
*1
*2
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*2 *2*1

2015 6 16

10
8 1

1
8
0.5

7 1

1

1

2

3

4

5

2 13.5
13.5cm 5mm

4
2

6 17

1
11.5 2.5cm

11.5 5cm
20.8 10 6cm

2

2
6 4

7
18

27
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6 16
10 2015 5 19

5 2012 3 12 2013 3 14 28
2013 9 18 2014 6 16 2015 3

23 2 10m
10m 100m2

2013 9 18 5m 20m
100m2 2016 3 10 2

10m 10m 100m2

2

13.5cm

8.5cm

1:1 105
15cm N=8

6 7

8 30

7 3 7 31

7 31 10 28
5

10 /
7 31 2

10 28 1
3 4

4.5mm

3 4 5

0.5 1.0 2
4

3 7 31

H

/7 31
-

L

LL

L

L

L

L

L

10
20
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40
50
60

80

10

0

0

0

7

0

1 0 4 0 3

1

0

3

6

6

2

2

1

1

1

0

0

0

001009
3

8
3

2

0

0

0

0

1

2
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4 10 28

5 10 28

11 26 4
0.0 1.8 /

12.0 /

2

/10 28
-

LL

LL

LL

LL
5
10

10
10H1540200 00000

0

0

0

0

0

2

0

0
0

0

0

0

0

0

2

0

2

1

0

0

0

1

0

1

0

0

0

0

5

10

15

20

25

30

1-2m
2-3m
3-4m
4-5m

/

11
28 2.5 /

12.6 /

7 15
8 30

9 28 10 28

11 28 610mm N=13 12
25 778mm N=10 3 10 1156mm N=9

121kg
2012 3 12 421kg
2013 9 2013 9

18 45.6kg 2014 6 16 34kg 2015
3 23 37.7kg 3

1
1977 24 4 123-127

2
11

1951 17 1 9-12



128

Apostichopus japonicus
Apostichopus armata

0.7mm
9.2mm DNA

1

2

2015 2 25 2 26 3
17 5 29

1t FRP 0.5t PE
15 50

226 325.3g 74
315.7g

1
1g

2 5
5 /

2015 2 25 6 30

6 1
3

1cm

0.3%
3

1,000 1

DNA 30L
1

20µm

2 1t PE
1t

410 2,030



12927

2 1 C.n.
C.c 1

1.5L/

30%

3 1
100L 2

0.3%KCl 3

2 C.n.
2015 5 14

2015 11 15

1 1t 1
1t 20

2
5m

3 2015 5
22 6,610 150µm

2015 6 15 200 14

25.00%
6.25% 25.00%

25.00% 18.75%

4
9 5

0.7mm
1

9.2mm

26cm 40cm 13cm

6

7
7 2 24

6 15
9
5 11 19
2 3

6 15
9 4
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11
5

DNA
2016 2 21 2 27

DNA

DNA
DNA 121

3 2

DNA
DNA

DNA
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12
14

2mm

30

1
1 15

2 12 4 30cm
15cm 6 500g

1µm
30mL/ 3

1 3 1 2
3 3

1 2 3 7 1
C

H N %
mg/g

8
C H N 10g

60

CHN

5g -S

1 3

4 9

15.8 31.6%
66.3

87.0%

5 95
15 19

6

130 150 m

3
100 m 4

6
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6
37.3% 53.1% 2014
38% 2013
67%

6 30
42.8% 32.8%

7
5.4 4.6

2.4 4.4 2014

0.4

2013 11

1

2011
77 6 989-998
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DNA 121
46

46 44 2015 7 7
2 2015 11 19

8
29 2015 11 19

2015 7 7
0.7mm 11 19
9.0mm 2 53.2
61.4mm

2015 11 19 9.2mm

2 21 16.7mm 72.2mm

0 4 C H N
9 12 1 3

1 3
C

9 H
1 0.57% 0.63%

10 2 3
4

N

11

1 0.37mg/g
0.41mg/g

12
4 0.27mg/g

0.33mg/g
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2015 6 2

200m

9 30 15m

10 14 100m

TidbiT v2 HOBO

2015 6 4
6 12

24

5cm
200L

50µm

PP 3 12
1mm

12 TBR 12
TBR 6mm 3

4 10m
PP 1/5

PESI 1
15

8 24 25 15

50mm 20mm
2

27
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1
10 21

3 7 3.7kg/m
2kg/m

11

3

12
11

2 2015

2014
2014

1
1281.5g 626.7g

6 12
248,400
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337,600

1R 480.4g 177.0g 6
19 311,000

202,800

2R 370.0g 266.3g
6 29 124,500 1

7 1 110,640
235,140

960,150

2500 62100 /10m
12L:12D

20.53
110.89µmol

2
4 2mm

8 17
200L 19 4 PP 12
4 5

8
4 2

10 23
2 10m

66.9mm 10.6mm
24

6 60

1

3 22
183.4mm 5

1m

0.2mm

2
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Ecklonia cava

Ecklonia kurome

1

2005
1 10 5

9 16

2015 10 1
10 26 18

11 11

10/5 9/16 
cm g cm g

1 58.1 528.1 39.2 169.1
2 41.8 198.1 38.8 146.6
3 58.6 202.9 42.6 280.2
4 72.7 503.8 35.8 162.2
5 46.7 251.2 41.2 308.8

10 6
9 17 5

1 1
2cm

PESI
5L 18.0

1,500 3,000lux 12L:12D
3

1

22.5
11 17

2014 2

200L 500L
5mm 12mm PP

5 7
3m 5 26

5m 7 27
5m 9 30

12 14

5 1
50cm

5 7
9 30

18
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11 17

2016 3 29
11 11

2016 1 4
100L 1/5PESI

12L:12D

1
3 29

61.5mm 61.2mm

2 2014 200L
10 /

1

2
3

4
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9
10

18

1

1 9
17

2007 179-180
2

-1
26 2015 168-169
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2
3 5m

2016 3 2 St.1 21
1

1.6t 1.8
5 12

50 50

40mm

9 St.2 8 12 13 14
15 16 19 20

St.2
St.21

74 13,341
84,269.3

9,752
73.1 872 6.5

727 5.5
50,439.6

59.9
13,459.2g 16.0 9,363.0g

11.1
76.0 46.9

12

St.21 1,233 6,602.8g St.7 1,151
7057.3g St.10 1,097 6,898.6g

32.1mm 6.1g
24.1mm 2.5g

12

6

27
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40mm

40mm
280m2

1m 280m 0.6
280m 1.8 5

40mm
St.5 5.589g/m St.7 4.407g/m2 2

40mm
31.1t

26.6t

1989
1994 36t 1995

1996 10,000t 1997 1998

1998 11 100t

40mm
31.1t

1999 2013

2014

St.6 St.7 St.10 St.21

30 38mm
18 60mm

2009 60%2

1
5

18
2008 207-209

2
2

21
2010 210-213
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1

2015 3 5 20 9 2 11 6
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

5 4 12.3mm
20.0mm 1 /m 9 /m2 2

9 7.7mm 10.7mm
16 /m 214 /m St.52 2

10mm
2007

11 6.5mm 12.4mm
43 /m 193 /m St.52 2

St.4 10mm

2006
1

2007

2 2014 2008 2009

2

3,4
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1
5

18
2008 207-209

2
4 21

2010 203-204
3

2009 1 2 39-44

4
2
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2010 210-213
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5 20
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0
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0
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0
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%
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0
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0
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200

3

5

2015

2015 1 3
1 3 110.8

146.9 116.3

4 4
3 1,614 1 116

44.9cm
32.1cm

5
CPUE 5 5 CPUE
6 CPUE

2 3
3 1.071kg/ 6 0.012kg/

0.359kg/
0.379kg/

CPUE 7
CPUE 8

CPUE

1996

4
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