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(SWA T BLTEC )

DO COD
NH NO NO PO

DO COD NH NO
NO PO 7 9 17
21 22 26 27 31

1990 2010

25
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2013
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7.22 12.1 6

5.25 12.3 10

*

0.6 0.6

0.6 1.3 ( 1.3 0.6)

1.3 2.0 ( 2.0 1.3)

2.0 ( 2.0)
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2013 26.7 2
11.5

25
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Cochlodinium poly
krikoides

Heterocapsa circularisquama
Chattonella spp Ch.anti

qua Ch.marina

1
4 7 1 2

5 9 CTD JFE
AAQ-RINKO

B 5m
2m

10m
1m

DIN PO -P4

7 8

.
44 2

2013 6 7 1 2
C-CTD JFE
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1
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2

1)

6

76% 160
% -0.1
+1.1

41% 79%
7 8

37.8 1887

15 65%
+0.8 +2.0

119 136%
8
35 19

28% 178%

+0.4 +2.0
108

140%

4 9
3 4

4 -1.0
4 6 9

5 7 8

2)
5m DIN PO4-P

5 7 8 27

19.1 23.1 17.5 23.4
20.4 23.1 18.8 23.9

19.1 23.7 33.
54 33.99 33.45 34.18 33.87
34.10 33.46 34.35 33.62 34.4

9 DIN 0.01 1.05 M
0.02 4.72 M 0.13 1.64 M
0.01 3.83 M 0.01 0.87 M
PO4-P 0.05 0.24 M 0.09

0.48 M 0.15 0.18 M 0.11
0.65 M 0.03 0.23 M
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3

4

5 5m

6 5m

7 5m DIN

8 5m PO4-P

25
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1 2013

3
1

23 2
Myrionecta rubra He6

terosigma akashiwo Cochlodinium polykrikoides5
Gonyaulax polygramma Karenia mikim5 2

otoi Noctiluca scintillans Ceratiumu furca Cheatoc
eros spp Akashiwo sanguinea 1

4
C.polykrikoides 1

1 4
4

C.polykrikoides 21 11

2 2 2,600 cells/
ml
K. mikimotoi

6 9
7

7 29 30

8
2

0,400 cells/ml 8

9 2006 2013
K. mikimotoi
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5

10

K. mikimotoi H.1 cells/ml 6 19
akashiwo Ch.spp C.polyk2,525 cells/ml 6 6
rikoides

K. mikimotoi H.1 cells/ml 7 10
5 cells/ml 6 12 2akashiwo C.polykrikoides

cells/ml 7 17 Ch.spp

K. mikimotoi 20,400 cells/ml 8 8
H. akashiwo C.polykrikoi57,200 cells/ml 6 4
des Ch.spp8 cells/ml 6 14 1 cells/ml 8
9

K. mikimotoi 3 cells/ml 8 7
H. akashiwo Ch.spp C.pol60 cells/ml 6 13
ykrikoides

K. mikimotoi H. a6 cells/ml 8 7
kashiwo Ch.spp C.polyk6,250 cells/ml 6 18
rikoides

2 cells/ml 8 26K. mikimotoi
H. akashiwo C.polyk9,800 cells/ml 7 9

rikoides Ch.spp1,580 cells/ml 5 2

10 K. mikimotoi

2013 6 7

6 6 3 6 Ch.spp K. mikimotoi
H. akashiwo 3,650 cells/ml

St. K St. 1, 7, 8, 12
St. 16 18, 20 29

7 7 1 4 14 cells/mlCh.spp
St.E, G, H, K

K. mikimotoSt. 25
i H. akashiwo

1
2013 5 22

28

2
25 JF

2013 6 7
10

2013 6 21
17

3
13
20
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5 1 2013 4 2014 3
1 4

2m 5m
10m 1m

3m
0.5m 0.1m CTD JFE

AAQ-125

10
m 100

ELISA
ELISA (nmol/g)

(MU/g)
Alexandrium catenella

(2013 11 5 2014 2 10 )
0.9 0.3

1
3m

1)

1

1.
Gymnodinium catenatum1)

G.catenatum
2 N.D.(4

cells/ml ) 58,814 cells/L N.D.(10
cells/L ) 3,280 cells/L N.D.(10 ce
lls/L ) 50 cells/L N.D.(10 cells/L)
80 cells/L N.D.(10 cells/L ) 80
cells/L

4 6 3
3 5

3

2
G.catenatum
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3 2004 2013
G.catenatum 5

Alexandrium catenella2)
A.catenella

4 N.D.(4
cells/L ) 111,211 cells/L N.D.(10
cells/L ) 2,141 cells/L N.D.(10 ce
lls/L ) 151 cells/L N.D.(10 cells/
L ) 611 cells/L N.D.(10 cells/L
) 1,133 cells/L 11 12

Dinophysis spp.3)
Dinophysis spp.
5 N.

D.(4 cells/L ) 1,112 cells/L N.D.(1
0 cells/L ) 115 cells/L N.D.(10 ce
lls/L ) 175 cells/L N.D.(10 cells/
L ) 1,115 cells/L N.D.(10 cells/L

) 511 cells/L 100 cells/L
12 1

4
A.catenella

5
Dinophysis spp

2.
Gymnodinium catenatum1)

6G.catenatum
N.D.(10 cel

ls/L ) 5,251 cells/L
N.D.(10 cells/L ) 155 cells/L

Alexandrium catenella2)
7A.catenella

N.D.(10 cel
ls/L ) 6,111 cells/L 11

2 1,000 cells/L
N.D.(10

cells/L ) 6,111 cells/L 11
12 1,000 cells/L

Dinophysis spp3)
Dinophysis spp
8 N.D.(10
cells/L ) 371 cells/L N.
D.(10 cells/L )

G.catenatum6
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A.catenella7

Dinophysis spp8

1)
9

0.5m 14.1
27.0 2m 14.2 24.8 5m 14.1
23.7 10m 14.1 22.8 -1m

14.1 22.3 8
2 4

8 9
4 5

9 2013

2000 1 2012 12 0.5m 2m 5
m 1m

10 2013

2000 1 2012 12 0.5m 2m
5m 1m
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2)
10

0.5m 31.53
34.65 2m 33.41 34.65 5m 33.55 34.

63 10m 33.76 34.64 -1m 33.76 3
4.65 0.5m 2m 7

5m 10m -1m 11
0.5m 2m 2

5m 10m -1m 1
4 8 12 1

1.
11

N.D. 0.1 MU/g
261.3 MU/g 11
12 1

1
A.caten112.9 MU/g

ella

2.

12
0.7 14.5 MU/

A.categ 0.3 5.2 MU/g
nella 11 3

11
11 5 2 10 0.9

0.3

12
11 5 2 10 0.9

0.3
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(
)

2013 6 2
4,25

1

7 1-3

MPN SWM-3
20 14hL:10hD

2013 5 8
3 5 20 30 6 24 7 4 7 29
8 8

36 mm
( 30cm

)
38mm

1m

1

GF-F

2L 4
9m 10

2g 2L
2g 1.9L SWM-3 0.1L

0.02L 1.98
L 0.02L

1.88L+SWM-3 0.1L
1 2 4 7 10 200ml

NH -N NO -N NO -N PO -P SiO -Si)4 2 3 4 2

- Chl.a
1 9m

 

 

 
 

 
 

 
 

St.1 

St.6 

St.9 

St.2 

St.8 

St.7 

St.4 

St.3 
 

St.5 
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9:00 17:00
0.09

3)
2013 5 21 9 50 a. . 11:30 a.m. 100

GPS

2m 5m 10m

Chl.a

K. mikimtoi
2012 11 2013 3

1cm 1m 10m

1cm 0.8 cm

OMNIPO
RE MEMBRANE FILTERS 5 m

-40

K.mikimotoi
PCR

1)
9

MPN

, 1 cm , Stn. 1 4.3 x 10 c3 4

ells, Stn. 2 2.1 x 10 cells, Stn. 3 3.3 x 10 cells, St5 4

n. 4 2.9 x 10 cells, Stn. 5 6.1 x 10 cells, Stn. 64 4

5.4 x 10 cells, Stn. 7 2.9 x 10 cells, Stn. 8 2.74 4

x 10 cells, Stn. 9 9.6 x 10 cells4 4

Stns. 6 9 ,

CoscinoStn. 1
32 , 18 , 18 ,discus Chaetoceros Detonula

Skeletonema 11 Stn. 2
Skeletonema Coscinodiscus75 , 7

Skeletonema ChaetocStn. 3 34 ,
eros Asterionellopsis12 , 24

Chaetoceros SkeletonemaStn. 4 27 ,
27 , 19 , 11Navicula Detonula
Stn. 5 58 , 1Skeletonema Asterionellopsis

Navicula Skeletonema3 Stn. 6 65 ,
Skeletonema Asteri24 Stn. 7 41 ,

37 Stn. 8 5onellopsis Skeletonema
1 , 20 , 12Chaetoceros Asterionellopsis

Stn. 9 96Navicula
Chaeto

ceros Skeletonema Detonula Coscinodiscus, , ,
Asterionellopsis Navicula
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2)
1 17.64 20.07 2 20.05

20.58 3 20.98 23.15
1 26 177 M/m /s 2 382

107 M/m /s 3 82 190 M/m /s2 2

1 3 Chl.a 4
2 4 10.0 g /L

Chl.a
7

Chl.a 10.0 g /L
Chl.a

1 7
2 3 10 Chl.a

Chl.a

9m

DIN PO -P SiO -Si4 2

5 2

DIN PO -P4

DIN PO4-P
4

DIN/PO -P4

DIN DIN

166.5kg
1.1km 2013 5 20 5 28

,
6 ,

,
5

, 6 7 10 m

10 m

6 7
10 m

, M/m /s, 2 m2

2 2

2. M/m /s 42

8

6 5 27 ,

0.0

5.0

10.0

15.0

0 1 2 4 7 10

1
2
3

0.0

50.0

100.0

150.0

0 1 2 4 7 10

1
2
3

0.0

5.0

10.0

15.0

0 1 2 4 7 10

1
2
3

0.0

50.0

100.0

150.0

0 1 2 4 7 10

1
2
3
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DIN PO4-P, SiO2-Si
0.627 DIN ,

0 ,
10 m PO4-P ,

5 m

10 m SiO2-Si ,
2 m

m Chl. ,a

,

0

1

2

3

4

0 1 2 4 7 10

1
2
3

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

0 1 2 4 7 10

1
2
3

0

5

10

15

20

25

0 1 2 4 7 10

1
2
3

0.0

2.0

4.0

6.0

8.0

10.0

0 1 2 4 7 10
Day

1
2
3

5 Chl. a
, 6 10 m

2013 5 21
5 28

8

mL 2 m

Chaetoceros
Leptocylindrus danicus Pseudo-nitzschia

, 7 spp.Chaetoceros
44

,

17.0

18.0

19.0

20.0

21.0

-1 0 1 2 3 4 5 6 7

0.5 m
2 m
5 m
10 m

32.0

33.0

34.0

35.0

-1 0 1 2 3 4 5 6 7

0.5 m
2 m
5 m
10 m

0

200

400

600

800

1,000

-1 0 1 2 3 4 5 6 7
Day

0.5 m
2 m
5 m
10 m

25
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0.0

1.0

2.0

3.0

4.0

-1 0 1 2 3 4 5 6 7

0.5 m
2 m
5 m
10 m

0.0

0.1

0.2

0.3

0.4

0.5

-1 0 1 2 3 4 5 6 7

0.5 m
2 m
5 m
10 m

0.0

2.0

4.0

6.0

8.0

10.0

-1 0 1 2 3 4 5 6 7
Day

0.5 m
2 m
5 m
10 m

0

1

10

100

1,000

-1 0 1 2 3 4 5 6 7
Day

2 m
5 m
10 m

K. mikimotoi

K. mikimotoi

K. mikimotoi

0.01

0.10

1.00

10.00

N.D.
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25

2)

mikimotKarenia

oi Chattonella spp.

Karenia

Karenia mik

imotoi

K. mikimotoi

K. mikimoto

i

K. mikimotoi

25
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0.

0.

0. 0.

K. mikimotoi

Dadayiella ganymedes

Strombidium spp.

Noctiluca scintillans

K. mikimotoi

Strombidium spp.

N. scintillans

K. mikimotoi
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25

2)

Kare

nia mikimotoi

Karenia

Karenia

Karenia

Karenia

,

Karenia

K. mikimotoi

25
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,

K. mikimotoi

K. mikimotoi

K. mikim

otoi Karenia

K. mikimotoi

,

K. mikimotoi
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25

K.mikimotoi

2

1 K.mikimotoi

25 7 16 7

m 20L

7 16 18:00 7 18 6:00

80L

5mm

(50 40cm) 40

4 12 24

36

20

3

5

5

D

avidson

K.mikimotoi

3

2 K.mikimotoi

25 7 30

7 30 18:00 8 1

6:00

K.mikimotoi

1 K.mikimotoi

128 cells/mL

36 67 cells/ml

2

457 cells/K.mikimotoi

mL 12 755 cells/mL

1

25
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1 36

1

4 2

24 55%

36

25%

2 24
1 1

4 24
24

95% 36
24 85%

1 2
12 755 cells/mL

1 2
1

40cm

2
20cm

1 2
1

4 24

36
25

36

2
4 24

36
24 85%

2
24

24 36


