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Fishery-Independent Setline Survey
Intersessional Decision

International Pacific Halibut Commission
Special Session

DEFINITIONS

A set of working definitions are provided in the IPHC Glossary of Terms and abbreviations:
https://www.iphc.int/the-commission/glossary-of-terms-and-abbreviations

HOW TO INTERPRET TERMINOLOGY CONTAINED IN THIS REPORT

This report has been written using the following terms and associated definitions so as to remove ambiguity

Level 1:

Level 2:

Level 3:

surrounding how particular paragraphs should be interpreted.

RECOMMENDED; RECOMMENDATION; ADOPTED (formal); REQUESTED; ENDORSED
(informal): A conclusion for an action to be undertaken, by a Contracting Party, a subsidiary (advisory)
body of the Commission and/or the IPHC Secretariat.

AGREED: Any point of discussion from a meeting which the Commission considers to be an agreed
course of action covered by its mandate, which has not already been dealt with under Level 1 above; a
general point of agreement among delegations/participants of a meeting which does not need to be
elevated in the Commission’s reporting structure.

NOTED/NOTING; CONSIDERED; URGED; ACKNOWLEDGED: General terms to be used for
consistency. Any point of discussion from a meeting which the Commission considers to be important
enough to record in a meeting report for future reference. Any other term may be used to highlight to the
reader of an IPHC report, the importance of the relevant paragraph. Other terms may be used but will be
considered for explanatory/informational purposes only and shall have no higher rating within the
reporting terminology hierarchy than Level 3.
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EXECUTIVE SUMMARY

The 9™ Special Session of the International Pacific Halibut Commission (IPHC) (SS09) was held
electronically, on 8 December 2020. The meeting was opened by the Chairperson Mr Paul Ryall (Canada),
and Vice-Chairperson Mr Chris Oliver (USA), who outlined the need for a special session.

The following is the intersessional decision from the SS09, which is also provided at Appendix 1V.

IPHC-2020-1D016 (para. 8) The Commission RECOMMENDED that the IPHC Secretariat proceed with
an ‘optimised” version of the ‘minimum 2021 FISS design’, involving adding an
additional ~398 stations within the areas covered by the ‘minimum 2021 FISS design’
and where feasible, adding additional skates on each station (Fig. 2). The Commission
reserved the right to make ad-hoc adjustments to the 2021 FISS at the 97" Session of the
IPHC Annual Meeting (AMOQ097), based on updated information to be provided by the
IPHC Secretariat on IPHC Regulatory Areas 4B and 2A.
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1 OPENING OF THE SESSION

1. The 9™ Special Session of the International Pacific Halibut Commission (IPHC) (SS09) was held
electronically, on 8 December 2020. The meeting was opened by the Chairperson Mr Paul Ryall
(Canada), and Vice-Chairperson Mr Chris Oliver (USA), who outlined the need for a special session.

2 ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SPECIAL SESSION

2. The Commission ADOPTED the Agenda as provided at Appendix I. The documents provided to the
SS09 are listed in Appendix Il. The list of participants is provided at Appendix IlI.
3 IPHC FISHERY-INDEPENDENT SETLINE SURVEY (FISS)

3.1 For Information: Recap of the rationalisation of the FISS following the 2014-19 expansion
series

3. The Commission NOTED paper IPHC-2020-SS09-03 which provided background on, and reviews
the methods for the IPHC’s Fishery-Independent Setline Survey (FISS) rationalisation following the
2014-19 expansion series, and proposes FISS designs for 2021-23.

3.2 For Information: Implications of a reduced FISS in 2021

4. The Commission NOTED paper IPHC-2020-SS09-04 that provided the Commission with the likely
implications of a 2021 FISS design reduced from the minimum design proposed by the IPHC
Secretariat and endorsed by the Scientific Review Board (SRB) in 2020.

3.3 For Decision: IPHC 2021 Fishery-Independent Setline Survey (FISS)

5. The Commission NOTED paper IPHC-2020-SS09-05 that prescribed and sought Commission
approval of key decisions that would enable the IPHC Secretariat to operationalise the 2021 FISS.

6. The Commission NOTED the *‘minimum 2021 FISS design’ as recommended by the Scientific Review
Board (SRB) (Fig. 1).
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Figure 1. Proposed minimum FISS design in 2021 (orange circles) based on randomized sampling in 2B-
3B, and a subarea design elsewhere. Purple circles are optional for meeting data quality criteria.
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7. The Commission REITERATED its position that the IPHC Secretariat should seek long-term revenue
neutrality for the FISS.

8. The Commission RECOMMENDED that the IPHC Secretariat proceed with an ‘optimised” version
of the “minimum 2021 FISS design’, involving adding an additional ~398 stations within the areas
covered by the ‘minimum 2021 FISS design’ and where feasible, adding additional skates on each
station (Fig. 2). The Commission reserved the right to make ad-hoc adjustments to the 2021 FISS at
the 97" Session of the IPHC Annual Meeting (AM097), based on updated information to be provided
by the IPHC Secretariat on IPHC Regulatory Areas 4B and 2A.
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Figure 2. Optimised ‘minimum 2021 FISS design’ (orange circles) based on randomised sampling in 2B-
3B, and a subarea design elsewhere. Purple circles are not planned for sampling in 2021.

4 REVIEW OF THE DRAFT AND ADOPTION OF THE REPORT OF THE 9™ SPECIAL SESSION
OF THE IPHC (SS09)
9. The Report of the 91" Session of the IPHC (IPHC-2020-SS09-R) was ADOPTED via correspondnace

on 09 December 2020, including the consolidated set of recommendations and requests arising from
SS09, provided at Appendix IV.
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APPENDIX |
AGENDA FOR THE 9™ SPECIAL SESSION OF THE IPHC (SS09)

Date: 8 December 2020
Location and Venue: Electronic: Adobe Connect
Time: 12:00-14:00 (PST)
Chairperson: Mr Paul Ryall (Canada)
Vice-Chairperson: Mr Chris Oliver (United States of America)

OPENING OF THE SESSION (Chairperson: P. Ryall)

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SPECIAL SESSION
(Chairperson: P. Ryall)
IPHC FISHERY-INDEPENDENT SETLINE SURVEY (FISS)

3.1 For Information: Recap of the rationalisation of the FISS following the 2014-19 expansion
series (R. Webster)

3.2 For Information: Implications of a reduced FISS in 2021 (R. Webster)
3.3 For Decision: IPHC 2021 Fishery-Independent Setline Survey (FISS) (D. Wilson,
R. Webster, L. Erikson, I. Stewart)

OTHER BUSINESS (Chairperson: P. Ryall)
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APPENDIX I

Li1ST OF DOCUMENTS FOR THE 9™ SPECIAL SESSION OF THE IPHC (SS09)

Document Title Availability
v 25 Nov 2020
_ B _ th - -
IPHC-2020-SS09-01 | Agenda for the 9™ Special Session of the IPHC (SS09) v 1 Dec 2020
List of Documents for the 9" Special Session of the IPHC v 25 Nov 2020
IPHC-2020-SS09-02
(SS09) v" 1 Dec 2020
For Information: Recap of the rationalisation of the FISS
- - - ) . . v
IPHC-2020-5509-03 following the 2014-19 expansion series (R. Webster) 1 Dec 2020
IPHC-2020-5S09-04 For Information: Implications of a reduced FISS in 2021 v 1 Dec 2020
(R. Webster)
IPHC-2020-SS09-05 For Decision: IPHC 2021 Fishery-Independent Setline Survey v 2 Dec 2020

(FISS) (D. Wilson, R. Webster, L. Erikson, I. Stewart)
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APPENDIX |11

LIST OF PARTICIPANTS FOR THE 9™ SPECIAL SESSION OF THE IPHC (SS09)

Commission Officers

Chairperson

Vice-Chairperson

Mr Paul Ryall (Canada)

Mr Chris Oliver (United States of America)

Commissioners

Canada United States of America
Mr Paul Ryall Mr Chris Oliver
Mr Neil Davis Mr Robert Alverson

Mr Peter DeGreef

Mr Richard Yamada

Observers

Participant

Organisation

Email

Meaghan Bryan

NOAA

meaghan.byran@noaa.gov

Grant Cummings

Senate

grant_cummings@sullivan.senate.gov

Lando Echeverio

Seven Sisters Fisheries

lechevario@yahoo.com

Sophia Echeverio

Seven Sisters Fisheries

sophieecheverio@gmail.com

Maureen Finn

Fisheries and Oceans Canada

maureen.finn@dfo-mpo.gc.ca

Dana Haggarty

Fisheries and Oceans Canada

dana.haggarty@dfo-mpo.gc.ca

Andrea Hattan

NOAA

Andrea.hattan@noaa.gov

Darlene Haugan

Observer

Christian Heath

Oregon Department of Fish & Wildlife

christian.t.heath@state.or.us

Ann-Marie Huang

Fisheries and Oceans Canada

ann-marie.huang@dfo-mpo.gc.ca

Jim lanelli

AFSC

jim.ianelli@noaa.gov

William Jasper

Makah Tribe

william.jasper@makah.com

Karl Klaptorsk

Observer

karlbuttlove@gmail.com

Frank Lockhart

NMFS - West Coast Region

frank.lockhart@noaa.gov

Lynn Mattes

Oregon Department of Fish & Wildlife

lynn.mattes@state.or.us

Glenn Merrill NOAA glenn.merrill@noaa.gov
Gordon Moore Fisheries and Oceans Canada gordon.moore@dfo-mpo.gc.ca
Peggy Parker HANA peggyparker616@gmail.com

Melanie Parker

California Department of Fish and
Wildlife

melanie.parker@wildlife.ca.gov

Sam Parker

Observer

sebastesboy@hotmail.com

George Patterson

Self-Employed

catchalot@alaskan.com

Demian Schane

NOAA, Office of General Counsel

demian.schane@noaa.gov

Jason Taylor

Observer

Jasontaylor435@gmail.com

Justin Turple

Fisheries and Oceans Canada

justin.turple@dfo-mpo.gc.ca
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IPHC Secretariat

Participant

Title

Email

Dr David T. Wilson

Executive Director

david.wilson@iphc.int

Mr Keith Jernigan

Assistant Director

keith.jernigan@iphc.int

Ms Lara Erikson

Branch Manager — Fisheries Statistics
& Services Branch

lara.erikson@iphc.int

Dr Josep Planas

Branch Manager — Biological &
Ecosystem Sciences Branch

josep.planas@iphc.int

Support staff

Ms Tara Coluccio

Administrative Specialist

tara.coluccio@iphc.int

Mr Claude Dykstra

Research Biologist

claude.dykstra@iphc.int

Mr Ed Henry

Fisheries Data Specialist

edward.henry@iphc.int

Dr Allan Hicks

Quantitative Scientist

allan.hicks@iphc.int

Dr Barbara Hutniczak

Fisheries Economist

barbara.hutniczak@iphc.int

Mr Colin Jones

Setline Survey Specialist

colin.jones@iphc.int

Mr Tom Kong

Fisheries Data Specialist
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Ms Dana Rudy

Otolith Technician

dana.rudy@iphc.int

Ms Lauri Sadorus

Research Biologist
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Ms Erin Salle

Administrative Specialist

erin.salle@iphc.int

Dr lan Stewart

Quantitative Scientist
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Setline Survey Specialist
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APPENDIX IV
CONSOLIDATED SET OF RECOMMENDATIONS AND REQUESTS FROM THE 9™ SPECIAL
SESSION OF THE IPHC (SS09) (8 DECEMBER 2020)

RECOMMENDATIONS

IPHC-2020-1D016 (para. 8) The Commission RECOMMENDED that the IPHC Secretariat proceed with
an ‘optimised” version of the ‘minimum 2021 FISS design’, involving adding an
additional ~398 stations within the areas covered by the ‘minimum 2021 FISS design’
and where feasible, adding additional skates on each station (Fig. 2). The Commission
reserved the right to make ad-hoc adjustments to the 2021 FISS at the 97" Session of
the IPHC Annual Meeting (AM097), based on updated information to be provided by
the IPHC Secretariat on IPHC Regulatory Areas 4B and 2A.
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IPHC-2020-SS09-01
Last updated: 1 December 2020

AGENDA FOR THE 9th SPECIAL SESSION OF THE IPHC
(SS09)

Date: 8 December 2020
Location and Venue: Electronic: Adobe Connect
Time: 12:00-14:00 (PST)
Chairperson: Mr Paul Ryall (Canada)
Vice-Chairperson: Mr Chris Oliver (United States of America)

OPENING OF THE SESSION (Chairperson: P. Ryall)

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION
(Chairperson: P. Ryall)
IPHC FISHERY-INDEPENDENT SETLINE SURVEY (FISS)

3.1 For Information: Recap of the rationalisation of the FISS following the 2014-19
expansion series (R. Webster)

3.2 For Information: Implications of a reduced FISS in 2021 (R. Webster)
3.3 For Decision: IPHC 2021 Fishery-Independent Setline Survey (FISS) (D. Wilson,
R. Webster, L. Erikson, I. Stewart)

OTHER BUSINESS (Chairperson: P. Ryall)
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LIST OF DOCUMENTS FOR THE 9" SPECIAL SESSION OF THE IPHC

(SS09)
Last update: 1 December 2020
Document Title Availability
v 25 Nov 2020
IPHC-2020-SS09-01 Agenda for the 9™ Special Session of the IPHC (SS09)
v 1 Dec 2020
List of Documents for the 9" Special Session of the IPHC | v 25 Nov 2020
IPHC-2020-SS09-02
(SS09) v 1 Dec 2020
For Information: Recap of the rationalisation of the FISS
- - - v
IPHC-2020-S509-03 following the 2014-19 expansion series (R. Webster) 1 Dec 2020
IPHC-2020-SS09-04 For Information: Implications of a reduced FISS in 2021 | , 1 Dec 2020
(R. Webster)
For Decision: IPHC 2021 Fishery-Independent Setline
IPHC-2020-SS09-05 Survey (FISS) (D. Wilson, R. Webster, L. Erikson, v 2 Dec 2020

|. Stewart)
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For Information: Recap of the rationalisation of the FISS following the 2014-19
expansion series

(From IM096 paper: IPHC-2020-1IM096-07)

PREPARED BY: IPHC SECRETARIAT (R. WEBSTER; 1 DECEMBER 2020)

PURPOSE

To provide background on, and reviews the methods for the IPHC’s Fishery-Independent Setline
Survey (FISS) rationalisation following the 2014-19 expansion series, and proposes FISS
designs for 2021-23 for endorsement.

BACKGROUND

The IPHC’s Fishery-Independent Setline Survey (FISS) provides data used to compute indices
of Pacific halibut density for use in monitoring stock trends, estimating stock distribution, and as
an important input in the stock assessment. Stock distribution estimates are based on the annual
mean weight-per-unit effort (WPUE) for each IPHC Regulatory Area, computed as the average
of WPUE of all Pacific halibut and for O32 (greater than or equal to 32" or 81.3cm in length)
Pacific halibut caught at each station in an area. Mean numbers-per-unit-effort (NPUE) is used
to index the trend in Pacific halibut density for use in the stock assessment models.

FISS history 1993-2010

The IPHC has undertaken FISS activity since the 1960s. However, methods were not
standardized to a degree (e.g. the bait and gear used) that allows for simple combined analyses
until 1993. From 1993 to 1997, the annual design was a modification of a design developed and
implemented in the 1960s, and involved fishing triangular clusters of stations, with clusters
located on a grid (IPHC 2012). Coverage was limited in most years, and was generally restricted
to IPHC Regulatory Areas 2B through 3B. The modern FISS design, based on a grid with 10 nmi
(18.5 km) spacing, was introduced in 1998, and over the subsequent two years was expanded
to include annual coverage in all IPHC Regulatory Areas within the depth ranges of 20-275
fathoms (37-503 m) in the Gulf of Alaska and Aleutian Islands, and 75-275 fathoms (137-503 m)
in the Bering Sea (IPHC 2012). Annually-fished stations were added around islands in the Bering
Sea in 2006, and in the same year, a less dense grid of paired stations was fished in shallower
waters of the southeastern Bering Sea, providing data for a calibration with data from the annual
National Marine Fishery Service (NMFS) trawl survey (Webster et al. 2020).

FISS expansions 2011-19

Examination of commercial logbook data and information from other sources, it became clear by
2010 that the FISS design had gaps in coverage of Pacific halibut habitat that had the potential
to lead to bias in estimates derived from its data. These gaps included deep and shallow waters
outside the FISS depth range (0-20 fathoms and 275-400 fathoms), and unsurveyed regions
within the 20-275 fathom depth range within each IPHC Regulatory Area. The latter included the
following notable gaps in coverage:

e Regulatory Area 2A: Salish Sea and northern California
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e Regulatory Area 2B: Salish Sea, coastal inlets and fjords, shallow waters east of
Haida Gwaii

¢ Regulatory Area 3A: Cook Inlet, gaps inside and outside Prince William Sound

e Regulatory Area 3B: the waters around the Sanak and Shumagin Islands

e Regulatory Area 4A: western Aleutian region, waters shallower than 75 fathoms
on Bering Sea shelf edge

e Regulatory Area 4B: eastern Aleutian region, Bowers Ridge and other waters in
central region

e Regulatory Area 4CDE: northern Bering Sea shelf edge

This led the IPHC Secretariat to propose expanding the FISS to provide coverage within the
unsurveyed habitat with United States and Canadian waters. In 2011 a pilot expansion was
undertaken in IPHC Regulatory Area 2A, with stations on the 10 nmi grid added to deep (275-
400 fathoms) and shallow (10-20 fathoms) waters, the Salish Sea, and other, smaller gaps in
coverage. (The 10 fathom limit in shallow waters was due to logistical difficulties in fishing
longline gear in shallower waters.) A second expansion in IPHC Regulatory Area 2A was
completed in 2013, with a pilot California survey between latitudes of 40-42°N.

The full expansion program began in 2014 and continued through 2019, with the goal of sampling
the entire FISS design of 1,890 stations in the shortest time logistically possible. Each year
included FISS expansions in one or two IPHC Regulatory Areas:

— 2014: IPHC Regulatory Areas 2A and 4A

— 2015: IPHC Regulatory Area 4CDE eastern Bering Sea flats
— 2016: IPHC Regulatory Area 4CDE shelf edge

— 2017: IPHC Regulatory Areas 2A and 4B

— 2018: IPHC Regulatory Areas 2B and 2C

— 2019: IPHC Regulatory Areas 3A and 3B

The FISS expansion program has allowed us to build a consistent and complete picture of Pacific
halibut density throughout its range in Convention waters. Sampling the full FISS design has
reduced bias as noted above, and, in conjunction with space-time modelling of survey data (see
below), has improved precision. This has also allowed the Commission to, for the first time, fully
guantify the uncertainty associated with estimates based on partial sampling of the species
range. It has also provided us with a complete set of observations over the full FISS design
(Figure 1) from which an optimal subset of stations can be selected when devising annual FISS
designs. Note that in the Bering Sea, the full FISS design does not provide complete spatial
coverage, and FISS data are augmented with calibrated data from National Marine Fisheries
Service (NMFS) and Alaska Department of Fish and Game (ADFG) trawl surveys (stations can
vary by year — 2019 designs are shown in Figure 1).

Space-time modelling

In 2016, a space-time modelling approach was introduced to estimate time series of weight and
numbers-per-unit-effort (WPUE and NPUE), and to estimate the stock distribution of Pacific
halibut among IPHC Regulatory Areas. This represented an improvement over the largely
empirical approach used previously, as it made use of additional information within the survey
data regarding the degree of spatial and temporal of Pacific halibut density, along with
information from covariates such as depth (see Webster 2016, 2017). It also allowed a more
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complete of accounting of uncertainty, for example, prior to the use of space-time modelling,
uncertainty due to unsurveyed regions in each year was ignored in the estimation. The IPHC’s
Scientific Review Board (SRB) has provided supportive reviews of the space-time modelling
approach (e.g. IPHC-2018-SRB013-R), and the methods were recently published in a peer-
review journal (Webster et al. 2020).

FISS design objectives

The primary purpose of the annual FISS is to sample Pacific halibut to provide data for the stock
assessment and estimates of stock distribution for use in the development of an IPHC
management procedure. The priority of a rationalised FISS is therefore to maintain or enhance
data quality (precision and bias) by establishing baseline sampling requirements in terms of
station count, station distribution and skates per station. Potential considerations that could add
to or modify the design are logistics and cost (secondary design layer), and FISS removals
(impact on the stock), data collection assistance for other agencies, and IPHC policies (tertiary
design layer). These priorities are outlined in Table 1.

Table 1. Prioritization of FISS objectives and corresponding design layers.

Priority Objective Design Layer

Primary Sample Pacific halibut for stock | Minimum sampling requirements in terms of:
assessment and stock distribution e Station distribution
estimation

e Station count
e Skates per station

Secondary | Long term revenue neutrality Logistics and cost: operational feasibility and
cost/revenue neutrality

Tertiary Minimize removals, and assist others | Removals: minimize impact on the stock while
where feasible on a cost-recovery | meeting primary priority

basis. Assist: assist others to collect data on a cost-

recovery basis

IPHC policies: ad-hoc decisions of the
Commission regarding the FISS design

Review process

At the 96™ Session of the IPHC Annual Meeting (AM096) in February 2020, alternative designs
were presented to IPHC Commissioners that had been evaluated based on scientific criteria
(IPHC-2020-AM096-07), in particular, meeting specific precision targets (coefficients of
variation, CVs, below 15%) for WPUE and NPUE indices, and ensuring low probability of large
bias in estimators of those indices. These evaluation methods had been previously reviewed by
the SRB at SRB014 (IPHC-2019-SRB014-05 Rev_1) with application to IPHC Regulatory Areas
4B and (in presentation) 2A, and introduced to Commissioners at IM095 (IPHC-2019-IM095-07
Rev_1). While development of the proposed designs focused on the Primary Objective of the
FISS (Table 1), logistics and cost (Secondary Objective) were also considered in developing
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proposals based on annual sampling of subareas of each IPHC Regulatory Area on a rotating
basis. The final design adopted by the IPHC at AM096 (IPHC-2020-AM096-R) combined the
proposed subarea design in IPHC Regulatory Areas 2A, 4A and 4B, an enhanced randomized
design in the core of the stock (IPHC Regulatory Areas 2B, 2C, 3A and 3B, with sample sizes in
excess of those required to meet precision targets), and sampling all standard FISS stations in
IPHC Regulatory Area 4CDE (FEigure 1).

Following the completion of the coastwide FISS expansion efforts, 2019/2020 was the first year
fully rationalised designs could be proposed. It is expected that the design proposal and review
process going forward will be as follows:

o The Secretariat present design proposals to SRB for three subsequent years at the June
meeting;

e First review of design proposals by Commissioners will occur at the September work
meeting, revised if necessary based on June SRB input;

e Presentation of proposed designs at the November Interim Meeting;

o Designs presented and potentially modified at the January/February Annual Meeting
given Commissioner direction;

e Adopted AM design for current year modified for cost and logistical reasons prior to
summer implementation in FISS (February-April).

Consultation with industry and stakeholders occurs throughout the FISS planning process, and
particularly in finalizing design details as part of the FISS charter bid process, when stations can
be added to provide for improved logistical efficiency. We also note the opportunities for
stakeholder input during public meetings (Interim and Annual Meetings) and through the IPHC'’s
Research Advisory Board.

PROPOSED DESIGNS FOR 2021-23

Due to budgetary constraints and the impact of COVID-19, neither the proposed nor adopted
AMO096 designs described below were implemented in 2020. Instead, a design with sampling
only within the core areas was undertaken for the 2020 FISS (IPHC-2020-CR-013; Figure 2).
Because of this, our proposal for 2021-23 is to shift the 2020-22 Secretariat-preferred
compromise proposal presented at AM096 (see below) to instead be implemented in 2021-23
(Figures 3-5). This design uses efficient subarea sampling in IPHC Regulatory Areas 2A, 4A and
4B, but incorporates a randomized design in IPHC Regulatory Areas 2B, 2C, 3A and 3B (except
for the near-zero catch rate inside waters around Vancouver Island), with a sampling rate chosen
to keep the sample size close to 1,000 stations in an average year. Outside the core areas, the
subarea design allows for logistically efficient sampling, and therefore accounts for the
Secondary Objective discussed above (Table 1). It is likely that this design represents the
maximum effort that can be deployed outside the core areas in coming years, while still meeting
the Secondary Objective. These designs were reviewed by the SRB at SRB016 (IPHC-2020-
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SRB016-R), and SRB017 (IPHC-2020-SRB017-R). In the report of the latter meeting, the SRB
stated the following:

“The SRB RECOMMENDED that the Commission endorse the final 2021 FISS design as
proposed by IPHC Secretariat, and provided at Appendix IvVa.”; and

“The SRB provisionally ENDORSED the 2022 and 2023 FISS design proposals provided
at Appendix IVb and IVc, recognizing that these will be reviewed again at subsequent
SRB meetings.”

FISS DESIGN EVALUATION
Precision targets

Prior to 2019, the IPHC Secretariat had an informal goal of maintaining a coefficient of variation
(CV) of no more than 15% for mean WPUE for each IPHC Regulatory Area. Including all
expansion data to date, this goal was achieved in all areas beginning in 2011, the year of the
first pilot expansion (Table 2), except Regulatory Area 4B in 2011-14 and 2019 for 032 WPUE
and 2011-12 and 2019 for all sizes WPUE, and Regulatory Area 4A in 2016-19 (032 and all
sizes WPUE).

In order to maintain the quality of the estimates used for the assessment, and for estimating
stock distribution, we proposed that FISS designs should meet target CVs below 15% for O32
and all sizes WPUE for all IPHC Regulatory Areas. We also established precision targets of
IPHC Biological Regions and a coastwide target (IPHC-2020-AM096-07), but achievement of
the Regulatory Area targets is expected to ensure that targets for the larger units will also be
met.

Table 2. Range of coefficients of variation for O32 and all sizes WPUE from 2011-19 by

Regulatory Area.
Reg 032 WPUE (2011-19) All sizes WPUE (2011-19)
Area | Lowest Year Highest | Year Lowest Year Highest | Year
CV (%) CV (%) CV (%) CV (%)

2A 10 2014* 13 2019 10 2014* 13 2019
2B 5 2018* 7 2019 5 2018* 7 2012
2C 5 2018* 6 2012 5 2018* 6 2011
3A 4 2017 5 2011 5 2019 5 2011
3B 7 2019* 8 2015 9 2018 10 2015
4A 12 2014* 18 2019 10 2014* 19 2019
4B 10 2017* 16 2012 10 2017* 16 2012

4CDE 10 2017# 11 2013 5 2015* 6 2019

* Year of FISS expansion in Reg

. Area. # Year of NMFS trawl expansion in Reg. Area 4CDE.

Reducing the potential for bias

With these targets set, we can proceed to using the space-time modelling to evaluate different
FISS designs by IPHC Regulatory Area and Biological Region. However, if stations are not
selected randomly, sampling a subset of the full data frame in any area or region brings with it
the potential for bias, due to trends in the unsurveyed portion of a management unit (Regulatory
Area or Region) potentially differing from those in the surveyed portion. To reduce the potential
for bias, we also looked at how frequently part of an area or region (called a “subarea” here; see
Appendix A) should be surveyed in order to reduce the likelihood of appreciable bias. For this,
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we proposed a threshold of a 10% absolute change in biomass percentage: how quickly can a
subarea’s percent of the biomass of a Regulatory Area or Region’s change by at least 10%7? By
sampling each subarea frequently enough to reduce the chance of its percentage changing by
more than 10% between successive surveys of the subarea, we minimize the potential for
appreciable bias in the Regulatory Area or Region’s indices as a whole.

To illustrate the process applied to each IPHC Regulatory Area, an example of IPHC Regulatory
Area 4B, first presented at SRB014, is detailed in Appendix B.

Analytical methods
We examined the effect of subsampling a management unit on precision as follows:

e Where arandomized design is not used, identify logistically feasible subareas within each
management unit and select priorities for future sampling;

e Generate simulated data for all FISS stations based on the output from the most recent
space-time modelling;

e Fit space-time models to the observed data series augmented with 1 to 3 additional years
of simulated data, where the design over those three years reflects the sampling priorities
identified above.

Extending the modelling beyond three years was not considered worthwhile, as we expect
further evaluation undertaken following collection of data during the one to three-year time period
to substantially influence design choices for subsequent years. In this manner, projected designs
can be evaluated and then efficiently updated to reflect observed data as they become available.

Ideally, a full simulation study with many replicate data sets would be used, but this is impractical
for the computationally time-consuming spatio-temporal modelling. Instead, “simulated” sample
data sets for the future years will be taken from the 2000 posterior samples from the most recent
year’'s modelling. Each year’s simulated data will have to be added and modelled sequentially,
as subsequent data can improve the precision of prior years’ estimates, meaning the terminal
year is often the least precise (given a consistent design). If time allows, the process can be
repeated with several simulated data sets to ensure consistency in results, although with large
enough sample sizes (humber of stations) in each year, we would expect even a single fit to be
sufficiently informative for design development.

SAMPLING DESIGN OPTIONS

The historical sampling, combined with FISS expansions from 2014-2019, established a full
sampling design of 1890 stations from California to the Bering Sea shelf edge on a 10 nmi grid
from depths of 10 — 400 ftm (Figure 1). Future annual FISS designs will comprise a selection of
stations from this frame. Sample design options include the following:

e Full sampling of the 1890 station design (Figure 1).

e Completely randomized sampling of stations within each IPHC Regulatory Area (example
in Figure 6).

e Randomized cluster sampling (example in Figure 7), in which clusters of stations are
selected that comprise (where possible) 3-4 stations to make an operationally efficient
fishing day.

e Subarea sampling, in which IPHC Regulatory Areas are divided into non-overlapping
subareas (see Appendix A), and all stations within a selection of these are sampled to
allow for more efficient vessel activity on each sampling trip.
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The latter two options above are examples that meet primary (statistical) sampling objectives,
but also include a consideration of logistics and cost. For designs such as those in Figures 6
and 7, the randomization ensures that resulting estimates (e.g. WPUE, NPUE indices) are
unbiased. Designs based on sampling subareas require an evaluation of the potential for bias,
as discussed above.

From a scientific perspective, more information is always better; however, sampling the full grid
(Figure 1) is unnecessary as the precision target for the index can be maintained with substantial
subsampling. While a fully randomized subsampling design (or a randomized cluster
subsampling design) with sufficient sample size will still meet scientific needs, in several IPHC
Regulatory Areas where Pacific halibut are concentrated in a subset of the available habitat,
such a design can be inefficient. For this reason, we considered the subarea design, in which
effort is focused in most years on habitat with highest density (which generally contributes most
to the overall variance), while sampling other habitat with sufficient frequency to maintain low
bias.

‘Core’ areas vs ends of the stock distribution

In considering potential FISS designs, it is helpful to make a distinction between the ‘core’ IPHC
Regulatory Areas 2B, 2B, 3A and 3B, and the areas at the southern and northern ends of the
stock’s North America range, IPHC Regulatory Areas 2A, 4A, 4B and 4CDE. The former has
generally high density throughout, while the latter have relatively high density limited to distinct
subareas within each IPHC Regulatory Area. In other words, Pacific halibut distribution tends to
become more heterogeneous (‘patchy’) toward the ends of the species range in the IPHC
Convention Area. These areas are also much more logistically challenging to sample and
generally produce lower catch rates. For these end areas, a fully randomised design would be
inefficient, both logistically and statistically, as it would require effort where little is needed for
estimation with low variance, while the frequently narrow bathymetric habitat area would result
in a sparse randomised design with high vessel running time between selected stations.
Provided the sampling rate is sufficient, a randomised design is generally more practical in the
core areas, and it also avoids concerns about bias that could arise from a subarea design that
omits subareas with relatively high density.

2020-22 DESIGN PROPOSALS AND EVALUATION

For AM096, the IPHC Secretariat put forward two alternative design proposals, one based on a
subarea design in all IPHC Regulatory Areas, and the other on a randomised design in the four
core areas, and a subarea design elsewhere (IPHC-2020-AM096-07). The full design and
randomised cluster design were also presented, but received little discussion during the meeting.

IPHC Regulatory Area 4CDE was given special attention by staff, with each proposal including
sampling of the full 10 nmi grid along the Regulatory Area 4CDE shelf edge in 2020-22 (last
fished in 2016). While it may be possible to reduce FISS sampling and still meet precision/bias
targets, we noted that ecosystem conditions have been anomalous in the Bering Sea for several
years, making the Pacific halibut distribution more difficult to predict in unsurveyed habitat.
Indeed, recent NMFS trawl surveys in the northern Bering Sea have shown a generally
increasing trend in that region, but over the last three years, deeper waters in the north covered
by the FISS grid have been unsampled. The IPHC is interested in better understanding density
trends and possible links with Pacific halibut in Russian waters in the Bering Sea, and the data
obtained from sampling the full FISS grid would help greatly in achieving these goals. The need
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to sample these stations in 2021-22 was to have been re-evaluated following the results of the
2020 FISS.

Subarea design

Each of the IPHC Regulatory Areas at the ends of the stock was divided into 3-4 subareas for
future sampling, based on a combination of recent Pacific halibut density and geography
(Appendix_A). Prior to developing a final proposal, several options for each of these IPHC
Regulatory Areas were evaluated to help plan which subareas could be sampled in each year
while maintaining CVs within targets (Appendix A). For the core areas, rotating sampling of IPHC
FISS charter regions was considered to allow for less than 100% sampling effort while still
maintaining a logistically efficient design.

The proposed subarea designs for 2020-22 are shown in Figures 8-10.
Compromise design

The proposed compromise design featured random sampling of stations within each of the core
areas, and the subarea design elsewhere. The sampling rate in the core areas was chosen to
produce an annual sampling design with approximately 1000 stations, representing a modest
reduction of recent years’ sample sizes and while still meeting precision targets.

The proposed compromise designs for 2020-22 are shown in Figures 11-13.

All designs were evaluated to ensure that they were projected to meet precision targets for 2020-
22, using simulated data to augment the observed time series as described above. Subarea
designs in IPHC Regulatory Areas 2A, and 4B were evaluated prior to IM094 based on space-
time modelling output from 2018, while evaluation of designs in other IPHC Regulatory Areas
was completed prior to AM096. Table 3 shows projected CVs for the proposed compromise
design based on fitting models to the FISS data augmented with simulated data for 2020-22. No
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evaluation was undertaken for IPHC Regulatory Area 4CDE as the full design was proposed in
all years.

Table 3. Projected CVs for 2020-22 for the compromise design. Target CV is 15% in all IPHC Regulatory
Areas.

Projected CV (%)
Regulatory Area 2020 2021 2022
2A 13.0 13.0 14.2
2B 6.2 6.0 6.4
2C 6.4 6.3 6.7
3A 4.8 4.9 5.1
3B 8.2 8.2 8.5
4A 9.6 9.3 9.7
4B 8.7 8.7 14.2

CONSIDERATION OF COST

Both the subarea and compromise design incorporate some consideration of cost by using a
logistically efficient design in at least some IPHC Regulatory Areas. The purpose of factoring in
cost was to provide a statistically efficient and logistically feasible design for consideration by
the Commission. During the Interim and Annual Meetings and subsequent discussions, cost,
logistics and tertiary considerations (Table 1) are also factored in developing the final design for
implementation in the current year. In particular, the FISS is funded by sales of captured fish
and is intended to have long-term revenue neutrality, meaning that any design must also be
evaluated in terms of the following factors:

Expected catch of Pacific halibut;

Expected Pacific halibut sale price;

Charter vessel costs, including relative costs per skate and per station;
Bait costs;

IPHC Secretariat administrative costs.

Balancing these factors may result in modifications to the design such as increasing sampling
effort in high-density regions and decreasing effort in low density regions. At present, with stocks
near historic lows and extremely low prices for fish sales, the current funding model may require
that some low-density habitat be omitted from the design entirely (as occurred in 2020). This will
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have implications for data quality (see below), particularly if such reductions in effort relative to
proposed designs continue over multiple years.

IMPLICATIONS OF 2020 FISS ON ESTIMATION IN SUBSEQUENT YEARS

The reduced FISS in 2020 has some implications for data quality, not only in the current year,
but in subsequent years. IPHC Regulatory Areas 2A, 4A, 4B and 4CDE will have no FISS
sampling in 2020, and WPUE and NPUE indices estimated from the space-time modelling is
unlikely to meet precision targets. Information for 2020 for these areas comes only from covariate
relationships in the space-time model and from prior years’ data through the modelled temporal
correlation. Not only will the estimates for 2020 be imprecise relative to prior years, but the lack
of data on stock trends from 2019 to 2020 means that there is the potential for bias in the
estimates. The impact of the reduced FISS design will propagate into subsequent years’
estimates. For example, the 2021 estimates will be less precise than they would have been if
data had been collected in 2020. However, if the proposed 2021 design is implemented, we
expect this to bring the FISS back on track to meet data quality targets in coming years. The
high sampling effort in 2020 in IPHC Regulatory Areas 2B, 2C and 3A means that estimates
from these areas should meet data quality targets this year. The reduced sampling in IPHC
Regulatory Area 3B should be sufficient for precision targets to be met, given that CVs have
been well within the 15% target in recent years in this area. There is a chance for some modest
bias with the more variable western portion of IPHC Regulatory Area 3B being unsampled, but
with some information on stock trend from the eastern region, this is of less concern than the
bias potential in areas with no 2020 sampling.

RECOMMENDATION

That the Commission NOTE paper IPHC-2020-SS09-03 that provides background on, and
reviews the methods for the IPHC’s Fishery-Independent Setline Survey (FISS) rationalisation
following the 2014-19 expansion series, and proposes FISS designs for 2021-23 for
endorsement.
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Figure 1. Map of the full 1890 station FISS design, with orange circles representing stations available for inclusion in annual
sampling designs, and other colours representing trawl stations from 2019 NMFS and ADFG surveys used to provide

complementary data for Bering Sea modelling.
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Figure 2. Map of the implemented 2020 FISS design, with orange circles representing those stations to be fished in 2020, and
purple circles representing stations to be next fished in subsequent years.
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Figure 3. Proposed minimum FISS design in 2021 (orange circles) based on randomized sampling in 2B-3B, and a subarea design
elsewhere. Purple circles are optional for meeting data quality criteria.
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Figure 4. Proposed minimum FISS design in 2022 (orange circles) based on randomized sampling in 2B-3B, and a subarea design
elsewhere. Purple circles are optional for meeting data quality criteria.
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Figure 5. Proposed minimum FISS design in 2023 (orange circles) based on randomized sampling in 2B-3B, and a subarea design

elsewhere. Purple circles are optional for meeting data quality criteria.
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Figure 6. Map of a potential 1000 station FISS design, with completely randomized station selection within each IPHC Regulatory
Area. Orange circles represent stations selected for sampling, while purple circles represent stations to be sampled in subsequent
years.

Page 17 of 31



IPHC-2020-SS09-03

: i
:i i "_‘_: s
‘é’g- 4B
= Sampled 2020 (10135)
= ¢ Sampled after 2020 (875)
170 180 190 200 210 220 230

longitude (°E)

Figure 7. Map of a potential approximately 1000 station FISS design, with randomized selection of clusters of 3-4 stations within
each IPHC Regulatory Area. Orange circles represent stations selected for sampling, while purple circles represent stations to be
sampled in subsequent years.
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Figure 8. Minimum FISS design for 2020 (orange circles) proposed at AM096 based on subareas. Purple circles are optional for
meeting data quality criteria.
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Figure 9. Minimum FISS design for 2021 (orange circles) proposed at AM096 based on subareas. Purple circles are optional for
meeting data quality criteria.
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Figure 10. Minimum FISS design for 2022 (orange circles) proposed at AM096 based on subareas. Purple circles are optional for

meeting data quality criteria.
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Figure 11. Minimum FISS design for 2020 (orange circles) proposed at AM096 based on randomized sampling in 2B-3B, and a
subarea design elsewhere. Purple circles are optional for meeting data quality criteria.
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Figure 12. Minimum FISS design for 2021 (orange circles) proposed at AM096 based on randomized sampling in 2B-3B, and a
subarea design elsewhere. Purple circles are optional for meeting data quality criteria.
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Figure 13. Minimum FISS design for 2022 (orange circles) proposed at AM096 based on randomized sampling in 2B-3B, and a
subarea design elsewhere. Purple circles are optional for meeting data quality criteria.
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Appendix A

Subareas within IPHC Regulatory Areas

IPHC Regulatory Area 4B

Regulatory Area 4B is a relatively small area, can be divided into fairly distinct subareas based
on the 2017 FISS expansion results (Figure A.1):

1. West of Kiska Is. At present, a relatively low density subarea, but one that
previously had much higher densities of Pacific halibut. (57 stations)

2. East of Kiska Is, and west of Amchitka Pass, including Bowers Ridge. Also at
present a low density subarea, but one largely unsurveyed before 2017. (73 stations)

3. East of Amchitka Pass. Currently, a subarea of relatively high density and stability,
although with higher density in the past. (73 stations)

In recent years, the bulk of the 4B stock (70-80%, Figure A.2) is estimated to have been in
Subarea 3. With standard deviations typically increasing with the mean for this type of data,
focusing FISS effort on this subarea in future surveys should succeed in maintaining target CVs,
while reducing net cost. However, additional analysis of the historical WPUE time series shows
Subarea 1's percentage of the biomass can also change by relatively large amounts over short
time frames, with absolute changes of over 10% over as little as 3-4 years (see Appendix B).
This also should be accounted for in a three-year design plan.

We augmented the 1993-2018 data with simulated data sets for 2019-22. For 2019, the planned
FISS design was used, while the following designs were considered for subsequent years:
. 2020: Only Subarea 3 fished (73 stations)
2021: Only Subarea 3 fished (73 stations)
2022a: Only Subarea 3 fished (73 stations)
2022b: Only Subarea 1 fished (57 stations)
2022c: Subareas 1 and 2 fished (130 stations)

The three options for 2022 allow either a continuation of Subarea 3 only (2022a), Subarea 1 only
to reduce the chance of bias due to changes in density in Subarea 1 over the three years since
2019 (2022b), and a third option (2022c) in case 2022b leads to CVs above the 15% target. The
third option is also precautionary in that while there is apparent stability in Subarea 2's biomass
percentage (Figure 3 and Table 5), most of Subarea 2 has been surveyed just once, in the 2017
expansion.

Fitting space-time models to the augmented data sets showed that fishing only Subarea 3 from
2020-22 is expected to be sufficient to reduce and then maintain CVs to below 15%. Fishing
Subarea 1 and 2 in 2022 should also meet the precision target, and would be the preferred
minimum design in that year in order to ensure that bias remained low.
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Figure A.1. Map of the 2017 FISS expansion design in IPHC Regulatory Area 4B showing the
subareas used in the analysis.
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Figure A.2. Estimated IPHC Regulatory Area 4B biomass % by subarea and year.
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IPHC Regulatory Area 4A

Like Regulatory Area 4B, we have divided Regulatory Area 4A into geographic subareas (Figure
A.3) for use in devising an efficient FISS design. Subarea 1 is a high density subarea, which in
recent years has had 65-85% of the biomass, and has been historically variable in terms of its
proportion of the biomass (Figure A.4). Subarea 2 is a low-density area with a very stable
proportion of the Regulatory Area 4A biomass, while Subarea 3 has had more variable biomass.
(The smallest subarea, Subarea 4, is covered by the annual NMFS trawl survey, and we are not

proposing to sample it as part of the annual survey.)
Based on this information, the following designs were evaluated for 2020-22:

. 2020: Only Subarea 1 fished (59 stations)

. 2021: Only Subarea 1 fished (59 stations)

. 2022a: Only Subarea 3 fished (63 stations)

. 2022b: Subareas 2 and 3 fished (114 stations)
. 2022c: Subareas 1 and 3 fished (122 stations)
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Figure A.3. Map of the 2014 FISS expansion design in IPHC Regulatory Area 4A showing the
subareas used in the analysis.
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Figure A.4. Estimated Regulatory Area 4A biomass % by subarea and year.

Sampling only Subarea 1 in Regulatory Area 4A was sufficient to meet precision targets in 2020-
21. For 2022, designs that omitted Subarea 1 were not expected to meet precision targets, and
the minimum proposed design for 2022 is to fish Subareas 1 and 3.

IPHC Regulatory Area 2A

In IPHC Regulatory Area 2A, we again proposed subareas based on density and geography,
but these subareas were not contiguous due to the existence of two distinct higher density
regions, one off the north Washington coast, and the other of the central Oregon coast (Figure
A.5). Thus, we created Subarea 1 to include both of these higher density regions, while Subarea
2 includes the moderate density zone between them, as well as the northern part of California.
Subarea 3 includes the remaining low density regions in the Salish Sea, California, and the
stations in deep and shallow waters throughout the Regulatory Area. The proportion of biomass
in each subarea does not change greatly over periods less than five years (Figure A.6), and this
relative stability should allow us to reduce sampling frequency in lower density subareas while
maintaining precision targets.

For the 2020-22 period, we evaluated a sampling design in which only Subarea 1 was sampled.
This 72-station design was sufficient to maintain CVs for mean WPUE below the 15% target in
all years, while having low expected bias due to the stability of the biomass distribution among
subareas.
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Figure A.5. Map of the 2017 FISS expansion design in IPHC Regulatory Area 2A showing the
subareas used in the analysis. Subarea 3 is unlabeled but is comprised of the stations outside
of Subareas 1 and 2.
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Figure A.6. Estimated IPHC Regulatory Area 2A biomass % by subarea and year.
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Appendix B

Example of managing bias when subareas are employed: IPHC Regulatory Area 4B

The division of IPHC Regulatory 4B into subareas was described in Appendix A. Along with
Figure A.1, showing trends in biomass proportions within IPHC Regulatory Area 4B, we also
considered Table B.1 when determining the frequency with which each subarea should be
sampled in order to maintain low bias. This table, derived from the data in Figure A.1, shows
how many years until at least a 10% absolute change in estimated biomass proportion is
recorded by year and subarea.

Subarea 1 often sees changes of at least 10% over a 3-4 year period. For example, the value
“4” in 1996 in Table B.1 for Subarea 1 means that a 10% absolute change in this subarea’s
biomass proportion from the 1996 estimate was first observed four years later, in 2000. Likewise,
a change of at least 10% from the 1997 estimate also first observed in 2000, and so on. Table
cells with dashes (from 2012 onwards for Subarea 1) mean that a change of at least 10% has
yet to be observed.

We interpret the data in Table B.1 to mean that Subareas 1 and 3 should be sampled every 3-4
years to maintain low bias, while Subarea 2 can be sampled less frequently (with the caveat
discussed in Appendix A).

Similar tables were referenced when determining sampling priorities for subareas within other
IPHC Regulatory Areas for subarea-based designs.

Table B.1 For each year, the number of years until at least a 10% absolute change in estimated biomass
share is observed.

Subarea | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

1 9 8 7 4 3 4 3 13 12 7 5 4 4
2 17 21 20 19 18 19 - 16 16 14 13 12 11
3 6 5 4 3 2 4 11 10 11 11 10 9 8
Subarea | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

1 7 6 4 3 4 3 - - - - - - -
2 - - - - - - - - - - - - -
3 6 6 4 3 4 3 3 - - - - - -
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For Information: Implications of areduced FISS in 2021

PREPARED BY: IPHC SECRETARIAT (R. WEBSTER; 1 DECEMBER 2020)

PURPOSE

To provide the Commission with the likely implications of a 2021 FISS design reduced from the
‘minimum 2021 FISS design’ proposed by the IPHC Secretariat and endorsed by the Scientific
Review Board in 2020.

BACKGROUND

The IPHC Secretariat has proposed a ‘minimum 2021 FISS design’, and also for the subsequent
two years (2022, 2023), which are projected to achieve data quality targets with respect to
variance and bias (IPHC-2020-SS09-03). This paper will outline the likely implications of
reducing the 2021 FISS on the following key areas:

1) Increased uncertainty in estimates from unsurveyed IPHC Regulatory Areas;

2) Potential for bias in estimates of overall stock trends;

3) Effects on stock distribution, harvest rates and stock assessment model;

4) Impact on future FISS planning.

DiscussION

IPHC Regulatory Areas at the ends of the stock’s range (within the IPHC Convention Area) -
IPHC Regulatory Areas 2A, 4A and 4B - were unsurveyed in 2020, and as a result, coefficients
of variation (CV; a measure of the variability relative to the mean) for estimates of density indices
were outside of the target range of <15%, with values of 22%, 25% and 25% respectively for the
three areas for 032 WPUE. The only new data in IPHC Regulatory Area 4CDE for 2020 came
from the small Alaska Department of Fish and Game trawl survey in Norton Sound, and the CV
for this area increased from 10% in 2019 to 12% in 2020. The proposed minimum FISS designs
for 2021-23 are projected to lead to CVs within the target range for IPHC Regulatory Areas 2A,
4A, and 4B (Table 1), while the proposed full design in IPHC Regulatory Area 4CDE, together
with an anticipated NMFS Bering Sea trawl survey in 2021, will also ensure a CV well below
15% for that area, and address concerns that the distribution may be changing more rapidly than
historically observed in this IPHC Regulatory Area.

Table 1. Projected coefficients of variation (%) by year for mean 032 WPUE following
completion of the 2023 FISS based on proposed 2021-23 FISS designs.

IPHC Regulatory 2020 2021 2022 2023
Area
2A 22 13 13 15
4A 16 9 9 10
4B 16 11 10 13
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If the proposed 2021 design is not fully implemented, we estimate uncertainty at near-historic
levels in areas at the ends of the stock’s range within the IPHC Convention Area, with CVs of
26% in IPHC Regulatory Area 2A (greatest since 2006), 30% in 4A (greatest in the entire 1993-
2021 time series) and 31% for 4B (greatest since 1994) (Table 2).

Table 2. Estimated coefficients of variation (%) by year for mean 032 WPUE assuming no FISS
in IPHC Regulatory Areas 2A, 4A and 4B in 2021.

IPHC Regulatory Area 2019 2020 2021
2A 12 21 26
4A 18 24 30
4B 16 25 31

At the level of Biological Region, the CV for Region 4 in 2020 was 12%, and thus already exceeds
the regional target range of <10%; without a FISS in IPHC Regulatory Areas 4A and 4CDE in
2021, we can expect the CV to increase further outside the target range. Figures 1, 2 and 3
show estimated time series from 2006-21 for these three areas if there is no FISS sampling in
2021, compared with estimates from 2019 and 2020 modelling, showing increasing uncertainty
near the end of the series.
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Figure 1. Recent estimated O32 WPUE time series for IPHC Regulatory Area 2A based on
modelling in 2019, 2020 and 2021, assuming no FISS sampling in 2021.
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Figure 2. Recent estimated 032 WPUE time series for IPHC Regulatory Area 4A based on
modelling in 2019, 2020 and 2021, assuming no FISS sampling in 2021.
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Figure 3. Recent estimated O32 WPUE time series for IPHC Regulatory Area 4B based on
modelling in 2019, 2020 and 2021, assuming no FISS sampling in 2021.

Of equal concern is that the lack of data for two consecutive years means we will have no
information on stock trends IPHC Regulatory Areas 2A, 4A and 4B since 2019, and limited
information in Area 4CDE (with some data expected from trawl surveys): increases or decreases
in Pacific halibut density and abundance over that period in unsurveyed habitat will be
unobserved, and our estimates of WPUE and NPUE indices may be biased, leading also to
biased estimates of overall stock trends and stock distribution among IPHC Regulatory Areas.
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While undertaking a 2021 FISS in the core IPHC Regulatory Areas (2B, 2C, 3A and 3B) will
maintain a coastwide CV within target, any bias in estimates from the ends of the stock could
also lead to bias in estimates of density and trends at the coastwide level. Figure 4 illustrates
the potential effect of not observing the areas at the end of the stock on the coastwide WPUE
index. If mean WPUE in unsurveyed areas actually changes by 10 or 20% per year from 2019-
21 (something not unusual in the historical time series), this has the potential to affect our
understanding of overall stock trends even over this short period.

While the expected NMFS survey in the eastern Bering Sea in 2021 should ensure variance
targets are met for IPHC Regulatory Area 4CDE, this survey misses the deeper waters covered
by the FISS, which have been historically those with greatest density of Pacific halibut. The
Bering Sea is a dynamic region in terms of climate and species distribution, and recent years
have seen a pronounced northward shift in the centre of biomass of Pacific halibut (Webster et
al. 2020). The absence of any survey in the deeper waters of the Bering Sea shelf edge since
2019, and in the waters of the northern shelf edge since the 2016 expansion, means we will lack
an understanding of changes in distribution or overall abundance in these waters during a period
when the potential for change is great.

Coastwide trend: FISS in core areas only in 2020-21
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Figure 4. lllustration of the potential bias induced by not observing changes in unsurveyed end
areas (IPHC Regulatory Area 2A, 4A, 4B and 4CDE) from 2020-21. *The 2021 projected
coastwide estimate assumes no change in mean WPUE in the core IPHC Regulatory Areas (2B,
2C, 3A, 3B) and no observed change in other areas due to no sampling occurring in those areas.
Under the different scenarios of +/- 10 or +/-20% per year in the end areas only, the “true”
coastwide trend would follow the red and orange lines, and our estimate in blue would be biased.
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If no FISS is undertaken in IPHC Regulatory Areas 2A, 4A, 4B and 4CDE in 2021, this will have
important implications for the quality of estimates of indices of density and abundance, and for
our overall understanding of stock trends and distribution. Together, these four IPHC Regulatory
Areas comprise almost 30% of the stock. Importantly, the Pacific halibut stock and fishery are
currently in transition between a strong 2005 year-class and more recent 2011 and 2012 year-
classes. While the distribution of these year-classes is likely to become more uniform as they
age, a two-year sampling gap at the ends of the geographic range (particularly 4A-4CDE)
increases the likelihood that stock distribution and therefore realized harvest rates may differ
appreciably from those intended by the IPHC’s interim management procedure. With reduced
precision, the ability of the stock assessment model to update currently predicted trends based
on new information is much more limited: increases or decreases in overall stock trend (e.g.
Figure 4) may not be tracked by the assessment model, which relies heavily on the trend
information provided by the annual FISS.

Finally, a second consecutive reduced FISS in 2021 will have implications for the 2022-24 FISS
designs as well. Current design planning spreads the most challenging charter regions
(logistically and financially) over the three-year time-horizon. In order to ‘catch-up’ from the much
larger variances estimates that would be produced in 2021, an increased level of sampling in
2022 would be required, including the regions omitted in 2021 as well as at least some of those
planned for 2022. While our analysis showed that estimation quality can quickly recover from a
one-year reduction in the FISS (Table 1), the longer such gaps in coverage persist, the more
difficult this becomes, and the result may be a period in the time series with permanently high
uncertainty around our understanding of stock trends and distribution.

REFERENCES

Webster et al (2020). Monitoring change in a dynamic environment: spatio-temporal modelling
of calibrated data from different types of fisheries surveys of Pacific halibut. Can. J. Fish. Aquat.
Sci 77(8): 1421-1432.

RECOMMENDATION/S
That the Commission:

1) NOTE paper IPHC-2020-SS09-04 that provides the Commission with the likely
implications of a 2021 FISS design reduced from the minimum design proposed by the
IPHC Secretariat and endorsed by the Scientific Review Board in 2020.
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For Decision: IPHC 2021 Fishery-Independent Setline Survey (FISS)

PREPARED BY: IPHC SECRETARIAT (D. WILSON, R. WEBSTER, L. ERIKSON, |. STEWART; 2 DECEMBER 2020)

PURPOSE

To prescribe and seek Commission approval of key decisions that would enable the IPHC
Secretariat to operationalise the 2021 FISS.

BACKGROUND
1) Complete IPHC Fishery-Independent Setline Survey (FISS) grid

The complete FISS grid includes 1,890 stations coastwide (Fig. 1), of which, the IPHC
Secretariat intends on sub-sampling each year moving forward, based on the analysis arising
from the 2014-19 expansion station project requested by the Commission.
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Figure 1. IPHC Fishery-Independent Setline Survey (FISS) with full sampling grid shown.

2) Prioritisation of FISS objectives and corresponding design layers.

At the 96" Session of the Annual Meeting (AM096) in February 2020, the Commission agreed to the
following:
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(IPHC-2020-AM096-R, para. 26) “The Commission AGREED that the priority of a rationalised
FISS sampling design is therefore to maintain or enhance data quality (precision and bias) by
establishing minimum sampling requirements in terms of station count, station distribution and
skates per station. Potential considerations that could add to or modify the design are logistics
and cost (secondary design layer), and FISS removals (impact on the stock), data collection
assistance for other agencies, and IPHC policies (tertiary design layer). These priorities are
outlined in Table 2.”

“Table 2. Prioritisation of FISS objectives and corresponding design layers.”

Priority Objective Design Layer

Minimum sampling requirements in terms of:
e Station distribution;
e Station count;
e Skates per station.

Sample Pacific halibut for stock
Primary assessment and stock
distribution estimation.

Logistics and cost: operational feasibility and

Secondary | Long-term revenue neutrality. cost/revenue neutrality

Removals: minimize impact on the stock
while meeting primary priority;

Assist: assist others to collect data on a cost-
recovery basis;

IPHC policies: ad-hoc decisions of the
Commission regarding the FISS design.

Minimize removals, and assist
Tertiary | others where feasible on a cost-
recovery basis.

3) Scientific Review Board endorsement

In 2020, the IPHC’s Scientific Review Board (SRB) reviewed and endorsed the minimum 2021
FISS designed based on the primary objective detailed above, and made the following
recommendation to the Commission:

SRB017-Rec.01 (para. 14) “The SRB RECOMMENDED that the Commission endorse
the final 2021 FISS design as proposed by IPHC Secretariat, and provided at Appendix
I\/_a.”

4) Special Session need
At IM096, seeking additional information, the Commission made the following recommendation:

(para. 46.) “The Commission RECOMMENDED that the IPHC 2021 FISS design be
considered for decision at the 9" Special Session of the Commission (SS09), at a date
and format to be agreed upon intersessionally. The IPHC Secretariat will develop
necessary material to support the decision making process.”

DiscussIiON AND DECISION POINTS

Recalling the supporting papers presented to the 9" Special Session of the IPHC (SS09), and
their associated presentations which are available for download on the meeting page
(https://www.iphc.int/venues/details/9th-special-session-of-the-iphc-ss09), the IPHC Secretariat
is requesting that the Commission step through the following decision points.
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Decision Point #1 (Primary FISS Objective): Seeking Commission ENDORSEMENT of the
‘minimum 2021 FISS design’.

The IPHC Secretariat is seeking the Commission’s endorsement of the ‘minimum 2021 FISS
design’ as proposed by the IPHC Secretariat, as recommended by the SRB based on the primary
objective of the FISS (see table above) to meet precision and bias estimates, as provided at

Fig. 2).
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Figure 2. Proposed minimum FISS design in 2021 (orange circles) based on randomized
sampling in 2B-3B, and a subarea design elsewhere. Purple circles are optional for meeting data
quality criteria.

Decision Point #2 (Secondary FISS Objective — Part A): Seeking Commission
ENDORSEMENT of the continued need to target long-term revenue neutrality for the FISS.

The IPHC Secretariat is seeking the Commission’s endorsement of the continued need for the
IPHC Secretariat to seek long-term revenue neutrality for the FISS, as previously agreed by the
Commission, including most recently at AM096 (see table above).

Decision Point #3 (Secondary FISS Objective — Part B): Seeking Commission
RECOMMENDATION on the means to target long-term revenue neutrality for the FISS in 2021.

The IPHC Secretariat is seeking the Commission’s recommendation on how it would like the
IPHC Secretariat to seek to achieve long-term revenue neutrality through the 2021 FISS. The
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IPHC Secretariat currently proposes three (3) feasible ways to achieve long-term revenue
neutrality, while also ensuring the minimum scientific data needs/requirements are met:

OPTION 1: Proceed with the ‘minimum 2021 FISS design’, involving sampling 948 stations
with 4 skates at each station (Eig. 2). Estimated revenue/loss = -US$1,686,384.
Seek to recover the projected loss in future years. [Caveat: We will need to reduce
the general operating budget for the IPHC significantly in 2021 to accommodate].

OPTION 2: Proceed with the ‘minimum 2021 FISS design’, involving sampling 948 stations
with 4 skates at each station (Fig. 2), with the estimated loss of -US$1,686,384 to
be provided directly by the Contracting Party governments.

OPTION 3: Proceed with an ‘optimised’ version of the ‘minimum 2021 FISS design’, involving
adding an additional ~398 stations within the areas covered by the ‘minimum 2021
FISS design’ and where feasible, adding additional skates on each station (Eig. 3).
Estimated revenue/loss = -US$226,651.

The IPHC Secretariats’ preferred option is Option 3. It should be noted that this is how the
Secretariat has sought to reach long-term revenue neutrality since the inception of the FISS.
Adoption of Option 1 or 2 would be a deviation from established practice.
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Figure 3. Optimised ‘minimum 2021 FISS design’ (orange circles) based on randomised
sampling in 2B-3B, and a subarea design elsewhere. Purple circles are not planned for sampling
in 2021.
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RECOMMENDATION/S
That the Commission:

1) NOTE paper IPHC-2020-SS09-04 that prescribes and seeks Commission approval of key
decisions that would enable the IPHC Secretariat to operationalise the 2021 FISS.

Decision Point #1:

2) ENDORSE the ‘minimum 2021 FISS design’ as proposed by the IPHC Secretariat, as
recommended by the SRB, and as provided at Fig. 2).

Decision Point #2:

3) ENDORSE the continued need for the IPHC Secretariat to seek long-term revenue
neutrality for the FISS, as previously agreed by the Commission.

Decision Point #3:

4) RECOMMEND that the IPHC Secretariat proceed with an ‘optimised’ version of the
‘minimum 2021 FISS design’, involving adding an additional ~398 stations within the
areas covered by the ‘minimum 2021 FISS design’ and where feasible, adding additional
skates on each station (Fig. 3).
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