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[-3. Activities in the other organizations and
the role of JSFS
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I-4. Collaboration between JSFS and the other
academic societies
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University of Marine Science and Technology, Minato,
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Current state of the recovery and future perspective

of fishery and processing industries in the Tsunami
damaged areas in Japan

NoBUYUKI YAGI
(Graduate School of Agricultural and Life Sciences,
The University of Tokyo)
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History and characteristics of shellfish diseases
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(University of Tokyo)
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Soft tunic syndrome in the ascidian aquaculture
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(Freshwater Fisheries Experimental Station,

Miyagi Prefectural Fisheries Technology Institute)
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Infection with Xenohaliotis californiensis of abalones
Noriuisa OHSEKO
(National Institute of Aquaculture,
Fisheries Research Agency)
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Infection with Ostreid herpesvirus 1 micro variant
(OsHV-1 uVar) in Pacific Oyster
Ke1 YUASA
(National Institute of Aquaculture,

Fisheries Research Agency)

1990 FRK &0, 75V ATHENIVNRNAT L)V A Os-
treid herpesvirus 1 (OsHV-1) OREHC & A~ 7T+
DIEERH SN TWIA, 2008 F-LAKE, K6k DR
LR L EREMED OsHV-1 (uVar #k) 23 7L C
W5, pVar FRIC K AFETEERIT 40~100% 1IT2£L TR
0, ZORAMBIEICH 2% R SkiFhidZebixv, &
RETHERNROFREBN, ZWE, 75 ATOWEHE
75 S CICEWN TOE /RIS DWW TIERIBHE T 5,

BETOREKRR 75/ AT, 2008 4D uVar
RO KMATH, BRERIIRIE Sk < k-7, 2009 4F
i, 7V APOOMEEBAICLD, uVar RIC X%
BEATFORBEFHREDTANTV/ FTHREL, &
7o, AFICIEAFY AT, FFCEFZ2—V—FVF
T, BERCPIT AV GEFR~A 70T/ 1)
ICEBIEDBEL o, £, 2011 FICEA—AFS
U7 CHORBAREL 20, BETFROE#RIT TV, £
DO, KEFXTZHHE\WOsHV-1 YR, (%Y
T, ANRAY, ASUX, RVEHV, AT r—T
TS5V, HE, BE, Taya, FLZVT, AFV
O, KEBLIUHEARTHEOOLNTWA

WL « R ﬁ%wxﬁﬁuiﬂmﬁﬁ#%%

— 97 —



734

ICHWSHNTWAD, FECRAREICE, ©& PCR %
VI ANRBREEOWESNETH D, £z, EYPOMH
RUTiT in-situ NA TV XA X = 3 VAN TH S,

BATOREEE AROPIELPRLIEATVDL TS
v ABENT R E T A 55 L, LT OBHR =S,
OFELTIIHEER « AT T 5, R CldiFES L
E1IBUTOMRIICEREL TURZHERRAON, FICH
N DBZ D E . TERIC L HZWIRETH 5,
@FERID & A THERRITERERIC LA TRRE M2 &
Vo @I 20°C ML EDEKIRTRAEL, EBRMICIE
18~26C CHREBEEINL, T/, KL L ED
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Infection with Perkinsus qugwadi in Japanese scallop
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(Tohoku University)
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Current effort for shellfish epidemics prevention
and the challenges
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(Fish and Fishery Products Safety Office, Food Safety
and Consumer Affairs Bureau, Ministry of Agriculture,
Forestry and Fisheries)
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Awareness on epidemics of oyster farmers and
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Future of the Japanese Society of Fisheries Science —
Beyond the Great East Japan Earthquake Disaster
Tokio WADA, SHUIcHI SATOH?
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1Fisheries Research Agency, Yokohama, Kanagawa 220~
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Tokyo University of Marine Science and Technology, Mina-
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HEAFR-1. BESSUBFOBEDLLOHD
HIRDRENBARECKTEHEORE

Barbara A. Knuth
I—FIVKFEIFR - RFER

Keynote Lecture—1. Education’s role in building social
capacity for fisheries and ocean stewardship
BARBARA A. KNUTH
Vice Provost and Dean of the Graduate School, Cornell

University, Ithaca, NY 14850 USA

Rapid and significant changes in fisheries and the
freshwater, coastal, and ocean ecosystems supporting
them motivate attention from all levels of governments,
national and international civil society and scientific or-
ganizations, and local communities dependent on these
resources. Declines in fisheries and their associated
ecosystems are associated with a host of local and global
challenges, including various scales of environmental
degradation, increasing world and local populations,
shifting standards of living, and climate change. The re-
cent Millenium Ecosystem Assessment report, with its
focus on ecosystem services and the status of the world’
s ecosystems, provides a useful framework through
which to consider the design and focus of capacity—build-
ing efforts. The report concluded that the most im-
portant direct driver of change in marine ecosystems in
the past 50 years has been fishing pressure, and in
freshwater systems, the drivers have been physical
changes such as loss of wetlands, modification of water
regimes, invasive species, and pollution. All of these
drivers are fundamentally based in human behavior and
in how humans act on the knowledge available to them,
within their cultural and economic contexts. The sus-
tainability issues associated with human reliance on ma-
rine and freshwater ecosystems for the provisioning,
regulating, supporting, and cultural services that they
provide are immense and cross the boundaries of many
disciplines and many jurisdictions. The Japanese Soci-
ety of Fisheries Science, the American Fisheries Society,
the World Council of Fisheries Societies, and other

scientific organizations and academic institutions have
an important role to play in building the capacity of in-
dividuals, communities, and institutions to improve un-
derstanding of the changes that are occurring and the
forces underlying them, to evaluate the implications of
these changes, and to develop and assess potential solu-
tions to reverse, mitigate, or slow the undesirable
aspects of these changes. Both scientific inquiry and
educational outreach are needed to inform and prompt
our collective thinking and action about these challenges
and how best to address them toward achieving the goal
of fisheries contributing to local and global welfare.
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Keynote Lecture-2. Fisheries science in the age of
global environmental change
KeEN FURUYA

Graduate School of Agricultural and Life Sciences, The
University of Tokyo, Bunkyo, Tokyo 113-8657, Japan
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T. Douglas Beard, Jr.
HAKES e

I-1. Trans-Pacific collaboration, sharing experiences in
fisheries science between the American Fisheries Socie-
ty and Japanese Society of Fisheries Science
T. DoucLAS BEARD, Jr.

President, World Council of Fisheries Societies, 5410 Gros-

venor Lane, Bethesda, MD 20814, USA

Globalization has had major impacts on how the
world’s fisheries are managed. Issues in fisheries such
as invasiveness, fish disease, climate change, supply
chains and markets and management of common stocks
require broad global collaboration to insure science out-
comes are available for decision-making at multiple lev-
els. One mechanism to increase coordination on fish-
eries research is through the collaboration of the world’s
professional fisheries societies. The World Council of
Fisheries Societies (WCFS) provides an umbrella
mechanism under which joint activities between member
societies have flourished over the last few years. The
Japanese Society of Fisheries Science (JSFS) and the
American Fisheries Societies (AFS) have developed and
hosted joint symposium on areas of mutual interest in
fisheries science. The first collaborative symposium
was held at the 2007 AFS meeting in San Francisco and
the symposium was focused on restoration, enhance-
ment, and protection of coastal marine fishery
ecosystems. A reciprocal symposium was held in con-
junction with the JSFS 2009 meeting and was focused on
emerging fish health and disease issues across the Pa-
cific. Given the success of the joint symposium be-
tween JSFS and AFS, in 2010, under the umbrella of the
WCEFS, the Fisheries Society of the British Isles (FSBI)
developed a joint symposium on climate change in fish-
eries, held in conjunction with the FSBI annual meeting
in 2010. Development of the joint symposia among the
world’s professional fisheries societies have allowed
identification of key global issues in managing the

world’s fisheries, has allowed greater collaboration
among the world’s professional fisheries scientific socie-
ties and has helped develop a mechanism to disseminate
research results broadly. Continuation of joint sympo-
sia for sharing of research results will be critical to insure
the science is readily available for sustainable manage-
ment of the world’s fisheries.
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Toward reconstruction of the marine products industry
after the Great East Japan Earthquake.
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JSFS Executive board special symposium in 2015
Recent situation of the Tohoku regional Ocean
—Research activities and contribution to reconstruction
of fisheries for 4 years after
the Great East Japan Earthquake—

SHUGO WATABE!, YoOH YAMASHITA?,
AKIHIRO KIJIMAS3, KAZUHIRO KOGUREY,
HirosHI KITAZATO® AND Tokio WADAS
1School of Marine Biosciences, Kitasato University,
Sagamihara, Kanagawa 252-0373, 2Field Science Educa-
tion and Research Center, Kyoto University, Sakyo, Kyoto
625-0086, 3Graduate School of Agricultural Science, To-
hoku  University. Onagawa, Miyagi 986-2242, *Al-
mosphere and Ocean Research Institute, The University of
Tokyo, Kashiwa, Chiba 277-8564, 5Project Team for Ana-
lyses of Changes in East Japan Marine Ecosystems, Japan
Agency for Marine-Earth Science and Technology, Yokosu-
ka, Kanagawa 237-0061, SFisheries Research Agency,

Yokohama, Kanagawa 220-6115, Japan
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I-1. Debris by the huge Tsunami triggered by
the Great East Japan Earthquake,

Impact on the marine ecosystem
KaTsuNorl FUJIKURA, YoOsHIHIRO FUJIWARA,
Yosuimi TAKAHASHI, NaoHiko OHKOUCHI
AND HirosHI KITAZATO
Project Team for Analyses of Changes in East Japan Ma-
rine Ecosystems, Japan Agency for Marine-Earth Science
and Technology, Yokosuka, Kanagawa 237-0061, Japan
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I1-2. Physical oceanographic studies of the Sanriku
coastal seas toward understanding marine
environment and ecosystem
Kivosur TANAKA,! HIROYASU HASUMI,!
Kousel KOMATSU,2 SacHiHIKO ITOH,!
Daico YANAGIMOTO,! TAkaSHI SAKAMOTO,!
Mino ISHIZU,! SHoGo URAKAWAS3
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LA tmosphere and Ocean Research Institute, The University
of Tokyo, Kashiwa, Chiba 277-8564, 2Graduate School of
Frontier Sciences, The University of Tokyo, Kashiwa, Chi-
ba 277-8564, 3Meteorological Research Institute, Japan
Meteorological Agency, Tsukuba, Ibaraki 305-0052, Japan
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I-3. Influence of earthquake and tsunami on
the nutrient environment and material cycle processes
TosHl NAGATA AND Hipeki FUKUDA
Atmosphere and Ocean Research Institute, The University
of Tokyo, Kashiwa, Chiba 277-8564, Japan
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I-4. Changes in the submarine environment by
the Great East Japan Earthquake disaster
Yutaka OKUMURA,! KENj1 KANEKO,?

Noriaki SUZUKI? AND HiroTo OTA*
YTohoku National Fisheries Research Institute, Fisheries
Research Agency, Shiogama, Miyagi 981-0105, 2Graduate
School of Agricultural Science Faculty of Agriculture, To-
hoku University, Sendai, Miyagi 981-8555, 3Agriculture,
Forestry and Fisheries Department, Miyagi Prefectural
Government, Sendai, Miyagi 980-9870, *Miyagi Prefec-
ture Fisheries Technology Institute, Ishinomoki, Miyagi
986-2135, Japan
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I-5. Changes and recovery processes in rocky
subtidal ecosystems after the 2011 Great East Japan
Earthquake and the following tsunami
Yukio AGATSUMA, Hikaru ENDO,
Avaka HORIKOSHI AND MasakAzU AOKI
Graduate School of Agricultural Science, Tohoku Universi-

ty, Sendai, Miyagi 981-8555, Japan
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I1-6. Ecological impacts of the 2011 earthquake and
tsunami and the following recovery in tidal sand
and mud flats
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I1-7. Impact and recovery process of the Great East
Japan Earthquake and the following tsunami
on Zostera meadows
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I-8. Impact of the tsunami generated by
the 2011 Great East Japan Earthquake on
coastal plankton communities
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II-1. Impact of the Great East Japan Earthquake
on demersal fishery resources
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II-2. Chum salmon resources in Tohoku:
potential effects of the tsunami caused by the 2011
off the Pacific coast of Tohoku Earthquake and
current status of the salmon ecosystem restoration
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II-3. Impact of the tsunami associated with
the 2011 Great East Japan Earthquake on
the Plecoglossus altivelis altivelis from
the Sanriku coast of northern Japan
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MasayosHl HATA! AND HiroHikO TAKESHIMA?
1Graduate School of Agricultural and Life Sciences, The
University of Tokyo, Bunkyo, Tokyo 113-8657, 2Research
Institute for Humanity and Nature, Kita, Kyoto 603-8047,
Japan
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IT-4. Changes in abalone and sea urchin populations
damaged by the earthquake and tsunami
TomoHIKO KAWAMURA,! HIDEKI TAKAMI2
AND JuN HAYAKAWA!

LAtmosphere and Ocean Research Institute, The University
of Tokyo, Otsuchi, Iwate 028-1102, >Tohoku National
Fisheries Research Institute, Fisheries Research Agency,

Shiogama, Miyagi 985-0001, Japan
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DOBERIZ & > TEEERFEOKESEEE T L /z/zo,
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II-5. Rebuilding of bivalve fisheries in Sendai Bay

and its adjacent waters after the tsunami caused by

the 2011 off the Pacific coast of Tohoku Earthquake
KoicHr SASAKI,! KiNuko ITO! AND KeNj1 OKOSHI?
1Graduate School of Agricultural Science, Tohoku Univer-
sity, Sendai, Miyagi 980-8555, 2Faculty of Science, Toho
University, Funabashi, Chiba 274-8510, Japan
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2013 4F 7 A HH T AOFEARB & 1h, 20154F 8 A
ECOMMIC 103 [@OABKBMEEHAENT, ZOH
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SN TWS L, KRS & IO MEE DGR
RRD B0, G EE—E DI L CEFEFHG 21T 5
CliE, KR E L THREEIRILICH 5,

2. BERJICAOEBO 7 4 Bk

ERIC K A % 2 EIREA U OO 7 ¥ ) &
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TWABHEBOKERFED IKRGH O /21T, KED 50
KRE LG OMBIREE % JRA L /o, 2014 4F 3 BICIdHE
BOSfiBALNIH, 6 AICEKERESEL, &8
DOFERIZ T HBRD DIz, 9 AITIE—FBOE B THE A
BEINLD 1L BICFERBEAERZIIZEAEERETE
{720, 201545 A b E URIAHN TV 5,
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II-6. Evaluation for genetic diversity of marine
fisheries resources after the tsunami caused by
the 2011 off the pacific coast of Tohoku Earthquake
MiNorU IKEDA,! Yukt MINEGISHI,! Daik1 ANDO,!
MaNamI KANNO,! AKIHIRO KIJIMA,!
SHOTARO HIRASE,? SEI-icHI OKUMURA,3
SHUNDUKE MORIYAMA,3 KEnTA ADACHI,3
MASAKADO KAWATA 4+ Avyako SUDA,*
SAKIKO ORUI,®> K1iyoTAKA TAKISHITAS®
AND KATSUNORI FUJIKURA?
1Graduate School of Agricultural Science, Tohoku Univer-
sity, Onagawa, Miyagi 986-2242, 2Center for Earth Sur-
face System Dynamics, Atmosphere and Ocean Research In-
stitute, The University of Tokyo, Kashiwa, Chiba 277-
8564, 3School of Marine Biosciences, Kitasato University,
Sagamihara, Kanagawa 252-0373, *Graduate School of
Life Science, Tohoku University, Sendai, Miyagi 980—
8578, SJapan Agency for Marine-Earth Science and Tech-
nology, Yokosuka, Kanagawa 237-0061, Japan
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FHEFT AW THEEORIER TERITRD bk h
Sl Ei, FEHMETRITbR TRV E, AFR=E
BRICE T 5T <aRTy 7 7BV THEERD
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II-7. Estimation of carrying capacity for oyster
aquaculture and a practical study on new oyster
cultivation to revitalize in Disaster Area
TARAsHI KAMIYAMA,! SHIGEHO KAKEHI,!
HiroxkAzU ABE,! YosHIMASA KAGA,2 KIMIAKI NAIKI,?
SHINNOSUKE KAGA,%2 Hrrosai YAMAGUCHI,?
AK10 OSHINO,3 Hiroakl YAMAUCHI,?
HirosHI ITO? AND RyuicHI MIW A4
YTohoku National Fisheries Research Institute, Fisheries
Research Agency, Shiogama, Miyagi 985-0001, 2Iwate
Fisheries Technology Center, Kamaishi, Iwate 026-0001,
SMiyagi Prefecture Fisheries Technology Institute,
Ishinomaki, Miyagi 936-2135, *Kaiyo Engineering Co.,

Ltd., Taito, Tokyo 110-0016, Japan
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OABOMEE R HEE T 5, TO%K, WKTHRES
ERL DG, BN TOMmEOHEE RO I HBURT
OFIHEEAHEE L, §Hiid 55k % v 5,
INET2EBOT—2006, BHORE L EHIC
U EE AT L3 A RHE R OB A HUE L T &/,
7ok 203, BEEOMRMHEITE N A ISR T
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II-8. Evaluation of carrying capacity for scallop
farming and perspective of artificial seed production
of bivalves
MAKOTO OSADA,* KAZUE NAGASAWA !
Daisuke TAKAHASHI,! KEisUKE TAKAHASHI!
AND Naokr ITOH?

LGraduate School of Agricultural Science, Tohoku Univer-
sity, Sendai, Miyagi 981-8555, 2Graduate School of
Agricultural and Life Sciences, The University of Tokyo,

Bunkyo, Tokyo 113-8657, Japan
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EIRIEHERRE T, TR X T A O Rk AN
Lo TEMELD, BRNOLBEHESP BRI TD
N, dbgE D 5 OFWEOEAIZ L BRHZ T 974 FHED
HH~HEL C, ®HBHOEIEIERBEEZ ) HEFS
Nic, EEEIL, BEBEHO 2012 FE 15 2014 4
EETICERATD 40% /5 66% = THRIALZ, ZD
MOBFEWSOBRE & SO SEE A SHE L, &=l
OMIEER AT C L1d, EVAEREN & Rl e &
WEBIC T A ARG OAMEICRR L b, HX
TFHA B R RICHBERAEEIT - 7,

FIHREE OB INCE VB 2RkO4 ER L EEICHE 2,
2012 4EEE A D 2013 AEREIC 0T CEKFTD 47% 7 6 75
% ETHEIML 72 DD, 2014 BT EEEDPERL T

Wioe —, EEM QHED-DOAFER) 1320134
JED 30.9 kg /M & 2014 4E[EIC1E 23.7 kg/H L E L <
ETLTWel &b, BEARZTHAOKEITHEINL
72 DD, HFEHOETICL > TEBLEROAEEROE N
IR Ol /cdb D EEZ BN/, SHIC, fMAxD
RETFHATERTER RS &, 2014 FEE 107> TIL D
T, BATD Bk EMIRTEOBMETRERROON, I
AFEEOERTORKNEE 2 BN, TOLDREH%I

FREDIRIEREDO T CORKRICL Ao/ T &b,

BRIEINA I D L 722 L IC X AEBIC E SO BE
£ BRI E T ERBOKREPHTHEN /2O TR
D EHEEE SN, ERERETHEFEL 285, CORMBELYH
EJ DL HROBR EBAED 72D DBHRA N SHEE T
B, BETHALSNOWEREE TH LI HFLTRY
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EIRNL 7o BEREERANIC 3510 B AR BEME A B O i\
P 2 FEOBEROFERE, BN &4 7ot — 2 —
A— R OB BN AEEL L TTREICTE5LDE#E 2
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I-9. THAEFEETIEELILFEH
~[RKIAZEH & REMTBAFE (CRI 3 DTSR

wEE G mEA, ! Rk —, 254 BN M0
KH RS EEATHE
THALR SR B BT SE R
2P R AR A 2 AL,
SEALAOT R R SR e 2 —,
TR UR SR BET sRUISRN BB D SE R
SKEERSE BIFE L % —SRALDOKEEBTFEAT,
SHUR R AR TR IE AT

II-9. Some problems occurred in commercial
cultivation of the brown alga Undaria pinnatifida
in northeastern Japan: What are the causation
and effective countermeasure?

HikarU ENDO,! DAISUKE TAKAHASHI,!
YoicHr SATO,234 YUTAKA OKUMURA >
TosHt NAGATAS AND Yukio AGATSUMA!
LGraduate School of Agricultural Science, Tohoku Univer-
sity, Sendai, Miyagi 981-8555, 2Riken Food Co., Llid.,
Tagajo, Miyagi 985-8540, SRIKEN, Ion Beam Breeding,
Wako, Saitama 351-0198, *Graduate School of Frontier
Sciences, The University of Tokyo, Kashiwa, Chiba 277-
8561, >Tohoku National Fisheries Research Institute, Fish-
eries Research Agency, Shiogama, Miyagi 985-0001, 6At-
mosphere and Ocean Research Institute, The University of

Tokyo, Kashiwa, Chiba 277-8564, Japan

TAAL, BRICETZ2EELAEHTHD, SWE,
EFR, EEREEEAEE L GERICEMATDI
TWwb, L2L, BEBEEEFRICKTHT N AEME
E, RHEARKRERKICL > TRRAEEELZ T2, ZD
%, AERETESLPICETR L2, AERE CIIEFIC
FRZ W% ZREICEmL TW5b

Bl 21E, BEWE ABTIE, 2013 ELITEOEHRTE S
D EAEEAE T A (%S ) BPRAEL, BEKIC
ISFETEBAIGELIC T ) AR T B T ED] %
L7z, Eiz, 2015 FEATITFEIT/ NS I RADBZENTH
fEAME T35 [7F ] BidHbN/, TNbIE, E
KR HKERFREITIIEB SN TCNBIETH 50,
ZDFER & PRBAMNCE ¢ AR RZA7RL, 2o
EDPFEBRBOE PRI > TOLABEML D 5,

Z 2T, FA-BIIERBICEMY 1 A OEEHICE T

AFEDIEABB L 72 2T, ChETICBONI
BERO—F & AN S/ TEL,
1. EES CRERRENMETIIERAG?

BEEOHREIC LS &, aEHLOFERIIERESIC T
LREBBEORTTH L, BHIBEABIZIENT
2013 FLADEELITBHRTRAL 22, BAOTERE
Leipoiz, SOz, BROBEE TR, OO
FHOEIE DD T dp - TR B S, £ T T, A
BN S TR K DR E KRR E & AL E RN R
AUEL, BROEZRUEGFEAHTE L 7. TOKE, B
ROEFRMAEFEIT 12 A w2 B iCi3dst & e
Iz, 1 IR EMAELEOBRIEN TERWITEER
BEMEP 57z, TOT &, 1HICIREREY D ALK
LB LTI &8 O OG5 Tldie -
ToRlREME A R L TV A,

2. THADBEAXERKEICOHEELZZTS?

B BICIIREERE O T OM, B AR & B
HLTWBEEEZLNTWS, LIL, B EZNHD
FERORFERIRIIAHT L LTIV, £IT, ¥
TGRS 2 BB, E2 Befl, K2 BMEaHAED
V8 LMTIUNAERZEEL, B¥ME (HE, &K
B, HAR) Ll ZOBE, TNnHoEiTE
FERIVEEET, FHLOMET, 15CLY5CT
EHL7e0, HMLTEEFES kot T, RBERED
MET1IBCEDL5CTHELI LELGho7c, Ul
DFERP G, BEDIILICERELFIC D ERAELR

<, ®EEL T, BWKEL T, KEHERTS
SHENP LR AEIT D ODBENTH 5 LHEE I 5,

3. WIETEEBARRTEZSM?

T A ADBEFTK T B M S & RO A Rt 3
Hizd, 20144E 11 A OEH LBHR TY 71 A % EJE
L, ¥BHETid 2015 4 3 A2 HHEEK &5t X A 5%,
4 HIZZENLOERMEL I Lo, ZORE, WEEIC
RS BT &I S NI O BB REE kD LA L
BENGNC EDRD DT, Eio, WIEX T, SHRX
FOWELEOENERTLH L, £, HOEIIER
BPREVEEKIIZIESN LRGP oT, SO &It
MBS & > THREMEE SN BE I @R < b a]

BEHEZRL Th5b, 418, @%%ﬁ%ﬁﬁﬁ?k L TOMiE
TRV ASVE TEHD L2010, iR L BE L R

ICeEL D 5%1@&@?%&0 D VO E AR 5
BB %,
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FDEDERY HHH

BIETE T e R R0 R .2 At &3
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II-10. Damage of the tsunami disaster to coho salmon
aquaculture in the northeastern Japan and
recovery efforts after the 2011 off the Pacific coast of
Tohoku Earthquake
TapaHIDE KUROKAWA,! KE1 SASAKI,!

Jun KURITA,? KryosH1 KIKUCHI,3
HirosHI NAGASHIMA,* ToMiyosHI TOGAWA 5
Eijt HAMADAS AND Yujt MACHIGUCHI”
YTohoku National Fisheries Research Institute, Fisheries
Research Agency, Miyako, Iwate, 027-0097, 2National
Research Institute of Aquaculture, Fisheries Research
Agency, Minami-ise, Mie 516-0193, 3Fisheries Laborato-
7y, University of Tokyo, Hamamatsu, Shizuoka 431-0214,
‘Miyagi Prefecture Fisheries Technology Institute,
Ishinomaki, Miyagi 986-2135, SNichimo Mariculture,
Hukuoka, Hukuoka 810-0075, $Department of Economics,
Shimonoseki City University, Shimonoseki, Yamaguchi
751-8510, "Hokkaido National Fisheries Research In-
stitute, Fisheries Research Agency, Kushiro Laboratory,

Kushiro, Hokkaido 085-0802, Japan

1. BXEEOIRR

EWIRICB T A T EwEMIE, BEEATO 2010 4742
I3, S1FEADPHE LI 62 BHOLEEFHTH 70 O
nid, EEEROEMAEFROMIENZ HDHTED, F
VY BRI OISR EEDO—DOTH -7, L2L,
BROKEWIC X VI T X THR%L, MEHD
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D it D F@%E L, BELVRIL & 70 - 7o, 2014 FEICIE

MR HELbDD, FUTFr B2 & BL
WIRILEZE D - Tz,
2. HBELIEF THroenk

BRFCEAER SN TOTETE» LR L 725
Yok, 500 FRU EEHEFIN TS, s v
FZOB=REMICE T D, FFORKICIE RO
< OWIINCH EL, —IBBEAL 7ok bR S iz,
CNOREIL & 45 &, 2014 EREIFFEITY -5
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B EARAE L (2000 fEE), TEERYZ U DNA f#
M CEVHr SHMr NS L ON5 BEE SN, Fin
(32 s LA, 3k 3G, 4@ 1EET
BTz 2WAITEMATE» SOBER & BN 50
IMARBREOHREINHROTREMLLE 2 b,
T, Y7 I AL OTHRITED NI 572,

3. BEXBOEIYIEHR

T AL 2013 6, FIRIRC A0 X RS TR
AL LML T, BEMOKERMT SO AR I
DT ODOEIHHMBEHFEICLS T, FUTrH#EE
BEROIDOWELRIE L 720 TOHRTIE, HHaRFHN
I LR B O, RS BEANOHE T HiE L 72
EHEoOMER E, BXUAENE S BESDR D7D D
EPGER & B AMOEHICIRD A TV 5,

SEINCHROME P 5%, S EO MBI
LTHY, FRICHEBAR TR OHEEBED Y
FIEML CWAEABPALN TS, £, A—/3—
DN X — 3T FHOERTHIE S BICINK T % a3t
BHHERTWAZ LR EBPRALNCER-T. LL, &
WX VI r ClRAERRTHEED E D HESI N TV
ST EnG, KFETIE, ARATHFHORD, B
72U L B BOWEL L 1E RO A S hE 7 E Y
Y FH ORI IIE T # DY AT LD T > T
Lo MK EL TR, BEIKEVETUAHE
EIBSRIC® 4 2 ik a et L TR0, E7 UL 77 F
VORI EER EIBS 7 7 F 2 ORR %17 - T
Who Fo, EIREKERMKE S Y 2 — KRR
TRESINI-ERERF L ITCIC L TS HISERETV,
N OO EE R B A EEOEMS CTfT->T\5, &
T, FHOML LD, SREME & BT
% DNA < —Hh —DOHF#H % ddRAD-seq ZEIC L V17> T
Wh,

2015 4D DI, FUTFrBEOENELZBIEL
T, DA HEEEIZRFRELIEA L 7270 M
AP I Nz, S, BIREBICEES EIHIL
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II-11. Research efforts for the quick recovery of
ascidian aquaculture
MoT1oYUKI HARA,! Ryo SASAKI,? KEnNj1 KANEKO,!
Ryo MATSUURA? AND TArRo FURUTONO*
1Graduate School of Agricultural Science, Tohoku Univer-
sity, Sendai, Miyagi 981-8555, 2Miyagi Fisheries Coopera-

tive Association, Ishinomaki, Miyagi 986-0032, *Miyagi

Prefecture Fisheries Technology Institute, Ishinomaki,
Miyagi 986-2135, *IDEA Consultants, Inc., Yokohama,
Kanagawa 224-0025, Japan

20113 A 11 HO KB IZ ZREOBEHRFEICK &/
BEEG 27, BEFORM~ RV ITERE EEFRT
EEOYENL, ENPEEIN, R"XTHA, XHF, U
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B CHER L L TRKEEINS® 5123 3ED E
DB END, BEEOBFRIIEERELN R &5
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BEHB OWEEBIII KA RY O& T MRS
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) d, E— 27 KT 100 fE{kfE & BRI O 1 Ef
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N, 4FEHIT1000EEE B2 2 -7 R2EEIL
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NG L, BREZOBMADT 1.3-1.5 ffl/m2 Th - /-
2%, 20154F5-8 AT 1% 3.6-6.1 M /m2 IC 84 L T
72 Tabb, BEARICE TN/ RARSRYHKIRE
L, ZNP3FEFBLBICE D KEEINL - L HEES
N5, 4R, BE~RYL 3ERL, EIRFLLT
HAEIZSML, SHICRAYRYLRELAD, £V
S DIV B USAERDE ML 72 -F 2 65,
SAOMFRI : ), &, sifORESHICETL
To N FBREENOBEMER AR DL L, TNZTh
65-229 fEl /7, 6-65 i/, 31-109 f#l/% & shA: KB %
RIS LI L T,
BHEMOBER 2014 4FE 1A 7252 A8 HICK
WBOBO « Bl « BROSHBSICF v 75—
METHE LR A TNz, TOFRER, ZOMREEBT
WEARDIRFETEI D IS, FICEBLAORAL TE2S
WHL, ZO#XF 1-3cm/s T, HREx 1HAT 50
35D LT ERbhrol, TOWMNT —X %3k
RTINS S 2 b=y a VICh D, BEOFL WY
iz TR 72, S 610, BEFORES &gy &
OIHIT TOGAE B L FFEROBEREL TN, B
HOPRIZEES & L CRBRBEF R AT N/, Hil
WEREBOBERIT, EEAEORYEBECL-T, &
HOAY—FLE BELICEDR S &2 BN D,
2T, WEZORRICK > TR - fixnTEr
HAR—OBRME TH LEMBD, ~RYORKREHICHE
st P 7 & OGS 2 THR D, BRI
L KRR RETHHZ EPEL NI - T2,
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II-12. Impact of the Great East Japan Earthquake
on the occurrence of causative dinoflagellates of
paralytic shellfish poisoning in Ofunato Bay, Japan
TAKEHIKO OGATA,! YUrI IKEDA,!
SHINNOSUKE KAGA,? KiMIAKI NAIKI,?2
YosHiMASA KAGA,2 ATsusHl KOBIYAMA,!
YuicHIRO YAMADA! AND Kazumt MATSUOKA?
1School of Marine Biosciences, Kitasato University,
Sagamihara, Kanagawa 252-0373, 2Iwate Fisheries Tech-
nology Center, Kamaishi, Iwate 026—-0001, 3Institute for
East China Sea Research, Nagasaki University, Nagasaki,

Nagasaki 851-2213, Japan
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KRELBRFOHEES 5 2 TE, ZBEREDOTE L PSP
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DERCEEEICENL /22, TNLURTIRITEAERD
bNigmoic, —77, WEEICKT 52V AR, BEE
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THIET 5,

HAAKRBRKICL DERBEEDRRL L BK « BE~NDF
2 —EREJIBETOREEG—
BRI () « FahrE (BIEREEK) -
Sl fF (NPO#ig) » Hvh 7o (BRIRDE)

SAMBERBICEBEL LRSS VT s THRBICL S
2011 F 4 A LORBERRERE L 72

ATV VTV ERIRL, BAECs, zro 7 o,
WiAbY, $Mih, n—NFU R WIEE OHE SR A
SGHTL 720 0-5cm JEIZE R OFHEEKR 2 SR S T
BO, B E —KAEERKROT U X ABRKERL T
W2, 5-13 cm JEIE, BIEIC Lo THELS KR 4
AEATICTER L Qv o, SIRET C OfF THRK
L0, WTHEROFEIT S5em LD L TFEICEAE S
N7z, 18-23 cm [Bid, H¥ CHEEL SN/ EE A 2
HUPWICHER L 728 CTH - 72,

LA KRG CHHUL 227 007 ¢ UMOGEE, B4
3-6 Aicmd AEAS R O, BERIIEFIC/ R
07 4 VO =7 BB T EHREhoIh, 20114 &
2012 4E I HFEFICE— 7 NHB L 72, 2013 4F & 2014 4F
BEFOE—7ICM2 TEFOLE—7 bBNh, BRED
EEIEIT 2011 0 IR 412 ER L7,

EWIRAGRO ) 7 AR YR T2 0.6-0.8 m K T

L, %< O A TR L TRMERm 2 B L
720 2015 FEDOBMETIE, KTV — kO LFAEE) &
N 6O EWEFRE S LT, /NITOT A EIZ 35\ T
TR ICHIE METE L T/,

LAiEX D, BT K o T—HRp9IC K & il ok
B4, IBREREIIBIMCZL L 7228, Aot
B, IOV TR A ICEREFHTORKICRY >2b 5
EEZ BN, o, BALICR L THi- e BREE & AR
DI ENTHLE L H 5,

—7i, NEHEIZEADIGEAEEL <, TREEIH]
FIEEIC & o THHEE « T8 « RO & A &N
THN, &S 5~15m OFFEIRO/ZS, BHFHE
DEMBEIHAED GNTN B, ZFEY T ALK
LTk, Tat—vOoRERBEETH L0, Z1L
IS T & AHBBIEZFD S C L ABETH 5,

TIHENESED Alexandrium B X b OB FICRIFL

TR DR

PLZEE OKBFZHALKBE) « ILNEESE (GUIBKRD) «

BI BOKBF Aok BF) « (LD OB KB -
FERtERn OKBF & s ALAKRE)

WHAKBRZS| &R LB KWL, Alevandri-
um & AL ORAAIC DK E L RIT L2 &M
ESNT, TITE, MBBICKT 2BRIEHTHROARE
AF DG OBEASLEADFEREEABFERE & D
2, IBEEOEBIIRTOY A M EEORIOZEIZ L
%, EEEBORIIE, P26 FELF 25T
U—Y A T AFEMAREE [HHY A7 BHEEED
RELICHT 7] O THRONIFEERETH %,

2011 FEF BB S CRBHEED L,
Alexandrium |& (Alexandrium tamarense | catenella) 3/
AT OFE RN IAER, BOREE 2 O R T
(20054F) OfEE YD RS <HEML, ZOREMIE 10
B @< e o loe BETFHIIC LD SHBEERDOY AR
D% 1T A. tamarense ThHH I L HTER LT, BHNE
BRCOMGEIC LV S| DY A MEMOE R FRIL, B
IC K AEBEBIE R X 7oK, MOKT LD S REEREO
BOYVATDPRBEICEREIN/ICLICH5 LBERSN
Too T2, FREBINIY AN OKERIRER LS L
72EFE 2 b,

R AR T 2014 4 2 TS W/ HEREY R
J& D Alexandrium J& > A N FEEZHT/c L 2 A, KA
HCIREMRT & AR mEIROONL—T, ThET
REHTH > 7O 3ETHLERWVEE LD OHRH SN
72T e h, KW TR KK D Alexandrium J& 54
DY A7 PBAL L I REVED B %o

i BEE TIREPFRTO 3FEMBIT LTV F A T A ORRHE
HEBIRE 272D, 2012FE 2 0BFEREL,
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180

Alexandrium JE DS E & RRIC Z O EHEME S &
WEATEVT WD, SO EhD, BREDY A MEE
ORI % B| X 412 Alexandrium & 7 L — LFA & 7o
7oy A S & O D TEERDIGE SN TN B RJREM R B 5,

EERE KB (C & T 2 RKRIED Alexandrium |§ X
b DEEE)
BhEe (H LK) -
&k B EEEEARG/dEKBEK) .
BSWH GERIT) « FRfE JEXK) -
o &« S8 JdeRBEK)
LEUDICY HWHAKREKFAELRE, BB BERAE
HEERE Alexandrium tamarense D RKEHE B LUK B
Hogml, BEAEBYERIC BT % A catenella /
tamarense > A N FEEOHEMAHE I N TV 5, TOJR
W& LT, B KABEERDOEED, AT DOH
B, KPHAOZE T &L, A taamrense KEH
Bo—Rick-72:E26NTW5, RIFFETIE
2011 4E 3 HICFEAE L 2 W2, HMAKBICHET 5 A
tamarense DI FINE U 72 B2 51+ 5720, B
FAERTE & R MEORIKHEREY I 50 % A. catenella/
tamarense v A+ Dok LU, BEFEEHK O A
tamarense SEEMNAD HBLRPL A ] N7z
(FrkF & 7Y KB EEOE 19 ERICBWT, BE
FAFO 2010 42 8 A LR FELEKD 201145, 8 A,
20124F5, 8 HICHpIRHERE Y # sk L, A. catenella/
tamarense >/ A N R P E L /o, 201145 A DA
TR ARE KL, A. tamarense S35/ K055 FE % i
EL oo BABAER RO 1ESICI\WT 2011454 A
6 201248 12 H £ CH 1 [mOFE ClpiRHERY & iE
KAEERE L, A. catenella | tamarense > A + 1 X U A.
tamarense SFEANA O ZEFZE B A T,
(R B L UEZR]Y MAE LTy A FEEI 2010 4
8H (70 +6lcystsgl) 7 52011458 (108 =84
cysts g ) AT THEICHEML /-, EHZHHED
W, A tamarense FXEMIZIFET» LW EICHBLL,
FEMIOY A FERIC X - TERICREHERYERIC
VAFDBHESI NS EEZ DN, ZOHK, 8 AHNLE
F£O5 AOHME, BEMEEDE~OY A LG4 XV
F3EIDzenwEE2bNn/i, LrL, 201048 A
75 2011 4F 5 HICAR Y A F EEAE KB &I W
THEICHML /-2 &, ZOfMPIcREL/ZEAAR
KEKIC &> THREHENO YV A N OGP EL
ol ERRL T WA, 2011 R EIC, BLEEICE W T
B O A. tamarense REMBHLWER SN, K2 T
A DOFARFEL DRI L2 E0D, YANEED
IS k- TREMBOHMBES —RINCHENL 72 &%
z2 b,

AFRARBICETI2EETT77 o OEFHEAESD
FIRE
WEHF Y CEFKE )
EFEIDRETIEES DRI BBIC L5 BEOS
BRIV, KEERI L OCICAREBEO®E? O
BN RE & 75 > T 5, ARFSETIE, BB BEREA
TSV P VTHATVFIVFUT ARV VY
Alexandrium tamarense (LLVF, 2<Lvt) OFREE
RLRERAERL ST FHA OHFRLEHLOEE
PREKFNCHR TEEBICEEMITHEML TW 500 %
BGIEd 5723012, RE T A L EER L IR REmIC S 5
AIEBORMEE S CTER L /o 7~V Ve RERBOK
TR (BRAEESIIN 34 FER) moNCER2THA
A BEYEIE T HE M L 7249 36 4RI DR 2 7 4 A Al R DR
Witk AR AR R 2 TR 1T - 700 BRATRIC X
TV VEBRKREREL 2O, BRAEESOATH-
7o EEKHTEMEN T 96,200 cells/L Th - 72723, K
BT EERESD 105,100 cells/L #5328 L7 T,
RS E RN RICERAIRA KL /22 2h, 2<V
VEORERR LU KEFRAEER (50,000 cells/L % # 2
7oEE/ B 13, BRRICHIINL oo BRELME BB
TRERT RS L, BRHEKICZ Vv RICIDEBEL
7o, KAREEVE RS GMENE &0 /o 2 &
H) DATH oIz, BEBOREMIL, ThZ M
T8~y Aa1=y I (MU)/gal &, W/ HERT
42MU/g A B TH - 72—, BREOR GBI
ERICBWGRAERE TENLH, MR T80 MU/g
AT, W /T 100 MU /g "l A A RS L 72, £
T, KMPEBTETE A S RICE AT i L7z & C
%, mELEHHEomEE (50 MU/g af &S _EOmEE)
3, BREBICHEMLZZ, 2Ok, BERNCHENESR
BIC—EOUHE TRERE L /x4 VUV RICR DR X T
HABEBELIZ LRSI N, 4%, BENKE#
LA &L CERZMLTA0EDND 5,

HAAKRBREOEHESIABI(C&K T2 Alexandri-
umB7T 70 b DORTING —2
AINEES (RABKR) « B TREME CEHoKER -
HEFBR (EEOkEtY) « lin % GOLKEREE) -
WRHAT « mlzEs OBt sdbKsr)
20134, SAIEE T24 5 0 TN RS RE
L, R"ETHAOHFEHFEEI R L /2720, KX
THAFEBTRKERBEL I - o, KABBICET S
R B R SRIC T A 728, 2013-2015 4E0) Alexan-
drium |87 5 7+ OFERR & DY A D5 AIR
MAERMEL /2o VA FOEHOHAIZ OV T, P
6 FEELVF 25 P Y=Y A TV ABEMEREEE [H
B AV EREEO RE LUICHR T 7P I ORRTH 5,
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2013 £ DOSABIE T, A. tamarense & A. catenella
RINTz, A. tamarense |3 E WL OBHNE ik %
Wil CHBLL, 4-5 A BRI TE R TN
L7ctk, 5 AAICEBAICIEE L /2 &E 2 bhic, K
BEHOBEOY — 7, BRICEIT S A. tamarense D
HHER & —F L Tk Y, A. tamarense |2 Xk 55/t &%
26N, ZHMAEBHOBEDL, WINLBEEEREANT
HRIN-BEPRKES EE->TED, FAELLA
tamarense DMIIE R %P> 72 L H# KL TV 5 LD
EEz bz,

2014 4F ¥ 2015 41 D\~ TlL, A. tamarense (L,
2013 4E L NI EE RV b OO MBI L, A
tamarense \Z & % M BB OBALAHER S Nz,

BERNICE, KR T Alexandrium J&3 A + it

FEAEMRIN T Wi o 72, 20134 & 2014 4
IV AFOSiRFANIETA, BRIBICKE W THRK
6,383 fil /cm® D A L AHERR S Nz BPICTED VA

F OB ERA~OF L EEBNRE /DD LRI N

%o i PCRIC LD SABEIC BT 5 Alexandrium &
F OB DG DWTHNIE D, Kl »

A. tamarense DY A TH o7, LD, BREOR

MIBBIZ BT 5 A. tamarense DA L 72,

BREDEET 77 MDA MNEELRERERD
BRECLDEHSRE X 7EROFREN
e T o= A)

WAE, BB TSR Y O ROFEORMRBNEA T
BV, TAEEBEMRACHEOBEMICCHTE L
ETH 5, £ TR TIE, EWErm R i
%, BFRICHERIETIEN N & D PIC oW T
W72 B 2w AT - 7,

RN BB O X R REE b 5 Alexandrium catenel-
la, A. tamarense 73 ¥ 13\ I N AETFELROH T 2 F D
RS, BERPICHAET H720, ThykiE, A
BN REDRR L 5> Tnb, —7, ﬁE%@&“i%I
R R S BB OBRETHEIEERO T < HE 2 Bl
TELH20, KE« BHEORLFE bV A &8
DARRETELZ ENMFTE S, BEOV A ML
EICHERE L 7o b 2 BEOA TR A F o7, BEER
FETBIEAN DO LW OHERREE & > A - OB LU
VAN ORI INICKRE S 5, MABICEST %
Alexandrium |8 A M IHEREREE & REFROBIMR2 B,
30 cm @F@‘Z&“%i);%%“@ﬁé HEBphsb,

ARG OWTE, ZBIC W THIBEEO 10
X ICEHRNY AT D 64% BPAFEL TEBY, BORK L
BREOEVC LS L IAHABKEVWEEDN S,

181

BRICBT 2 RFHOREMBORAREL 4 4
S— eSSV LHEERCTENL ., TOKRE,
Alexandyium JEDOFEEHHE & & 2 bh HHHE HE
55-60 H Z/r L 7o 5 il Z R ORI N\ Wik &, B8
HOWREKICER SN, SO &I, EHOXEM
BEZVAMNEEICMAZTY ANOMENEFRT S L
RBELT\Wh, CNEFEBRBROMEYEZETH L,
VAT HRET HE L EENEEEOKR S SR
B e RS LI TR S, 65T, SHRIEEMM
ROBLE-CTE), WIRIC K A%, RFHEEHEL -
FHIE TV O L BNRETHH L E L D,

FEMEEMENIESHROKM T LD M?
IR « AT OKBF 2 iAKDE) -
AR F EEKEFL) -
BT ZB) « IEE « WalAM CEFARE1)
e~ 13 BB EE Alexandrium tamarense \Z 532
T HYRAE DR RITH T, B PIa et oR
B 72 Lz, @370 E 5 —4, B
BLOUVHUTICBEITA3IETHD, WINLHER
HEFETH Tz, TIVNT T — 21 A tamarense 52
Hic 24 L, MRk L O rDNA S ARSI A 6 /8 —F
V)7 M Parvilucifera J& O RFL#HAE - & 2 bhrz, K
M FoilEE 2R A, tamarense F5HEMk IR GREE T 5
&, FHENICRBADE S Nl TEICIIREY
T, RADEBE SO T HLELD H, BEHIT
Alexandrium > A P4 LIz, RER LU rDNA
FEFN 1D, KEIIEROY R AVETH 5l aME PR
SN, BETERABIUERETER LIV AN LR
G35 &, FELOFlEET R £ TOAER T
LT &b, MRIEEPREEE Z DNz, Alex-
andrium OWBIAERELEET 5 &, BRAERHEPEONS
SEMELD L, BEEEYPTRIRT 2V AT 22—
Ty b EFT LN, kDRI OB EWFAIEIE AT
BETHY, KEIIEIIT T I —LDX &0 D7
?l)@ LT EIPMEFEINSE, VTV TIHA
tamarense FEMALIZZAE L, rDNA EHEALFI» 53
7Y ¥E (Phytomyxea) B9 5~ M TH 5 &R
WX N7, §CIC Parvilucifera infectans % 14 L 3E &
L CTHWAHABY BREICE T A5 HEES N TV 5
CEnD, BAOERBEWLIEHE STV 7 FUBRO
FEmemBsrtELOLNAS, INOLOFRAEIL, F4EN
Ha# STV PV OMEHEIRRIC K X g8 e RIE 40
BT RET HDARL BT, INE THINRFEPE
STBBT IV P VICRL T, ZOEWER i HIHR
HRETLETLEELRMRTH S EEZ2HND,
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<VURT T L>

HWEAKRERND OER - HAIZEIT 25 T2 KEZEDORIRIC D708 B35 iR

HEE « 5557 - SER 274E 9 H 25 H
EEALE - TN B QAR

(4) 10:00—17:00

ek ' OCRAERPeR)

FAERZFANAAEF v 32
- JEER KA (AEERIERE)

10 : 00~10: 10 #R'F#HM (3G N
[. Mk A JER - TN RERGEEER)
10 : 10~10: 45 1. HEEAAEIGAH L7/ VR A 2 U FEFRIT K D B = roL F — AL pE b
HIIRAGBR & A T 2 OREEE %W TEEILRBLE)
10 : 45~11:20 2. #IGHA=— XS R DIGRMIEGL S 2T LOME o)l A==GERRT)
11:20~11:55 3. WLV T~ ABEBMWFEEA /) N—rva v W R CRORPE )
11:55~13:00 K FCRKRA)
Io. s H JE R PR R (AR B YET)
13 :00~13: 35 1. =PRIZI\T L FepElmBeada o SRk B BB &
B FEE AR BT D LR AR TV WG G - Vel — (BROFR )
13:35~14: 10 2. =EpED 1 ALZEEDORNRAVINAA A& ) — VB
BAFE & W S HE B~ DTG iAo E W EAQEEKRED
14 :10~14: 45 3. =[EHNFRORMESC=— X2 M & UTlEE A /) X—a v
RN PR EIwN 77N)]
14 : 45~15: 00 {Kk @
. CHTBLAR S DB %S JER B N QIR
15:00~15: 35 1. EEMHEANZ 72 ALK PEEIR O B AT IR HERE 5K ML KB
15:35~16: 10 2. TEREIE 2 KFEYINTAZ T2 F LA b B H T B %8 Ve B ORALKRBE )
16 : 10~16: 15 Kk @
IV. #aitm VR B N QIR RRE)
16 : 15~16 : 50
16 : 50~17 : 00 PASDOHEE e BORAEKRBERE)
EOBRE
HWHAKEROLTTIC 4 EN/RBL, hZE Lilpolz, BKHEAFEDZ ORI, ORI T

ThEx 728 - ARSI 72 B0 LA AT T
&, ZOM, RFEEOHLLT, HHTOMKE
IZBWTENENRENNCED N TE TR, £
OHT, KEEDOFAEIZTTZHR AL LT,
B NI L T AL~ U v o = AT
REEND D, REEIIREL D280 TH
L3, £D1OTHD Ui RpEREDRIKIZ D722
N D ARAERFE | ICOWTUIAIERE TR T4 5 EN

B SN DHEDT VARV T LALE L TSESDbLY
W LB 2 ARE LTz, FZ, AREIERY B 5KE
%ﬁﬁtﬁaﬁéﬁ%btﬁ&m%% N, EH
BIZ T 72k 2 e B0 $AAN S D Z L ind, Ky
VIRV ATIEENBICOWTERRE TS L &b
BIi DR Ekk & 7o) 2 & OERAHEZITV,
BIPEERAEZ D AL THER LIZW,
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2 LRI LGSR

RAFXKEXNODRE « BECH(T7
1o 12 KEESR DRI D12 hY D kTS

PrRERY (R HREERE),
g B2 CRILKARER B2 ge R,
PR TS (AL B R Pe A av BT

Development of new technologies for innovation in
fisheries related to the reconstruction and renovation
efforts following the Great East Japan Disaster
TosHio TAKEUCHI,'* MINORU SATO?

AND SHUGO WATABE?

YTokyo University of Marine Science and Technology,
Minato, Tokyo 108-8477, 2Graduate School of Agricultur-
al Science, Tohoku University, Aoba, Sendai 981-8555,
3School of Marine Biosciences, Kitasato University,

Sagamihara, Kanagawa 252-0373, Japan

F L &I

HWHAKBEKL ST TIC4EL EARET AP T,
INFETHRALRER « FAEICAG 72D EADTTHONT
Elo COM, KEEZOALL LT, ZFATOBEEICKY
TENZNRETTNCEENED LN TE R, £
T, KEZOBAICHAT/ZMOMEARE LT, TRHEPE
ML ChALHIE~ U VA TV 2SR EEDLD 5,
ARFEIKRELS OGN TWENR, £D1OTH
% [ 7 PEZE DRI D7 P B EAMBAFR | iIc oW T
PR 2T SRS TR T T 6T B o To, BREFED Z Oy
i, HEMORILTHREINLIFZEZDOV VRV T LE
LTCSIOLVAREEZRBELIZLDOTH S, FFiT,
LD B B KPEZEOH /- el % H AR L 7B fivB
FTI, ERAICHT 720 HADR D H T &h
B, KYVRVIATEINLDOHFERIEIZONTS
9 B ORI E PHE A AT - 7o, BRISE CTIIBI%E
BRI U TRE = I il DGR 2, ok EBO
BEFM T, ChE TOBERZE & ERESRIZOWT
FREE > DTS BN S0, SHEOFE MBI EH#EL
AN 72D A DWW THEERLSE MmN TR SN,

VAN
BEFEE - AR (BHER) « i B CRALKEE
B o PR (LR RUGER)
9B 5 R P EER (KD
T. HulsEAE
FER : TNER (HEEER)
1. BERVETER L 7o/ A 2 U RS & B 3 o v
F—A P & HIRIEIR v A T LD
LHTHE CGRALKBE )
2. WG4 = — RS2 AT RBEEL Y AT AORE
E2
A (HEHEREL)
3. HALY <~ ZABEMBEA /N—V 5V
AN GRARER)
I. #EOFIH
FER : PR (LB KHREE)
1. ZBEIC BT 2R EEEO S R EATBR SR & i
TR B B4 A LS IR
P (BEDF) -
EREG— (FEDFAS)
2. ZBEET N ARELOMEN L SNA LT ) —IVE
PHTBASE & B SOMERA O L ORE
HEEA (HEERE)
3. ZREREOEHEC = — XA il & L 7o g A
S N— g/
HRFR (AEKRBEAK)
. FHEMOBF
FER - BN (HBREREE)
1. @ EETREAN % F 7o B XK 2 B IR 0 & A hn il
fiE e
B i KRR
2. TEREPE A K BEERINTAC T\ 72 T A s 4 A B
ek B GAEKBER)
V. &
R B N (MEERRD)
P& DB
ek B CGRAEKBEE)

* Tel : 81-3-5463-0350. Fax : 81-3-5463-0425. Email : take@kaiyodai.ac.jp
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[-1. HEAZSER L7/ A & L RBEC & B R
BT L — T & MRS R T L DB

FERER, T HH K, PRAIE, 2
FREPAIL, 2 % H AR
URAERFERFBE R IIERL 2AARF LR TR

I-1. Construction of regional circulation and
decentralized energy production system by the small
methane fermentation using exhaust heat
KeNj1 TAKIZAWA,! GEN YOSHIDA,!
KazuNorI NAKAMURA,2 KAZUNORI NAKANO?
AND CHikA TADA!

LDepartment of Agricultural Science, Tohoku University,
Oosaki, Miyagi 989-6711, *Department of Civil Engineer-
ing, College of Engineering, Nihon University, Koriyama,

Fukushima 963-8642, Japan

K E £ B B ok O FEFEMIE 590,000t TH D (ERL
24 4EFE), 16% A SN TRV, A7 F1d, maes
B HbRFEEDEL, BRI AZVEHTEN
FENI TV F IS5, L2L, BERTOX YV
INTBHEDS 7T/ TERICL D, KMty
NOHERE S, V2 BRI AEFEORE L 1%, K
Brge i, KEMTHIKA HOHRT 5 LHKHROERE
AR URBEN X BINA F T AEFEEIT, A T AT
ALV VFEBL, SHE T RVF—AELELT S
CEHRHEME L, BT, AR VEBBOMLIRICD
WTHEERZIER L 2 A LB L A8t bR L
7oo Db, A2 VR ATBOHAEDRIC K> T
T IVF — G & BB 2 RIREIC AT © /N it a% % 25 8
FOICRRE L, B A T rIVF—4EFE PR /ATE
B REICHR IO DR AKBELE L TWa,

1. A757DAY FiE

ALV RBEY AT MIBERZm XV 7B
PEARTBEIR1t/H &7 5 50ke/ H e BREHA L2, X
V7 OIRICIE TEH 2 GOBBLERA L/, 7VEST
IZ & BB AEY N OBREIHI D7z, 7V Lk
MR EIND720D,8 HFRELELIZ, ZO/K
B, 2V 7 NIRER 35°C TH AIERNEE 70.6% (COD
ATHID) WARETH - 7z, T ALERR AR 9
m*/HTHY, 6kW RER3MKEERKIC XD 18kWh

DRENTE 2y 2V 7 NONFEfEYD DNA fFHT
k0, KEEIM A % B Methanospirillum hungatei
DAL TWio, ThED, BIFREMEwREkE LT
DEELHES T EHRHL NI -7, T E T Eiora
59 X - T, Mackerel (7)) (Total Solid (LAF TS)
5%) D AR VFEAZ kB AZEWLHEIL 0.04 L CH,/g
Volatile Solid (LA F VS) added & &h, AfHER Tt
0.61 LCH,/gVS added (TS7%) &70, 15f% L ED
RN o, NFRITEERTEY T, ZTONUFRICH -
TWa, KERED, HFREEMAE L TFFICZET
HY, TOEEFATAHZ L THEIEHRZEONSLC
TR EINT,
2. CHIERODATLEH(C & 2%t

AR/ BB OMEAIEIE 1t/H % 100 m2 OFEBH A
T & - THAL L /oo #H{b# i Chemical Oxygen
demand (COD) #J 10000 mg/L, Total Nitrogen (TN)
%71800 mg/L, 7 E=7 1600 mg/L, Total Phospho-
rus (TP) #9250 mg/L T -7z, AEEMEEIT COD B
£FKI0% LUk, TNEREEKRLY fitk, 7/ BTk
#F99%, TPEREEKSYK HiIKETH -7, T, 1EH
UERIK, 2 B HALEKIL, ISR E E, B Eu-
glena gracilis DFEEWICHIHFTHE Th - 72, MH, PRK
e EERRICHV ABRICIE, RSB ETH S5, A
T KOG EICEAETH H L W HFERE LN
7o ALBHIOWEE IEIL I8kWh/ATH D, A
WA OEEEIT, BEO T ARAEGEH & gk
LTHY9EVWE L RETH - 72,

X ik

1) Gallert C, Bauer S, Winter J. Effect of ammonia on the
anaerobic degradation of protein by a mesophilic and ther-
mophiloc biowaste population. Appl Microbiol Biotechnol.
1998; 50: 495-501.

2) Chen Y, Cheng JJ, Creamer KS. Inhibition of anaerobic
digestion process: a rewiew. Bioresource Technol. 2008; 99:
4044-4064.

3) TadaC, Yang Y, Hanaoka T, Sonoda A, Ooi K, Sawayama
S. Effect of natural zeolite on methane production for
anaerobic digestion of ammonium rich organic sludge.
Bioresource Technol. 2005; 96: 459-464.

4) Eiroa M, Costa JC, Alves MM, Kennes C, Veiga MC.
Evaluation of the biomethane potential of solid fish waste.
Waste Management 2012; 32: 1347-1352.

5) SPER2IFEERGHE FRERERERSE. T FKE,
Ht. 2010; 6-12.
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I[-2. BRGBE=—X(CIEADERBERE
AT LDREE

FeIASE, L it 2
VRO FE R SR Be g FEBR BT 0,
PR FE RS E S B HE HEHE RS

I-2. Deoiling system of seabed sediment to recover
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I-3. An innovation of salmonid aquaculture for
reconstruction following the Great East Japan
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II-1. Development of the breeding technology and
new cultivar for macroalgae in Sanriku region, Japan
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