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NA F< AL LTOY Y TRROHIIIIEFITEANATONTWDLD, (LFEWEE L To
B TR OV IR R AN Z . £l IO5WT HR5R, 38 1-B 1286105
RO DOFFICBNTHOLNERD DO H D LI, FEOOWMEHDEFICEELY 5 2T
WH7RE, YAzl B ABRIIZRBREELZ G TWDLZERTRBRINTNDS. L
ML I DAEYTEIEIZONT Y, MIREEZRLTWLIONEES TS AHTHD. £
ZCANZETIE, YA HRRICER L, £ 21T WIE L L TOfE
HEZ BT L LB, ZOEMIEEIZOVTRF L TE 2

P IO BREN R TRAED EIRIE, ATFUEEVWDNAREX RN ETHD L
Wb TW5. L L I EEEEH LI 7 <, DT DI Peter Meikle HI2L YD A
X )% I N A (Acropora formosa) DR DAV IHEGHN L TF U ABES TH D Z LN
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ZuwlHEEND. MAMRERETOY Y THEOEEEOVL OTH L7 I NFI N A
> (Acropora hyacinthus) DREAET HEK OGS OFEMZH SN LT, REFE L,
FICED LT VEOERIZOWTHRFT 2720, FMRICAETT 22027 I ) A
(Acropora solitaryensis) DGR LF ' BHIZOWTHRET D E EHIZ, LF UE &R
WM ENTND EBZ NIRRT EWOILFRIRERHICLEF Lc, £, ik
DA TREIZH B2 & 7p > TE oD DI~ DL FWE ORAIZ DN T, £ D FERE
EWELAVTIRAT 2 2 2 BRC, BIHEHAZ T & LR A BT 2, Fr2. i
WA~ OWE DTN ORI DK Oz Shrteoh, EHCREOHFHE 21T 5 DI LB /RBEFRE
BAL DA R LT,

(2) WFFERCR OB
(ZK9)

TR I RVATORWMTDREEIL, 7V nE 2 R A EEPOESEEEZ A LT
WD ZEBP LIRS TR, AT DGR & FFEATT 2B ITIT R E 2R VR
Ao, b REREWVZ, Z7INFXIRIAIRAF ) FI NI A VICALNTT D-
Arabinose K& FFOBEHHN, = 7 I U A VIZIERD LN o7l ETHDH, ZD
Fr 7 pEgHix, ARB O LT VEERBAT 2 b0 EFZ X TWER, SEIOF R B M
FLHHMEY TR THESOL DO TRV ERHA LN E otz

(EBRF1E)

B TAEIROERLE

AR HIT IO KEE 1~2m OV > TREEWHIR T, = %27 I KU A ¥ (Acropora
solitaryensis) ZECELL, 50ml O N THKEZ W ILIZTF = — 7Y 3 3-5g i, 4 B
TRCE UREIE & il S 7. RS & & ToEsk 13 No. 2 JEHE T 518 L, & 5IZJBiE% No. 5C
TEHC T BIIRIE, REHINC 0.20um DAL T LT 4V E —ThHili%E Lz b D& MIEETK
L.

ARSI DT GRBGUEEOFEY) RIS A Zr 53 F & 12, 000~14, 000 DFHHTF =
—7 (IF 40 mmX & & 25 cm) (THSIRIEIR 2 AdL, 24 Wefl] & & \ZZEREAKZASHE L7236 4°C
T4 HREEHT Lz, @ T4, WIKZ B EE URIR S 1By 21872, 2 O &5 18
Gr%E, LA oAb 0irds L OVEMTE BRI L7z,

el 7 8, v o U RREEORIE

RS BIX, 7=/ —L-HiERIEZ VT D-glucose ZHEdh & L TREMR A 1ERK L,
D-glucose HAIE B TR =, 7 I /P& EIL, Blix DO FEICHEVY, D-glucosamine 2% 5,
ELTHREMEIEMR L, D-glucosamine i & L L CRD-. v U BEEIL, I Y —
JV-BEEIEIZ LV D-galacturonic acid Z4%E 8 & U CHiEMR 2 {ER L, D-galacturonic acid
BREELE L TRDT.
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Z N7 B E L, Lowry-Folin iIECHIE S LD Z ENAMBN TN D, AR TIE, 1Y
HZURIBEELTBSA (FMET VT V) ZHCTREREER L, MK &ED FESICE
ENoZ NI EEEERE L.

7 2 WRSHr

T X BESHTIE, Bidligmeyer SO TFEIZHEC T T D X D IXAToTe. A X ) — /L Tl
LEMR L7 T ADY T NF 2—7 (06 mmX50 mm) (27 3/ ERIR-AHE #EK H AL ERER
B (50 pL) F721F 5 mg/mL (ZFEE U -RBRGECEE (100 pL) ZHRV, E.ORMETH CRE
H2[E L7z, IRWTH 7 vF 2 —7 %, 6 mol/L HC1 (500 ul) % AIT=/ A T IVIZHA
L, BEEE%, 7VvI7my 7 T1 KR 150 ° C TN LKL, ZOB=ERETEAL,
BEICHLE LS, £Fa2—TCAF% ) —), 0, "V xF L7 I (TEA) 27:2:11Z
BA LR EZ 20 mL 27 A Ve Lct, BEREGE L. &F 2 —7 ORI
AH )= K TEA:PITC (Z == AV FATTF—hF) &% 7:1:1:1 IZRELEE
iz 20 mL Nz, 20 DEECHIGSE T ==L F I HANRIVFEER L Uiztk, BIEHE
L7z, £F =2 —7IZ Pico-Tag & FE M 1213 500 mL, #RERFEHZIX 200 mL Nz, X7 4
VAT, BERAAIRIZ L0 R 2 e L7z, HPLC 0 #HTiciE, 0.45 mm D7 4 L X —
(Millpore Cosmonice Filter W, Milipore ) TiEim% L7=%& k% 10 mL (EH) BLO5
mL  GREREUEL) EA LT L7z

BERL R AT

PERRE T, RBERBZ T LY h— AT 8T — MIHEE L= D%, 6C TG & ik
THZLIWZEVITo72. EE -7 a—R, »-v 2/ —A, D-F L E—A, D-FILaT—X,
D-7 IV /) —A, -T2V b—A, D-NTEFNLIT Va3, & 1lng) Z/K (B00ml) T
WRL, T hZ7e RuiE 58 N a5 g MZ, =|IET 1 RERKE L. KOS
T, RINRICEEBEZ RSN 2D ETh Loz CGRREIZRREEZ ML, =KL
— X —TCRE FEEZREE L. IRWT, FRIEICA X2 —/V %) 200 nL I0 2 J8UE Tz S
W HEAEEZ STV, RUBERWE. AR LT VY NV Z)E P Sk,
KEERE (100 mL) , BV (100 mL) #HZ, BERLTRKIA 72y 27T 120 ° C (Zh0
BT RS T R, K (400 mL) ZEANZ, ~FH o (200 mL) THIH L7z, ~F T B
IF7K (400 mL) T2[EIPFEHL, GC OMERE Lz, RBREEHIE TEIEICEN > T, LLTO
LK fR LTz, RERERE (Img) 2V 777 4347 M2 E D, 2mol/L TFA (500 mL)
EIMZIEML, BB NI4T0y 27 TI120 ° C, 2BRMEA L=, OSRITZER AT F iz
L, JBUERRE I CHi ST, BRI, AR & FERICETS, TEF L, 6C BB~
LFE L.
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DFEBEFMDO TN T o E2ERE LTHOTHRERZER L7, e LTH & 5,800,
12, 200, 23, 700, 48, 000, 100, 000, 186, 000, 380, 000, 800, 000 D7 /LT > % L TF Blue Dextran
(/& 2,000,000) ZHV, ZHEI 5.0 mg/nl IZEMLIZH D% 50 nL AL, 71
B EBHRE N O REREZ RO, WIS, FREOEMACREGUEI 4 5.0 mg/mL DRI
WLTH0ml ZEAL, WHRFM LV & EZHE L7z, £72, Separose CL-4B # 7=
FOABEBIZED, WERES TR ES T REOEWVICED DE L, 3FEON RO E R
5y (ASM-1~3) 20\ L7z, £NENDOmE, md7 /LAl (HPGPC) ([2XkY, H—0
N REG 20 TEBESAANE—ThoZ L2l Liz. ITOERIE, by FEAKE
72 ASM-1 12 DWW THT - 7=,

RS & 2 X7 DIRTEH T VT ) iR

ASM-1 (25 mg) % 50 mmol/L @ NaOH % & e 1.0 mol/L @ NaBH, K&k (1 mL) (Z&ML

FEfed LT 45°CT 16 MG S ¥ 7. Rntk, BEREZ N2 @R ORI Z 75 L 7= %
Amberlite IR-12 (H) 12XV Na™ 2\ 2. DOWT, RISIKAZ BREEE L 7- O HIERIC A
% )= (5m mLX5) ZMZPE FRMET D2 L CHRUYBERE L. BRI EK
(ZVRfiE L7=1%, Amberlite IR-120 (Na') 2KV, I HFIET DR = AT NV ikH %
Na Bl & U7-.

AV THEH O Sy B

FREOEETHE LN EWIL, Amicon PM-10 38 X ONAM-2 (2 X B [RAF AL T, &
1 5Ll ED ASM-1a, %y F%& 2,000~10, 000 @ ASM-1b, 2000 LA F o> ASM-1c |24y L7-. [
INRIZZENZH, 2.5% 39% 58.5%ChH-olz. AV LG TeM 4y CTdH D ASM-1c %, JEE
BLOWHEFRD HPLC ZHWCTEL IO X 5 IR L, MEEMITICH W2, ASM-1c Z %R
HPLC (ODS, ¥&ME:7K) ZHWT I ~VIC/H®E Lz, 20 1L, B4 HEmETHY Zh
A ED BRI T D 7o 72, B I ~ViX, £33 Polyamine- 11 7 7 & % fiv 7= HPLC (J&
BE70%7E b= R UL) ICKDEREITY, K4 U T (0ligo-1~12) # HEfEL 7=,

U OB ST
VU 28 (50—1000 mg) Z VTR & FEED FETIT- 7.

AV THED X F ARG AT

AU 2 (50—1000 mg) (22 mol/L BuOK/DMSO (1 mL) Z Nz, MBFIAHEE L7-%=ER
T30 KB L. ZHUSKM FE— RAF &M% 24 REREEEE Uiz, KEIX G %215
LB ATF LTI L, ERATFIAEEZSTZ. 2 2 mol/L BilEg CHMIKS iR 21T
WHIFI L7, ZK (500 mL) (Z¥MEL, 7 b7t ReiEo>mFT MU UAERK 5 mg X,
IR T 1R E Lo, ROSKE TH#, RINRICERRE 2/ L3 22 CRfl e 3K 4 5 L,
TR —=Z—THETNEEZHE L. RWT, FRIEICA X 7 —/L %K) 200 mL N2 EE
THAE S B A HEE SEITWR YR EZ R\, ER LT AT b= & E TS,
HEKEERE (100 mL) , BV 22 (100 mL) ZMx, HBRLTRIAT7ry 7T 120 ° C I




L7, UGS TH, K (400 mL) ZINz, ~FH> (200 mL) THHLZ. ~FH &
IF7K (400 mL) T2[EPEE L, GC OMKE Lz, sRBREEHIE TEEIC > T, BLTO

AR R L7e. SBREEE (Img) 2V T 277 434 72 &Y, 2mol/L TFA (500 mL)
EIMZIEML, BB RIA4 70y 27 TI120 ° C, 2BRMEA L=, SOSRITZER AT F iz
L, BRI TRzl ST, BRI, AR L RRRICEST, TREF kL, GC B~
LHE L.

(i 2R B52)

%ﬂﬁﬁﬂﬁﬁ%fﬁ%btiy&yiFu4vmﬁﬁm,Ewéﬁminsﬁﬁmﬁ
Bz, 22T, &b O TEOKE MBS ASM-1 1IZ25WT, RIS 217 9
EL L7, —RICATURIEZ VR EIT1 00 T EBADIEFICKRERSTTHDZ
DEOLNTIRY, 4 EESERNT 21T > 7250 E] ’\%%2003uik?&méhé %)

Fix, BV R ULIEEZE a7 Z87 & Thr £7213 Ser ORISHKEREEIC Lz
BoOF) IFEFENORDEEZLNT-OT, ETTRIEOT I BN 72 50 ﬁﬁﬁ%
ATV, WICA Y THEHOBEMT 2175 2 & & LT,

T2 BT, AREBREREZ KRS PITC (7 = =LA VY F AT % — b)) &M PIC
TR BRICHEEMR(E L, HPLC THMIT 2 Z LICL 0 iTo7. Ky FHE e L mg &7z
WOET I /VBEEBLOT I VBOMMKEIGIIRLIOL T/t T JBOWTICE
L&, MRS TR FREICBITLT I JBEEIL30. 4% e oTc. F72T7 I BEOFRKIE
mm&timm%ww%%<aﬁ,%ﬁﬁé:ﬂﬁbé&x¢ﬂwm%ﬂ%hz%,a%
ThHoT=.

S WP

F1. ASM-1 DT X FEMEREK

72 g 7 2 BOMARES %)
Asx
Glx
Ser
Gly
His
Thr
Ala
Arg
Pro
Tyr
Val
Met
Ile
Cys
Leu
Phe
Lys
Total 100.

— —
Ll N i e I el e el i
Ol N O 0O O DN WONDDNDO o1 01—

PEDRRRIATIE, BRERGEL 2 MK fRE T vy h— T '7 — MIFEEL, GC IZXVAT



> 7.

BONTRERER2ITRT. NTE®FAHTIZ 7 VI UEE

25371 W Zmolz.

LL, TEFUERBIZ L 5T, N-TEFAHFZ 7 MFIVBLORTT 7 I, &

HoOGEEMHRIH SN, DWT, 7a—X, v /=X, 77 b—ANEL SN,
7 1. ASM-1DEFA AR
WHEER  FEOMEREIS (%)
Gl y cose .
(min)

L -Fucose 7.98 32.0
D-Xylose 9. 48 trace
D-N-Acetylgalactosamine

(D-Galactosamine Z &) 9. 64 371
D-Mannose 13. 28 15.6
D-Glucose 16. 27 3.2
D-Galactose 16. 66 12. 1

U THESHIL, BEX X ET AN R TKRFBILFTFE ST N U ATUET S Z & T,
B LD D Thr £720% Ser L OO 7Y a2 RS

BT REE T VY h—LT 7 — M

D Fx % FIN A

L, AV TEEEHOU 0 L&A,

R L.

noz,

BHHEATS 1.

SER A F UABIRIZ

G0 LAY THEHIC OV T
uE»??/%@ﬁ?A’iD%%Ll2@@%)2%%%@%?6 TP LT,
IEHEEL, MASIRBET VY =TT — NMIZEHLL, GC-MS I
YT, Y LAY THEAEEE LCMS THRIT L2/ R &2 &b,
12FEDA Y FHED 5 B T FEOPEH OHEEMAT IZRL P LTz,

GaINAcp—(1-2) — Man-ol
GaINAcp—( > Man -ol
Galp—(

GalNAcp—(1-2)
Galp—(1-4) > Man-ol
)

GalNAcp—(1-6

GalNAcp—(
GalNAcp—(

X 1.

> Man-ol

WHIWHEDZZ RO TWD. £ 2T ORIGERIREESY 3712

i

Z OFE RPEHDOIFIT 8 0 %L EEGI Y 4 Z &I

WikHR HPLC 12 & v

Gal—(1-3)a. — GalNAcB—(1

Gal—(1-3)a — GaINAcp—(
Galp—(

Gal—(1-3)a. — GalNAcB—(1
Galp—(1

GalNAcB—(1-

W EIToT, A4V

-
—

FOMBEEZK 17T,

-2) — Man-ol

> Man-ol

-2)
-4) > Man -ol
6)

ASM-1IZE END L F HUBES (REEMATOK T LI TR O R %ERT)

WEEFEEDAFFE T, AFX /7 F I R U AT

BMOTZ8 ) —RAeGel#ENEG TR,
ST A6 D Th A ARE

(IR BB

TR LN WRR R FEHTH D D
_ﬂgwﬁﬁmﬁyﬁ%éwmﬂ@%%%

PR ERART=ZN, =X 7 I RUAvOLTF UEITIE D A
DT T8 )—AZOLORMEEINT, ZLOHEHIZT 78 — 20DV IZ aGal % K
WIHLTWD Z EDVHIBA L7z, RIVERICART 2B MEOB TI O X HIC K& R ZER N



HOEND LD, AFVEREHOERIINRD RERLDOTH L Z LBfEE SN D,

Yo TRE D TRy T D LT L2 R 7 ORE 2 3EMICRE L, e LEicix
RO VRS EZ AL TCWDZ EBHLNE oo, AT UITHEOIRE D
RO, AWM ORISR E ST 5 ZERHENE RV OOH L. L TDRE
BT DLF U EEURMRIZONWTIE, hraREORENFEZDLEHE VDI TVS A,
FEEEE Db, BRGEZEICRIT 28BS FTh oD Toll B Z —It kb ¥ a
DETF VN EINDZERELTWS., LR -T, Vo TR BB
IORMEREL TWDHET T, MoLEWEICWERHEN LIERE S5 2T\ 5
EEZOND. FHE, AEEERLSIL, VU aRBEOMEEES KT L, o2 bk
AT K CUEIR RIS & 0 22 08 DIAREE O R > T Z L2 R LTw
5. File, YOI BHBETIE, YraofIcL 0 ENERETOIEMICRY BZHDHZ LN
BEEINTEY, ZNODHIZBIT L2V THORBICHLELG L TW b aeErd 5. ¥
YARAFIZBWTHRRORG PR bNDL 2 s, RUEBNE Ly, 51%IF,
o AR L DRRIE Y VN OEOZEREZ LT L, e, BB, R okt
T OB L THET.

(3) PRk 19 4 DM e

Ot 3C

1. Inhibitory effects of edible marine algae on degranulation of RBL-2H3 cells and
mouse eosinophils. TAKASHI KIMIYA, KAZUHIRO OHTANI, SETSUKO SATOH, YUKO ABE,
YOSHIHIKO OGITA, HIROHISA KAWAKITA, HIDEYUKI HAMADA, YUKO KONISHI, SATOSHI KUBOTA,
AKIRA TOMINAGA, Fisheries Sci., ¥&#EE

OFRFR

Lo /NPERF- « RAEFngL - W HfE— - BPEE A - BB 7272 in vivo KIGRET VO
N EPIRIEERWE O, H 10~ ) R 4T 7 ) u U= R, WERZE(LE).
2007 4£5 7 27 H.

2. PUEREMEE - REFE - BHAMIL - KEfEL - EAP. 7T LAX—FRRBRICB T DN
U ZREIRE Y K DIFBREREEE OISl H 10~V oA 4T 7 ud—2ake, E
K (1), 2007 4E5 H 27 H.

3. RBMGL - BRHHHEZ - RVEHW R - ACREE - B, WEED A T = pEAIHITEE.
FLOE~ Y oA AT 7 /) uo—"2aRkeE, WERY (). 2007 455 H 27 A.

4. FATERESEE - F O MAL « RATFIBL « A, /8 U SRR X 5 IFRRER I A o 3]
%6 mIMESE 7 +—F A, FRERY (FA). 2007 425 H 27 H.

5. RFUEF « KAFal « ARHEE. FHEOREMIEMEORR. TRk 20 4£5 B AKESS
FRERE, HERY (). 2008 453 H 30 H.

OF&



1. REfsl M cAEx 5 e M) EEEAR « ARHE - SEER TEEE RS O
H—ANEBRD THLw 420 SLT—] (425 1), 2007.

1B. VU IARBROTEER L Io AL - BRI ERERE & OBELR (BFZEREKRE -
WR A

(1) AHRY

T APEERRIL, BEERERER THLICL DL T, EMOSHEEREL, &
WMENRZNZE MO TND. T IR REOLE AU LV FE L72E O 40~60%
RS OB O THRIMZHEH LT b L b T % (Davies, 1984). FRlz, PR
HIRI 7 & 2 2 T Te B8 ITIE 2 ORI & 3T 2 F 13 H 40T Y (Fukami, 1994a), Higg:
SHEFEW) DfLAE, EMOMNEREDA NV ANGALOEESFSTNDEEZEZLINLTND
(Meikle et al., 1988). HfhllZg X F L A ZZ T RWGATY, W2 FILFITHIK &2 R
L TRY, HiRZIZ Lo LTV 25w, AaxERy IERRICART S
AR OB RECHRES 2 W ITRER EOfELE LT, AEREZZXXDIEERZRLF
—IHTHDLZEDRRBEINTWS (Herndl and Velimirov, 1986; Fukami, 1994b) .

IHNETOFKRL OBEN G, o 30 I IS T DA BEYIRE 23801 K I ik
LTHFIZEWZ &, 2 ENT IO ETITHEODAEE L FICE N & L
WM E RS TE, ZOZ Lix, Vo TONWMA M RIE e < IR ERT 5
AMEBEEOHHEE L LTV TWA Z L2 R THDOTHD. L L—FHT, T
ZEN G, Y T EOMEREOREEMRITY T 5B T O & 1T R > T
L8, FEOBWNIEFHMELH LR ILRENGNoTER. 2D LiE,
Y ADGWARIL, A0VEK P OWEMER ISR LT, MW E DR bR D
MTHRERPELEMIEFLTNDEZLERERTILIEDTHD.

L ZATIHE, AERHRICE D2V AEORBNRRE RBEE 2> TEBY, a0
FABIZ X @ AR SCARIE 53+ S50 70 CERBE O W BRI R D B 72 537, Ml D 5288 D FTREME
HIEfE I T 5 (Sutherland et al., 2004; Pantos and Bythell 2007). F7-, FEFIZ
Yo ARMEAFAET DM BEHEE DO FIOWK & RS> TND ZENRRBINTND
(Webster and Bourne, 2007). o T DAFE « /3Wed 2 K501 A O B4 72 BE5E HE
THHEBZZLNTWDA (Fukami, 1994a), — 5 TH ¥ TRERICITH & O K% 5 O f&
Y BEFH L, ME OB ZME LD Z Rl En s (Koh, 1997). ZoHZ
EVE, U S OPEH T D REDS, BRRE L LB oA 5T, HOAREOMEICITEEE
WEH D VT EDE L > T D I ENRTREND.

oA, MLy, FERUCETHAELRLGITCFH S 2 WITERE A N A DOF %
LV, KiRSEOHWESLZ DM N B D Z EN TR, Yo TRROMEIZ 5 2
DEBIIFHOLINC Lo T kT2 2 R TPRINS. LoLans, Yy aifFics
J OB REE DRI DN TIHIZ E A ERRN 72, H o T O3 Y o TG O M
IZHZ DB BIZOVWTHIFEAEHLNE RS> TR,

Z TR TIE, EHEMEA T IEA IO ET AT IAREEA L T D EMED



P P A (& 9 2 KA BT P8 YA JE 2 k3 2 ONR] B 2B 117 oD R TR PRy 52 B i JE) 520 oD ¥k & <&
TV & U OO, RICBWTESFED 1 D THD Acropora hyacinthus B LN A.
formosa T OWFE KIS K OBLG EDWEK 2 EMIRIICERIR L, REHESSAERYIREZ 5 &
EHIT, MIEEL b NTHMEREEMRZ TN D 2 & T, o 55w Hs 88K o O/ E
PRI B R DB L T DOEEBZHA LT L LA E L.

(2) WFFERCR OB
1. MFEOBEELE L LoV v IO WaHEY
(ZK9)

e AR OR BT 75 YA 36 O] SR ZE IR T AR AR SEBR T O - o ARV VT, B
VA FED Acropora hyacinthus B LN A formosa FZFERD Sem AN O UTE L 5m LA X
TR VTe BN WK B N EUERIBICEREL L, TS OFK O MR Sk L OV BEEE K Ak

BTz 2 ORESR, R O L 3. 33(£0. 15) X 10°cells/ml THh o7 D
WZxt L, Yo T EOME BT 5.62(£0.23) X10° cells/ml &7V, WP IAfE LI
ZOUETEBEEKF LY HAEP<L0.05)ICEHWZ ERNbhoTz. E-iEKFPOAEYE
FEOHEMT 2 78 AICHBEBELELS R-oTWe, ZNHDZ b, YrTfFE i
ADERE W LA AFIE L CHIEAEM L TEBY, ZNE TOMRELFE,
Y ADFIAED D EEEE DO E L 7o TWVDH Z ENRHD TREINT-.

ﬂﬁi ﬁﬂ%ﬁﬂm@m%iUﬁﬂﬂﬁﬁmﬁﬁ%ﬁ%%%@ELﬁﬁfﬁok.ﬁ
B D TE RUIZ IRV T, K - M) « I FRER IR EE S OW P - (L RYBR BT 2 ke L Call~ 7z
*7=, fﬁ%“@@@ﬁ@“@%éﬁ‘//\ﬁ X FVU A (Acropora hyacinthus) & AX /%I K
U A <+ (Acropora formosa) % = LE4 3 BHAT DBV, & 7% 2F CTHEIF CEAED E
THEBHERZ T o 7o, Wi TR 3 FEREN O T (5emLIN), BEL U 5mLL
WIZH IR SN WEFTOWKE, NSl y 72RO 72T v 7 v
VoPERG, Ya /=TI ZIZE0KOBEIEHIRWVWEIICHER LN bRIL, &
BRI H B o 72 KT R I B GF/F 7 4 LB —T A L, 58 £ THRERE LT,
HUERRY |, ROKROREEY (BFREAREZES DON - [AY > DOP) Sea8HL (V{7 e ek
ZEFH DIN: [[A VU :DIP) A, b NIMEEZHIE L
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Fig. 1. 2007 &£ 5 A5 12 AT CEHE 7= A hyacinthus B L A
formosa ¥T1E73 6 ONZEIHWE/K (Control) FHODMEEE OEHIZHE). (A) @ K
AT, (B) BRIR AR SEBR T

2007 £ 5 H 5 2007 4F 12 HD 8 » AMICEI S L7z A hyacinthus B3 X VA, formosa
U572 5 ONZ ALK (Control) HOMEBOE LI F (Fig. 1A), KAHTIEIAICIER
DL, JEWEAK T 2.0974. 05 (F¥J 3.84+SD1. 87) X10° cell/ml O#IH TLH)
L, HARME (2.09X10° cell/ml) X 11 H, fEfE (4. 05X10° cell/ml) % 7 HIZEBIH iz
HOD, FIEEREBREHFEINIBR I N o72. FHITK LT A hyacinthus 1%
TiE 1.82713.2 (¥ 5.98+SD 1.62) X10° cell/ml O#iPHCTLEEN L, /KM (1.82X10°
cell/m) X 11 A, HEfE (1.32X10° cell/m) 1% 7 AICBII S 7=, [FFEIC A formosa it
5T 2.85714. 3 (44 6.29+SD 1. 25) X 10°cell/ml O#LPH CTAEN L, KIEME (2. 85X 10°
cell/mD) X 11 A, HmEME(1.43X10%cell/m) X7 HIZBI SNz, WTNDHEICH, JE
WHEAKT TITMEBEIZIFEAE —EL >0 L, YramETE— 2 ESEHL



7o Fio, Yo AEHFETIET-8 HICHEBEEN G RN R 6 (Fig. 1A).

RER AU BRI IZ 31 2 MR BT, JRAMEK T 1,414, 89 (¥ 3.28£SD 1. 13) X 10°
cell/ml O#FPATEEIL, KHHETTETATOBIMIK R & [FERIC, SRR (1. 41 X10° cell/ml)
X 11 A, AEfE (4.89X10° cell/ml) X 7 A B =47z (Fig. 1B). KA TP yA OB
WL [RBRIZ A hyacinthus Ui CTiE 2.8279. 89 (Ii"j5 10+SD 3.47) X10°ell/ml OFilH

TEE)L, fHEE(2.82X10° cell/ml) X 11 A, =l (9. 89X 10° cell/ml) i 7 AIZELH
iz, [RERIC A formosa 5 CTlx 2.87711.5 (q:fJG 29+SD 1.25) X10° cell/ml MD#i
PHCAE L, HARME (2. 87X10° cell/mI) 1L 11 A, HEfE (1. 15X10° cell/ml) X 7 HIZHL
B ENT-. BRRARMEEBRATCRB W T H Y > 6 CIEEER I N K& R E#H R H Y,
KABTPEIA & [FERIC 7-8 ACHIEEEN & < 2 A M R o7z (Fig. 1B).

KA VAR X OBHEMRIEEBRFT O WT O M EIZB W T, A hyacinthus WTfEE A
formosa dT 5 CITME B EICENIZ ERZ BV LT, o TOMEIC LD K& E
VMT 7o 7= (Fig. 1A, B).

ZO L EOEMFEAKKRSE (D0C) RELZFM 2L A, KA E T, BfEKH: T
St 1.21(£SDL. 21) mg—-C/L, A. hyacinthus {5 T 1. 41 (£SD1. 30) mg—C/L, A. formosa
YLF T 1.45(£SD1.50) mg-C/L &72 0, 8 AIZ@E< 720, 11 AITEL 2R RS
T, BRI EBRAT CIX, SR T 1. 29(£SD1. 16) mg—C/L, A. hyacinthus 1%
T 1.46(£SD1. 34) mg-C/L, A. formosa ¥T#5 TN 1.39(£SD1.22) mg-C/L &72 0,
KAWTHEIAERER 7 A-8 HIZHML, 10 A-11 AIK T 2@EmN AT, FEICEF
REAREZEFR (DON) X, KHANTEIA TIX, JEL¥EKTFEYE 22.2(£SD10.36) u M, A
hyacinthus T35 CY4) 23.5(£SD7.53) uM, A. formosa ¥rfH T 22. 6 (£SD8. 47) uM
E720,DOCHREE L 1T H2 D 7T H-8 AIZA72< 720 10 A-11 A TEmL RMHEMAR bz,
R TR AR I SE R IT AT OO Vg 3k T U, DON i B 23 J& 5 ME /K T4y 24.2(£SD7.82) u M, A
hyacinthus T35 CY4) 24. 4(£SD8. 77) uM, A. formosa ¥rfH CTX#J 25.4(£SD7.91) uM
E7p 0, RAWTEEEFER 9711 AT 2EmA R o7z, WFER#EY > (DoP) @
SEVREE L, KAETVEYACIL, UMK « A. hyacinthus 1% « A. formosa WTfE T, il
23 0.51(£SD0.66) uM+0.66(£SD0.84) M-+ 0.58(£SD0.67) uM, [ U < BRI
FTATC, 0.17(£SD0.23) p M+ 0.29(£SD0. 41) uM =+ 0.27(£SD0.38) uM &7, Wit
6 8 Alct A FHECTam RAOBEMMAR b7,
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Fig. 2. 2007 =5 A6 12 AIZHNT TRIE Z3172 A. hyacinthus B LN A.
formosa ITfE 73 & N EDHEAK (Control) H D DOC DIEFEDZEHIEHE. (A) :
KAWT, (B) BIRARUEFZERFT.

—J7, BEREREEORGFRERELRER OIN) REZHELLEZA, KRATERTIE, &
DUFK « A hyacinthus ¥Tf% « A. hyacinthus 5T, FHE Y 1.39(£SD1.20) uM -
2.18(%£SD1.65) uM+2.19(£SD1.63) uM, [FARICHEIRMEIZERFTRICTIEL, F¥) 1.51(=
SD0. 96) u M+ 1.98(£SD1.36) uM =« 2.08(£SD1.09) uM E72 0, WFNOBZFTTH Y TiT
IR ARICHEARRRCRELSLHL, BRELEGIRIERAR LN

Z DX 512 DOC-DON-DOP & L CTHIE SN IEFREAMY OIREEX, Vo TOfEOY v
UL & SO AKIZIB VDT RE RZETR 6o 72 b OO, DIN ITJE0MAK & g7 2
& A TR VME M A R ST,

ARIFFETH O NIBGHEIR CORM RN, KA R IAI L OBIRAMAME BT O W3 i
BWTY, £72 A hyacinthus, A. formosa OWTILOFEIZBW TS, FHE B ILE 01
KIZHARY TEFETE L 22MEAMMA ROz, FRZ 7T A8 AICHEDENKRELS 2D
RS AL, T ORIZIE, DOC X DIN DR & [FIERIZ & < R DM A R b7z, BT
FEFICT IO RAEENERIZ D T & BRHE ST\ D (Halfar et al., 2005). K



AT PGSO R BRFTIC B W C O ERICIE, Yo TOEE- 2T 268NNy 5
Z LT DOC DENEL 2D, TROEMESEMEE S L TR LA TS0, v
TUTEE TR KIS SEBEENEIN L2 b0 B b, TORE, MEOAEY
DFFIZ LY, DINBESEMLTND Z ERB X b,

& Z AT, DOC X DOP DIRFEIL 10-11 AIZIEFEF ITIRVMEIZK T L TR Y, MEHb 72
VIMZH B BT, DON (X341 10-11 AL TWe., ZoZ &, WKRPIZHMm L Tn
LIEFEREAM D CN-P LR FHICL YV RES LB L TWDLZ ERRBE I, ZORKE
LCH Y TAEE-SWT LA OETL T TREFHEENDZEL L TNDLEZ ENBZI LN
7.

ZOXHIT, Y TEHFICZR T D EEY OIS L o TEM L T D ATRENE
DRI NI Tzd, BT LR TOMBEREN Y 0w s FIH L CRIFFICHEM L T
WD EITBRS A WATREME N E 2 B, £ 2 TIRIZ, DGGE EZ2AWT, MEEL 2
Ufd K OVEDMEAK & T 5 2 & T, MERER Y ARWMITLY ED LD g
ZAF TV DD HON TN,

2. YV ADRERD B REEA NI 5 R D R
(EHD)

BT IR X OEL WK T OMEFEANZ DGCE MBI LV N2 L A, WE
DNy RRE = DIIZ LI LIERELS ER D 03 gholz. ZOHIZE, a0
SR ;I N DY RE: T W B BV % N ol Nl e 4 =% P S TRV N S sl 5 DA Y %/ NS Sl Nl e ¥ 2 oo R R N SR
DOLTH U AORFETITRAONR2N AR, b TofEICL > TRRY, A
hyacinthus DITEEOHRTHOEND HDOR LR NE D, &HDHWNE A formosa DITFED T
RONDEDORENBNEDRE, WS DO NRE—RN5 Z ERWhEolz. 2D
s, YUIOSWT HRIREOHEDIL, BT OMEREMRICK X R
ERIFLTWD Z LR ENT.

MEREE RS KOV RO ERERIC L D, Yo TORRITE DO MEREE I+ 5 &
FEHEEE ChH L LM BN ol LnL—FT, Yo AORRICITNEDE &
LCOBENRHDZ &b THENTWD., 20 LIk, JERHEAKPICSAGT 5 MEREE O
HZ, MR K > THFEAZRES N D b O LMl S D b OBFIET D Alietk 2 "3 5%
bOTHD. £z, HOLMEITY TITFHESIIND DD, WIZ, Kk Zz B 5 ME I3 L
TITRBIER 2R3 2 ENB RS, KRS o T BEAE MR 0 0 B RE 4R (2 5 B 228 i 0D 72
ROTENRE, TROOHEMMRICKE RPELZREL TV ZERTHEND. Z
O VR 2RI T oD AR AR SR PIT I O MRS F5 T 2 Bl LA EK Y &Y TR O A
Bk L O A BEERALRR 2 G ~, V> T O REHE 23 8 18 g K o O M B O REERAAIC 52 D 5
IZOWTH LT LE S & LTz,

AR & [RIRR, B OR A BT VR YA 38 2 OF e 0 VR ZEUIRE T B TR ARV S8R AT oD J i g Jak C,  J&I B
) 6m ARICY o IRFEE LW FTORE K & BIGRE CE 5 CH D A hyacinthus B
KOV A. formosa FERDFL TG bem LINOHE K ZEE L 7=, FLEL 0.2 um Millipore Filter

B (Y

L



TRKZ A U CHIE A 20818 - fiE L, DNAFH L7206 PCRICE DV EEIE L7125 & EX
VKENAZATVY,  DGGE 15 THHBEREEE ARk 2 AT L 7=,

2007 ££ 5 H /b 2007 £ 12 Ho 8 » AMICAERS 8 FIERIRS L 72iKIZHOWT, A
hyacinthus « A. formosa € XVENDITEEZ R &b NI E LMK (Control) DHNFHELEER L Z
DGGE IETHHT LT & 2 A, 11 AZRIZEAEORKTY v IiUrls & AR & TR
72BNy R — BRI, W OMICITME QBB OEWDRH D Z L 50
Lleoiz(Fig. 3). T72bb, JEBMEAKT & B L T, Yo T CHME IR LT
WAMIBEMEDNEET A ENHL N o7, F£7-, A hyacinthus, A. formosa \ LD
TR N T HRBHRR L7272 2 3 BEARMITIL DCGE D/ R/RH — TR & 72380
FROLNT, P TOERICE D ETZNIEERE LSRN ER DT,

FH OV P LMK DM AR AT A 2 A, TH9 10 H
TRICREZEVWR R O, BURWEERFTO 7 HOREHIRROERICERRS -
DTHDHN, Mo AIZHRTE 11 A (CLCLL) OFHEI 72N RBfER & iz (Fig. 4).
A. hyacinthus 53 L O A. formosa 5 CRDMWEK TIX R L2V R C1T5 BIO
Cll AHER SN DITK L, BB AT FET Db 00b b3 i fF TIER 57
VWY R 06710 RS vz (Fig. 4). $£72, A hyacinthus 5 T/N> K C1-375-11 23

WTEXDHDICKL, A formosa 5 CIIMERRT 5 Z &K, o B THEWD
Ronrz (Fig. 4).

(A) (B)
A hyacinthus A formosa Cant. )
A. hyacinthus A. formosa Cont.
|
C1-¥ C1¥
- Ce+
G2 - N
Ci» ‘e :.9
d CB»
G4 Gy N
Fr (g Co»
b o ﬂ-’
C10
| : -
¥ hl

Fig. 3. 2007 &£ 7 AlZER S n/=% > 2 (A hyacinthus 3 X OV A formosa)
PT5F K OVEDHEK (Cont. ) HOE R vkE N & — > Db, (A) KAWT, (B)
FEIR.

2007 £F 9 AIZIZRABTPEIHTY > TR R b7z, £ ORI 13 A (E1TE13) D%
BRI R RINRER T & (Fig 5) A. hyacinthus TR X OV A. formosa {5 T D Bl 5%
Sl B (EU5-11) %, W Hr TEHE T ALV R (E6711) 2R S
7= (Fig. 5). £72/3 N E1-3:5-12 1%, A. hyacinthus JifE CHER CTE 7-DIZxI L A. formosa



W CIIMER TE T, P TEBTHLIEVRALND Z RPN E o7,

Fo, RUH o IfE2 KA SRR TR LZE 2 A, £ TOH TABHIRKOENC X
LM B OE W2 WEFR T 5 Z L A Hk Tz,

ZDE I, DCCEIEIZ K HERIKEYD /N R — RN G, JE0MEK & el LT
VAFETEL RO OME, ERIFEAERONRVHEO BN NDL I ERB LN E
Role. TOZLIE, b AOGWAEM ZHEEE L LR L THEIEL TWDME &,
WK OBUEE R LV B2 I SN TV A MERFIET 52 L2 REB LT 5.
X 51T, A hyacinthus* A. formosa MFEC/Ry RARNEZ —NZEWRR LN E, HDHW
ERICH > T TH-> CHAERFHRICL 2B R O LD, o TOMCLERRE

Bz 988

BlC X o TR DRSS N R, FOT-DMEICHG D HENRLAZ ENEL L
nic.

(A) (B)

A. hyacinthus ~ A. formosa Cont. A hyacinthus ~ A. formosa Cont

E1i

Bl

Fig. 4. 2007 #£ 9 HIZE B &N 7=V > =2 (A hyacinthus B L A
formosa) L X OB K (Cont. ) FOEZIKEN/NF — L DLlE. (A)

KAHT, (B)BLR.

3. FEULOJFIR & 72 2 M ORI K3 2 sz it
(FK9)

BB L7 TR I L D A 2 T HE R RO B 3 B AR A Y v TR IS S
WTHMLTED, RIS L TRIBRIROD DERADEES .. Zh b2 /KT
flE Lt ST 5 L, 2 BREE T2 TEAK 80 FLT 5 Z E RO E 2o
oo =0, D OB R EEIRMEILY L TONWT DERICH L Th E 0 BAT A A
RET, ELLnE0N) LEEAMHI SN TSI ENShoTz. ThODRRIE, v




= E MBS 2 L TR B ERM 2R > T2 Z L 2RRTHHDTHS.

1998 FITHEABY B T o T O A2 FA L TRk, HRSHT, Yo 2o Aok
BRI L7220, Yo aORmIBNRERMEE > TnD. raoafkix, o af
PIZIEAE L TV 2B O —FE T 5 18 1k (Symbiodinium spp. ) 2Mi] & 2xOJRK TH
TOENNHEETHHETHY, KBEA R LVRAERERFERE SN TWHWS., LELAERD
AR, AWK ART 2MEENSALOFRR O —2 Lo TWDH EDE#HRH Y, %
SOBFENBIES N TV D, Fx TRE, EXRF LIZMBEEIZ IS W CRBIORIRA & 7
2 i e O VETE 2 25 L < il B 2 W T 2 M R ) O BFSE A S L T & T
ey H VAR R IR & R WA B AL IS0 D 2 & D, O K5 7248 B s R DA
ERERERY Y TARBMERICL /ML TEY, ZhonrIpfbo—ERKE 72> T
HOTIERNNEEZ, BREBEOEEE L ETL2MEORSE LS, AboER L
LCORRENE, S HIZEYy TR L 2 Y 2 T OREGEBAEIZ DWW T~ 7z,

AR K A BT O Y TR IRV T, KRB Z BRI L, BUS oY
APOEDTAGRFERL L O A T INTF v —% 7T v A BIHN, 48 R~ 7urL—F
W= Fig. 5) (Fukami et al., 1995)(2X5 Y Symbiodinium FXIAME DR AT -
To. TOFER, SAEEITKFITHEIML, FKT400-500 cells/L OFemalipE 239 > T #E
VRIS o0 LT D T E USRS T 682k o7z (Fig. 6).

Fig. 5. 48 RvA 7 a7 L — MEICXVELNT, 1R 2 A
57 2V (BWERED . FZEIEERSRLONAWN Y = VIZITE A HEME L7
BN OND. HEHEAEOHEIITBOaNELS 72D (HWERHD.

REEMER R DN = VIO 2 oBEL, —IRA 7 U —=2 7 % 32l L 7R R,
H BT U CHOBIIE M2 n B RS 55 20 BRaoBES h. 2hsizonT, 16S
rRNA OHEFEECHINH S < 3 FEFRINLE &2 it L7z & 2 A, Alphaproteobacteria 23 3 £,
Gammaproteobacteria 23 11 £k, $FET DI LN TERDP ST DONB 6K TH - 7=,
2D BRHZIRWEERIEM AR LT IBERIZOW T, Aflia FWo v I~ DGR %
Ehi L7=. KHABTEEE CE S L CWb A hyacinthus B X OV A. formosa % /KFl CHHE
L, § 1 BEBIERSE=HE, KEREL 25CEB L0 30CIZHE L, TE M



IB KA W EE 10" cells/mL &722 X9 (THEFE L CHEBRZBAM LTZ. TORME, EEBREAM
#% 53 WE[EC, RmHE 2 B U 72 EBGR TV v SRR OR 80% 2N b L= ikt L,
P 2 127 L 22 W EEBRCR TIE, 25°C » 30CW RO EREICEWTH T Ak I<
ENCEELZ e BN E o7 (Fig. 7).
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Fig. 7. /KFCHIE L7- A hyacinthus |28 RIS AEE 1B #RZ2855E L, 53 MR
B LT2RED, o IO E D D FEEH O EIA . Treatment 1: il EHEfE, 30°C,
Treatment 2:fMEEFEREfE, 30°C, Treatment 3:ME MR, 25°C, Treatment 4:flF
FEpzFE, 25°C.

UL EofE S, o SAFTUEICOMN LTV A8 REAWHME 2, o2 oafbicE R
REEBERIELTNDZ L EBIRBTEH0THS.

EZANBRENZ L2, < OMEICE > CRFARBMEE TH 5V TORKN, =
DX D728 BRERE IC & > TEZENIE EAREE TN E 3ot KART
OIS A hyacinthus B X N A formosa #ERH L, ENICTH I A — FD FizH v
IO EFETCLELRETHZ LT, T ITOMREED. D OMKIXTE
D12 D B OWE K CREFFEE LN DERE L2V E D ICHEE L. b ToRIE 2
BEFEI LA KGR OBRERZ & T L, Mz & A7 MK EZ B AV 10um » 5um O F v FB IO
GF/C(1.2um) * GF/F(0.8um) DA T A7 4 )L X —TIAR A8 L, HEIIZ0.22um DIV ART
T4 VE—THEPEE LT, T OBERIZITR 20 ug—C/L OBEFRERAMRSENE ENT
W=D T, FFRFED DOC & de FeTY X7 b B AR L, 2 E IO IATR 28 R
I 1B BEZ B L, RRIFMYIC 2 OBATE A WA E B L 72,

0.1

Log absorbance (420 nm)

0.001 | | | | |
0 50 100 150 200 250 300 350

Incubation time (hour)

Fig. 8. A. hyacinthus 3 LN A. formosa 7> HELEL L 72450k L ORI R
FE DA IR FERICTHRL U7z FeTY 27 b UM T, 48 s IRAIE 1B
RO EFE.

ZTORER, WIRFERBRE L CHW, ZABEME TIXRWEE OWEMERTIX, o Tk
RTH FeTY B THIT & A E L DOBFHIZAEN R SN 72Dt U, 18R BRI E 1B



BECUE, Wiy TREORIE & HIC FeTY KM TOBEGE & i LU CH B ICE OIS K S
HZ L5 ho 7= (Fig. 8).

INLORERIE, oAl s TAOFER & 22D RO & D K 5 e EEME X, i
OFMERENEETEIEE & U TR LT D o SR IS 3 LT S 0T 5 aTRENE &2 %
BT 5bDThY, JFLWKPIZART HMBERE L Yo = & O mICITEHME TR 72/ 5B
BEHRGFETHZEEBIRLIELDTH S.

(3) “Fpk 19 F R OWFIE R

O A 3¢
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H
4, EARME R AKE - KBIESE - B EAE. EEREK E RBKEZ A R R TRES
L7-KFPCTCOFEETZ 7 o OB, EEBE /KA %S deidE 2007 410 H 4 B

O

2007.5.23. mAEUETE, TENZABRREORERERD S |, RELAKE

2007. 8. 13. kT, 17 2382 0@ N — A miiEim s AR ), RRAKE
2007. 8. 29. mEET R, B OEA BRI, RNk

O E G5
2007 FRRE MECETRIEK I A T2AT9E), 1080 T (R%)

1C. BEAVORKBIIHT Z2HERTFOMA (RRF : REBR )

(1) WFHFEEm

S HNDTIEE, 1967 I ZHRORIAYGTT VRN L RFITIAE L, WEBITHE HAD
B\ IR o Tc, £ DKk, b7 SABGUEITIEF L S 7225 90 R0 B B OUA RS,
FEDPATN WG S, MAEOFEMEATH L 7 VEREICKREREELZHLTNWD, K
JERYLEDJRIKME T D Nocardia seriolae DIEFHZM: « MR « YRS - o
HIMFFEIE—EBIT AL TV D 23, ASEDOHFFRIT MO FUFMEE & Hefg LT & 262720y,

ZIT, AR TIEZE T, &SRB DREOBILE LT O ToIZ, YR DRH 247\
lBsm D ER 2R Lic, o, BIRICK T 2 ARKEOMEIE - ERELHIWT 572012, #Efi o
BRI DM T TRLEBEFRESTA XT 5T LIZL > TAERKOEIZONTS
Rt L7z,

S 5T, FERREGA LY AR 2w LR AR B 21T o T

(2) WFZERR DOE

(EK)

KIFFETIL ) BT 4 TIEJRINE Nocardia seriolae YA E 6 6 ¢ D7 VU HAMNIZ
PR B OAFEE R O NIRRT BLE 21T o 7o, FERRIEGL T &g 4 B2 &
DIELENED LI, BIEFOLEFEBIIEES BZRETHEMLI-0bL, —EOEKTHRE L
7oo TREFHRRFIOBEORE, B4 B L0 | MEERREED SR S ONC LR TRl
SN, FEHOREN, BRERTRDONDL D &R > T,

(k)

HEEA (X, A BHI (NaCl J2EE 0. 5%) Kitiz FHWC 26°CT 7 HIFRE &R L7, HEHT 5@
BRIZ. 7 BV DT SERG R O 5 4y B L 7= N-2926 k%2 -, it LT, 7Y &21{f
AU, BYHEE LCHAEMNEZR W, £79. ZARE L7277 A8 —X A0 /R
BRAEICEIRE &0 B L2, RICPBS IZRRE L 0. 5mg/ml & 725 X 5 I Lz, fialfalc



I, ANZ 0. 1m 1 Off ~HfE L7z,

P TV o TIOoOnTIE, BH1IBT 27TV 7L, YR8 HEBE TITo7e, v
TV T KNG LB SIS Z 22T T, o~ R LT Il U Y
ZAWTR Inl BRIMZIT o7, EO%, EOBEEZIT O 729012 50 u 0% A BHI (NaCl JREE
0.5%) BEHICWBIK L7z, fEHAGEEIC OV T, FIEMOKE, BREOME, EHHML, =
7. Mg, BIOBBOGEEZHREY Lz, 72, 2 OIEMNICRYEBRYIFE T Ic R N7
DI DWW TR, ZDORFUBENOIREZITT> TV K oI LT,

BB, L & B> © BHI (NaCl 22 0. 5%) FAEF iz V. RSB IR TiE 1%/0)1
Eb b B W THODHEZ T o7, BIRICE T 24AMBOWUEIL, BigzHB L P B S ZMm
ZCHREVF A XA LT, I, R BHT (NaCl #2FE 0. 5%) K5 HIIZ 50 p 0 &2 89K L 7=,

AREBRIZBITDHEOEEIL, 25°CTITo72, 2 TOMERNKbsT=%IC, =T « Dk -
BN - M - R - 6 - TREES - AR L 10% AR~ Y R E W TEE LT,
BE#H, EECHESTRT T O ZFR L H-E 20 LTI LT,

—E—B 19 DEFE
— o —RIERTAH

, 1x101

6
Days after infection
AL BRIl O A BHOH T

N-2926 #i & AW B EBRICB T 2R RO = EXIC R L, SECAEIL, k6
HEDOHIMN LAY 10 BB E IR TOMENELE Lz, £7-. Bl 1lg 720 0k
BECAE U7 AE R, b HIR E CAERITHEML, Z0RIZ—EDOHEDBRIZNT,

7 VARG LIIE L 72 AE O R R 72 ik 2 LU ISR LT,

S HNT 4 TIEDRHERRJER (7))



FBREGLETO 7 ) OFFEER (7))

G 2 ) T2, fCIRRSE 5 B, MRIRC I 4 AR, BRI 5 Hig
Moy XY L LI/NARMBE SNz, £, BEY 8 HEOBNR & MBI S 7o fb
Hid =27 v AFRTHMD LD 7o, &Y 10 B OFEM AN L2 BRICiE. OFE ST b



INE R DT WERR S HLiz,

FEBREYL o O TR BRAR AR B OFE R R CIRRYE 5 B 1% O BRI 8 ELH 0 KRk o B pk
BBl I, F, MIBRTIREY 4 B % K0 MRS AFERE S A RD b, &
D, Nyx U & LRFE/EICHKE L, 2B TCLRIETH -2,

FRE A CTRO DN RFIEIL, BRELEATRDO LN D LGN RR ST,

%\iﬁm‘ikwfﬁﬁu T LD WEFIEZ FFHLT 5 %, SEREIRE, Wk,

(3) Wroesm
O
1. Stationary phase culture supernatant containing membrane vesicles induced
immunity to rainbow trout Oncorhynchus mykiss fry syndrome. Vaccine, 25, 561-569,
2007, M. Aoki, M. Kondo, Y. Nakatsuka, K. Kawai, S. Oshima
2. Characterization of cleavege sites and protease activity in the polyprotein
precursor of Japanese marin aquabirnavirus and expression analysis of generated
protein by VP4 protease activity in four distinct cell lines
Archives of Virology. 152(6), 1103-14.. 2007. M. Imajoh, T. Goto, and S. Oshima
3. Effect of total replacement of dietary fish meal by low fluoride krill (Euphausia
superba)meal on growth performance of rainbow trout (Oncorhynchus mykiss) in fresh
water. Aquaculture. 266, 219-225. 2007. B. Yoshitomi, M.Aoki, S. Oshima
4. Characterization of a new fibrblast cell line  from a tail fin of red sea bream
and phylogenetic relationships of a recent RSIV isolate in Japan.Virus Research,
126, 45-52. 2007, M. Imajoh, T. Ikawa, S. Oshima
5. Glyceraldehyde—3-phosphate dehydrogenase of Edwardsiella tarda has protective
antigenicity against infection of Vibrio anguillarum in Japanese flounder. Diseases
of Aquatic Organisms, 75, 217-220. 2007, Y.Liu, S. Oshima, K. Kawai.
6. Isolation and characterization of virulent yellowtail ascite virus.Microbiology
and Immunologybl(4), 397-406. 2007, T.Hirayama, I. Nagano, H. Shinmoto, K. Yagyu, and
S. Oshima
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g R, SR . ORI —ER

2. BRUANAFES HEL  FXAAV RUANVADORT T7 4 v v 2@ ET IV
IZoWT. AUz R, RiE#E—AD

3. BAKEFR HEL - 7 ) BREETE R KR 2 A 7 R Y, KIS,
H LR B, RIgE—RR

O & 4

BHf#e, B 24 b T NU Y = JE K B GAPDH OFURAEIE & o IR TG e (2 B
THHZE 2,900 TH  (54H)

ZRERIE, U ARIERER BHEHANREEN X L REEERICERYET AU R
DANAT 7 FOBA%E 2,000 TH  (fRER)

1D. P EERRORELEFRHFAACEDLIHE - BRENFERORY B
FRREE - Hk #HE)
(1) BHIEHK

TEHE S TRE L T OBMEARER (LT I REEARER) 13, B - dREVH OO PR
DA SIENE « EWEENOERE L L E X MAICH Y. BRRICBITDZOREREMENS
K OMFEICEL>THRBENTWD, Blo TH Y IBEARRO AMRICE > TOEKE
ExDHE, KEGROBEHRLCEEERE LTOMIE, FM - #E LOMEO 2R 53, %
CIWCERT DM BAEMIIZ OFMEEEE ST 5, FICEFR, HAEICBWTAF o
— R BT HEF LD ETHWENEL Dy — DA DO T, Yo IRHEARE
ROEMSIEEIZL 7 ) 2= a3 VAR E L TCOREEZE L TWD, £ DX A =)
P IAOW RN, THAOL O TIZF A 2 ZEEEENMIBIC & > TRE 2L E S
WHE T oTz,

P AWHLDIRK & L TERAKIRICE 2 ABIERA = FTORENADICEK LT
WHD, EARTELREGEE - AEREOME ORI DA S 72 RERBBEIZRS
DTHD, TOMICH, WESBIEESEICL2BFFA, #HD T LE, FEHRES
P AES RS CARIEBIOERT 2 THEAEROLAEZ Y | ko
EMEREVEN T A=V 2T D,

ZOX I RIRBAEZIT . £ < OBUFMAESS NPO/NGO 234 TRHEARRRAOREE BV L
L7ZEBZ R L TS, 2 2IXRBBE O 2V v Tlid. EHEREX Marine Protect
Area; MPA) ZEUF O FECTHEHICE LI TS L, DAEICBWTEH, RBEATEEDH
REAFEEFONMTY o TDhE « HEOKRLDBIHEE > TV D,

L L s, o IREAREROMRSITIET, BB ME D & OfFE & 2tk
SWEHROBTIEIR+THD, VIO, bHEWHELPHBICHHATE 4 —
T T RAERE L TCOMEER D, MR RFHICE o TEENTRE LTV, £
MO THRWVRY . FIH L2 < &6 ARNEBIOREIZ L > THRAHELLT U,
IO XS REREFFEOICHA L TS eolzix, BROREZFICE=2J 7L, &



JEASTEBE L7 K 9 B & 1T 9 MR LA DFEN L EN D,

Z ZTCABRETIE, ¥ TR ORE Lo B ARAERRR L ARTEBIOBROEEL
R L, ARRORELFHROFIAZED L7203 ED X ) RPN LENEZ, B ARF
T L L TR PRRILCE S S B R T 5, TOOI, T AR EAREROBRA
RH. FHEEREO= 7 7 FRREICR > TW DUl (BLOE0 &5 2REAE 5
FLRPFLDODOH HHUK) IZBWTT 4 —/L RT—7 27\, BiHiO LR {7 5 T,
LELWFIHHE LIREDH Y T EBRTT 5,

(2) WFFERR O

AEEIL, BIRE L EAL TR V— 7 ik L. Sk IEORE L7
HEOFM & REDFRE, KT OERRA~D N A 37 b &2 DR 2R o 5
M%< o THA - R EITo7e, o, o OO BIRE IR ORE G FHMN F1E D J7 155w
(ZB LT, AR 2 T o7, b OMEL, LT OEY Th 5,

(ZE£9)

1 ERBREREOV L TELLOBERIZOWT, BT L — 7%/ LT HRERY -
SBFOMENOMA - o Lic, TORR, S &5 TCREVFEECHESIE S
DT AR 2 ERBLSE TR, Vo aoLHbe b k& <BEEL TWD RN
WD EERERT 2 T, BERBREORICE Y ZoOMBE~ROAT 5 TRERF Lz, &
fot v TR RIS T A U E RO GERRICH G T 570, AFEF 2 B (20 34
TT7E) I=vrAREREEL, TORELH D | Pk 20 4FEICITHIT T Z OB HL
THEODOWERELDH LT 572010, WHEESPREETHZ &ITRoT,

2. % T OWEORGALE OFAMLFEORF - B & EEOBEM 21772, F—I2, @Ak
8 DU O Y T O ORFMAEZ . CVIZ & 0 FEl+ % & dkic, ZITE s H#
ELTED WP OHUEERZ G Lic, 18, b Toifo L s ) o— g g 25,
T 28 L WFIEEZRET D LI, ZOTFEEZEBRICHEA L, 20 ik EOBHRM
R Z Bt L7z,

1. BRERGEmEICRT oY THEARRROR L BA - it & ORI D

Himks (BRERKEEGRIT) 1%, 1998 FITE Z - 7= {7 afbBi g oy, o=
MEICKRE R A A=V EZ T, TORET, HIRERIZED Y —7 TOAEENRKEDER
W, e, WEL Yy —EEICKRATEY, fEREMRE & O I Ul R EATER & 72
STH UV IWEOHET e V=27 NENH EF>ob 5, o IfEOHM S 2/ L T UL
Tl NEMENRD IO e Y MO, FIERHSL LGRS XA e 7%
ENWHH L THTE->Tn 5D,

HiRIE, PR 16~18 FEFEDORMIFL TH 0 TDWD VA Ra—R 2 S LT @ MiERES
VRO FdEF & BIREBICBET 2 A7 - 2B FENE] 2207 L AR, B



S UM RFER TG F2BRT) . TR AHE (KRB S BB AR 7e ) | fE B —.
AARFERS, gsiin (A SCREHESRE 7R b L ERMEO 7 Vv —7 2L, o=
MEDBIMCZ OFAERREN, Vo TEOLID A D =X A, o THELCICBER LTV D
EB b D g O NS E) & = OFIE O FTREME 72 Sl onW T, & - FREITV. 20T
nNrua el NOEBEME DXL CTE L, REES . Z OFEFHEEmRE Gt -
TRA) RN RFERE (7 - A - i) &I X 0. ZoWEEfkk L TE 7,
LFEFIEE OB X, o TEEICET 2R RN — s &21T>o T, TOHIET
DN, EREY T DOINRHEY o TR - TR TR Y . WH 72D OWVWEEIZ H
HFEOHEMRZRE L, Yo TONMELZEIRIYE, TNEX A — VL2 TR E L T
W Z ek TH U TOHAZEDD L) DO THDH, BHICHMOWEENLI > T52K
L7272 TS O AWM SRR ZELT S WO BERH Y . ARREZELI VLS, 20
Lok L ZMENRD D, R T EE~19 FEE T T, BEZ2P0LIC, SinEEn
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Fig. 1 ~ Map showing the study sites where larvae were collected from May 2002 to April 2003.
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Fig.2 Monthly changes of vertical profiles of salinities and water temperature in each study site from May 2002 to April 2003.
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Fig. 5 Monthly and spatial occurrence of 11 dominant taxa (group A). Adult distribution were indicated in the parenthesis as

follows: tr=tropical; te=temperate; id=indeterminable.
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Table 1

List of ichthyoplankton collected by a larvae net (1.3 m mouth-diamater, 0.5 mm mesh-aperutre) on the coastal area

around Ashizuri Peninsula between May 2002 and April 2003. Developmental stage were indicated as follows: y=yolk-sac larvae;

pr=preflexion larvae; f=flexion larvae; po=postflexion larvae; j=juvenile. (numerical percentage). Adult distribution were indicated

as follows: tr=tropical; te=temperate; id=indeterminable. +=less than 0.005%

. o Range of Adult . o Range of Adult
Specics % stnm S disuibuion PO " SL(om) 5™ disribution
Muraenidae Trachipteridae

Muraenidae 0.0l 19.1-168.5 pr id Trachipteridae + 5.8 pr-f id
Ophichthidae Bregmacerotidae
Ophichthidae 0.03 5.1-15.3 pr id Bregmaceros 0.47 1.5-11.4  pr-po tr
Muraenesocidae Moridae
Muraenesocidae + 249 pr id Laemonema nana 0.02 1.9-8.8  pr-po te
Congridae Laemonema + 9.3 po te
Congridae + 5.4-19.5 pr id Physiculus + 4.7 pr id
Nettastomatidae Moridae 0.01 2.2-3.5 pr id
Nettastomatidae + 7.6-10.1 pr id Carapidae
Anguilliformes 0.03 4.5-11.7 pr id Carapidae + 5.9-24.8 pr id
Engraulidae Ophidiidae
Engraulis japonicus 61.45 22-185 y-po te Neobythites sivicolus 0.02 2.7-7.0 pr tr
Clupeidae Sirembo imberbis 0.03 2.3-8.7  pr-po tr
Etrumeus teres 444  35-182 y-po te Ophidiidae 0.02 3.1-8.0 pr id
Sardinella zunasi + 4.2-6 pr tr Bythitidae
Sardinops melanostictus 4.85 29-18.6 pr te Bythitidae + 8.5-13.4 pr-po id
Sparatelloides gracilis 0.66  3.3-142 pr-po tr Lophiidae
Gonorynchidae Lophioides 0.01 2329 pr id
Gonorynchus abbreviatus 0.01 4.1-17.1  pr-po tr Lophiomus setigerus + 2.7-52  prf tr
Microstomatidae Lophiidae 0.01 24-2.8 pr id
Microstomatidae + 4.9 pr id Antennariidae
Osmeridae Antennariidae + 29 pr tr
Plecoglossus altivelis altivelis 0.01 5.0-8.1 pr te Ogcocephalidae
Gonostomatidae Ogcocephalidae + 2.1-3.4  pr-po id
Cyclothone acclinidens + 4.0-7.9  pr-po tr Mugilidae
C. alba 0.02  4.2-10.6 pr-po tr Mugil cephalus cephalus 0.01 2.0-47  pr-f tr
Cyclothone 0.16 2.6-9.7  pr-po tr Exocoetidae
Diplophos orientalis + 10.5-20  pr-po tr Cypselurus cyanopterus + 13.1 ] tr
Diplophos + 14.0 pr tr C. heterurus doederleini + 4.5 po tr
Gonostoma atlanticum + 7.7 po tr C. naresii + 3.2-4.0 po tr
Sigmops gracile 0.17  3.7-10.3 pr-po tr C. pinnatibarbatus japonicus + 4.6-5.0 po tr
Sigmops + 4.2 pr tr C. poecilopterus 0.01 3.5-43 po tr
Gonostomatidae 0.02 2.8-6.4 pr tr Hirundichthys oxycephalus + 4.8 po tr
Sternoptychidae Hirundichthys 0.01 4.0-4.5 po tr
Maurolicus japonicus + 4.7-5.6 pr tr Oxyporhamphus convexus convexus + 4.9-108  po tr
Phosichthyidae Parexocoetus mento mento + 2.6 po tr
Pollichthys mauli 0.01 4.6-7.7  pr-po tr Hemiramphidae
Vinci g uerria nimbaria 0.09  3.3-145 pr-po tr Hyporhamphus sajori + 7.8 po te
Vinci g uerria 0.02 3.7-71.7  pr-po tr Trachichthyidae
Stomiidae Aulotrachichthys 0.01 2239 pr id
Chauliodus + 8.0-8.3 pr tr Trachichthyidae + 22-39 pr id
Stomias affinis + 6.3-13.7 pr-po tr Berycidae
Stomias nebulosus + 8.0-9.6  pr-f tr Berycidae 0.01 22-38 pr id
Photonectes 0.01 6.7-11.6  pr-po tr Holocentridae
Astronesthinae + 6.7 pr tr Myripristis 0.06 1.9-6.1  pr-po tr
Melanostomiinae 0.06  4.7-10.0 pr-f tr Holocentridae 0.02 2.3-4.6 pr tr
Stomiinae + 4.8-8.4 pr tr Syngnathidae
Aulopidae Doryrhamphus 0.01 3.6-9.3  pr-po tr
Aulopus japonicus 0.03 2.4-8.0 pr-po tr Syngnathinae 0.01 7.9-283  po id
Synodontidae Aulostomidae
Saurida elongata 0.01 3.1-3.6 pr tr Aulostomus chinensis + 4.9 y tr
S. gracilis + 3.6 pr tr Fistulariidae
Saurida 0.10 2.1-69  pr-f tr Fistularia petimba 0.01 28-10.6 pr tr
Synodus + 2.7-6.8 pr tr Fistularia + 5.5-11.0  pr tr
Trachinocephalus myops 0.01 3.6-7.1 pr tr Macroramphosidae
Synodontidae + 2.1-39 pr id Macroramphosus scolpax 0.01 2.3-79  pr-po tr
Notosudidae Scorpaenidae
Scopelosaurus mauli + 15.9 po tr Minous monodactylus 0.03 1.9-45 pr-po tr
Scopelosaurus 0.02  4.3-17.5 pr-po tr Minous 0.01 2.6-4.5 pr-po tr
Paralepididae Sebastiscus marmoratus 0.33 2.7-63  pr-f te
Lestrolepis prolixum + 5.5-10.5 pr tr Scorpaeninae 0.26 1.4-8.1 pr-j id
L. japonica + 13.2 f tr Tetraroginae 0.03 2.1-57  prf id
Lestrolepis + 12.2 pr tr Scorpaenidae 0.03 1.5-2.9 pr id
Paralepididae 0.01 3.8-9.4  pr-po tr Aploactinidae
Myctophidae Aploactinidae + 4.2-53  fpo id
Benthosema + 5.5-6.0 po tr Triglidae
Diogenichthys atlanticus + 4.3-5.0 pr tr Chelidonichthys spinosus + 11.0 ] te
Hygophum reinhardtii + 8.4 f te Lepidotrigla 0.28 2.3-88  prq tr
Lampanyctus 0.49  2.6-10.3 pr-po tr Peristediidae
Myctophum 023  2.6-10.0 pr-po tr Peristediidae + 53 pr id
Notolychnus valdiviae + 53 po tr Platycephalidac
Symbolophorus 0.28 34-84  prf id Platycephalidae 0.19 1.9-88  prj id
Myctophidae 1.98 2394  prij id




Table 1. Continued.

- Range of Adult - Range of Adult
Species % st(um) 5™ diswibution P % SL(um) S distribution
Hoplichthyidae Lutijanidae 0.02 22-59  pr-f id

Hoplichthys + 3.3-6.8 pr id Caesionidae
Cottidae Caesionidae + 5.1-55  f-po tr
Pseudoblennius + 52 pr te Gerreidae
Moronidae Gerres equulus 0.05 3.5-8.6  pr-po te
Lateolabrax japonicus 0.01 3.2-8.7 y-f te Haemulidae
L. latus 0.01 34-62  y-pr te Diagramma pictum 0.01 2.7-5.1 pr-f tr
Acropomatidae Hapalogenys + 24-5.0 pr te
Acropoma japonicum + 3.1-38 pr tr Parapristipoma trilineatum 0.47 2.1-6.7  pr-po te
Doederleinia berycoides 0.01 2.6-3 pr tr Haemulidae + 2.8-3.3 pr id
Malakichthys + 32 pr id Nemipteridae
Synagrops philippinensis + 5.5-11.2  po-j tr Nemipteridae 0.15 2.0-5.1 pr-f tr
Synagrops 0.06 2.2-92  pr-po tr Lethrinidae
Acropomatidae + 3.6-3.8 pr id Lethrinus 0.01 3.3-5.8  pr-po tr
Symphysanodontidae Lethrinidae 0.01 2.9-47  pr-po id
Symphysanodon katayamai + 2.5 pr tr Sparidae
Serranidae Acanthopagrus latus 0.02 2.5-5.6  pr-f te
Caprodon schlegelii + 5.0-74  f-po tr A. schlegeli 0.01 3.4-56 pr-po te
Chelidoperca 0.04 2.0-4.3 pr tr Evynnis japonica 0.47 2.0-10  pr-po te
Epinephelus 0.04 22-6.6  pr-f id Pagrus major 0.17 2.3-9.8  pr-po te
Plectropomus 0.01 2.1-4.7 pr tr Sparus sarba + 6.2 po tr
Sacura margaritacea + 4.9-6.7 po te Sparidae + 29 pr id
Anthiinae 0.39 1.9-7.6  prj id Sciaenidae
Epinephelinae + 3852  prf id Argyrosomus japonicus 0.01 2.2-3.6 pr tr
Serranidae 0.06 1.6-49  pr-po id Nibea mitsukurii 0.08 1.9-49  pr-f te
Callanthiidae Pennahia argentana 0.01 2.1-3.0 pr te
Callanthias japonicus 0.01 2.2-4.0 pr tr Sciaenidae + 4.0 pr id
Pseudochromidae Mullidae
Pseudochromidae 0.01 2.6-5.6  pr-po tr Muliidae 0.24 1.7-8.8  pr-j id
Plesiopidae Pempheridae
Plesiops 0.05 2.7-84  pr-po tr Pempheris japonica 0.02 1.9-4 pr tr
Plesiopidae 0.01 2.8-6.5 pr-po tr P. schwenkii 0.01 3554  prf tr
Opistognathidae Pempheridae + 2.7 pr id
Opistgnathidae 0.16 2.1-79  pr-po id Glaucosomatidae
Priacanthidae Glaucosoma hebraicum 0.01 2.8-3.8 pr tr
Priacanthus macracanthus 0.01 2-4 pr-f tr Monodactylidae
Priacanthus + 2.1-3.1 pr id Monodachtylus argenteus + 24 pr tr
Priacanthidae 0.01 1.8-3.3 pr id Kyphosidae
Apogonidae Girella leonina 0.01 4.7-5.8 pr tr
Apogon cathetogramma + 4.7-55  f-po tr G. punctata 0.02  3.0-11.0 pr-po te
A. kiensis 0.01 54-8.0  po-j tr Kyphosus vaigiensis + 7.1 po tr
A. lineatus 0.01 3.1-7.2  pr-po tr Kyphosus + 2.5-3.7 pr tr
A. niger + 8.2 j tr Labracoglossa argentiventris 0.03 2.6-4.8 pr te
A. semilineatus 0.03 3.8-86  prj tr Microcanthus strigatus 0.01 2.6-4.6  pr-f tr
Apogon 1.59 2192  prj tr Chaetodontidae
Foa 0.01 2947  pr-f tr Chaetodon 0.01 2248  pr-f tr
Gymnapogon 0.01 2349 pr tr Chaetodontidae + 3.3-7.5 pr-po tr
Pseudamia + 2.8-3.8  pr-f tr Pomacanthidae
Apogonidae 0.04 2.0-58  prq id Pomacanthidae + 2.6-4.2 pr tr
Sillaginidae Teraponidae
Sillago japonica 0.08 2.5-8.4  pr-po te Rhyncopelates oxyrhynchus 0.01 2.7-3.5 pr tr
Malacanthidae Terapon jarbua 0.18 1.7-8.1  pr tr
Branchiostegus 0.07 2.0-7.6  pr-po id Oplegnathidae
Scombropidae Oplegnathus fasciatus + 3.4-7.5 pr-po te
Scombrops boops 0.01 4.4-6.6  pr-f te Oplegnathus + 4.1 pr id
Coryphaenidae Cirrhitidae
Coryphaena hippurus 0.05 3595  y-po tr Cirrhitidae + 52-63  f-po tr
Carangidae Cheilodactylidae
Seriola quinqueradiata 0.01 23-58  pr-F te Goniistius zebra + 54 pr te
Trachurus japonicus 0.97 1.9-6.9  pr-f te G. zonatus 0.06 2.5-59 pr tr
Carangidae 233 2.3-98  pr-po id Cepolidae
Menidae Acanthocepola krusensternii 0.09 1.8-52 pr tr
Mene maculata 0.01 2.7-47  pr-po tr A. limbata 0.02 2.1-94  pr-po te
Leiognathidae Acanthocepola + 2324 pr id
Leiognathus rivulatus 0.24 1.5-6.3  pr-po te Cepola schlegeli 0.02 24-3.6 pr tr
Bramidae Pomacentridae
Brama japonica + 4.2-52 pr te Abudefduf vaigiensis 001  4.5-11.0 po-j tr
Brama + 3.3-4.1 pr-f id Abudefduf + 3.2-4.0 pr tr
Bramidae 0.01 2.8-4.0 pr id Chromis 0.12 2.0-4.5 pr-po tr
Emmelichthyidae Plectroglyphidodon + 3.7 po tr
Emmelichthys struhsakeri 0.05 24-53  prf tr Pomacentrus 0.37 2.0-7.7  pr-po tr
Lutijanidae Pomacentridae 0.07 2.1-39  prf id
Lutijanus 0.01 2.8-52  pr-po tr Labridae
Paracaesio 0.01 4.1-44 pr tr Cirrhilabrus temminckii + 4.0 po tr




Table.l continued.
. o Range of Adult . o Range of Adult

Species % SU(om S diswibution PSS L (nm) 5™ distibution
Cirrhilabrus + 4.3-6.5 po tr Trichiuridae
Cheilinus + 4.5-6.0 po tr Benthodesmus elongatus 0.01 6.7-8.1 pr tr
Halichoeres + 4.9-64  fpo id B. tenuis + 153 f tr
Pseudolabrus 0.19 2.3-8.5  pr-po id Trichiurus japonicus 0.05  4.8-12.6 y-pr tr
Stethojulis + 4.5-6.4 po tr Trichiuridae + 49 pr tr
Thalassoma + 4.0-6.9 po tr Scombridae
Xyrichtys + 7.9-14.1  po-j tr Auxis 0.88 2.0-7.9  pr-po tr
Labridae 0.14 2.3-9.1 pr-po id Euthynnus affinis + 6.9 f tr

Scaridae Gymnosarda unicolor + 4.6 pr tr
Scaridae 0.01 39-79  fpo id Katsuwonus pelamis 0.01 4.4-79  pr-po tr

Champsodontidae Sarda orientalis + 43-55  pr-f tr
Champsodon 0.33 2.0-74  y-po id Scomber 1.18  2.2-15.8 pr-po tr

Pinguipedidae Thunnus albacares + 4.9-6.6  pr-po tr
Parapercis pulchella + 1.9-44  prf tr T. obesus + 43 pr tr
P. sexfasciata 0.02 2.3-5.8 pr-po tr Thunnus + 33 pr tr
P. snyderi 0.10 2.2-6.0 pr-po tr Scombridae + 39 pr id
Parapercis 0.02 2.0-5.7  pr-po id Centrolophidae

Trichonotidae Psenopsis anomala 0.02 2.3-6.6  pr-po tr
Trichonotus setiger + 7.8-15.6  po tr Centolophidae 0.03 2.1-5.9 pr id
Trichonotus + 6.0 pr id Nomeidae

Creediidae Psenes maculatus 0.02 2.9-5.7 pr-po tr
Limnichthys fasciatus + 10.5 po tr Psenes 0.02 2.4-53  pr-po tr
L. nitidus + 13.0 po tr Nomeidae + 34 pr tr

Percophidae Tetragonuridae
Acanthaphritis unoorum + 3.4 pr tr Tetragonurus + 3.6-3.9 pr tr
Acanthaphritis + 35 pr tr Caproidae
Hemerocoetinae 0.01 2.5-4.8 pr id Antigonia rubescens + 32 pr tr
Percophidae + 4.5 pr id Antigonia + 2.7 pr tr

Ammodytidae Paralichthyidae
Embolichthys mitsukurii 0.02 4.1-9.5  pr-po tr Paralichthys olivaceus 0.07 2.6-9.6  pr-po te

Uranoscopidae Pseudorhombus arsius 0.05 279  pr-po tr
Uranoscopus 0.01 1.6-3.9 pr id P. pentophthalmus + 8.5 po tr

Tripterygiidae Pseudorhombus 0.54 2.0-9.5 pr-po id
Enneapterygius etheostomus 0.01 3.9-7.6  pr-po tr Tarphops oligolepis 0.29 2.4-84  pr-po te
Springerichthys bapturus + 54-72 prf tr Paralichthyidae 0.04 2.1-4.8 pr id
Tripterygiidae 0.01 34-89 pr-po tr Pleuronectidae

Blenniidae Pleuronichthys cornutus + 3.1-4.0 pr te
Entomacrodus 0.01 3.2-48  prf tr Bothidae
Omobranchus fasciolatoceps + 3.3-4.1 pr te Arnoglossus + 5.1-14.1 pr-po id
O. elegans + 3.5-6.5 pr-po te Chascanopsetta + 8.7 po tr
Omobranchus 0.01 2.7-8.6 pr-po id Engyprosopon grandisquama + 5.4 pr te
Parablennius yatabei 0.06 2.3-7.0 pr-po te Engyprosopon 0.11 2.6-14.8  pr-po id
Petroscirtes breviceps 0.01 2.8-143  prq tr Psettina gigantea + 5.1-93  pr-po tr
Petroscirtes + 3.3-44 pr id P. tosana + 10.1 po te
Scartella emarginata 0.01 2.6-8.5 pr-po te Tosarhombus octoculatus + 8.8-182  po tr
Salariini + 4.8-6.3  pr-po tr Bothidae 0.19 1.6-7.7  pr-f id
Blenniidae 0.01 2.2-35 pr id Samaridae

Chaenopsidae Samariscus 0.04 2.2-59 pr-po id
Neoclinus bryope 0.12 4.1-8.3 pr-f te Soleidae

Gobiesocidae Aseraggodes 0.04 1.7-5.3  pr-po tr
Gobiesocidae 0.02 3.1-54 pr-po id Heteromycteris japonica 0.50 1.6-6.2  pr-po tr

Callionymidae Soleidae 0.01 3.2-3.7 pr id
Callionymidae 0.90 1.4-6.4  pr-po id Cynoglossidae

Gobiidae Cynoglossus itinus 0.03  3.4-11.3 pr-po tr
Bathygobius + 3.0-74 po tr C. gracilis 0.04  3.8-10.5 pr-po tr
Luciogobius 0.18 24-7.6  pr-po id Cynoglossus + 2.8-8.8 pr tr
Taenioides + 5.6 po id Paraplagusia bilineata + 7.9 pr tr
Gobiidae 4.53 1.5-7.5  pr-po id P. japonica + 8.3-8.6 pr tr

Microdesmidae Symphurus orientalis + 3.4-6.8 pr te
Gunnellichthys 0.01 3.2-84  pr-po tr Symphurus + 4.9-8.9 pr id

Ptereleotridae Cynoglossidae 0.12 1.8-7.6 pr id
Ptereleotridae 0.02  3.4-10.7 pr-po tr Monacanthidae

Siganidae Aluterus + 2.7-3.5 pr te
Siganus 0.02  3.7-10.3 prqj tr Rudarius ercodes 0.01 2.6-4.3  pr-po te

Acanthuridae Stephanolepis cirrhifer 0.04 2.1-259 pry te
Naso + 5.0 pr tr Monacanthidae 0.09 1.9-3.4 pr id
Acanthlidae 0.01 2.0-29 pr tr Tetraodontidae

Sphyraenidae Tetraodontidae 0.07 1.6-6.0  pr-f id
Sphyraena pinguis + 5.4-6.8 f te Unidentified 1.91 - - id
Sphyraena 0.13  2.1-12.8 pr-po id

Gempylidae
Diplospinus multistriatus + 7.2 pr tr
Ruvettus pretiosus + 5.1-7.1 pr-f tr
Gempylidae 0.09 2.3-5.5 pr tr
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DX & 2 ANHHX OA FIRICIBWNT, BREOEITRE L., KR8 TiE, W+
JI TR OB OBIARE & = OMATBIEZ L NICT 5 & L bic, TRICEb SR
DEABED LI RbDThol=nERHLNCTHZ L2 S L.
(3) AWFZETIEM T )1 T oM A 7225 10.2 ~13.0 km X B O F O RDREEHE % G4 6 5
ELZ (K1), K10 2007 EEDREAEK TH DAY, T 2 AT AR H A & KW i o
EENOOHEEZ R LTS, JHASRE LIZmESEo FiMNITasE L, WA+
THEHBEROT 2 OEIIGIZ /> T d . O BRI T RN AR S 4v, R4l
TR TH D, AR OWRITITRI L S TR ST DA, Figs D B 7= 5855 ©
BARETIET HAYF XA A Z T Y FXREOTFERNBESH 2 km, 1EK 150~200
m Oz o THEL TS, BUE, RLEELLY TSR TEBEIX 1I5mEETHY, —
T ) 0087 X R EMRALTWD., mAKEE OB EIZII K £ OO 27
Eh, IX2X v, Fa) T UEOBAEEENETL TWDS. £, SKkEO~
A Rp Ea PN LT, HfEEEO~A YT oy a R 1 BRI EAER LT
WDHDMFERINT., TP ERKOBEREZAETLO2AMOBAEME L THEEZED, 0
F2% HEgE Lz NPO bk ST 5.

Z OHIBIZ T 2P RIR & AR K RO ARE (1987~2007 4E0 20 4£[H) 13,
ZTNEN 16.5 C,
2764 mm T 5 (#l
ML N32° 59.4
E132° 55.2° 1% &
8m. [ GT AR — LS
— D%
http://www.jma.go.
jp/jmal).
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B DKM O AL EZHLNTT 57280, 1966 4, 1974 45, 1981 4F, 1987 4=, 1995
4, 2002 4, 2005 402 T E 2 W CHIgIR BB O NG A 1T - 7.

HHEIRIEE 1) Y FEAMK, 2) Y FFMHEANK, 3) Y FEAMK, 4) ¥ FHAMK,
5) ¥ X-= ) XIRLHMH, 6) YT« ZOMDIRLMAM, 7) =/ F@EAMK, 8) ¥ /-
TR, 9) YL - BOR - RAIRAEEYS, 10) FOREEYE, 11) £, 12) Bifokim, 13)
MR XL OANTHEY O 13 I8 L, MHBEAKZER L. Z0K%E b &2 ESRI 45
Arc GIS 8.2 # W TAREE M OmfE RO 7=, BHFHAELZ S LIS, PIKRE2E AR
f12m PLE), #EEARK (BE 8~12m), EAM (4~8m), HhAM (4m LIF) T8 L
7. 2007 FFOREAERIE, 2005 FDOEHRTEL S LIZ LT, BIHFHAE CHEAHE LR S
TER L 7=,

MR EAL & KL E B

KA ZE B

BEOY XD ESE LR 2 o 0Mc T 572012, ELQ@mE B EFE KA - it
EBAT S LOCERAKA - mEB N CHABNMZNE L TWDSKAT —F
(http//www.river.go.jp) & FHI\V T, @£ 50 M D 4~5 A OF¥KNL, HFEREEIRNL, &
KBEEE, MR E KM Z RO, B[RS KN« i m BT AT A O & & IFIER U
THDHOT, KT —ZITMIEEZETIHEHE L7z, 1986 4 4 A LIS IE RS @81k
R AT DIV TR T T, BRBIRAIFTOT —2 2 M L. 2oL xBFEE 8
WP & o BRBRIFTOKMDOAZLLTOFETEIELZ. £9, 1986 £ 5 2005 £ T
o B[R 5 Z@LET & B RIBLIET O A OKRNZD B 2 R 1=, 1986 4 LLHT D B [FIBLHIFT
DEADKNNZZ DKL ZEZME L, T Ad&F&HORFEE _BRFToKRME Lz, F
=, BRBRAIFNIEARIRICSH Y, AKALEHME S BN OB % 21T 5 ATREME DS & 5 72 %, 2004
R EARE ZBRUFTOKMT —& &, [LEITOWY - i KO T — X
(http://www.jma.go.jp/jp/choi/) & JCIZ Z DEEOFMAFE LT & 2 A, Wi O 2T
THOTMNTHY, MHIEOLETRWEHBI S, £z, FEFHOK FRHBITR A2 6
OEFEE 10.2 km T, BRI BT (1 12.56 km) 225008 TV 5. 1)1 OMENT 2
BC K DWIRRDEEZ BB LT, LLFO X 7515 T 2002 44 REO /K O E &R 7.
£, 2002 FFOZEHFGE A G LT ED B AKBE £ TOERER KD, i & R ORE T
MEREL, KEOERZHAR -T2, Tl L > THEHBRORKRAE O L5 T it
~DZEALZRD, 10.2km 705 11.4km O 200 m = & DANOEIEETT- 7=,

Y X OEEFOHEE LR HIE DEAL

YFXEER OKEEZ RO GETRDZ., YFFEOEE LT WEME LT, M
L TCHRIENDRNZ ENMBETHDH 20, ETEAKME L REKMLOT =215, 4
Mz L TRV WELZRE L., YT XOR A BARRNCH 7= D 4~5 H ONFHEJKAL
& A OW PRI X (200 m Z & I EBr A RE SN TWD) b, EHKALE0.5 m
OEiIPAEZME L, Zha Y XENESE LZTREMOmWERE & Lz, il L72ER &K
HFEROIT VAR LI R EE R Ch o il x A — —L A L7, E&ELEH

REMED @2 o TR OREAKNTIE, & OFERITES LIS ATREMED & D BE ¥ % X3 L T
~LTz.
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2-1, 2-2, 2-3 ([THHBUMEEM 2T, LU FISBE D ALE ORI 213 B 2~ b O fERE A
km T, ZEE0DOHHZ m TRl L72. 1966 F 2 T A 4 (11.2~11.6 km @ 300 m,
400 m fHifr, X V12.0 km D 450 m {37, 12.2 km @ 300 m f131) (27 F LA N
AL L TWD DA T, KEDITRHSEARFE TH o7 (K 2-1). 1974 F£121F 1966 FD
T EhARARO —EAMEARSLY FF « ZOMOEARLZHICEE L 72, FROYF T4

(11.0~12.2 km) ([FIRIEEIEATIC TS MICHER L7z, FiiEs (10.4 km @ 400 m f137)
THY T XFOEAMRCHAERNERS Lz, 1981 T Pl (10.2~10.6 km) OYF X
EARMRDBIER L, 1974 FICHRIZH T2 KTZE D ITHEER L. HRLET U FEDOR R
FEEt (11.6~11.8 km) TIEY T FIEAMMN VI -1/ FIRAHICEEL Tz, 1987 4
121X, 10.6 205 114 km I T, Y Fi@mAKPHERI N (K 2-2). 11.6 15
12.2 km TiET / FHROY T F-2 7 FELSHKPILR L2, 124 705 13.0 km TlE 1966 $
P35 1987 AT DT TEARRER Y VAEREY) « BR < ARKRDIRAZHEE O HBL L H R0
ENTEL, ZOL9REEE 2007 4FE Thiv 2. 1990 R/ d L ﬂ?fﬂeﬁkﬁwi
J FEARMOEFENYER L, 1995 FI2IE FiEs2 & il (10.2~10.6 km, 11.6 km ff
iT, 11.8~12.2 km) O E#EFHAIZ D72 > T, JE HEEN AL E T /7 FEARR I L7z,
THERO Y F XM EARD EmAKICHEE L TRBY, HBFTTE > T (10.8~11.2km) ¥
- FRAZHRBIER L7z, 1995 005 2002 20T TIEFFIC T / X EARKRO IR A
Lo ie.
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FBRE AN D RO - KRR D 54 HAEZE
E&K 3R T. 7ok, ZEREEOIRE RN
[ UFEH TRV &, —HOZETREEORY A
eSO B RN LD, FEICL > TKIRIC
AT 2 BRI, AR, BRSO mAEIE X
MR, BHEEOAROEEE D= HICH
MR LA TAEEY b AV e, Bl AR T,
YFXEZOMDIEAKRERIE ¥ FF-= /) F
R E TN, K3 THEZID 2508 E %
FLHTYFE = F - ZOMOEARRELH
LLTH T

RABEL OMHIFEIL 1966 4E7>5 2002 4E(22)
JCT—E L THEIMER Z R L7z, 1981 FrbH
2002 FTT TEAM E HEmAMRO LR &
Tpofe. WITIRARMR & IR O HFE X
1987 4E70 5 1995 412 /1 ClRliAME A 2 7R L=,
1995 4E7> 5 2002 452 20 1 CHEE AR & i AHK
DHRITIFIET N TH 120, =/ FHOm
FEITHIN LTz, 2002 4R 6 2007 4E12h
VAR & AR O R L SR AN L 7

M5+ T 5 ¥ F MO EEFER
LHJIBREE & o BEE M

1] R R Wy T D 45
1966 £ 5 2005 4EIZ 1) % {A] K oD #i1 JE 25 )
OFE LT, 10.2~10.8km [ O] AR W IR
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NRTHEND. EFREMOFREOMK I 10.4 km & 10.6 km THIZE L. A EAITRIZ -
HLTWAIGENE Y FXMRPES LG e —8T 5. KT L Tuning, Eiflo
11.8 ~12.8 km #iZ TIZ Z D K 5 WK D E O RITH STl o 7.

AL & 56K 4R B

?%?ﬁ4ﬂ#5ﬂ’#ffﬁ%¢é@f HM&&%5$$T@4~5H@¥@K&%
kw7 (K 5). 4~5 A OFEPKAITAFEE B A< 7220, 1977 ELRIZ TR CTO4E
TR 4m BLTFIC o7z,

BEEO6m L L, Tmll EOKMZTE LI BHZK 612777, 1967 FE4HEIC L TE
MLLBEIZAKAL D F N BB OB DMK T L7z,

Y FX¥HROEEFEEN

YFXHNEE LIALEDR, TOE

RIS KERICE A TR 7R L T &
ST DI EMEPD TFERO—Fl 2K 7

7K fiL(m)
I~

IZRT. 10.6 km 705 10.8 km Hi A D 3
Y LA, GIRIR O ST E 1 2
1986 DO EBAREME & < —F L 1

Tz, TS D5 T HhEE D% o WLLLELL

1955
1960
1965
1970
1975 E
1980
1985
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1995
2000 E

B (X 2) DY T XTHOESTRERY
FTOEACICHIE L TV D Z ERRE
.

¥TFERPOT ) FHR~DER

TFENEE L TRE LT Lk DU
T,%<O#@%ﬁ??+¥fi/% 2 ot
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_@m(nomn@%ommﬁx Yol
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TR HS, 2002 ATV - &
BRI L TV D EAT A2 RO, B
WO & tm OB A TSI R E
X 8 1Z/RT.

TE L2 T X COEATCTY T F AN S ¥ AN, HWEAK, ¥IE@mAKE %
BEL, 2002 T TRTYFF-=/ FRELHKICES L. 2005 4£121% 11.0 km, 11.2 km
ST AN BRI 72 (RER DB CEARREE & Y TR AMICE L L7223, 11.8 km330 m 3T T
I FHAARITERS LTz, WO RIZB O TH ML OEITICHE - THmE 2 EM
L, YTE¥H1rOYFF-= ) FRSHRITGER L T,

MAREZIT oY XM E T ) IHROBER S & LEOBRER 9 [TRT. YT FHKT
RS ERT DI > TV otbm b RELS o7z, Y FhE = IO M
AT 2 &, BB ) FHRONHO SRR O R Z RGFTICH D Z L B THEN
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0 o «© ~ ~ (=] == (=23 D
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EAE Lo XM A D BRI F E
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EARIT N E L, WEEOBENZ L > Tt LT
LEH>ZENEZW. L, REICHE-S TR
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% (A 2004). SF Y EEORD L HEELHE
EORTEIgoE B I, Y X0FEAEN
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1T DR DAL 2 N To R & 2R BRI 25 B 72T R D B ZE T do - T I REMED L.

AWFFEHAE I I T DR HOER ICIL 2 A4 TRRO LT, —DE P TERRA -
EAE LD S, WEPAHRLUTHILBEENMETL, =/ IKICEBEB LMK THDS. b
—OXEBNI IR A LY AR T = LT W AH U EOERAKRER T
FHRICEE LMD R S D, BEITANLNREE
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PRSI SN D T R L CTHR S 20T, BEEOREICHEY, AL O %23

A—bb ERISEDLZ &#ﬂ%hfwé(ﬂ%iﬂxlww —Ji, = X0 K

KIRMER B 0, WEIRE TR SNTEG A ICORRIRDER S ND Z &b, HERLT

WA OBRA-CHE A D Z L @jmf%%fﬁéT EMEIXARVY (BE3RIZA  2006). La»

L, YTEXNT TICHIKREZH > TWAHILHITIE, HRNOBBESEITHEIC T 0 IR

HTHLDT, =/ FOMFIIY T IHROPTHEFEL TEET DAEELRE. 6T

T X OEEICITMEERH D Z ENRESNTND (- KR 1992) DT, & 2L

BT Y T HEFHRANORKRIZENTHRENFIEETH D, WS LFLo K 5 AT A

PaEbOZ 0, YTEMRNOT ) IHRAOEBNETT28HEE LTEZILND.
FROBHRIER T 2 OENRF~RIETEE
B ELT L C WD BEHED I T IX U T+ Tl RO T = DRESIG 3 8 5. Bk

b &odE) LTV DINR O 2B IZiE, IR OEWTH L, 3720 bR OEE & RN, &K

BOLESOWERELZEMPEEL TS, 2055, MEOEENBEOELNMEZHE N TY

L2 EFEREEND BRI TEY, TR RIICT 2 DREING OS2 >

mEBZOND. WL, B L > TRROHE R EF L, FEEEE O NI IT 8K R

(CHERL 2RV R E o E OHEREMRE S Tz, YT Mo ) FHRA~DER L Z O

W CTHIT L EZ 2 oD, MAYEOHFREIIFIROME OB LEELY 52 TE

D, TaDEIRG~OBEOHFIRIIC S B R Do Te Z R SN D, LD L D 720

WOBIT T~ TEEIL TEBY, WHHIBRARE L TWEHIFAEOARERRZ LD B E

T OIZIE, MIROBEWEHZESE TAROEBREL LV L ETZLARARTHD.

KA TIZED LD RN EFF T HRBFAEFEENBE > TVDD, S EIONFZE TR

kDT XA EEITELI LT, BRBAFXELED TV ETHEORRREEZ2 5 2

EMTELHLEERD.
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OREHE3 [FHBEKRFOBR~AT-EFERRFEEORSHEIREH

MEREMIEIC BN TIE, BEA AN —RENEZNENOHEMEZIENL, £ LIA2ER
TESTHZRFEN T e Yz MaHHE - Ei L TETnd. Zhwx, EFTAREEDY
AREAE TR R DR R OB 2 GRS L, EHIShE WD T A N —OE B 73R E O
WA Rs T 5.

1. FEOCHMLER

1) #FFEDEK

£ DANDBIZONRNVEELT D —HF OS2 hLE LB AR %, B4t
TR -BE - 74V EEHBLEIRELRDT N EWVIBLAEND, RFERE
MAZBRT D, ZoHil, 1) BUFEICE R I D EHRF O RS & BUIRITH 5 B
NREOHNZ BB E L, MOFES 2@ LEEOL L BAMELZ ERL, 2) B
HERBECHERE R T T, hWREROELG M 5L, BREEIL~DFR u& RAE~DH
DA & LB L L, FRAHENICHIBEROBIITEI E (L LT (R#ED A D = L%
R LEmE v BET5.

2

~—

WFFEDTE FAZ B 28 7= 72 i

Bib 92 K OISR TIBE 3EM OB ZEEE 2. R 19 4 11 A FRICE KT
T, ﬁ%&074)b/#%ﬁﬁﬁn@%M%%?% HRLOGRY —2 v a v 7%
Wiz, T~k TRENA RIS T 25 AR R OEBHREZL(L (Recent Changes in the
Seaweed Ecosystem along the Kuroshio Curent: Towards Collaborative Rehabilitaiton
of the ‘Cradle of Fishes’ ) & L. 5% D < DInFEREOIBN & ST 2 5D T
%% DBEREEORGET 725 E OB # A OB L EEROFPRFIZONWTER 242
Ll ZOWEND. MAOES OREZIC OV THRO —IHE 2T 5, AT -
AR M4 2 L DA X, g & W) (Aquabiology 160, Vol.27-No. 5) N Ak
NFICB T 2 KIE LA & B DZ{E (Relationship between seaweed beds and seawater
temperature in the Tosa Bay) | KOV 19 MIEEMERE S R 7 A (XIXth International
Seaweed Symposium) TOIFEZFE [Distribution changes and growth characteristics in low

temperature of two species in Sargassum beds of Kochi prefecture, Japan| (ZHK#LL

‘(l/\éo

[#E3% | (seaweed beds and seagrass beds) X, KBEIOWEHE - MEOHXK LT, £
w21, =7 F (FEisenia, Ecklonia and Laminalia species) 7572 BH¥FHHK (Kelp
forest) &7 ¥ U 7 $A (Sargassum species) 2B 50 7 €5, WESEEMM O T ~ £
(Zostera species) 6725 7 <~ EH, (Zostera beds) Nd 5, BiFL, WHESMOKE L
RO —WRAEEELB IR RERBRORED ETRERBREZRIZL TV D,

ULAFE, MERIRRR LS ERJRIN & 5 X 50 DK EFAET L, BRI O RIE AL
b, $720 5 BARFIESIR R TORMSIER O IR & B O Mt KA E L TN D, K



MR TIX, ZDX D 7RBGORIbE SRR FEOR T T8 EFNHBRN T 5,

L. BRIRREE 74 VB RREORSZY Z 3O M@
RXUTHEIT7 4V ERREICLEAEFTLTED, 28
FERRE SN TND, ZHODRZ T FHIT T TR
Thbh, 0550 FENMEEHESIZ, 4 R &R
ARELTWD, 20K ) L@l HBUITR O FEDN K
S<EBRLTWD, BT 7 1 U B & BARZ DR SREU
IRBEFECH Y, MRS A v Z U ZHEUSMC b E O
B WS A HDICE S FET D, Lo LS, 7
4 U ENAEE T DB O - B PG 5 LS O H

AINBINETHEZL A OND L HICoT-e 2O L HRE K1 B & #8dtEr 20 758

3, HERRIBILIC L AR LROREs k= Lpgge SOPE
SNTW5D,
2. BRDKR XU T S

R HU 7RI WM (Phaeophyta), &3~ % H § 20 ..""*’u\ .."""w.
(Fucales) TR T 6 KBHET, AR & VAl
LCW5, A& U ZEITRAEARKIC (778
(Sargassum beds, Garamoba in Japanese) & FEIZH % *E

. 80
PSSR T D, H T BHIILFEDO R XU T8 T = .’!J: o
. horneri R
HENTEY, —FEAEBELTH, thor 20U J8

40
DEBT DL TREIIMRFTE 2 2L n, ZhkM / : 20
DEVESEFAD, £, KU H T TEILR o ‘b_-ﬁ-'sﬁ”o

(holdfast), 2£ (stem), F=f% (main branch), 3 (leaf), Month

- . R . - B 1 X2 KEBOFERHEIET HET D
Sl (vesicle) MHRERL S, T 6 OIERER R % SEE b o RIS
FEIZoEIND,

Z AR 4 b‘;{i/ N = )
AARIZIZ 60 FEDOKR L FU THENEE 1976-78 e —
LTHY, ZOIEE A EHREHERTH . H_
y = Tei

Do HARDKR Y ZU ZHOERIL, Kilk l
DEMENHBEZT B, THEY (S. oosg
horneri) ZHICZEF % &, 25°CLLEDO K “a - ~__

S. okamurae
0
——C %

Cape Muroto

EOEKBINITAEENEERE 20, X
ZOKIE FREMIITAEENE LN

L, 10°CHiitk DA ZORARMIT I3

CAEEMNER LY, BEOKE RS 31970 F#RO&MIGRFICH T 51 7 THO SR &
Z DO

(wo)y18us| [ero]

NIRRT 2> THOAERT D, — B g, PR 2T 5k

DX, BHRBREIIB T AR X



U ZHOER OFHZAVITAKIBOFHEMIIKRE SBEHRL TV D,

3. BN O H T BSOS 19%E§

TR B AR O R P RIS ALE L, -
SEFRIR & RN S 72 B R +
B &= AT 5, maRIHE T, 1970 |
ERND 1990 R (~BUE) 1Th
FCH T e B omRAmR L LT |
Wb, DF0, EAEENAEIRL,
B MERICE S DY D0 H D, KE 241980 4O BRI RSB 57 5 FHO SR &
T, 1970 445, 1980 4E4$5 J T8 1990 G S —— :

.l'

/
Cape Muroto /

A~

S. nipponicum Ashizuri /
| . nipponicum | Cape Ashiai S, okamuras |

—— i, gk, GRS 4T 9,
ERICHIT B BARIR oSS [t v 0 58

DEALZAEITT 2,
3. 1. 1970 FROBEHIRIRFEDOH 7 T340

z 1970 FFROBEIRINFEOH 7G5, K3 IR L@y, miEthoR 20 75
MNELELTEREL W, Hiz, ~ZE7Z (Sargassum micracanthum), & I R E 7
(Sargassum okamurae) 73)A < 734 L CUN T,

3.2. 1980 RO EHIRIRFEDH 7 €340

1980 AERIZOWTIE, TEEBNTITRFEED R - F7 ZHMEE L TEE L TWhiznd,
AR PSR W I B O R v 4 U T, 7 X =E 7 (S. duplicatum), =771
£ 77 (S. crispifolium) MESE LIEOHD L H o7, BFEOR XU ZHEMEET D X
TR o T ma R L, BMoORELZRZT D, ARG E TR bIRE 2T
HD,
3.3. 1990 RO EHIRIRFEDH 7 T340

1990 FEARUZDOVNTIE, B & 275y

1997-98

AL FRD BTz, 1980 FERET
cihaﬂ.%‘l\ﬁzﬂ: ?/5“ ]7 ?3‘;@:0) ]\ bS:E 7 -q Kannoura
LETAVEIBEEBNTEL | 8 s

LTHM LT, 1990 Eficis | <ol

4.9 h ofadod \

- j/b % @$$@§j\;r,ﬁ 753@@ % & 7& - Ecrispijblium ' i‘“'::’:.:. S. micracahtium Cape Muroto %
71,:0 gjj" ?&%‘Iﬁzﬂ: ‘/ 5\~ U 5355:0) ."C.apeAshizuri S. okamurae /

7 H T O LB 5 1990 FROEMIRIA B D T EEHONMIRIL &
zBwn ~.1990 G LA, TOE L PR . )
IZBWHILK LT N J\FEF\ Py Ep— we, L DR XU S,
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Summary Report on the Joint Kuroshio Workshop

21-23 November, 2007

Introduction

At the initiative of the Graduate School of Kuroshio Science the first
multi—country workshop on various aspects relating to and affecting the Kuroshio
Current and the regions it transverses was held at the Asakura Campus of Kochi
University from 21 to 22 November, 2007

In recent years there has been increasing concern over the impact of internal
factors, typically a result of human intervention and activity in both the sea and
land and external factors, such as climatic change and global warming, impacting on
the ecological health of the marine environment of the Kuroshio Current. A growing

body of research evidence suggests a continuing deterioration of this delicate



ecosystem which will eventually adversely affect the economic and physical well being
of coastal communities, particularly those dependent on the resources of the marine
environment

The three countries involved were Japan, Taiwan and the Philippines, a part of
all of which directly border along the flow of the Kuroshio. These three countries
represent the temperate, sub—tropical and tropical zones of the Kuroshio respectively.
This first step towards establishing research collaboration by way of convening the
Workshop is in recognition that in order to be effective strategies for rehabilitation
and conservation must transcend national borders.

The primary content of the Workshop was the presentation of a number of technical
papers and consequent discussions on various aspects relating to situational
conditions and changes in the marine ecosystem in the regions affected by the Kuroshio.
The underlying theme and purpose was to lay the foundations for a multi—country
research collaboration effort aimed towards providing scientific information
necessary for policies and strategies required for the protection, rehabilitation

and conservation of the marine ecosystem in the whole Kuroshio region.

2. Significance of the Kuroshio Current

0Of the three countries bordering the Kuroshio it is without question that its
historic, cultural, physical and socio—economic significance is greatest in Japan.
Its seaweed beds constitute important breeding and nursery grounds for fish making
it being referred to as the “Cradle of Fishes” . Its flow transports with it rich
marine resources which have been referred to as the “blessings of the Kuroshio”
which have historically been the basis of the economy of the coastal communities
especially in the southern parts of Japan. Awareness of the Kuroshio in Japan stretches
back many centuries and in some regions such as Kochi Prefecture is believed to have
influenced the economy, lifestyles, foods and culture of the local people besides
also having an effect on the natural environment. Consequently, we find that there
exists a great appreciation and awareness of the need to conserve and sustain this
important economic and historical resource and heritage. This has logically led to
a large and growing body of scientific research over a long period and culminating
recently, in 1984, with the establishment of a dedicated multi—disciplinary Faculty
of Kuroshio Science at Kochi University.

‘Kuroshio awareness’ 1is somewhat less significant in Taiwan as compared to

Japan owing possibly to a relatively more recent history of development and a
comparatively shorter tradition of research institutions. However, realization of
its importance as an economic resource and a source of both marine produce and
recreational activity with much economic spin—offs has been on the rise in recent

years. Consequently there is also already a considerable body of advanced research



output and growing interest in scientific research in various aspects of the marine
sciences in the Kuroshio current. This favourable situation, even if not as extensive
as in Japanese research institutions, is well advanced and forms a good base for
research collaboration.

The situation is rather different in the Philippines. Although the eastern
seaboard of the Philippines is the source of the Kuroshio, being the area in which
the upwelling of the current occurs, it in itself bears no significant or special
meaning to the region or the coastal communities. Technically it is considered as
little more than an offshoot of the North Equatorial Current. Exploitation of marine
resources in this region of the Philippines constitutes a vital and important source
of the livelihood of coastal communities but compared to Japan and Taiwan the most
distinguishing feature would be the greatly different socio—economic status of the
coastal communities with low levels of income, an essentially subsistence based
economy and poor physical and social infrastructure. As a result the issues arising
concerning the interaction of man and the marine environment are rather more basic
and deal much with the day to day livelihood issues of the people. Consequently,

research undertaken locally thus far relates more directly to such issues

2. Overview of the Workshop

Ten technical papers were presented on the first day of the Workshop and covered
a very diverse range of topics as can be seen from the list of presented papers. When
viewed as a whole the diversity of topics presented in these papers indicate the very
great complexity of issues in technical and socio—economic dimensions that face the
regions of the Kuroshio. Further, the topics covered by the papers presented show
that the nature of issues concerning developments in the Kuroshio vary considerably
from country to country. Japan lies at one end of this spectrum with Taiwan closely
placed, whereas issues of present concern in the Philippines are rather different
and would place it at the other. This is largely a consequence of the different status
and level of the socio—economic conditions in the countries involved as well as those
of their coastal communities in regions adjacent to the Kuroshio. As a consequence
also, the status and scope of research activities and outputs relating to the Kuroshio
region in Japan and Taiwan are considerably well advanced both in scope and depth.
This contrasts with the Phillipines where the current research status appears to be
more basic and comparatively broad in the coverage of issues

The Workshop was convened with very specific objectives and expected outputs
as follows:

i. to understand the present status of the seaweed ecosystem;
ii. to identify the problems and constraints; and

iii. to identify priority collaborative study areas aimed at providing



recommendations and
strategies for seaweed-based ecosystem rehabilitation and protection.
However, given the constraints of time as well as the range of topics that could
be reasonably covered in a workshop such as this it has to be recognized that the
actual attainment of the objectives in (i) to (iii) above could only be partially
met. It appears that the real achievement of the Workshop in this initial stage of
joint multi-country discussion was in creating an awareness that:

i. the rehabilitation and conservation of the marine ecosystem of the
Kuroshio will be to the mutual benefit of all three countries along its flow;

ii. inter—country collaboration in a program of scientific research will yield
valuable scientific data required for formulating rehabilitation and
conservation strategies; and,

iii. the sustainability of the marine ecosystem of the Kuroshio will ultimately
depend on how all three countries concerned, given different institutional
and resource conditions, can effectively address both country specific
issues affecting the health of the marine ecosystem within national
boundaries as well as collaborate on matters requiring joint action on a

trans—national level.

3. Summary of Discussions

The detailed record of discussions undertaken after the presentation of the ten
scientific papers is provided at a later section of these Proceedings. The following
is a concise summary of the major topics and issues discussed based on the detailed

discussions:

i. Deterioration of the Marine Environment with special reference to seaweed beds

Deterioration of the marine environment along the Kuroshio have been observed
in all three countries. This could be a consequence of internal factors, i.e., a result
of human intervention and activities, and external factors such as climate change
and global warming. It is presumed in the context of this Workshop that remedial and
rehabilitation efforts can only be implemented for internal factors.

A common phenomenon in all three countries is the increase of barren areas
devoid of marine flora, in particular seaweed and seagrass beds. In Japan this is
referred to as isoyake wherein seaweed beds no longer grow resulting in areas of barren
rock. The term ‘beach scorch’ 1is also commonly applied. This is of major concern
in all three countries as these seaweed beds constitute the breeding and nursery
grounds for fish and other marine fauna, and continued destruction would have serious

consequences.



The causes of the isoyake or beach scorch phenomenon have not been fully
researched but are believed to be very varied based on early observations. Among the
factors suggested are:

¢ Grazing by sea—urchins and other seaweed feeding marine fauna. In addition,
species of tropical marine fauna including herbivorourous weed feeders not
previously recorded have been found in temperate areas and this could be a
result of rising ocean temperatures from global warming. However, high ocean
temperatures cannot explain the isoyake phenomenon in the Philippines owing
to previously existing high temperature conditions there.

¢ FEutrophication caused by human activities may be one factor contributory to
the decline and loss of seaweed beds. However, its level and significance needs
to be clarified by research as in many conditions eutrophic seawater can be
favourable to the growth of seaweeds owing to the presence of dissolved
nutrients. It may be simplistic to suggest a direct relationship between
eutrophication and loss of seaweed beds

& A clearer relationship between human activities on land and their negative
impact on seaweed beds can be assumed for all three countries. In particular
is the effect of soil runoff into the sea resulting from land based activities.
Deforestation and land clearing in the hinterland as well as coastal dredging
of rivers for sand construction material was noted to be an especially important
factor in the Philippines. In all three countries coastal reclamation work and
the spread of urban and industrial development into coastal zones have been
observed to decrease the transparency of seawater. This results in reduced
photosynthetic efficiency which adversely affects weed growth.

¢ Over exploitation of many types of marine fauna and flora by coastal fisher
communities for livelihood purposes can be considered contributory in the
Philippines.

¢ The impact of increasing tourism related activities in the marine areas on the
health and sustainability of the overall marine ecosystem, including seaweed
beds needs to be better researched. This is particularly so in the case of Japan
and Taiwan where recreational use of the ocean for diving and leisure is rapidly
increasing and believed to be exerting pressure on the marine environment

¢ In Taiwan typhoons have been observed to be causing damage to seaweed beds as
the course of the Kuroshio lies directly in the path of typhoons. Increasing

severity of typhoons possibly as a result of climate change is also noted

ii. Marine Protected Areas in Relation to Conservation and Rehabilitation

Increasing pressure on the use of the marine environment and exploitation of

marine resources is common to all three countries. There have been 1instituted a



number of approaches and initiatives towards the protection and conservation of marine
environments through establishing Marine Protected Areas (MPAs), national and local
marine parks as well as special conservation areas. The organization and institutional
structure of these vary from country to country.

4 In Japan and Taiwan, in addition to commercial fishing, there is increasing
demand for recreational use such as ecotourism and diving which pits the
interest of local fishermen against tourists and local businesses dependent
on tourist patronage. Japan has a well developed network of national and
semi—national marine parks with rules governing their use. In addition there
are examples of initiatives undertaken by local fishermen’ s associations to
regulate tourism activities which can be a viable model of a type of MPA to
accommodate the different interests of fishermen and tourists such as that
in Kashiwa—jima 1in Japan . In addition, in some areas of Japan fishermen’ s
associations are active in working to rehabilitate seaweed beds. In Taiwan,
MPAs are seen to be a government responsibility to fund and manage with little
voluntary participation from local fishermen’ s associations. This approach
has also been shown to be effective as demonstrated by the experience of Green
Island.

¢ The Philippines has a large number of MPAs of various types of organization.
Some are established by local governments, others by concerned NGOs and still
others by local universities as a component in research projects. For the
majority, the concern in the Philippines is protection from over exploitation
of fishery resources and destructive fishing methods. The effectiveness of
these MPAs has not been well studied and often adequate resources for proper
monitoring and enforcement of regulations may be lacking.

¢ The effectiveness of MPAs and marine parks as part of a strategy for
conservation and rehabilitation may be different according to country. Both
Japan and Taiwan, besides having higher levels of income and socio—economic
development, also have well developed institutional frameworks in place to
support efforts at conservation. The situation is much less favorable in the

Philippines.

iii. Initiation of Joint Studies and Inter—Country Collaboration

As a starting point for joint studies and inter—country collaboration towards
rehabilitation, conservation and better marine environmental management in all of
the regions bordering on the Kuroshio Current it was unanimously agreed that the
topic of seaweed and seagrass beds be adopted first. This in view of the fact that
deterioration of seaweed and seagrass beds is a problem common to all three countries.

With this agreement the following additional points were noted:



¢ The key persons to initiate this first phase of studies were selected as
follows:
a. Professor Hin—Kiu Mok, National Sun Yat Sen University, Taiwan
b. Dr. Kazuo Okada, GSKS, Kochi University, Japan.
c. Dr. Victor S. Soliman, Bicol University, Philippines

4 The actual research topic relating to seaweed beds would be developed by the
above three key person through joint consultation. It is also desirable that
as far as possible common research methodologies be adopted by all
researchers.

¢ The existing organisational framework for joint studies is considered
adequate for future collaborative work. Kochi University has concluded
agreements with the relevant Philippine universities and state organizations
which permit short—term assignments of Japanese scientists and students to
undertake research with Phillipine counterparts. No formal agreements to
support the collaboration are required in the case of collaboration with the
National Sun Yat Sen University, Taiwan.

iv. Workshop in 2008

A periodic evaluation mechanism to allow the presentation and discussion of
on—going research needs to be put in place. For a start, an annual Workshop could
be such a mechanism. The kind offer to host the next Workshop at State Zhongshan

University I Taiwan was well received by the Workshop participants
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# B FEERX EE-HER FREXR | BE |ESNE(TA) | SmEH
1A 1 1 5 0 0 1
1B 4 2 4 3 1,080 1
1C 6 1 3 0 4,900 1
1D 3 2 3 2 800 1
2A 0 0 3 5 491 1
2B 6 0 1 0 0 1
2C 1 0 3 2 3,530 1
2D 0 1 2 0 500 1
2E 1 1 2 0 3,110 1
2F 0 0 0 0 0 1
3A 6 5 0 0 5,700 1
3B 2 0 2 0 0 1
3C 0 1 2 0 8,400 1
3D 2 1 4 0 0 1
3E 1 4 0 1 800 1

a8 F 33 19 34 11 29,311 15
FE | HEHMRE | HRAWRE | ZEAHRE | ToMh | &SFHEFM)
1A 0 0 0 0 0
1B 0 0 0| 1,080 1,080
1C 2,900 0 2,000 0 4,900
1D 800 0 0 0 800
2A 205 286 0 0 491
2B 0 0 0 0 0
2C 0 3,180 350 0 3,530
2D 0 0 0 500 500
2E 2,490 0 220 400 3,110
2F 0 0 0 0 0
3A 4,300 0 1,400 0 5,700
3B 0 0 0 0 0
3C 8,400 0 0 0 8,400
3D 0 0 0 0 0
3E 800 0 0 0 800
= 19,895 3,466 3970 | 1,980 29,311




