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1

2011 4 6 21 10 18 1
27 3 13 1
St.1 4 5 1 4

1
50cm 50cm 0.25m2

1 8 2m2

8cm 1mm

30 30
3 4

2 4
3 2005

1m2

2011 6 4 1.5
7.0 /m2 4.6 29.2g/m2

10 16.5 113.5 /m2 1.8
3.6g/m2 2012 1 17.5 136.5 /m2

28.05 94.05g/m2 3 26.0
139.0 /m2 57.9 156.85g/m2

2006
1

2008
2009 5

2

3 ,4

1
5

18
2008

207-209
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2
4 21

2010
203-204

3

2009 1 2 39-44
4

2
21

2010 210-213
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200

4

5

2011

2011 1 3
1 3 96.5

109.3 92.2

4 4

5
CPUE 5 5 CPUE

6 CPUE
1 2

3 1.98kg/
9 0.00kg/ 0.50kg/

0.14kg/

CPUE 7
CPUE 8

CPUE

1996

4
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1 6
4 9 1 6

st.6 9 15
8 9 B

1
10%

St.12

St.6

St.11

St.9

St.15

St.5

1

2
6 9

3
668 753

4
4 7 9

2 5

6
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380
290 341

8
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1

2

5 9
5 9

1

20kg
3 9 / 2 10 18 /

2

1

1

GI= GW/AL3 108

GI: GW g :
AL mm :

2

2 6

P 0.01

3 7

P 0.05
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4 8

P 0.05

2

P 0.05

5

P 0.05

6

P 0.01

6
2 6 8

6 13

7
7 8

3
4

5
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6

1
22

2012 55-57
2

1984 50 9
1527-1533
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2001

1

1

Age-length key1

ALC

1

2001
3

1 3

1 2011
25.1

2012 1

2 2011
2,664

1,810.6kg

23
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3 2011

93 3.5%
4 2011

1,516 1,238

2011
2011 2010

87.4%
51.2%

61.1% 40.7%

1

1990 26-171

30.3 40.1 32.1 15.5 11.5 5.5 7.0 2.5 6.4 12.0 4.5 10.5 177.9

0.0
4.4 3.7 16.1 21.2 2.4 27.3 34.3 17.1 30.6 28.1 185.2

285.2 2.4 1.1 4.8 8.3 8.8 536.0 463.8 762.5 1,951.4 1,580.1 5,604.4
125.0 57.1 13.6 47.2 64.8 28.9 217.3 320.3 363.6 946.6 661.2 2,845.6

793.0 654.2 336.5 5.0 142.0 127.3 123 76 93.2 2,350.1
26 38 4 1.0 69.0
28 82.0 77.0 23 6 5 1 6.0 1.0 1.0 5.0 4.0 239.0

5 4 1 0.4 2 12.7

36.1 22.7 13.8 1.5 10.6 0 28 9.6 21.1 39.8 10.1 193.2
55.4 112.9 56.3 44.3 0.3 9.3 26.6 17.1 27.1 99.3 67.1 180.2 695.9
1.1 0.9 1.0 6 1.0 3 2 4.0 8.5 3.9 2.2 1.0 34.0

767.1 901.5 331.4 13.4 33.8 367.3 557.1 656.3 3,627.9

1,382.2 1,267.7 168.7 50.0 14.1 34.9 72.3 82.6 52.3 64.1 32.2 50.8 3,271.9

2 1.9 0.5 1.8 0.5 4.3 11.8 33 33 87.5
2.2 1.0 1.2 14.4 3.9 5 1 2 4 5 39.3

447.1 641.8 548.0 151.3 65.6 75.3 23.3 224.5 443.6 230.7 436.0 405.3 3,692.5
303.1 620.6 281.2 132.6 78.8 67.1 31.6 147.4 91.2 42.9 84.6 96.1 1,977.2

4,286.2 4,453.4 1,852.5 459.6 249.8 311.2 205.3 1,448.1 1,627.8 2,124.3 4,274.7 3,810.4 25,103.3
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2010 2011

69 213 107 389 23.3 100.7 175.1 299.1
97 222 139 458 30.7 89.4 234.2 354.3
93 178 271 31.3 76.0 107.3
53 18 71 22.2 8.1 30.2
28 25 53 13.1 15.4 28.5
18 18 7.7 7.7
6 6 5.2 5.2
4 120 60 184 4.7 81.6 32.8 119.1
7 144 22 173 6.2 122.5 15.8 144.5
9 151 22 17 199 5.7 151.9 15.3 12.5 185.5
5 405 19 429 4.0 277.9 17.7 299.6
18 362 29 4 413 9.9 198.8 14.9 6.0 229.6
407 1,182 808 21 246 2,664 164.0 832.8 386.1 18.5 409.3 1,810.6
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1969

%

%

DNA

1 2011
21,933 192,835

214,768

2
2,041 2.3%

(mm)
4/28 6,300 43.3
7/15 3,907 49.5
7/15 3,927 49.5
7/15 3,892 49.5
7/15 3,907 40.5

5/19,10/5 33,299 35.5
5/19 7/6 47,000 41.2
5/26,10/6 20,928 36.2
6/2,10/7 8,868 39.3
5/18,10/4 7,640 39.4
5/14 7/12 75,100 52.1

21,933 46.1
192,835 43.7
214,768 44.0
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3 2011
2011

4,581
81 1.8%

1 2011
2007

44.0% 2008 26.9% 2006
13.0% 2006 2008

83.9%

4
17 1

1 2 3 4 5 6 7 8 9 10 11 12
70 139 167 413 553 263 62 60 12 28 86 265 2,118

19 95 285 196 114 9 32 48 798
17 130 177 190 298 116 53 12 2 35 1,030

10 3 38 43 248 175 23 17 1 20 57 635
80 159 335 652 1,086 1,021 397 244 34 62 154 357 4,581

4 3 5 13 12 15 8 6 1 1 7 6 81

5.0% 1.9% 1.5% 2.0% 1.1% 1.5% 2.0% 2.5% 2.9% 1.6% 4.5% 1.7% 1.8%
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1

2-5)

1

1 2

1 8
12

12
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2

66.3%
10%

11.3% 11.5%
2 2011

9.17%
1.31 2007 2010

8.5% 1.57

1
No.1 1986

163-180
2

1996 25 1 41-46
3

1997 25 2
95-100

4

1998 26 2
85-90

5 Miyajima T, Hamanaka Y, Toyota K A Marking
Method for Kuruma Prawn Penaeus japonicus
Fish.Sci 1999 65 1 31-35

6

2012 2 13-19
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%

A 4,547 2,682 259 17 16 7,521

B

C=A B 5,004 2,952 285 18 17 8,277

D 8,823.3 10,603.8 4,078.1 1,882.4 1,020.3 26,407.9

E 9,249.6 10,737.6 4,335.8 2,185.2 1,254.1 27,762.3

F=D E 95.4% 98.8% 94.1% 86.1% 81.4% 95.1%

G=C F 5,246 2,989 303 21 21 8,581

H 0.0202 0.0296 0.0410 0.0621 0.0460 0.0252

I=H G 106.1 88.4 12.4 1.3 1.0 209.2

J 6,514 5,108 5,535 6,709 6,495 5,772

K=J×I 690,978 451,563 68,735 8,928 6,266 1,226,469

L

M

N

O=L M N

P= G O

Q= K O

R

S=R O

S

935,807

1.31

93,581

9.17%

13.1

10

90.9%

100,000

96.5%

97.0%
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1

2-5)

1

1.3m

1

2 3

1 8
12

12

%

%

23



206

2

10% 13.0%
10.5%

2 2011
5.15%

0.97 2007 2010

8.5% 1.57

100 150m

140

1
No.1 1986

163-180
2

1996 25 1 41-46
3

1997 25 2
95-100

4

1998 26 2
85-90

5 Miyajima T, Hamanaka Y, Toyota K A Marking
Method for Kuruma Prawn Penaeus japonicus
Fish.Sci 1999 65 1 31-35

6

2012 2 13-19
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A 1,530 2,457 323 126 104 4,540

B

C=A B 1,565 2,513 331 128 107 4,644

D 8,823.3 10,603.8 4,078.1 1,882.4 1,020.3 26,407.9

E 9,249.6 10,737.6 4,335.8 2,185.2 1,254.1 27,762.3

F=D E 95.4% 98.8% 94.1% 86.1% 81.4% 95.1%

G=C F 1,641 2,545 351 149 131 4,818

H 0.0243 0.0295 0.0437 0.0482 0.0502 0.0298

I=H G 39.9 75.1 15.4 7.2 6.6 144.1

J 6,514 5,108 5,535 6,709 6,495 5,772

K=J×I 259,709 383,699 84,979 48,180 42,800 819,367

L

M

N

O=L M N

P= G O

Q= K O

R

S=R O

S 0.97

93,581

5.15%

8.8

9

842,226

97.8%

100,000

96.5%

97.0%
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1

1

1

%

2

98.4%

3

4

%
83.5
14.9
1.1
0.5

%
28.3
53.8
17.0
0.9
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1998 2004

1
9 1

2

1
1

1

2

1
11 13

1
1

1

3 ×106

3

1-2
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3 ×106

%

3 9 1 12 20
1 1
12.1 27.2
21.3

8 3 2

9 23 11 10
4 1 1

21.1 24.4
22.7

5 1 1
0 28

191
6

61.9mm 92.2mm 1
0.69mm
50.2mm 74.2mm 1 0.55mm

7 3.6g
12.3g 1 0.2g

8
15.1 17.6 10
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9

35 2,100

4
7

16 69
7

5
1

9 26

6

0 4 10
0 66.7%

38.5%
2

7

0 8 26

9

8 11 28
3

2

9 11 28

1
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10
23 62cm

30cm 1/3
11

23 48cm
30cm 63%

12 2011

2 164kg 650kg
3 259

1,215
4 12 6 8

13 2011

1 84kg 292kg
3 232

738
3 12 4 8



214

3 2

80mm
10

1
2006 69 3 463-466

2
2001 49 1 15-21

3
2002

68 2 186-191
4

2003 69 1 57-64
5

2003 69 6
917-925


