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1,030
4,940cells/ml 6

9

6

6

2014 K.mikimotoi

K.mikimotoi 2012
2014

K.mikimotoi
6

7
2012

K.mikimotoi

2014

2012 K.mikimotoi

2012 6 26 28 2

6

1 1994 Gymnodinium nagasakiense

27 251-394
2 2014

.
25

23-44
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1 5 8
1

5 9
4 Karenia mikimotoi

8 4 8

10 3
1

K.mikimotoi

2014 2 3
Heterosigma akashiwo 1

Peridinium quinquecorne K. mikimotoi1
1 Karenia digitata

K.mikimotoi
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Karenia digitata

2

2014 4K.mikimotoi
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7 1
8 4 1,800cells/ml

8 13 67,500cells/ml
8 20 230cells/ml 9 1
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K.mikimotoi7 26

8 4
3,200cells/ml 8 8
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8 7 39,750cells/ml

8 12 85,200cells/ml
8 12 18,380cells/ml

K.digitata 7 22 1 4 5
B-1m 4 1,250cells/ml

8 4
4 5 0m

B-1m 5 80cells/ml
8 20 1cells/ml

8 4
200cells/ml 8 11 10
cells/ml

Heterosigma
akashiwo 5 7 7 22

25cells/ml 5 19 7 17Chattonella
Cochlodinium22 1cells/ml

polykrikoides 7 22 8 13
4cells/ml 4 21Pseudochattonella verruculosa

Chattonella5 19 5cells/ml

globosa 5 19 6 19 7 1
85cells/ml

7 1 .Cheatoceros spp
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3
4
5

6

6 6 7 8

7 8
7 6 9

7 6 9

5m 5 9
5m 7 9

6 7
219mm

K.mikimotoi

0.01

0.1

1

10

100

1000

10000

100000

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

K.mikimoti K.digitata
H.akashiwo

Chattonella.spp C.globosa
P.verruculosa C.polykrikoides

ND

-80
-60
-40
-20
0
20
40
60
80
100
120
140

4 5 6 7 8 9

-70
-60
-50
-40
-30
-20
-10
0
10
20
30
40

4 5 6 7 8 9

-1.5

-1

-0.5

0

0.5

1

1.5

4 5 6 7 8 9

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

4 5 6 7 8 9



248

7 21
5m 27 25

7 27

0

10

20

30

40

50

60

70

80

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

(mm)

11 8/10

mm
7/1 7/17 mm

8/1 8/3

8 7/9 10

12 8/1 2 3

0

2

4

6

8

10

12

14

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

7/21

8/1 8/156/1 6/15 6/16 6/30
7/1 7/15

7/16 7/31

8/16 8/31

0
2
4
6
8
10
12
14
16
18

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

5/3 6/13 7/17 7/266/14 7/7
7/27 8/4
8/10

7

12

17

22

27

32

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

7/21

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

4 5 6 7 8 9

/

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

4 5 6 7 8 9

/

2014K.mikimotoi
10 0.01cells/ml 12

2015 1
3 18 7.3cells/ml

10
12
14
16
18
20
22
24
26
28

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

0m
5m
B-1m

28

29

30

31

32

33

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

0m
5m
B-1m

0

1

2

3

4

5

6

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

0m
5m
B-1m

0

0.1

0.2

0.3

0.4

0.5

0.6

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

0m
5m
B-1m

0
5
10
15
20
25
30
35
40

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29

4/21 6/5

7/17 /22

60

70

80

90

100

110

4 1 4 16 5 1 5 16 5 31 6 15 6 30 7 15 7 30 8 14 8 29



249

1953

14
1 2 /

1L
10 m 500ml

5ml 1ml 1

Alexandrium
tamarense
A. tamarense 2014 3 11 4 17

2015 3

2014 4 7
Stn11 300cells/L 11.4 2015 3

18 800cells/L 10.7

1
A. tamarense

2014 4 11
2015 3 19

I-1

I-9

B-21

S-5

S-19

26
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0.2 0.1MU/g

4
Gymnodinium catenatum Alexandrium catenella A.

tamarense Alexandrium tamiyavanichii
2000

A.catenella

27

2
A. tamarense
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*

1993
PAV

6
3

1

2014 4 28
1.5mm 476

20mm
15

2 7,700m 12

2014 9 10
1.2mm 481

1
2

4m 4m 18 30m
50m 1

40m 20m

2,000 / 10,000 /
20,000 / 400 / 2,000 / 4,000
/

9

2
6 8 9 10 12 1 2

3 8
20cm 20cm

15cm 15cm
6cm

26
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10mm

onset

9
JFE

3 1.5mm
4 20mm
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9

5
1mm

1.5mm
2,000 /

8

9
9

1.5mm 2,000 /
8 10mm

9
9 4,000

/
4 1 2mm

7
10mm 12 20mm

20mm 4,000 /

2,000 /
6 7

9 20mm
12

20mm
10 29mm
2 30mm

8 30mm
30mm 12

400 / 27% 2,000 / 10% 2
400 / 36% 2,000 / 19% 4,000

/ 2%
30mm

1

8 9
1

12 27% 2,000 /
48% 400 /

10,000 / 20,000 /
3%

2015 4 2
2 12

1.5mm 2,000 /
10,000 /

20mm 2,000 /
3 400 / 6

10 7
30 7 25
31.88 12 18

4.22
(mm)

(mm)

(mm)
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cells/ml

8 9 7 8

3
6 3

6,650cells/ml 8 3

11

9 4
11 2

9 3

12

20mm

8 12 14%
10

20mm 7 8
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12 20 2

8

3

13
9 10

10 400

2014 9 10 2 1.2mm
10 20 3

36
1.9mm 1

0.02mm/day 4
1.5mm 1

0.14mm/day 10

30mm

1.5mm

4kg/

1

23 24
2014 49

2

22

2011 200-203
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1

2
2012

1 t
4 t FRP D

45
D

1 t 6 t FRP
30 t

1 2 / ml

Chaetoceros
calcitrans Pavlova lutheri
Isochrysis sp. T.ISO

140
C. gracilis P. lutheri 1 1

5,000 20,000 /ml
Isochrysis sp. T.ISO

220

80 125
0.5 1.0

100 g/
1 t 6 t

FRP 30 t

C. gracilis P. lutheri
1 1

20,000 40,000 /ml

1

1 t FRP 200

1
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1 1.1 1.2
3,704

2014 6 10 7 7 5
2 6,332 D 3,538

220
1,252

35 2014 9
1.1 1.2 491

2014 9 25 10 16 2
5 4,258 D 2 6,637

220
7,453

28 2015 1
1.2 3,213

0.2
10
7 7 1,320
3 2,720 D

2 0.5 0.2
10 200

D

D
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Mactra chinesis
1998 164t

2014 4 10
7

Chaetoceros neogracile Pavlova lutheri
6 12 cells/

5 7 /
2014 6 18 19 10 14 15

6 10 14 10 15

25

D
1

1/2
17.0 23.3

14

2
2mm 2mm

1

6t FRP

1 21.0
27.7

2

2
2

6.0 26.7
4t FRP

1 20

34 51 25

1
500

5 10
1 2

3 4

1 553
7,098 46.1 74.5%

5 1,9472

10% 6 70 2,500 26.83
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50.8% 8 36 625 6.84

46.6%

2 30t

5

6
10 4

3 7
10

19962 4

4

1
2004 82-85

2 2
5 1993

3-4
3 3

6 1994
6-7

4 2

8 1996 4-5
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2013 5

1

29.5km 18.5km
126.5km 43.5km2 2

1
JFE

AAQ-RINKO
GF/F

1
K1 I1

C/N

2014 4 30 5 1
2014 7 29 31 2014 10 14 15

2015 1 27 28 4
2014 5 14 1 1

a
a Lorenzen

2

2
5 2 DIN

3 DIN 4
PO -P 54

PO -P4

6 1
DIN

PO -P4

NO -N/DIN3

1

7 1 a

12 259 11
1,031

2.3 1.3

26
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1 .
. 26 2015

2 ,
, . 1980 325.
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I3

I2

I1
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I8

K1

K14
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K5
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K3

K2

K10
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K13

K12
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K16 K17
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K15

DI
N
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