
*1
*2
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*2 *2*1

2013 12 3

10cm 15cm 20cm 25cm

2014 4 2
450

56mm N=40 1 8.5
3.1 N=40 1

2014 4 17

20cm 30cm 40cm
7 12

1

2014 6 16 10cm
21cm 6cm 210c 2

8

1 10m 10m

19cm 39cm 12cm
741c 3

2014 7 14
16 2 8

7

2014 6 26
16 2 8

3

26
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1 5 1

10cm
21cm 6cm 210c 5 10

2 5 15

10 15cm
5 17 2 3

13

5 16

5
27 6 11

2
7 11 7 13

7 15

3 1

3 2012 3 12 2013 3 14 28
2013 9 18 1

10m 10m 100m 2013 9 182

5m 20m 100m2

2014 6 16
2015 3 23 2 1
10m 10m 100m2

2013 10 10
4

2013 6 25 7 23
5

2014 3 19
10

2015 1 23

1
2 10cm 107

133mm 15cm 174 187mm 20cm 212
242mm 25cm 255 296mm 468
585mm

39 37 42 46mm

1
3 10cm 87 217 15cm

179 297 20cm 355 866 25cm
237 683 947 1939

4 2
11 9 22 21

15cm
20cm 25cm 3 3 4 2

1
4 10cm 1.46 3.38g

15cm 2.28 4.16g 20cm 5.91 12.75g
25cm 4.06 10.26g 15.38 30.32g

15cm
20cm 25cm 3 3 4 2

4 2
11 8 24 23

45cm
10cm 78 35cm

15cm 67 30cm 20cm
56 25cm 25cm

44 20cm
4 2

25cm 23 10.3g
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1

1

1

1
5 4 12 7

12 20cm 211mm
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10cm 15cm 20cm 25cm

1 17

1 31

3 3
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1 31
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/
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45

10cm 15cm 20cm 25cm

1 17

1 31

3 3

4 2

g/

231mm 30cm 339mm 355mm 40cm
425mm 447mm 567mm 687mm

5 9

1
6

4 12 7 12 20cm
66 171 30cm 40cm

452 386 1329
657 3104 2021

1
7

7 12 20cm 455 30cm
881 40cm 1435 4630

10 19 31

1

1

4 17 1
8

20cm
16 30cm 40cm

0
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4 17
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4 17
7 12

/
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34 55

7 12 1
9

1

1

10 11
11 10

12 9
12 23

16
3

0
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2,000

3,000

4,000
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7,000

8,000

20cm 30cm 40cm

7 12

/

0

50
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450
80cm
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40cm

20cm

34.5 36.4 0.2
1

1

234 123 66
1

30 1
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1
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0

50

100

150

200

250
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N=3
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N=16 N=16

N=16



15526

11

2
3

3

12
2015 3 24

2015 4 6 2015
4 7

94 46mm
N=15 115 57mm N=22 433 186mm N=24

12

0

50

100

150

200

250
mm

N=42

N=44 N=1

N=60

N=40
N=60

0

100

200

300

400

500

600

700
mm

N=24

N=15
N=22

2014 6
16 34kg 2015 3 23 37.7kg

2012 3 12 421kg 2013
3 14 28 136kg 2013 9 18

45.6kg

2011 1 2012 3 2014

1 2011 2.6
64.2 2012 0.3 157 2014 234
62 2014

2015 4 6

456mm N=5 388mm
N=7 237mm N=6

2015 1 23
2013 6 25 7 23

5
3.7 4.9 1

N=30 2013 11
7 0.3 0.9 1

N=30 2014
3 19 10

2.3 4.4
1 N=44
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Apostichopus japonicus
Apostichopus armata

DNA

1

2

2014 3 31
1t FRP

15 30 20
397.4g 73 434.5g

51 402.6g

1 1g
2

5
5 /

2014 3 31 6 5
2 8 3

0.3%
3

1,000 1

DNA
30L 1

20µm

2 0.5t PE
1t PE 4t FRP 30t

1t 170 1,360

26
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2 1 C

100L 2 0.3%KCl
3

2 C
2014 4 11 2015

1 22

1 1t 1
1t 10 20

3

2
5m

A B C
3 2014 5 8

5 30 26,850
150µm

A

2014 5 30 1,654
400µm

14

A
2.9mm

9.9mm

7mm

26cm 40cm
13cm

4
7 24 4 A 28

10 29
4 A 2 B

53
B

17 5 6
2015 2 19 27 2 19



15926

3 2 27 9
136

DNA
DNA

DNA 1 2

DNA

7
COD

COD
2015 3 25 3 31 7

2014 3
120g

3 9
1

2012

105 2
40 400g

30cm 15cm
2

3 3 3
3 COD 3 15
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1µm
0.5mL/sec

7 COD

7

COD 3

4 9
62.4

83.3% 62.0 84.4%

5
85% 64% 75%

6

17.5 14.5 15.3
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7
0.2 10.4 0.4

11%

26
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114.6kg 14.4kg 41.3kg
58.8kg

55
16.8mm 4.0mm 44.5mm

66 34.4mm 11.7mm
77.7mm

230mm 37 170.6mm
225.7mm 91.0mm

33
66 136 DNA

DNA 136
24

9.9mm 10 29
27.5mm 9.3mm

47.8mm
26,850 1,654

28 53
24

3mm

400g
1.39g

2.03g 0.77g 0.30g

No.3 -1.73g No.1
-0.85g

COD 16.19mg/L
18.16mg/L

17.65mg/L
16.12mg/L 17.46mg/L

18.06mg/L 15.02mg/L 15.50mg/L
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COD
COD

1 DNA

2011 86-94
2 Manami Kanno Qi Li Akihiro Kihima Isolation
and Characterization of v Twenty Microsatellite Loci in
Japanese Sea Cucumber MarineStichopus japonicus
Biotechnology 2005 7 3 179-183

26
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2014 6 30

350m

50m

9 30

50m 10 29

TidbiT
v2 HOBO

2014 5 15 28

6 13

5cm
200L

50µm

PP
3 12 PE 10
TBR 20
1 4

2015 2 1 2

20 2
5-8% 30

200mm

1

9 30
17.2mm
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10 29
78.9mm

1 1 3
2

1 179mm
273mm U-test,p

0.01 3

334mm 4 600mm 5 948mm
3 U-test,p 0.01 4

U-test,p 0.01 5 U-test,p 0.01 1
5 8 2.86kg/m

10.79kg/m
2

1 1R
356.0g 147.5g 5 20

343,000 26
28

898,000
2R 450.8g 111.7g 5 30

114,800
6 4

202,800

572.4g 258.6g 6
16 124,000

21 22
874,500

24 1,450,800

PE PP 3

1
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3
10

10 29
1 2

4
100

2

2 1 2
8.45%

6.40%
12.9%

7.7%

2
9

15 20

25 9

1/5 2,588 217 8.39%
2/4 2,496 213 8.51%

5,084 430 8.45%
2/17 13,018 907 6.97%
2/20 7,196 521 7.24%
3/6 7,062 478 6.77%
3/9 13,182 879 6.67%
4/6 28,750 1,809 6.29%
4/10 11,972 757 6.32%
5/8 13,322 704 5.29%
5/8 18,025 1,150 6.38%

112,526 7,205 6.40%
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10kg/m

1 10

4
PP 1.59mm PE

0.29mm
0.09mm 0.05mm

0.2mm
=12.7%:7.3%

26
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Ecklonia cava

Ecklonia kurome

1

2005
19981

2 2014 11 22

12 11 4
1h

2cm

2013 1 24
2014

9 18

5 PESI
18.0 1,500

3,000lux 12L:12D 3

2015 1 9

12 12
2015 1

13 2-5mm
12mm PP

2 16

1

100L PESI 18.0
1500 3000lux 12L:12D

1 4 20 21.5mm

12 12

12 25
1 13 5-8mm

12mm PP

100L 4
9 34.4mm 1

1
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1 9
17

2007 179-180
2 7

15
2005 219-220
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Undaria pinnatifida
1976 229

2010
5

2

2015 3 30

10 1

19 31
1

3 1/10
22.5 1200lux

12L:12D
4 17

543mm 528mm
531mm 498mm 1259mm

233mm 1
10 8

4 17
1 6 4

2

1
2000

7-16p
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2
3 5m

2015 3 3 1 St.1 22
1

1.6t 1.8
5 12

50 50

40mm

13 St.4 6 7 9 10
11 13 14 15 16, 17, 18 19

St.21 22

1
2 60 10,190
36,973.0g
9 St.22

2,172 6,062.2g St.1 1,684 2,490.8g
St.3 1,645 3,053.6g St.2

St.8 2,236 3,812.2g 81
144.8g

3 24.1mm 2.5g
St.22

26



172

St.5 2 St.5 16 24mm
St.22 24 26mm

48mm
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12

6
40mm

40mm
4 1m

GPS
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3D
0.6

St.22
15.719g/m St.20 2.227g/m2 2

40mm
26.6t

49.1t

3 1989 1994
36t 1995 1996

10,000t 1997 1998

1998 11 100t

40mm
26.6t 49.1t

2012 1999
2006 2007

4 St.8 40mm
4.03t

0.07t

2009 2

60%

1
5

18
2008 207-209

2
2

21
2010 210-213
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1

2014 3 5 22 8 8 11 7
1 St.1 4 5 1

4
1 50cm 50cm

0.25m 12

8 2m 8cm2

1mm

30 30

3 4m

2 4
3 2004

1m2

2014 5 4 2 7 /m2

20 30mm 40mm
8 4

46 /m 5 10mm2

5

11 6 28 /m2

10 20mm
8

2012

2006
1

2011
2012 8

2008 2009

2

3 ,4

2012 6 7
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1
5

18
2008 207-209

2
4 21

2010 203-204
3

2009 1 2 39-44
4

2
21

2010 210-213
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80
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0
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60

80

0 10 20 30 40 50 60 70

0

20
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80

0 10 20 30 40 50 60 70

5 22 N=32

8 8 N=190

11 7 N=125

(mm)
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200

4

5

2014

2014 1 3
1 3 82.7

69.4 60.3

4 4

5
CPUE 5 5 CPUE
6 CPUE

1 4
1 1.931kg/ 7 9 0.00kg/

0.379kg/
0.309kg/

CPUE 7
CPUE 8

CPUE
2014

1996

4
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1 6
4 9 1 6

8 St.6 9 st.6 9 15
1

10

1

2 5
6 7

3

St.12

St.6

St.11

St.9

St.15

St.5

2014 1221 1045

4
4,9 5 8

2014 5
2014 194 196

2014
2,4

6
7

456 292

8
9 5 9
43 103
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0

10

20

30

40

50

60

4 5 6 7 8 9

2014

0
500
1000
1500
2000
2500
3000
3500
4000
4500
5000

0
100
200
300
400
500
600
700
800
900
1000

0

200

400

600

800

1000

1200

1400

0

100

200

300

400

500

600

19
73
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01
20
03
20
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20
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20
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26
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2014 5 8
7 2014

2 6 2015 2 3
2014 4

1

1
2014 5

7
5 2 7 1

5 52.3 10 96.3
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2
2014 3

48 4 7 5 29 6 4 2015 2
42 3 51 2014

3 21.2 4 31.6 5 38.3 6
82.5 2015 2 18.4 3 19.9

2014 2

3 2014 4
10

7 28.9
28.0

4
2014

5 1 6 53 7 16 8 11 9
8 2014 5 71.3 6
83.2 7 95.3 8 105.8 9

101.4

2

5
190 350

307 847
273 276 244

264

3

6
371 2

373 311
284 311
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4


