INTERNATIONAL PACIFIC

-
HALIBUT COMMISSION

MSE progress and
development of a
Harvest Strategy Policy

Agenda item: 4.1.2
IPHC-2024-SRB025-07
(A. Hicks, I. Stewart, D. Wilson)




Outline

* Harvest Strategy Policy (HSP)
* Goals and Objectives

* Management Procedures (MPs)
* FISS Designs
* Depensation




Harvest Strategy Policy

IPHC-2023-SRB023-R, para. 30: The SRB RECOMMENDED that the Commission consider revising
the harvest policy to (i) determine coastwide TCEY via a formal management procedure and (ii)
negotiate distribution independently (e.qg. during annual meetings). Such separated processes are

used in other jurisdictions (e.g. most tuna RFMOs, Mid Atlantic Fishery Management Council, AK
Sablefish, etc.).

e Updated in the new draft Harvest Strategy Policy (HSP) available as
info document IPHC-2024-SRB025-INFO1



https://www.iphc.int/uploads/2024/08/IPHC-2024-SRB025-INF01-IPHC-2024-HSP2024-Interim-HSP.pdf
https://www.iphc.int/uploads/pdf/srb/srb023/iphc-2023-srb023-r.pdf
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Draft Harvest Strategy Policy

* Four chapters

Introduction

Objectives and key principles
Development of the HSP
Applying the HSP

* Some sections are yet to be completed
» Definition of overfishing
* Monitoring
e Stock Assessment

* Any changes to the MP elements
* E.g.SPR, assessment frequency, ...




Overfished and Overfishing

Overfished: when the estimated probability that female spawning
stock biomass is below the limit reference point (SB,\,-,qs) iS greater
than 50%.

Overfishing: where the stock is subject to a level of fishing that would
move it to an overfished state, or prevent it from rebuilding to a ‘not
overfished’ state, within a specific time-frame and probability, to be
determined.

* For example, a fishing mortality or fishing intensity applied consistently for
the next three years would result in a greater than 50% chance that the stock
is less than 20%

* Using a fishing mortality (TCEY) would make this easily determined from the decision
table




One Exceptional Circumstance

IPHC-2024-SRB024-R, para 25. RECALLING paper IPHC-2024-
SRB024-03, Appendix A, SRB023-Rec.08 (para. 27), the SRB
RECOMMENDED:

a) removing “exceptional circumstance” item c¢ because the
expected timeline of stock assessments and OM updates will
automatically revise biological parameters and processes;

b) removing “exceptional circumstance” item b because:

« even though the operating model is an adequate
representation of the coastwide dynamics and is useful for
development of a coastwide MP, additional work on the
regional stock dynamics needs to be done to improve
correspondence with regional observations;

» improving estimation of regional stock dynamics is a longer-
term project that the Secretariat will continue to work on with
input from the SRB;

» as per paragraph 21, the SRB suggests that the annual
TCEY distribution should not be included in a MP.
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The coastwide all-sizes FISS WPUE or NPUE
from the space-time model falls above the
97.5th percentile or below the 2.5th percentile
of the simulated FISS index for two or more
consecutive years



https://www.iphc.int/uploads/2024/06/IPHC-2024-SRB024-R-Report-of-the-SRB024.pdf

Additional Exceptional Circumstances

 IPHC-2024-MSAB019-R, para. 53: The MSAB NOTED that the FISS is conducted to
measure the population and that it may not be an accurate depiction of the fishery, and that
fishery-dependent data may provide insights into fishery concerns that the FISS may not
capture.

 IPHC-2024-MSAB019-R, para. 54: The MSAB REQUESTED that the SRB and Secretariat
work together to consider different ways to incorporate fishery-dependent data into an
exceptional circumstance.

e Delineate between

* changes in fishery-dependent data that fall within the scope of the MSE
e Catch-rates reflecting population abundance, management measures in the MP, ...
and

* those that are caused by management actions not reflective of dynamics
modelled in the MISE

* Changes in catch rates due to avoidance/targeting of other species, closed areas, ...



https://www.iphc.int/uploads/2024/05/IPHC-2024-MSAB019-R-Report-of-the-MSAB019-1.pdf
https://www.iphc.int/uploads/2024/05/IPHC-2024-MSAB019-R-Report-of-the-MSAB019-1.pdf

Summary of Draft Harvest Strategy Policy

Timeline

e Update draft for MSAB020
e Directives from WM2024

* MISAB provide recommendations in October
 Commission discuss updated draft at IM100

e Commission to consider for endorsement at AM101




Goals and objectives

IPHC-2024-SRB024-R, para 22. The SRB RECOMMENDED that the Commission develop a

more specific and quantifiable catch objective to replace Objective c) (from AM099—-Rec.02)
“Optimize average coastwide TCEY”.

IPHC-2024-SRB024-R, para 23. The SRB RECOMMENDED that the Commission consider
revising Objective b) (from AM099-Rec.02) “Maintain the long-term coastwide female spawning
stock biomass at or above a biomass reference point (B36%) 50% or more of the time” to utilise a
lower percentile than the 50th (median) to reflect concerns associated with the implications of low
CPUE for the fishery at the 36% target for relative spawning biomass. A lower percentile better
captures the role of uncertainty in this performance measure.

4™ ad hoc meeting of the MSAB
 Met on 18 July 2024 to discuss objectives

5. The focus of the ad hoc working group is to explore potential new objectives to replace
priority objective b) and c) that are consistent with recent decisions by the Commission to
depart from the current interim harvest strategy using SPR=43%
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https://www.iphc.int/uploads/2024/06/IPHC-2024-SRB024-R-Report-of-the-SRB024.pdf
https://www.iphc.int/uploads/2024/06/IPHC-2024-SRB024-R-Report-of-the-SRB024.pdf

Optimize average coastwide TCEY

* More discussion at MSAB020

* 4t 3d hoc meeting of the MSAB

12. The objective “optimize yield” may include reducing interannual variability
in yield
* Optimizing yield may include multiple factors such as high yields and low
interannual variability




Maintain RSB at or above 36%

* SPR=43% results in a long-term median RSB of 38.8%
* SPR=40% results in a long-term median RSB of 36.6%
* Recent decisions equate to an SPR > 50%

* 4t 3d hoc meeting of the MSAB

10. A management procedure defined as a reference fishing intensity or more
conservative would provide flexibility to the Commission to reduce fishing
intensity when short-terms trends are of concern

14. Evaluating MPs based on performance of the worst conditions (e.qg. low
productivity regime) may result in avoiding low stock sizes under any
conditions




A potential new objective

e Catch-rates and absolute biomass seem to be important, especially when they
are low, and even though stock status is above RSB,

* Threshold objective (RSB;,,,) easily met, even when catch-rates and absolute
spawning biomass are low

* RSB 50™ and 25 percentile with SPR=43% are 38.8% and 36.6%

e 4% 3d hoc meeting of the MSAB

13. A new objective may be defined using absolute biomass, commercial catch-rates, or TCEY.
However, commercial catch-rates may not be the best option because they are dependent on
other factors. TCEY and/or a reference absolute spawning biomass based on what has been
observed may be more meaningful, but all have downsides in being a holistic metric. The MSAB
should explore these metrics (and possibly FISS WPUE) for use in updating the objectives

15. Objectives, such as avoiding low stock sizes or low catch-rates, may be met by adding elements
to the MP, such as reducing fishing intensity when the SB is below a threshold.

17. There is likely a desire to remain above the absolute spawning biomass in 2023 and the
tolerance could be 80 or 90%
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Summary of Goals & Objectives

e Started discussion at 4" ad hoc meeting of the MSAB

e Considering SRB024 recommendations and requests
* Redefine “Optimize yield”

* Reconsider B36% objective

 Will continue discussions at MSABQ020




Evaluation of Management Procedures

 Elements of MPs

* Assessment frequency and empirical management procedure

* Annual, Biennial, Triennial
* Change in TCEY proportional to change in FISS 032 WPUE

* Constraints

e 15% up/down
* Fishing intensity

* SPR=35%, 40%, 43%, 46%, 49%, 52%
* FISS designs

* Distribution of the TCEY is part of the decision-making process
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Distribution of the TCEY

24. NOTING that the Operating Model (OM) requires a distribution of harvest across the IPHC
Regulatory Areas even though distribution of the TCEY is not a recommended part of the MP, the SRB
RECOMMENDED capturing uncertainty in future TCEY distribution via the approach described in
IPHC-2024-SRB024-07, where the TCEY is distributed similar to what is done annually as part of the
decision table construction process in the stock assessment.

* TCEY in 2A =1.65

e TCEY in 2B random draw between 17% ad 21% with mode at 18.3%
* triangle distribution

* TCEY in AK distributed based on random draw of percentages from a
specific year

* 2013-2024




Summary of MSE simulations

Empirical Rule Proportional to FISS 032 NA NA
Depensation None None =2
Constraint None 15% u/d None
Assessment Annual Biennial Triennial Annual Annual
E I
40
: 43 ] [ ]
n 46
49
5 ]

* Core and Reduced Core designs were simulated with annual assessment

frequency and four SPR levels from 43% to 52%

e See https://iphcapps.westus2.cloudapp.azure.com/Archive/MSE-SRB025/



https://iphcapps.westus2.cloudapp.azure.com/Archive/MSE-SRB025/

AssessmentFrequency | Annual
Performance 2 Altll)

Met riCS <0.001 <0.001 <0.001 <0.001 <0.001
0.4534 02466 0.0896 0.0144 0.0012
* Using FISS Block Design 64.26 60.11 56.08 52.03 47.87

JAVA\Y) 25.3% 24.2% 23.5% 23.5% 23.7%

* No conservation risk

* P(RSB < 36%)=50%is at SPR less  [[YY SN upmra-ommppnysy

than 40% 5P () ol nl sl sl s
* Similar across assess frequency P(RSB<20%) <0.001 <0.001 <0.001 <0.001 <0.001

e TCEY reduced about 4 Mlbs with P(RSB<36%) 0.4638 0.2912 0.1294 0.0400 0.0066
SPR increase of 3% (in this range) Median TCEY 64.96 60.38 56.28 52.27 48.17

* |ncrease in median TCEY with AAV 23.3% 22.6% 22.5% 22.8% 23.5%

Biennial and Triennial

+ AAV high Assessment Frequency
+ Three types of errors SPR (%) 0l 43| 46 49| 52

e Similar or increased for SPR 49% P(RSB<20%) <0.001 <0.001 <0.001 <0.001 <0.001
and greater P(RSB<36%) 0.4624 0.2634 0.1198 0.0362 0.0036

* Reduced with Triennial Median TCEY 64.93 61.00 56.66 52.53 48.63
JAVA\Y) 18.0% 17.2% 16.7% 16.2% 15.9%
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Constraint on the interannual change in TCEY

* A constraint reduces the P(RSB<36%), TCEY, and AAV

* Decision-making variability results in a larger reduction in TCEY with a
constraint

SPR=43%

Decision-making Yes
e A
None 15% None 15%
<0.001 <0.001 <0.001 <0.001
0.2420  0.0564 02466  0.0506
59.92 52.30 60.11 49.51

20.8% 14.5% 24.2% 16.6%




Summary of MP evaluation

* No conservation concern across SPR values investigated
* An SPR near 39% would result in a median RSB = 36%

* Anincrease in SPR of 1% (reduction in fishing intensity) resulted in an
approximate 1.3 Mlbs decrease in TCEY

* Triennial assessment frequency resulted in increased TCEY and
reduced AAV

e A 15% constraint reduced the TCEY and AAV

* Decision-making variability is an important component (and difficult
to determine how to model)




FISS Designs

* Base: ideal sampling approach with random selection in all area
* Not simulated here, but was assumed previously

* Base Block: sampling in all IPHC Regulatory Areas each year with
rotation across charter regions to sample each every 1-5 years

* Core: sample charter regions in IPHC Regulatory Areas 2B, 2C, 3A, & 3B.
Other areas not surveyed

* Reduced Core: sample a subset of higher catch-rate charter regions
only in IPHC Regulatory Areas 2B, 2C, 3A, and 3B

* Used space-time model and assessment simulations to determine
assumptions of uncertainty and bias




FISS designs

FISS Design Frequency Coastwide Coastwide Assessment | Assessment
WPUE CV WPUE Bias Ccv Bias

Every year 3% None 15%

Base Block Every year 4% None 18%
Core 2-4 years 6% Increases up 19%
to 3%
annually
Reduced 2-4 years 8% Increases up 20%
to 4%

annually

None

None

Increases up
to 2%
annually

Increases up
to 2.5%
annually




Core and Reduced FISS designs

Core Design

Frequency
O spawning biomass less than spawning biomass in 2020 other
areas surveyed every 5% year, bias reduced by one-half
O spawning biomass greater than spawning biomass in 2020 other
areas surveyed every 3" year, bias is reduced by one-half.
FISS bias

o Bias depends on recent 3-year coastwide trend and the number
of years without a block design surveying non-core areas
= 0-5%: £0.5% bias added to current bias. Random sign
= 5-15%: annual increase 1% bias opposite direction of trend
= 15-30%: annual increase 2% bias opposite direction of trend

= >30%: annual increase 3% bias opposite direction of trend
Assessment bias
o Bias depends on recent 3-year coastwide trend and the number
of years without a block design surveying non-core areas
= (0-5%: £0.25% bias added to current bias. Random sign
= 5-15%: annual increase 0.5% bias opposite direction of
trend
= 15-30%: annual increase 1% bias opposite direction of trend
= >30%: annual increase 2% bias opposite direction of trend

Reduced Core Design

e Frequency
o spawning biomass less than spawning biomass in 2020 other areas
surveyed every 5th year, bias reduced by one-half
O spawning biomass greater than spawning biomass in 2020 other
areas surveyed every 3rd year, bias reduced by one-half
e  FISS bias
o Bias depends on recent 3-year coastwide trend and the number of
years without a block design surveying non-core areas
= 0-5%: £0.5% bias added to current bias. Random sign
= 5-15%: annual increase 2% bias opposite direction of trend
= 15-30%: annual increase 3% bias opposite direction of trend
= >30%: annual increase 4% bias opposite direction of trend
e Assessment bias
o Bias depends on recent 3-year coastwide trend and the number of
years without a block design surveying non-core areas
= (0-5%: £0.25% bias added to current bias. Random sign
= 5-15%: annual increase 0.75% opposite direction of trend
= 15-30%: annual increase 1.5% opposite direction of trend
= >30%: annual increase 2.5% opposite direction of trend
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FISS designh results

* No conservation concern 5 x\
* P(RSB<36%) slightly reduced § *\i
with smaller designs w \,
* Slightly more biomass 45% E?)ZEB':C:
* Median TCEY reduced with . y , - - -
smaller designs
* 5t percentile similar o — .
 95th percentile less with smaller 2 S ———— s
designs (107 to 104 Mlbs) =
 AAV increased with smaller 18
designs N
I44 I46 I48 I50 I52

Fishing Intensity (SPR)

Slide 24




Summary of FISS design evaluation

e Lower TCEY and higher interannual variability
* Long-term results account for surviving fish to be caught in later years

e With an SPR of 43%

 Median TCEY declined by 450,000 Ibs moving to core design and another
450,000 lbs moving to reduced core.

* At $6.00/1b that equates to $2.7 million reduction for each 450,000 |bs
e Similar declines with SPR=52%

* There is a non-economic value to the FISS
* Used when making decisions
 Comparing to fishery-dependent trends
* Better understanding of the population demographics, trends, and biology




Depensation

« IPHC-2024-SRB024-R, para 29. The SRB NOTED the analysis of depensation presented in
paper IPHC-2024-SRB024-07, and RECOMMENDED:

 a) fitting a depensatory stock-recruitment model to estimate the depensation parameter value;

» b) operating model stress tests in the MSE with and without depensation across a range of
plausible fishing intensities.
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https://www.iphc.int/uploads/2024/06/IPHC-2024-SRB024-R-Report-of-the-SRB024.pdf

Estimated Beverton-Holt curves
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e Estimated B-H stock-recruit curves from assessment models
* Two environmental regimes
e X marks unfished equilibrium
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Estimated Beverton-Holt curves
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e Estimated B-H stock-recruit curves from assessment models
* Two environmental regimes
* Three depensation levels
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Estimates of depensation

* TWO assessments
* Long AAF, long CW

* Environmental Regime
* All years (high and low PDO)
* Only high PDO years
* Only low PDO years

* Likelihood profile to estimate uncertainty




Recruits

Recruits per SB
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Recruits
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Long CW
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Simulation design

Parameter Values

Depensation (6) d=1or2

FISS design Base block

Notes

* alpha and beta parameters were not updated for each recruitment regime
» Shifted average recruitment with a multiplier to the B-H curve

* OM not reconditioned with depensation




MSE simulations with depensation

* No difference to performance metrics with depensation (6=2)
* 5th percentiles nearly identical as well

P | | e
T T o | e [ [

P(RSB<20%)

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Al 0.7106  0.2466 0.0012 0.7102 0.2462  0.0012
MedianfICEy 7178 66,55 5781 7178  66.55  57.81




Depensation with high fishing intensity

* No Control Rule (CR) results in higher fishing intensity and lower RSB
* No difference in performance metrics with depensation =2 & SPR =35%

24
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Summary of depensation stress test

* High uncertainty in possibility of depensation because population has
not likely reached low levels when assessment results are available

* History has shown high recruitment and rapid recovery from potential
low population sizes

* Depensation in not likely to have a large effect because the MPs being
considered do not reduce the population to low levels




Commission Directive from WM2024

Link the long-term consequences of different fishing intensity options
determined from the MSE to TCEY options presented in a decision table

* The decision table presents options of fixed fishing mortality with
uncertainty in F¢oq

* The MSE provides outputs from a fixed SPR and uncertainty fishing
mortality

e Can present a separate table summarizing MSE outcomes for SPR
values shown in the decision table




2023 Assessment Decision Table

* Fishing mortality

options across

columns

* Performance
metrics for 1-3
years down rows
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2024 Al . Status Status Status Status 3-Year Status Reference | MEY msy
ternative quo -10% | quo -5% quo quo +5% | Surplus | quo +10% F 439 proxy | | proxy
Total mortality (M Ib) 0.0 21.6 34.9 36.7 38.6 40.4 40.7 42.3 46.6 50.5 56.1 | | 67.3
TCEY (M Ib) 0.0 20.0 33.3 35.1 37.0 38.8 39.1 40.7 45.0 48.9 54.5 | | 65.7
2024 fishing intensity |Fq90, | | Fea% Fsa9, Fs29, Fs519, Fso9 Faov, Faso, Faso Fa3o, Fao% | | Fase
Fishing intensity interval 46-79% 32.68% 31-67% 29-65% 28-64% 28-64% 2763% |25-60%| 23-58% | 20-55%| [17-50%
2024 is less than 2023 <1 7 35 40 45 50 51 55 66 74 85 96
is 5% less than 2023 | <1 <1 7 9 12 15 15 18 26 33 44 || 69
Stock Trend o |58 than 2023 <1 8 35 40 45 50 50 54 65 74 84 || 95
(spawning biomass) is 5% less than 2023 | <1 2 17 20 24 28 29 32 42 51 64 85
2026 is less than 2023 <1 10 36 40 45 49 50 54 64 72 82 94
is 5% less than 2023 | <1 4 23 26 30 34 35 39 49 57 69 87
2024 is less than 30% 25 25 25 25 25 25 25 25 26 26 26 26
is less than 20% <1 <1 1 2 2 2 2 2 3 4 5 9
Stock Status | elessthnox |24 /24 || 25 | 25 | 25 | 25 | 25 | 25 |25| 25 |26 || 26
(Spawning biomass) is less than 20% <1 <1 2 2 2 3 3 3 5 7 9 16
n 2026 is less than 30% 8 21 24 25 25 25 25 25 25 25 26 26
is less than 20% <1 <1 2 2 3 3 3 4 6 8 12 19
is less than 2023 o <1 25 27 28 30 31 33 41 50 63 || 85
in 2024
is 10% less than 2023 | () <1 23 25 26 27 27 29 34 a1 52 75
Fishery Trend is less than 2023 0 1 25 26 28 30 31 33 42 51 65 || 87
(TCEY) is 10% less than 2023 | <1 22 24 26 27 27 29 35 42 55 78
is less than 2023 0 1 24 26 28 30 31 33 42 52 67 || 88
in 2026
is 10% less than 2023 | () <1 21 23 25 27 27 29 35 43 57 81
in 2023 is above F 5, 0 <1 26 27 29 31 32 34 42 50 62 || 82

o




1)

2)
3)

4)
5)

Recommendations

NOTE paper IPHC-2024-SRB025-07 presenting recent MSE work including exceptional
circumstances, goals and objectives, evaluating assessment frequency, a constraint and fishing
intensity, investigating the effects of reduced FISS designs, and simulating a scenario with
depensation.

RECOMMEND any additional exceptional circumstances using fishery-dependent data.

RECOMMEND adding a measurable objective related to absolute spawning biomass under the
general objective 2.1 “maintain spawning biomass at or above a level that optimizes fishing
activities” to be included in the priority Commission objectives after, or in place of, the current
biomass threshold objective.

RECOMMEND further analyses to support the development of the harvest strategy policy.
REQUEST any further analyses to be provided to the Commission or at SRB026.
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