BEERBRIE TS VY FOEBESE

=R thist - B 24

=l B

ARRAT, ABIRRBIROR 2 T A % “HAOR L BLRK T 7 7 b oo mBEE R & 2RI iEgE LT,
[R5 T A OB CERK 4 4F, FHRIDICES S ZEHF LD, “HADKERME L TOREMRHRICE T
HZEEAMNELTEBLTND,

MHERE

FARIIR ST 5 R AR A Ol IX 7y & AE R &2 112, MERBOMENEZR 1ITRLE,

RETHADHFIZOWTIE, FARRID A B, R 5 M O, FRELETEE e OSRHES, KFED 6
R IX oy Uy BTG U CERERIT Tl 2 32 L7,

PP VD K OSSRV D 2 ERCIE, ARITDT 0 EMICRIER Z T A | WEEHRZ T A ORBERELE
i L7ziE7s, BRERAE NS T T 7 b i E2 T 7o, Fio, MBEEEEHRAL UCTEE, A 1, BHN 6 HuX
TEREFEW NS T 7 M A ZIT o0, HER TR Z 7 A QiR RIA TN DR Z P.0s, EETE
TR S T A, R TIIMEERZ T A 2RRE L, BEREDOHREIT T,

RET HA LSO AR OHFHREIT, FHRBIDFARITR &R D 2 Ry L, T OMEICE R

R CEM L7z, —HHEZ 2 FEOMEME, WIS T T MEETKEE LTAT XA U1, bk —#H
ELTUNRTA RGAE L L TEED D WITIRE D FIA 125 Rl 2 DI A A 21T o 72,

HamAid, OMEREE PR REZ SR E L, AR AT RBERM S ERE L o 7 —IKEL T, w7 &
ARBRIE (BB I VT T,

REGHA L 77 7 bUAR, AERAORKBHRIR & FRHZRMSIZI W TOKIE, B2 RE L, Alexandrium
JB. Dinophysis JB72 & OIMMEEREAREL, L7z, FESIET T 6 FERWEHERFEEREE R - BFE
A | (1995 4F, HHRF) F2ZMI v,
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o REFHAEARE —
© BERIZLEHEE /
- gEE-wERE
/Y/p s BEBESKEEE Lol EanRe
DBEERE

M1 FR22EOFHRRAFEICETIASREERATDOEERILER

&1 FH2Z2EOFRELAFRHICET2EERLEERATONE

. BEERE(EHY BEAR TS5k
WERS  HEEET pay PENREE T YRR (E%) ME (E%)
pPspP*® Dsp*
[ B E TR &R 1 BIERITHA 11 31 32(52) 32(5@)
RATHA  EREERER 1 BRERETHA 12 35
EAAE | EERATHA 35 35(6/) 35(6F)
EREIETEE BEREHRATHA 1 1
ERBIEEE 1 WEERATAAL 11 11
BE R ifE s
—®KE (fH3E1) 1 LY FA4H4 16
EARAE ERREE
(&%) 1 LY FAHA 18 20

1. AERBULTER22E1ANS12AETOERBETH S,

*2. BRBBEEANTEEBEDORITHAERABLVICERRBHICE T2 B —_KEERRER.

ZNTNRERBEDEENENofF=HEFEL TLVEL,
*3. REMERE
4. THIERE
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HREER
Tk 22 4F 1 A~12 BIZB I AR REE, (HE 1I~(FFK4ITR LT,
HHRBINERICB T AR T HALEOFLIRN 2 EIZUTDO L BY ThoTz,

L BEIEICHT 2R, o ORI NS TRIMERERK 7 Z > 7 b oo BN &2 7 A OFLiRiL
(DK, oy oHR
a2 BV V50 B OVBRCER IR D 2 JE D KIR, 4y, THIMERFERIRN YT 7 v Th D Dinophysis fortii DB
BEOHREZM 2-1, 2-2 (TR LT, D fortil OF RS HBEEIT, WEHVEROBFNIE R TIE bbcells/L (H4IX
245cells/L) . HUEBHEE OB #IE 4 Tld 40cells/L(JA 130cells/L) & W4 b AIAE L W KRigIZHA Lz, £7-.
A A 3 1 D KR & 0y DR AR & Rl &2 & 2 1R Lic, PRk 22 4EE B O I @ /KIRIZERE 2 02 P4
FUPRYEDTHRB L, WRaHA L b On 8 2R T 1980 4 LUK & il & 3iék L=,

K2 THR2Z2FOBEBRUVRMBBHEERICEITIKELEIORELRS
wEbEE (FRd. KiR32Zm) HARBE (FFlthip. sKiR35m)
BRI
K B (°C) B % K & (C) g 2

FmE(0m) 4.6 (4A) ~26.6 (9A) 27.680 (5H) ~33.813 (2A) 4.8 (3A) ~27.0 (8A) 31.547 (6A) ~33.796 (3A)
HE(Q20m) 5.4 (3A) ~26.5 (9A8) 32.872 (10A) ~ 33.826 (3A) 4.8 (3A) ~26.6 (9A) 32.527 (8A) ~ 33.798 (3A)

3 B 54 GBA) ~26.3 (9A) 32.882 (10R) ~33.845 (3A) 4.9 BA) ~25.6 (9A) 32.623 (9A) ~33.793 BA)

EBOSAKRIBELZm, KEEESDONTETAENORAENHERETY

@) THIERERR 7 Z 7 b oo HBEmN

Iz BEL 5 95 5 e ONHUERIEIk O 2 GE SIS T D MR EE Dinophysis J&OMEBIREIX, D. fortii, D.acuminata,
D mitra, D.caudata, D. infundibulus, D.rotundata, D.rudgei, D.lenticula ® 8 FET&IH-7-, TONMEEBFBFERK
FRIZHBL L 2 dr o7z,

LR HBESED Y b, PEEBICRIT A ST, D fortii, D. acuminata, D.mitra. D.rotundata T o7z,
NSO 4TEDHBEEDOHR 2K 3 TR LT,

PEEWEEE Clx, D fortii 13 4 A~9 AICHEBL, ©¥—21X5 A 31 HEU'6 H 14 AD 55 cells/L Thotz,
D. acuminataly 3 H~12 AIZ2F CHELL, E—271%9 H 6 H® 45cells/L ThHo7=, D mitralE 8 H~9 HlIH
GCHBLL, ©—2128 A 9 HD 185cells/L Th o7z, D rotundatald 5 A~11 AT THELL, ©—271x 7
H 26 H® 80cells/L TH o7z,

R Tl D fortii X3 A~9 AICHBLL, ©—213 6 A 28 H®D 40cells/L ThH o7z, D acuminata i% 3
A~12 AIZHTFTHELL, ©—271X4 H 19 HD 95cells/L Th o7z, Dmitrald 8 H~9 AIZ/HIFTHEIL, ¥
— 27138 A 23 HMD 120 cells/L Toh o7z, D rotundatald 6 H~10 FIZHFTHBIL, ©—21X8 H 9 HD 170

cells/L TH o7,
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[ ] =10
PR @ -5
. =200
D fortii oo —o—@e- -— |
" ‘((.. e .(‘.. cells/L
D.acuminata ————————e-e-+@@@+-+ @ ee—e-oo (@ ° .
D.mitra (‘o. .
D.rotundata ....(‘((......
1 2 3 4 5 6 7 8 9 10 11 12
A
e =10
EX: Pt ® -
®-
D-fortii ) ‘(€0e(QQe 000 cells/L
D.acuminata . .‘..(.7.7.7.7. o oo -(Qo -0 . .

D.mitra c((.(. .

-
]
]

D.rotundata .- (((‘.‘.—--c

3 FTR2Q2EDERL2FERICETS Dinophysis BEEEDHIRE E (cel Is/L) DHFRE

FEER K OVRERUEIE, 2 & A OFRARE B2 5. BEFN 57 48 (1982 48) LIRRIZISIT B D fortii Sk MBI B K O i =
ET A TG OET &2 OB A 4 1TR Lic, BEERMHR O 22 (2010 42) O D. fortii i s MBI EIX
265cells/L "C, FAK 3 4F (1991 4F) LARE, HIBLE B IRV ME TR A3V Cuie, BUEEER Tl 2. foreii OFRE I
FEFEIT 40cells/L T, SRR 2 45 (1990 4F) LR DAREE M AR L T D & B 2 bl
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8,000
2000 | RS D
mmmDSP
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—&— D fortii
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4,000
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D fortii (cells/L)

2,000
1,000
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X4 BRFSTE (19824F) IR DBERZE2ERICE T B0, fort/ IMREEE
BERS THADTHEESEN OSP) DR (FRe(E)

B) AR & T A DFALIKDL
FOMERR, THMRFL bICv v 2B TEa<mtian s, gl s iieror,

2. BRI T DR 2 T A OFLIRD
FOMERR, THMRRFL bICv v 2B TEa<mtian s, sl s iieror,

—189—

DSP(MU/g: HfZER)

(%)

—_
o

o = N W P Ol O N 00 ©
DSP(MU/g- I iZIR)



(£F)

2010
2009 I
2008
2007 I

2006 I
2005

2004

2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978

1 2 3 4 5 6 1 8 9 10 1 12 (A)

®5 MM FE(IBFE)URICHE T IRREBHEERE R THA OHAE ERH KR

3. BRI R K OB RIERIC I 1 B R & 7 7 A LIS Z M H o # bk

FOMEFRT U ARBRCIIRIB ST, BRI NR2 o7z, FRIERFOF(LRIEZ R 3 1R Uiz, Bk
RUEHS IR DA ENE KR GBERE : 27 XA HA)1X3 A 23 B5 6 H 7 HORIC 4 B~ 2AFmENRE S
TR, ZNTI L ATRES 1g 7= 0. 05MU BA L 0. IMU A3 & IR HET I - 72, i E ERFIEIZ 3 A 26 A
59 H 9 AETH 167 AT, AIfED 105 ALV Edvofe, ERAMHEICBIT HMNEEKAIZS8 A2 oA~y
AR S, HATH EHFEIZS AS BB 10 A 15 HETH 71 HTH -7,

K3 TH2L2FOBERBLARBICETEHRE2TAMUNOTHAEESICESZELKER

<) ARER BN
N *; o H
AEBE 5 T MU/ g - AT 56) Hi 7 B 3 R I 2 R
T TEE=ZHER 3/23~6/1 0.05~0.1 3/26~9/9 (167HF)
ER%E FTEEZKRE 8/2 0.05~0. 1 8/5~10/15 (71B )
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(BES
TRk 22 1 H~12 QAT IcfER R E LV LD, RO LBV FRIZLTRLT,
1€ 1 FHRERFEEO BERHERRR (v v 2R R)
3% 2-1  BEBE VL EER (P E 5D OR[RGHMERBHER L T 7 7 b AR
32 2-2  PRBE RN G E R OKRRMBLRBIIFR L VT T 7 b R

B, BAKTT U7 PUORERBROMBERBEOELAIZOWTIX, WO XSICTKE L, /2. I
P. compressum DI LT TH DN, ROV TIFHE L TV RN e TEA L L,

Ceratium & C.a C. arietinum C.b C. boehmii C.f C. fusus
Dinophysis & D. f D. fortii D.a D. acuminata D.m D.mitra
D.c D. caudata D.i D. infundibulus D. rd D. rotundata
D.rg D. rudgei D.n D. norvegica D.t D. tripos
D. 1 D. lenticula
Prorocentrum J& P.c P. compressum P.m P. micans
Alexandrium J& A c A. catenella At A. tamarense
Protoperidinium J& P.c P. conicum P.d P. depressum
Gymnodinium J& G.c G catenatum

Fo, BEOEBEICE TS THERERICEDHRE T HA ORI EBERL T, kO LBV AHRIZLTRL
77
fh3e 3-1 1980 4= LARE oD fa2 BT P i dak (V6 V8 3 R0 (2381 T 2 BIHAR & 7 1 A O Ttk B2 K 2 dwikie &
D. fortii O HBIENA
155 3-2 1980 4F AR oD b BLA S Syt (HT8 72 50) (288 U BTl 2 7 T A O F itk A Xk 5 # ke &
D. fortii @ HBLEhA
€4 1978 ELIBRIC IS 1T 2 B BLIBHE IR pE R & 7 A7 A O FHIvE H B2 & % Her B AR IR
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ftR1 FHRLFHOBREREHKE

(1/3)
v 9 X = B
w o EH B oESE EEA R BEBB  FOBSHM/ THEittEH M/ /g)
higle AIAEH s AA
BEBEEE, PN T2 THhA (BHE) 2010/1/4 2010/1/8 .75 <0.70 <0. 05
2010/2/8 2010/2/12 1.75  <0.82 <0.05
2010/3/2 2010/3/5 1.75  <0.45 <0. 05
2010/3/8 2010/3/12 <0. 44 <0.05
2010/3/15 2010/3/18 <0. 37 <0. 05
2010/3/23 2010/3/26 <0. 43 <0.05
2010/3/29 2010/4/2 <0. 43 <0. 05
2010/4/5 2010/4/8 <0. 44 <0.05
2010/4/12 2010/4/15 .75  <0.45 <0. 05
2010/4/19 2010/4/22 <0. 44 <0.05
2010/4/26 2010/4/30 <0.50 <0. 05
2010/5/10 2010/5/13 <1.75  <0.51 <0.05
2010/5/17 2010/5/20 <0. 49 <0. 05
2010/5/24 2010/5/27 <0. 54 <0.05
2010/5/31 2010/6/3 <0. 51 <0. 05
2010/6/7 2010/6/10 1.75  <0.49 <0.05
2010/6/14 2010/6/17 <0. 51 <0. 05
2010/6/21 2010/6/24 <0. 51 <0.05
2010/6/28 2010/7/1 <0.50 <0. 05
2010/7/5 2010/7/8 1.75 <0.52 <0.05
2010/7/13 2010/7/15 <0. 55 <0. 05
2010/7/20 2010/7/22 <0. 60 <0.05
2010/7/26 2010/7/29 <0. 60 <0. 05
2010/8/2 2010/8/5 1.75  <0.62 <0.05
2010/8/9 2010/8/12 <0. 65 <0. 05
2010/8/16 2010/8/19 <0. 66 <0.05
2010/8/23 2010/8/26 <0. 63 <0. 05
2010/8/30 2010/9/2 <0. 63 <0.05
2010/9/6 2010/9/9 A1.75  <0.62 <0. 05
2010/11/29 2010/12/3 <1.75  <0.59 <0.05
2010/12/6  2010/12/10 1.75  <0.51 <0. 05
B BB B AR 550 RETFHA (EE) 2010/1/4 2010/1/8 1.75 <0.70 <0.05
2010/2/8 2010/2/12 .75 <0.77 <0.05
2010/3/2 2010/3/5 1.75  <0.54 <0. 05
2010/3/8 2010/3/12 <0. 49 <0.05
2010/3/15 2010/3/18 <0. 49 <0. 05
2010/3/23 2010/3/26 <0.52 <0.05
2010/3/29 2010/4/2 <0.53 <0. 05
2010/4/5 2010/4/8 <0. 48 <0.05
2010/4/12 2010/4/15 1.75 <0.46 <0. 05
2010/4/19 2010/4/22 <0. 54 <0.05
2010/4/26 2010/4/30 <0.57 <0. 05
2010/5/10 2010/5/13 <1.75 <0.56 <0.05
2010/5/17 2010/5/20 <0. 64 <0. 05
2010/5/25 2010/5/27 <0. 60 <0.05
2010/5/31 2010/6/3 <0. 63 <0. 05
2010/6/7 2010/6/10 1.75 <0.57 <0.05
2010/6/14 2010/6/17 <0.58 <0. 05
2010/6/21 2010/6/24 <0. 64 <0.05
2010/6/28 2010/7/1 <0. 65 <0. 05
2010/7/5 2010/7/8 <1.75  <0.60 <0.05
2010/7/13 2010/7/15 <0. 63 <0. 05
2010/7/21 2010/7/23 <0.57 <0.05
2010/7/26 2010/7/29 <0. 60 <0. 05
2010/8/2 2010/8/5 A.75  <0.71 <0.05
2010/8/9 2010/8/12 <0. 64 <0. 05
2010/8/16 2010/8/19 <0. 64 <0.05
2010/8/23 2010/8/26 <0. 68 <0. 05
2010/8/30 2010/9/2 <0.70 <0.05
2010/9/6 2010/9/9 1.75 <0.68 <0. 05
2010/9/13 2010/9/16 <0.78 <0.05
2010/9/27 2010/9/30 0.75 <0. 05
2010/10/4 2010/10/7 <1.75 <0.88 <0.05
2010/10/12  2010/10/14 <0. 94 <0. 05
2010/11/8  2010/11/12 1.75  <0.63 <0.05
2010/12/6  2010/12/10 1.75  <0.50 <0. 05
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2/3)

T 9 R H OB
) EMS B onEHE FHWAR BEAEAR FUOMEHIM/  THESH M/ g
hiEiE AIRE FiRIRE A8
PEEE R ER 7101 RATHA (BhEF) 2010/1/4 2010/1/8 <0.70 <0.05
2010/2/8 2010/2/12 <0.82 <0.05
2010/3/2 2010/3/5 <0.76 <0.05
2010/3/8 2010/3/12 <0. 61 <0.05
2010/3/15 2010/3/18 <0. 45 <0.05
2010/3/23 2010/3/26 <0.57 <0.05
2010/3/29 2010/4/2 <0.57 <0.05
2010/4/5 2010/4/8 <0.52 <0.05
2010/4/12 2010/4/15 <0.56 <0.05
2010/4/19 2010/4/22 <0.57 <0.05
2010/4/26 2010/4/30 <0.60 <0.05
2010/5/10 2010/5/13 <0. 60 <0.05
2010/5/17 2010/5/20 <0.67 <0.05
2010/5/25 2010/5/27 <0. 66 <0.05
2010/5/31 2010/6/3 <0. 64 <0.05
2010/6/7 2010/6/10 <0.58 <0.05
2010/6/14 2010/6/17 <0.58 <0.05
2010/6/21 2010/6/24 <0.63 <0.05
2010/6/28 2010/7/1 <0.60 <0.05
2010/7/5 2010/7/8 <0. 60 <0.05
2010/7/13 2010/7/15 <0.60 <0.05
2010/7/21 2010/7/23 <0.63 <0.05
2010/7/26 2010/7/29 <0.69 <0.05
2010/8/2 2010/8/5 <0.59 <0.05
2010/8/9 2010/8/12 <0. 65 <0.05
2010/8/16 2010/8/19 <0.76 <0.05
2010/8/23 2010/8/26 <0. 66 <0.05
2010/8/30 2010/9/2 <0. 68 <0.05
2010/9/6 2010/9/9 <0.60 <0.05
2010/9/13 2010/9/16 <0. 81 <0.05
2010/9/27 2010/9/30 <0. 66 <0.05
2010/10/4 2010/10/7 <0.74 <0.05
2010/10/12 2010/10/14 <0. 64 <0.05
2010/11/8 2010/11/12 <0. 60 <0.05
2010/12/6 2010/12/10 <0.57 <0.05
ERBIEEI  ERS RETHA (EHE) 2010/7/5 2010/7/8 <1.75 <0. 48 <0.05
EEEIE R R B4 RETHA (hESE) 2010/5/10 2010/5/13 <0.67 <0.05
EREIEERER B4 2010/6/7 2010/6/10 <0. 64 <0.05
EEEIE R LR B4 2010/6/14 2010/6/17 <0.63 <0.05
EREIEERER B4 2010/6/21 2010/6/24 <0. 62 <0.05
EEEIE R LR 4 2010/6/28 2010/7/1 <0.60 <0.05
EREIEERER A% 2010/7/5 2010/7/8 <0. 66 <0.05
EEEIE R LR 4 2010/7/12 2010/7/15 <0. 66 <0.05
EREIEERER A% 2010/7/19 2010/7/23 <0. 62 <0.05
EEEIE R LR 4 2010/7/26 2010/7/29 <0.60 <0.05
EREIEERER A% 2010/8/2 2010/8/5 <0.67 <0.05
BB R 4 2010/8/9 2010/8/12 <0.77 <0.05
BERR =t LSYFAHA 2010/1/4 2010/1/8 <0. 82 <0.05
2010/2/8 2010/2/12 <0. 85 <0.05
2010/3/2 2010/3/5 <0.77 <0.05
2010/3/8 2010/3/12 0.7 <0.05
2010/3/23 2010/3/26 0.7 <0.05
2010/4/12 2010/4/15 0.7 <0.05
2010/5/10 2010/5/13 <0.77 <0.05
2010/6/7 2010/6/10
2010/7/5 2010/7/8 <1.75 <0.085 <0.05
2010/8/2 2010/8/5
2010/8/23 2010/8/26 <1.75 <0. 48 <0.05
2010/8/30 2010/9/2 <1.75 <0.44 <0.05
2010/9/6 2010/9/9
2010/10/25 2010/10/29 <1.75  <0.57 <0.05
2010/11/29 2010/12/3 <1.75 <0.56 <0.05
2010/12/6 2010/12/10 <1.75 <0.53 <0.05
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3/3)

T 9 R H OB

) EMS B onEHE FHWAR BEAEAR FUOMEHIM/  THESH M/ g

hiEiE AIRE FiRIRE A8
EFER BEARE NG N 2010/1/5 2010/1/8 <1.75 <0.05
2010/2/2 2010/2/4 <1.75 <0.05
2010/3/1 2010/3/5 <1.75 <0.05
2010/4/12 2010/4/15 <1.75 <0.05
2010/5/10 2010/5/13 <1.75 <0.05
2010/5/31 2010/6/3 <1.75 <0.05
2010/6/7 2010/6/10 <1.75 <0.05
2010/6/14 2010/6/17 <1.75 <0.05
2010/6/21 2010/6/24 <1.75 <0.05
2010/6/28 2010/7/1 <1.75 <0.05
2010/7/5 2010/7/8 <1.75 <0.05
2010/7/12 2010/7/15 <1.75 <0.05
2010/7/20 2010/7/23 <1.75 <0.05

2010/8/2 2010/8/5 <1.75 0.05-0.1
2010/9/6 2010/9/9 <1.75 <0.05
2010/9/27 2010/9/30 <0.05
2010/10/4 2010/10/7 <1.75 <0.05
2010/10/12 2010/10/15 <0.05
2010/11/8 2010/11/12 <1.75 <0.05
2010/12/6 2010/12/10 <1.75 <0.05
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