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1 16
1

Stn.5 11 12
16 18 19 Stn.4 6 7 8 9 10 13 14
15 17 1

8 12

DIN
PO4-P DO COD a

COD
a

Jeffrey & Humphrey

1981 2010
2
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2
5 7

2 3
3 12

1
3

6
6 7

12
12 1 2

4
4 7 10

6 9
11 12 5

7 8 9
4

11

6

8 9

7
7



226

DIN 8
5

6 8
7 11

2
PO4-P 9

8 9 10
3

10
4 12

10 2 11

50%

COD 11

9 3
8

a
12

8
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1
1980 154-159

2
1980 160-162

3
1980 324-325
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24

10 14 10 13
21 22

2

22
25

2 3

2

10 19
12 13 13

20
1,156 58 10

24
4 10

13
FAX

1 1 2
2

2

3

1 15
2

9
7 662

95% 4,087 82%
6 17 96 1

215 23

45 16

3

1

1 3

1 3
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2
21 22

3 4 24 2012 9 25

2013 3
9 10 3

5
24 2012 10 12

70

100
20 70

30 75
70

6 2 1990
DIN 16 2004
100 17

2005 1/2 50
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7 DIP 9.3
DIN DIP=10 1
10 18

N

24 2012 10 2 24 2012
12 31

27
DIN

219 1 2.4

12 13 FAX

3
106
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Karenia mikimotoi

Karenia mikimotoi

Karenia mikimotoi

1

17 St.13 17
5

0.5m 5m 1m
500ml ( St.9 15 16 10m

1ml 3
Karenia mikimotoi Cochlodinium polykrikoides
Heterocapsa circularisquama Chattonella
(antiqua+marina ovata) Heterosigma akashiwo

2
ALEC CTD

St.3 6 13
DIN DIP

3
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Karenia mikimotoi

6 3.0cells/ml
7 15.0cells/ml
7

23.7cells/ml 7
981.7cells/ml 8

25,500cells/ml
8

1.0cells/ml
6 1

8.4cells/ml 6 14
44.0cells/ml

6
10.7cells/ml 7

11 12

474cells/ml 740cells/ml 7 17
20 47.4cells/ml

15.5cells/ml
8

1cells/ml

Cochlodinium polykrikoides

7 7 0.3 2.7
cells/ml

7 1.3cells/ml 7
1.3cells/ml

Heterocapsa circularisquama

Chattonella antiqua + marina

6
849.0cells/ml

7
61.7cells/ml

7

59.7cells/ml 7

239.3 cells/ml 8
25.0 cells/ml

2.0 cells/ml 8

6
38.0 cells/ml 7 12

57.0
cells/ml 7 20

18.7cells/ml 7
1.0cells/ml

8

Heterosigma akashiwo

7 8 1.3 2.0
cells/ml

7 0.3 1.3cells/ml

5m 20.5 29.6
10m 18.5 27.2

5m 7

10m
7

2

5m 29.1 32.4
10m 31.8 33.9

5m 6
31 7

29.4
10m 6

33.4 33
7 33 3

4.3
4.6ml/l 0.3 2.4ml/l 1.5
3.6ml/l

4

1.6 95.6
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10-5 1.6 57.8 10-5

0.0 114.9 10-5

6 7
40 10-5 8

5
10-3

0.1
1.1 0.5

0.1
0.1 0.3

17 7 8
5 7

DIN
7

6
2 6
8

6

6
7

7

ND 0.01
0.13

0.02
ND 0.01

ND 0.01 0.11

DIP
7 8 6

8
8

23 1,738cells/ml
3 3,300cells/ml 45

3,375cells/ml
6

7 1,000cells/ml

8

100cells/ml
7 8 100cells/ml

10

3.9
1.1 0.6

4.3
7

7
7 8

6
151 215

7 7
298 240

7
7

7

12 13

Karenia
mikimotoi Chattonella spp.
K.mikimotoi

K.mikimotoi 1,000 /ml
2006 2008 4

7 6
7

7 31
7 7
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K.mikimotoi 101/ml
103/ml

10
33

K.mikimotoi 7 11 12

33

7

6 7 7
500cells/ml

7
6 Chattonella spp.

7
7 K.mikimotoi

14
200cells/ml

6 K.mikimotoi
7.0cells/ml

7
15

K.mikimotoi
1),2)

6.5 9.0
2)

6
2011

2

2011 2

2007
K.mikimotoi

16

2010 K.mikimotoi
6 8

100
(

1,000cells/ml ) 2006 2008 6
10cell/ml

75 6
6

K.mikimotoi 44cells/ml
6 14 58.8

6

2006 2008 3

6

6
10cells/ml 50

17 18

1985
1987

K.mikimotoi 6

4

6

6 7
7

6 K.mikimotoi
10.7cells/ml

7.0cells/ml
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7

K.mikimotoi

K.mikimotoi

2006
2008

K.mikimotoi

1 Gymnodinium
nagasakiense

1987 34 199-201
2

Gymnodinium nagasakiense
1987 34 201-204

3 Polligher, U. and E. Zemel In situ and experimental
evidence of the influence of turbulence on cell
division processes of Peridinium cintum forma westii
Lemm. Lefevre.Br. Phycol. J.1981 16 281-287

4 Gymnodinium nagasakiense

1994 27 251-394

18

20

22

24

26

28

30

28

29

30

31

32

33

34

0

1

2

3

4

5

0

20

40

60

80
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0

2

4

6

8

10

0

2

4

6

8

10

0.0

0.1

0.2

0.3

0.4

0.5

0.0

0.1

0.2

0.3

0.4

0.5

0

1

2

3

4

0

2

4

6

8

10

12

14

16
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-1

0

1

2

3

4

5
K.mikimotoi

C.polykrikoides Chattonella spp.

H.akashiwo

-1

0

1

2

3

4

5
K.mikimotoi

C.polykrikoides Chattonella spp.

H.akashiwo

4

5

6

7

8

9

10

1 1 1 2 2 2

(
)

H18
H19
H20
H21
H22
H23
H24

0%

20%

40%

60%

80%

100%

6 6 7 7 8 8

H18

H19

H20

H21

H22

H23

H24

-1

0

1

2

3

4

5

6 6 7 7 8 8
ce
lls
/m
l)

H18

H19

H20

H21

H22

H23

H24

ND

10

10

10

10

10
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1 5 5 8
1

5 9

2 14
Heterosigma akashiwo 5 1

4 1 Myrionecta
rubrum. Chattonella 3

1 Karenia mikimotoi
4 1 2

Cochlodinium polykrikoides 1
Noctiluca scintillans 1 Karenia
mikimotoi 1

Karenia mikimotoi

2
3

Heterosigma akashiwo 5 17
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5 /ml 6 1 30 /ml
6 14 10 /ml 6 26

Karenia mikimotoi
2008 5 23 0.004 /ml
2011 6 27 0.66 /ml
5 1 1.33 /ml

4 12
6 14 44.33 /m 6 26

3.00 /ml
7 25 200

/ml 325 /ml 8 7
25,500 /ml

Chattonella 5 17 0.33
/ml 6 14 1 /ml 6
26 100 /ml 124 /ml

7 2 25 37 128 /ml
8 7 2 /ml

6 26
7 25 B-1m

Pseudochattonella verruculosa 5 17 7 2
140 /ml

16.0 22.5
Chattonella globosa 6 1 7 2

102 /ml

5 1 8 7 22
3,933 3,713 2,350 /ml 103

5 17 6 1 14 26
7 2 300 /ml 10

Karenia mikimotoi 4
12 6 14 44 /ml

26 3 /ml
7 25

2008
5 23 7 2

Karenia mikimotoi
6 7

Chattonella 37 128 /ml

3
14

24

0

2

4

6

8

10

12

14

0 1 2 3 4 5 6

Stn1
Stn2
Stn3
Stn4
Stn5

m

6 14

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12

Stn1
Stn2
Stn3
Stn4
Stn5

m

6 26

0

2

4

6

8

10

12

14

0 3 6 9 12 15 18

Stn1
Stn2
Stn3
Stn4
Stn5

m

7 25

0

2

4

6

8

10

12

14

0 5 10 15 20 25 30

Stn1
Stn2
Stn3
Stn4
Stn5

m

8 7

2514 726 2 12
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1 2
5 6

6
131mm 245mm 7 147mm 246mm

Stn1.
6

24 7 3 13 14 147mm 250mm
143mm 209mm

6 7
6

7

5 7 0m B-1m
B-1m 6 14 7

12 18.5 21.0 7
25 24.7

6 7
6 26 7 2 25 30PSU

6 26 7 2 1.2m 0.9m
7 25 Stn1 2 3 7.5

9.5m Noctiluca scintillans

6 26 7 25 1
100 25 8 7 5.4

7 12
Stn1 29 Karenia

mikimotoi 8 22
Stn5 34

DIN 6 7

5 6
DIN 0.83

Karenia mikimotoi 4
12 6 14 44 /ml

26 3 /ml
7 25

2008
5 23 7 2

Karenia mikimotoi
6 7

Chattonella 37 128 /ml
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1953

1 10
1 2 /

1L
500ml

3 5ml

1 2

3

Alexandrium
Gymnodinium catenatum

1

4 G.
catenatum A. catenella A. tamarense A.
tamiyavanichii

2000 A.
catenella

27
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Crassostrea
nippona

1 2011 12

1tPE 500LPE
6tFRP

D
1tPE 500LPE 30t

6tFRP
30t

Chaetoceros calcitrans
Pavlova lutheri

C.calcitrans
Chaetoceros gracilis P.lutheri

1 30 1 60
100L 500LPE

1tFRP

1 2

30t
4tFRP

C.gracilis
P.lutheri

1

4 12 9 5 7
D

16 16 38
0.40 3.88 ml 7

1,223.5
D

0.4 23.7% 6 1 3
8 4

3

2
28
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0.20 1.80 ml 7
12,540 183,665

0.2 21.3 1
1.1 318.8 4 100L

1 2

11
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Crassostrea gigas

2011

2010

4tFRP 1tPE

D
30t 6tFRP 4tFRP

1tPE
30t 4t 6t 1t

Chaetoceros calcitrans
Pavlova lutheri

C.calcitrans
Chaetoceros gracilis P.lutheri

1 60

1 30 4tFRP
100LPE 200LPE 500LPE

4tFRP

C.gracilis
P.lutheri

1

5 29 7 19 4
D
17 35

0.45 1.94 ml 4 587
D

0.5
48.0%

2

0.30 2.20 ml 4
11,340 268,174

2.9 13.7 1
14.2 98.7

61.0 1.7
2 4t
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Ostrea dennselamellosa

500LPE

100LPE

2

1tPE 500LPE
4tFRP

1 2 3

Chaetoceros calcitrans
Pavlova lutheri

C.calcitrans
Chaetoceros gracilis P.lutheri

1 30 1 60
100L 250LPE

1tFRP

30t
4tFRP

C.gracilis
P.lutheri

1

5 8 8 22 7

10 17 27
0.53 1.35 ml

163

1.7 54.3% 5

2

2
9

0.10 1.14 ml 4200
55,190 0.7

13.2 1 0.7
19.7 5 6

2
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1
17

2007 167-169

2
18

2008 168-169


