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IEGSIDE: A Chaetoceros sp.1 3 BfE
Chaetoceros sp. 28 BFd
Leptocylindrus danicus 5~6 BHH
Skeletonema spp. FN:]
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V) KRMEESE (KB ~AFHE)

KIUEEBE D Rhizosolenia J&ITAPAMEIC IV T 1958 4E, 1965 4F, 1980 4E, 1996
L 2000 AR A TERL L C /2 U BAESEICH R 2RI ER E 2 5 2 72, 2000 4212
AU CRIEA LT Rhizosolenia imbricata | HIBIZB W TR L ~LT
BIERESNTEY 2000 FELLATIC & RE L ~ULI|CFE LUT-, Rhizosolenia imbricata
LB FAMERNC AR L URIREIREIE S5 R S v CnZeny) | BZRITITE N MR
AT B e OIZBIERA~OEANBH F A5 25, AT A A L TR RRE (30
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BERLESISEITHEOSWEETHSL (BE 68 VU DAKELOHE 2%
D), AFEORAEIL 1~3 HIZA B, HREEFHOBEK, /INHOBEK T2 L
elEx4 b U TKIEAT D, Rhizosolenia imbricata [RIEEIZHIR DY A XH3K
LR EIERT 2720, WAKFORBEEEENZNEEZEZLNATEY (K
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FERDEHA

Eucampia zodiacus 1HA~3A
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% Chattonella JE7RIPNZ 1984 IV IR CHIRE S 4L, ARFE T % 1989 4
K%ﬁﬁ%%éﬂkoik\%wmmﬂaﬁ@fﬁﬁéﬁiﬁEA@ﬁ%%ﬁ
TN RTHZ LI, OBV EHITHETTHZ EHHLATY
% (IR - |k 2013), 7o, WEkEESEH L CREMEEIL S ~EET 52 &
DAERETH H T2, EEOEAMEF & REBEE OV HIL Chat tonel 1a JE IR D 5
EBRE7R->TW5b,

72, )\MRETD Chattonella JBIREIT 1988 F-\24)D THIL L, & D% AR
DIEED TV D,
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BIAWFIZRB W TIREEEE & LU ClX CeratiumJ& (C. furca 3B XN C. fusus)
K> Akashiwo sanguinea 7¢ E N R T T 52 b DD, KX W ESCARRSR
KEOFERITIZE A EL BN, BEICOWTIIEMOHR7 5T B4
WIZHT THREZRTHZ N, miC/ Vo LHEELGIEEZT
bbb (FR3), o, MESHBMICHEEZ G 25 Kareniamikimotoi 12D
WX, 2000 42, 2015 4K TY 2016 AFICABVE, /\RIBELXOREIE THIAEL,
2000 45 13HETE & )\ARIE T, 2015 4F & 2016 4R 13\ IC B W TS E 2 584
LTW% (F3),

JURIBEIZ I T, 1970 0 B HEE B Cochlodinium J& (1Z & A £
C. polykrikoides) 73 KBUELZR7RIZTER L, HERRBERKRELH Z L2
D HIVTW D, AR O )R AR T PR e L RS RS JE D T4 v, C
polykrikoides @A M)\ CIEMER T 9, AMIEHMIE (BERi)
DHEFIENED LN TS, AFED seed population IFEIAREMIE TH 5 FlHE
PEE <, REMIIIKIEE HEEOHEME & HICEHE/DRE T CHEAE L TR
WP %, 1.4~3.6 m/h DIRWVHESHEBI:CLY , REOARLT | KE
DRFBEZFHAL TR ZFHET 2 L EX N5, FRBOERE., AHEILRE
Mool 3 5 & Ebihs (K8),

C. polykrikoides |%. i3 ZALICHUE (PIE/rMHRE) CTH Y. IR i“{%mﬁ

WAL, BRETIHERETHD Z LR EIND, /U TIE 2000 412
po]ykrlkoz des DARHNZ L 0 K9 40 (B, 2002 4212 51 8, 700 S @4@%%&%7%
AT TWDH, 2003 4 LAKE 2015 45 F CHEEHEIT/ I TH 5,

ZDIEH>, Karenia mikimotoi (2 K HIRFEMEN, 1989 4, 2000 4, 2015
FER L2016 FEITHAELTWDHMR, C polykrikoides & HlEd 2 & IRMIFA

PR, MR, Bega e b7,
Jduly . August September

May
M Development Malntenance Decline
e att

High precipitation

Increase of temper 5 3 ) : Turbulence
and amount of solar Ih Irradiance. <~ gy Temperature and salinity decrease
radiation s and cell a :mreaﬂm High diffusion losses

Over wintered

cells Over winter

Diurnal
. vertical

S migration
. (1.4-3.6mh)

g 7 %
i Single cdln Single cells
R and/or
Chains of
2 cells i ’ it i

Mixing

“ single | W

cells | U i
a5 i

Mixing

Hight
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(3) FH-L B BERE

7)) H
A BEZ BT B AR E ORI AT, 1998 20> 5 2003 4F 0 [ 23 th D4
IR WM A AT (K9) , RFTZ7 7 MUplickn e, FIZLDHE
ARENEOO EEBRICLD ) OOaELMEREN L REL TS (F 1),

FREABREREGR(FHB)

REHH

O =MW R NN W

9 AHMEIZRBWTHERENRE 2 & 72 b LRI A S (EER) OHER
AKPEFFIUN IR ZETREE BT [N D AR (BN 53 4R ~ERK 27 4F) | & 0 %8

K1 RO LD IERKE (1978~2015 £ T)

ge At | A S Yo SRR - ﬁﬁﬁ@
1985 | BBAYE | Cerataulina J U OBEL B
1986 | ABAYE | Skeletonema J U DOBIEL A<HH

Asterionella kariana
Chaetoceros curvisetum
FEucampia zodiacus
Pseudo—nitzschia pungens

1988 | ABAYE | Skeletonema J U DOEBIEL A<HH
FEucampia zodiacus
Asterionella kariana
Thalassiosira

1988 | ABAYE | Chaetoceros curvisetum J U DOBEL A<HH
Chaetoceros sociale
Rhizosolenia delicatula
Skeletonema

1989 | ABAYE | Skeletonema J U DOBIEL A<HH

Thalassiosira

Asterionella kariana
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1989

A

Skeletonema
Prorocentrum

) OmEL

P

1991

A W

Eucampia zodiacus
Chaetoceros
Rhizosolenia
Skeletonema

J U oea%kS

R

1991

AW

Skeletonema
Chaetoceros curvisetum

) OmEL

R

1992

A W

Chaetoceros curvisetum
FEucampia zodiacus
Lauderia

Skeletonema
Chaetoceros
Coscinodiscus

J U oea%kH

R

1993

AW

Khizosolenia fragilissima
Skeletonema

J ) OmEL

R

1994

A W

Chaetoceros sociale
Skeletonema
Asterionella gracialis
Leptocylindrus
Thalassiosira

FEucampia zodiacus
Ditylum brightwellii
Asterionella karinana
Rhizosolenia setigera

J U oea%kb

R

1995

AW

Chaetoceros sociale
Asterionella gracialis
Rhizosolenia fragilissima
Rhizosolenia setigera
Skeletonema

Thalassiosira rotula
Eucampia zodiacus
Gymnodinium

J ) OmEL

R

1995

AW

Skeletonema
Akashiwo sanguinea
Eucampia zodiacus
Coscinodiscus
Ditylum

Thalassiothrix frauenfeldii

Chaetoceros
Thalassiosira

J ) OmEL

R

1996

AW

Skeletonema
Asterionella karinana
Asterionella gracialis

J ) OmEL

R

1997

A W

Nitzschia seriata
FEucampia zodiacus

J U oea%kS

R
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1997 | HWHE | Skeletonema J U OtaES R
Chaetoceros
Pseudo—nitzschia pungens
Thalassiothrix frauenfeldii
Akashiwo sanguinea
1998 | HBAYE | Chaetoceros sociale J U DOBEL /~BA
Leptocylindrus
Eucampia zodiacus
1998 | HBA¥E | Chaetoceros sociale J U DOBEL /~BA
Chaetoceros
Skeletonema
Thalassiosira
Asterionella karinana
Leptocylindrus
1999 | ABHYE | Fucampia zodiacus J U DOBEL /~BA
1999 | B HAF | Skeletonema J VDB HEDL B
Rhizosolenia
Asterionella karinana
Eucampia zodiacus
2000 | HWAWE | Fucampia zodiacus JVoaEL ~BH
2000 | HHAUF | Skeletonema J ) OBEL  EFEARR A~HH
2000 | AHAWE | Rhizosolenia imbricata J ) OBEL  EFEARR B
Khizosolenia setigera
Skeletonema
Chaetoceros sociale
Chaetoceros curvisetum
Chaetoceros debile
Chaetoceros
Biddulphia sinensis
Thalassiosira
FEucampia zodiacus
2001 | HHAUF | Skeletonema J U DOEBEHEDL B
2001 | APAYE | Chaetoceros sociale VADRDLER, &5 ~BH
Chaetoceros curvisetum
Chaetoceros debile
Skeletonema
Asterionella gracialis
2002 | HHAUF | Skeletonema J U DEBHEDL B
Asterionella gracialis
Asterionella karinana
Chaetoceros sociale
Chaetoceros
Khizosolenia setigera
Eucampia zodiacus
2002 | J\fXfF | Skeletonema VADRDLER, &5 A
2002 | APAYE | Chaetoceros J VoKL A
2003 | A HAYE | Skeletonema J U OtES R
Chaetoceros
Thalassiosira

Rhizosolenia setigera




EE4 — 8| BRETHA L (R

(3 &=BIR)

2005 | A BAYE | Skeletonema J U OBED R
2008 | AHAVE | Asterionella karinana J U DOBEL /~BA
Skeletonema
2009 | HHAUF | Thalassiosira J U DOEHEDL B
Skeletonema
Eucampia zodiacus
Asterionella karinana
2009 | FiE | Asterionella karinana J U DE%ES M
Skeletonema
Thalassionema nitzschioides
Chaetoceros
2010 | A¥HYE | Chaetoceros J U DOEBEHEDL B
Skeletonema
Thalassionema nitzschioides
2011 | A¥3¥E | Asterionella karinana J U DOBEL /~BA
2011 | A¥HYE | Rhizosolenia setigera VADRDLER, &5 ~BH
2011 | Fi#¥E | Asterionella karinana /U DE%ES M
Chaetoceros
2012 | A | Skeletonema J U OtaES R
Thalassiosira
Asterionella karinana
Chaetoceros
2012 | HWHYE | Eucampia zodiacus J U DOBEL /~BA
2013 | AH3¥E | Asterionella karinana J U DOBEL /~BA
Skeletonema
Thalassiosira
2013 | HHAWE | Eucampia zodiacus J U DEBEHEDL B
Guinardia delicatula
Khizosolenia setigera
Skeletonema
Chaetoceros
2014 | AW | Skeletonema J U OtES R
Thalassiosira
Eucampia zodiacus
Chaetoceros
Rhizosolenia
Thalassiosira
2014 | HHAUF | Skeletonema J U DEBHEDL B
Thalassiosira
2015 | HHAUF | Skeletonema J U DOEBHEDL B
Chaetoceros
Thalassiosira

Eucampia zodiacus

IKEEFFIUN B ERREE B ET TN D AR (AN 53 4R~ Rk 27 4) | 7 B4R
Al —ifEdk - BRI e L TR LR L RS D586/ L TER L
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NI I 1 2 AREIHE 3 O R AE B0, 1988~1990 4 K& TN 1998~2010
FEICRAMEN L <, 2011 236 2014 AT THUIHENRE L TV (X
10) . RRNZZ 27 N BlZH D & Chattonella J& (7 7 4 Rig) &
Cochlodinium polykrikoides (ifA¥ETE#E:) K DHEEMHTNL L, BT IR
N7 T THEDNNIZZ D FFICRERPEENBELTND (K2 LERSI)

FUAMITREGHR\KE)

REMAN
o [ N W o~ [5,) (<)) ~ 0 (s}

10 \RIEICHBNTHRIELRESY L

A

o
(O
.-
R

=
o
iy
_Pf‘
%
ol
=
S
=
®

AKPEFT TN SERRTE S AT TILINHEI O 7R (AN 53 AE~Epk 27 48) | L v BBl

v) s

WRB R 1T 5 AR IE OAERIRE AL, 2000 ISR 3 FERAE L, 1978~
2014 HFE TD 36 [T 10 HEofEE & | A\ IO F LD 1/5
~1I/I0REICEE->TWD (X 11) JRJRT 7 7 R Bl H D & Chattonella
J& (77 4 R#g) & Cochlodinium polykrikoides (IiE#E) |2 X D #EIFEKL
N, BHET V| X ARLDNT 7 THEDONNEIZ LY RERPWENFEL T

Wn (F2KUFES)
FHMHEREGRGEE)

A NN NN NN SN N NN NN

11 HBICRBWTREREZ b2 b L7oRElE AR () OHER
AKPEFT UM E R R AT TN ORm] (BEFN 53 4R~ PRl 27 4F) | 10 3&PH
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F2 T7 4 REHEOREIIAEIZ L HiRERE (1978~2015 £ F T)

PR
5 i R R - i
1988 | J\{X¥ | Heterosigma akashiwo N T TN TN 3,453
Prorocentrum
1988 | \fX¥f | Chattonella antiqua NeF, TV, TV, AT 40, 766
VBB
1989 | J\{X¥ | Chattonella antiqua 7 U~ 62, 560
1989 | A BAUF | Chattonella antiqua a/vma, JFNNFE NG
1990 | )\ | Chattonella antiqua T wHEA AN 1,099, 673
1990 | #&7% | Chattonella antiqua 7 ~UBE 403, 809
1990 | B BAYE | Chattonella antiqua 7 ~UBE 51, 585
1992 | )\ | Chattonella antiqua INT FUE 9, 482
1992 | HHAYE | Chattonella antiqua INT T UNBE 366, 155
1992 | A BAUF | Chattonella antiqua =, a/sua, JF, UTA NG
Akashiwo sanguinea RA~UNIE
1995 | #&75 | Chattonella antiqua N F~UNBE 18, 749
1998 | HBAUE | Chattonella antiqua 7 ~UBE 12, 148
1998 | H8A¥E | Chattonella antiqua 7V (FHEfR), AT, AXF HA]
aF, oA, Fa, =, TF,
TIET A, T T A SR
(REKF)
1998 | HHAWE | Chattonella antiqua 7 <R N
Skeletonema
1999 | ABAYE | Chattonella antiqua TEHH, H =R ~BH
Karenia mikimotoi
Chaetoceros
Skeletonema
2000 | A HAYE | Chattonella antiqua THU, BT, AXF, NE,| 264, 070
Karenia mikimotoi aF, o U UEHE,
Heterosigma akashiwo FAITF, B, B,
J=FH, Ty an~E
2000 | HWHYE | Fibrocapsa japonica DY OEEL  AFEAR
2003 | BHAYE | Heterosigma akashiwo AT, ruakA, a)a~n A<HA
B8 (R9Rf)
2003 | J\fXff | Chattonella antiqua TV, NTFTTAINX T 363, 666
YRTFLURT Y, wHA
A GUANE/ =T o NV
2003 | A WM | PokE A VAUV RNAY A
Skeletonema
Chattonella antiqua
Chattonella marina
2003 | \fX{fF | Chattonella antiqua TV, NTFTT HURTF v 287, 382
Cochlodinium <7, BT~
polykrikoides
2004 | J\fX¥f | Chattonella TUARF TV~ 226, 844

T, wEA, NTTT HU
X sl A, ARX, Y

N RN
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2004 | )\f\¥E | Chattonella antiqua ThxoA, aF, K7, =z RBH
Chattonella marina | I/ A7/ A= 0 (N
I, ARXF, THZA 0
5
2005 | \f\#g | Chattonella antiqua TV, eI~ Y, HuRF, v 94, 108
Cochlodinium <~ T . NI T TEANGE
polykrikoides
Heterosigma akashiwo
2007 | HHAYE | Chattonella antiqua 7 ~UBE 11, 455
2007 | AHAYE | Chattonella antiqua HHFEI, =, a/va, AR NI
Chattonella marina X, AFH, RT, TUT AR,
(ApFEKH L [FIRE3EA) | B, 7F Y 2|, 770 »
T, 7TT7E, UFFE, AT,
VIATE, YIVRY, T~
X, VBEFA, BT A FTH,
smagA4, v3F, bATX,
v ) AHEASVE
2008 | HHAYE | Chattonella antiqua EATFX. AT, =, HFI, NG
Chattonella marina Yo, a/a, BT, AR
(RpF KM L FRFEA) | ., 7YY a, H=HH, =,
PR THY
2009 | /\f\HF | Chattonella antiqua TV, =TV, hRF b 185, 508
7 <P ~UVIE
2009 | /\{%¥# | Chattonella antiqua TV, TV, WU RF B 2,901, 996
Karenia mikimotoi F=Hh, XA, T T T~
Cochlodinium 79
polykrikoides
2009 | HWHYE | Chattonella antiqua N T b TP~ 156, 050
(E 1D
2009 | %YL | Chattonella antiqua NeF b T, wHFA. b 273, 915
GE1) FGIT T UNNE
2010 | /\f\¥F | Chattonella antiqua TV, =TV, hRF b 5, 274, 909
T, wHX A, T A bT
T TR
2010 | #®%¥5 | Chattonella antiqua NTF eIV, T U, 86, 955
~HA T T TSV
2014 | HHYF | Heterosigma akashiwo a/vnu, JFE (KR ~» NG|
¥4
2015 | HHHYE | Chattonella spp. =Y, R"T, AXF (KHR) A~
TV NATF, IRTY 3, 246
MY 3
2016 | J\fXJff | Chattonella antiqua TV, BT TV A

IKPEIT TN SERBESH AT TN O 7R (BEAN 53 4~ Rk 27 4F) | 2> H2EGH

2016 FEOHPEERITMA T

] — Vi - RPN E e U TR AR LRl & e S D5 A 138 IRIBIEIC B 1T D R 2 &5

L C4ER LT,

FIEM OGS WHERED 1, 000 ARG QS EITHIA/N S W2 EIZE LT
L AL O)\RIEFE 2 AT D720 ORFRIHTEICB T D158 (K 14 A 120 )
(CES SRR Oy THEREL L TR Y | MEEMFHSFIIHE R D,
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3 MR RO RWITANC X D EME (1978~2015 4£F T©)

(3 &=BIR)

| WA, R W - B i
1978 | J\{X¥§ | Gymnodinium sp. < H A T Y~ 30, 220
1978 | J\fX¥E | Cochlodinium polykrikoides | 7V ~U\3E 44, 537
1978 | J\fX¥F | Gymnodinium sp. 7. RT~NEE 26, 990
1979 W15 | Cochlodinium polykrikoides | /"N~TF, <& A ZE~\4E 1, 242
1981 | J\f\WF | Cochlodinium polykrikoides | ~N~F ., =& A . ~T J~IE 32, 596
1985 | J\{%#F | Cochlodinium polykrikoides |~7 ¥, ~ & A S ~U\AE 59, 322
1989 | J\{{iF | Karenia mikimotoi < HA T IVNNET Y NT T 255, 754

<7 USUNIE
1990 W15 | Cochlodinium polykrikoides | 77V ~\ 4 10, 262
1990 | J\fX¥E | Cochlodinium polykrikoides | 7'V, N 77 7 v X A% ~\\3E 40, 380
1991 | J\{%#F | Cochlodinium polykrikoides |~%A . ~7 7 J5EE~\3E 13,090
1994 | J\{X¥#F | Heterocapsa T aX A~ R, 7Y U~ | 225,000
circularisquama Ay 2
1996 | J\{RIfE | Karenia digitata NZ 7T B v HANNOE A~
1999 | )\fX¥F | Cochlodinium polykrikoides | T 7 7 ~U\3E 57,907
2000 | J\f¥fE | Cochlodinium polykrikoides | N7 77 =% A 7V 5 /3F | 3,984,067
VTV T Y, YR, BT
~Y, rmE A AEAL T
T, AYF, BT A
2000 | \fXJfF | Karenia mikimotoi AHATUE, =TI, hT7 29, 215
g7V, Za NE, JLYT
v, BT T U
2000 %75 | Karenia mikimotoi TV, =LA, HNF N TTT 28, 065
RNAY 3
2002 | AWM | Ceratium furca AP, 7FHa, AXF, BT A, A
Akashiwo sanguinea TATFT A, ANV, TF~\BE
Chaetoceros
2002 | J\fXHE | Cochlodinium polykrikoides | 7V . 1 /3F BT REAIE 587, 808
2002 | BPAWE | Akashiwo sanguinea DY DL - EFRE B
Fibrocapsa japonica
Chaetoceros
Skeletonema
Thalassiosira
Khizosolenia setigera
Katodinium glaucum
2003 | J\{X#g | Akashiwo sanguinea DY DOEBIEY « AFRE A<BH
Skeletonema
Chaetoceros sociale
Chaetoceros debille
Chaetoceros
Eucampia zodiacus

2004 | BAPAWE | Akashiwo sanguinea DY DL B

2015 | )\fX¥f§ | Karenia mikimotoi (BIH) 7V, ~FA, A/ F | 28,482.6
VTV, RHF, TUE
(RER), A7, va A, h¥I,




EE4 — 8| BRETHA L (R (3 =LA

ZY T A TT AN T
V. TUE, Ui, AUAE

~UNIE
2015 | \fX## | Karenia mikimotoi 7 12, 804
2015 | J\fX¥#E | Cochlodinium polykrikoides | 71 5, 760
REETT UM I SEFHE FH T TNk D JRE (BEFD 53 4~ Fpk 27 4F) | 2> HAEE
2016 4F O ELR T A
[l —Edk « REHAIC e U CRAE LRI & A7 S DG 134 ki 8 1 2 &R 2 45
L TR LT,

I DGE . PHERIEDS 1, 000 AN OLE THBA/N S W 2 0F15 LT,

#F 4 ZFOMIRFEWIZ X DEZEWE (1984~2015 4EFE T)

AR W SRR A - ’ﬁﬁﬁ%ﬁ
2006 | HHAYE | Eutreptia (HE¥E) J IV oaEL N

m@%%m%%%%%%%thﬁﬁ®%ﬁ(%ﬁS%ﬂgﬁﬁmﬁﬂjﬁgﬁﬁ
[l —¥Ei « BEHCERE U O34 L7-R & A2 SN D GE I3 R IC BT 2 E R 2 AR
L CHEE LT,

ik

Ve )1#T s (2011) #5E 7 U 4% B R K Eucampia zodiacus @j(%%\éif%%*ﬁilfﬁﬁ“é. AR RE
FHIREGE. SR RMOKERITR G v 2 — iR K ERR] 1-82.

SH— %(mm)774b@%%®%$%%3%ﬂ.ﬁ%-ﬁﬂ%%®%$k%ﬂ-%%.ﬁ
M4 = B8 IE 0, B AKEGRRERS, $L, p. 29-70.

T ACH] (1997) FRAOFRFE (55 R , fEEMAEARM, #A, pp. 337

AR BE - EERME (2013) A BRI IC351F B Chattonel la 7R Kk V& TEFE KB OB RE
&R FEBREEIN & OBIfR (2009-2011) . B IRAT BUKEIRBLE o &% —#fFJe s, 26, 57-71.

(4) F£&H
AW - )RS TRAET 2R OFE & FFEITIRO LB Th 5,
- /NRIEE (‘ﬁ' iﬁﬁﬁﬂ%ﬁ%ﬁ/ﬁkﬁ“éﬁl / )/&'ﬂﬁ ﬁf{%ﬁ%‘fﬁ/ﬁkj—é}: é{%ﬁ)
TR ITHENRD D,
- RBEEREIC X DRI ~ATITREL, 2 VoaEbIzXky /2 U &M
KICRERFEHRELZE X D,
« T 7 4 FEEIZLDARIZERICRAEL, E~ELH 2D,
c RHEERE I X DRI ERICRAE L, KEAMOREFZ|E I LKE
IRWEREL G2 D,

M 30T B AR DRSS AE 5 (1984~2015 A7) &, 1998 FE-EE ) B HE AN
23 B B, 2000 RO AL (K 36 £4/45) 13 1970~1980 44X (KJ 15



B AL (R (3ERIR)

/) O 2 SRR & 7e > T\ 5, (KA N & & R AN L OfICE
FITITEARD A v, 22, AR AR AN & U O 81 5 5 faBls
EEFFLIZHLDOTH DN, THEE, Hz2FEDZTVHEDOTH> THHEILL
THRERAEETHZEICHEETH VERD S, £, RKRTZ 7 b BN H
%l EEREIC X DRI AESE N E <. IMHERSST 7 0 REN 2 ki<,
77 4 REBOEIENHEML TWD D0, FERRFEOR E 2B BITA B IR,
IRIAHE T DA I AT, 1998~2003 4F D DML DA b~ LV M [ 23 A2
bilc, RRZTZ 27 MR HRD &, BICEDEBNRRENEOD, D%
A, HEICED 2V 0aEBWETH D,

J\ARIEIZ I 1T D AR O FE AR (1978~2015 4F) 1E, 1998~2000 4F-LH 7)>
O L TEY, 1970~1980 A (K 8 {4/4) & L LT 2000 AR DR
A 17 /5) 3R 2 fERRE L 2o T D, THIRATR B K ORI A
B L LB TEWVIRERN GO TEY ., BENLETHD, 2B, R
TR E UTHHRICBIT 05 ABRZEF LD TH LM, HFEIX, &
BEEDRNEDTH THWEITIG U CREIRELTHZLICEET INE
Wbon, RKNTZ 7 FRNIHD L MlEERST 7 4 RBEOFIEIL 6 FifE
L REL L TES T, 1991~1995 FFICHROEIES N —AICIE T LZ 6
OO, BN OZEHIIA LN, 72720, 2015 4 & 2016 FD 2
ol C Karenia mikimotoi (HMFEMEESHE) 12 K D BID K 7o _Wi H3 e L
THALT,

TR 2 O RIR AL, 1988~1990 4F % TR 1998~2010 4EI2% < . JFA
T NUBNZ B L Chattonella J& (7 7 4 R#a) & Cochlodinium
polykrikoides (GR¥EEHEIR) 12 X D2 HEMEN L, B (Y, hF777
) DANWIEIZ KD FRICRE i ERBAE L TV D,

WB 2361 DR OFERIRAMBIIIRE 77 > 7 N BNCH D & R
NEEKL IS TNA,

RN E OFEMZE AT, FESM 28 C o< AR\ RED3
AR D 1/6~1/10 BREETH Y . BB EMFBOEBERITIEE A EHD
niwvw, BRIRNTZ 7 b UBlicH 5 &, Chattonella J& (77 4 Rig) &
Cochlodinium polykrikoides (fHiTE#FR) I X DM EMHEN L < | Bhgfa (7
U, ~F A, FTT7T7%) O~NNEIZE D REENEAL TS,



