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OUTLINE

1. Brief overview of environmental conditions in the Bering Sea based on surveys and 
modeling

2. Review of PSC catch, mortality, and survey indices

3. Relative uncertainties in halibut population dynamics that contribute to output of the 
DEIS; treatment of O26 and U26

4. Directed commercial fishery sex ratios

5. Distribution of TCEY to directed halibut fishery users in Area 4

6. Groundfish revenue impacts review

7. Percentage of Halibut QS unit Ownership, IFQ halibut fishery, by Area 4 Region, by 
State, 2020

8. Net benefits to the nation

9. Wrap up and next steps
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2021 bottom temperatures
Rohan & Barnett
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● Cold pool restricted to northwest 
of survey area
○ May have imposed some barrier 

to migration

● Extremely warm bottom waters 
on the northern inner shelf
○ Partially due to survey timing



2021 cold pool
Kearney, Rohan & Barnett
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● 2021 cold pool was 4th lowest on record
● >1SD below the time series mean

● 2021 resembles 1982 and 2004
● Warmer than average, but not extreme

Bering10K ROMS hindcast
Extracted July 1 each year



PURPOSE AND NEED FOR FOCUS ON A80 
SECTOR

 “The Amendment 80 sector is 
accountable for the majority of 
the annual halibut PSC 
mortality in the BSAI 
groundfish fisheries. While 
the Amendment 80 fleet has 
reduced halibut mortality in 
recent years, continued 
decline in the halibut stock 
requires consideration of 
additional measures for 
management of halibut PSC 
in the Amendment 80 
fisheries.”
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FIGURE 3-25 A80 HALIBUT PSC LIMIT, CATCH, AND MORTALITY, 2010 
THROUGH 2020
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FIGURE 3-39 A80 HALIBUT CATCH AND MORTALITY (TOP PANELS) 
AND SETLINE AND TRAWL SURVEY INDICES (BOTTOM PANELS), 2010 
THROUGH 2019
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FIGURE 3-40 PLOT OF ANNUAL HALIBUT CATCH AND MORTALITY 
AGAINST SETLINE AND TRAWL SURVEY INDICES 2010-2019.
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FIGURE 3-28 A80 SECTOR BYCATCH OF PACIFIC HALIBUT (MT) 
VERSUS GROUNDFISH CATCH BY TARGET SPECIES, 2010 THROUGH 
2019.
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FIGURE 3-38 ADF&G STATISTICAL AREAS WHERE HALIBUT PSC OCCURRED 
IN THE A80 FISHERY (RED) OVERLAID ON AREAS WHERE THE EBS TRAWL 
SURVEY (EBS) ENCOUNTERED HALIBUT, 2017 THROUGH 2019. 
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RELATIVE UNCERTAINTIES IN HALIBUT POPULATION 
DYNAMICS THAT CONTRIBUTE TO THE OUTPUTS IN 
THE DEIS

Many aspects of the process and halibut population were difficult to assess in this 
analysis.  These include both varying authorities process and jurisdiction.  For 
management agencies this includes: 
 The IPHC decision-making process occurs annually and may deviate from a defined 

procedure

 deciding coastwide catches and how much is allocated to BSAI-
socioeconomic factors are considered on a year-to-year basis

• The two management agencies (IPHC and NMFS) have different spatial area 
boundaries and any examination of limits set by these two agencies will 
require some simplification of the boundaries.
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RELATIVE UNCERTAINTIES IN HALIBUT POPULATION 
DYNAMICS THAT CONTRIBUTE TO THE OUTPUTS OF 
THE DEIS

For halibut there are substantial uncertainties that 
complicate estimation of future impacts:
• The variability of recruitment and weight-at-age for 

Pacific halibut is substantial and are major components 
of future uncertainty.

• The relationship between PSC limits and realized PSC 
(usage) under future conditions is highly uncertain, 
especially when PSC limits are projected outside of the 
historical range.

• The dynamics of halibut movement into and out of the 
BSAI are variable and uncertain; BSAI survey 
abundance data and results from analyses using the 
IPHC tagging data are inconsistent. 

 Additional sources of uncertainty include variability in 
the PSC selectivity from trawl gear in the BSAI which 
creates differences in age-specific mortality and causes 
variability in downstream impacts to the directed fishery. 
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Year 
% O26 

bycatch by 
weight  

2010 34.2% 
2011 43.0% 
2012 50.9% 
2013 52.4% 
2014 51.5% 
2015 38.4% 
2016 28.2% 
2017 46.3% 
2018 49.6% 
2019 60.6% 
2020 41.5% 

Average 
2010-20 45.1% 

 

Table 5-13 Three-year average percentage of 
O26 Amendment 80 halibut PSC by weight from 
observer data as calculated by weighted 
average based on sampling hierarchy, 2010-
2020. These results include data from deck 
sorting (2016 through 2020). No DMRs are 
applied.



RELATIVE UNCERTAINTIES IN HALIBUT POPULATION 
DYNAMICS THAT CONTRIBUTE TO THE OUTPUTS OF 
THE DEIS

• The relationship between PSC limits and realized PSC 
(usage) under future conditions is highly uncertain, 
especially when PSC limits are projected outside of the 
historical range.

• The dynamics of halibut movement into and out of the 
BSAI are variable and uncertain; BSAI survey abundance 
data and results from analyses using the IPHC tagging 
data are inconsistent. 

 Additional sources of uncertainty include variability in the 
PSC selectivity from trawl gear in the BSAI which creates 
differences in age-specific mortality and causes variability 
in downstream impacts to the directed fishery. 

 Consideration of impacts due to U26 
mortality can be done with a complex 
model, but the SSC recommended a 
simplified impact approach, which is 
provided in the DEIS
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Year 
% O26 

bycatch by 
weight  

2010 34.2% 
2011 43.0% 
2012 50.9% 
2013 52.4% 
2014 51.5% 
2015 38.4% 
2016 28.2% 
2017 46.3% 
2018 49.6% 
2019 60.6% 
2020 41.5% 

Average 
2010-20 45.1% 

 

Table 5-13 Three-year average percentage of 
O26 Amendment 80 halibut PSC by weight from 
observer data as calculated by weighted 
average based on sampling hierarchy, 2010-
2020. These results include data from deck 
sorting (2016 through 2020). No DMRs are 
applied.

Table created for discussion paper in 
October 2020 when a performance 
standard based on %O26 was being 

considered.  Now included as background 
information but not for impact estimation



SSC MINUTES APRIL 2021

 The SSC recognizes that actual ratios of change in PSC to change in halibut fishery limits will be 
variable over time, reflecting changing fishery selectivity (e.g., relative fraction of O26 vs. U26 in 
the PSC) and biological processes. 

 Through several iterations of the ABM analysis, these factors, and the variability inherent in them, 
have become more clear. This variability suggests that a single most likely value cannot represent 
the year-to-year differences in the relationship between these two sources of fishing mortality. 

 For this reason, the SSC recommends that the Council compare alternatives based 
on a range of plausible ratios (0.0-1.0) without an implicit or explicit likelihood assigned to each. 

 The SSC suggests that since O26 is deducted at a rate of 1.0 in the annual halibut calculations, this 
would be a logical upper bound in the case that all PSC in a particular year was O26. 

 U26, calculated to have an effect on halibut yield that is greater than 1.0 is deducted from 
individual IPHC areas in proportion to stock abundance, for which recent historical values have 
been in the range of 20% for the sum of the BSAI areas. 

 Thus, ratios from 0.0-1.0 should logically encompass a sufficiently broad enough range for 
comparison of the alternatives that is consistent with recent management.
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PACIFIC HALIBUT DIRECTED COMMERCIAL 
FISHERY SEX RATIOS

 High percentage of 
Pacific halibut 
caught in directed 
commercial 
fisheries are female

 Region 4 (4A and 
4CDE) has the 
highest percentage
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IPHC-2021-SRB019-06-p

https://www.iphc.int/uploads/pdf/srb/srb019/ppt/iphc-2021-srb019-06-p.pdf


PACIFIC HALIBUT DIRECTED COMMERCIAL 
FISHERY SEX RATIOS

 Dimorphic growth 
contributes to sex 
ratios (females grow 
bigger)

 Older fish have 
smaller percentage 
of females

 However, catch of 
very young fish (e.g. 
age 3-5) are 
probably close to 
50% females (need 
observations)
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IPHC-2021-SRB019-06-p

https://www.iphc.int/uploads/pdf/srb/srb019/ppt/iphc-2021-srb019-06-p.pdf


FIGURE 4-5 DISTRIBUTION OF TCEY TO 
DIRECTED FISHERY USERS IN IPHC AREA 4
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General approach
 A80 haul level data (PSC, 

groundfish catch, wholesale value)
 Resample hauls without 

replacement until reaching PSC 
limit or groundfish catch limit

 Separate runs with 2 groundfish 
catch limits
 310,000 mt (maximum all years) 
 290,000 mt (maximum in most 

recent years)

 Sum wholesale values to estimate 
annual revenue 

 Random and Stratified random 
resampling
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GROUNDFISH REVENUE IMPACT 
ESTIMATION
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replacement until reaching PSC 
limit or groundfish catch limit

 Separate runs with 2 groundfish 
catch limits
 310,000 mt (maximum all years) 
 290,000 mt (maximum in most 

recent years)

 Sum wholesale values to estimate 
annual revenue 

 Random and Stratified random 
resampling

19

GROUNDFISH REVENUE IMPACT 
ESTIMATION

 PSC limits and use varied over the last 10 
years 



General approach
 A80 haul level data (PSC, 

groundfish catch, wholesale value)
 Resample hauls without 

replacement until reaching PSC 
limit or groundfish catch limit

 Separate runs with 2 groundfish 
catch limits
 310,000 mt (maximum all years) 
 290,000 mt (maximum in most 

recent years)

 Sum wholesale values to estimate 
annual revenue 

 Random and Stratified random 
resampling
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GROUNDFISH REVENUE IMPACT 
ESTIMATION

 PSC limits and use varied over the last 10 
years 
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 Subset into 5 datasets

 Higher PSC use (2013-14)

 High PSC use years (2010-2014)

 all years (2010-2019, excluding 2015)

 Low PSC use years (2016-2019)

 Lower PSC use (2017-18)



GROUNDFISH REVENUE IMPACT 
ESTIMATION
 Each PSC limit has 16 revenue estimates based on “scenarios” defined by 

combination of 
 Groundfish limit (290,000t or 310,000t)

 Dataset used (years of data included)

 Sampling method (random or stratified and ordered by month)
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GROUNDFISH REVENUE IMPACT 
ESTIMATION

22



GROUNDFISH REVENUE IMPACT 
ESTIMATION

 Revenue estimates should be read for comparison across alternatives 
 Results are not stand-alone predictions of future A80 revenue under each PSC limit. Harvesters are expected to 

make strategic choices that are different from the randomized selection of hauls used in this analysis. 

 Results are aggregated at the A80 sector level
 The distribution of impacts across companies and vessels will differ based on many factors, most notably fishing 

portfolio

 Estimates are based on actual fishery data
 Only reflects the environmental conditions and fishing behavior that occurred during the past 10 years

 Does not estimate outcomes under a changed environment or management regime, future TACs or market 
conditions, or incorporate potential future fishing adaptations or operational changes 

 No predetermined relationship between PSC use and PSC limit
 Implicit assumption that 100% of PSC use is possible (and is reached unless groundfish limit is reached first)

 Random selection of hauls
 Hauls are selected based on their prevalence in the underlying distribution 

 Less likely to include the most extreme examples such as a year in which the fleet has difficulty avoiding halibut and 
accumulates PSC at a more rapid rate 

 Results center around the mean

 Does not assume specific fishing strategy or operational response 23



GROUNDFISH REVENUE IMPACT 
ESTIMATION

 Generally, lower PSC limits tend to result in reduced groundfish revenue
 Revenue constrained by PSC at low PSC limits (shaded green in table)

 Similar revenue estimates under both groundfish limits

 Revenue constrained by groundfish limits at higher PSC limits (shaded blue in table)
 Revenue estimates vary with groundfish limit

 Revenue estimates are lower under the high PSC use and higher under low PSC use datasets 
 Large range of potential revenue for each PSC limit based on high or low PSC use

 The range of estimates under each dataset (years sampled) should be considered when 
comparing alternatives

 Given reductions in PSC limits and operational changes such as increased deck sorting, it is 
most likely that future PSC use will be similar to what has been seen in the years since 2015  
(estimates using 2016-19 or 2017-18 data are most likely). 

 However, it is possible that estimates using the earlier, higher PSC-use datasets may be 
representative if encounter rates were to increase and efforts to reduce mortality became less 
effective.
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SIA TABLE 69. PERCENTAGE OF HALIBUT QS UNIT OWNERSHIP, IFQ HALIBUT FISHERY,  BY 
AREA 4 REGION, BY STATE, 2020
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5.6 NET BENEFITS TO THE NATION

 The analysis in this section is qualitative and based on the calculation of net benefits (change in 
produce and consumer surplus) and not welfare economics. 

 It is anticipated that, depending on the size of the halibut PSC mortality limit reduction to the A80 
sector, the proposed action is expected to:
 Negatively affect producer surplus (dependent on the preferred alternative chosen and unknown 

future conditions) 
 the expected reductions in the A80 producer surpluses and importers of A80 species are not offset by increases 

in producer surpluses generated by harvesters, processors, and sellers of any increased catch in the directed 
halibut fisheries. Quantitative estimates are not provide based on direction from the SSC not to compare the 
quantitative estimates of gross revenue changes between the A80 and directed halibut fishery.

 Consumer surplus will be little changed and will depend on the relative cost and availability of 
substitutes in the world whitefish market. 

 Overall, net benefits to the Nation are expected to be negative. 
 The magnitude cannot be quantified and is expected to be more negative as the mortality limit 

reduces the amount of A80 species catch taken on an annual basis and increases costs associated 
with the harvest of those species. 
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WRAP UP AND NEXT STEPS
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SELECTING A PREFERRED ALTERNATIVE
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ADDITIONAL ITEMS FOR CLARIFICATION

 What to do in the case of a missing survey value (as with 2020 or in the 
case of reduced survey effort)?  This is particularly important for the EBS 
trawl survey

 Any clarifications to option 3?
 Confirm that it is the Council’s intent that the annual limit is not retained as a 

hard cap in subsequent years

 Consider modifying the evaluation of an overage based on rolling multi-year 
basis rather than within a single-year only

 Implementation considerations: Option 2 vs some other method to set 
Year 1 limit
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BALANCING THE NATIONAL STANDARDS: 
POLICY TRADE-OFFS
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