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Locomotion investigation of juvenile devil stinger, Inimicus japonicas, hatchery reared released

in muddy sand area adjacent seaweed bed complex in Kanokawa Bay, Hiroshima Prefecture

Takaya KuDOH, Satoshi AIDA and Anise MIDOOKA
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TR HEARITHOE 3 HEIERILIT LR, 7 HE&RISERI2
T2/, UARIZERS CLREBOFH 4R THST,
APNEONE I K D IRIERAIC L - TR/ B s
= NT3 L ORRA =4 a B 05 FEE & Fil/ iR
Ba& 3R Lic, NLA=A4 = BI3E)ITE B OWHRA
T 1R &R R C T 3 B, B4 RS
A, EOMOWHRD B ILF S5 7o, B R
Bz O NLA=AaCORMAEEL, HomEkicin
WiEIRC (0,022 /ha) @ 5 23 A (0.0042/ha) |2t
N 5 EU EOEWEETHY, HSNEOET T
50mmiEETd V, 3 mmBiEE O FIEFR O b7
Mmooz,
ANTA=Aa¥ LIZER U A RORKA =42 EH
B YRR O B A IR TR S &, Wik
AT0.19)2/ha, fE B T0.24/2/ha, ifF #CT0.19/2/ha
##3KDC0.04)2/ha, ##HRET0.02/2/ha, #&#IKF C0.09/2/
ha, #HKGTO.10E/haTho7=, ZDZ Enb, KIKD
F=A a BHERIIKRIFE (fEB), FEJIVER (ERA)
B L ORFHEEED MEEC) DIEIC % < A LTz
EHEE STz,

TS RIS 72 722 W R RE13em L T o/ N O A4 =7 =

VO AT AR CHAET 5 L, = 0% A XOBE
1L IAT0.20/2/ha, 1B T0.67/2/ha, ¥ 5CT0.05

B/ha, WD TO0.12/2/ha, ¥EKET0.04/Z/ha, ¥EKFT
0.09/2/ha, G T032)2/haTho7-, Z D Lnbd,
DY A XDFA=Aa VI KFEN (MFEEB), KL

B (MEA) & RKREFD GERG) N FEFRE DT
I3 LTz EHfEE STz,

RIS L 72 5 2FE13cmbl LD A =4 2B O3
JE AR T D &, SO A KO THFIRAT
0.06/Z/ha, #E#BT0.17/2/ha, #EHCT0.06/2/ha, EIK
DT0.04/2/ha, EIKETO0.006/2/ha, EIKFT0.142/ha,
kG T0.02/8/haTho7c, ZDZ &b, ZOYAX
DA =F T BIEREEN (EEB), KB L&D F
HseiEis (VBIRE), FEJINER (MBEERA) & Boiiisk)sn
(EIERC)  DNEIZ B Copfii L Tz LHEE Sz,
008FEREICEFTHIAI  RAF AT EDAFRKR  Jik
MSNTEANT A=A aBELAN—ZLVBIE LD
5, SN AT A =4 2B I32007TEHRE & REkICE
R K Ak 9~ 2 2 & 7 <, iR & sl s By 7
JETHSLNTHEIE D < 1 F M7 EORIRICI > THEE L
Whe L 720, Hofk 3 R OB TH, K& LBEITR
Moz, T AZRICIIATA =4 2 € 0®EIX02~
LARB/m2 & DT MNICHEGE SNIZDHTH -7, KHURLTH
BAIF AT A = = Bt 2 ol & L7z igsic+
CFITHFR L7216mD R T 7 T A v BT HER
niehoiz,

B 7T A, 1TH%, 59A%BLUVIA%ZO 4 [EI2H
720, YUy MBIV B IR ATLA=4=2E
Do AR A 4 128 Lic, B 7 B ISRt ssr
FEDOER 2 ~ 5 B I, 140 6 ADERITIW T4
EML, TH4 (5B BIOEMS (4)2) <, it



T Z#th - FHHE

9RDOANTA=AaBEEM LIz, Bt17TH#ZICIE, K
TTBHCRRT ZER A4~ 6, 9~11BIOIMIBWOTH
HEIFV, ERE4, 5, 9, 10 (K 1R) BLOVER
(2)2) TH6RDANTA=FIERFEH SN, ik
59 H BT D BAa BE L, Ht HRE L O E R
2, 4, 5, 7, IUTMxTEMRL, 8, 13DFHEAD
ERRCB W CREZITo 7228, E11T 1 REH S
DHTH -T2, BAINAZITIE, Ehrd~7, 11, 12,
14, 160 8 KDT_NTTALA=ATPOHEHHIIALN
ol
FEAEDWHRIC IV T, R T8 H %3 K UN05H# 0 2
FIANTA=F =2 EOofmki s/ MUEOE #IC X 0
L7 (F5), FIRT8 AR ICIT AR S 2 F i T
MHIPEE TEM 1 ~16, FHEARDEREZTEL, FHF
D DOEMRIZB LTI NT 4R (ERRIS ; 2B, &

P« fHIEL R &0 12 - i L7e A =4 28 N D OB B 5B ORI DT

14; 2)2) ODATA=AaVPZEH L, flo5H %
DOFETIE, T3, 4, 6~14, 16, 1TOFIIAKDE
MEMAEL, EHFVOERL, 6, 1BIZBWT, £1RE
F3RONTA=FTERTEHINT, £z, EM6 T
E20074E50mmK RO N T A =4 a B Efi s h, &
F129mmE THGE LTz,

/INHEONE MEIZ K 2 IR K > TRl i S h
TANLBIXORRA = aBonmEEE2E£6IZRL
Too NLA=A 3 BITRFEEN (BB T2, Hif
MG (HERC) TR R K OVKK M EiE (T
G) T1J2, F4RAEMIN, TOMOEEEN O ILH
HENRNoT2, NLA=FaBONmEER, Mkl
S OHEIRC (0.2102/ha) @ 5 23 HEIkB (0.04/2/ha)
EUHRG (0.02)8/ha) ITHAUTER, 95 (58 L 106
LEOEWERETH -T2,

x4 V)Y FREBEICETIAIA A 2EORAEEHRTOBRERLAEOEMRIKRT (2008FAF)
WER M b A WETER |~ 15 e e 4 A
2 3 4 5 6 7 8 9 10 11 12 13 14
11H18H 7 H# X 0 0 5 4 X X X X X 0 X X 0 X 9
11H28H 17H# X X X 1 1 0 X X 1 1 2 X X 0 X 6
1H9H 59 H % 0 0 X 0 0 X 0 0 X X 1 X 0 x X 1
2 H10H 91 H#% X X X 0 0 0 0 X X X 0 0 X 0 0 0
BERCTOMMHEERA o 0o 0o 6 5 0 0 0 1 1 3 0 0 0 0 16
X A ERMR L
x5 NEEVEEAZRICEIIAIAZAICOEAEERTCOBRER L ATOEMEKR (2008577)
WER Sk bo A AR | T D IR 2 B R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 H2sH T8 A% 00 0 0 0 0O 0 0 0 0 0 0 2 2 0 X X 4
2 A24H 105 A #% X X 0 1 X 1 0 0 0 0 0 0 1 0 X 0 3
FEMTOEMERASF o 0 0o 1 0 1 0 0 0 0 0 0 3 2 0 0 0 7
X RAEERZR L, AL LTI 3MIAE (REZ T 2MEH Lz, ER 6 TrE20074F50mmAitlEAs 1 2 i

hi- (2 H240),

F6 BBERFICEVTMNEVEREXEORETER HRESNEAIBLURAT =43 L0 HEE (B /ha) 2008FHE)

WX 4y = & D434 (FR/ha)

kB L O A X ozt

A B D E F G
ANLA=F =8 (20084 i) 0 0.04 0.21 0 0 0 0.02 0.27
KA =4 a BHfA (CYrkfa) 0.27 0.15 0.38 0.1 0.03 0.27 0.27 1.47
KRA =4 a€ (£E13cmAlm) 0.08 0.18 0.16 0.07 0 0 0.11 0.6
FKhA =F ¥ (£FE13cmbl k) 0.05 0.33 0.08 0.07 0.03 0.15 0.1 0.82
&t 0.4 0.7 0.83 0.24 0.06 0.42 051 3.16
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ANLA=Aa® L FER YA XOF=F4aEHM
CYREfR) O AEE AR Chtig 5 &, R%RA=
7 = B HE S D oy A B I IKA TT0.272 /ha, BT
0.15/2/ha, ##1%CT0.38)2/ha, KD TO0.10/Z/ha, i
WEC0.03/8/ha, MEIFE X OMEIGC0.27)2/haTh -
Toe TDOZ MG, KA =A 3 BHERIT ARSI
(HKC), FE)IER (ERA), KAMSFEEESR (HERG)
o R OK B S HBIE (ERE) 122 <o Lz L HE
E Xz,

TIESR T T2 7 WA R 13emBL F /N D F = =
B ONMBERERTHIRT S &, 2OV A4 XD4=
728 O A B L HEIRA T0.08 2 /ha, ViEIEBT0.18/2
/ha, #FIECT0.16/2£/ha, ¥IDC0.07%/ha, ¥ IHGT
0.11)2/haTdh »7z, —F, MWHKER X OVHEFCldE -
LB SN hoTe, ZOZENDL, ZOVA XD
=4 a BIXKRFEEN (FEB) & ki (MEkC) 23
EIER U Chb o AEENR <, WRER X OWHF%
B < LS OB TIE, I HIEFRRE O MR L 0 0
RS Tt Lz EHEE Shurz,

RIS L 72 5 2F13embl E oA =4 2 ¥ 0454 5
E A TlhkT 5 &, oA XA =FatD
Oy AR FE VX HEIRA T0.05 /ha, B T0.33/2/ha, Yk
CT0.08/2/ha, ¥ 15D T0.07&/ha, ¥ HET0.03/2/ha,
HEIFT0.15/2/ha, #BIGT0.11R/haTh 7=, D
LD, OV A X0 =AaRITKFEEN GEKB),
KRB LEBOACTE FEHUEMER (), K 576 5 iR
(EHKRG) DIEIZ BN EETorAi LTz & HEE STz,
009FAEICEFTHIAIA A I LD KT 20094
A T/IMUR O E I L - TIT- HIRIERA CTHfi S h
T ANLA = A EOWHER S 2L ORI AR 710F

Ei, NTA=AaBE T T TBREHHSN, 7
H20074EFLRBEDY 3 J&, 20084E i BES 252 T - 77,
2007AF FCTRAE I ZVIEIRA  (HE) IS BIfEE)  —C L8R, vighk
C Cikits&0 k) < 2 JEARFH S 4v7z, 20084 i
BEILMEIRA (B VBB <32, ke (iiiik)E
WifE) CRREHEM I, o oRERERIC, 2
BRIX 3T d5 60 D UHKC T ORI R 2 BT 5 & itk 1
% TE6.7%IB L2 HEHE TR THY, 1HF~24FT
IXB N OGRS, FE AR DIE & A CH)
MIRNT ED o T,

AIAZAIEDOERNEY 2007FEMEICBNTY Y
Xy FPTEH SN AT A=A a PO EHEIEIC 5D 5
BEEARORS CLF, BiFR) ZHRALZE A, K
It 3 AFI33.3% EERVMETH - 7243, 7 A#IZ45.5%,
AR #12684% & 72 1), BEERITRAICELS RoT2, 2
OREMMAZB L CHB LT R TOANTLA=Fat
DIEIRITB1% Th o7 (ZEHRIIRED49%), BN
BYWONRE LD L, "EENBEDTIA% EITEALL
D, RNTEOMOEIE (13.8%), S (3.4%)
BXOWERER CGREME;34%) ThHY, [Mbr0fhE
WEEDIZ% Z HDT- (£8), YA AT LIZTHRNE
WA 2L, K9 A RCBbY 72, ~NPHEB LD
ZOMAIED 5D HEGBIEF ICE o7z (F9),
20084 FFHAIZIBNT Y U 2y MBI OVNUEDEHET
H SN AT A=A a P oMY 28 L ToRER
1X18% & WEAEE [ C LR TI o 72 (R 8), i bd
il A4 & N LA =4 2 € OEBEEROHERIZ 1T —E DOfF
L7 <, s 7 A%15.3%, 17TH#%I29.1%, 59
A#12100%, 78 A1275%, 105A#1233.3% T - 7=,
HNEHORNRE LD &, ~NEENEEDS5.7% & Kb

KT 2000FFAEICEBHATHBSNEEERRBOALIF A3 EDOBHEY, ERELUVEREH

20074 F i e 20084 fil it
Bl R 2K (cm) * #iPH (cm) PRI 2F (cm) * HPH (cm)
A 1 20 3 15.0+1.7 13-16
B i — J— i i
C 2 20.5+35 18-23 22 145429 10-16
D — — — — —
E i — J— i i
F — — — — —
G — — — — —
éﬁj;g% 3 20.3+25 25 13.84+2.0

* PR EEEREEZ T



T Z#th - FHHE

m<, WaTEOMARE (143%) &0, FEFEREFEER
W Sz N DA = 2 Bidfdi@ s Poichiifs L Tn
7= (#8),
007FAEICEVTHRBEHALTRBSN-HED
AREEDHLABETOBRABY HI LI X v ik
SNEANLA=FaBOMET LGNS DH 3D
FREOEELHARDEZRIOICE LD, kbEBSh
Je X b = Saruida elongata T 4 B (&2K31~
44cm), WUTEAH Sz AFEADY A 2 NL3E Sebestes spp.
(&=F17cm) I L O ¥ ISebestiscus marmotatus (4=
R20cm) BN1RBTHoTe, ATV IT4RTIREN
ZEHMEAET, 5B 1RBOEENSITINZ 7 TFA T EHE
ESNDHEEN AR SN, ASVENSIITRE
HESERNHER STz, BY TP DIFA T AED L JE
FigR STz, WThORFEOHENEWN S b KRR K
OCALA=FaBiEER I h o7,
2008FHAEICEVTHRBHEDTEBEEIN-RAEDOE
BB AnHs A RIS CRE LB 4 B R
V5 DANLA=A 2Bl TH#% (11H28H) & il

P« fHIEL R &0 12 - i L7e A =4 28 N D OB B 5B ORI DT

SNEEORE (73 EE) LEHRROFHZE(
s L7 (F1D, BORITA%OER 4 TOME TIX
R C3,780/E/had> SMUEMN il S 4, ~EHE (3,090)2/
ha), A =¥ (390/&/ha) BHELL, ZOMIZT I A
N, R Ry RSB ST, B9l A% O ERR 4
TOFRE TITREKTTI20R/had ENFRIH S, ~E
¥ (4,635/2/ha), A =E (2,7902/ha) BMEHL, %
O T4, b TR, BEESEREH S,

— 7, WRITA % OERS TORE TIZEEK TS,
208/had> faJENFAH S 4, ~BE (4,320@R/ha), 7
I ANFK (463/2/ha) B XL O X » R (270/2/ha)
DEL L, ZofiidaBle EngmShiz, ikl
A% OER S TORAE TITEAETI8R/hadf3E L H»
ST, B (126/2/ha) O, ~AaB%Ee L
NOTNIEM ENT=DOHRTH Tz,
FHNICEHTIAIA A 2EOBRHE 7 A2HA
F L RN TTERLIZEERRICBWT, ALAd=4=
TEBLIOT A~ ~BEbio, 1EEgICHEEsn
TERITRRD AR Tz (F612), 4RFRIH%ICH A S

H#% (2 A10H) @2[EIZH7ZY, 2-DDEHR TRE NI A =43 B TIERD AR T2d, TAA

£8 2001FHFV200FRAETHBSNAIF A EOEERE L UVLARKICEDL2BABTYDES
A 5D 55 BNEYOEIE*

AR R

NEHH RH A B CEH) i R
20074EFHAT 51 79.4 13.8 3.4 3.4
20084 A% 18 83.3 16.7 — —

kRO S D, BEHEL LW o R S EER X100
kok 0 TARTLEIRD LFERE, 1 >OFHNEDIHRE ST,

x99 BERYAXIBEIEIBHINEAIAZAIELOBERNEYER (%) OLLE 2007F#E)
EEEICED D55 BANEYOEIS * *

SR A ‘ :

TL (mm) 3 18 A% NEH A BB CBHEED Bl
30—356mm  329+1.5 (30.1—34.8) 11 72.8 18.2 9 0
35—40mm  36.6+1.0 (35.2—38.9) 12 83.3 16.7 0 0
40—45mm 412413 (40.2—43.7) 6 75 16.7 0 8.3

kPR ERERE (RREHFE)
%k FTRTUEERNS LEHE, 1 >OHERNEYIHBE S,

R0 RLETHEHSNEAIA A2 EZHBET SARMEOHILENER, BEXRELIUVERNEY (2007F5HE)

i ks L O 4 1A% R (cm) R (%) BHRNEDORE NP DI 5%
e 4 31—44 25 T 1
A2 VSE 1 17 100 Hgha 52
1= 1 20 100 AU 1

¥ ASVEIXT AL, T AN, v AN LDONWT RN TH DL, FEEITS TWRWDTASNVIEE LT,

787
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v ANBITEE TT0% O R f S iz, il
DEFEBELIZE A, EIANT ALY TR
RT3 EE QAU 7RI HRITE 2 R LT
0, NTA=FaERMEdRoLaIE, ZomMaR
B Ao THRx BT 28k T3 Bl sz,

F=davEas L RAr T CHEm Lo maiERIc Rk

W, 1 IRFRBICAPNICHCR S 7 WA E AR50 S 7
Mmote (F13), 4RI R SN EEIEA T A=

Fa V¥ TEL10%, T HAE T~ T TIE20%DOEEA
wEEsnl-, ERBRORTZ2EETL L, A=4=E

F11 2008FHAEICEVTY URY FT2DODOREEMRTHEAB SN -AFEEHEEHEE (B ha) OFHEL

. e TERRA TERRS

RE R/ WETH 11/ 28H 2 A10A 11H28H 2 A10A

FiA 3 K OVFEEEA4 PEE (FB/ha) P (B/ha)
NP 3090 4635 4320 126
A at 390 2790 77 18
=t — 135 — 18
T I ANY 150 90 463 18
E | 60 — 270 —
kZ ¥ 2 60 135 39 —
Xautkr - — 39 —
HARSE 30 135 — —
&t 3780 7920 5208 180

K12 ESAERBEERLBRICETAAIFAZATIEELUTAFESINEDOHREE (%) DLLE

RE (%)

Bt fa fEtERE THAE (mm) ES TIPA 1 T DA * >
) 0 100
9 0 100
THAETAE 5 20 ’ ’ .
4 0 60
o) 0 70
1 0 0
2 0 0
ATA=AF=a¥ 5 35 0 0 ’
4 0 0
- 0 0

% EREMemOEIKR 1 RBEHEYIRL, R L,
kok o A L PR AL RE SE O D OB 28T,

RI3 A=A L ERABESELBRICBEIAAIA A AEELUVTAFTELINEDOHEE (%) DK

P (%)

et ta PR THAE (mm)  EREK TR DA
1 0 :
TAHFE Y 5 50 ’ ’ ”
S 0 20
1 0 0
ATA=Fav 5 35 2 0 2
Tt 0 10

% 2R20emOER 1 BE2EVIK L, L,
koo R R A A RE SE TS ORGE I 2T,

797
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&, ARAOMMEETIE 1 ~ 2 R & U 5 IR TR
RIBWATENZ R LTc & SD, AEIRGE LT N LA =
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ARBERE 21T 072 L 24, Bt EL O &R 9 ~
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FREICBT DA ITIT E A E 2R e0, BINS 10 (T
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LEHE LTS, SEOKREZ ZORELRL L
5L, BREA~TOmmOFFEO N T4 =4 2 B3k
MH 372V L 5y HIRIZIIRESBIHI LW Z 2R L
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Characterization of bacterial floras in immersion seawater of the shucked oysters

Takahiro NAGAI and Misato NAKAMORI

HAEIR 1 D~ B % Crassostrea gigasiy, FE5HiEE )
SIS S i, %&%@%LT@%E”%“ Vit e
BRI D%, 7T ATy 7 BRI~ OWLE, A, wika
HRCTHRIEEND, DEHINEIL, %@M%WN%L’M:’E%
T L0, WKICRITRETOESND, ENEOHE
FHIRIT 19954127 S AT K E B bl AR sl 2 SR E O 7
A RFA4 2T, MRFIRENI0CLLF CHEHIREN 4 H
L) EanTnd ), ZOHEEHIRZIEE S L, ik
BN TRIENRBAEL, LEAPXORERTIZOR
A

ZORPRROFATRE, Tox HE2FEIT TV DK
(LUF, R TOMEOHEMICE b0 T, Xy
MEZ 0 CITEWMRIR TRAFT 5 2 & T, ME O %
L, NREOBEGHHITE L ZEBRHLNISH
TWD 2, AL, Rk CHAET 2 M E O MER
ZOWTHEHALMZESNTWARY, ZRETH, by
& OREEE LB 2 BRI TN IZAs, WORE
72 EOFEITIHR O T Rns. O Fio, MEFEOR
R OMEH G BT 2RI BT ERERE 2GR E L
T2bDONRE L5 O, WWEEIZEET 5 M 2 3
NI DEATHE 22T 8,

A TIE, FREDZAE LRIBROBEEL 01
WFHITFIETHAND L L big, B TRRAMEIZ OV T
FEHA 2 [R] E L HEAIRIRLEE 2 df ~ 72,

MEEARE
TEHEMNE WHHETHE L W~ A% GUEIA, &
L EE : 11.0+11.6g, FHHE - EERZE, LT R
BLOENAKE CHREET L Tz~ x (BUEB,
168+1.6g) A MV 7=, FEIA S FUEIB $20124F 3 JITER
U7z, #Z&BRE L~ H L, WEEKCHoIcys
LTob, FroyZfFERVRTIMETOAN, FEE

OB (L FRER) & & bICZER ARV TES L
Teo =77, RGO OMESBECIE, 37y hOHR
DT EHME BN,
168 rINAY A—> 54 T35 Y —HICL BRERDEZRN Al
WOXHICARVEIZEAE L E Y& 410CT6H
BIORATE LIREIR A BRI U7, ImL oD 28R & 30 40 1
L (12000Xg, 1043, 4°C), Lif&FRZELIFREN
% QuickGene DNA tissue kit S (Kurabo) % F\>TDNA
Z Al U 7=, 16S tDNAIZ20FI L ONB00RT 7 A ~—9)
Z T HAME L 7=, PCRIZ (IBiotaq DNA polymerase
(Bioline) # A, 1 pLo4i{DNA% 9 pLOPCRI IR
IR L7z, 706, R G Ab L7z 2 308 ODNAD
SR EE1X80ng/uL T dh o 7=, PCREE TIE, 94CTH
SRS SET=tk, 94°C « 308, 50°C - 60F), 72°C - 60%)
Z1YA T NELTVA 7 VRIRSE, KEIZT2CT
S EOG EE 72, PCREMIIMiniElute PCR purification
kit (Quiagen) THH L, Target clone (Toyobo) % M
WTDNAZ A4 77 U —&fER L7, 77 A3 FDNAIZ
TE (10mM Tris-HCI, 1mM EDTA pH8.0) (Z#fiE & & 7=
BEiRZ, 50MEHL T omLmE (12000Xg, 5
S, 4°C) 2L THIHL (RA iR, T3BRXD
T77 7 A ~— (Takara) % MV 7PCRi:ECHilE L7z, F
B U 7-PCRAEM 1320F £ 7213336F 7" 7 1 v~ — & FI\ C,
BigDye terminator cycle sequencing kit v.3.1 (Applied
Biosystems) T/ &, 310 genetic analyzer (Applied
Biosystems) % HV N CHEIERHIN A TRIE LTz, 5 DALt
JSERCFNIZDDB]OBLAST Cfiftr L7z, 7rds, HHAERIFIIC
DUWTIT20F T 7 A ~ — (T VWIAB 0 L A R E L T2,
REABN OB L-BEORE AREOREAE LR
4 % BB 7] LMarine agar 2216 (BD) (Z&4[ L, 20°C
TASIFEIEEEE LTz, i Lo ST 2 a2 =— 220889
L, 16S rDNAD i REl A & I FE Lz, 7eds,



KFEER  hR 2R E Y& OMBERTICE ST 2 M oMk

8Bk (HCGHR) 13/KMEERE HoR DT & & H & DI
M5, 128k (CGRE) IR DTe & B 0 & ORIERH O
STBEL 7z, BERDN DR A NMIEIZ XY Rl L 7-DNA% 20F
B ELTI500RT 7 A v —% W /-PCRIEIZHE L, PCRE
WMOWHEESE 7 v—2 T4 75 U —ik & RIS L
Too 723, MBI DWW TIE20F Y 7 4 ~ — IRV
T60MEHE A P E LTz,

DEEBEDBIERE 0 HEE O BRI, WK TR
L 7z i iR 55 . (0.5% Lab-Lemco powder (Oxoid), 1%
Bacto pepton (BD)) % W Tall~7-, LERBREICA
AT IR IREE R Sy B 2 BERE L, 10°C 0 5 37°C TR ES
# (60rpm) L, 660nmD WL A4 35#4EE (TVS126MA,
Advantec) TI157y Z & ITHllE Lz, 7z, 10°C L VIR
IR COMIMEEZFTRD 7201, RBRE IS AN TZIEIRR;

My BlER & #iM4%, 05°C Okkd) & 4 CTHREL,
1A%, 3AKRBIVT ARICHBEZNE L., HIES
Nz A O EECTER L TR & Lz,

L 3
REBROBERBEN 10CT6 HMEMRALZRBRERD
WH#EZISDNAY 0 — 2 7 A 75 U — L TH I
RERIBIOKLIIZ R L7z, #ABATIE607 7 —
v, WEIBTIX647 v — v DR BT o -, REA
BLOUOBIZBWT b Vibriolg DEI G kb m <, 3B
ATII51.7% 817 m—>), AEBTII422% (277
n— ) (TR ol Vibrio]&IZ oW T, REA TRV
gigantis, V. splendidus, V. tasmaniensis, V. lentus,
V. fischeri, V. marinus¥ X OM3FE O Vibrio sp. & FH[F

&1 16S rDNAY O—> 54 T3 —EICL 2L EFNEZERODEEMN BLASTRNICL ZHEEORTE)

s e HEE S 5 W No. * No." FHEME (%)
#EkA  Vibrio Vibrio gigantis 4 100
Vibrio splendidus 3 99-100
Vibrio tasmaniensis 3 99-100
Vibrio lentus 2 99-100
Vibrio fischeri 1 98
Vibrio marinus 1 100
Vibrio sp. 13 17 99-100
Psychrilyobacter Psychrilyobacter sp. STAB703 2 100
Psychrilyobacter sp. STAB704 11 99-100
Pseudoalteromonas ~ Pseudoalteromonas sp. 6 7 99-100
Psychromonas Psychromonas antarctica 1 98
Psychromonas sp. 1 2 99
Photobacterium Photobacterium phosphoreum 1 99
Photobacterium profundum 1 99
Photobacterium sp. 1 1 99
Ilyobacter Ilyobacter psychrophilus 1 99
Fusobacteria Fusobacteria sp. 1 1 100
Aliivibrio Aliivibrio sp. 1 1 100
BB Vibrio Vibrio splendidus 1 99
Vibrio sp. 13 26 99-100
Psychrilyobacter Psychrilyobacter sp. STAB703 4 99-100
Psychrilyobacter sp. STAB704 17 99-100
Photobacterium Photobacterium sp. 3 12 99-100
Moritella Moritella sp. 1 1 99
Pseudoalteromonas ~ Pseudoalteromonas sp. 1 1 100
Psychromonas Psychromonas sp. 1 1 99
Uncultured firmicute 1 1 99

No.a : EfEO%L
No.b: /7 ma—r 4770 —Dr7n—r%
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O Vibrio
B Psychriyobacter
80 r O Photobacterium
- B Pseudoalteromonas
§ r B Psychromonas
ﬁ]_ B Abivibrio
% 40 B Fusobacteria
L Olivobacter
20 | O Moritella
B Unknown
0

K1 16S rDNAY B—> S5 A4 TS5 ) —KIZKDTEH
NEREROEEBITICHITL5EEDEE
(10°CT6 HRFEEN-L XN & ORIERE
AEHE L7z, RBAMBREME S Q& l
S, FREIBIZEN KM CREFEE ST
SR DIREIR)

M E <, REBTILZV. splendidusis & ON3FE D Vibrio
sp. EHARIMED FH o 72, RICEZ VO FEIZIEH LT
Psychrilyobacter)& Tl EIATIF21.7% (1327 = — ),
REBTIE328% (17 m—r) Lieol, WMiatke b
\ZPsychrilyobacter sp. STAB703#k (JF825447.1) &
STAB704kk (JF825448.1) T/ m— > 73dt@ LT
Rbhi, WIZZ WO DB TiIPseudoalteromonas
JETILT% (77 m—r), #EBTIiXPhotobacterium/&
T188% (1227 m—) 272 o 7=, Pseudoalteromonas

%5 % (2018)

J& & Photobacterium)& & Mkl & b ITfER S iz, 72
B, 7w —r o 5% (AB819505~AB819564,
AB819630~AB819693) & L CDDBJIZ %k L7z,

REBRMODBMEINIME SBES 7220k OME
IZ2UT, 16S rDNAD M ILEL A 2 & [F E L 72 - %
K212 LTz, 4 B S 27z i B 1XVibriol® 73 6 BE,
Photobacterium/# 7% 6 #%, Pseudoalteromonas)® 7> 5
¥k 8 & O\Pseudomonas)@ 73 3 ¥k & 72 - 7=, Vibriolg 6
¥ & O'Pseudoalteromonasg 5 ¥k O IERSN X2 12
N—HB R o 7=, —J5, Photobacterium)g T X 6 £
H3 BE DRI S N S22 — B L7z 2 & 92 HCG36% X
FKRIZ, Pseudomonas)@ Tl 3 ¥k D FEBL A A3 56 412
—% L7 2 L BHCGI018%& Rtk & Lz, Vibriolg T
XV, fischeri<eV. splendidus & ¥ RIVEAS BV EEEDS 1 #E
T, BRRIXZENEALE R D Vibrio sp. ([Tiin o7z, E
7=, PhotobacteriumJg& T I% 1 £ 23P. phosphoreum & —
L7, R0 IXFENE R D Photobacterium sp. &
o tz, Fi2, Pseudoalteromonas)f Tl iLE 1L 5
7% % Pseudoalteromonas sp. |27 > 7z, Pseudomonas
JE& D 3 BRIXHEEER BE B oK D Pseudomonas sp. & —3 L
7=, Pseudomonas sp. I3/KHE Tl & L T e~ %k
DLEGNLOHGHESI, TIROTEHNENHITS
M s 7o 723, Vibriold, Photobacteriumgés X O}
Pseudoalteromonas)& X F OTe & HnE MBS
Too 72d, SYBEE OHEIERSIL (AB819694~AB819713)

R CEFNERBRMDODBMSN-HE LIBIERE

HHERE (C)

Sy BERR #eE S D TE RN (%) . -
)il B
CG2 Vibrio fischeri 99 25.0 29.4
CG3 Vibrio splendidus 99 274 31.6
CG4 Vibrio sp. 99 274 31.6
CG6 Vibrio sp. 99 27.3 29.5
HCG1016 Vibrio sp. 99 27.2 315
HCG1019 Vibrio sp. 99 27.2 315
CG1 Photobacterium sp. 100 226 29.2
CG36 Photobacterium sp. 100 229 29.5
CG39 Photobacterium phosphoreum 100 229 29.5
HCG1021 Photobacterium sp. 99 25.0 29.3
CG5 Pseudoalteromonas sp. 100 29.4 34.0
CG7 Pseudoalteromonas sp. 99 29.2 33.9
CG8 Pseudoalteromonas sp. 100 31.3 > 37.0
HCG1024 Pseudoalteromonas sp. 100 31.5 > 37.0
HCG1025 Pseudoalteromonas sp. 97 31.4 > 37.0
HCG1018 Pseudomonas sp. 100 >370 >370
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& L CDDBJIZ &k L7z,
NEEFDBIERE  [FE Oy BER O HIHIE IR & 708
WRR LN oToZ Enh, BRE THIE S 7-or
LR 2 LAl L AR RS CoR Le (K 2), Vibrio
JB OO B HAFE IR FE 1325.0°C H> 527.4°C,  Photobacterium
J& T226 C 7> 5250 C, Pseudoalteromonasj@ T
29.2°C 7~ 531.4°C, Pseudomonas sp. T37.0°CUL L &
72 o 7= (& 2), Vibriolg ¥ X OPhotobacteriumJg \Z
BOTIEFITCTHIAT 2 WHRITR SR> 7o,
Pseudoalteromonas)& ® 6 £ 9 5 3 #ER337C T HAER
INTHIGE LT, F2, WFROEKD10CTIIFRSMIC
HGE L7z,

05CH L4 CITB T D4 HERE OHIERIZONT
b, FROSHEH CRERBVRRONRNST2Z &
5, JBZ LITHIEROFHME L FERERETR LZ (X
3). Pseudomonas sp. {22\ Ti%, 05CELV4CT
DOHFERFRD BN > 72D TR L7e o7z, 05C
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Influence of initial feeding of rotifers with different n-3HUFA contents on survival of

marbled rockfish Sebastiscus marmoratus larvae

Yuji IWAMOTO and Anise MIDOOKA
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1 BEBROVEGEEICHWN T LS OIEREER (BZBEEL)

AR X 1 2 3
NEWiEE (B&3C) mg/g % mg/g % mg/g %
Cl4:0 0.78 1.2 0.66 1.3 0.30 1.3
Cl4 : 1 0.21 0.3 0.21 0.4 0.09 0.4
Ci6:0 9.07 14.0 7.19 14.3 3.17 14.2
Ci6 : 1 0.33 0.5 0.32 0.6 0.15 0.7
C16 : 2 5.06 7.8 3.78 7.5 1.81 8.1
Ci8:0 2.35 3.6 1.93 3.8 0.87 3.9
Ci8:1 1.65 2.5 1.11 2.2 0.45 2.0
Ci18:2 18.1 279 14.8 29.5 7.24 32.4
C18:3 5.63 8.7 4.61 9.2 2.35 10.5
C20:0 0.10 0.2 0.08 0.2 0.04 0.2
C20:1 0.53 0.8 0.40 0.8 0.17 0.8
C20 : 4 0.52 0.8 0.41 0.8 0.20 0.9
C20 : 5 (EPA) 2.26 3.5 1.14 2.3 0.08 0.4
C22:0 0 0 0 0 0 0
C22:1 0.23 0.4 0 0 0.32 1.4
C24:0 0 0 0 0 0 0
C24 :1 0.28 0.4 0 0 0 0
C22 : 5 (DPA) 0.88 1.4 0.33 0.7 0 0
C22 : 6 (DHA) 3.59 5.5 1.35 2.7 0 0
A 134 20.6 11.8 23.5 5.1 22.8
&t 65.0 100 50.1 100 22.3 100
n-3HUFA 6.7 10.4 2.8 5.6 0.1 0.4
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Distribution of Pyropia tenera along the coasts of Hiroshima Bay and its vicinity

Eiji FujiyosHl, Motoya TAMAKI, Mahiko ABE,
Goro YOSHIDA, Hiroshi YASUE and Satoshi AIDA
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Evaluation of organic matter load in different methods of oyster culture

Nippon Suisan Gakkaishi 2011, 77, 1043-1050.
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Seasonal change of oyster raft placement and seawater exchange in Etajima Bay
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Osamu KAWAGUCHI

To evaluate impacts of oyster raft placement on tidal current and seawater exchange in Etajima Bay, northern part of
Hiroshima Bay, we have developed a coastal circulation model incorporating the drag force of the oyster raft in Etajima
Bay. We found that the number of oyster rafts in summer season is twice as large as that in winter season. In Etajima
Bay, the seawater exchange is relatively large in the northwest part, whereas the term of the seawater exchange is about
one year in the southern part. Moreover, we computed some scenarios which the oyster rafts are reduced at each zone,
and then it could be desirable to reduce 40% of the total number of oyster rafts in order to make a plane for reducing

organic matter load from the oyster culture.
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Growth of Flavobacterium psychrophilum in fish serum correlates with pathogenicity

Journal of Fish Diseases 2011, 34, 303-310.
Takahiro NAGAI AND Toshihiro NAKAI
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ICES Journal of Marine Science (2011) 68, 1165-1169.

Possible effects of global warming on fish recruitment: shifts in spawning season and latitudinal
distribution can alter growth of fish early life stages through the changes in daytime.

ICES Journal of Marine Science (2011) 68, 1165-1169.
Jun SHOJI, Shun-ichi TosHITO, Ken-ichiro MiZuNo, Yasuhiro KAMIMURA, Masakazu HORI, Koji HIRAKAWA.

Changes in growth rates, shifts in the spawning season, and shifts in the spawning area (latitude) are expected after
an increase in sea temperature resulting from global warming. Fish can avoid higher temperatures by a poleward shift
in the spawning area and a temporal shift in spawning timing. However, these shifts will include changes in daylength
experienced during their early life stages. To understand comprehensively the possible effects of global warming on fish
recruitment, effects of temperature and daylength on growth, daily ration, and growth efficiency of black rockfish, Sebastes
cheni, a dominant species in coastal waters of the western North Pacific, were examined under wild and laboratory
conditions. The growth rate was elevated at higher temperatures between 11.1 and 21.3°C . Growth efficiency was highest at
16°C . The effect of photoperiod on growth was also significant, with enhanced growth resulting from the longer daylength.
The effect of shifts in spawning season and spawning area would differ among fish species and spawning season.
Comparison of early growth under different daylength conditions between S. cheni and ayu, Plecoglossus altivelis altivelis,
indicated that the shifts in spawning season and spawning area would have different effects on fish early life stages (FELSs)
related to changes in daylength. Changes in daylength resulting from a poleward shift in the spawning area will have

opposite effects for summer- and winter-growing FELSs, and the effects are more prominent at higher latitudes.
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Ebtsam Sayed Hassan-Mahmoud Mostafa Mahmoud
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BRMIE (2012) 47, 64-73

Subclinical Edwardsiella ictaluri infection of wild ayu Plecoglossus altivelis

Fish Pathology 2012, 47, 64-73.
EBTSAM SAYED HASSAN, MAHMOUD MOSTAFA MAHMOUD, Yasuhiko KAWATO,
Takahiro NAGAI, Osamu KAWAGUCHI, Yoshisuke I1DA, Kei YUASA AND Toshihiro NAKAI
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Validation of daily periodicity of otolith increment formation and application for analysis of early growth
of wild juvenile black rockfish Sebastes cheni Otolith Increment Formation and Growth of Rockfish

Aquaculture Science 2012, 60(3), 413-416
Yasuhiro KAMIMURA, Ken-ichiro Mizuno, Tsutomu NODA, Koji HIRAKAWA, Hitoshi TAMAKI
and Jun SHOJI
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Vulnerability of juvenile fish to piscivorous fishpredators increases during nighttime in a
seagrassbed in the central Seto Inland Sea, Japan

Bull. Jpn. Soc. Fish. Oceanogr 2012, 76 (1), 24-30
Hikari KINOSHITA, Yasuhiro KAMIMURA, Kotaro KirRAL, Ken-ichiro MIZuNo,
Yuji IwaMOTO and Jun SHOJI
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Effect of bacterial growth on the quality of shucked oysters stored at low temperature

Nippon Suisan Gakkaishi 2013, 79, 1020-1022.
Takahiro NAGAI, Misato NAKAMORI, Ken-ichiro Mi1zuNo, Hideyuki TAKATSUJI
AND Makoto WAKANO
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Seasonal Changes in the Fish Assemblage in a Seagrass Bed in the Central Seto Inland Sea

Aquaculture Science 2013, 61(2), 215-220
Kie MOHRI, Yasuhiro KAMIMURA, Ken-ichiro Mi1zuNo, Hikari KINOSHITA, Syun-ichi TOSHITO and Jun SHOJI
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Efficacy of chemotherapeutics against experimentally infected ayu Plecoglossus altivelis
with Edwardsiella ictaluri

Fish Pathology 2014, 49, 23-26.
Yasuhiko KAWATO, Yasuo YAMADA, Takahiro NAGAL E. S. Hassan
AND Toshihiro NAKAI
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ABIRE (2014) 49, 61-63.

Water temperature effect in Edwardsiella ictaluri infection of ayu
Plecoglossus altivelis

Fish Pathology 2014, 49, 61-63.
Takahiro NAGAI AND Toshihiro NAKAI
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IKEBI#RE2014, 78, 169-175

Fish Community in Shallow Waters of Tidal Reach of the Ohta River, Southwestern Japan:
Comparison between a Drainage Channel and a Natural River

Bulletin of the Japanese Society of Fisheries Oceanography 2014, 78, 169-175
Kazuki MISHIRO, Yuji IWAMOTO, Shintaro INOUE, Takuma MORITA, Ken-ichiro MizuNo,
Yasuhiro KAMIMURA, Kotaro KIRAI and Jun SHOJI
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ICES Journal of Marine Science(2014) 71, 1022-1029.

Night-time predation on post-settlement Japanese black rockfish Sebastes cheni in a macroalgal bed:
effect of body length on predation rate

ICES Journal of Marine Science(2014) 71, 1022-1029.
Hikari KINOSHITA, Yasuhiro KAMIMURA, Ken-ichiro M1ZUNO and Jun SHOJI

Recent field studies have pointed out that the vulnerability of juvenile fish to predation is higher than anticipated during
night-time in vegetated habitats. Effects of abundance, body length, and growth rate on predation were examined in
juvenile Japanese black rockfish in 2009-2011 in a macroalgal bed. Juvenile rockfish abundance ranged between 2.5 and 49.0
ind. 100 m-2 and the biomass of potential predators (piscivorous fish >82.5 mm) between 140.0 and 601.3 g 100 m-2. Sebastes
inermis was the most dominant predator, compromising more than 50% by wet weight on all sampling days. Comparison of
the total length of juveniles surviving (as original population, OP) and that of juveniles ingested (IG) by predators provided
the evidence of the size-selective predation on juvenile rockfish on three of seven sampling days. The juvenile predation
rate estimated as abundance of IG (N 100 m-2)/(abundance of IG + OP (N 100 m-2)) X 100100 varied between 0.4 and 12.5%.
Neither juvenile rockfish abundance nor predator biomass had a significant effect on the juvenile predation rate, whereas
the juvenile body length had a significant effect, smaller individuals being more vulnerable to predation. The growth-
selective predation was not detected. Macroalgal habitats, although functioning as nurseries during the day, may contribute

as feeding grounds for piscivorous fish predators at night leading to enhanced nocturnal predation rates.
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Application of quality robust engineering for a freshness preservation of shelled oyster I

Journal of Quality Engineering Society 2015, 23(1), 31-37.
Hideyuki TAKATSUJI, Ken-ichiro MizuNO, Misato NAKAMORI, Makoto WAKANO
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Effects of the dinoflagellate Karenia mikimotoi on larval settlement
of Pacific oyster Crassostrea gigas

Nippon Suisan Gakkaishi 2015, 81(5), 1036-1041.
Ken-ichiro MizuNo, Makoto WAKANO, Hideyuki TAKATSUJI, Takahiro NAGAI
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Marine Pollution Bulletin 2016, 102, 256- 264.

Assessing responses of the Hiroshima bay ecosystem to increasing or decreasing phosphorus
and nitrogen inputs

Marine Pollution Bulletin 2016, 102, 256- 264.
Jutarat Kittiwanichi, Tamiji YAMAMOTO, Osamu KAWAGUCHI, lone Madinabeitia

The Japanese Government is seeking an appropriate level of nutrient load from the land to maintain the highest
possible estuarine fishery production and water transparency simultaneously. To provide a scientific basis for the
governmental inquiry, we conducted sensitivity analyses using an ecosystem model of Hiroshima Bay in order to assess
the ecosystem's responses to phosphorus and nitrogen inputs. Load levels of phosphorus (Case P), nitrogen (Case N)
and both phosphorus and nitrogen (Case NP) that were different from the average loading recorded during 1991-2000
(£25%, £50%, and £75%) were applied. The results showed that phosphorus had a significantly greater impact on
the primary production of the bay than nitrogen. Case P+25 increased the primary production but led to N-limitation.
However, it was found that Case NP at the levels over +25% could bring the Hiroshima Bay ecosystem back to its

eutrophic state of 30 years ago.
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Characterization of Vibrio harveyi isolated from diseased dotted gizzard shad
Konosirus punctatus

Fish Pathology 2016, 51, 67-69.
Takahiro NAGAI
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BARKEZEREE 2016, 82, 36-38

Effects of delayed initial feeding on early survival and growth in marbled rockfish
Sebastiscus marmoratus larvae.

Nippon Suisan Gakkaishi 2016, 82, 36-38.
Yuji IwAMOTO, Anise MIDOOKA AND Satoshi AipA
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Effect of the exposure to the low salinity water on the mortality rate
in the wounded marine fishes.

Nippon Suisan Gakkaishi 2017, 83, 77-79.
Anise MIDOOKA, Osamu KAWAGUCHI, Takaya KUDOH,
Yoshisuke IIDA, Norio NAGAO AND Takuya MATSUMOTO
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Factors affecting dimethyl trisulfide formation in wine

Food Science and Technology Research
Nahoko NISHIBORI, Asami KURODA, Osamu YAMADA
AND Nami Goto-YAMAMOTO

Dimethyl trisulfide (DMTS) develops in wine during storage, creating an unpleasant aroma. However, the mechanisms
of DMTS formation during the wine-making process are poorly understood. We attempted to identify the factors
that affect DMTS development during storage. We found the death of yeast cells followed by the leakage of their cell
contents into the must enhanced DMTS formation, but this effect varied between grape cultivars. Oxidation of the must
and insufficient clarification of the grape juice can also lead to DMTS development during storage. However, DMTS-P1
and methanethiol, precursors of DMTS in other beverages, had little contribution to DMTS formation in wine. When
synthetic grape must was fermented instead of grape juice, less DMTS developed, despite almost yeast cells having died.
These findings indicate that unknown compounds contained in grape juice are involved in DMTS formation and that the

key compounds involved in DMTS formation in wine originate from grapes.
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