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B The Goal of the School of Fisheries Sciences

The School of Fisheries Sciences fosters talented persons with the skills needed to
solve problems concerning the use and sustained production of aquatic resourc-
es, and environmental conservation through systematic teaching of a wide range
of scientific fields in conjunction with technical knowledge about fisheries sci-
ence.

Admission policy

Philosophy of the School of Fisheries Sciences

The School of Fisheries Sciences contributes to human prosperity through sys-
tematic fisheries science education aiming at the sustained production and use
of aquatic resources and environmental conservation.

Educational goals

1. To foster creative talented persons who can contribute to human survival and
prosperity through fisheries science in areas such as the oceans, environments,
organisms, resources, and an associated wide range of disciplines

2.To foster eager and internationally talented persons having knowledge about
balancing environmental conservation and production on a global scale to
enable the sustainable production of aquatic bioresources

3.To foster leading talented persons who can contribute to society through the
use of aquatic bioresources

Types of students that we seek

1. People who are strongly motivated to study aquatic environments, life, and re-
sources, and to contribute to human society by balancing both biological pro-
duction and the environment

2.People who are strongly motivated to learn about biological functions of
aquatic organisms and/or chemical components to develop human society
through research on efficient use of aquatic biological resources

3. People who are strongly motivated to have great impacts and/or take leader-
ship in national and/or international organizations or projects on issues con-
cerning the oceans, fisheries, and environmental policy and management

B The Goal of the Graduate School of Fisheries
Sciences

The school fosters creative and motivated people with advanced research capa-
bilities, a broad outlook, and the energy to work at global scales through gradu-
ate education focusing on aquatic environments, natural resources, life and eco-
nomics. For that purpose, it aims to acquire and teach the skills and knowledge
needed to advance sustainable productions and efficient use of aquatic biologi-
cal resources, and to conduct basic and applied studies to help conserve aquatic
ecosystems.

Admission policy

Philosophy of the Graduate School Fisheries Science

The school investigates the conservation of aquatic ecosystems, sustainable pro-
duction, and efficient use of biological resources for the long-term development
of human society. For that purpose, it aims to acquire and teach the skills and
knowledge needed to advance sustainable production and efficient use of
aquatic biological resources as the common property of mankind, and to con-
duct basic and applied studies to conserve aquatic ecosystems.

Educational goals

Through graduate education focusing on aquatic environments, resources, life,

and economics, the school aims to nurture people who have advanced research

capabilities, have a broad outlook, are inspired to work globally, and are creative
and motivated through the following educational goals:

1. To foster people who have a desire to strive for harmonious use of aquatic re-
sources in conserving diverse aquatic environments that ensures rich biologi-
cal production and human well-being

2.To foster energetic people with advanced knowledge and skills for efficient use
of multi-faceted aquatic biological resources and for returning these outcomes
to human society through scientific investigations of aquatic organisms and
their biological functions

Types of students that we seek

1. People who are strongly motivated to study aquatic environments, life, and re-
sources, and to contribute to human society with their advanced knowledge
and techniques on aquatic environments and biological sciences

2. People who are strongly motivated to study biological functions of aquatic or-
ganisms and/or chemical components to develop human society through re-
search on efficient use of aquatic biological resources

3. People who are strongly motivated to have great impacts or take leadership in
national and/or international organizations or projects on issues concerning
marine, fisheries, and environmental policy and management using their ex-
pertise in advanced research and broad social experiences
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3 » Brief History

B School of Fishery, Sapporo Agricultural College, the School of Fishery, Tohoku
Imperial University, and the School of Fishery, Hokkaido Imperial University (1907—1935)

February 1907 The School of Fishery was established in the Sapporo Agriculture College.

September 1907 The Sapporo Agricultural College was made part of the Tohoku Imperial University.

February 1909 The Training Ship “Oshoro-Maru” was built.

April 1918 The School of Fishery, Tohoku Imperial University changed to the School of Fishery, Hokkaido Imperial University.
May 1927 The Training Ship “Oshoro-Maru II” was built.

March 1935 The School of Fishery, Hokkaido Imperial University was abolished.

M Hakodate College of Fisheries, The Hakodate College of Fisheries,
Hokkaido University (1935—-1954)

April 1935 The Hakodate College of Fisheries was established.

October 1936 The Toya Lake Station for Environmental Biology was established.

March 1940 The Nanae Fish Culture Experimental Station was established.

March 1944 The Hakodate College of Fisheries was reorganized.

May 1949 The Training Ship “Hokusei-Maru” was converted from a navy boat.

May 1949 The Hakodate College of Fisheries was transferred to Hokkaido University.
March 1954 The Hakodate College of Fisheries,Hokkaido University was aboloshed.

B Department of Fisheries, Faculty of Agriculture, Hokkaido Imperial University,
the Department of Fisheries, Faculty of Agriculture, Hokkaido University (1940—1953)

April 1940 The Department of Fisheries was established as a part of the Faculty of Agriculture, Hokkaido Imperial University.
October 1947 The Hokkaido Imperial University was renamed Hokkaido University.
May 1949 The Hakodate Technical School of Fisheries and the Department of Fisheries, Faculty of Agriculture,
Hokkaido were combined to establish the Faculty of Fisheries, Hokkaido University.
April 1953 The Department of Fisheries, Faculty of Agriculture, Hokkaido University was abolished.

M Faculty of Fisheries, Hokkaido University (1949—-2000)

May The Faculty of Fisheries was established in Hakodate.
June Four departments, i.e,, General Fishery, Pelagic Fishery, Biology and Aquaculture, and Chemistry and
Marine Products Technology, were established.

April The Graduate School, Hokkaido University was established. and provided a Master’s
course and a Doctor's course.

April The specialized Training Course in Pelagic Fishery (one year) was established.

April The Training Course for teacher’s license in fisheries was established.

February The Training Ship “Hokusei-Maru II” was commissioned.

October The 50th anniversary was celebrated.

September The Training Ship “Oshoro-Maru Il was commissioned.

April The graduate school was named the Graduate School of Fisheries Science, and its term was set at five years.

April The Research Institute of North Pacific Fisheries was established.

April The Department of Chemistry and Marine Products Technology was divided into the Department of

Chemistry and the Department of Food Science and Technology.

April The Toya Lake Station for Environmental Biology and the Nanae Fish Culture Experiment Station were
officially recognized.

April The Department of General Fishery and the Department of Pelagic Fishery merged into the Department
of Fishing Science.

March The Usujiri Fisheries Laboratory was newly established in Usujiri, Minami-Kayabe-cho.

November The Main Building was inaugurated.

March The Research Vessel “Ushio-Maru” was commissioned.

April The Usuijiri Fisheries Laboratory was officially recognized.

October The Training Ship “Hokusei-Maru [lI” was commissioned.

March The Student Laboratories Building was inaugurated.

March The Fisheries Museum was inaugurated.

December The Training Ship “Oshoro-Maru IV” was commissioned.

July The Annex building was inaugurated.

September The Research Vessel “Ushio-Maru” was commissioned.

March The Research Institute of North Pacific Fisheries was abolished.

April The Faculty was reorganized into four departments: Fisheries Oceanography and Marine Science, Marine

Production System Science, Marine Biological Science and Marine Bioresources Chemistry.
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B Graduate School of Fisheries Sciences, Hokkaido University (2000—2005)

April

April
April

March
March
March
April
April

December
October
April

2000

2000
2001

2002
2002
2002
2002
2002

2003
2004
2005

The Graduate School of Fishery Science was consolidated from 4 divisions into 2 divisions comprising 11
core laboratories.
The school was renamed the Graduate School of Fisheries Sciences.

The Toya Lake Station for Environmental Biology, the Nanae Fish Culture Experimental Station and Usujiri
Fisheries Laboratory were transferred to the Field Science Center for Northern Biosphere.

The specialized Training Course in Pelagic Fishery was abolished.

The Training Ship “Hokusei-Maru IlI” was decommissioned.

The Research Vessel “Ushio-Maru Il “ was lengthened.

The Ship’s name changed to The Training Ship “Ushio-Maru Il “.

The Collaborative Laboratories (Laboratory of Aquatic Ecosystem Conservation, Laboratory of Cellular
Information Science) were organized.

The Marine Frontier Research Building was inaugurated.

The Cooperate Donated Chair (Laboratory of Algal Genetics and Chemistry) was organized.

The Collaborative Laboratories (Laboratory of Aquatic Ecosystem Conservation, Laboratory of Cellular
Information Science) were abolished.

B Faculty of Fisheries Sciences, Hokkaido University (2005— )

April
April

March
April

May
June
March
August
April

June
March
April

July
December
March
April

February
July

The Graduate School of Fisheries Sciences was divided into an Educational Part (Graduate School of Fisheries
Sciences) and a Research Part (Faculty of Fisheries Sciences).

The fixed-term contract laboratories “Strategic Studies on Marine Bioresource Conservation and Management” and

“Marine Biosafety Science and Technology” were established.
The Marine Science Creative Research Building was inaugurated.

The Faculty was reorganized into four departments: Marine Biology and Applied Marine Science, Aquaculture
Life Science and Marine Bioresources Chemistry.

The 100th anniversary was celebrated.

The Endowed Chair (Laboratory of Science and Technology on Fisheries Infrastructure System) was organized.

The privately funded Laboratory of Algal Genetics and Chemistry was abolished.

The 100th anniversary of Oshoro-Maru was celebrated.

The fixed-term contract laboratories “Strategic Studies on Marine Bioresource Conservation and Manage-
ment” and “Marine Biosafety Science and Technology” changed names to Studies on Marine Bioresource

Conservation and Management and Marine Biosafety Science and Technology, respectively.
The Controlled Environment Rooms were inaugurated.

The Endowed Chair (Laboratory of Science and Technology on Fisheries Infrastructure System) was abolished.
The Laboratories of Marine Bioresource and Environment Sensing, Marine Industrial Science and
Technology, and Marine Products and Food Science were abolished, and The Laboratories of Marine
Environment and Resource Sensing, Fisheries Engineering, Interdisciplinary Sustainability Studies, Marine

Food Science and Technology, and Marine Chemical Resource Development were organized.
The Training Ship “Oshoro-Maru V" was commissioned.

The Nanae Freshwater Laboratory was completed.
The Main Building was renovated.
The fixed-term contract laboratories “Studies on Marine Bioresource Conservation and Management” and

“Marine Biosafety Science and Technology” were aboilshed.
The Aquatic Biological Specimen House was completed.

The Usujiri Fisheries Laboratory was renovated.
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4 » Organization Chart

M Faculty of Fisheries Sciences/Graduate School of Fisheries Sciences
/School of Fisheries Sciences

Faculty of Fisheries — Division of Marine Bioresource and Environmental Science

Sciences
Dean of the Faculty

—— Division of Marine Life Science
—— International Education Office
—— Education Office for Science Society

—— Education Office for Safety and Sustainability

—— Planning and Promotion Office for Educational Programs

Conference of the Faculty

e e — Committees of the Faculty

Graduate School of
Fisheries Sciences

l_ Division of Marine Bioresource and Environmental Science

Dean of the Graduate School I— Division of Marine Life Science

Conference of the Graduate

S]] Firoassere —— Committees of the Graduate School

— Marine Biology

School of Fisheries Sciences — Departments ~ [ Applied Marine Science
Dean of the School
— Aquaculture Life Science

Marine Bioresources Chemistry

— Training Ship Oshoro-Maru V

—— Affiliated Institutions

— Training Ship Ushio-Maru I

Conference of the School
Professors

—— Committees of the School

— General Affairs Sction
— Research Cooperation Section

—— Academic Affairs Section

— Student Affairs Section

Administration Office

Head Official Deputy Building and Repairs Section

— Supplies Section
— Budget & Accounting Section

—— Ship Management Section

- Library Section
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Dean, Vice Deans, University Senator, Division Chairs, Assistant Division Chairs, Department Chairs

Dean of Faculty and Graduate S chool and
School of Flshteyrles Sciences KIMURA Nobuo

Vice Deans KAWAI Yuji Division Chairs-Assistant Division Chairs
: Division of Marine Bioresource ! :
FUJIMORI Yasuzumi A e B SeenE IMAMURA Hisashi
Assistant Division of Marine Bioresource
and Environmental Science TAKATSU Tetsuya
Division of Marine Life Science SAWABE Tomoo

Assistant Division of Marine Life Science MIZUTA Hiroyuki

University Senator TAKAGI Yasuaki Department Chairs
Marine Biology KUDO Hideaki
Applied Marine Science KASAI Akihide
Aquaculture Life Science OJIMA Takao
Marine Bioresources Chemistry KISHIMURA Hideki

Number of Staff Members

Associate Assistant Research 5 Technical
Professor [ Lecturer Piatiessor Ao Sub-total Official Official Sub-total Total

23 29 0 28 0 80 26 40 66 | 146

Enrollment in 2021 Academic Year

B School of Fisheries Sciences

Department General 155 179 162
Comprehensive
Selection 20 52 14 14
General 40 —x —x1 _x

31 Not calculatable

M Graduate School of Fisheries Sciences

Hokkaido ~ Other Hokkaido ~ Other
_- University University Other Total University University Other Total
114 1832 11 2 145 108 10 o 118

Doctor 19 12 3 0 15 11 4 0 15

Number of Students
Category Enrollment Quota Currently Enrolled
Tst year 215 —*2
2nd year 215 217
Un%%%?r?tt;ate 3rd year 215 218
4th year 215 220
Sub-total _ B55 (ndto4th graders)
1st year 114 129
ot Qe schoolo andyear 14 102
Sub-total 228 231
g{ggggi 1styear 19 21
Doctoral Graduate School of 2nd year 19 14
Course Fisheries Sciences 3rd year 35 25
Sub-total 73 60
Auditors - (0]
Special Auditors - 0
Credit Students - 2
Research Students - 4
Special Research Students - 3

%2 First-year undergraduate students are not included because they belong to the General Education Department.

11




9

ERRIAR
SHDEEREE 8T EDEBRINR
sfoEE
BB e
st
KESH 203
sinoEE
BB s
et

KEMZ 98

SH2EE
=
Et
IKERIZT 16

EFE

155

EFE

11

2

MR #HE B

(0] 1 9 25 2
Sl
KEHE FAME  BR BEAT EHGE  Zo
(0] 3 0 4 76
S
WRsE  WE mﬁggﬁ BAF EEGE 2O
6 1 1 1 5

ot

BB

AEIE KO IR EER « (B1) BEEESRPES LURYBTHESD
X4

SRR AR ERASKESH
LR E A ARSI
FRES SR
TR ESPIRR
KIS R BB AP
IEEASKES K E S SR
ILBEASKESS
B AR K ES PRSI
IEEASKESTRR (E1)
IEEAS KT (1)
AR AR B ER ST (E1)
IEEAS AR B ER SRR (§1)
IEEAS A B A BRI 2 (1)
S

EEERFAEFKERNZE (B1)

PR
1907-1918
1918-1935
1935-1944
1944-1949
1945-1951
1954-1966
1949-
1953-2002
1953-2000
1953-2000
2000-2005
2000-2005
2005-
2005-

EEEX Z0ft

DHH3FSF1H RE

_ a0y
&t

37 11

Z DAt

Elll

85 2

Z DAt

EEREETE
279
700
672

1,324
121

59
12,849
665
1,181
581
580
244
1,492
262
21,019

HEANEZEERBINER

AAR
ANV
FAITU7
NN IS5Ta
J1UEY
=51 3

18

Bt ik
12 3
2
4
2
2
1
23 3

RRIFRZE  SREEERAE ast
3 36
3
4
2
3
1
1
0
(0]
(0]
(0]
3 0 50



9 | M Status of Students After Graduating

) Graduating Students in 2020 As of May 1, 2021
Number Pursuing Number finding employment
Category Graduates further academic J / Other
Research Public Private
Under degrees Institution Teacher Sector Sector Other Total
Graduate S 6ff
Fisheries 203 155 0 1 9 25 2 37 11
Sciences
Number Pursuing Number finding employment
Category Graduates further academic y Other
University Research Public Private
Master degrees Teachery Institution Teacher Sector Sector Other  Total
Glz(aﬁuqte gchool of
isheries Sciences
T EnET 98 11 0 3 (0] 4 76 2 85 2
after2005)
. ((C:-]radualtes Number finding employment
ategory urriculum —jiversity R h P : : Other
y  Researc ostdoce  Public Private
Blgior Course) Teacher  Institution Teacher Fellow Sector Sector Other  Total
Glz(aﬁuqte gchool of
isheries Sciences
(Enrolled inand 16 2 6 1 1 1 5 0 16 0
after2005)

1 0 } Number of Graduates Numbers listed in “Doctor “ categories include both coursework and dissertation doctorate programs.

Category Years Graduates

School of Fishery, Agricultural Colledge, Tohoku Imperial University 1907-1918 279
School of Fishery, Hokkaido Imperial University 1918-1935 700
Hakodate College of Fisheries 1935-1944 672
Hakodate College of Fisheries 1944-1949 1,324
Teacher's School of Fisheries Hakodate College of Fisheries 1945-1951 121
Advanced Course in General Fiheries Science, Faculty of Fiheries, Hokkaido University 1954-1966 59
School of Fisheries Sciences, Hokkaido University 1949- 12,849
tS;Jecial Advanced Training Course in Pelagic Fisheries, Faculty of Fisheries, Hokkaido Universi- 1953-2002 665
Graduate School of Fisheries Science, Hokkaido University (Master) 1953-2000 1,181
Graduate School of Fisheries Science, Hokkaido University (Doctor) 1953-2000 581
Graduate School of Fisheries Sciences, Hokkaido University (Master) 2000-2005 590
Graduate School of Fisheries Sciences, Hokkaido University (Doctor) 2000-2005 244
Graduate School of Fisheries Sciences, Hokkaido University (Master) 2005- 1,492
Graduate School of Fisheries Sciences, Hokkaido University (Doctor) 2005- 262

Total 21,019

1 1 (B Number of International Students

Category Undergraduates Master Students SDt?JSjtgrﬁé ?fjggfg Speglﬂgggfj‘mh Special Auditors ~ Total
China 2 16 12 3 3 36
SouthKorea 1 2 3
Vietnam 4 4
Indonesia 2 2
Thailand 1 2 3
Taiwan 1 1
Switzerland 1 1
Cape Verde 0
Nigeria 0
Bangladesh (0]
Philippines (0]

Total 3 18 23 3 3 (0] 50




Exchange Agreements

AP RBFHE

Inter University Exchanges

RPRBZRHEC
BOKREE
Memorandums based on
Inter-university
Agreements.

BRBRIZHE
Departmental Exchange
Agreements.
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EFR3 e RIS

International Academic Exchange

=] - tihis
Coi

AEEE

The Republic of Korea

Vapad

Canada

SATH

Kingdom of Thailand

thEE A\ RHANE

People’s Republic of China

thEE A\ RHANE
People’s Republic of China
=]
Taiwan

7XINERE

The United States of America

FARUDERE

The United States of America

TSR

The Republic of Finland

TAUDGRE
The United States of America
O37E&58

Russian Federation

REEE

The Republic of Korea

a3

Taiwan

SN —EFHAE
Republic of the Union of Myanmar
=a=T=FY

New Zealand

FAUAERE

The United States of America

Vapad

Canada

AEREE

The Republic of Korea

rhEg \RHANE

People’s Republic of China

ABRE
The Republic of Korea

AERERE

The Republic of Korea

SAEH

Kingdom of Thailand

AEREE

The Republic of Korea

ABRE

The Republic of Korea

S TH

Kingdom of Thailand

FIIHANE

Czech Republic

S UAR—) AR

Republic of Singapore

R—SVRHANE

Republic of Poland

FAURERE

The United States of America

M—S Y RHANE

Republic of Poland

S TH

Kingdom of Thailand

NhF LARFHRAE

Socialist Republic of Vietnam

M—SYRHHNE

Republic of Poland

ASEAN

ASEAN

AVRI7EER

Kingdom of Cambodia

rhEg \RHANE
People’s Republic of China
L=
Malaysia

HAVIRIPEE

Kingdom of Cambodia

TPRUDERE

The United States of America

rhEE \ERHANE

People’s Republic o China
A VR PHAN

Republic of Indonesia

EOvIEHE

Kingdom of Morocco

A YRR P HAE

Republic of Indonesia

i
Counterparts Location Faculty  |Graduate School

EEAF

Pukyong National University
JUF w1 -IOVETKE
University of British Columbia
AT —hAF
Kasetsart University
iy oN

Shanghai Ocean University
ShEEF A

Ocean University of China

E B AR
National Taiwan Ocean University
DYIUNIRE
University of Washington

T SAIKE

University of Alaska

FOIVRE

University of Oulu

I\DAREX /TR

University of Hawail at Manoa

O PRSP HTS— RS E YT
Russian Academy of Science-Far Eastern Branch, Institute of
Marine Biology

BEETF AP

Korea Maritime University

e

National Chung Hsing University

INTAVKZ

Pathein University

FHIRE

University of Otago

T SAAREITIT I\ AR - B SH
School of Fisheries and Ocean Science, University of Alaska Fisheries
JUTva JOVETPREKERZ T 5 —
Fisheries Centre, the University of British Columbia

EEAPRKENZARE

Pukyong National University College of Fisheries Science

REBFRL

Dailian Fisheries University

BN EF R AS

Cheju National University, College of Ocean Science
B ROBFRIEAS

Gyeongsang National University, College of Marine Science

R Y7 RSz 5 — (SEAFDEC)

Southeast Asian Fisheries Development Center

TTBERMAEAR s AR

Kangnung_Wonju National University, College of Life Science

LEAFRKEBFAT

Chonnam National University, College of Fisheries and Ocean Science
DA SvIRE

Walailak University

RMNS P ARZ KERUKRFERS

University of South Bohemia in Ceske Budejovice, Faculty of
Fisheries & Protection of Waters

VU AR— ) VEIL KR IREAER

National University of Singapore acting throughts Faculty of Science

IPIV=7 - RX—)UA K

University of Warmia and Mazury

DY UN IR RIBZH

College of Environment at the University of Washington
M—IVNREPNTS—EATE - BRI
Institute of Animal Reproduction and Food Research of the
Polish Academy of Sciences in Olsztyn

FAKER

Department of Fisheries of the Kingdom of Thailand
NV —KFEE - FEEFE

College of Aquaculture and Fisheries, Can Tho University
IYI_RIKRZ

University of Gdansk

ASEANKEHE R Y hD—2 (ASEAN-FEN+)

ASEAN Fisheries Education Network

AVINDI 7 EEKER

Fisheries Administration of Kingdom of Cambodia
Edad) s N

Huazhong Agricultural University

NV AXKFAKERIEZH

Schol of Fisheries and Aquaculture Sciences, Universiti Malaysia Terengganu

AVNI P EA BRI ARFKEZE

Faculty of Fisheries Royal University of Agriculture

A —F > RARE BRI AT 5T A

University of Maryland, Institute of Marine and Environmental Technology
HLEFRE

Zhejiang Ocean University

IS TR - S

Faculty of Fisheries and Marine Science Universitas Brawijaya

EOYIEEEREN SRR

National Institute of Fisheries Research

TAIRRAORFAKEBF

Faculty of Fisheries and Marine Science,Diponegoro University
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Qingdao

HpE (F—ILY)

Keelung

PV

Seattle

TI7 IV

Fairbanks

FO)b

Oulu

2171
Honolulu
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fEERB (EHERR)
Established (Extended)

2000/10/25

2008/ 6/29

2009/ 1/ 6

2010/12/7 1

2011/ 2/ 3

2014/ 4/23

2016/11/16

1986/12/20

2001/12/11

2003/ 6/30

2009/ 7/23

2010/ 6/ 3

2012/ 3/14

2015/ 6/29

2017/ 5/18

1986/ 9/12

2011/ 3/ 1

2011/12/26
2000/ 9/15

2002/12/17

2003/12/15
2006/ 2/18

2007/ 7/ 1
2007/ 8/27

2009712712

2010/ 6/29

2014/ 3/24

2015/11/ 9

2016/ 3/ 5

2016/ 3/ 9

2016/ 4/ 6

2016/ 6/ 2

2016/ 6/29

2016/10/31

2017/ 3/10

2017/ 8/21

2018/ 6/24

2018/ 6/25

2018/ 8/20

2018/11/ 3

2018/11/15

2019/ 2/22

2019/11/18

(2005/10/25)
(2010/10/25)

(2013/ 6/29)

(20137 7/16)

(2006/12/11)
(2011/712/11)

(2010/ 5/13)

(19907 3/ 1)
(1998/ 1/30)

(2013/ 6/29)

(2005/ 9/16)
(20107107 9)
(2015/10/ 9)
(2008/ 6/ 2)
(20137 6/ 2)

(2008/12/15)

(2011/ 2/25)
(2018/ 2/25)

(20097127 7)
(2012/ 8/27)
(2017/ 8/27)
(2014/12/16)
(2015/ 6/29)

(2017/ 3/24)



@ 7\

Fairbanks
J\T—)\—
. Vancouver
—y 7ML
'j797."2|\9. . Seattle
Vladivostok
Dalllan . .%S?date mILFEY .
= Baltimore
angdao.
- Shan ha\.
v P
CoiEm Zhoushan
/)b
Kée\ung .Honolu\u
Taichung <
./ (T A >/ Pathein /K}nlxg%u.ng
.} Vo Bangkok
73>/b— canTho
‘7//’\/ Phnom Penh
.9'&7 Thasala g—ﬂJ_l.
@ 7SR Kl 21|
Kuala Terengganu .‘F Busan
~ g =
@7kl HAx @ W= [zl
Singapore Oulu
<>
Malang
.,Cﬁhe}l\l g9=2@ @FIazsy
ans| ey sztyn
@ ——
Vodnany
[ D)
. #47 Casablanca
Otago

BR—2VR - I7)V =7 X A— VA KRETDS—Z00TF75A~
Hydrobiology and inland environmental science in Poland

WEZ4EEIR (FERE)
Welcome party for overseas students

BEEXRR (BEREE)
Farewell party for overseas students
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WoO0074)LaeREEBER (P07 T >#HE MODIS F—%)
Distribution of sea surface chlorophyll a



1 3" Faculty of Fisheries Sciences

M Divisions and Laboratories

Divisions Laboratories

Marine Bioresource and Marine Biology and Biodiversity

Environmental Science . ) .
Marine Bioresource Science

Marine Environmental Science
Marine Environment and Resource Sensing
Fisheries Engineering
Humans and the Ocean

Marine Life Science Aquaculture Biology
Aquaculture Genetics and Genomics
Marine Biotechnology and Microbiology
Marine Bioresources Chemistry
Marine Food Science and Technology

Marine Chemical Resource Development

o ) WY DU FITT XD
Artificial maturation and egg collection in Kaluga sturgeon

WEBFFDIOU7FIoHTA e WYV FIoTFADHRE
Kaluga sturgeon Artificial bred larvae of Kaluga sturgeon
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~
ﬁ :_IJ.' Graduate School of Fisheries Sciences

B Divisions and Chairs

Divisions Chairs

Marine Biology and Biodiversity

Marine Bioresource Science

Marine Environmental Science
Division of Marine

Bioresource and
Environmental

Science
Marine Environment and Resource Sensing

Fisheries Engineering

Humans and the Ocean

Aquaculture Biology

Aquaculture Genetics and Genomics

Marine Biotechnology and Microbiology

Division of Marine
Life Science

Marine Bioresources Chemistry

Marine Food Science and Technology

Marine Chemical Resource Development

Academic Keywords

Planktology, Animal behavior and ecology, Systematic
ichthyology, Taxonomy, Species diversity, Ecology,
Behavior, Life history

Marine ecology, Marine bioresources production,
Population dynamics, Marine ecosystem, Stock
fluctuation, Climate change, Fisheries activity, Evolutional
ecology

Ship observation, Numerical simulation, Environmental
DNA, Mesoscale eddy, Biodiversity, Connectivity of
forest-human-river-ocean, Nutrients, Primary production,
Polar region, Organic matter, Trace element, Ocean
general circulation

Satellite remote sensing, Marine environment
monitoring, Hydroacoustic remote sensing, Quantitative
echo sounder, Scientific sampling gear, Bycatch
prevention, Biotelemetry

Engineering, Informatics, Technology, Fluid dynamics,
Analytical approach, Tank experiment, Simulation,
Measure and evaluation of behavior of aquatic animal

Aquatic bioresources, Fishery management, Ocean
Policy, Macrophytes, Nekton, Innovative ports, Blue
economy, Industrial-academic-government cooperation

Life science, Comparative physiology, Endocrinology,
Reproduction, Aquaculture, Tissue engineering,
Metabolism, Genome engineering

Aquatic animals and marine macroalgae, Breeding, Gene,
Chromosome, Biotechnology, Reproductive control,
Development, Environmental response

Marine microbiology, Marine molecular biology, Fish
pathology, Marine enzymes, Motor protein, Muscular
protein, Deep sea microbes, fish pathogenic viruses

Bioanalytical chemistry, Biomolecular chemistry,
Biofunctional chemistry, Chromatography, Biological
activity, Molecular biology

Marine food Science and technology, Food biochemistry,
Food hygiene and safety science, Seafood process
engineering, food wholesomeness, Health benefit of
seafood, Seafood allergy

Fisheries waste utilization, Sustainable use, Value adding,
Zero emission, Aquaculture, Land cultivation, Enzymes &
enzyme inhibitors, Marine polysaccharides, Genetic
resources, Chemical Engineering

19
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WILEE TOYZAHDORB O T CBFEMRFED
Salmon fishing training on the high seas

Wi CTOREWRAE DT CBFEREZERD
Measurement of captured fish on board
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1 @ School of Fisheries Sciences

B Departments and Related Laboratories

Departments Related Laboratories, and (Research Institutes)
Marine Biology and Biodiversity
Marine Bioresource Science
Marine Environmental Science
Department of Marine Biology YRS ERE 3= e
Marine Chemical Resource Development
(Field Science Center for Northern Biosphere, Usujiri Fisheries Station)

(Field Science Center for Northern Biosphere, Laboratory of Marine Ecosystem
Change Analysis)

Marine Environmental Science

Marine Environment and Resource Sensing

Department of Applied Marine Science Fisheries Engineering

Humans and the Ocean

(Field Science Center for Northern Biosphere, Laboratory of Marine Ecosystem
Change Analysis)

Aquaculture Biology

Aquaculture Genetics and Genomics
Department of Aquaculture Life science
Marine Biotechnology and Microbiology

(Field Science Center for Northern Biosphere, Nanae Freshwater Station)

Marine Bioresources Chemistry

Department of Marine Bioresources

Chemistry Marine Food Science and Technology

Marine Chemical resource Development

WEFHEYBRRONRT (BEEMEERD WiBEZRVOEMERAIE DT (ERERE L ERD
Observation on marine micro-organisms Measurement of cell activity
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EFEMERMZER - T

BE KBICHBIDEYEREZDEERFZRET D EEKEERZFHRMICEEUABLERDHICHERIT DI EDHBMNE
M 7ZMNSEZENELT AREPINE T —ILN T A TV REA VI AT VT A TV ADOBENSEE CEENFFZRERL L
T COREICENDBDTZDICIF BF KB DREEEYERZMREGHICVIODRETRADELDIC RELERDRE HIEE
B[OV CETHRR CTIERADIEDKOONE T REFIICIFARDEFEL COKBDEY ZEYFEKEEROAE CIRA D[ HEF
EYZ | E[EREYZ | BREFRRZREHNZESHARZOAE TR D DEFRENZ | LEFHAZ | BROKEERDEED
SHBDTOTRAZT R EX B BEROBR CIRAD [ KELR ] EEFHEZ DB DHFMNRESNTVE T Ffo ABEFIEX
FHREEMEBELCOIFR]DBEC EMADEFITHINT S 6 FBE CTRMSNAELFRIES SO LFREORLFRLECERKEDK
FHRBEEARIEEEITOCVE T COLDIERBEMAARCI T ABFISEFEYERRZOERSIGAOEEICBVTERL
JEFRRENEBEIEEPIAE - iz D A ZERUE T .

Research and Education in the Division of Marine Bioresource and Environmental Science

With the primary aim of achieving balance and compatibility between the conservation of marine and aquatic environments and
bioresources and the sustained production of aquatic bioresources for human usage, this division supports advanced research based
on both field and industrial sciences. To deal with the issues, it is necessary not only to view marine and aquatic environments and
bioresources from a macroscopic perspective, but also to achieve goals related to the conservation and proper management of the
environment and resources from a multidisciplinary perspective. The division consists of six core research laboratories or educational
chairs for graduate students in M.Sc. and Ph.D programs: “Marine Biology and Biodiversity” and “Marine Bioresource Science”, which
examine marine and aquatic organisms from viewpoints of biology and aquatic resources; “Marine

Environmental Science” and “Marine Environment and Resource Sensing”, which examine resources and the environment within
the context of environmental and quantitative sciences; and “Fisheries Engineering” and “Interdisciplinary Sustainability Studies”,
which examine the production and consumption of aquatic resources within the context of engineering, industry, economy and
social policy. Within this research and educational framework, the division fosters individuals with superior research skills and an
advanced knowledge of both basic and applied sides of marine bioresource and environmental science.

WATEF ECRE SRR TBE RSN NDBRT D5F (201147 BiR)

o (RRDEFB00kmM  BLLDAMLE) BUEEIELNF4R BEAFTTEIDOHAEAR(GIELS)
BEE NRBRAKEAFREFKERZR E1HFE2013FE3/ET] Mature brown algae observed in coastal waters off Esan,
School of squid observed in North Pacific aboard the Oshoro Maru Hokkaido in April (Right: male, Left: female)
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Marine Biology and Biodiversity

Current research focuses on the taxonomy and ecology of phytoplankton and zooplankton, pelagic microbial loop, long-term variation
in plankton populations, plankton secondary production, population dynamics, animal behavior and ecology, and species diversity and
phylogenetic systematics of fishes based on comparative and functional morphology, especially for species in the northern seas.

WSORNIN EFEENZENBORERECIDIECH SNCHINERSE WEAEEADERES
A new cottid species, /celus sekii : discovered by a graduated Preparing fish specimens
student in the Marine Biology and Biodiversity laboratory

BREMFSE (GBE)

KEERODRESERE FRVEWHRICE T OEFINAHERE1ZE T DM AEDBLUEFINBRA DB AR DHEEZ
Mofcd KEEREYHSEERIE BREZSOERRBUEDEE L. £& BEFFOHERSHBLLICEHIOHE Mz
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Y8 - SEEYRIEEDRR. 38 - SR EF KT MEXH TAIL T DEETR. BROKBEYDEL BINEICR T DHE - it
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Marine Bioresources Science

The primary aim of the chair of Marine Bioresource Ecology is to foster individuals with superior laboratory skills and an advanced
knowledge of basic and applied academic fields in marine bioresource ecology. The study and educational areas are the ecology, life
history, and population dynamics of key species such as fishes, cephalopods, marine mammals and seabirds in marine ecosystems.
We have research and educational programs on the impact of the environmental changes and fisheries activities to the marine
ecosystem, life history of coastal fishes, and the response to biotic and abiotic environments. We also research and teach about the
sustainable use of marine bioresources, focusing on fish and cetacean population dynamics, stock assessment and management, and
the evolution and plasticity of aquatic organisms.

W FEIA0OT —5—CTBUUIC/ \VMY = XFHFRUDITEIENER WEREBRCREUCEBABERADHY AL
Satellite tracking of a short-tailed shearwater over a one-year period School of Pacific white-sided dolphins observed

in Funka Bay off Toyoura town during a training course
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Marine Environmental Science

Current research activities of this chair are to understand the marine environments on the oceanic and coastal ecosystems using
physical, chemical and biological approaches. Physical and chemical oceanographic studies of the oceanic and coastal environments
contribute to the estimation of the biological production capacity, biodiversity, the preservation of natural aquatic environments and
the sustainable aquatic bioresources. The primary aims of this chair are to pursue academic studies and to provide the talented
scientists with advanced scientific skills and knowledge on the marine environments obtained through field works.

BCTDICLDBKY VT IVERKEER S KR - REBEAIE WREBIEDM
Collection of seawater samples from a CTD system, which also Nutrient analysis
measures salinity, temperature and depth

BEETAIREDE (GREE)

KEFEYPEREEERRF VDV AIF ARV CHIAT N FORZRABEZBIE LT HEVTE- YT 5E8E
RRE. EEREESLERE EReAFACIDBEFEYE R PEERRDIUEEFRIELZL RITTHICRA. SHlL. KEERD
FisVERICETDICDDHE - IHRRZITVE T, [R5l fEKER R | ZBEUCRREL COKEEDRFAREMEICHIDEFER
DFHBFEDRF. SEEFEREREZTO/cHD IRTTEIEY —F—DRFELINA. N LHET -5 ZAVCRIERZHICH T DB
FERRRDERBORIALZTOCVETD,

Marine Environment and Resource Sensing

This chair (laboratory) consists of three graduate education fields: Satellite Fisheries Oceanography, Acoustical Fisheries Oceanography,
and Fisheries Resource and Environment Measurement. For sustainable fisheries activities and resources management, we are developing
innovative and integrated observation methodologies to evaluate marine bioresources, the marine environment and production means,
multi-dimensionally using satellite remote sensing, hydroacoustic remote sensing, and scientific sampling gear.
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Diurnal vertical migration of the sound scattering layer SSL (mainly

WEFAFIRGHIRS Euphausia pacifica) observed by a quantitative echo sounder

At-sea measurements of ocean light levels (red line shows the top edge of the SSL).
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Fisheries Engineering

To maintain sustainable fisheries, and to manage the marine environment and the fisheries resources rationally, we are studying
and developing fishing vessels, marine structures and marine research equipment. We also analyze the engineering aspects of
fisheries information systems and the behavior of marine life. We provide education on mathematics and physics for the basic theory
and applied engineering, and train persons to have the knowledge and skills needed to maintain sustainable fishery production.

BEEERZAVCREMEEDTEEL W5 —hO—)VZHER S 2 ERDCFDET BEES =2 —3aV(CRHBBESEIRDEET
Quantitative measurement of Flow visualization around the components of CEBRDIEXT DIOIOD 3 RTTITENENDR
midwater and deep-water fishes an otter trawl system using a computational Estimation of aquaculture net cage shape using numerical
using various methods fluid dynamicas (CFD) approach simulation technigue (top)

Three-dimensional track of bluefin tuna in a net cage (bottom)

WELEFDE (BE)
BFERROREEF RO TR RA AR 2N S BeEARKEHARRIRDIC D, KE - BF ORI - B2 28 & LT iR,

B ERRERICHT T iR KEE RO, KEEYERDFGIVEMY AT L EF KEBREICBET OREH - FR

EHE - MRZTVE T KE BFEDRED B CHVC EERTERER CREUODE RS EFIIBRA AAREZERLET .

Humans and the Ocean

This chair studies both marine conservation and human activities to provide integrated, interdisciplinary education and research
related to the sustainable development and use of marine bioresources, and fishery-marine policy. A goal of this chair is to educate
and train students who can solve the complex problems in fisheries and marine science now facing both society and the oceans.

WERRBO YT FY IEFICI P4 FE(D & BEEBDHZN TR CTRI<KHEARESREE (L) BAISVEICAVLSHNS TR A(E) &

FARKEERFTCOIRY IDITENEE (T) CEBE TIRET HARBMEEE T DR (T) KelIFsnrew s (ovs T )
Undergraduate student holding a chestnut Foreign technical intern trainee working on a crab cage Pink salmon used for artificial
octopus at the Shiranuka Fishing Port fishing boat in the Sea of Japan (upper), and Japanese propagation (upper), and chum salmon
(upper), and a giant Pacific octopus at the fishing boats and patrol vessel of the Japan Coast landed at a fishing port (lower)
Usuijiri Fisheries Station (lower) Guard operating near Japan' s maritime border (lower)
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WOMRIEEZ T HEEDIC. ZOFAEADSDAPHENGRICOVTH. NIODRENSEZ ST EDTEDIIICHEL., B
EIVADOMEICEWVWCERURRRENEFSEDEPIAE - KilizB I oA ZERUE T,

Research and Education in the Division of Marine Life Science

The division consists of six core research laboratories or educational chairs (Aquaculture Biology, Aquaculture Genetics and
Genomics, Marine Biotechnology and Microbiology, Marine Bioresources Chemistry, Marine Food Science and Technology, Marine
Chemical Resource Development). Studies of these laboratories cover a wide research area of marine life science including comparative
physiology, reproductive biology, endocrinology, developmental biology, genetics and genomics, molecular biology, microbiology,
biochemistry, analytical chemistry and biochemical-process technology of aquatic organisms living in oceans and freshwater system.
Scientific contributions of the division can be applicable for development and progress of environment-friendly aquaculture,
sustainable use of fisheries resources, maximal utilization of marine organisms as food, nutraceutical, and pharmaceutical compounds,
and sound seafood industry. The division is also organized to foster individuals with superior research skills and an advanced
knowledge of basic and applied marine life science. Graduate students of M.Sc. and Ph.D programs are supervised from a
multidisciplinary perspective at the international standard by academic staffs of above six laboratories or chairs.

BT /USEFRIE WOV T REORFEFRE
Released spores of open sea naori Testing for pathogens in adult chum salmon
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Marine Biology and Biodiversity

In order to achieve the sustainable utilization of aquatic bioresources, this laboratory deals with fundamental studies being required
for the development of advanced aquaculture technologies. By utilizing advanced life science technologies, we especially analyze
mechanisms underlying metabolic regulation and gametogenesis, which regulate growth and reproduction of various aquatic animals,
in fields of comparative physiology, endocrinology, biochemistry, molecular biology, and cell biology; education of such basic research
fields and the corresponding research technologies is also performed in this laboratory. We also perform applicable studies based on

such basic sciences, of which include: “reproductive regulation of aquatic animals”, “advance utilization of fish using genome engineering”,
“gender discrimination of aquatic animals, and “development of the fish -collagen derived cellular scaffolds for tissue engineering”.

] - WU FEHBRERE— WO—DRRAMD (EIER)ZATIHMT MRS IVREESICAH £ TORMERE
World-first artificial produced eel larvae Research on increasing size of gonads Functional study of molecules affecting metabolism

- in sea urchin and reproduction in various types of fishes
BEEYMESE (FBE)
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FERSTE DRI BV KEBEEZRI I DL BFrUKEEETERORE LB OB BRI ZRAET
B EZBERICHFRZTOTCVE T AFHREE Cld KEFR(MRIENR) DIEHIERESDBMLF S/ LR BRI E L D) A7
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Aquaculture Genetics and Genomics

Current research activities are focusing on genetics of control mechanism of important traits, breeding methodologies consolidating
conventional (selection, hybridization, ploidy manipulation, etc.) and modern molecular genomics-based technologies for genetic
improvement, and management of genetic resources of farmed, semiwild and wild populations in aquatic animals and benthic marine
algae. Biotechnology for genebanking and restoration of strains is also investigated. The laboratory (chair) is organized to foster human
resources with superior experimental skills and advanced knowledge of genetics and genome science as theoretical basis for
improvement of aquaculture strains and sustainable use of genetic resources through M.Sc. and Ph.D programs of graduate students.

| Pmisgopzii=2l7N WACHRIIRBAEIC K DF X SEH BV JDERES
Chromosome of chum salmon Production of chimera by transplantation of Laboratory culture of kelp

embryonic cells
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Marine Biotechnology and Microbiology

Our Laboratory has a goal in undertaking to investigate comprehensive research into Marine Biotechnology and Microbiology: the
bioprospect of unique marine microbes, both physiological and ecological studies and host-microbe interactions, structure-function
analysis of enzymes and proteins, pathobiology of fish pathogenic viruses and bacteria, using techniques in molecular biology,
protein chemistry, bacteriology, virology, genome science, and cell biology. Based on our academic findings, the Laboratory also aims
todevelop Marine Biotechnology: the industrial utilization of marine bioresources, marine bioenergy innovation, vaccine developments
in the field of fish/shellfish disease control. The Laboratory provides educational courses for graduate students in the fields of Marine
Biotechnology, Molecular Biology, Marine Microbiology and Fish Pathology.

WEKIEG N TITOBFHEYSREOHODOSERMER  BEROHEN CENDSR NG ZEXT dT—5—5V/I\UE WEEDMICRDFREHAY > OB DIESHENT
Sample preparation for microscopic observation Motor proteins transporting compounds Structural analysis of crustacean muscle
of marine microbes under anaerobic conditions inside cells of fishes proteins using mass spectrometry

EMEREFEIE (GREE)
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Marine Bioresources Chemistry

Marine organisms produce diverse array of molecules with useful chemical and biological properties. Our laboratory deals with
chemical and biological researches in marine metabolites to gain deep insight into their chemical and biological functions. Main
research projects include isolation and structure determination of novel biologically active molecules form marine organisms,
biosynthesis of characteristic marine molecules, metabolomics analysis of marine lipids, and biological functions and health benefits
of carotenoids and related compounds. Graduate students in our laboratory will learn advanced analytical methods, isolation,
chemical characterization of marine-derived molecules. Students will also gain knowledges of biological evaluation of marine
molecules to understand their biological functions.

WUV EIBR TR E DIRSREZ DOFFADREF WEFEYICSFNDEREEMEORR WEEEYR D ORBTENRIT CIRO IR 4RE
Searching for disease-prevention compounds Discovery of biologically active metabolites Metabolomics approach to ecology and
and their applications form marine organisms physiology of marine life
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Marine Food Science and Technology

Marine bioresources (e.g. fish, shellfish, and algae) are very important food materials for human beings. The health benefits of seafood
attract attention worldwide. This laboratory covers the advanced food science and technology for sustainable and effective utilization of
marine bioresources including food safety assurance. Recent research topics are as follows: Advanced utilization of natural antibacterial
materials, Development of microbial inactivation technology, Identification of new seafood allergen, Role of microorganism in fermented
seafood. Food properties and health benefits o f muscle proteins, Development of freshness maintenance technology, Biochemical
properties of protein-cross-linking enzymes in marine bioresources. Graduate students are trained to become future researchers/experts in
the fields of food biochemistry, food hygiene and safety science, seafood process/preservation engineering, and health benefits of seafood.

BETEEOD R WKEYHSOB AN ZNE T OEHmAERE
Isolation of fungus causing food poisoning Continuous distillation equipment for isolating

useful components for marine products
KEEFHFETZDE GBEE)
KEEYBROBIWEARD BIOELTFERORREFFEER, HDWVIERMNA - EFRKEEYFOSUIOKEEDSEIETDE
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Marine Chemical Resource Development

From the viewpoint of bioresource utilization engineering, this laboratory targets a sustainable development, low emission, and
recycling world through exploring the useful potentials of functional components and genetic resources from aquatic organisms and
fishery by-products. Advanced research and higher education based on chemistry-biology-physics are ongoing.
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EI 7J' Education in the School of Fisheries Sciences

Students who enter the School of Fisheries Sciences study
general subjects at the Sapporo campus during their first year.
At the end of the first year, each student is assigned to one of
four departments based on the academic results of the first
year and the student’s wishes: 1) Marine Biology, 2) Applied
Marine Science, 3) Aquaculture Life Science, or 4) Marine
Bioresources Chemistry. In their second year, the students
study specialized subjects in their department at Sapporo.
After completing the second year, the students move to the
Hakodate campus for more specialized study and experimental
work during their third and fourth years. Students receive one
unit of credit for each of the following: 15 hours of lectures, 30
hours of seminars, 45 hours of laboratory work and practical
training. Students who complete the required courses and
units receive a bachelor's degree in fisheries science.

1. Marine Biology

This department provides a thorough grounding in biological
subjects such as morphology, taxonomy, evolution, ecology
behavior, physiology, and the life history of marine organisms
including plankton, benthos, fishes, cephalopods, seabirds,
and marine mammals, as well as environmental aspects of
their habitats. Research activities cover a wide area of basic and
applied subjects concerning aquatic organisms and their
environments to provide students with a thorough knowledge
and the ability to resolve problems related to the management,
conservation, and utilization of marine biological resources
and the environment.

2. Applied Marine Science

This department provides lectures and laboratory work
related to measurement of fisheries resources and marine
environments, information analysis and construction of
production systems intended for comprehensive and
sustainable use of fisheries resources. The purpose of this work

WF4SE5R A EE B OKRF
Laboratory experiment: extraction of bioactive materials

is to train students to solve broad overall problems concerning
the management, production and use of fisheries resources
based on international cooperation, industrial development,
resource conservation and contribution in the region. The
department incorporates training in fishing, fisheries research,
and coastal fisheries aboard training ships.

3. Aquaculture Life Science

This department is open to students who want to become
technical experts or leading scientists in the field of aquaculture
life science. The department provides a thorough grounding in
the life sciences for aquatic organisms, including courses in
physiology, developmental biology, genetics, biotechnology,
microbiology and pathology. Moreover, advanced techniques
of molecular biology, genetic modification, micromanipulation
of fish embryos, genome editing, genomics, proteomics etc.
are also taught. During the first three years, students attend
lectures, conduct laboratory and field works at marine and
freshwater stations, and undergo shipboard training in
hydrographical and biological observations at sea. Fourth-year
students complete a graduation thesis under the supervision
of faculty members.

4. Marine Bioresources Chemistry

This department provides teaching for undergraduate
students and carries out research and other activities, such as
the development of new theory and highly improved
technology for the effective use of marine bioresources. The
coursework in the department gives students a fundamental
understanding of how chemistry and biochemistry can
improve and expand our use of marine bioresources. To pursue
this objective, faculty members teach undergraduate students
about their area of specialization and research in
interdisciplinary fields such as chemistry, biology, biochemistry,
microbiology, food science and production engineering.

WF4RE FEMOULOSHAM L COMEDFEOHRF
At-sea training: classification of juvenile fishes collected
aboard the Ushio-Maru
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Dr. IMAMURA Hisashi, Laboratory of Marine Biology and Biodiversity
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We are studying on taxonomy and phylogeny of fishes. Although
about 36,000 fish species are known at present, many species are
newly discovered every year, thus further study on this field is quite
needed still now. We research fish species diversity morphologically
and reconstruct new classification based on phylogenetic
relationships by using osteological and myological characters.
Because fishes are known from all over the world, we often
collaborate with researchers in foreign countries. We have described
about 200 new fish species, owing to such a research activity.

EFEYEREIFEM EFsTAED

WRBRETERDO—B, AT IR IFRVBE—DDD R EE X SITTLeh,

X)NVEB A P8 IF R EESOCHY . BRLOT7 AT AE HIAH
HLEZSONINEFREDELEDT I —TTHHIENHESHELD
fzo  (Imamura and Yabe, 2002)
An example of a result of a phylogenetic analysis. The order
“Scorpaeniformes” had been regarded to be monophyletic, but it was
revealed that “scorpaenoid lineage” including such as rock fishes, stone
fishes and flatheads, and “cottoid lineage” containing such as greenlings
and sculpins have different origins, and they are polyphyletic (Imamura and
Yabe, 2002).
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Dr. FUJIMORI Yasuzumi, Laboratory of Marine Environment and Resource Sensing
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In Hokkaido, the fishery damage induced by marine mammals is
very serious, and the damage amounted to about 2,370 million yen
in 2015. Along the coast of the Sea of Japan and the Sea of Okhotsk,
the damage by sea lions is remarkable, and on the side of Pacific
damage by seals (mainly Harbor Seals) accounts for a lot. In the
fishery operated on the coastal sea near the habitat area of Harbor
Seal, the fishermen are in extreme distress caused by bycatch of
Harbor Seal and fishery damage by them. To improve this situation,
we are working with the Ministry of the Environment to reduce the
bycatch of Harbor Seal and fishery damage in the Erimo area, where
is the biggest habitat area. So far we have installed a rope grid at the

entrance of the bag-net of salmon setnet to reduce bycatch and
feeding damage by seals, and are monitoring its effect.
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Kuril harbor seal Phoca vitulina stejnegeri prevented from invading a salmon setnet by rope grid.
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Seal prevention rate of rope grid with different grid opening.



Examples of Current Research Projects
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Dr. TAKAHASHI Yuki, Laboratory of Marine Environmental Science
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Sinking death is the big problem for the aquaculture at initial
period. The sinking death can be prevented by appropriate water
flow. However, the water flow in the aquaculture tank is difficult to
measure or visualize; therefore, the water flow conditions have been
designed by empirical method. To visualize water flow in the
aquaculture tank, we have conducted flow simulation, CFD;
Computational Fluid Dynamics approach. We can scientifically
determine the water flow conditions using CFD approach, and can
contribute to efficiency of aquaculture system.
We have also studied about fisheries engineering technology, e.g.
fishing vessel, fishing gear, using CFD approach, and can contribute
to efficiency of fisheries technology.
WKEADFBEYOFREE =2 —23Y
Particle path line in the aquaculture tank.
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Member of ArCS Il (representative: Dr. UENO Hiromichi and Dr. YAMAGUCHI Atsushi),
Division of Marine Bioresource and Environmental Science
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Global warming is affecting the entire globe, but its impacts have Seaice and melt pond at the North Pole
been especially strong in the Arctic. An example is the rapid
disappearance of sea ice, which is strongly affecting the Arctic’s
marine ecosystem. To better understand the changes occurring in
the Arctic, this area is now an important region for scientific
research. The Faculty of Fisheries Sciences is participating in a
research project funded by the Ministry of Education, Culture, Sports,
Science and Technology called the “Arctic Research Project” (ArCS II:
Arctic Challenge for Sustainability II). The theme of the project is
“Understanding the environmental change of the Arctic Ocean and
building up the data set” and “Social effect by the environmental
change in the coast of the Arctic”. Its aim is to better understand the
changes now occurring in the Arctic ecosystem and the forecast the

g N xn, N ey *
social impacts of future changes in the ecosystem. W)L D LRSS OB RIS

Pteropoda having calcium carbonate shells 33
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Dr. FUJIMOTO Takafumi, Laboratory of Aquaculture Genetics and Genomics
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We are studying atypical reproduction such as clonal
reproduction using teleost fish. In dojo loach Misgurnus
anguillicaudatus, clonal individuals with gynogenetic reproductive
mode have been found in a part of Hokkaido island, though most of
them are bisexual reproduction in Japan. It has been revealed that
the clonal individuals are hybrid origin between genetically distinct
populations by genetic analyses. Genomic constitution, namely
hybrid genome, of germ cells causes atypical reproduction in the
clonal individuals. Now, we are trying to elucidate the mechanisms
of atypical reproduction using medaka as a model organism as well
as dojo loach by molecular genetics and developmental
engineering. The results obtained from these basic studies will

contribute to development of novel techniques of genetic breeding
and seedling production.
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The metaphase spread of chromosomes from a dojo loach with clonal
reproduction. A set of chromosomes derived from a particular genetically distinct
group is labelled by green fluorescent signals.

EFILAEMRIZEEM BEENIZESE XF Svbh
Dr. MINO Sayaka, Laboratory of Marine Biotechnology and Microbiology
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Construction of a scheme for mitigation of global warming is an
essential and urgent global goal in an era of accelerated climate
change. We have successfully isolated marine bacteria which
possess the ability to reduce potent global warming gases such as
CO, and N,0. By conducting physiological and biochemical
characterizations, optimization of cultivation conditions, and
genome and genome-wide transcriptomic analyses of N,O-
reducing microorganisms, we are trying to have better
understanding of molecular mechanisms of microbial N,O

reduction that leads to establish a novel marine biocatalyst
contributing to decrease of atmospheric N, O level.
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Cultivation of CO,-fixing and N,0-reducing microbes from
a deep-sea hydrothermal environment.
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Dr. BEPPU Fumiaki, Laboratory of Marine Bioresources Chemistry
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Marine organisms have characteristic biological function and
various biomolecules to adapt to the deep and vast marine
environment. We particularly focus on marine-lipid components and
are searching for high functional lipophilic compounds that
contribute to human health with techniques of the chemistry,
biochemistry and molecular biology. We have clarified the effect of
highly unsaturated fatty acids and marine carotenoids on lifestyle-
related diseases focusing on lipid metabolism. Recently, we have
been establishing bioactive lipid libraries by screening on health
benefits such as anti-inflammatory and improving muscle functions
in compounds derived from deep-sea fish and benthos. These
research activities could contribute to the development of utilization
of marine organisms as food materials and dietary supplements.
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A marine-lipid component improved myogenesis in H,0,-treated C2C12
myoblast cells.
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Dr. KISHIMURA Hideki, Laboratory of Marine Chemical Resource Development
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We are studying the development of useful biochemical
compounds from fisheries by-products (fish viscera, coarse seaweed,
deep-sea fish, etc.). For instance, we isolated a heat- and acid-stable
trypsin inhibitory peptide from the viscera of Japanese flying squid
(Todarodes pacificus ), and it was demonstrated the crude inhibitor
extract significantly suppresses blood glucose level in GK rat, a
model of type 2 diabetes. The second example is dulse (Palmaria
sp.) being regarded as coarse seaweed in Hokkaido. We found the
dulse contains high amounts of phycoerythrin which is one of the
chromoproteins for photosynthesis in red algae. Then, it was
revealed that the dulse phycoerythr in and its hydrolysate show
antioxidant and hypotensive effects.

WRFADIGEY LA
Under used red alga dulse
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Dulse phycoerythrin and its 3 D-structure
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36 Vertical long line operation
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1. Field of experiments and training

Physical Oceanography, Chemical Oceanography, Biological
Oceanography, Marine Ecology, Marine Bioresource pro
duction, Fisheries Resource Measurement, Fisheries
behavioral Research, Satellite Fisheries Oceanography,
Acoustical Fisheries Oceanography, Fisheries and Marine
Technology Fisheries Informatics and Engineering,
Aquaculture Biology, etc.

2. Fishing methods
Stern trawling, Longline fishing, Drift gill-net fishing, Squid
jigging, etc.
3. Main areas of research
1. Physical, chemical, and biological studies of the marine
environment, marine bioresource production
2. Fluctuations in sea and fishery conditions, Changes in
bioresources, Resource management
3. Applied physics of fishing-gear, fishing methods, and
fishing-gear design
4. Maneuverability and stability of fishing boats
5. Ecology of fishes, cephalopods, seabirds, marine animals,
and plankton
6. Efficiency and safety engineering of fishing machinery
7. Resource measurement, Hydroacoustic remote sensing
8. Metabolism, growth, and reproduction of fishes

BGross Tonnage:1,598 tons  MStern-Trawler  MMain-Engine: Propul-
sion motor X 2, Max. continuous output 1,000:300kWx 2 BMain gener-
ators: Main generators X 3 W Propulsion:4 blades controllable-pitch
propeller  MService Speed:app. 12.5knots  MRange :app. 10,000 nauti-
calmiles  EComplement:99 persons BCompletionJuly, 2014

WEENO—/LDRERS
Bottom trawl operation
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Training Ship
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Collection of zooplankton, which are the pray of arabesque greenling

1. Field of experiments and training
Physical Oceanography, Chemical Oceanography, Biological
Oceanography, Marine Ecology, Marine Bioresource
production, Fisheries Resource Measurement, Fisheries
Behavioral Research, Marine Chemical Resource
Development

2. Fishing methods
Stern trawling, Longline fishing, Gill-net fishing, Single-hook
fishing, Squid jigging, etc.
3. Main areas of research
1. Physical, chemical, and biological studies of the marine
environment, marine bioresource production
2. Fluctuations in sea and fishery conditions, Changes in
bioresources, Resource management
3. Applied physics of fishing-gear, fishing methods, and
fishing-gear design
4. Ecology of fishes, cephalopods, seabirds, marine animals,
plankton, and benthos
5. Efficiency and safety engineering of fishing machinery
6. Resource measurement, Hydroacoustic remote sensing
7. Exploring the useful materials from marine organisms

B Gross Tonnage :179 tons M Long Forecastle Type ~ EMain-En-
gine:Diesel-Engine 809kW(1100hp) X 800rpm X 1set W Service
Speed:11.0knots  MRange :2,200 nautical miles MComplement:33per-
sons EMCompletion:September, 1992

WEEFEICRDEEEY (NUMR) DEEZHTE
Estimation of abundance of benthic 37
animal, collected from seafloor mud




20 JEEZE Dormitory(Hokushin-ryo)

LI = #/7041-0853 KfEME1 TEHOE1S
TEL:0138-52-1160
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BFR708. ZFA30%
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B Address 1-9-1, Nakamichi, Hakodate

041-0853, Japan TEL:4-81-138-52-1160

MInauguration March 1965

M Capacity 100 rooms (1 student per room)
%inc. 30 rooms for female students

B Guesthousel Oshoro] 6 rooms

B Structure Reinforced concrete. 4 floors

W Area 3,147m
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HEE=%Y Library Holdings

X 2 m =
BE () 73,605
ME () 3,231
Classification Japanese
Books 73,605
Periodicals 3.231

T3t - 3242 Land and Buildings

)
REFKERZM R - RKPHKER I - KEFER
TERKEMTER
FAR (=)
5t

Classification

Faculty of Fisheries Sciences - Graduate School of
Fisheries Sciences - School of Fisheries Sciences

Nanae-Hama Fisheries Research Facility
Dormitory (Hokushin-ryo)

Total

38

T

.
54,712
2,227

Foreign
54,712
2,227

#y (m)
88,974
7471
7.987
104,432

Land (nf)
88,974
7471
7,987
104,432

TH3ES R 1 HIRAE

5t
128,317
5,458
As of May 1,2021
Total
128,317
5,458

HH3ESH 1 BERE

20
31,368
334
3.147
34,849

As of May 1,2021

Buildings (nf)
31,368
334
3,147
34,849
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Field Science Center for Northern Biosphere

FRHERZHEES (RER - EHR - TR)

Research Institutes and Centers (Toya, Usujiri, Nanae)
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Toya Lake Station

The Toya Lake Station is the only limnological
station for fisheries sciences at a national university in
Japan. The station has research facilities, a hatchery
and accommodations. Landlocked sockeye salmon
and masu salmon fry are released from the station,
and many return after they mature by swimming
through a fishway (artificial channel) that connects
the station to the lake.

B SEERSAD ORIBITH EUTEcEAT R
Adult sockeye salmon returning to the station
through a fishway connected to the lake.
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WEBERE CORUBICIDEATRDY Y TUVT
Sampling of sockeye salmon with a gillnet
during practical traning on Lake Toya.

Stock enhancement of several finfish species is performed E
in the lake. The lake' s environment and fish resources are !
strongly affected by several factors, including human activity |
and volcanic activity at Mt. Usu. At the station, long-term !
environmental research is conducted on topics such as the !
population dynamics of zooplankton. Several researchers |
from the Graduate School of Fisheries Sciences and the !
Graduate School of Environmental Science also conduct !
researches on the reproductive physiology and genetic |
breeding of lacustrine sockeye salmon and masu salmon |
that swim up through the fishway from the lake. ]
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Usujiri Fisheries Station

The Usujiri Fisheries Station Faces the Pacific Ocean
and is an excellent site for studying boreal coastal
organisms. Many kinds of species are found near the
lab during the year.

MR CII DRFRKERRAT (20 1 9F(CTeEs)
Usujiri Fisheries Station at Cape Benten,
renewedly builded 2019
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The Cottidae, the most diversiform fishes in Hokkaido (Copulatory
behavior of Derjavin's slender sculpin, Radulinopsis derjavini)

Our laboratory uses many study tools, including E
genetic markers, captive breeding experiments !
and SCUBA diving, to better understand the ]
ecology of boreal marine organisms and to find !
new ways to coexist with through the study of !
marine ecology. )
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Nanae Freshwater Station

The Nanae Freshwater Station is located in Nanae
town about 10 km north of the Hakodate campus,
The station rears many sturgeon and salmonid
species, including freshwater teleost fishes that are
endangered in Japan. It also supports education and
research at the Faculty of Fisheries.

WK ERAFDOLR
Aerial photograph of Nanae Freshwater
Station

.

E RIS FRDIIAFE AR Z R AT T DRI ZE
L& REHE3TYNFDORZEEDHLID. K30
| DINTHVFIZED. MORICHEFPINZERE
E 1eD I DEDIEEELERETZDHFRZToTV
r F9,

BCERNKERFTCHEB SN TLSAbD
Hucho perryi Japanese name “Ito”

Research focuses on early development in
many teleost species, including differentiation
mechanisms. Developmental bio-technology,
including polyploid breeding and surrogate
propagation, is also studied using teleost
embryos.
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Faculty of Fisheries Sciences

Graduate School of Fisheries Sciences

School of Fisheries Sciences, Hokkaido University
3-1-1, Minato-cho, Hakodate, Hokkaido 041-8611, Japan
TEL:4+81-138-40-5505

https://www2.fish.hokudai.ac.jp
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