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5.z 7=, 2000 4EZ 4 BAYE CRFEA U 72 Rhizosolenia imbricata 1A HIFIZ B W
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Akashiwo sanguinea <F3 7R T 5 b DD, KRE RIAERESCEMRIARILD
FBIITIEL A LB LN, BHEIZOWTUIEIAD I &F R S LW T
THREERT D ENHY ., Wi/ VOGAEBKELZSIEEZTIEEHD

(# 3.8.3),

JMRIEIZ BV TIR, 1970 R0 B i £ 83 Cochlodinium J& (1 & A LD C.
polykrikoides) NSRBI R AETEA L, ERRMEMRHELZH BB OLNT
W5, 2000 40 Cochlodinium polykrikoides 7RI DA, IR O WIHAF A (X EFTIH
5 B OV ZR AR IS J 3 T s IR L7, C. polykrikoides @ > A S E )\ RIfE Tl fil
WTET, AWCERGIE (B OFERRO LTS, KD seed
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polykrikoides DRI IV K 40 B, 2002 41T 51 8, 700 T H Difa e E 2L L
TV DAY, 2003 4ELARE 2015 4F F THZEMKFI I TH 5,

Z DIED FES HIE W E % 5 2 5 Karenia mikimotoi \Z 1 5 7R 53 1989 4F
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A BEIZ 31T 2 AR E ORI AR, 1998 427 6 2003 40D R 2 L D 4
IR 2 FREZVMEM A AL (X 3.8.9), KRR Z 7 h U BlicHD &
EICEHEFBBRENEOD, FICHEHRICED /U OAaE bR EREN% < 34
LTW5 (3 3.8.1. # 3.8.4),

REBREREHGR(FRB)

RENHH
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3.8.9 AWMICHWTHERE L LI b LIRWIEAMEE (FEF) OB
HI < ORPE UM TR BT UMD AR (BN 53 4~ P 2T 42) | % b & ICBRBER B LT,

# 3.8.1 EEBEORWIFEAEIC L DiFEMRE (1978~2015 4% T)
g > e

FEALAE | WA, AR ottt - g |1
1985 | A | Cerataulina J U OEED AHA
1986 | AWIE | Skeletonema J U OEED AH

Asterionella kariana

Chaetoceros curvisetum

Eucampia zodiacus

Pseudo-nitzschia pungens
1988 | HHE | Skeletonema J U OEED B

Eucampia zodiacus

Asterionella kariana

Thalassiosira
1988 | HHAME | Chaetoceros curvisetum J U OEED U

Chaetoceros sociale

Rhizosolenia delicatula

Skeletonema
1989 | B | Skeletonema J U OEED B

Thalassiosira

Asterionella kariana
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1989

A

Skeletonema
Provocentrum

) OmEL

P

1991

A W

Eucampia zodiacus
Chaetoceros
Rhizosolenia
Skeletonema

J U oea%kH

R

1991

A W

Skeletonema
Chaetoceros curvisetum

J U oea%kH

R

1992

A

Chaetoceros curvisetum
Eucampia zodiacus
Lauderia

Skeletonema
Chaetoceros
Coscinodiscus

) OmEL

P

1993

AW

Rhizosolenia fragilissima
Skeletonema

J ) OmEL

R

1994

A W

Chaetoceros sociale
Skeletonema
Asterionella gracialis
Leptocylindrus
Thalassiosira
Eucampia zodiacus
Ditylum brightwellii
Asterionella karinana
Rhizosolenia setigera

J U oea%kS

R

1995

A W

Chaetoceros sociale
Asterionella gracialis
Rhizosolenia fragilissima
Rhizosolenia setigera
Skeletonema
Thalassiosira rotula
Eucampia zodiacus
Gymnodinium

J V0% b

R

1995

AW

Skeletonema

Akashiwo sanguinea
Eucampia zodiacus
Coscinodiscus

Ditylum

Thalassiothrix frauenfeldii
Chaetoceros

Thalassiosira

J ) OmEL

R

1996

A W

Skeletonema
Asterionella karinana
Asterionella gracialis

J V0% b

R

1997

AW

Nitzschia seriata
Eucampia zodiacus

J ) OmEL

R
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1997

A

Skeletonema

Chaetoceros
Pseudo-nitzschia pungens
Thalassiothrix frauenfeldii
Akashiwo sanguinea

) OmEL

P

1998

A W

Chaetoceros sociale
Leptocylindrus
Eucampia zodiacus

J U oea%kS

R

1998

AW

Chaetoceros sociale
Chaetoceros
Skeletonema
Thalassiosira
Asterionella karinana
Leptocylindrus

J ) OmEL

R

1999

AW

Eucampia zodiacus

) OmEL

il

1999

A W

Skeletonema
Rhizosolenia
Asterionella karinana
Eucampia zodiacus

J U oa%kH

R

2000

A Wi

Eucampia zodiacus

J U oa%kb

i

2000

AW

Skeletonema

U DOBIEL -

BRE

R

2000

AW

Rhizosolenia imbricata
Rhizosolenia setigera
Skeletonema
Chaetoceros sociale
Chaetoceros curvisetum
Chaetoceros debile
Chaetoceros
Biddulphia sinensis
Thalassiosira
Eucampia zodiacus

U DOBIEL -

BRE

P

2001

AW

Skeletonema

J ) OmEL

R

2001

A W

Chaetoceros sociale
Chaetoceros curvisetum
Chaetoceros debile
Skeletonema
Asterionella gracialis

J U oea%kS

R

2002

AW

Skeletonema
Asterionella gracialis
Asterionella karinana
Chaetoceros sociale
Chaetoceros
Rhizosolenia setigera
Eucampia zodiacus

J ) OmEL

R

2002

J\ A

Skeletonema

J ) OmEL

R

2002

A Wi

Chaetoceros

J V0% H

i
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2003 | HEAME | Skeletonema J U OEED HA
Chaetoceros
Thalassiosira
Rhizosolenia setigera
2005 | HBAME | Skeletonema J U OEED AH
2008 | A | Asterionella karinana J U OaES AH
Skeletonema
2009 | AN | Thalassiosira J U OEED B
Skeletonema
Eucampia zodiacus
Asterionella karinana
2009 | HEAME | Asterionella karinana J U OEED U
Skeletonema
Thalassionema nitzschioides
Chaetoceros
2010 | HBAME | Chaetoceros J U OEED HA
Skeletonema
Thalassionema nitzschioides
2011 | AR | Asterionella karinana J U OEED AH]
2011 | AR | Rhizosolenia setigera J U OBED ANH]
2011 | A | Asterionella karinana J U OaES AH
Chaetoceros
2012 | HEAME | Skeletonema J U OEED HA
Thalassiosira
Asterionella karinana
Chaetoceros
2012 | A0 | Eucampia zodiacus J U OBED ANH]
2013 | AU | Asterionella karinana J U OaES AH
Skeletonema
Thalassiosira
2013 | AR | Eucampia zodiacus J U OBED AH
Guinardia delicatula
Rhizosolenia setigera
Skeletonema
Chaetoceros
2014 | HEAME | Skeletonema J U OEED B
Thalassiosira
Eucampia zodiacus
Chaetoceros
Rhizosolenia
Thalassiosira
2014 | HEAME | Skeletonema J U OEED B
Thalassiosira
2015 | ABAME | Skeletonema J U OaES AH
Chaetoceros
Thalassiosira
Eucampia zodiacus

TE) Rl - BRI L CRAE LTORM & RS 288138 R L TER L.
B« KPET SN IBSETHEE SR I TIUNMEI D] (RN 53 £F~Fpk 27 4F) | »» B AR
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1) I\RKiE

JRIEZ I8 1T D AR E ORI AL, 1988~1990 4F, 1998~2010 4F &
Y2015 FEITTAEMEHNZ < L 2011 735 2014 AT NT TIRHEESFAE L Ty
(K 3.8.10), RRFZ > 7 N BlcHD & Chattonella J& (77 1 Nig) &
Cochlodinium polykrikoides (HETEHE) (2 X AW EMLEN L BT VRN T 7
DS LV FFICRE R EN AL T D (F 3.8.2 LR 3.8.3),

FMMEREHR\RE)

REHM

O B N W A~ U N 0w

HHHHHH

3.8.10 J\UHMEICE W THREMNET 2 b7 b LRl AL (BB DR
it © K BEFEIUM SR RS TT (UMM O AR (BRI 53 45~ 27 4F) | % b & ICHREEE IER LT,

) BE

WaTB 2 B0 D IR E O A 3 A 450E, 2000 H2 12 B K 343842 L. 1978~2015
ok To 38 [T 13 hroifZEpE & . A/ \ RO AL D 1/56~1/10
BEICEE TS (¥ 3.8.11), RFFZ 7 M BlicH % & Chattonella &
(77 4 F#E) & Cochlodinium polykrikoides (SHETEHE) (2 X D EM LN L < |
BT, ~HARLNT T TEHEDNNRIZL Y RE W ENREEL WD (F
3.8.2 TE 3.8.3),

FRPBEEFREGB(EE)

OO NGO SO N NOS0 OO
R RRB R BEB s AoRa a0 as

e A A e e A e e e

X 3.8.11 MHEICEWTHRENETZ b7 LIRS R O#ER
High : KBEFF S SR RTT UMY ORI (R0 53 R~ 27 4F) | & b & ICBBEE M ER L7z,

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
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% 3.8.2 774 FEORMBAC X HIENE (1978~2015 % )
S| WA, AR W - IR
1988 | /\{XifE | Heterosigma akashiwo N T T T USSR 3,453
Prorocentrum
1988 | \fXfE | Chattonella antiqua T TV =TV AT 40, 766
Y73
1989 | \XE | Chattonella antiqua 7 U ~UNBE 62, 560
1989 | G | Chattonella antiqua a/vma, TFNNE A~H
1990 | J\{X¥fE | Chattonella antiqua T wHAEASNE 1,099, 673
1990 | #%&¥% | Chattonella antiqua 7 ~UWBE 403, 809
1990 | A1 | Chattonella antiqua 7 U ~OBE 51, 585
1992 | N\ | Chattonella antiqua N F SR 9, 482
1992 | HBAYE | Chattonella antiqua INT TR 366, 155
1992 | HBAYE | Chattonella antiqua =Y, a/vu, JF, G TTRA AHA
Akashiwo sanguinea N~UVEE
1995 | #&% | Chattonella antiqua N TSN 18, 749
1998 | 53R | Chattonella antiqua 7 ~UWBE 12, 148
1998 | HEWE | Chattonella antiqua 7Y (FBHEA), AT, AXF, ANHA
aF, oA, Fa, h=, TF,
ITET A, T A ~NE
(REKFR)
1998 | HEE | Chattonella antiqua 7 )~ TR A
Skeletonema
1999 | GE | Chattonella antiqua T U, =R A~
Karenia mikimotoi
Chaetoceros
Skeletonema
2000 | HEVE | Chattonella antiqua THU, RT, AXF, NE,| 264, 070
Karenia mikimotoi aF, o vy UHHE
Heterosigma akashiwo AAXITF B, B
A=H Ty a~WE
2000 | H B | Fibrocapsa japonica JVOBEEDL - EFEAR
2003 | AV | Heterosigma akashiwo KT, raA, a)a~n B
B (RIRF)
2003 | \fXYE | Chattonella antiqua TV, NTTT, AUNF A 363, 666
VNTF TV, wH A,k
A= R
2003 | A IV | fHoi et T U ~UBE A~
Skeletonema
Chattonella antiqua
Chattonella marina
2003 | \fXYE | Chattonella antiqua TV, NTTT BURTF v 287, 382
Cochlodinium polykrikoides | ~7 ¥, & T =¥ ~\3E
2004 | )\ | Chattonella TU, ARTF TV w 226, 844

T, wEA, NTTT U
WX TuaF A AXFx, HY

I, TH U~
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2004 | \fXYE | Chattonella antiqua ThxA, aF, K7, ¥ =T NG|
Chattonella marina =N B/ SN/ = I 8 O
HHEI, ARF, THEA
5
2005 | \fXYfE | Chattonella antiqua AV <A BN VIVASS AN 94, 108
Cochlodinium polykrikoides | ~7 ¥ N7 7 JE~NIE
Heterosigma akashiwo
2007 | 79 | Chattonella antiqua 7 U ~OBE 11, 455
2007 | AV | Chattonella antiqua HYPI, =V, a/vn, AR H
Chattonella marina X, AFTH, KT, UTAR,
(AfRF KB L FEFRA) | "B, 7F Y afH, 770 »
E, THE, UFF, vRTE,
VIHATE, VIR Y, T
F. XA BETA FFX,
suayA, v3adF, BATX,
A AE & - TN 5
2008 | AHIME | Chattonella antiqua A TF, AT, =, THFI,| A
Chattonella marina FoX zsvE, BT AKX
(BeFKM EFRFEA) | . 7YY a, W=, =8,
PART, THY
2009 | \fXYE | Chattonella antiqua TV, =TV T b 185, 508
7 <P ~UVIE
2009 | \fXY | Chattonella antiqua TV, IR TY, ATk 2,901, 996
Karenia mikimotoi T, wH A, T T TN
Cochlodinium polykrikoides | 5t
2009 | AV | Chattonella antiqua NYF BT ANGE 156, 050
D
2009 | #&E | Chattonella antiqua NeF eIt XA b 273,915
E1D FTT =T VNNE
2010 | \fXYE | Chattonella antiqua TV, =TV, BTk 5,274, 909
T, wHX A, T A bT
T TR
2010 | #&5 | Chattonella antiqua NYFL BT, T 86, 955
~HA T T TSV
2014 | A | Heterosigma akashiwo a/vm, JFE (RIR) ~» A~
¥4
2015 | AV | Chattonella spp. =Y RT, ARXF (RKR) A~
TV NATF, IRTY 3, 246
~UNIE
2016 | \fXY | Chattonella antiqua TV, AURF TV A

1) 1 AR O IEEEZTAET 5720 ORHIFEICEET HIEE (P 14 FIEEE 120 &) 125 fim
DA THEIEL TRY | FERFERFIHMRL RS,
2. 2016 FOYPELFIHE P TH D,
3. Rl - RE R LT8R L7l & 78 S D 58 1348 I 36 1 D R &2 & 5 L CARGRE

L7,

1. FTADOBE . WERED 1,000 RAMWOBEIIHHIN S WD BIT LTz,
[ < AKPEIT SN CE TS BT DUMIESRO AR (1 53 4~ T 27 4) | 7 HIEF
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# 3.8, 3 IMHEEBIH O RIFE AT K D EgE (1978~2015 42 % T)

3= 8. 7R

A i R R - i
1978 | i | Gymnodinium sp. ~ XA T YNNOBE 30, 220
1978 | J\fX¥F | Cochlodinium polykrikoides AR AY 4 44, 537
1978 | )\ | Gymnodinium sp. 7V IRTSNE 26, 990
1979 | &5 | Cochlodinium polykrikoides N T A HEANNDBE 1,242
1981 | J\fX¥F | Cochlodinium polykrikoides NYTF wHA | RTTUNNGE 32, 596
1985 | J\{X¥E | Cochlodinium polykrikoides ~T Y, wHAEANNOE 59, 322
1989 | )\ | Karenia mikimotoi v HA TVSNNET Y R T TS 255, 754

<7 USUNE
1990 | #&E | Cochlodinium polykrikoides AVRNAY 3 10, 262
1990 | J\{R¥E | Cochlodinium polykrikoides TV, NFT7T s a A FESNNE 40, 380
1991 | )\ | Cochlodinium polykrikoides v A, 8T T TEHENNE 13, 090
1994 | )\ | Heterocapsa circularisquama T A HA NN =, 7YY o~ 225, 000
Y74
1996 | )\ | Karenia digitata N7 7T NE, HA SR B
1999 | J\{R¥E | Cochlodinium polykrikoides N7 7 7 ~\E 57,907
2000 | J\fXY | Cochlodinium polykrikoides NFGTT =HEA, TV IR TF | 3,984, 067
VRTY, wT Y, N v T
SAUANEE/ = 00 N (R B O 7A S
I, AYF, BETA
2000 | )\ | Karenia mikimotoi AHATUE, =y TUE, h77 29, 215
g, 7Y, Xa, NE, J)vT
B, BT T UNNE
2000 | H&¥E | Karenia mikimotoi TV EA RN TF, " T TS 28, 065
~UNIE
2002 | A | Ceratium furca TP, 7FHa, AXF, BT A, T~
Akashiwo sanguinea TAT A AL TFANLE
Chaetoceros
2002 | J)\fX¥ | Cochlodinium polykrikoides TYU, TR TF BT AESNNIE 587, 808
2002 | A | Akashiwo sanguinea J UV oaEs - ERRE A
Fibrocapsa japonica
Chaetoceros
Skeletonema
Thalassiosira
Rhizosolenia setigera
Katodinium glaucum
2003 | AUV | Akashiwo sanguinea 2V OEEDL - AFRE T~
Skeletonema
Chaetoceros sociale
Chaetoceros debille
Chaetoceros
Eucampia zodiacus
2004 | G | Akashiwo sanguinea J U OEFEH S EA
2015 | )\ | Karenia mikimotoi (BH) 7V, & A, TR F | 28,482.6

VTV, wHF, TUE
(R8R). RT, raX A, ¥,
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XY BT ATT, AN, =
V., TUE, U=, HUHE
~UNIE

2015

ASARLE

Karenia mikimotoi

7Y

12, 804

2015

J\ AR

Cochlodinium polykrikoides

7

5, 760

) 12016 ‘FOPHEHTRHET TH 5.
2. [k - R LR/ L7 ARl & FL72 &S 1% B I A BRI 551 2 B R & & L C o3t
L7,

3. BIHM DL E

BERED 1, 000 BARTM OL A ITBEN /NS W=D EIE L,

e JREEST LN ECETEE S T TN O AR (BEFN 63 2~k 27 48) | 70 bR

# 3.8.4 T ORI X DiEZEMNE (1984~2015 £ £ T)

S| I R - IR
2006 | AU | Eutreptia (%) U OBED A~H

TE) Rl —fpd - R odifee L COE Lokl & R SN D58 138 RIBIC BT 29 ER 2 657 L THERHL

7=

e JREEST LN ECETEE S T TN O AR (BEFD 63 2~k 27 48) | 70 bR

(4) £&OD

MR D IR OER A S (1984~2015 45) 1E, 1998 A=EE ) & HEN
fHR N A B AL, 2000 FEROIEAEME (K 36 14:/4-) 1% 1980 A% (K9 15 f4:/4)
DR 2ERE L 72> TS, Z2ds, FRIZFEAITRANE LTIz 2 5 A8
GHEEF LIZH DO TH DAY, 1998~2000 FELIREIL, BEOZEDRNEDTH - T
HLE (Fio 2 ) oaBEbBHE) IS U TRBIREL LTfbh sz, ks
T 5256, A UMEEO MBRN Th > TH AN Z <G LT
WA RREME N D Z L ICHEETHLEND 5, IHHEATT® & Rz ArE L Lt
B35 &, W O & ORISR ZEEIE XA B, 2, FIRY
T NN HD L BB X DR AEBE N, TR T 7 0 N
NZIUTHI, 77 4 REOEIENREMLTWD OO0, RO K& 28 {kiX
5V (WA AR

JARHFIZ I 1T D AR OAERIZE A5 (1978~2015 4F) 1%, 1998~2000 =L )
HHIILTER D 1970~1980 A% (K 8 f:/47) & ki LT 2000 AR OAR#IH A
2 (R 17 {1 /4E) 1338 2 fSRRE L 7 - T D, IH A& & ORI A4
&b 1998 AELDIRMICEL T 2 SR & EVIRIEDS e TR D . AfT RN & JRi]
T E OBEMEICOWTHEERSMLETH DL, BN TT7 7 FUBNcHD &
MHEERST 7 0 FEOBEIGIL6 FIRE L KRES AL THEH T, 1991~1995 44
[CEEROEIG DN —FEIAK N L7z b 00, REAICFEEHADOEBIIA DL/,
7272 L. 2015 1213 Karenia mikimotoi (FH$ETEHEFE) 12 K 2 B O KX 72071
A LT,

MBI BT 2R OERBAMFBIIIRR T 7 > 7 bRl H D & iR
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TlRE 7o TS,

AR - RS CTRAT DR OME L IR0 LB TH D,
cNRUEEFRITAER IR A TR T D08, 7 VIRHNORBZ R T2 L. b %
SlEEZITHARH D,

« RIEEREEIZ K 2R NI~ LI AE L, VU OREDICEY 7 VR
ICRERENELH XD,

T 7 4 REIZE DRI EMICRAE L., ANME~EELE 2D,

BRI X A RENIXEICEAE L, KEAMOKRENXZFI X LKER
WEKREL G 2D,

B0 5 IR E ORI AEN L, 1998~2003 4F D[R] A3l D2 Hh~
2 fEREZWMHEBN A DT, RRTZ7 7 MUl HhD & BRI K DEEN K
ENHLOD, FDOEHLN, BERIZED 7 ) DB blETH D,

NI I 1T D AR R OFE M AL, 1988~1990 4 & T 1998~2010 4
%L JRIRT T 7 b U5 & Chattonella J& (7 7 « Ki#g) & Cochlodinium
polykrikoides (Gi¥EEHIA) 1T X HHEMHBNL L, EifH (T U, VT 77%)
DANWIEIZ LD FRICRE REENFA L T D,

WGVB\Z B DRI E ORI AL, AEMMAZEC O, AR
INRIFEOIFEAMELD 1/5~1/10 FELETH V. EHIH 738 A M5 o BEsH 3 &
IEBBNIRN, RN Z 7 Bl HD & Chattonella J& (T 7 4 REg) &
Cochlodinium polykrikoides GF¥EESIA) 1 X o FEMHIN L, &EifH (T,
v HA NTTTEE) ONNEIZED RELRPENPEAEL TS,
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