
1990 2005

CPUE CPUE
5 2008 2012 2012 CPUE 1985 2

ABC 2-1) ABC
ABClimit ABCtarget

2014 ABC  F
ABClimit 31  1.0 Cave3-yr 1.17 
ABCtarget 25  0.8 1.0 Cave3-yr 1.17

 F
2011 28 
2012 28 
2013 



1989
 1994

3
ABC 2

1
19 23 24

777-3 777-6

 

1

1  1989

 1994
2

 2001  

2
 2003

2 40cm 3 53cm 4 63cm 5 71cm 6 76cm
2 26cm 3 48cm 4

63cm 5 73cm 6 79cm 7 84cm 8 87cm 3  1992

 
3

1  1986  1989
1 3  1960 40cm



50cm
 2013b 12 1

3 4 (Hattori et al. 1992; 1993)
1 3 50% 50cm 53cm
 1960  1987

 2013a  

4

 1960  1961  1989

 2003 (Goto and Shimazaki 
1998)

1

2
2004 2005

2012 28,177 1
4 21,419
4,409 2,348 1 4

1985
2009 2011 1985 2

4,146 2012 2,348 1 5
1990 2004

1 6 2012 21,419
1980 4 5

1990 1 2012 4
1986 1991 1

2007 2009 100 2012
162

1993
1 7 2005 3 5 2012



4,409 2005 2 4

 
3

100
 2011

100 1990
2001 40 2 8 2012

3 28 1980
1999 11 13 2

9 2012 2 1985 10
1980

2003 10 12 2 9 2012
11 1985 1999

16 23 2002 2007 11
2008 2 9 2012 7

 

1
100 CPUE CPUE

CPUE 2

 
2  

CPUE 1985 95 316kg/
2 8 2007 2012 CPUE

1985 310kg/
CPUE 1985 33 258kg/

2 10 2009 2012 CPUE
170kg/

CPUE 1985 99 577kg/
2 10 2003 2012

CPUE 1985 577kg/
CPUE 1985 61 292kg/

2 10 2012 CPUE 107kg/ 2005 2011 189kg/
70 107kg/

 
 



3  
11 14

7
11

12 2012

4 8 13 2012 11

2011 6
1 2012 6

14

4
28 1985 2012 CPUE 50 35

35 65 65 5 2008
2012 CPUE

(89) 15
(78) (108)

(36) 16  

CPUE

1  
CPUE



2  ABC  
CPUE ABC 2-1)

ABC

ABClimit � �� � Ct � ��
ABCtarget � ABClimit � �
�� � �	 
 ��� � �)

��
1.0 0.8

Ct t 3 2010 2012
�� � b I 3

� 1.0 b I 3
CPUE

�� 0.93 1.28 1.07
ABClimit 2,937 24,447
3,559 3 ABClimit

ABClimit �� 1.0 Ct 3
�� 1.17

0.8

2014 ABC  F
ABClimit 31  1.0 Cave3-yr 1.17 
ABCtarget 25  0.8 1.0 Cave3-yr 1.17 



3  ABC

2011  2011
2012

 

ABClimit ABCtarget 

2012  1.22Cave5 yr  18 14 
2012 2012  1.0 Cave3 yr 0.96  15 12 
2012 2013  1.0 Cave3 yr 0.96  15 12 19 
2013  1.0 Cave3 yr 1.21 20 16 
2013 2013  1.0 Cave3 yr 1.21  20 16 

2012 2013 25 ABC
23 ABClimit 18 ABCtarget 14

2013 2012
2012 28 2012 2013

ABClimit 22 ABCtarget 18 2013 2013 ABClimit
30 ABCtarget 24

 

 (2011) 22 22
2 , 857-877

Goto, Y. and K. Shimazaki (1998) Diet of Steller sea lions around the coast of Rausu, Hokkaido, 
Japan. Biosphere Conservation, 1, 141-148. 

 (1992) 
, 58, 1203-1210

 (1994) 
, 140 pp

Hattori, T., Y. Sakurai and K. Shimazaki (1992) Maturation and reproductive cycle of female 
Pacific cod in waters adjacent to the southern coast of Hokkaido, Japan. Nippon Suisan 
Gakkaishi, 58, 2245-2252. 

Hattori, T., Y. Sakurai and K. Shimazaki (1993) Maturity and reproductive cycle based on the 



spermatogenesis of male Pacific cod, Gadus macrocephalus, in waters adjacent to the 
southern coast of Hokkaido, Japan. Sci. Rep. Hokkaido Fish. Exp. Stn., 42, 265-272. 

 (1960) ,
,  63-64

 (2013a) 
2012 , 10 p. 

 (2013b) 
2012 , 12 p. 

 (2001) 
, 67, 67-77

 (1989)  (Gadus macrocephalus TILESIUS) 
, 42, 172-179

 (2003) ,
, , 154-157

 (1987) 
, 44, 209-216

 (1986) , 234 pp. 
 (1961) , 18, 329-336
 (2003) 1997 2001

14 , 115-131



1. 19
85

43
,9

70
20

,9
88

22
,9

82
3,

90
2

3,
15

9
74

4
29

,4
00

10
,6

17
18

,7
83

10
,6

68
7,

21
2

3,
45

5
19

86
37

,8
68

18
,1

28
19

,7
39

4,
04

9
3,

19
2

85
7

28
,4

44
12

,4
86

15
,9

58
5,

37
5

2,
45

1
2,

92
4

19
87

43
,9

77
21

,5
59

22
,4

18
3,

25
4

2,
56

9
68

5
32

,7
40

14
,5

56
18

,1
83

7,
98

4
4,

43
4

3,
55

0
19

88
43

,0
33

21
,2

32
21

,8
01

1,
62

1
85

2
76

9
34

,1
07

16
,7

76
17

,3
31

7,
30

5
3,

60
4

3,
70

1
19

89
31

,5
54

10
,8

20
20

,7
35

1,
12

8
88

0
24

8
25

,8
88

8,
14

1
17

,7
47

4,
53

8
1,

79
9

2,
73

9
19

90
36

,6
99

11
,8

68
24

,8
31

3,
34

7
2,

64
6

70
1

29
,1

88
7,

40
7

21
,7

81
4,

16
4

1,
81

6
2,

34
8

19
91

37
,4

40
12

,9
63

24
,4

77
3,

05
0

2,
71

9
33

2
28

,3
53

6,
40

1
21

,9
52

6,
03

7
3,

84
4

2,
19

3
19

92
44

,6
71

13
,8

17
30

,8
54

1,
85

0
1,

38
0

47
1

32
,4

29
5,

86
5

26
,5

64
10

,3
92

6,
57

2
3,

82
0

19
93

39
,3

86
11

,2
44

28
,1

42
2,

73
8

2,
07

7
66

1
26

,6
07

2,
91

4
23

,6
93

10
,0

41
6,

25
3

3,
78

8
19

94
42

,3
99

12
,5

37
29

,8
62

5,
11

2
4,

46
0

65
2

29
,0

38
3,

28
6

25
,7

53
8,

24
9

4,
79

1
3,

45
7

19
95

39
,9

32
9,

51
4

30
,4

18
3,

09
7

2,
46

6
63

1
29

,1
68

2,
90

8
26

,2
59

7,
66

7
4,

13
9

3,
52

8
19

96
42

,2
80

8,
73

3
33

,5
47

2,
25

8
1,

81
6

44
1

31
,9

36
3,

23
2

28
,7

04
8,

08
7

3,
68

5
4,

40
2

19
97

37
,4

90
11

,4
18

26
,0

72
1,

46
1

1,
10

1
36

0
26

,9
25

6,
21

8
20

,7
06

9,
10

4
4,

09
8

5,
00

6
19

98
31

,7
41

9,
83

6
21

,9
04

1,
68

0
1,

32
1

35
8

23
,3

52
5,

38
5

17
,9

67
6,

70
9

3,
13

0
3,

57
9

19
99

33
,6

12
10

,3
12

23
,3

01
1,

61
6

1,
29

6
32

0
26

,6
51

6,
43

2
20

,2
19

5,
34

5
2,

58
4

2,
76

1
20

00
33

,4
38

10
,6

73
22

,7
64

2,
78

8
2,

29
3

49
4

24
,4

84
6,

53
1

17
,9

53
6,

16
6

1,
84

9
4,

31
8

20
01

26
,8

12
9,

43
7

17
,3

75
2,

03
0

1,
47

4
55

6
18

,6
15

5,
33

1
13

,2
84

6,
16

8
2,

63
2

3,
53

5
20

02
20

,2
03

6,
62

6
13

,5
77

1,
95

8
1,

46
2

49
6

13
,9

03
3,

25
8

10
,6

44
4,

34
3

1,
90

6
2,

43
7

20
03

19
,8

16
5,

97
5

13
,8

41
1,

36
6

96
1

40
5

12
,2

75
2,

37
3

9,
90

2
6,

17
5

2,
64

1
3,

53
4

20
04

18
,7

63
6,

31
5

12
,4

49
1,

41
1

1,
05

5
35

6
12

,4
94

3,
03

8
9,

45
6

4,
85

8
2,

22
2

2,
63

6
20

05
19

,7
62

6,
09

8
13

,6
64

1,
38

0
1,

02
9

35
1

14
,8

79
4,

00
7

10
,8

72
3,

50
3

1,
06

2
2,

44
1

20
06

19
,9

96
6,

60
5

13
,3

91
1,

00
4

68
2

32
3

15
,1

08
4,

58
2

10
,5

26
3,

88
3

1,
34

2
2,

54
2

20
07

20
,1

94
7,

34
1

12
,8

53
2,

08
1

1,
81

5
26

7
14

,5
56

4,
66

0
9,

89
6

3,
55

7
86

6
2,

69
0

20
08

22
,1

43
7,

15
1

14
,9

92
1,

17
4

89
7

27
7

16
,7

21
5,

14
8

11
,5

73
4,

24
8

1,
10

6
3,

14
2

20
09

23
,2

71
6,

81
5

16
,4

56
1,

96
7

1,
54

3
42

4
17

,8
18

4,
45

6
13

,3
62

3,
48

5
81

5
2,

67
0

20
10

23
,0

45
8,

51
9

14
,5

26
3,

01
8

2,
63

4
38

4
16

,5
24

5,
16

7
11

,3
57

3,
50

3
71

9
2,

78
5

20
11

28
,2

58
12

,5
69

15
,6

89
4,

14
6

3,
67

2
47

4
19

,5
77

7,
43

0
12

,1
47

4,
53

5
1,

46
6

3,
06

8
20

12
28

,1
77

10
,9

93
17

,1
83

2,
34

8
1,

88
6

46
3

21
,4

19
8,

22
0

13
,1

99
4,

40
9

88
8

3,
52

1

20
12



2 .
 

10
0

C
PU

E

19
85

48
.7

18
.8

14
.2

15
.7

18
1

10
7

19
7

25
5

19
86

67
.0

21
.8

22
.5

22
.7

20
4

11
3

43
2

66
19

87
61

.6
27

.9
17

.6
16

.1
22

1
86

48
9

15
9

19
88

65
.4

24
.5

20
.2

20
.8

18
3

33
44

4
10

7
19

89
60

.6
24

.2
20

.0
16

.5
95

34
19

8
62

19
90

66
.1

25
.3

19
.9

21
.0

12
7

10
0

22
9

61
19

91
61

.8
21

.5
19

.7
20

.5
14

4
12

1
16

8
14

6
19

92
52

.3
17

.2
17

.1
18

.1
14

6
74

99
25

9
19

93
52

.6
18

.2
17

.2
17

.3
17

1
99

12
6

29
2

19
94

55
.0

20
.6

16
.9

17
.5

19
5

20
9

14
6

22
4

19
95

56
.8

19
.3

17
.1

20
.4

13
8

11
8

11
4

17
6

19
96

53
.3

16
.9

16
.7

19
.8

14
0

95
14

7
17

2
19

97
56

.7
18

.5
17

.7
20

.4
17

5
54

28
6

19
0

19
98

55
.3

18
.7

17
.5

19
.1

14
6

67
22

2
15

3
19

99
47

.5
12

.1
15

.9
19

.5
17

3
10

2
28

6
12

6
20

00
43

.7
12

.1
15

.2
16

.4
19

7
18

1
30

2
11

1
20

01
38

.1
11

.0
14

.2
12

.9
20

4
12

5
28

1
18

7
20

02
37

.9
12

.3
14

.6
11

.0
14

8
10

8
17

4
15

8
20

03
34

.3
10

.9
12

.4
11

.1
13

7
76

13
5

20
1

20
04

33
.0

11
.6

10
.4

11
.0

14
9

80
21

2
16

2
20

05
34

.5
12

.2
11

.5
10

.8
14

0
75

25
9

86
20

06
35

.6
12

.7
11

.8
11

.1
13

9
48

26
8

10
5

20
07

35
.9

12
.5

12
.2

11
.3

15
8

13
5

26
2

70
20

08
31

.7
11

.2
10

.6
9.

9
16

7
73

32
4

10
6

20
09

30
.8

12
.6

10
.0

8.
3

17
0

11
0

30
9

96
20

10
30

.6
12

.0
11

.2
7.

5
22

0
20

0
32

9
88

20
11

30
.7

11
.9

11
.8

6.
9

31
6

25
8

44
8

18
9

20
12

27
.7

9.
7

10
.7

7.
4

31
0

17
0

57
7

10
7

20
12

C
PU

E
k g
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7. 



8. 100
CPUE 

9.
100

    
10. 

100 CPUE 
 







1
6 25

1985 24,741 16,647 8,095 10,171 6,275 3,896
1986 27,419 17,115 10,305 17,995 11,473 6,523
1987 29,522 19,447 10,075 18,285 12,444 5,840
1988 27,494 17,428 10,066 18,568 12,972 5,596
1989 18,972 8,712 10,260 13,306 6,033 7,272
1990 21,353 10,167 11,186 13,842 5,705 8,137
1991 21,405 11,193 10,212 12,318 4,631 7,687
1992 21,649 10,482 11,167 9,407 2,530 6,877
1993 18,478 10,905 7,573 5,699 2,575 3,124
1994 20,529 12,230 8,298 7,169 2,979 4,190
1995 16,865 8,993 7,872 6,100 2,388 3,712
1996 16,927 8,310 8,617 6,582 2,808 3,774
1997 19,820 11,112 8,709 9,255 5,912 3,343
1998 15,572 9,654 5,918 7,183 5,203 1,981
1999 15,951 9,885 6,067 8,990 6,005 2,985
2000 18,760 10,390 8,371 9,806 6,247 3,559
2001 18,049 9,242 8,808 9,852 5,136 4,716
2002 12,626 6,517 6,110 6,325 3,149 3,176
2003 12,151 5,808 6,344 4,611 2,206 2,405
2004 11,676 6,181 5,495 5,407 2,902 2,503
2005 12,144 5,957 6,187 7,261 3,865 3,395
2006 12,828 6,453 6,375 7,940 4,430 3,511
2007 14,198 7,184 7,013 8,560 4,503 4,057
2008 14,754 6,992 7,762 9,333 4,990 4,343
2009 15,020 6,674 8,346 9,568 4,315 5,252
2010 15,828 8,451 7,377 9,307 5,099 4,208
2011 19,960 12,447 7,514 11,279 7,308 3,971
2012 18,843 10,794 8,049 12,086 8,020 4,065

2012

1. 



2 100
CPUE

CPUE

CPUE

CPUE kg

1985 7.8 168
1986 1.9 221
1987 4.1 238
1988 3.9 534
1989 2.3 478
1990 1.6 540
1991 0.8 946
1992 1.7 1167
1993 0.5 175
1994 0.3 260
1995 0.4 474
1996 0.6 332
1997 0.3 310
1998 0.1 757
1999 0.2 1141
2000 0.3 591
2001 0.5 236
2002 0.6 160
2003 1.2 121
2004 1.4 86
2005 1.4 94
2006 1.4 99
2007 1.4 102
2008 1.6 89
2009 1.5 73
2010 0.5 102
2011 0.5 168
2012 0.8 101

2012

2. 
100 CPUE






