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Summary

This paper reports estimates of halibut abundance and available setline yield in 2002 at a
harvest rate of 20%—about 105 million pounds coastwide, up from 95 million pounds last year.
In the past, Areas 2A and 2B were combined for assessment purposes, this year they are treated
separately. That change and the correction of an error in last year’s assessment increases the 2A
and 2B estimates. The analytical assessment in Areas 2C and 3A this year uses all setline survey
stations rather than just a standard subarea, resulting in a decrease in estimated abundance in 2C
and asmall increase in 3A. An update of survey-based estimates of relative abundance in Area 4
has resulted in areduction of estimated abundance in Area4B and an increase in 4CDE.

Introduction

Each year the IPHC staff assesses the abundance and potential yield of Pacific halibut
using all available data from the commercial fishery and scientific surveys (Appendix A).
Exploitable biomass in each of IPHC regulatory areas 2B, 2C, and 3A is estimated by fitting a
detailed population model to the data from that area.

A biological target level for total removalsis then calculated by applying a fixed harvest
rate—presently 20%—to the estimate of exploitable biomass. This target level is caled the
“constant exploitation yield” or CEY for that area in the coming year. The corresponding target
level for directed setline catches, called the setline CEY, is calculated by subtracting from the
total CEY an estimate of al other removals—sport catches, bycatch of legal-sized fish, wastage
of legal-sized fish in the halibut fishery, and fish taken for personal use.

In Areas 3B and 4 exploitation rates were low until very recently and no surveys were
done before 1996. For both reasons an analytical assessment is not feasible. Instead, exploitable
biomass in those areas relative to that in Area 3A is estimated from recent surveys and the
anaytical estimate of abundance in Area 3A is scaled accordingly to estimate exploitable
biomassin Areas 3B and 4. The same procedure is used to estimate exploitable biomassin Area
2A by scaling the 2B estimate. Total and setline CEY for those areas are then calculated as
explained above.

Staff recommendations for catch limits in each area are based on the estimates of setline
CEY but may be higher or lower depending on a number of statistical, biological, and policy
considerations. Similarly, the Commission’s final quota decisions are based on the staff’s
recommendations but may be higher or lower.

This paper summarizes the staff’s estimates of total abundance, recruitment trends,
exploitable biomass, and total and setline CEY by area, as calculated at the end of 2000 for the
2001 fishery. A detailed assessment report is published in the annual Report of Assessment and
Research Activities, available in print and online at http:/iphc.washington.edu.



Selectivities, exploitable biomass, and CEY

Younger and smaller halibut are not as catchable as older and larger ones. The relative
catchability of fish at each age—a percentage or proportion—is called the selectivity at that age.
The exploitable biomass of each age group is calculated by multiplying its total biomass by its
selectivity. The exploitable biomass of the whole stock, summed over all ages, is therefore the
biomass of fully catchable fish that would provide the same catch per effort as the mix of partly
and fully vulnerable fish in the stock in any given year.

Selectivity differs among areas and changes over time. In Alaska, the selectivity of
younger fish has decreased substantially because size at age has decreased. When the model is
fitted, commercial selectivity is estimated year by year and exploitable biomass is calculated
accordingly. Call this “variable ebio”. It is this measure of exploitable biomass that should vary
in proportion to commercial CPUE.

There is another measure of exploitable biomass called “fixed ebio” that is calculated
with a fixed set of selectivities in al areas and years. The fixed selectivities were intermediate
between the higher 2B and lower 3A estimates in 1996, and the 20% target harvest rate is based
on them. To calculate CEY/, the 20% harvest rate is applied to this measure.

Since 1996 estimated commercial selectivities have declined further. Fixed ebio is now
only alittle less than variable ebio in Area 2AB, alittle more in Area 2C, and substantially more
in Area 3A.

While useful for monitoring abundance and calculating CEY, exploitable biomass has
little biological or intuitive meaning. This year's assessment also reports historical estimates of
spawning biomass and total |egal-sized biomass as more straightforward measures of abundance.

Assessment methods

The assessment continues to rely on commercia and survey catch rates and age
compositions to estimate historica and present stock sizes (Appendix B). Yied
recommendations are again based on a modd fit in which age-specific survey catchability and
selectivity are held constant. Commercia catchability and selectivity are allowed to change
gradually over time to account for changes in fishing practices and halibut growth rates. Because
of the minimum size limit, age-specific commercial selectivity is strongly affected by growth
changes. Thisis not true for survey data, which include all fish caught.

Assessment data and results for Areas 2A and 2B

Areas 2A and 2B have been combined for assessment purposes since the beginning of
model-based analytical assessments in the early 1980s. The model has been fitted to the pooled
data from the two areas to estimate total abundance in both areas, and the total apportioned
between areas on the basis of the total bottom area and an average of the last three setline survey
results in each regulatory area. The estimated proportion in 2A was 11% last year. With the
addition of the 2001 survey results it is 12% this year. Survey results for all years when both
areas were surveyed completely were:



CPUEiIn2A CPUEIn2B Proportion of 2AB
biomassin 2A

1995 29 144 0.08
1997 35 158 0.09
1999 37 88 0.15
2001 41 102 0.15

In the 2000 assessment the combined Area 2AB assessment model fit was inadvertently
run with the Area 2B data file, meaning that the reported Area 2AB abundance estimates in fact
reflected only the abundance in Area 2B. As a result of the data error, the 2AB abundance
estimate was low by about 5% last year. The setline CEY estimate was low by about 70,000
pounds in 2A and 700,000 pounds in 2B. Using the correct data file naturally results in an
increase of about 5% in the 2A and 2B estimates for 2001 (Appendix C).

There is some biological rationale for combining 2A and 2B: clearly there is a seasonal
migration of 2A fish between 2B and 2A, and there is some indication from tagging of greater
mixing between 2A and 2B than elsewhere. Equally important, though, were the obstacles to
performing a standalone 2A assessment: no survey data before 1995, spotty age composition
data, uncertainty about the level of bycatch, and sparse and highly variable commercial CPUE
data. Combining 2A with 2B effectively swamped these defects in the 2A data.

Thereis no serious obstacle to doing a standalone 2B assessment. The data for 2B are the
best on the coast: along history of full commercial utilization, good commercia and survey data
series, and less change in growth than in Alaska. While there may be some migration of older
fish from 2A into 2B, the numbers cannot be large enough to have any practical effect on the
analytical estimate of 2B abundance.

The analytical estimate of exploitable biomassin 2B is 95% of the analytical estimate for
2A and 2B combined, well above the 85-92% seen in the surveys. It is clear from the difference
between the analytical and survey estimates that the analytical assessment is underestimating
abundance in 2A. For management purposes, therefore, it makes most sense to do a standalone
assessment of abundance in 2B, and to use that value along with the survey results to estimate
present biomassin 2A.

That is what was done in this year's assessment. Estimated abundance in 2B (from the
standalone 2B assessment) is about 11% higher than last year owing to the combined effects of
correcting the data error, separating 2A and 2B, and adding the 2001 data (Fig. 1). Estimated
abundance in Area 2A is calculated as 14% of 2B abundance (equivaent to 12% of total
abundance in the two areas). It is 24% higher than last year because it scales up with 2B and both
the 2B value and the scaling factor are larger.

Total CEY values change in proportion to estimated abundance, but setline CEY's do
not, because of differences among areas and years in the deductions for other removals (sport
catch, bycatch etc.). Relative to last year’' s assessment, setline CEY isup by 12%in 2B (to 11.75
M Ib from 10.51) and by 15% in 2A (to 1.31 M |b from 1.14).

Assessment data and results for Area 2C

In previous years, only survey stations in the outside waters of 2C were used in the
assessment even though inside stations were fished in all surveys, because before 1996 the inside
stations were distributed purposively on known commercial grounds rather than being placed
systematically like the outside stations. It is preferable to use inside as well as outside stations in



the assessment so as to have a comprehensive index of abundance, and a comparison of the data
showed no difference in CPUE trends between the old survey series using only outside stations
and an expanded series using al stations, so this year all stations were used in the assessment.

When last year's assessment was re-run with this change, the result was a decrease of
15% in estimated abundance, which was a surprise in view of the close correspondence of the
old and new survey CPUE series. Adding the 2001 data and projecting forward to 2002 increased
the estimate, so the net change from last year’s estimate of exploitable biomass in 2001 to this
year's estimate of ebio in 2002 is a decrease of only about 5%, but it is clear that the change in
the survey data series had a substantial negative effect.

In 2C there were fewer surveys than in 2B and 3A, and the survey data are quite variable
from year to year whereas the commercial CPUE series is complete and very consistent from
year to year (Fig. 2), so one way to check on the appropriateness of the change in survey datais
to see whether the new fit agrees better or worse with the commercial data. Mode fits that
essentially ignore the survey data produce estimates very close to the value obtained with the
survey CPUE series that uses al stations, so the lower estimate in 2C appears to be the right one.
With the new biomass estimate, setline CEY down by 3% from last year (to 8.50 M |b from
8.78).

Assessment data and results for Area 3A

Before 1996, the setline survey in Area 3A only covered the shelf west of 148° W (just
west of Prince William Sound). The eastern part of the shelf (Y akutat region) was added in 1996,
and stations in Shelikof Strait, Cook Inlet, and Prince William Sound in 1998. Before now, only
stations in the western part of 3A surveyed in al years were used in the assessment. That
provided a consistent CPUE series but, just as in 2C, it is preferable to use al stations in the
assessment so as to have a comprehensive CPUE series. In 3A the added stations are also quite
numerous (total number fished is about 360 now vs 120 in 1995) so using all stations provides a
less variable mean CPUE.

A comparison of the partial and complete survey data since 1996 showed that the stations
added in the east generally have alower CPUE than the stations in the west, so the survey CPUE
series based on all stations shows a drop that does not appear in the series based on just the
western stations. That feature of the 3A survey data can be accounted for in the assessment by
allowing survey catchability to decrease in 1996. The size of the decrease in CPUE due to the
survey expansion is estimated to be 22% when the model is fitted. This appears as the abrupt
drop in predicted survey CPUE in 1996 in the bottom left panel of Fig. 3.

With those two changes made (new survey stations added and survey catchability
allowed to decrease in 1996), and the 2001 data added, this year's estimate of exploitable
biomass in 3A is 11% higher than last year’s. Setline CEY is up by 10% (to 24.14 M |b from
21.94).

Extrapolation of the Area 3 estimate to Areas 3B and 4

Exploitable biomass in these areas is estimated by extrapol ating the analytical estimate of
abundance in Area 3A to each area on the basis of total bottom area and the average of the last
three survey catch rates. Specifically, an index of total biomass in each area (including 3A) is
computed as the product of setline survey CPUE and total bottom area. Absolute biomassis then
obtained by scaling the absolute 3A estimate by the ratio of the indices. For example, 4A



biomass is estimated as the absolute 3A estimate multiplied by the ratio of the 4A to the 3A
survey index.

In recent years “total bottom area’ was defined as the area between 0 and 500 fm, but in
fact the survey only goes down to 275 fm and halibut densities below 300 fm are probably very
low in the summer when the surveys are conducted. This year the total bottom area used for
calculating the survey-based index was redefined as the area between 0 and 300 fm. In most
places the change is inconsequential because there is little bottom area between 300 and 500 fm,
but 4B is reduced by about 30% (Table 2).

A setline survey index cannot be computed directly for the eastern Bering Sea shelf
(4CDE) because no setline survey is done there. NMFS conducts a traw! survey there every year,
and a setline survey CPUE is predicted from the average trawl CPUE and the ratio of setline to
trawl CPUE in areas of overlap in 4A and 4D. For the last few years the predicted value was
30 Ib/skate. An update this year produced a prediction of 40 Ib/skate, which has the effect of
increasing the 4CDE scaling factor.

The scaling factors (abundance relative to 3A) used last year and this year are:

3B 4A 4B 4CDE
Factor used in 2000 94% 38% 37% 37%
Factor used in 2001  94% 41% 25% 47%

Thisyear’'s 3A estimate and scaling factors result in setline CEY estimates that are up by 12% in
3B (to 28.56 M |b from 25.46), up by 22% in 4A (to 11.96 M |b from 9.82) down by 25% in 4B
(to 7.51 M Ib from 10.06), and up by 55% in 4CDE (to 11.81 M |b from 7.63). The 4CDE vaue
isarough estimate and islikely to be quite variable in the future.

Recent trends in weight at age

Between the late 1970s and the late 1990s there was a dramatic decrease in the average
weight of halibut in commercial landings. At the modal age of 12 years, average weight declined
by about 50% in Area 3A and 40% in Area 2B. In recent years weight at age has leveled off in
Area2 and Area 3A, but is still declining farther west (Figure 4).



Tablel. Last year’sCEY estimatesfor 2001, removalsin 2001, and thisyear’s CEY
estimates for 2002 (millions of net pounds).

2A 2B 2C 3A 3B 4A 4B 4CDE Total

2001 total CEY at 20% * 149 11.87 11.20 27.80 26.13 10.56 10.29 10.29 109.63

2001 deductions 035 136 242 591 067 074 023 266 1434
2001 setline CEY 114 1051 8.78 2189 2546 982 1006 7.63 95.29
2001 catch limit 114 1051 8.78 21.89 1653 497 491 445 7318

2001 commercial landings® 1.15 10.10 840 2194 1655 4.98 448 407 7167

Other removals

Sport catch (except 2A)°% - 1.02 173 502 001 008 000 000 7.86
Legal-sized bycatch 054 011 022 170 048 054 020 264 643
Personal use 000 030 017 007 002 009 000 008 073
Legal-sized wastage 000 004 004 003 003 003 003 003 023
Total deductions 054 147 216 682 054 074 023 275 1525
Total removals 169 1157 1056 28.76 17.09 572 471 682 8692

2002 exploitable biomass* 9.25 66.10 53.30 154.80 145.50 63.50 38.70 72.80 603.95

2002 total CEY at 20% 185 1322 10.66 3096 29.10 1270 7.74 14.56 120.79
2002 setline CEY at 20% 131 11.75 850 2414 2856 1196 7.51 11.81 105.54

Notes:

1. Estimates of 2001 setline CEY (first row) are the figures reported in the 2000 assessment. The
2B figure is the one computed with the lower (DFO Pacific Region) of the two sport catch series
discussed in last year's assessment. A dlightly different figure appeared in last year’ s assessment
tables.

2. Figures for commercia landings in the second row include research catches, which are the
reason for the small overages in some areas.

3. In Area 2A only, the 2001 catch limit, 2001 commercial landings, and 2002 setline CEY
include sport catch and treaty subsistence catch. The figure for “total other removals’ does not
include sport catch. The breakdown of commercial and sport catches in 2A in 2001 was. treaty
commercial 0.412 million pounds, non-treaty commercial 0.264, research 0.017, sport 0.441,
treaty subsistence 0.02.

4. Area 2A ebio is 14% of the 2B ehio.



Table 2. Bottom areas (thousand square nautical miles), recent setline survey CPUE
(pounds/skate), and relative exploitable biomass by regulatory area. Area 2A does not
include California. The Closed Areaisincluded in Area 4CDE.

Area Bottom area Bottomarea  SetlineCPUE  Exploitable Proportion of
0-500 fm 0-300 fm (average of last biomass coastwide

3 survey years) relativeto biomass

Area 3A

2A 14.1 12.1 38 0.04 0.01
2B 29.7 28.1 117 0.26 0.07
2C 16.1 15.0 225 0.27 0.07
3A 51.2 49.5 256 1.00 0.28
3B 31.8 30.2 395 0.94 0.26
4A 21.6 18.5 339 0.41 0.11
4B 23.2 16.2 197 0.25 0.07
4D edge 5.0 5.0 175 0.07 0.02

4CDE shelf 120.0 120:0 42 0.40 0.11
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Figure 1. Fit of the standard model in Area 2B.
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Appendix A. Selected fishery and survey data summaries.

Table A1. Commercial catch (million pounds, net weight).

2A 2B 2C  3A 3B 4  Total

1974 052 462 560 819 167 071 2131
1975 046 713 6.24 1060 25 0.63 27.62
1976 024 728 553 11.04 273 072 2754
1977 021 543 319 864 319 122 2188
1978 010 461 432 1030 132 135 2200
1979 005 486 453 11.34 039 137 2254
1980 0.02 565 324 1197 028 0.71 21.87

2A 2B 2C 3A 3B 4A 4B 4C 4D 4E  Total

1981 020 566 401 1423 045 049 039 030 001 000 2574
1982 021 554 350 1352 480 117 001 024 000 001 2901
1983 027 544 638 1413 7.75 250 134 042 015 001 3839
1984 043 9.05 587 1977/ 6.69 105 110 058 039 0.04 4497
1985 049 1039 921 2084 1089 172 124 062 067 004 56.10
1986 0.58 11.23 1061 3280 882 338 026 069 122 004 69.63
1987 059 1225 1068 3131 7.76 3.69 150 083 070 009 6945
1988 049 1286 1136 3786 7.08 193 159 0.71 045 001 7434
1989 047 1043 953 3373 7.84 102 265 057 067 001 66.95
1990 033 857 973 2885 869 250 133 053 101 006 6160
1991 035 7.19 869 2293 1193 225 151 068 144 010 57.08
1992 043 763 982 26./8 862 270 232 079 0.73 0.07 5989
1993 050 1063 1129 2274 7.86 25 19 083 084 006 59.27
1994 037 991 1038 2484 38 180 202 071 0.71 012 5473
1995 030 962 7.77 1834 312 162 168 067 064 013 4388
1996 030 955 887 1969 366 170 207 068 0.71 012 4734
1997 041 1242 992 2463 9.07 291 332 112 115 025 6520
1998 046 1317 1020 25.70 1116 342 290 126 131 019 69.76
1999 045 1270 1014 2532 13.83 437 357 176 189 026 7431
2000 048 1081 844 1929 1541 515 469 174 193 035 6830
2001 069 10.10 840 21.94 1655 498 448 174 187 046 71.20




Table A2. Bycatch mortality of legal-sized halibut (80+ cm; in million pounds net weight).

2A 2B 2C 3A 3B 4  Total

1974 025 09 037 448 282 189 1071
1975 025 09 045 261 166 110 6.97
1976 025 094 050 274 194 118 7.56
1977 025 072 041 337 154 198 8.27
1978 025 055 021 244 131 340 8.17
1979 025 069 064 449 069 345 1021
1980 025 051 042 493 087 571 1269
1981 025 053 040 399 110 437 1064
1982 025 030 020 320 168 294 8.57
1983 025 029 020 208 122 247 6.52
1984 025 052 021 151 092 229 5.70
1985 025 055 020 080 034 225 4.38
1986 025 05 020 0.67 020 262 4.50
1987 025 079 020 159 040 267 5.91
1988 025 077 020 213 004 327 6.67
1989 025 072 020 180 04 194 5.36
1990 025 103 067 263 121 415 9.96
1991 025 122 055 313 104 292 9.10
1992 028 102 057 264 112 335 8.97
1993 028 065 033 192 047 201 5.66
1994 028 057 040 235 085 348 7.93
1995 038 071 022 146 083 321 6.80
1996 047 017 023 140 09 357 6.80
1997 047 011 024 155 073 380 6.90
1998 081 012 024 147 073 372 7.09
1999 066 011 023 128 074 334 6.36
2000 054 013 025 129 065 323 6.09
2001 054 011 022 170 048 3.39 6.44




Table A3. Total removals: commercial catch + sport catch + legal-sized wastage +
legal-sized bycatch + personal use (millions of pounds net weight).

2A 2B 2C 3A 3B 4  Total

1974 0.77 5.52 597 1267 4.49 260 3202
1975 0.71 8.03 6.69 13.21 4.22 1.73 3459
1976 0.49 8.22 6.03 13.78 4.67 190 3510
1977 0.48 6.16 367 1220 4.73 320 3044
1978 0.36 5.17 462 13.02 2.63 4.75 30.54
1979 0.32 5.56 534 16.19 1.08 482 3331
1980 0.29 6.17 399 1738 1.15 642 3541
1981 0.47 6.20 4.73 18.96 1.55 557 3747
1982 0.51 5.87 419 1744 6.48 438 38.88
1983 0.58 5.78 715 1714 8.97 6.89 46.51
1984 0.80 9.63 6.68 22.50 7.42 546  52.50
1985 094 1130 1031 2379 1143 6.69 64.45
1986 117 1217 1197 37.23 9.43 853 80.50
1987 129 1348 1203 36.48 8.50 984 8162
1988 099 1393 1285 44.76 1.24 807 87.85
1989 105 1151 1148 40.00 8.47 7.03  79.55
1990 078 1006 1198 36.02 10.12 984 78.79
1991 0.77 883 1195 3242 1346 949  76.92
1992 0.97 9.09 1268 34.46 998 1023 77.40
1993 1.04 1200 13.74 30.59 8.46 856  74.39
1994 083 1118 1311 32.86 4.83 912 7193
1995 092 1155 980 2451 4.02 811 5891
1996 1.00 1093 1128 26.11 4.70 9.09 63.10
1997 125 1375 1237 31.86 992 1279 8194
1998 166 1453 1298 3212 1200 1303 86.32
1999 145 1401 1245 3102 1469 1555 89.17
2000 138 1229 1117 2598 1614 1741 8437
2001 168 1158 1056 28.7/6 1710 1725 86.92




Table A4. Commercial CPUE (net pounds per skate).

Vaues before 1984 are multiplied by the J-C hook correction for catch in weight of
legal-sized fish (2.2). 1983 is excluded because it consists of a mixture of J- and C-hook data. No
value is shown for area/years after 1980 with fewer than 500 skates of reported catch/effort data.
Vaues for Areas 2A and 2B are dightly different from past years because of the reweighting of
fixed-hook and snap CPUE described in the text.

2A 2B 2C  3A 3B 4

1974 131 141 126 142 125 301
1975 131 149 117 145 149 211
1976 72 117 93 131 142 184
1977 182 135 9 135 161 176
1978 86 138 124 172 116 167
1979 110 106 177 189 81 146
1980 82 144 1/5 261 249 124

2A 2B 2C 3A 3B 4A 4B  4C 4D 4E

1981  -- 147 318 312 -~ - 217 243 -~ -
1982 47 151 366 375 478 226 - 199 = - -
< c T
1984 63 148 314 524 475 366 161 -~ 197 -
1985 62 147 370 536 602 333 234 -~ 330 -
1986 60 120 302 522 515 265 -~ 427 238 -
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 1/5 269 353 484 434 208 288 381 ---
1991 158 148 233 319 466 471 329 223 398 ---
1992 115 171 230 397 440 372 278 249 412 ---
1993 147 208 256 393 514 463 218 256 851 ---
1994 93 215 207 354 377 463 198 167 480 ---
1995 116 219 234 416 476 349 189 -- 475 ---
1996 159 226 238 473 556 515 269 ---
1997 226 241 246 458 562 482 275 335
1998 194 232 236 451 611 525 287 287 627 ---
1999 342 213 199 437 538 498 310 270 535 ---
2000 263 227 186 443 577 548 318 223 556 ---
2001 142 209 205 465 405 459 284 197 517 ---




Table A5. IPHC setline survey CPUE of legal sized fish in weight (net pounds per skate).
Figuresfor Area 2B refer to the Charlotte region only. Figuresfor all other areas refer to all
stations fished. Thisis a change from previous years and the series for Areas 2C, 3A, and 4A
have changed as aresult. The eastward expansion of the 3A survey in 1996 lowered average
CPUE by around 25%; the raw values in the table should not be taken at face value.

Similarly the 4A value for 1999 is elevated because the Bering Sea edge in 4A was not fished
that year. No corrections are applied; values before 1984 are raw J-hook catch rates.

J-hook surveys

1974 -
1975 - e e
1976 - e e
1977 - 15 - 73
1978 - 21 - 34
1979 -~ - - 51
1980 -~ 28 - 95
1981 - 18 - 162
1982 -~ 21 133 180
1983 -~ 20 142 153

C-hook surveys

1984 - 64 260 446 - - - -
1985 -~ 47 260 466 - - e e e
1986 -~ 42 283 377 - e e e
1987 == e e e e e e
1988 - e e e e e e e
1989 - e e e e e e e e
1990 - e e e e e e e
U —
1992 - e e e e e e e e
1993 - 105 - 313 - o= e e e
1994 == == w313 e e e
1995 29 166 - 370 - o e e e
1996 -~ 175 306 317 352 - o= e e
1997 35 156 411 331 415 237 282 71 111
1998 -~ 92 232 281 436 304 216 - -
1000 37 95 204 241 441 367 204 - -
2000 -~ 104 232 273 378 286 216 - 213

2001 41 117 239 255 365 209 171 -- 201




Appendix B. Recent changes in assessment methods and harvest policy.

1982-1994: stock size was estimated with CAGEAN, a strictly age-structured model fitted to
commercia catch-at-age and catch-per-effort data. Because of a decrease in growth rates
between the late 1970s and early 1990s, there were persistent underestimates of incoming
recruitment and total stock size in the assessments done in the early 1990s.

Until 1985, allowable removals were calculated as a proportion of estimated annual surplus
production (ASP), the remaining production being allocated to stock rebuilding. In 1985 the
Commission adopted a constant harvest rate policy, meaning that allowable removals are
determined by applying a fixed harvest rate to estimated exploitable biomass. This harvest level
is called the Constant Exploitation Yield, or CEY. The fixed harvest rate was set at 28% in 1985,
increased to 35% in 1987, and lowered to 30% in 1993.

1995: a new age- and length-structured model was implemented that accounted for the
change in growth and was fitted to survey as well as commercia catch-at-age and catch-per-
effort data. The new model produced substantially higher biomass estimates. In Area 3A this
resulted from accounting for the change in growth schedule. In Area 2B, where the change in
growth had been much less than in Alaska, it resulted from fitting the model to survey catch-per-
effort, which showed a larger stock increase since the mid-1980s than commercial catch-per-
effort. Quotas were held at the 1995 level to allow time for a complete study of the new model
and results,

1996: differencesin estimated selectivity between British Columbia and Alaskaled to the
consideration of two alternatives for fitting the model, one in which survey selectivity was a
fixed function of age and the other in which it was a function of length. Spawner-recruit
estimates from the new model resulted in a lowering of the target harvest rate to 20%. Quotas
were increased somewhat, but not to the level indicated by the new biomass estimates.

1997: setline surveys of the entire Commission area indicated substantially more halibut
in western Alaska (IPHC Areas 3B and 4) than the analytical assessment. Biomass in those areas
was estimated by scaling the analytical estimates of absolute abundancein Areas 2 and 3A by the
survey estimate of relative abundance in western Alaska. CEY estimates increased again, and
guotas were increased again, but still to alevel well below the CEY'’s.

1998: the working value of natural mortality was lowered from 0.20 to 0.15, reducing
analytical estimates of biomassin Areas 2 and 3A by about 30%. At the same time setline survey
estimates of abundance in Areas 3B and 4 relative to Areas 2 and 3A increased, so biomass
estimates in the western area decreased by a smaller amount.

1999: setline survey catch rates in the 1990s were adjusted downward to account for the
effect of changing to all-salmon bait when the surveys resumed in 1993. This reduced biomass
estimates by 20-30%.



2000: the bait correction applied in 1999 was removed, which increased biomass
estimates by 30-40%, approximately back to the level in the 1998 assessment. In addition, a
purely age-structured model was adopted in place of the age- and size-structured model used in
1999. The 2000 model produced similar estimates of present biomass but lower estimates of
historical biomass.

2001: instead of a combined Area 2AB assessment, a standalone assessment of Area 2B
was done and the biomass estimate extrapolated to 2A on the basis of survey results, which
increased the abundance estimate by 4%. Also in 2A and 2B, snap CPUE (scaled up by 1.35)
was given the same weight as fixed-hook CPUE; negligible effect. All survey stationsin 2C and
3A were used in the assessment rather than just the standard survey areas, which increased the
biomass estimate by 7% in 3A and lowered it by 15% in 2C.



Appendix C. Summary of Area 2A/2B miscalculations and recalculations.

The intended procedure in last year's assessment (the 2000 assessment) was to estimate
total abundancein Area 2AB (2A and 2B combined) by fitting the fishery model to the combined
2AB dataset, and then to apportion the estimated total 89% to 2B and 11% to 2A, asindicated by
survey data through 2000. What happened was that the estimate from a model fit to the 2B
dataset was erroneously reported as the combined 2AB estimate, and that was apportioned. The
erroneous estimate of the total was 95% of the intended value, so the estimates of total CEY in
Areas 2A and 2B in last year’ s assessment were 5% less than they should have been.

The procedure in this year’s assessment (the 2001 assessment) is to estimate abundance
separately in Area 2A and 2B. Specifically, biomass in Area 2B, and only 2B, is estimated from
a standalone model fit to the Area 2B data. Biomass in Area 2A is then estimated as an
additional amount equal to 14% of the 2B estimate. The scaling factor is 14% because survey
data through 2001 indicate that 2A has 12% of the total 2AB biomass (up from 11% last year),
and that is equivalent to 2A being 14% of 2B.

The tables below show the incorrect and corrected 2000 assessment estimates for 2001,
along with this year’s estimates for 2002 cal culated by the old and new procedures. In each table,
the underlined figure is the ebio estimate for which all other values in the that table were
calculated.

Table 1. The incorrect estimates for 2001 reported in the 2000 assessment. The Area 2B
ebio estimate (66.71 M |b) was erroneoudly reported as the combined 2AB estimate and
distributed 89% to 2B and 11% to 2A.

Reported (incorrect) values.  Area2A Area2B Area2AB

2A and 2B combined.

2A = 11% of 2AB

2001 bio 7.34 59.36 66.71
Total CEY at 20% 1.47 11.87 13.34
Setline CEY 1.12 10.51 11.63

Table 2. The estimatesfor 2001 that should have appeared in the 2000 assessment, based on
the correct 2AB figure (70.14 M |b), also distributed 89% to 2B and 11% to 2A.

Corrected 2001 values. Area2A Area2B Area2AB
2A and 2B combined.

2A = 11% of 2AB

2001 bio 7.72 62.68 70.14
Total CEY at 20% 1.54 12.54 14.08

SetlineCEY 1.19 11.18 12.37




Table 3. The estimates for 2001 that would have appeared in the 2000 assessment if 2A and
2B had been separated as in this year’s assessment, with 2B ebio estimated from a
standalone model fit (the same 66.71 M Ib erroneously reported as the 2AB estimate in
Table 1), and then 2A ebio estimated as an additional amount equal to 12% of 2B
(equivalent to 11% of the 2AB total).

Recal culated 2001 values. Area?A Area2B Area2AB

2A and 2B separated.

2A = 12% of 2B

2001 ebio 8.01 66.71 74.72
Total CEY at 20% 1.60 13.34 14.94
Setline CEY 1.25 11.98 13.23

Table4. The estimatesfor 2002 that appear in thisyear’s assessment (the 2001 assessment)
with 2A and 2B separated. Ebio in 2B is estimated from a standalone model fit, and 2A ebio
Is estimated as an additional amount equal to 14% of the 2B estimate (equivalent to 12% of
the 2AB total).

The 2002 estimates from Area2A Area2B Area2AB
this year’ s assessment.

2A and 2B separated.

2A = 14% of 2B

2002 ebio 9.25 66.10 75.35
Total CEY at 20% 1.85 13.22 15.07
Setline CEY 1.31 11.75 13.06

Table 5. The estimates for 2002 that would appear in this year’s assessment if this year’s
estimates had been calculated using last year’s procedure, whereby a combined 2AB
estimate would be apportioned 88% to 2B and 12% to 2A.

The 2002 estimates using Area?A Area2B Area2AB
last year’s procedure.

2A and 2B combined.

2A = 12% of 2AB estimate

2002 ebio 8.62 63.24 71.86
Total CEY at 20% 1.72 12.65 14.37

Setline CEY 1.18 11.18 12.36




