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N.P.+5.0 +5.7

1.16k 7

2-7-3 

N.P.

N.P.

0.86k 10 +6.5  +5.0 +4.4
+6.03

+6.13

1.16k 7 +7.1  +5.3 +4.4
+6.08

+5.96

1.36k 5 +6.6 +5.7 +5.0
+5.89

+5.94

1.66k 2 +6.6  +5.7 +5.0
+5.82

+5.95



- 297 - 

b 

20k / 3

c 

5cm/

d 

TP.0.0 TP

e 

Dif

f 

p.164

g 

2-7-6

1.16k 7

3

3



- 298 - 

2-7-6(1) 0.86k 10

2-7-6(2) 1.36k 5

2-7-6(3) 1.66k 2



- 299 - 

2-7-4

0.86k

0.86k 1.66k

2-

7-7 p.300

2-7-4(1) 

)1:

)2: 2019

)3:

2-7-4(2) 

)1:

)2: 2008

1.16k 7 -0.1 10

-3.8 10

-1.7 10 2.9/1000 3/1000

cmcm

0.86k 10 -2.81 -1.74 1.07 0.0009
0.0008

-2.82 -0.39 10 20 2.43 2 4 0.0005
0.0007
0.0015

1.34 -0.51 10 20 1.85 2 4 0.0007
0.0007
0.0015

1.36k 5 -1.14 -0.12 10 20 1.02 2 6 0.0004
0.0007
0.0015

-0.45 -0.09 10 20 0.36 2 4 0.0001
0.0007
0.0015

1.66k 2 -1.53 -0.14 2.5 5.0 1.39 1 3 0.0019
0.001
0.003

1 -0.20 -0.07 10 20 0.13 2 4 0.0002
0.0007
0.0015

2 -0.20 -0.07 10 20 0.13 2 4 0.0001
0.0007
0.0015

cm

cm cm cm rad rad



- 300 - 

2-7-7 

(4) 

3.6 4.3

(5) 
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- 301 - 

(1) 

(2) 

( ) 

( ) 

a 

2

b 

27

c 

3

( ) 

a 

4-2 4-2 (4)  ( )

p.98



- 302 - 

b 

4-2  4-2 (4)  ( )

p.98

c 

 2-8-1

3 22 20

3 5 4

 2-8-1 

3 3 3

 617 +62 506 +74 8,224 +249 

736 +84 571 +79 9,639 +253

 3 -5 4 ±0 22 -20 

3



- 303 - 

( ) 

( ) 

 2-8-2

 2-8-2 

2
6 22 1

1 16

( ) 

 2-8-1 4

 2-8-2  2-8-5 p.306 p.312 314



- 304 - 

 2-8-1 



- 305 - 

( ) 

 2-8-3

 2-8-3 

2 12 8 ( ) 6 22 16

( ) 

a 

2 6  2-

8-2



- 306 - 

 2-8-2 



- 307 - 

1,528

1,727

2,826

8,147

1,109

2,018

2,601

6,660

7,588

16,368

2,729

7,062

7,565

16,398

1,598

5,898

6,818

14,861

4,064

9,653

6,141

15,440

4,201

5,848

311

4,182

3,124

8,382

167

3,352

3,238

9,790
13,028 24.9%

3,519 4.7%

11,506 27.2%

4,493 6.9%

10,049 41.8%

21,581 28.5%

13,717 29.6%

21,679 31.4%

7,496 21.3%

23,963 31.6%

9,791 27.9%

23,956 31.7%

9,261 28.1%

3,127 35.5%

10,973 25.8%

3,255 46.9%

b 

 2-8-4  2-8-3

p.169

 2-8-4 

)1:  2-8-3

)2:

)3:16 6 22



- 308 - 

 2-8-3 



- 309 - 

5

0

30

99

c 

 2-8-5  2-

8-4 p.171

 2-8-5 

)1:  2-8-4

2:

3:16 6 22



- 310 - 

 2-8-4 



- 311 - 

d 

 2-8-5



- 312 - 

 2-8-5(1) 



- 313 - 

 2-8-5(2) 



- 314 - 

 2-8-5(3) 



- 315 - 

( ) 

4.7 46.9

(3) 

49

p.10

9

 2-8-7

1

 2-8-8

( ) 

a 

b 

16 6 22

1



- 316 - 

16

23,963

-1 21,679

-2 21,679

13,717

21,581

10,049

4,493

13,028

-

-

I 

( ) 

a 

49

1-3

 1-3 (3)  ( ) a (a)  4

p.164

 2-8-6

 2-8-6 

 2-8-7

b 

49

247 494 TE

1-2-12 p.25

 2-8-7

 2-8-7 

9 17
8 9

17 18

16  488 6 494 

  24 2  26 

  24 2  26 

TE



- 317 - 

c 

 2-8-6



- 318 - 

 2-8-6 



- 319 - 

16

23,963 114 0.5

-1 21,679 336 1.5

-2 21,679 114 0.5

13,717 158 1.2

21,581 247 1.1

10,049 247 2.5

4,493 158 3.5

13,028 158 1.2

- 114 -

- 222 -

I 

( ) 

 2-8-8  2-8-7

0.5 3.5

 2-8-8 

 2-8-7

( ) 

2-8-9  2-8-8

 2-8-9 

16

158 

   30 

   99 

    20 

      8 

     33 
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 2-8-7 



- 321 - 

 2-8-8 



- 322 - 

(4) 

(5) 

0.5 3.5

 2-8-8
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(1) 

(2) 

 2-9-1



- 324 - 

 2-9-1 

)1(t)

0,300  300 100 

0,001  001 100 

)3 2,000  000 000 

)4 10 20    0 000

0,013 000 000

)1:

)2:

)3:

)4:

(3) 

10

(4) 

100

0
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10-2   ·································  351 





- 325 - 

10

(1) 

(2) 

( ) 

( ) 

a 

 2-10-1

 2-10-1 

2020 

2020

 2-10-1

2020 

2020

2020

2015

b 

6 7



- 326 - 

2020       2020,2015

 2-10-1 

( ) 

a 

2020 2020

 2-10-2 26

41 82

b 

6 7

 2-10-2



- 327 - 

 2-10-2(1) 

No.
RL2020 RDB2020 RL2020

1 NT VU

2 VU VU

3 VU NT

4 CR VU

5 NT

6 VU VU

7 CR VU

8 NT

9 NT

10 EN EN NT

11 NT NT

12 NT

13 VU

14 EX VU

15 EX

16 EN NT NT

17 NT

18 NT

19 NT NT

20 NT VU

21 CR EN

22 NT NT

23 VU NT

24 VU VU

25 CR

26 EN

27 CR

28 NT

29 VU

30 VU

31 VU

32 VU VU

33 NT

34 EN

35 NT VU

36 NT

37 NT

38 CR VU

39 VU

40 VU

41 VU

42 CR VU

43 VU

44 VU VU

45 NT

46 VU

47 CR EN

48 VU

49 VU NT

50 VU

51 EX CR

52 VU

53 NT



- 328 - 

 2-10-2(2) 

)1: 2020

2020

2020 2020

)2: 2020 11

2020 11

2020 2020 3

2020

)3:

EX:  EW:  CR+EN: I  CR: IA  EN: IB

VU: II  NT:  DD:  LP:

2020

2020 2020

2020

2020 2 3

2020 2 3

2015 27 3

2 11

No.
RL2020 RDB2020 RL2020

54 EX VU

55 NT

56 VU NT

57 NT VU

58 NT NT

59 NT

60 VU

61 NT VU

62 NT

63 EX VU

64 NT

65 EN

66 NT

67 VU VU

68 EN

69 NT VU

70 NT

71 NT VU

72 NT

73 NT

74 EN EN

75 NT NT

76 VU VU

77 NT NT

78 NT

79 EN

80 EN NT

81 EX CR VU

82 VU



- 329 - 

 2-10-2 



- 330 - 

( ) 

( ) 

a 

(a)

(b)

1

b 

(a)

0.5

(b)

30cm×30cm

1

50cm×50cm 1
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( ) 

a 

(a)

 2-10-3

b 

(a)

 2-10-4 No.1

No.2 No.3 No.4 1 4

(b)

 2-10-4 No.A

No.B No.C No.D 1 4
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 2-10-3 



- 333 - 

 2-10-4 



- 334 - 

( ) 

 2-10-3

 2-10-3 

2 7 13 ( ) 27

2 10 1 ( )

3 4 22 ( ) 23 ( )

2 10 1 ( ) 

2 8 24 ( ) 

2 10 28 ( ) 

3 1 25 ( )

3 4 22 ( ) 

2 8 25 ( ) 

2 10 28 ( ) 

3 1 26 ( ) 

3 4 23 ( ) 



- 335 - 

( ) 

a 

(a)

 2-10-4

68 230

p.172

152

145

 2-10-4 

152

97

83

75

145

88

79

76



- 336 - 

(b)

 2-10-5

4 6

 2-10-5  2-10-6 p.176

 2-10-5 



- 337 - 

 2-10-5 



- 338 - 

 2-10-6 



- 339 - 

b 

(a)

 2-10-6

Cryptophyceae

63

No.1 42 No.2 39 No.3 41 No.4

38

No.4 No.1

p.178

 2-10-6 

 No.1  No.2

(cell/mL) 

894,300 355,200 398,700 477,600 1,620,000 994,200 373,800 291,000

2,125,800 3,279,000 

16  21  14  20  14  19  18  19

42  39

( ) 

Thalassiosiraceae 

Thalassiosiraceae 

 No.3 No.4

(cell/mL) 

6,622,800 2,351,100 351,600 380,400 5,665,800 3,524,400 793,800 679,200 

9,705,900 10,663,200 

13  21  17  26  16  17  22  24

41  38

( ) 

 spp. 

Thalassiosiraceae Thalassiosiraceae 

Cryptophyceae 

Cryptophyceae 



- 340 - 

(b)

 2-10-7

5

No.A 5 No.B 5 No.C 2 No.D 3

No.A No.B No.C No.B

No.C

p.182

 2-10-7 

 No.A  No.B

(g/0.09m2) 

0.00 0.02 0.05 0.13 18.72 4.23 1.38 0.02

0.20 24.35 

1  2  3  3  2  2  4  3

5  5

 No.C  No.D

(g/0.09m2) 

0.02 0.00 0 0.03 0.04 0 0.14 0 

0.05 0.18 

1 2 0 1 1 0 3 0

2 3

0.00 0.01g



- 341 - 

 2-10-8

 2-10-9

No.C No.D

p.183

 2-10-8(1) No.A

No.

1 

2 

 2-10-8(2) No.B

No.

1 

2 



- 342 - 

 2-10-9 

1  2  3

No.A

1 2 3

No.B

1  2  3

No.C

1  2  3

No.D



- 343 - 

c 

 2-10-10  2-10-11

 2-10-10 

25 5 30 214

EX

VU

DD

EX

VU

DD

2020 , 2 3

VU
NT

VU
NT
DD

48 3 30 3

RL

2020 , 2 7

EX EW

CR IA

EN IB IA

RL

EX EW

CR IA

EN IB IA

DD

LP

EN IB IA

NT

LP

RL

2017 , 29 3

EW
CR IA

EN IB IA

NT

RL

2020 , 2 3

EW

CR IA

LP

4 6 5 75



- 344 - 

 2-10-11 

8

2 57 3

5 12

(a)

 2-10-12

 2-10-13  2-10-7

3

 2-10-12 

No.

1   1         EN 

2   51      VU 

3   7         NT 

3  0  3  0  0  0  0  0  0  0  3

)1: 2

)2:  2-10-10



- 345 - 

 2-10-13(1) 

RL IB

40 60cm 2 4

6 8

1 2 3

1 5×5

2015

27 4

 2-10-13(2) 

RL

1

80cm

9 10

2 3

1.5 3mm

3

51

2015

27 4



- 346 - 

 2-10-13(3) 

RL

1

40 70cm 4 12mm

10

1.5 6cm

20 6 1 2×5

1 1 0.2×3

2015

27 4

(b)

( ) 

230 63

5

3



- 347 - 

 2-10-7 



- 348 - 

(3) 

( ) 

 2-4 p.15 27



- 349 - 

( ) 

a 

1 1 5×5

b 

51

c 

7 27 2 2×5 0.2×3

d 

( ) 



- 350 - 

(4) 



- 351 - 

(1) 

(2) 

10-1

10-1(2) p.325

(3) 

( ) 

 2-

4  2-4 (8) 

p.27



- 352 - 

( ) 

5-2  5-2 (3)

p.245 272

(4) 
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11-2   ·································  407 





- 353 - 

11

(1) 

(2) 

( ) 

( ) 

 2-11-1

 2-11-1 

2020 

2020

2-11-1

2020 

2020

2020

2015



- 354 - 

2020 2020

2020,2015

 2-11-1 

( ) 

2020 2020

 2-11-2  2-11-3

 2-11-2 

 3 4 5

 9 17 43

 2 3 3

 2 2 2

 4 23 54

 1 4 5

 11 39 69

 7 15 25



- 355 - 

 2-11-3(1) 

 2-11-3(1) (8)

)1: 2020

2020

2020 2020

)2: 2020 11

2020 11

2020 2020 3

2020

)3:

EX:  EW:  CR+EN: I  CR: IA  EN: IB

VU: II  NT:  DD:  LP:

( 2020)

( 2020) 2020

2020

2020 2 3

2020 2 3

2015 27 3

2 11

No.
RL2020 RDB2020 RL2020

1 CR NT

2 VU

3 EN VU

4 NT

5 CR NT



- 356 - 

 2-11-3(2) 

No.
RL2020 RL2020

1 VU VU VU
2 EN

CR
CR
EN
VU

6 CR VU EN
7 NT NT

NT
NT
VU
NT
VU
NT
VU
VU

12 NT
EN
VU

14 NT NT
CR
VU

16 DD CR DD
17 VU EN
18 NT EN VU
19 NT VU
20 VU EN VU
21 EN EN VU
22 NT VU VU
23 CR CR
24 VU EN VU
25 NT VU
26 NT VU
27 VU EN
28 NT VU NT
29 NT VU

EN
EN

31 VU VU VU
EN
VU
NT

VU
NT
CR
VU
NT

37 NT NT
NT
NT
EN
NT
VU
NT

42 VU
43 VU

9 17 43 41 28

VU

VUVU

VU

ENVU

NTNT

NT

VU

EN

VUEN

NT

VUVU

NT

VUNT

VUNT

RDB2020

3 NTEN

VUEN

NTVU

NT

NT NT

37

9

34

32

35

38

30

4

8

10

11

15

5

13

39

40

36

33 NTNT

NT

VU41 NT



- 357 - 

 2-11-3(3) 

 2-11-3(4) 

No.
RL2020 RDB2020 RL2020

1 DD

2 DD DD DD

3 EN DD

2 3 3 3 2 1

No.
RL2020 RDB2020 RL2020

1 CR EN VU

2 CR VU EN

2 2 2 2 2 2



- 358 - 

 2-11-3(5) 

 2-11-3(6) 

No.
RL2020 RDB2020 RL2020

1 EX CR EN
2 VU VU NT
3 EX EN EN
4 NT NT NT
5 NT
6 NT
7 CR EN
8 EX EN NT
9 VU NT NT
10 CR EN NT
11 NT
12 CR NT NT
13 NT NT VU
14 CR EN VU
15 EN VU NT
16 EN VU NT
17 NT NT
18 EX NT NT
19 CR VU VU
20 CR VU
21 EX CR CR
22 EN EN
23 NT
24 NT
25 NT
26 EX CR EN
27 EX CR EN
28 EX EN VU
29 VU NT
30 CR CR EN
31 NT NT
32 NT NT
33 NT
34 EX VU VU
35 EN DD
36 EN
37 NT NT
38 VU VU
39 EX NT
40 CR VU NT
41 EX EN VU
42 EX EX VU
43 EX EX VU
44 CR NT NT
45 EX EX EX
46 NT NT
47 NT NT
48 CR VU
49 NT NT VU
50 CR NT VU
51 NT NT
52 DD DD
53 NT
54 CR

4 23 54 53 36 37

No.
RL2020 RDB2020 RL2020

1 CR VU NT
2 CR VU NT
3 CR VU NT
4 NT NT
5 CR VU

1 4 5 5 5 3



- 359 - 

 2-11-3(7) 

No.
RL2020 RDB2020 RL2020

1 CR EN NT
2 VU VU NT
3 CR NT NT
4 CR CR VU
5 VU NT NT
6 CR NT NT
7 CR CR VU
8 NT NT NT
9 CR EN NT
10 VU VU VU
11 NT NT NT
12 NT NT NT
13 NT NT NT
14 CR VU NT
15 NT NT NT
16 DD DD
17 NT
18 NT NT NT
19 NT NT NT
20 VU
21 VU NT NT
22 CR
23 EN EN VU
24 CR
25 CR CR
26 NT NT
27 VU VU NT
28 CR CR CR+EN
29 CR CR VU
30 CR EN VU
31 CR CR VU
32 CR CR VU
33 NT NT DD
34 EX EX VU
35 CR
36 VU VU
37 CR CR+EN
38 NT NT
39 NT NT NT
40 NT NT
41 CR CR CR+EN
42 NT NT
43 EN
44 VU
45 EN
46 NT
47 CR CR CR+EN
48 EN NT VU
49 VU NT
50 CR CR VU
51 EN EN NT
52 NT
53 NT NT
54 NT NT NT
55 NT NT NT
56 CR CR
57 EX EX CR+EN
58 NT
59 NT NT
60 EX EX CR+EN
61 CR CR CR+EN
62 CR CR NT
63 EN NT
64 NT NT
65 CR VU VU
66 CR VU NT
67 NT NT NT
68 CR VU NT
69 CR CR VU

11 39 69 61 63 47



- 360 - 

 2-11-3(8) 

No.
RL2020 RDB2020 RL2020

1 EN EN EN

2 DD DD

3 CR VU

4 VU VU NT

5 NT

6 VU

7 VU VU

8 VU VU VU

9 EN VU EN

10 VU NT

11 EN VU NT

12 EN VU VU

13 CR CR NT

14 NT

15 NT

16 EN NT VU

17 NT
18 VU
19 VU
20 VU
21 VU
22 NT
23 NT
24 NT
25 EN VU

7 15 25 24 12 10
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( ) 

( ) 

a 

(a)

3 10

(b)

4

30 8 10

20 60

1

1.5km/h 25

(c)

(d)



- 362 - 

3 10

3

1

b 

(a)

1

(b)

1 3

1mm

(c)

0.5

(d)



- 363 - 

(e)

30cm×30cm

1

50cm×50cm 1

(f)

2015 27 4

( ) 

a 

(a)

 2-11-2

2 No.1 No.2 1 No.3

3

(b)

 2-11-3

2 No.2 No.3 1 No.4

1 No.1 4

1

(c)

 2-11-2

b 

(a)

 2-11-4 No.1

No.2 No.3 No.4 1 4

(b)

 2-11-4 No.A

No.B No.C No.D 1 4



- 364 - 

 2-11-2 



- 365 - 

 2-11-3 



- 366 - 

 2-11-4 



- 367 - 

( ) 

 2-11-4

 2-11-4(1) 

2 7 13 ( ) 14 ( ) 

2 8 6 ( ) 7 ( ) 

2 10 1 ( ) 2 ( ) 

3 4 22 ( ) 23 ( ) 

2 7 13 ( ) 

2 10 2 ( )

3 1 25 ( ) 

3 4 26 ( ) 

3 5 11 ( ) 

2 7 13 ( ) 14 ( ) 

2 8 6 ( ) 7 ( ) 

2 10 1 ( ) 2 ( ) 

3 4 22 ( ) 23 ( ) 

2 7 13 ( ) 14 ( ) 

2 8 6 ( ) 7 ( ) 

2 10 1 ( ) 2 ( ) 

3 4 22 ( ) 23 ( ) 



- 368 - 

 2-11-4(2) 

2 8 24 ( ) 

2 10 28 ( ) 

3 1 25 ( ) 

3 4 22 ( )

2 8 24 ( ) 

2 10 28 ( )

3 1 25 ( ) 

3 4 22 ( ) 

2 8 24 ( ) 

2 10 28 ( ) 

3 1 25 ( )

3 4 23 ( ) 

2 8 24 ( ) 25 ( ) 

2 10 27 ( ) 28 ( ) 

3 1 25 ( ) 26 ( ) 

3 4 22 ( ) 23 ( ) 

2 8 25 ( ) 

2 10 28 ( ) 

3 1 26 ( ) 

3 4 23 ( ) 

2 8 24 ( ) 25 ( ) 

2 10 27 ( ) 28 ( )

3 1 25 ( ) 26 ( )

3 4 22 ( ) 23 ( ) 



- 369 - 

( ) 

a 

(a)

 2-11-5

1

45kHz

 2-11-5 

No.

1 2

 1  1  1  1  1

)1:

2

)2: 45khz

23 P14-P18 2

12 (https://www.biodic.go.jp/relatedinst/23rd/A-01.pdf) 

(b)

 2-11-6

11 26 60

p.185 p.187

p.188



- 370 - 

 2-11-6 

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



- 371 - 

(c)

 2-11-7

2 3 3

 2-11-7 

No.

1
1
1
1

2  2

3 
1
1

2  3  3  2  1

2

(d)



- 372 - 

(e)

 2-11-8

14 128 342

212

204

p.190 p.196

p.197

 2-11-8(1) 

212

85
88
110

204

99
60
80

 2-11-8(2) 

, , , , , ,
, , , , ,

,

, , , ,
, , , , ,

,

, , , ,
, , , ,



- 373 - 

b 

(a)

 2-11-9

 spp.  spp.(copepodite)

Copepoda (nauplius)( ) 43

No.1 20 No.2 22 No.3 25 No.4

33 No.4

No.3 No.2

p.199

 2-11-9 

 No.1  No.2

( /m3)

147,370 23,510 14,950 610 53,800 900 9,330 37,800

186,440 101,830 

10  6  8  13  9  10  9  13

20  22

( ) 

spp. 

Copepoda (nauplius) 

Bivalvia (umbo larva) 

 spp. 

Copepoda (nauplius) 

Polychaeta (larva) 

 No.3 No.4

( /m3) 

368,010 1,240 61,370 99,790 186,800 1,960 29,250 68,940

530,410 286,950 

18  9  10  14  19  10  15  18

25  33

( ) 

Bivalvia (umbo larva) 

spp. (copepodite) 

spp. 

 spp. 

 spp. (copepodite) 

Copepoda (nauplius) 

 spp. spp (copepodite) Copepoda (nauplius)



- 374 - 

(b)

 2-11-10

18 26

No.1 7 No.2 16 No.3 7 No.4 3

No.2 No.4

No.1 No.4

p.203

 2-11-10 

No.1 No.2

( /m3) 

360 10 200 4,250 160 94 250 920 

4,820 1,424 

5  1  3  2  2  5  7  9

7 16

( ) 

sp. 

 No.3 No.4

( /m3) 

10 0 10 400 0 0 0 60 

420 60 

1  0  1  7  0  0  0  3

7  3

( ) 

sp. 

 sp. 

sp.



- 375 - 

(c)

 2-11-11

8

No.1 1 No.2 5 No.3 5 No.4 7

No.4 No.1

No.3 No.1 No.2

p.207

2-11-11

No.1 No.2

( /1,000m3) 

0 0 1,635 0 0 0 1,248 368 

1,635 1,616 

0  0  1  0  0  0  1  4

1 5

( ) 

 No.3 No.4

( /1,000m3)

0 0 1,611 22,452 77 0 759 11,731 

24,063 12,567 

0  0  2  3  1  0  2  4

5  7

( ) 



- 376 - 

 2-11-12

4 5

No.1 2 No.2 4 No.3 5 No.4 5

No.3 No.4 No.1

No.4 No.1

p.207

2-11-12

 No.1  No.2

( /1,000m3)

125 0 0 77 200 0 1,872 0

202 2,072

1  0  0  1  2  0  2  0

2 4

 No.3 No.4

( /1,000m3)

2,879 0 1,036 138 4,533 43 1,043 245 

4,053 5,864 

4  0  1  1  2  1  2  3

5  5



- 377 - 

(d)

 2-11-13

17 32

No.1 20 No.2 21 No.3 16 No.4

3 No.2 No.4

p.210

 2-11-13 

 No.1  No.2

154 28 5 34 19 28 15 121

221 183

9  10  4  6  9  8  6  6

20 21

( ) 

 No.3 No.4

27 14 14 60 1 0 3 1 

115 5

6  5  4  8  1  0  1  1

16  3

( ) 

No.1 No.2 No.3 No.4



- 378 - 

(e)

 2-11-14

18 27

No.A 10 No.B 14 No.C 21 No.D

12 No.C No.A No.C

No.A

p.214

 2-11-14 

 No.A  No.B

/0.09m2

10 29 17 17 1,686 1,201 382 664 

73 3,933 

3  6  5  6  11  8  9  6

10  14

( ) 

 No.C No.D

/0.09m2

2,150 270 880 1,420 248 796 718 668 

4,720 2,430 

9  7  14  13  6  8  10  9

21 12

( )



- 379 - 

 2-11-15

 2-11-16

p.218

 2-11-15(1) No.A

 2-11-15(2) No.B

1

2

3

4

5

6

7

8

9

10

11

12

13

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

No.



- 380 - 

 2-11-15(3) No.C

 2-11-15(4) No.D

1

2

3

4

5

6

7

8

9

10

11

12

13

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

No.



- 381 - 

 2-11-16 

1  2  3

No.A

1 2 3

No.B

1  2  3

No.C

1  2  3

No.D

(f)



- 382 - 

c 

 2-11-17

 2-11-17 



- 383 - 

(a)

 2-11-18

2-11-19  2-11-5

4

 2-11-18 

No.

1   9     DD     

2 3 NT

3   15     VU  
(EN)

(VU)

VU 

4  3  1     NT  
(NT)

NT 

 2  3  4  3  2 0 0 0 4 0 2 0 2

)1: 2

)2:  2-11-17



- 384 - 

 2-11-19(1) 

RL

36cm

3 6

6 2 1

2014  2

26 9

2015

27 4

 2-11-19(2) 

RL

61cm 156cm

5 8

1980 

3

2020 2 3

7 3



- 385 - 

 2-11-19(3) 

RL

RL IB

RL:

21 31cm

4 10

5 7

15

2015

27 4

 2-11-19(4) 

RL

RL

RL:

55cm 64cm

2

1 2 1

2015

27 4



- 386 - 

 2-11-5 



- 387 - 

 2-11-20

2-11-21  2-11-6

1

 2-11-20 

No.

1 2 DD DD DD

 1  1  1  1  0  0 0 1 0 1 0 1

)1: 2

)2:  2-11-17

 2-11-21 

RL

RL

RL:

20 25cm 1 2kg

35cm 40cm

7kg

5 3

2005

2

2015

, 27 4

2015



- 388 - 

 2-11-6 



- 389 - 

2-11-22

2-11-23  2-11-7

2

 2-11-22 

No.

1 1        DD

2 1    VU     

 2  2  2  1  0  0 0 1 0 0 0 1

)1: 2

)2:  2-11-17



- 390 - 

 2-11-23(1) 

RL

5.5mm

9 10

1

2015

, 27 4

 2-11-23(2) 

RL

23mm

1

2014  5

, 27 2



- 391 - 

 2-11-7 



- 392 - 

(b)

 2-11-24

2-11-25  2-11-8

2

 2-11-24 

No.  No.1 No.2 No.3 No.4 

1 10 NT NT NT

2 10 NT NT NT

 1  2  2  0  2  0  0  0 0 2 0 2 0 2

)1: 2

)2:  2-11-17

 2-11-25(1) 

RL

RL

RL:

5mm 

7

No.2 10

2015

27 4



- 393 - 

 2-11-25(2) 

RL

RL

RL:

2mm

8

 No.2 10

2015

27 4



- 394 - 

 2-11-8 



- 395 - 

2-11-26

2-11-27  2-11-9

6

 2-11-26 

No. No.1 No.2 No.3 No.4

1   1     EN  EN  EN

2  5 2     NT  VU  EN

3 5 8 1 VU VU EN

4  4 1      NT   VU

5   1  2        NT

6   1          NT

 3  5  6  5  4  2  0  0 0 3 1 3 0 6

)1: 2

)2:  2-11-17



- 396 - 

 2-11-27(1) 

RL IB

RL IB

RL: IB

1

5cm

2 3

5 10

 No.2 1

2015

27 4

 2-11-27(2) 

RL

RL

RL: IB

8cm

1 

6 8

11 3

No.1 4 1 No.2 2

2015

27 4



- 397 - 

 2-11-27(3) 

RL

RL

RL: IB

3cm

5 6 6 8

7 9

No.1 3 1 1 No.2 1

4 3 No.3 1

2015

27 4

 2-11-27(4) 

RL

RL:

21mm 30mm

6 8

 No.1 4 No.2 1

2015

27 4



- 398 - 

 2-11-27(5) 

RL

50mm 80mm

3

9

6 9 10

 No.1 1 No.3 2

2015

27 4

 2-11-27(6) 

RL

7mm 9mm

6 7

 No.1 1

2015

27 4



- 399 - 

 2-11-9 



- 400 - 

1 60 3 342

43 26 8 5 32

27

4

1 2

2 6



- 401 - 

(3) 

10 10-1 10  10-1 (3) 

p.348

( ) 

a 

6 2 1



- 402 - 

b 

3

c 

15

d 

1

2 1



- 403 - 

e 

2

f 

1

g 

1

h 



- 404 - 

( ) 

a 

10

b 

10

c 

1

d 

6 1

e 



- 405 - 

1 7 4

1

f 

5

g 

1 2

1

h 

1

i 



- 406 - 

j 

(4) 

(5) 



- 407 - 

(1) 

(2) 

11-1 11-1 (2)

p.353

(3) 

10 10-2 10  10-2 (3) 

p.351

( ) 

a 



- 408 - 

b 

c 

( ) 

(4) 
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- 409 - 

12

(1) 

(2) 

( ) 

( ) 

2014

2015

( ) 

70 80 150

2



- 410 - 

( ) 

( ) 

10 10-1 10  10-1 (2)  ( )

p.330 11 11-1 11  11-1 (2)  ( )

p.361

( ) 

10 10-1 10  10-1 (2)  ( )

p.331 11 11-1 11  11-1 (2)  ( )

p.363

( ) 

10 10-1 10  10-1 (2)  ( )

p.334 11 11-1 11  11-1 (2)  ( )

p.367 368

( ) 

a 

 2-12-1

 2-12-1 

10



- 411 - 

b 

(a)

 2-12-2

 2-12-2 

(b)

 2-12-3

2-12-1

 2-12-3 

          Thalassiosiraceae 

 spp.  spp.



- 412 - 

 2-12-1 



- 413 - 

(c)

 2-12-4

 2-12-5

 2-12-4 

 2-12-5 



- 414 - 

(d)

1)

1

11 3

km

km

4 1966

. , 1998

. 2002

2)

 2-12-6  2-12-7  2-12-2

1 86

17 453mm

2

 2-12-6 

No.1 No.2 No.3 No.4 

1

11 72  3  

 2-12-7 

No.1 No.2 No.3 No.4 

425mm    

32 43mm 20 453mm 17 22mm  



- 415 - 

 2-12-2 

1

11

72
3



- 416 - 

3)

 2-12-8  2-12-9

32 26

 2-12-8 

 2-12-9 

1 10

2 100

3 10 10

4 10

5 14

6 10 10 30

7 40

8 10

9 10

10  sp. 10

11  sp. 20

12 sp. 10

13 10

14 10 150 30 20 10 230 10

15  sp. 10

16 20 40 10 20

17 sp. 10

18 30 20

19 30

20  sp. 30

21 20

22 sp. 20

23  sp. 4240 10 10

24  sp. 80 40

25 300 150 60 210

26 20 570

360 10 200 4250 160 94 250 920 10 10 400 60

5 1 3 2 2 5 7 9 1 1 7 3

No.1( ) No.2( ) No.3( ) No.4( )
No.

1 1
2 85 4 2 1
3 2
4 30
5 29 2 13 4 5 42 3 2 13 3
6 1 11 72 3
7 6
8 2 1 1
9 1
10 3
11 4 1 2
12 1 1 1 1
13 1 1
14 1 1 1
15 3 1 1 1 4 3 1
16 1 1 1
17 2 2 3 2
18 3 2 1 1
19 3
- 3 1
20 1
21 1
22 1
23 13 2 4 19 7
24 2 11 2
25 6
26 19
27 1 4
28 1
29 4 1
30 1 2
31 1 1 3 18
32 1

154 28 5 34 19 28 15 121 27 14 14 60 1 0 3 1

9 10 4 6 9 8 6 6 6 5 4 8 1 0 1 1

No.



- 417 - 

1)

 2-12-10  2-12-11  2-12-3

10

3 14 2 9 2 7

3 7 3 4 2 4

1 3 2 3 3 3

1 3 1 2

No.1 No.2

14 20 10 15

 2-12-10 

 2-12-11 

1 3
2 4 1 2
3 1 1 1 1
4 1 1
5 1 1 1
6 3 1 1 1 4 3 1
7 1 1 1
8 2 2 3 2
9 3 2 1 1
10 3
- 3 1

7 11 2 4 5 6 5 4 2 3 3 7 0 0 0 0

4 6 2 2 4 2 3 1 2 2 1 4 0 0 0 0

No.

No.4( )No.1( ) No.2( ) No.3( )

1
2
3
4
5
6
7
8
9
10
-

No.



- 418 - 

 2-12-3 

7

11

2

4

5

6

5

4

2

3

3

7



- 419 - 

1)

8 10 20 40cm

1 0.8

3.4

1996

No.594/ -7 1-10 1998.5



- 420 - 

2)

 2-12-12  2-12-4

600 25

1 2 90

 2-12-12 

 8  0

18,500

 2-12-4 

2



- 421 - 

1)

4 7

1996

2)

 2-12-13

6 2 1

 2-12-13 

 5   1  2

 1



- 422 - 

(3) 

10 10-1 10  10-1 (3) p.348

( ) 

1 83

3



- 423 - 

( ) 

12 17 7

8 2 3 3

7

( ) 

18,500 2

( ) 



- 424 - 

(4) 

(5) 



- 425 - 

(1) 

(2) 

12-1 12-1 (2) p.409

(3) 

10 10-2 10  10-2 (3) p.351

( ) 

2-12-2 p.415



- 426 - 

( ) 

10

( ) 

( ) 

(4) 

(5) 
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- 427 - 

13

(1) 

(2) 

( ) 

a 

5-1  5-1 (2)  ( )

p.215

b 

5-1  5-1 (2)  ( ) b

p.219

( ) 

( ) 

15 5-1

5-1 (2)  ( ) c p.221

( ) 

2-5-4 p.223 1 No.1 1 No.2

2

( ) 

2-5-3 p.224 2

( ) 

5-1  5-1 (2)  ( ) c

p.232



- 428 - 

(3) 

5-2  5-2 (3) 

p.240

( ) 

5-2

 5-2 (3)  ( ) p.240

( ) 

a 

1-2-7 1-2-9 p.16 17

b 

p.140

10 3/

c 

5-1

5-1 (2)  ( ) c p.232

No.1 2.0

No.2 5.0



- 429 - 

a 

5-2  5-2 (3)  ( ) p.245

b 

1-2-8 p.17 2-6-2 p.278

c 

(4) 
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- 431 - 

14

(1) 

(2) 

( ) 

( ) 

2-14-1

 2-14-1 

3

( ) 

 2-14-2  2-

14-1



- 432 - 

 2-14-2 

No.

1

2

3

4

5

6

7

8

9

10

11

12

13 



- 433 - 

 2-14-1 

 2-14-2



- 434 - 

( ) 

( ) 

 2-14-3

 2-14-3 

3

8

2-

14-2

( ) 

2-14-1

( ) 

 2-14-4

 2-14-4 

2 10 18 ( )

( ) 

a 

3

 2-14-5



- 435 - 

 2-14-5(1) 

1 3

6

 2-14-5(2) 

3

7



- 436 - 

 2-14-5(3) 

7

b 

 2-14-2

 2-14-6  2-14-7

880 222

72

57 53

46

9

c 

 2-14-8

363



- 437 - 

 2-14-2 



- 438 - 

 2-14-6 



- 439 - 

 2-14-7(1) 

2 10 18 ( )

5 20 1 1 5 27

6 38 4 2     10 1 55 

7 36 11   35 1 83 

8 40 7 2 1 2 25 3 80

9 66 6 1 2  1  37 1 114 

10 33 7 38 1 79

11 17 1 4 44 2 68

12 7 3     4 37 3 54 

13 13 3    2 33 3 54 

14 24 2 3 44 4 77

15 22 2    3 37 64 

16 33 3  2  3 1 31 4 77 

17 10  5 33 48 

359 50 6 9 0 10 14 409 23 880 

 2-14-7(2) 

2 10 18 ( ) 

5       0 

6 4 2 2 8

7 6 6

8 3      8 11 

9  4  6   3 13 

10 1 1 2

11        4  4 

12 1       3  4 

13        3  3 

14 4 2      3 2 11 

15  1   1   2  4 

16 1       1 1 3 

17  1      2  3 

14 10 0 6 1 0 0 38 3 72 



- 440 - 

 2-14-7(3) 

2 10 18 ( )

5 3 1 2 6

6 3 4     4 11 

7 5 1 1     5  12 

8 9 3 1 6 19

9 6 4     17 5 32 

10 6 2 11 19

11 6 17 23

12 1 1 1     13  16 

13 2    1   13  16 

14 3 1 15 19

15 6 2  1    7  16 

16 14 1      5  20 

17 1       12  13 

65 19 2 2 2 0 0 127 5 222 

 2-14-8 

5 11 5 11 27 3 3 6

6 30 14 11 55 1 2 5 8 3 1 7 11

7 41 17 25 83 6 6 4 1 5 2 12

8 33 20 27 80 4 2 5 11 2 3 7 7 19

9 45 41 28 114 4 2 7 13 5 2 14 11 32

10 35 25 19 79 1 1 2 2 1 11 5 19

11 27 20 21 68 1 3 4 7 9 7 23

12 16 9 29 54 2 2 4 1 3 8 4 16

13 21 13 20 54 3 3 1 2 6 7 16

14 26 25 26 77 4 1 6 11 5 3 6 5 19

15 27 21 16 64 2 2 4 1 12 3 16

16 36 21 20 77 3 3 4 1 8 7 20

17 15 16 17 48 2 1 3 2 3 7 1 13

 363 247 270 880 24 7 41 72 40 20 103 59 222



- 441 - 

13

1.8km

1 880



- 442 - 

(3) 

( ) 

( ) 

2-14-9

 2-14-9 

0.1t/km2

0.004ppm

0.0005mg/m3

60 65dB

50 60dB



- 443 - 

( ) 

1 31

1 88

(4) 



- 444 - 

(5) 
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(CO2 ) 

(CO2) 14,103 

(CO2) 47,346 

CO2 1,757 
CH4 1 
N2O 11 

CH4 7,547.1 
CH4 0.2 
N2O 0.2 

70,766 






