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BB OSIT,REFREIL, Chattonella [B& Heterosigma akashiwo BNEILNTHY . A%
NMEEEEZS, WITNOFR L ERBLEREOREEZTREABREORENEEZTH
5. T4 EFRBREICIE. KIRREFCRMNMLDRFE, EXEBLCERFRKEDOH
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HBABOD Chattonella [RFE1(% 1984 FICAE RiBEH THRIN . REETH 1989 FI
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EBRBEDORMEEREELLTIL Ceratium [& (C. furca BRU C. fusus) x> Akashiwo sanguinea
ENKHAETHHT 5D KEGEEBELERFKRDOBREFLEAEA NG, &
BEIWEAOSZHIHRHAZHAT A0 FIT/)OBELHEESIESEIT ELH
%

J\RETIE 1970 ERDSBHEEEELE Cochlodinium J& (IZEAE D C. polykrikoides) hY
KRG HRBERBL. EXGTRAFHEREFTZHEV VS, RO AMNE/\KETIEIHERET
T BAREMRTHIAMEENB KELAFEDEMELLICTHIENRET TS
JEY 5. RVBARERERBICKY. EROXRBIEZFALTHRIAZHRT HEEALN
%
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M. C. polykrikoides ELLER T HEFREIFRESARE ., IR, THEEE T/,
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283 BBEBICHITARBICKDBEHRS (VIBHES)
284 \RBICEITAFRHILLBFREE (RERES)
285 BEICETAFRACFDBERTE
A B - )\ AR - BTS2 31T 2R W L DI E DR DBUT AT K 2.8.5-1~fF %
2.8.5-4 |\TR T EBYTHD,

1R 285-1(1) EEOFREBREICIDEEHREE (1978~2020 &)

FAAE | WS4 PRI L R A M A ( ﬂq:)'
1985 1 Vi Cerataulina JVDBIES AH
Skeletonema  Asterionella kariana JIDBERD H
1986 A B Chaetoceros curvisetum — Eucampia zodiacus
Pseudo—nitzschia pungens
B Skeletonema  Eucampia zodiacus JTDOBIES A~
1988 A Asterionella kariana  Thalassiosira
1988 T Chaetoceros curvisetum  Chaetoceros sociale JTDOBIES A~
1zosolenla delicatula eletonema
RAhi, lenia deli 1 Skel
1989 HHRME | Skeletonema  Thalassiosira — Asterionella kariana JVDOEFED N
1989 A BV Skeletonema  Prorocentrum JTOEES A
B Eucampia zodiacus ~ Chaetoceros JVOBHED ANH
1991 GLs Rhizosolenia  Skeletonema
1991 A Skeletonema  Chaetoceros curvisetum JVDBIED A~
Chaetoceros curvisetum  FEucampia zodiacus JTDBED AHI
1992 A B Lauderia  Skeletonema  Chaetoceros
Coscinodiscus
1993 HWAWE | Rhizosolenia fragilissima  Skeletonema JVDBIED A~
Chaetoceros sociale  Skeletonema JTDBED AHI

Asterionella gracialis  Leptocylindrus
1994 AW Thalassiosira ~ Eucampia zodiacus

Ditylum brightwellii  Asterionella karinana
Rhizosolenia setigera

Chaetoceros sociale  Asterionella gracialis JTDOBIES A~

1995 A Rhizosolenia fragilissima  Rhizosolenia setigera
Skeletonema  Thalassiosira rotula

Fucampia zodiacus ~ Gymnodinium

Skeletonema  Akashiwo sanguinea JTDOBIES A~

e Fucampia zodiacus  Coscinodiscus — Ditylum

1995 GLEIE Thalassiothrix frauenfeldii  Chaetoceros

Thalassiosira
. Skeletonema  Asterionella karinana JVOCHED N
1996 GLE Asterionella gracialis
1997 Gy | Mitzschia seriata  Eucampla zodlacus JTDOBIES A~
Skeletonema — Chaetoceros JTDBFES e

1997 BWAHUE | Pseudo-nitzschia pungens
Thalassiothrix frauenfeldii ~ Akashiwo sanguinea

. Chaetoceros sociale  Leptocylindrus JTOEES A
1998 i Fucampia zodiacus
Chaetoceros sociale  Chaetoceros  Skeletonema JTDOBIES A~
1998 B Thalassiosira  Asterionella karinana
Leptocylindrus
1999 HHWE | Eucampia zodiacus VOGS AHH
B Skeletonema  Rhizosolenia  Asterionella karinana JTDBERD N
1999 A1 Fucampia zodiacus
2000 FHWW | Eucampia zodiacus /U@@%% H]
9000 P Skeletonema %’)ﬂ?ﬁ%‘(ﬁ%'ﬁi AH
Rhizosolenia imbricata  Rhizosolenia setigera VDTS AH
Skeletonema  Chaetoceros sociale BEARE

2000 A A Chaetoceros curvisetum  Chaetoceros debile
Chaetoceros  Biddulphia sinensis  Thalassiosira
Fucampia zodiacus

2001 A BV Skeletonema VOGBS <HH
Chaetoceros sociale  Chaetoceros curvisetum JIDBED AH

2001 A B Chaetoceros debile  Skeletonema
Asterionella gracialis
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1R 285-1(2) EEOFRFREICLDEEHRE (1978~2020 &)

T
A | i USRI e | O
Skeletonema  Asterionella gracialis JVDEED H
; Asterionella karinana  Chaetoceros sociale
2002 H Ui Chaetoceros  Rhizosolenia setigera
Fucampia zodiacus
2002 )\ | Skeletonema SV %ED ~H
2002 HWMWE | Chaetoceros SIS ~H
. Skeletonema  Chaetoceros  Thalassiosira JVDTED H
2003 Ll Rhizosolenia setigera
2005 HWE | Skeletonema SIS ~H
2008 AW | Asterionella karinana  Skeletonema JVDmIED B
9009 I Thalassiosira ~ Skeletonema  Eucampia zodiacus JIVDETED H
Asterionella karinana
9009 W Asterionella karinana  Skeletonema VD mIEL AH
Thalassionema nitzschioides  Chaetoceros
. Chaetoceros  Skeletonema JVDtED H
2010 H i Thalassionema nitzschioides
2011 AW | Asterionella karinana JVDmIED B
2011 HH | Rhizosolenia setigera SVt %D ~H
2011 #WyE | Asterionella karinana  Chaetoceros JVDIED A
; Skeletonema  Thalassiosira  Asterionella karinana | /U D& %D H
2012 GLa Chaetoceros
2012 HWYE | Eucampia zodiacus JVDEHED ]
2013 HAYE | Asterionella karinana ~ Skeletonema  Thalassiosira | /) D% H H
9013 W Eucampia zodiacus  Guinardia delicatula VD mIEL AH
Rhizosolenia setigera  Skeletonema  Chaetoceros
9014 I Skeletonema  Thalassiosira ~ FEucampia zodiacus JVDED H
Chaetoceros  Rhizosolenia  Thalassiosira
2014 AW | Skeletonema  Thalassiosira JVDmIED B
. Asteroplanus karianus — Skeletonema JVDtEIES ~H
2015 B Thalassiosira
. Skeletonema  Chaetoceros  Thalassiosira JVDtEIES ~H
2015 H i Eucampia zodiacus
2016 G | Skeletonema VDB AH
2016 PELER Thalassiosira rotula  Chaetoceros DIOYER 32) NG|
2017 HWE | Skeletonema DK ~H
2017 HBAE | Skeletonema JVDt%ED ~H
2017 #HWYE | Skeletonema  Chaetoceros  Thalassiosira DI=N 35 B
2018 HWAvg | Skeletonema JVDEHED ]
2018 HYE | Skeletonema  Chaetoceros JVDt%ED H
2018 HHWE | Chaetoceros VDA S A<BH
2018 HWWE | Chaetoceros SIS ~H
2018 HBE | Chaetoceros JVDt%ED A~
2019 HWvE | Skeletonema  Chaetoceros SVt %D H
2019 MG | Skeletonema SOk D ~H
2019 AW | Eucampia zodiacus JVDAIES B
2019 HWMWE | Eucampia zodiacus SIS ~H
2019 HWWE | Eucampia zodiacus SIS ~H
2019 HBAE | Chaetoceros SVt %D ~H
2019 W | Detonula pumila SIS T~
2020 HBAWE | Skeletonema spp. SIS ~H
2020 AW | Skeletonema spp. JVDAIES B
2020 HWYE | Eucampia zodiacus  Chaetoceros spp. VDB A
2020 HWYE | Eucampia zodiacus  Skeletonema spp. VDB A
2020 HWMWE | Eucampia zodiacus SOk D ~H
9020 I Skeletonema spp.  Chaetoceros spp. VDIOYER 323 NG|

Fibrocapsa japonica

V) A —ifipiel - R e L CR AR L7 ARl e S D B I3 L THRE LT
HH B R PE T IUH TR SEFREE B P UMD 2R3 (BN 53 A~ 2 4F) 1 BAEEH
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1R 285-2(1) STAFBEOFRBMFEEICLDEEHRE (1978~2020 F£FT)

e =
Fe LA | A SR WA e
1988 kit Heterosigma akashiwo N T T T UANNGE 3,453
Prorocentrum
1988 |J\fX\¥fF | Chattonella antiqua INTF TN, =TV ARTANE 40,766
1989 |J\fX\¥fF | Chattonella antiqua VALNAY 4 62,560
1989 |GBAME | Chattonella antiqua a/vna, JF~BE B
1990 |J\fX¥F | Chattonella antiqua TV X AL A~NIE 1,099,673
1990 [fGis Chattonella antiqua VALNAY 4 403,809
1990 A BAYEFE | Chattonella antiqua A RRNAY 4 51,585
1992 |J\{\¥fF | Chattonella antiqua INTF AR 9,482
1992 |G BAYFE | Chattonella antiqua INTTFANUNFE 366,155
1992 [ 3% Chattqne]]a antfgua = a/vna, JF UTARSNNGE HA
Akashiwo sanguinea
1995 [Gis Chattonella antiqua INTFANUNFE 18,749
1998 A BAYEFE | Chattonella antiqua A RRAY 4 12,148
Chattonella antiqua TV (FIEA)  RT | ARFR 3T A, T~
1998 |5 B Ha Ji= JF VTETAE, T A
~UOBE (CRIR £
1998 [ Chattonella antiqua I~ TEIRGY N
Skeletonema
Chattonella antiqua TUE¥E, H=FEEYY KBH
1999 5 HE Karenia mikimotoi
Chaetoceros
Skeletonema
Chattonella antiqua TYI, AT, AXF NE, 2T Py 264,070
2000 [EHAYE | Karenia mikimotoi IN\TVUBFR, RAITTF NEHH, &
Heterosigma akashiwo VR, A=FH, v~ R
2000 [HHHYE | Fibrocapsa japonica DOVDEEL AEBFERE
2003 HgEAVE | Heterosigma akashiwo AT, rak A, a/a~E (R T~
- Chattonella antiqua TV RTGTT I o F v~ 363,666
2008 /M fkif TV I ET Y SES A E
PR e T YU ~NBE R
. Skeletonema
2003 I Chattonella antiqua
Chattonella marina
2003 |/\ftifg Chattone‘*]]‘a antiqua o TV RTGTT o RF =TV eTw 287,382
Cochlodinium polykrikoides RN AY 3
Chattonella TV HANRF =TV, TV <& 226,844
2004 [\ ftifE A KT TT  HINE Iaf A AXFx,
HYI, THI~NIE
Chattonella antiqua THTA, aAF RT AT, THY, B
2004 [J\f\¥fg | Chattonella marina TFoal A HYPI, AR ThxA
~V \§E
Chattonella antiqua TV eI~V HTF =TV R 94,108
2005 |J\f%¥E | Cochlodinium polykrikoides WA/ SNV
Heterosigma akashiwo
2007 EPAYE | Chattonella antiqua A RRAY 4 11,455
Chattonella antiqua HPI, =Y a/va, ARXX AFH R B
Chattonella marina FTUTAR B, 7TV, 7
2007 WA (Bla R KB ERIRE R AE) INE, T TR UNZE | VT

ATE YILVRY THF<F, vaX A b
FARTF Xyl A, wIF eATX,
T ) AFASNNGE
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1R 2.85-2(2) STAFBEOFRBMFEEICLDEERHRE (1978~2020 F£FT)

S| b R e R e
Chattonella antiqua EATX, AT, = AV Yoot a3y A<AH
2008 [HHHYE | Chattonella marina va, vg, ARXX sV a J=E, =8
(B KB L[R RS 4E) B, rdho, 7%
- ST S R =
2009 |\ [tk Chattonella antiqua ;E)\ T NTF BTN 185,508
Chattonella antiqua TN =TV HRNF eI~ & 2,901,996
2009 |)\{tyg | Karenia mikimotoi A, NFT T ~NBE
Cochlodinium polykrikoides
G HAYE | Chattonella antiqua INTTF T ~OE 156,050
2009 (7 1)
9009 HGTL Chattonella antiqua T eIV, A NTTT 273,915
(E 1D TV ~BE
9010 J\fX¥fF | Chattonella antiqua TV V=TV ARF eT~ < 5,274,909
A BTRA KTT T~
. Chattonella antiqua NTF T TV, wH AN 86,955
VI ~ ~ ~ N )
2010 | S UG
2014 [EBHYE | Heterosigma akashiwo a/va, TR CRIR) ~\WE N
Chattonella spp. T RT ARF (KRER) NG
2015 | EVE TV NTT =TV 3,246
~V \§E
2016 |J\f%¥E | Chattonella TV =T N TF 209,556
2016 |)\f\#F | Chattonella antiqua 7V (1~3 %) 215,100
2017 |J\{X## | Chattonella 7 800
. Chattonella 7 65
E 5
2018 | Y LIt 54
2019 |J\f%¥g | Chattonella TV U RTF 2,315
2019 |)\f\#F | Chattonella antiqua 7V (1,2 i) 120,600

1) LA WIHE K O\ 2 95720 ORI EIZBE 9D 1AM (K 14 FREREEE 120 5) ICH SR DX 73T

HEHLTRY, WEMERS T RRD,

2.2016 FOHEFITRHE T THD,

3. TRl — ek - BRI B L CRAE L2 AR RSN A5 A 1T & IRIEIRICB I A E R 2 A R LU CTER L,
4. FIAROEE WERED 1,000 BAREOG AT/ NN =D E=Z LT,
HH L K PE T UM I S TR s AT T Uk O 7R (BRI 53 4R~ Fn 2 4F) 1/ BHEE

fT3& 285-3 ZDMFEEYICLSEEHE (1984~2015 F£FET)

S
S| ek SR oS R “‘“‘ﬁ%%ﬁ
2006 | AHAYE | Eutreptia (Fkit) VDKL NI

V) R — ik - e e L CR AR L7 & R SB35 838 SIS B T 2 E Rt B R L CTHERH LTS,
HH B R PETT TUN R SE RSB i WSRO R (BEAD 53 A~k 27 4F) 17 DEERE
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TR 2.85-4 BEEREFORBIEEICLDHEEWRE (1978~2020 £ET)

g > =
S| A, AU A S R e
1978 | J\{%¥ | Gymnodinium sp. < Z A TV~NFE 30,220
1978 | )\ | Cochlodinium polykrikoides ZU~BE 44,537
1978 | J\{\¥E | Gymnodinium sp. TY . RT AN 26,990
1979 | ¥ Cochlodinium polykrikoides N T AEASNIE 1,242
1981 | J\f&#E | Cochlodinium polykrikoides NTT | H AT U~DEE 32,596
1985 | J\f&#E | Cochlodinium polykrikoides TV, A A~NFE 59,322
1989 | )\t Karenia mikimotoi if\/;g TUVNNETY, NFT T =T 255,754
1990 | &z Cochlodinium polykrikoides WAIRNAY 3 10,262
1990 | J\f%#F | Cochlodinium polykrikoides TV, "FTT | Ia A~ 40,380
1991 | J\f%#F | Cochlodinium polykrikoides <2 A "TT T AR 13,090
1994 | J)\ft#F | Heterocapsa circularisquama T AV HANNIE TG, THUA~BE 225,000
1996 | J\f\#F | Karenia digitata N7 T NE A ANNGE A~
1999 | J)\f\¥E | Cochlodinium polykrikoides N7 T ~NBE 57,907
Cochlodinium polykrikoides oo =B ATV RNTF =T 3,984,067
2000 | I\ DN VNI oA Nl =t o ANE7 4= 4% (N
SHEATYA AYF ETA
. Karenia mikimotoi ABATUE, =/ TUE 77 T, 29,215
2000 | J\fRifE B NF JwITE | BT T UANEE
2000 | HEE Karenia mikimotoi TV B A T RTF R TT T ~NEE 28,065
Ceratium furca HWI, 7TFHI, ARXF bTA TATFT A A N
2002 | HAWE | Akashiwo sanguinea 3L aAF~NBE
Chaetoceros
2002 | \X#f§ | Cochlodinium polykrikoides TV, BT BT AEA~NBE 587,808
Akashiwo sanguinea DOYDO L AFLE N
Fibrocapsa japonica
Chaetoceros
2002 | HPRUE | Skeletonema
Thalassiosira
Rhizosolenia setigera
Katodinium glaucum
Akashiwo sanguinea OYVDOEHEL A FLE A~
Skeletonema
§ Chaetoceros sociale
2003 H i Chaetoceros debille
Chaetoceros
FEucampia zodiacus
2004 | AWM | Akashiwo sanguinea DY OEIEDE H
Karenia mikimotoi () 7, ~E A TR F T, 28,482.6
< WX, TUE
2015 | J\fXifE (RER) . ARZ., ras A b2 2 v7
A TT ANV Y TUE UI=F,
H o HE ~NFE
2015 | \{X#F | Karenia mikimotoi 7 12,804
2015 | \fX¥F | Cochlodinium polykrikoides 7 5,760
2016 | HHME | Akashiwo sanguinea JVDEHED A
2016 | HAUE | Akashiwo sanguinea JUDIED | B E O JE RH
Cochlodinium polykrikoides =gy guliiil 15
2017 | HWHUE | Chattonella
Karenia mikimotoi
2019 | \f\¥ | Cochlodinium polykrikoides 7 (2,3 i fa) A
2020 | VS | Akashiwo sanguinea VDT N

) 1.2016 O EFITH A H THD,
2. [A] — VB » BRI B fge U CR AR L2 R L7 SN A5 A 345 IR I B I A =R 2 S L TR LT,
3R DL E HEEREDY 1,000 EREEOH A ITHII/ NI 2dEI =L,

H B2 7K P T U S TR S s BT [ LN sk o 7R (BR AN 53 FE~45Fn 2 £8) |/ B4R
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