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Chlamys nobilis Crassostrea nippona

@)

1 2m )
@
2m 1L 2
8.0um Gymnodinium catenatum Alexandrium
Dinophysis 1mL
Alexandrium
( )A. tamarense ( ) A. catenella (Group | )
( )A. tamarense ( ) A. tamarense (Group Il )
A. australiense (Group V / )
( )A. catenella - A. pacificum (Group IV )
Alexandrium Alexandrium spp.
®)
55 7 1
30 56 5 19 37
27 3 6 0306 4 0306 2 (



@)

2m 141 254 16.1 25.8
13.3 25.3

@

2 32,55 34.70 19.95 34.67 25.33 34.10
®)

5.0 9.0 7.0 12.0 3.8 13.0
Alexandrium Dinophysis Gymnodinium catenatum 21
2 2

(1) Alexandrium

Alexandrium spp. 11 36 cells/L 6 11 cells/L 7 24 cells/L
(2) Dinophysis

D. fortii 5 96 cells/L 6 2 cells/L 8 16 cells/L 12 6 cells/L

D. acuminata 5 212 cells/L 6 10 cells/L 7 4 cells/L

D. caudata 11 6 cells/L 5 30 cells/L 6 4 cells/L 7 4 cells/

L 8 2 cells/L 11 8 cells/L 1 2 cells/L
D. mitra 11 2 cells/L 5 2 cells’/L 6 4 cells/L 8 6 cells/
L

(8) Gymnodinium catenatum

G. catenatum 3

1

@)

3
@

3



@)
A. pacificum 12.1 28.8 ( 2
( )A. tamarense 57
G. catenatum 13.4 27.8 (3
Alexandrium pacificurn DIREFO 2KGR(1983~2020) Gymnodinium catenatum HIRBFD HGE (1999~2020)
10000 1000
*
*
1000 - *
~ - 100 4
R S S 3 . .
3 1o » -2 3 . * o0 *
& L 3 * . * = * *
m ",&. ." . * 5 . & o
# : 3 * o« ** B 10— e *L ¢
10— g . * o*
)
.o . - * * .
e 400 o . ¢ o
110 15 20 25 30 110 15 - Q(I) - 25 30
AGR(C) AGRCC)
)]
D. fortii 18.7 25.3 31.15 33.65
D. acuminata 19.3 25.3 25.33 33.65
D. caudata 13.4 25.3 25.33 33.65
D. mitra 19.6 25.3 31.15 33.65
@)
3
1) ( )
14.3 MU/g 35.3 MU/g 17.9 MU/g
10 15 16 ( 17 2 ) 2.0 MU/g 17
11 2 2.0 MU/g[ ] 22 2 2.7 MU/g[ ] 23 10 2.6 MU/g[
] 57 62
63
3 4 5 8
9



2) «( )
35.1 MU/g 9

20 6 7 2.3 MU/g[ ]
3) ( )
17 10 3 2.2 6.6 MU/g[ ] 11/22
4.0 MU/g[ ] 6.6 MU/g[ ] 3
18 21 11 2.0 MU/g[ ]
7))
2012 D. fortii
5 cell s/ L
( )
4
) 13 11
2
2



Ne

(MU/g (mgOA /kg
1| 5/11 87| 17.1| 3444 70 11| 855| 795| 89.2| 815 1088 | 810 3387 R25.12 17 20 -
2| /6 97| 220|3308| 50 20| 899 | 832| 926| 837]|1288| 928 695.2 R27.7 17| 20
3| 9/11 85| 2523270 7.0 12| 90.0| 797 | 914 | 7941009 | 799 392.0 R29.14 17 20 -
4] 10/14 90| 2163280 85 10/ 908 | 803 | 938| 835]|1234| 858 3855 | R210.16 21 20 -
5| 11/9 86| 19.2 33.60 8.6 12| 878 774 879 790| 1177 | 787 457.3 | R211.11 17,
6| 1/12 90| 140/ 3464 9.0 10| 89.0| 830 918 869 1419 | 996 457.7 R3.1.14 21 20 -
7] 3/8 89| 141 3458 85 10f 90.7| 810| 916| 853 1352 | 941 490.4 R3.3.10 12, 20 -
Ne

(MU/g (MgOA  /kg
1| a7 125| 164 | 3449 9.0 10f 851 | 796| 896 | 828 | 1379 | 1063 439.1 R2.4.8 13, 20 -
2| 6/1 114| 1961960 | 90 17| 971 | 694 | 962 | 713|1713| 814 688.7 R26.2 5 20
3| 8/3 123 | 244 | 3220 70 12| 930 706 | 975| 744 1497 | 866 4379 R284 7 20 -
4| 10/14 117| 2193300 80 16| 880 | 768 | 950 | 816 1525 1049 650.3 | R2.10.16 22 20
5| 12/15 120 | 164 |3440| 120 10f 837 759 906 | 806 | 1298 | 9038 3864 | R21217 22 20 -
6| 2/15 120| 1603467 | 95 9| 918 812| 989 | 840 1537 109.7 3987 | R3216 22 20 -
Ne

(MU/g (mgOA /kg
1| 4/15 218 1593375 85 14| 1136 | 76.1| 174.2| 100.1 | 4345 | 2255 650.1 R24.16 21 20 -
2| 5/19 247| 193|3258| 95 14| 97.7| 648 1436 | 921 3022 1290 4114 | R25.20 25 20
3| 6/3 205| 2123362 9.7 21| 1024 | 628 | 1258 | 757 | 2742 | 835 3933 R26.4 10| 20
4| 7/16 208 | 253|2533| 38 29| 915| 666 | 1236 | 87.6| 289.2| 1250 8562 | R27.17 17| 20
5| 8/18 206 | 253|3115| 105 12| 887| 650 1166 | 913 2553 | 1527 4423 | R2819 24 20 -
6| 10/22 241| 2223297 50 14| 1156 | 66.8 | 1457 | 833 4320 | 1974 500.2 | R210.23 28 20
7| 11/12 226| 208|3319| 55 8| 1136 | 80.0 | 1395 | 118.1 | 4385 | 280.2 3910 | R211.13 17| 20 -
8| 12/3 228| 187|3338| 75 9| 956 | 7391334 | 958 3283 | 2285 3703 | R2123 9 20 -
9| 1/13 219| 1343387 | 103 10/ 930 633 1350 | 1057 | 257.0 | 1820 3320 | R3114 21 20 -
10| 2/16 235| 133|3376| 99 11/ 931 | 732 | 1238 96.1| 3432 | 1675 3139 | R3217 22 20 -
11| 3/9 217| 140|3410| 94 9| 1009 | 80.8 | 1225 | 989 | 3516 | 2146 4021 | R3310 16/ 20 -




5/11 7/6 9/11 | 10/14 | 11/9 | 1/12 3/8
8.7 9.7 85 9.0 8.6 9.0 8.9
173 222 254 217 196 143 141
344 331 3255| 3285 33.60] 3470 3457
7.0 5.0 7.0 85 8.6 9.0 85
(cells/L)
Alexandrium tamarense
Alexandrium catenella
Alexandrium spp. 36
Gymnodinium catenatum
Dinophysis fortii
Dinophysis acuminata
Dinophysis mitra 2
Dinophysis caudata 6
Codhlodinium polykrikoides 8 66
417 6/1 8/3 | 10/14 | 12/15 | 2/15
125 114 113 117 120 120
166 199 258 219 165 161
3430| 1995 31.44| 3281| 3450 3467
9.0 9.0 7.0 8.0 120 95
(cells/L)
Alexandrium tamarense
Alexandrium catenella
Gymnodinium catenatum
Dinophysis fortii
Dinophysis acuminata
Dinophysis mitra
Dinophysis caudata
Codhlodinium polykrikoides 10
4/15 | 5/19 | 5/27 6/3 6/16 | 7/16 | 8/18 | 10/22 | 11/12 | 12/3 | 1/13 | 2/16 3/9
218 247 224 205 227 208 206 241 226 228 219 235 217
159 193 201 212 228 253 253 222| 208 18.7 134 133 140
33.75| 3258 3365 33.62| 3332 2533| 3115 3297 332 334 339 338 341
85 95 130 9.7 - 3.8 105 50| 55 75 103 9.9 9.4
(cells/L)
Alexandrium tamarense
Alexandrium spp. 11 24
Gymnodinium catenatum
Dinophysis fortii 96 40 1 2 16 6
Dinophysis acuminata 24 212 10 4
Dinophysis mitra 2 4 6
Dinophysis caudata 30 20 4 2 4 2 8 2




cells/mL

5/11

7/6

9/11

10/14

1179

1712

3/8

Asterionellopsis gracialis

Bacteriastrum s p p .

Chaetoceros spp.

24

Coscinodiscus spp.

Detonula spp.

Ditylum sp.

Eucampia zodiacus

Lauderia spp.

| Leptocylindrus spp.

Licmophora spp.

Nitzschia spp.

Rhizosolenia spp.

Skeletonema costatum

Thalassionema nitzschioides

Thalassiosira spp.

23

32

Mesodinium _rubrum

18

Akashiwo sanguinea

Ceratium furca

Ceratium fusus

Gyrodinium spp.

Prorocentrum_triestinum

Protoperidinium sp.

Dictyocha spp.

Octactis octonaria

Mesodinium_rubrum

8]

23

31]

10

10

55)

cells/mL

4/7

6/1

8/3

10/14

12/15

2/15

Asterionel |l ops

is g

aci a

/i s

Bacteriapprum

Chaetoceros spp.

25

260

63

16

55

Coscinodiscus spp.

Detonula spp.

20

Ditylum sp.

Eucampia zodiacus

Lauderfa spp.

Leptocylindrus spp.

Guinardia flaccida

Nitzschia spp.

Rhizosolenia spp.

Skeletonema _spp.

Thalassionema nitzschioides

Thalassiosira spp.

25

260

69

16

76

Mesodinium _rubrum

Akashiwo sanguinea

Prorocentrum triestinum

Ceratium furca

Ceratium fusus

Gymnodinium sp.

Gyrodinium sp.

Heterosigma akashiwo

Heterocapsa sp.

Protoperidinium sp.

Dictyocha spp.

Octactis octonaria

27

261

75

18

76

cells/mL

4/15

5/19

5/27

6/3

6/16

7/16

8/18

10/22

11/12 12/3

1/13

2/16

3/9

Asterionel |l ops

is g

aci a

/i s

11

Bacteriapprum

Chaetoceros spp.

219

31

92

601

Coscinodiscus spp.

Detonula spp.

13

Ditylum sp.

Odontella spp.

16

Eucampia zodiacus

Lauderfa spp.

Leptocylindrus spp.

16

Guinardia flaccida

Nitzschia spp.

Rhizosolenia spp.

Stephanopyxis palmeriana

Skeletonema costatum

24

10

Thalassiothrix spp.

Thalassionema nitzschioides

Thalassiosira spp.

30

237

31

38

27

92

10

Mesodinium _rubrum

Akashiwo sanguinea

Chattonella antiqua

Gonyaulax polygramma

Karenia mikimotoi

Ceratium furca

38

Ceratium fusus

Dictyocha spp.

Prorocentrum minimum

Prorocentrum triestinum

Gymnodinium spp.

Gyrodinium spp.

Protoperidinium spp.

N

Dictyocha spp.

Octactis octonaria

]| L

76

|
w)
|
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40
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