASNAOE Ocean Engineering Symposium, Techno-Ocean
2006/19th JASNAOE Ocean Engineering Symposium Conference Committee, P113, 2006.

Isoguchi O., Kawamura H. and Oka E. : Quasi-stationary jets transporting surface warm waters
across the transition zone between the subtropical and the subarctic gyres in the North
Pacific. Journal of Geophysical Research, 111, doi : 10.1029/2005JC003402, 2006.

Kawabe M. : Preliminary Report of the Hakuho Maru Cruise KH-05-4,42pp, 2006.

Kawabe M., Yanagimoto D. and Kitagawa S. : Variations of deep western boundary currents
in the Melanesian Basin in the western North Pacific. Deep-Sea Research Part I, 53,
942-959, 2006.

Maejima Y., Iga K. and Niino H.: Upper-tropospheic vortex street and its formation mecha-
nism. SOLA, 2, 80-83, 2006.

Michida Y., Takimoto R., Sojisuporn P. and Yanagi T. : Divergence/convergence field ob-
served with GPS tracked drifters in the Upper Gulf of Thailand. Coastal Marine Sci-
ence, 30, 27-35, 2006.

Nakamura Y., Noguchi T., Tsuji T., Itoh S., Niino H. and Matsuoka T. : Simultaneous seismic
reflection and physical oceanographic observations of oceanic finestructure in the
Kuroshio extension front. Geophysical Research Letters, 33, L23605, doi : 10.
1029/2006GL027437, 2006.

Nakanishi M. and Niino H. : An improved Mellor-Yamada level-3 model : lts numerical stabil-
ity and application to a regional prediction of advection fog. Boundary-Layer Meteorol-
ogy, 119, 397-407, doi : 10. 1007/s10546-005-9030-8, 2006.

Niino H., Mori A., Satomura T. and Akiba S. : Flow regimes of non-linear heat island circula-
tion. Journal of the Atmospheric Sciences, 63, 1538-1547, 2006.

Tanaka K. : Effects of the Earth's rotation and bottom slope on density current descending a
sloping bottom. Journal of Geophysical Research, 111, C11018, doi :
10.1029/2006JC003677, 2006.

AHENER £  GPSHEDRENADCPHERICKITTEE. BFIEHRIBHATIRE, 42, 89-
100, 2006.

GIESH-AL)IER - MIAKE : XBT. XCTDER. [BEBA~Z17IL], EAEER, RRAFEE
%R, ], pp.91-106, 2006.

INBEARIA - MIAKRE - EAER IEARE. [BEEB~=17V], EXES, RRAPBEMRE
R, B, pp.245-252, 2006.

INBESE  BRRADRF-ELAF (3) YrEQ- A —DEREET NV EAFRBESRE, X5, 53,
215-222, 2006.

IEEX  BRRDODRFG-ELAH (4) EORENIAAXBESRIE, X5, 53, 319-329, 2006.

NEES  BRADRF-ELAF (5) 2003F7A3~4HF#ARMEBMATR MEREDHAI
£, X<, 53, 509-518, 2006.

NEBEX-FH E  BRIORFA-ELHH (6) RICHEAEITEERFEWN—2004F6A308
MZEMDZE (ZD1), XK, 53, 713-719, 2006.
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IEERK-HE R BRIDRG-ELAT (6) RISHE-ABITEE T RN —2004F6 A30HFF
BHERDHE (ZD2), XK, 53, 821-828, 2006.

NEES-BMER - RERF : BRRODRF LA (7) Z2EESE (2D1), XK, 53,
889-894, 2006.

NI : BT OM R K. ATIE, 38, 27-32, 2006.

FENER - MIAKE - EATER : CTD (Sea-Bird's) &FvOItILIRKEE. [BEEB~=Z17
V], ERER, RRAZEEMERN, BR, pp.9-90, 2006.

FHR= : GCSSIEREEWG CASE9 (DYCOMS-II.RF02) DLEEEERICDWT. ATIEH*, &
41445, 111-118, 2006.

FEH B BIZEORZFBVHLOSRBENOTRR -TETFTRAEDET. /£, 61, 28-32, 2006.

EH Z-AHE/ABR ORFEE  BRAEICHIAREROIRESERNEDEE). AT
787, 38, 547-552, 2006.

BH 2 \LBTRRHPE T 28851, [ BOMNET ], BEBRMENME-BABE#
F=, BABE#HEL, ®E, pp.75-76, 2006.

Chemical Oceanography
Arai T. and Hirata T. : Differences in the trace element deposition in otoliths between mar-
ine- and freshwater-resident Japanese eels. Anguilla japonica. as determined by las-
er ablation ICPMS. Environmental Biology of Fishes, 75, 173-182, 2006.

Arakawa S., Sato T., Sato R., Zhang J., Gamo T., Tsunogai U., Hirota A., Yoshida Y., Usami
R., Inagaki F. and Kato C. : Molecular phylogenetic and chemical analyses of the
microbial mats in deep-sea cold seep sediments at the northeastern Japan Sea. Ex-
tremophiles, 10, 311-319, 2006.

Chen C-T.A., Houl W-P., Gamo T. and Wang S. L. : Carbonate related parameters of sub-
surface waters in the West Philippine, South China and Sulu Seas. Marine Chemis-
try, 99, 151-161, 2006.

Gamo T. : Oceanographic studies using dissolved gases as chemical tracers. Oceanography
in Japan, 15, 127-142, 2006.

Gamo T., Ishibashi J., Tsunogai U., Okamura K. and Chiba H. : Unique geochemistry of sub-
marine hydrothermal fluids from arc-backarc settings of the western Pacific. Back-
Arc Spreading Systems : Geological. Biological. Chemical and Physical Interactions, Chris-
tie D. M. et al ed., American Geophysical Union, U. S. A., 147-161, 2006 .

Hongo Y., Obata H., Alibo D.S. and Nozaki Y. : Spatial variations of rare earth elements in
North Pacific surface water. Journal of Oceanography, 62, 441-455, 2006.

Kunioka D., Shirai K., Takahata N., Toyofuku T., Ujiie Y. and Sano Y. : Microdistribution of
Mg/Ca. Sr/Ca. and Ba/Ca ratios in Pulleniatina obliquiloculata test by using a Nano-
SIMS ; Implication for the vital effect mechanism. 7, Q12P20, Geochemistry, Geophys-
ics, Geosystems, 2006.

Maruo M., Doi T. and Obata H. : Onboard determination of submicromolar nitrate in sea-
water by anion-exchange chromatography with lithium chloride eluent. Analytical Sci-
ences, 22, 1175-1178, 2006.

Nakamura T., Ogawa H., Maripi D.K. and Uematsu M. : Contribution of water soluble organic
nitrogen to total nitrogen in marine aerosols over the East China Sea and western
North Pacific. Atmospheric Environment, 40, 7259-7264, 2006.
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Nakayama N. and Gamo T : An evaluation for mixing and biological processes based on oxy-
gen isotopic ratios of dissolved oxygen. Geochim. Cosmochim. Acta, 70,18,441, 2006.

Nakayama N., Obata H. and Gamo T : The *O/*°O ratios of dissolved oxygen in the Philippine
Sea, J. biodivers, oceano. conserv., 70, 133, Oxygen Minimum System in the Ocean :
Distribution, Diversity and Dynamics, Oct. 24-26, 2006, Concepcion, Chile, 2006.

Obata H., Yoshida T. and Ogawa H. : Determination of picomolar levels of platinum in estuar-
ine waters : a comparison of cathodic stripping voltammetry and isotope dilution-induc-
tively coupled plasma mass spectrometry. Analytica Chimica Acta, 580, 32-38, 2006.

Sano Y., Terada K., Ly C.U. and Park E.J. : lon microprobe U-Pb dating of a dinosaur. Geo-
chemical Journal, 40, 171-179, 2006.

Sato T., Miyajima T., Ogawa H., Umezawa Y. and Koike I. : Temporal variability of stable
carbon and nitrogen isotopic composition of size-fractionated particulate organic
matter in the hypertrophic Sumida River Estuary of Tokyo Bay. Japan. Estuarine,
Coastal and Shelf Science, 68, 245-258, 2006.

Tanaka Y., Miyajima T., Umezawa Y., Fukuda H., Koike I., Ogawa H. and Hayashibara T :
Effects of nitrate enrichment on release of dissolved organic carbon and nitrogen
from zooxanthellate coral. Acropora pulchra and Porites cylindrica. Proceedings of
the 10th International Coral Reef Symposium, 925-931, 2006.

Tanaka Y., Miyajima T., Koike I., Hayashibara T. and Ogawa H. : Translocation and conser-
vation of organic nitrogen within the coral-zooxanthella symbiotic system of Acro-
pora pulchra, as demonstrated by dual isotope-labeling techniques. Journal of Exper-
imental Marine Biology and Ecology, 336, 110-119, 2006.

Tazoe H., Obata H. and Gamo T. : Vertical profiles of cerium and noedymium isotopic compo-
sitions and REEs pattern in the Ross Sea. Geochim. Cosmochim. Acta, 70, A640, 2006.

Toki T., Gamo T. and Tsunogai U. : Origins of hydrocarbons at Sagara oil field. central Ja-
pan. The Island Arc, 15, 285-291, 2006.

RINFASE - BT R A BEE S - KAFTR - BER I BKFDIAL DL (Se) DERKE. . EHEE
AORFE—BKPBICHIBScHOAHOEAZBE]EL T—. ATIAE, 431, 329-334, 2006.

N TT YTy I AN Y ES T RIVEL AN —E BV B R OB DS, BAELFMT,
19, 2-12, 2006.

BHASR-FR - AHEKRA - SHEANEFHFF : > IFEHDSr/Ca, Mg/Catt BIE—ICP-
AES. SIMS. EPMAZ#TEDFHE—. #ER1EZ, 40, 231-238, 2006.

EERE-TTA EiR  BABFOHEe [BOA], BIIIERE, pp290, 2006.
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