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14,650
1990
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16 17
.
1] Potential Biological Removal
PBR
PBR

1]
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15,676

1989

1.2

6,767

PBR



1. 07 08 PBR

PBR 227
55
107
120 172
V.
PBR Wade 1998, Barlow et al. 1995
19 8 10
PBR  Potential Biological Removal optimum
sustainable population OSP
Marine Mammal Protection Act MMPA
PBR
PBR= NMIN><0.5RMAX><FR
Nmin N
60%

Rmax

Fr Endangered Species Act
Barlow, J., Swartz, S.L., Eagle, T.C. and Wade, P.R. 1995. U.S. Marine Mammal Stock Assessments:
Guidelines for Preparation, Background, and a Summary of the 1995 Assessments. NOAA Tech. Memo.
NMFS-OPR-95-6, 76pp.
Wade, P.R. 1998. Calculating limits to the allowable human-caused mortality of cetaceans and pinnipeds.
Marine Mammal Science, 14(1):1-37.
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14 17

2002 2005

H18
2003 3 2004 3 2005 3 2006 2
2 4 69 217 274 426
12 13 18 5 23 14
4 7 11 47 11 16
1 90 94 196 182
8 0 0 1 0
13 0 0 0 0
3 4 37 23 118 137
2 93 91 245 200
4
1 0 0 0 0
4 0 0 0 1
L5 1 2 7 0
319 479 875 984
2 0 0 0
2 0 1
1 0 0 0 0
5 0 0 0 1
3 0 0 1 1
5 0 12 5 23
1 1 0 3 0
1 0 0 0 0
1 13 9(1 ) 25
2 4 4(4) 3 2(2)
1 4 78(78) 2(2)
4 5 105(105) 59(58)
1 2 0 0 0 2(1)
192(192) 66(59) 137(130)
379(379) 3 66(59) | 202(193)
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2 66 8 68 1 74
4 46 9 148 |2 62
8 61 17 64 7 69
10 90 29 117 |8 74
19 92 30 107
26 97 31 108
1km
1997 2004

1,997 1,998{ 1,999| 2,000] 2,001] 2,002] 2,003]| 2,004
A 599| 637| 785/ 569 806f 642] 806| 784
B 139] 238] 223| 354| 421 31 109 95
C 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 12
F 73| 271 355| 191 21 20 63 16
G 29 68 62 36 0 0 28 20
H 80| 257| 284 297 69| 119 165| 153
I - - - - - - 105] 149
J |- - - - - - 189] 303
K |- - - - - - 23 77

920] 1471] 1709| 1447| 1317| 812| 1488| 1609

1997 2004

1,997 1,998( 1,999] 2,000] 2,001] 2,002] 2,003| 2,004
A 2701 194| 200] 214] 157 63| 231 97
B 140 159| 162] 209 0] 114] 229| 137
C 0 0 0 0 0 80 0 0
D 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0
F 44 66 49 67 96 0 14 15
G 2 20 1 23] 46 0 0 63
H 106] 163| 106] 107 79 48 64 64
| - - - - - - 0 54
J - - - - - - 42 37
K - - - - - - 0 0

562| 602| 518] 620 378] 305| 580| 467
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59
13 16 12
18
(7
)
H8 8/12 18 7 141 20 19 78 6 13 6 50
H9 8/11 16 6 353 59 42 299 4 24 6 30
H10 8/12 21 9 200 22 24 123 5 25 6 52
H13 8/10 2103 o 6 83 14 12 44 1 2 6 37
H14 8/18 19 12 203 17 34 124 5 21 13 58
H15 8/12 17 6 80 84 13 15 60 1 1 7 19
H16 8/6 16 11 114 194 10 14 69 5 28 9 23
H17 8/12 19 8 66 ]60 8 8 39 5 15 5 26
H18 8/11 17 7 89 13 10 40 4 34 5 15
135 - 163 125% 103 80% 227% 100% 58%
% % %

130

78% - % 71% 58% 80% 121% 56% 65%
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1993 2002

5.0

2003)

1993-2002
Xi/M) Xi/<1 1

U~ wWN P

(Kaeriyama, 2003) Ecopath (Aydin et al., 2003) Tian et al. (2006)

1) Aydin, K. Y., G. A. McFarlane, J. R. King, and B. A. Megrey. 2003. PICES-GLOBEC international program on climatic change and carrying
capacity. The BASS/MODEL report on trophic models of the Subarctic Pacific basin ecosystem. PICES Sci. Rep. 25: 1-93.

2) . 1993-2002. .

3) Kaeriyama, M. 2003. Evaluation of carrying capacity of Pacific salmon in the North Pacific Ocean for ecosystem-based sustainable
conservation management. NPAFC Tech. Rep. 5: 1-4.

4) . 2003. . , pp. 645.

5) Tian, Y., H. Kidokoro, T. Watanabe. 2006. Long-term changes in the fish community structure from the Tsushima warm current region of
the Japan/East Sea with an emphasis on the impacts of fishing and climate regime shift over the last four decades. Prog. Ocean. 68: 217-
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WG

59



English name Xi/M
1 phytoplankton 1 5
2 seaweed 1 1 0.20 | 600.402
3 detritus 1 5
4 zooplankton 2 5
5 echinoids 2 1 0.01 16.879
6 benthic-crustacea 2 1
7 bivalves 2 1 0.96 | 2836.995
8 polychates 2 1
9 Pacific herring 3 1 0.00 0.986
10 anchovy 3 1 0.00 0.398
11 sardine 25 1 0.00 0.477
12 sand-launce 25 1
13 Pacific saury 3 1 0.01 30.556
14 snails 2 1 0.12 | 368.184
15 sea-cucamber 2 1 0.01 19.398
16 prawn 2 1 0.00 11,53
17 squids 35 5 4.83 | 1424953
18 mackerel 35 1 0.00 1.307
19 octopus 4 1 0.17 | 509.143
20 crabs 25 1 0.04 | 130.129
21 fat-greenling 4 1 0.01 15.977
22 mysticete 3 1
23 walley-pollack 35 5 513 | 15114.44
24 flatfishes 35 1 0.56 | 1650.672
25 salmonids 4 12 12.74 | 37565.05
26 arabesque-greenling 2 1.99 | 5867.688
27 rockfish 35 1 0.07 | 220.127
28 cod 4 2 157 | 4633.453
29 bighand-thorny-head 35 1 0.16 | 484.856
30 saffron-cod 3 1 0.05| 161.694
31 ocean-perch 35 1 0.00 8.875
32 sandfish 3 1 0.01 17.144
33 teeth-whale 5 1
34 seals 5 1
sealion 5 1
35 sea-hirds 5 1
36 ray 4 1
37 sharks 45 1 0.00 4913
38 brown-bear 55 1
39 eagles 55 1
40 Fisheries 5 2
41 tuna 4 1 0.00 3.245
42 yellow-tail 4 1 0.00 1.481
43 starfish 3 1
44 sea-squirt 2 1
45 951
2947.467
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