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Additional Harvest Decision Tables, Treatment and effects of Pacific halibut
discard mortality (bycatch) projected for 2020 and 2021, and time series of
bycatch and discard mortality

PREPARED BY: IPHC SECRETARIAT (28 JANUARY 2019)

TOPIC 1: Additional Harvest Decision Tables

TOPIC 2: Extension to IPHC-2019-AMO095-INFO7: Inclusion of 2020 and
2021 potential effects of bycatch

TOPIC 3: Time series of bycatch and commercial discard mortality
estimates

TOPIC 1: Additional Harvest Decision Tables

Purpose

On request, this section includes Harvest Decision Tables reflecting alternative harvest
strategy (‘reference levels’) of Fasw, Fasw and Fsow. These projections represent a
constant catch over the three-year period (identical to the standard Fas table), such that
the stock trend and status sections remain unchanged. However, the fishery trend and
status sections reflect the probabilities of having to reduce catch to achieve the alternative
reference level and exceeding that reference SPR.

Page 10of 11



INTERNATIONAL PACIFIC
HaLIBuT CoMMISSION

IPHC-2019-AMO095-INFO8

Alternative 1:

TABLE 1. Alternative Harvest decision table for 2019 based on a reference level of fishing intensity of Fas%. Columns
correspond to yield alternatives and rows to risk metrics. Values in the table represent the probability, in “times out of 100”
(or percent chance) of a particular risk.

No

5 o Status Reference
2019 Alternative fishing
) quo SPR=43%
Lmortalit
Total mortality (M Ib) 0.0 11.7(]21.8|31.8(37.6| 39.0 {40.4|41.8|43.1|44.3 45.5 46.8|48.3(49.9||61.8
TCEY (M Ib) 0.0 10.0(|20.0|30.0(35.8| 37.2 |38.6|40.0|41.3|425 43.7 45.0|46.5(48.1||60.0
2019 Fishing intensity F1009% | F78% | | Fea% | Fsa% | Faow | Fasw | Faz9 | Fasw | Fase | Faa% Fazw Fa290 | Fa16 | Faow | | Faan
Fishing intensity interval - 56-87%| |41-76%[31-67%|27-63%| 26-62% [25-61%|25-60% [24-59%|23-59%| 23-58%  |22-57%|22-56%|21-55%| |17-49%
2020 is less than 2019 3 26 |60 | 77| 81 | 84|87 |90 |92 93 95 | 96 | 97 ||>99] a
mn
is 5% less than 2019 <1 1 (10| 26| 30 |34 |37 |39]|41 43 45 | 48 | 50 78 | b
Stock Trend i 2021 is less than 2019 7 41 | 75|90 | 93 |94 | 96 | 97 | 98 98 99 [ 99 [ 99 [|>99] ¢
mn
(spawning biomass) is 5% less than 2019 1 ||11|42|57| 61 |65|69 |73 |77 80 |83|87|90||99|d
i 2022 is less than 2019 12 51 (82|93 | 94 [ 96 | 97 | 98 | 98 99 99 | 99 [>99||>99] e
mn
is 5% less than 2019 28 | 58|76 | 79 | 83|86 |88 |90 92 93 | 95| 96 ||>99] ¢
i 2020 is less than 30% 11|14 |17 | 17 |18 |18 | 19| 19 20 20 (21|21 25 |g
mn
is less than 20% <l||<1|<1l|<1| <1 |<1|<1l|<1|<1 <1 <1l|<1|<1 1 |hn
Stock Status i 2021 is less than 30% 7 13| 20| 24| 25 | 25|26 | 27| 27 27 28 129 | 29 33 ]i
(Spawning biomass) is less than 20% <1 <1 | <1 1 1 1 1 2 2 2 3 3 4 10 | i
i 2022 is less than 30% 8 17 | 25|28 29 |29 30|30 |31 31 32|33 |33 41 |k
n
is less than 20% <1 <1| 2 4 5 6 7 8 9 10 12 | 13| 15 24 |1
is less than 2019 <1|/10| 25|29 | 33 [ 37|42 |46 |51 54 58 | 62|66 || 88 |m
in 2020
is 10% less than 2019 <1 5 |125|126| 27 | 29|32 | 35| 39 43 47 | 52 | 56 80 |n
Fishery Trend i 2021 is less than 2019 <1 14 | 26 | 35| 39 |44 | 49 | 53 | 56 60 63 | 67| 70 92 |o
(TCEY) is 10% less than 2019 <1 9 |25|129| 31 | 35|39 |43 | 47 50 54 | 58 | 62 86 | r
is less than 2019 <1|| 18| 27|40 | 45 |49 |53 |56 |59 62 66 | 69| 73 || 94 |a
in 2022
is 10% less than 2019 <1 14 | 26 | 33| 37 | 41|45 | 48| 52 55 58 | 61 | 65 88 |r
Fishery Status = 5019 | is above Fss - <1|| 7 |25|27| 28 |31|36|40|45| 50 |53 |57|61||83]|s
(Fishing intensity)
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Alternative 2:

TABLE 2. Alternative Harvest decision table for 2019 based on a reference level of fishing intensity of Fas%. Columns
correspond to yield alternatives and rows to risk metrics. Values in the table represent the probability, in “times out of 100"
(or percent chance) of a particular risk.

No
2019 Alternative fishing
mortalit
Total mortality (M Ib) 0.0 11.7||21.8|31.8|37.6 39.0 404 | 41.8 |43.1|44.3|455|46.8(48.3(49.9||61.8
TCEY (M Ib) 0.0 10.0||20.0|30.0|35.8 37.2 38.6 | 40.0 |41.3|42.5(43.7|45.0|46.5|48.1||60.0

2019 Fishing intensity F100% | F78% | | Feaw | Fsa% | Fagws Fago Fa79 | Fasw | Fasw | Faaw | Fazos | Fazos | Fa1o | Faow | | Faaw
Fishing intensity interval - 56-87%| |41-76%[31-679(27-63%|  26-62% | 25:61% | 25-60% |24-59% | 23-59% | 23-58% |22-57% | 22-56% | 21-55% | |17-49%

Reference
SPR=48%

is less than 2019

3 26 | 60 | 77 81 84 | 87 |90 |92 | 93 | 95| 96 | 97 ||>99] a
<1 1|10 |26 30 34 | 37 |39 |41 |43 | 45|48 |50 || 78 |¢®
7 41 | 75 | 90 93 94 | 96 | 97 | 98 |98 | 99 | 99 | 99 | |>99]| ¢
1 11| 42 | 57 61 65 | 69 | 73|77 80|83 |87 |90 ||99|d
12 || 51|82 | 93 94 96 | 97 |98 | 98 | 99 | 99 | 99 |>99||>99] e
3 28 | 58 | 76 79 83 | 86 |88 |90 |92 |93 | 95|96 ||>99]f

in 2020

is 5% less than 2019

Stock Trend is less than 2019
. in 2021
(spawning biomass) is 5% less than 2019

is less than 2019
in 2022

is 5% less than 2019

is less than 30% 11| 14 | 17 17 18 |18 |19 |19 | 20|20 |21 |21 || 25 |9
<1 <1l|<1]|<1 <1 <1l | <1 |<1l|<1|<1|<1l|<1]|<1 1 |n

13|20 | 24 25 25 | 26 |27 |27 |27 |28 |29 |29 || 33|

in 2020

is less than 20%

is less than 30%
Stock Status in 2021

(Spawning biomass) is less than 20% <1 <1 | <1 1 1 1 1 2 2 2 3 3 4 10 |i
in 2022 is less than 30% 17 25 28 29 29 30 30 31 31 32 33 33 a1 K
mn

is less than 20% <1 <1]| 2 4 5 6 7 8 9 (10| 12| 13| 15 24 |1

is less than 2019 <11]|21]|29]|49 55 59 | 64 |67 |70 |74 |77 80|84 || 97 |m
<1]|| 16| 26 | 36 42 47 | 52 |56 |60 |63 |66 | 70| 74 || 93 |
<1]| 23|33 |54 59 63 |67 |71 |74 |77 80|84 |87||98]|e°
<1|| 19|27 |43 48 53 | 57 |61 |64 |67 71|74 |78 |96 |r
<1||24|38|57 61 65 | 69 |73 |76 |79 82|86 |89 |99 |a

<1||21|30| 48 52 56 | 60 |63 |66 |70 (73|77 |80 ||97|r

in 2020
is 10% less than 2019

Fishery Trend is less than 2019

in 2021
(TCEY) is 10% less than 2019

is less than 2019

in 2022
is 10% less than 2019

Fishery Status
(Fishing intensity)

in 2019 is above Fg,

<1|| 20| 27 | 45 50 56 | 60 |64 |67 |70 |73 |76 |80 || 96 |s

(o] ~
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Alternative 3:

TABLE 3. Alternative Harvest decision table for 2019 based on a reference level of fishing intensity of Fso%. Columns
correspond to yield alternatives and rows to risk metrics. Values in the table represent the probability, in “times out of 100"
(or percent chance) of a particular risk.

2019 Alternative fis':?ng Reference Status
mortality SPR=50% guo

Total mortality (M Ib) 0.0 11.7|(21.8|31.8 36.1 37.6| 39.0 {40.4|41.8(43.1|44.3|45.5|46.8(48.3(49.9||61.8

TCEY (M Ib) 0.0 10.0||20.0| 30.0 34.3 35.8| 37.2 |38.6(40.0|41.3|42.5(43.7|45.0|46.5|48.1||60.0

2019 Fishing intensity F100% [ F7s% | | Feas | Fsa% Fsow | Faow | Fasw | Fazes | Faew | Fasw | Faaw | Fase | Fazee | Faios | Faow | | Faan

Fishing intensity interval - 56-87%)| |41-76%|31-67% 28-64% 27-63%| 26-62% |25-61% [ 25-60% [24-59% |23-59% |23-58% [22-57%(22-56%|21-55%| |17-49%
in 2020 is less than 2019 3 26 | 60 73 77| 81 |84 |87 |90 |92 |93 (95|96 | 97 ||>99]a
is 5% less than 2019 <1 1|10 22 26| 30 | 34|37 |39|41 |43 |45|(48 |50 || 78 |»b
Stock Trend _ is less than 2019 7 41 | 75 87 90| 93 |94 | 96 | 97 | 98 | 98 | 99 | 99 | 99 ||>99] ¢
(spawning biomass) " ** 76, oS than 2019 1 |{11|42| 53 |57| 61 65|69 |73 |77 |80 |83|87|90]||99|d
200 is less than 2019 12 || 51 | 82 91 93| 94 |96 | 97 |98 | 98 | 99 | 99 | 99 |>99||>99] e
is 5% less than 2019 28 | 58 71 76 | 79 | 83|86 (88|90 |92 |93 |95 (96 |[>99]
in 2020 is less than 30% 11 | 14 16 17 17 18 (18 |19 |19 | 20|20 (21|21 25| g
is less than 20% <1l | <1 <1 <1 <1 <l |<1|<1|<1|<1|<1|<1|x1 i
Stock Status i 2021 is less than 30% 13| 20 23 24 | 25 | 25| 26 |27 |27 |27 | 28| 29 | 29 331
(Spawning biomass) is less than 20% <1 | <1 1 1 1 1 1 2 2 2 3 3 4 10 | i
i 2022 is less than 30% 17 | 25 28 28| 29 |29|30|30|31|31(32(33[33]|41]«
is less than 20% <1| 2 4 4 5 6 7 8 9 10|12 |13 |15 || 24 |1
) is less than 2019 24 34 53 58 63 67 71 75 78 81 84 87 90 99 |m
2o is 10% less than 2019 20 | 27 39 45| 50 |55 |60 |64 |67 |70 | 73|77 |80 (|96 |n
Fishery Trend is less than 2019 24 | 40 56 62| 66 | 70| 74 | 78|81 |84 |87 [90(92 (|99 |
(TCEY) is 10% less than 2019 22 | 30 45 50| 55 |60 | 64 |68 |71 |74 |77 |81|(84([98]pr
_ is less than 2019 25 | 44 58 63| 68 | 72|76 |79|83|85|88|91(93 (|99 |«
2922 [is 10% tess than 2010 23[35| 49 |s54| 58 |62| 66| 70|73 |76 |79 |83 |86||08]"

Fishery Status . .

(Fishing intensity) " 2019 is above Fye, - <1||23]|31 50 55| 60 |64 |68 | 72|75 |78 81|84 |87 ||98]s
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TOPIC 2: Inclusion of 2020 and 2021 potential effects of bycatch

Purpose

This analysis supplements the 14 December 2018 Briefing note with two additional years
of evaluation of the effects of bycatch (U26 and all sizes) on the FCEY and TCEYs by
IPHC Regulatory Area, Biological Region, and coastwide.

Bycatch definition: Pacific halibut mortality during fisheries that cannot legally retain
Pacific halibut

Discard mortality definition: Pacific halibut not retained and subsequently estimated to
have died during the directed commercial fishery

Caveats: The effects of bycatch beyond the one-year projection (2019) will be
increasingly influenced by recruitment estimates not yet informed by data, instead relying
on the central tendency of model stock-recruitment relationships or historical averages.
Therefore, these additional years should not be considered formal projections, but may
be used in a comparative manner to gauge potential future effects.

The methods for comparing results remain identical to those used for the 14 December
2018 briefing note. The extensions to the time-series were made by:
1) Extending the Interim Management Procedure (IMP) through 2019 and then
comparing the mortality levels for the IMP for 2020 with and without any bycatch
and with and without U26 bycatch (Table 4).
2) Extending the Interim Management Procedure (IMP) through 2019 and 2020 and
then comparing the mortality levels for the IMP for 2021 with and without any
bycatch and with and without U26 bycatch (Table 5).

Discussion

The results of the additional two years of evaluation of the potential effects of bycatch are
gualitatively very similar to those for 2019. As the IMP TCEY levels decrease slowly over
the three-year period, the effects of bycatch are also decreased as the stock is at lower
abundance and the age structure is somewhat more truncated; this leads to less
pronounced differences between the effects of different sources of mortality. For example,
the rate of TCEY increase per pound of U26 bycatch reduced goes from 1.87 (Table 2 in
the 14 December 2018 Briefing note) to 1.77 in 2020 (Table 4) and then 1.70 in 2021
(Table 5).
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TABLE 4. Comparison among 2020 FCEYs and TCEYs from the IPHC’s Interim Management Procedure (IMP), a potential
case of no bycatch, and a potential case of no U26 bycatch.

Interim Management Region Region Region Region
Procedure (IMP) 2A 2B 2C 3A 3B 4A 4B 4ACDE 2 3 4 4B Total
FCEY 0.61 3.93 421 12.56 2.30 1.84 1.64 2.47 8.75 14.87 4.30 1.64 29.56
TCEY 0.75 4.75 6.05 15.81 2.87 2.14 1.88 4.44 11.55 18.67 6.57 1.88 38.68
No Bycatch Region Region Region Region
(-6.06 MlIb) 2A 2B 2C 3A 3B 4A 4B ACDE 2 3 4 4B Total
FCEY 0.81 4.61 479  15.28 2.87 2.19 2.02 4.69 10.21 18.15 6.89 2.02 37.26
Difference from IMP 0.19 0.68 0.58 2.72 0.57 0.35 0.38 2.23 1.45 3.29 2.58 0.38 7.70
Percent difference 31.5% 17.2% 13.8% 21.6% 24.7% 19.3% 23.4% 90.3% 16.6% 22.1%  60.0% 23.4% 26.1%
2020 FCEY increase rate (Ibs FCEY/lbs bycatch)  1.27
TCEY 0.82 5.18 6.61 17.24 3.13 2.33 2.05 4.84 12.60 20.37 7.17 2.05 42.20
Difference from IMP 0.07 0.43 0.55 1.44 0.26 0.19 0.17 0.40 1.05 1.70 0.60 0.17 3.52
Percent difference 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1% 9.1%
2020 TCEY increase rate (Ibs TCEY/Ibs bycatch)  0.58
No U26 Bycatch Region Region Region Region
(-1.73 Mib) 2A 2B 2C 3A 3B 4A 4B ACDE 2 3 4 4B Total
FCEY 0.67 4.30 469 13.81 2.51 2.00 1.78 2.81 9.65 16.33 4.81 1.78 32.57
Difference from IMP 0.06 0.36 0.48 1.25 0.21 0.16 0.15 0.34 0.90 1.46 0.50 0.15 3.01
Percent difference 9.5% 9.2% 11.4% 9.9% 9.1% 87% 8.9% 14.0% 10.3% 9.8% 11.7% 8.9% 10.2%
2020 FCEY increase rate (Ibs FCEY/Ibs U26 bycatch) 1.74
TCEY 0.81 5.12 6.53 17.05 3.09 2.30 2.03 4.79 12.46 20.15 7.09 2.03 41.736
Difference from IMP 0.06 0.38 0.48 1.25 0.23 0.17 0.15 0.35 0.91 1.48 0.52 0.15 3.06
Percent difference 79% 79% 7.9% 7.9% 7.9% 7.9% 7.9% 7.9% 7.9% 7.9% 7.9% 7.9% 7.9%
2020 TCEY increase rate (Ibs TCEY/Ibs U26 bycatch)  1.77
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TABLE 5. Comparison among 2021 FCEYs and TCEYs from the IPHC’s Interim Management Procedure (IMP), a potential
case of no bycatch, and a potential case of no U26 bycatch.

Interim Management Region Region Region Region
Procedure (IMP) 2A 2B 2C 3A 3B 4A 4B 4CDE 2 3 4 4B Total
FCEY 0.58 3.72 393 1184 2.18 1.75 1.55 2.27 8.24 14.02 4.01 1.55 27.82
TCEY 0.72 4.53 5.78 15.08 2.74 2.04 1.80 4.23 11.02 17.82 6.27 1.80 36.91
No Bycatch Region Region Region Region
(-6.06 Mib) 2A 2B 2C 3A 3B 4A 4B 4CDE 2 3 4 4B Total
FCEY 0.77 4.39 449 14,51 2.74 2.09 1.93 4.48 9.65 17.25 6.57 1.93 35.40
Difference from IMP 0.19 0.66 0.56 2.67 0.56 0.35 0.38 2.21 1.41 3.23 2.56 0.38 7.58
Percent difference 329% 17.8% 143% 225% 25.6% 19.9% 243% 97.6% 17.2% 23.0% 63.8% 24.3% 27.2%
2021 FCEY increase rate (Ibs FCEY/Ibs bycatch)  1.25
TCEY 0.78 4.94 6.31 16.47 2.99 2.23 1.96 4.62 12.04 19.46 6.85 1.96 40.30
Difference from IMP 0.07 0.42 0.53 1.38 0.25 0.19 0.16 0.39 1.01 1.64 0.58 0.16 3.39
Percent difference 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2% 9.2%
2021 TCEY increase rate (Ibs TCEY/Ibs bycatch)  0.56
No U26 Bycatch Region Region Region Region
(-1.73 Mib) 2A 2B 2C 3A 3B 4A 4B ACDE 2 3 4 4B Total
FCEY 0.64 4.07 439 13.04 2.38 1.90 1.69 2.60 9.10 15.43 4.50 1.69 30.72
Difference from IMP 0.06 0.35 0.46 1.20 0.20 0.15 0.14 0.33 0.87 1.40 0.48 0.14 2.89
Percent difference 9.7% 9.4% 11.7% 10.1% 9.2% 88% 9.1% 14.6% 10.5% 10.0% 12.1% 9.1% 10.4%
2021 FCEY increase rate (Ibs FCEY/Ibs U26 bycatch)  1.67
TCEY 0.77 4.89 6.24  16.29 2.95 2.20 1.94 4.57 11.90 19.24 6.77 1.94 39.853
Difference from IMP 0.06 0.36 0.46 1.20 0.22 0.16 0.14 0.34 0.88 1.42 0.50 0.14 2.94
Percent difference 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
2021 TCEY increase rate (Ibs TCEY/Ibs U26 bycatch)  1.70
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TOPIC 3: Time series of bycatch and commercial discard mortality
estimates
These bycatch estimates are based on the data available for the 2018 stock assessment,

and will be updated for the 2019 AM with end-of-year estimates pending resolution of the
U.S.A. government shutdown. Bycatch mortality of Pacific halibut:

Table 6: Bycatch (mortality during fisheries that cannot leqgally retain Pacific
halibut) <26 inches in length (U26; million net pounds)

Table 7: Bycatch (mortality during fisheries that cannot leqgally retain Pacific
halibut) >26 inches in length (026; million net pounds)

Table 8: Discard mortality (Pacific halibut not retained and subsequently estimated
to have died during the directed commercial fishery) all sizes (all sizes; million net

pounds)
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TABLE 6. Bycatch mortality (mortality during fisheries that cannot legally retain Pacific halibut) of
Pacific halibut <26 inches in length (U26; million net pounds).

Year 2A 2B 2C 3A 3B 4A 4B 4CDE Total
1990 0.02 035 0.05 053 033 097 007 197 4.29
1991 0.02 0.41 0.04 062 0.24 148 0.05 3.63 6.48
1992 0.03 0.25 0.04 050 038 152 010 397 7.18
1993 0.03 0.50 0.21 134 034 147 015 273 6.76
1994 0.03 0.16 0.03 0.65 0.22 083 0.09 254 455
1995 0.04 0.21 0.04 0.70 044 099 0.12 162 4.16
1996 0.01 0.02 0.03 059 044 068 005 114 296
1997 0.01 0.02 0.04 0.62 034 067 007 089 266
1998 0.01 0.02 0.01 0.43 0.24 043 008 110 232
1999 0.01 001 001 053 030 0.75 006 154 321
2000 0.01 0.02 0.01 053 026 066 0.05 160 3.13
2001 0.01 0.00 0.01 071 053 045 0.06 106 2.83
2002 0.10 0.02 0.02 056 066 089 005 126 354
2003 0.04 0.02 0.02 08 059 076 0.03 157 3.89
2004 0.04 003 002 100 043 0.75 0.03 155 3386
2005 0.12 0.04 002 087 038 086 0.04 177 4.09
2006 0.13 0.02 001 096 040 0.75 0.24 192 4.42
2007 0.07 0.02 001 091 032 068 014 187 4.03
2008 0.03 001 o001 099 039 053 011 175 3381
2009 0.04 002 001 087 037 067 014 156 3.67
2010 0.00 001 o001 081 033 045 014 163 338
2011 0.00 0.02 001 087 033 042 014 118 296
2012 0.01 003 001 061 034 063 0.08 166 335
2013 0.00 0.02 000 048 033 038 0.02 181 3.03
2014 0.00 0.02 0.00 058 0.27 0.23 0.02 160 273
2015 0.00 003 o000 0.73 0.22 0.26 0.01 134 258
2016 0.00 0.02 000 053 043 0.16 0.01 093 207
2017 0.00 0.02 o000 032 021 0.14 001 103 173
2018 0.00 0.02 o000 037 011 010 0.01 112 173
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TABLE 7. Bycatch mortality (mortality during fisheries that cannot legally retain Pacific halibut)
of Pacific halibut >26 inches in length (026; million net pounds).

Year 2A 2B 2C 3A 3B 4A 4B 4CDE Total
1990 0.38 133 0.80 358 172 103 087 3.68 13.39
1991 038 158 0.70 4.23 143 085 105 298 13.19
1992 042 149 0.70 3.77 160 097 107 3.09 13.11
1993 042 116 053 296 073 033 070 239 9.20
1994 042 1.06 049 326 117 136 095 3.70 12.40
1995 058 131 031 226 132 103 083 413 11.78
1996 0.61 0.28 032 216 151 129 088 447 11.50
1997 0.61 0.20 036 234 110 116 080 430 10.85
1998 1.07 0.19 0.08 224 115 137 0.77 398 10.84
1999 098 0.18 0.05 236 144 103 0.78 3.52 10.33
2000 0.81 0.212 0.11 236 125 1.07 0.77 330 9.90
2001 083 0.17 0.04 230 114 120 0.72 3.63 10.04
2002 054 0.22 0.04 139 127 080 0.75 3,53 855
2003 0.23 0.22 0.05 208 114 082 0.72 292 8.18
2004 0.25 0.23 005 243 084 081 0.71 2.88 8.20
2005 0.42 031 004 211 0.74 092 0.81 3.29 8.65
2006 045 0.27 005 177 095 099 058 3.02 8.08
2007 0.32 030 006 169 0.75 091 034 294 7.28
2008 040 0.13 o006 183 092 070 0.26 276 7.05
2009 047 020 004 161 0.88 0.89 032 246 6.87
2010 0.34 0.17 005 149 0.77 0.60 034 256 6.32
2011 0.09 0.21 004 161 0.79 055 034 185 549
2012 0.11 0.16 004 112 080 0.84 0.18 261 5385
2013 0.07 0.20 003 115 0.56 050 0.12 3.17 5.80
2014 0.10 0.22 002 130 0.71 0,57 0.11 3.17 6.19
2015 0.08 030 002 137 044 038 0.21 209 4389
2016 0.10 0.25 0.03 127 044 041 014 232 495
2017 0.13 0.23 002 111 0.68 0.26 0.20 172 434
2018 0.13 0.27 003 128 036 0.18 0.22 187 433
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TABLE 8. Discard mortality (Pacific halibut not retained and subsequently estimated to have died
during the directed commercial fishery) all sizes (all sizes; million net pounds)

Year 2A 2B 2C 3A 3B 4A 4B 4CDE Total
1990 0.04 044 051 169 041 015 0.07 0.09 3.40
1991 0.01 0.24 0.52 167 0.71 0.13 0.08 0.12 3.47
1992 0.02 0.22 0.44 123 039 0.09 0.07 0.05 250
1993 0.03 0.32 0.41 0.85 0.25 0.08 0.06 0.05 2.06
1994 0.01 0.27 0.44 1.48 0.13 0.06 0.07 0.05 251
1995 0.01 0.23 0.16 042 006 002 002 002 0.93
1996 0.01 0.21 0.18 054 0.08 0.04 004 005 1.15
1997 0.01 0.29 0.19 053 025 0.06 0.05 0.07 1.45
1998 0.02 0.33 0.23 0.68 0.29 0.07 0.05 0.06 1.72
1999 0.02 032 0.23 055 032 0.07 007 0.06 1.64
2000 0.02 0.19 020 048 038 0.09 0.06 0.03 145
2001 0.02 0.25 0.23 046 048 0.13 0.08 0.04 1.69
2002 0.02 0.20 0.17 065 052 010 0.04 0.02 172
2003 0.04 034 020 068 065 0.11 0.04 0.03 209
2004 0.02 031 037 076 0.72 0.08 0.03 0.03 231
2005 0.04 034 034 072 057 014 0.02 0.05 222
2006 0.05 061 044 074 048 0.10 0.01 0.06 249
2007 0.04 053 038 097 045 0.14 0.02 0.08 260
2008 0.04 045 030 100 0.68 0.15 0.03 0.11 276
2009 0.05 035 030 118 0.80 0.16 0.02 0.09 295
2010 0.03 030 0.26 145 090 0.14 0.04 0.0 321
2011 0.03 0.28 0.08 093 0.77 0.14 0.04 0.19 247
2012 0.03 0.22 010 059 0.53 0.10 0.04 0.08 1.67
2013 0.03 0.21 011 052 040 0.07 0.04 0.06 143
2014 0.02 025 012 044 033 0.04 0.06 0.05 130
2015 0.03 0.24 012 052 0.22 0.08 0.04 0.05 129
2016 0.04 0.23 012 038 0.23 0.05 0.06 0.07 118
2017 0.02 0.18 009 035 0.24 0.06 0.03 0.03 0.99
2018 0.02 0.14 006 029 021 0.07 0.02 0.03 0.83
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