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Source of uncertainty Effect on estimates of
present biomass

Effect on estimates of
present biomass
relative to minimum

Effect on estimates of
stock productivity
(yield curve)

Statistical variability of
parameter estimates

Slight Slight Slight

Natural mortality rate Major Slight Slight

Assumptions about
survey catchability
and selectivity

Major Major Slight

Assumptions about
commercial catchability
and selectivity

Minor Minor Slight

Other elements of
assessment model
specification

Major Major Slight

Working hypotheses
about recruitment and
growth dynamics

None None Major

Ecosystem change None None Major
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Historical catch at age
Commercial CPUE
Survey CPUE
Survey age comp
Natural mortality

Stock
assessment

Historical abundance
and recruitment

Stock dynamics
Fishery simulations

Harvest policy

Present
abundance

CEY (or CCC) estimates

Staff catch limit
recommendation
s

Staff judgement

Industry views

Commission judgement Catch limits
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Area 3B Area 4A Area 4B

Survey index
 as a fraction of 3A

0.71 0.26 0.16

Exploitable biomass calculated
with locally estimated selectivities
 as a fraction of 3A

0.54 0.25 0.17

Exploitable biomass calculated
with fixed selectivities
as a fraction of 3A

0.45 0.14 0.10
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Area 2B Area 2C Area 3A
1974 2004 1974 2004 1974 2004

Female spawning  biomass 11 35 18 56 40 144
Total biomass age 8+ 23 67 42 188 89 429
Total numbers age 8+ 1.5 7.5 1.5 9.7 2.5 25.1
Mean weight age 8+ 15 9 28 19 36 17
Old exploitable biomass 22 88 30 153 50 360
New exploitable biomass 26 65 30 80 73 146
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2A 2B 2C 3A 3B 4A 4B 4CDE Total

2003 setline CEY at 20% 1,2 1.29 11.32 9.11 34.22 29.19 11.22 7.76 10.82 114.93

2003 catch limit 2 1.31 11.75 8.50 22.63 17.13 4.97 4.18 4.45 74.92

2003 commercial  landings 3 0.82 11.75 8.45 22.68 17.41 4.97 3.87 3.25 73.20

Other removals
     Sport catch 0.40 1.07 2.60 5.00 0.01 0.04 0 0 9.12
     Legal-sized bycatch 0.29 0.15 0.17 1.36 0.58 0.50 0.18 2.56 5.79
     Personal use 0 0.30 0.17 0.07 0.02 0.17 0 0 0.73
     Legal-sized wastage 0.01 0.02 0.03 0.09 0.04 0.02 0.01 0.01 0.23
Total other removals 0.70 1.54 2.97 6.52 0.65 0.73 0.19 2.57 15.87
         ...excluding sport catch 0.30 0.47 --- --- --- --- --- --- ---

Total removals 1.52 13.29 11.42 29.20 18.06 5.70 4.06 5.82 89.07

2004 exploitable biomass 4 8.5 65 80 146 65 21 15 30 430.5

2004 total CEY at 25%
    (20% in Area 4)

2.1 16.3 20.0 36.5 16.3 4.2 3.0 6.0 104.4

2004 setline CEY 5 1.8 15.8 17.0 30.0 15.7 3.5 2.8 3.4 90.0
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2A 2B 2C 3A 3B 4 4A 4B 4C 4D 4E Tota
1974 0.52 4.62 5.60 8.19 1.67 0.71 --- --- --- --- --- 21.3
1975 0.46 7.13 6.24 10.60 2.56 0.63 --- --- --- --- --- 27.6
1976 0.24 7.28 5.53 11.04 2.73 0.72 --- --- --- --- --- 27.5
1977 0.21 5.43 3.19 8.64 3.19 1.22 --- --- --- --- --- 21.8
1978 0.10 4.61 4.32 10.30 1.32 1.35 --- --- --- --- --- 22.0
1979 0.05 4.86 4.53 11.34 0.39 1.37 --- --- --- --- --- 22.5
1980 0.02 5.65 3.24 11.97 0.28 0.71 --- --- --- --- --- 21.8
1981 0.20 5.66 4.01 14.23 0.45 --- 0.49 0.39 0.30 0.01 0.00 25.7
1982 0.21 5.54 3.50 13.52 4.80 --- 1.17 0.01 0.24 0.00 0.01 29.0
1983 0.26 5.44 6.38 14.14 7.75 --- 2.50 1.34 0.42 0.15 0.01 38.3
1984 0.43 9.05 5.87 19.77 6.69 --- 1.05 1.10 0.58 0.39 0.04 44.9
1985 0.49 10.39 9.21 20.84 10.89 --- 1.72 1.24 0.62 0.67 0.04 56.1
1986 0.58 11.22 10.61 32.80 8.82 --- 3.38 0.26 0.69 1.22 0.04 69.6
1987 0.59 12.25 10.68 31.31 7.76 --- 3.69 1.50 0.88 0.70 0.11 69.4
1988 0.49 12.86 11.36 37.86 7.08 --- 1.93 1.59 0.71 0.45 0.01 74.3
1989 0.47 10.43 9.53 33.74 7.84 --- 1.02 2.65 0.57 0.67 0.01 66.9
1990 0.32 8.57 9.73 28.85 8.69 --- 2.50 1.33 0.53 1.00 0.06 61.6
1991 0.36 7.19 8.69 22.93 11.93 --- 2.26 1.51 0.68 1.44 0.10 57.0
1992 0.44 7.63 9.82 26.78 8.62 --- 2.70 2.32 0.79 0.73 0.07 59.8
1993 0.50 10.63 11.29 22.74 7.86 --- 2.56 1.96 0.83 0.84 0.06 59.2
1994 0.37 9.91 10.38 24.84 3.86 --- 1.80 2.02 0.72 0.71 0.12 54.7
1995 0.30 9.62 7.77 18.34 3.12 --- 1.62 1.68 0.67 0.64 0.13 43.8
1996 0.30 9.54 8.87 19.69 3.66 --- 1.70 2.07 0.68 0.71 0.12 47.3
1997 0.41 12.42 9.92 24.63 9.07 --- 2.91 3.32 1.12 1.15 0.25 65.2
1998 0.46 13.17 10.20 25.70 11.16 --- 3.42 2.90 1.26 1.31 0.19 69.7
1999 0.45 12.70 10.14 25.32 13.84 --- 4.37 3.57 1.76 1.89 0.26 74.3
2000 0.48 10.81 8.44 19.27 15.41 --- 5.16 4.69 1.74 1.93 0.35 68.2
2001 0.68 10.29 8.40 21.54 16.34 --- 5.01 4.47 1.65 1.84 0.48 70.7
2002 0.85 12.07 8.60 23.13 17.31 --- 5.09 4.08 1.21 1.75 0.56 74.6
2003 0.82 11.74 8.45 22.68 17.41 --- 4.97 3.87 0.93 1.91 0.41 73.1
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2A 2B 2C 3A 3B 4 4A 4B 4CDE Tota
1974 0.252 0.900 0.371 4.477 2.816 1.892 --- --- --- 10.708
1975 0.252 0.902 0.451 2.610 1.661 1.097 --- --- --- 6.973
1976 0.252 0.941 0.503 2.741 1.944 1.181 --- --- --- 7.562
1977 0.254 0.725 0.407 3.366 1.544 1.976 --- --- --- 8.272
1978 0.253 0.551 0.213 2.441 1.308 3.400 --- --- --- 8.166
1979 0.253 0.694 0.638 4.488 0.688 3.446 --- --- --- 10.207
1980 0.253 0.514 0.418 4.927 0.870 5.713 --- --- --- 12.695
1981 0.252 0.533 0.403 3.989 1.096 4.369 --- --- --- 10.642
1982 0.252 0.299 0.199 3.197 1.683 2.944 --- --- --- 8.574
1983 0.253 0.291 0.200 2.083 1.218 2.472 --- --- --- 6.517
1984 0.252 0.516 0.211 1.508 0.919 2.291 --- --- --- 5.697
1985 0.252 0.548 0.201 0.797 0.341 2.246 --- --- --- 4.385
1986 0.253 0.558 0.202 0.674 0.197 2.617 --- --- --- 4.501
1987 0.253 0.793 0.202 1.588 0.396 2.674 --- --- --- 5.906
1988 0.253 0.773 0.202 2.126 0.042 3.273 --- --- --- 6.669
1989 0.253 0.720 0.202 1.805 0.437 1.944 --- --- --- 5.361
1990 0.253 1.029 0.674 2.633 1.215 --- 0.625 0.335 2.385 9.149
1991 0.253 1.221 0.546 3.126 1.035 --- 0.731 0.236 2.237 9.385
1992 0.276 1.017 0.574 2.644 1.116 --- 0.724 0.655 1.937 8.943
1993 0.276 0.651 0.333 1.919 0.466 --- 0.140 0.479 1.407 5.671
1994 0.276 0.571 0.396 2.352 0.848 --- 1.197 0.536 1.820 7.996
1995 0.381 0.705 0.219 1.460 0.825 --- 1.087 0.149 2.116 6.942
1996 0.473 0.166 0.233 1.403 0.960 --- 0.594 0.459 2.991 7.279
1997 0.473 0.109 0.240 1.549 0.729 --- 0.844 0.198 2.964 7.106
1998 0.834 0.117 0.238 1.471 0.731 --- 1.193 0.327 2.725 7.636
1999 0.761 0.107 0.230 1.283 0.743 --- 0.909 0.336 2.642 7.011
2000 0.634 0.128 0.254 1.286 0.646 --- 0.808 0.580 2.279 6.615
2001 0.645 0.149 0.184 1.617 0.632 --- 0.574 0.387 2.900 7.088
2002 0.286 0.152 0.166 1.073 0.719 --- 0.534 0.196 2.735 5.861
2003 0.286 0.154 0.167 1.364 0.584 --- 0.499 0.184 2.558 5.796
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2A 2B 2C 3A 3B 4A 4B 4C 4D 4E
J-hook CPUE:
1974 59 64 57 65 57 --- --- --- --- ---
1975 59 68 53 66 68 --- --- --- --- ---
1976 33 53 42 60 65 --- --- --- --- ---
1977 83 61 45 61 73 --- --- --- --- ---
1978 39 63 56 78 53 --- --- --- --- ---
1979 50 48 80 86 37 --- --- --- --- ---
1980 37 65 79 118 113 --- --- --- --- ---
1981 33 67 145 142 160 158 99 110 --- ---
1982 22 68 167 170 217 103 --- 91 --- ---
1983 --- --- --- --- --- --- --- --- --- ---
C-hook CPUE:
1984 63 148 314 524 475 366 161 --- 197 ---
1985 62 147 370 537 602 333 234 --- 330 ---
1986 60 120 302 522 515 265 --- 427 239 ---
1987 57 131 260 504 476 341 220 384 --- ---
1988 134 137 281 503 655 453 224 --- 201 ---
1989 124 134 258 455 590 409 268 331 384 ---
1990 168 175 269 353 484 434 209 288 381 ---
1991 158 148 233 319 466 471 329 223 398 ---
1992 115 171 230 397 440 372 278 249 412 ---
1993 147 208 256 393 514 463 218 257 851 ---
1994 93 215 207 353 377 463 198 167 480 ---
1995 116 219 234 416 476 349 189 --- 475 ---
1996 159 226 238 473 556 515 269 --- --- ---
1997 226 241 246 458 562 483 275 335 671 ---
1998 194 232 236 451 611 525 287 287 627 ---
1999 --- 213 199 437 538 500 310 270 535 ---
2000 263 229 186 443 577 547 318 223 556 ---
2001 169 226 196 469 431 474 270 203 511 ---
2002 181 222 244 507 399 402 245 148 503 ---
2003 183 240 240 526 356 388 174 100 443 ---
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2A 2B 2C 3A 3B 4A 4B 4C 4D 4E
J-hook surveys:
1974 --- --- --- --- --- --- --- --- --- ---
1975 --- --- --- --- --- --- --- --- --- ---
1976 --- --- --- --- --- --- --- --- --- ---
1977 --- 15 --- 73 --- --- --- --- --- ---
1978 --- 21 --- 34 --- --- --- --- --- ---
1979 --- --- --- 51 --- --- --- --- --- ---
1980 --- 28 --- 95 --- --- --- --- --- ---
1981 --- 18 --- 162 --- --- --- --- --- ---
1982 --- 21 145 180 --- --- --- --- --- ---
1983 --- 20 142 147 --- --- --- --- --- ---
1984 --- 28 --- 217 --- --- --- --- --- ---
C-hook surveys:
1984 --- 64 260 446 --- --- --- --- --- ---
1985 --- 47 260 466 --- --- --- --- --- ---
1986 --- 42 283 377 --- --- --- --- --- ---
1987 --- --- --- --- --- --- --- --- --- ---
1988 --- --- --- --- --- --- --- --- --- ---
1989 --- --- --- --- --- --- --- --- --- ---
1990 --- --- --- --- --- --- --- --- --- ---
1991 --- --- --- --- --- --- --- --- --- ---
1992 --- --- --- --- --- --- --- --- --- ---
1993 --- 105 --- 323 --- --- --- --- --- ---
1994 --- --- --- 313 --- --- --- --- --- ---
1995 29 166 --- 370 --- --- --- --- --- ---
1996 --- 175 306 317 352 --- --- --- --- ---
1997 35 156 411 331 415 237 282 71 111 ---
1998 --- 92 232 281 435 310 216 --- --- ---
1999 37 95 204 241 438 382 203 --- --- ---
2000 --- 104 233 272 373 286 216 --- 213 ---
2001 41 117 237 256 357 207 171 --- 197 ---
2002 33 107 261 299 297 174 119 --- 257 ---
2003 22 85 223 229 262 159 104 --- 195 ---
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Average annual yield Standard deviation of yield
(million lbs.) (million lbs.)
Catch ceiling Catch ceiling

Max.
HR 12.5 15.0 17.5

No
ceiling

Max.
HR 12.5 15.0 17.5

No
ceiling

0.00 0 0 0 0 0.00 0 0 0 0
0.20 11.0 11.4 11.4 11.4 0.20 1.7 2.3 2.3 2.3
0.25 11.5 12.3 12.5 12.5 0.25 1.5 2.5 2.8 2.9
0.30 11.7 12.8 13.3 13.4 0.30 1.3 2.5 3.2 3.3
0.35 11.9 13.1 13.8 14.0 0.35 1.1 2.4 3.3 3.7
0.40 12.0 13.3 14.1 14.5 0.40 1.1 2.3 3.4 4.1

Average spawning biomass Yield ≥ 90% of Constant catch
(million lbs.) (percent of years)
Catch ceiling Catch ceiling

Max.
HR 12.5 15.0 17.5

No
ceiling

Max.
HR 12.5 15.0 17.5

No
ceiling

0.00 131 131 131 131 0.00 0 0 0 0
0.20 56 53 53 53 0.20 56 25 1 0
0.25 53 47 46 46 0.25 66 46 15 0
0.30 51 44 41 41 0.30 74 54 33 0
0.35 49 42 37 36 0.35 80 58 42 0
0.40 48 40 35 33 0.40 85 62 47 0
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Average annual yield Standard deviation of yield
(million lbs.) (million lbs.)
Catch ceiling Catch ceiling

Max.
HR 10.0 12.5 15.0

No
ceiling

Max.
HR 10.0 12.5 15.0

No
ceiling

0.00 0 0 0 0 0.00 0 0 0 0
0.20 9.3 10.0 10.0 10.0 0.20 1.0 1.8 1.8 1.8
0.25 9.6 10.7 11.0 11.0 0.25 0.7 1.9 2.3 2.3
0.30 9.8 11.1 11.7 11.8 0.30 0.6 1.8 2.6 2.7
0.35 9.9 11.3 12.1 12.4 0.35 0.5 1.7 2.8 3.2
0.40 9.9 11.4 12.3 12.8 0.40 0.5 1.8 2.9 3.6

Average spawning biomass Yield ≥ 90% of Constant catch
(million lbs.) (percent of years)
Catch ceiling Catch ceiling

Max.
HR 10.0 12.5 15.0

No
ceiling

Max.
HR 10.0 12.5 15.0

No
ceiling

0.00 127 127 127 127 0.00 0 0 0 0
0.20 54 50 49 49 0.20 69 32 2 0
0.25 52 44 43 43 0.25 83 52 15 0
0.30 51 41 38 37 0.30 90 60 37 0
0.35 50 40 35 33 0.35 95 65 46 0
0.40 50 39 33 30 0.40 96 69 51 0
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Average annual yield Standard deviation of yield
(million lbs.) (million lbs.)
Catch ceiling Catch ceiling

Max.
HR 25.0 30.0 35.0

No
ceiling

Max.
HR 25.0 30.0 35.0

No
ceiling

0.00 0 0 0 0 0.00 0 0 0 0
0.20 24.8 27.6 27.8 28.1 0.20 0.6 2.7 3.3 3.3
0.25 25.0 29.0 31.0 31.6 0.25 0.1 1.9 4.0 4.6
0.30 25.0 29.6 32.3 34.6 0.30 0.0 1.2 3.6 5.9
0.35 25.0 29.8 33.0 36.9 0.35 0.0 0.8 3.2 7.3
0.40 25.0 29.9 33.4 38.8 0.40 0.0 0.7 3.0 8.5

Average spawning biomass Yield ≥ 90% of Constant catch
(million lbs.) (percent of years)
Catch ceiling Catch ceiling

Max.
HR 25.0 30.0 35.0

No
ceiling

Max.
HR 25.0 30.0 35.0

No
ceiling

0.00 240 240 240 240 0.00 0 0
0.20 137 126 124 124 0.20 97 65 12 0
0.25 136 120 112 112 0.25 100 84 55 0
0.30 136 117 106 102 0.30 100 93 65 0
0.35 136 116 102 93 0.35 100 97 73 0
0.40 136 115 99 85 0.40 100 98 79 0
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IPHC
Area

Ceiling
harvest rate

Catch ceiling
(M lbs)

Ebio for
catch ceiling

Spawning
biomass threshold

Spawning
biomass limit

2A 0.25 1.69 6.76
2B 0.25 13.00 52.00 27 18
2C 0.25 12.00 48.00 24 16
3A 0.25 35.00 140.00 66 44
3B 0.25
4A 0.20
4B 0.20

4CDE 0.20
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Area 2B/2C/3A combined Area 2C
Catch ceiling Catch ceiling

ceiling HR 50 55 60 ceiling HR 10 12.5 15
0.20 0.14 0.18 0.35 0.20 0.16 0.42 0.85
0.25 0.11 0.15 0.17 0.25 0.15 0.22 0.65
0.30 0.09 0.14 0.16 0.30 0.13 0.21 0.32
0.35 0.07 0.13 0.16 0.35 0.12 0.22 0.26
0.40 0.05 0.12 0.16 0.40 0.12 0.22 0.27

Area 2B Area 3A
Catch ceiling Catch ceiling

ceiling HR 12.5 15 17.5 ceiling HR 25 30 35
0.20 0.19 0.58 0.86 0.20 0.06 0.21 0.79
0.25 0.18 0.24 0.59 0.25 0.02 0.12 0.22
0.30 0.18 0.23 0.32 0.30 0.01 0.09 0.14
0.35 0.17 0.23 0.28 0.35 0.00 0.07 0.14
0.40 0.17 0.24 0.29 0.40 0.00 0.06 0.13
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