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I.  Agency Overview

Management of the Pacific halibut resource and fishery has been the responsibility of
the International Pacific Halibut Commission (IPHC) since its creation in 1923, see
Figure 1 for a map of the IPHC Convention Area. Assessing, forecasting, and managing
the resource and fishery requires accurate assessments, continuous monitoring, and
research responsive to the needs of managers and stakeholders. The fishery for Pacific
halibut (Hippoglossus stenolepis) is one of the most valuable and geographically largest
in the northeast Pacific Ocean. Industry participants from Canada and the United States
of America have prosecuted the modern fishery and have depended upon the resource
since the 1880s. Annual removals have been as high as 100 million pounds, and the long-
term average of removals is 64 million pounds.
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Figure 1. Map of the IPHC Convention Area and IPHC Regulatory Areas.

Staffing Updates: see https://www.iphc.int/locations/map

II. Fishery-Independent Setline Survey (FISS)
BACKGROUND

The International Pacific Halibut Commission’s (IPHC’s) Fishery-Independent Setline
Survey (FISS) provides catch information and biological data on Pacific halibut
(Hippoglossus stenolepis) that are collected independently of the commercial fishery.
These data, which are collected using standardized methods, bait and gear during the
summer of each calendar year, provide an important comparison with data collected from
the commercial fishery. The directed commercial fishery is variable in its gear composition
and distribution of fishing effort over time, and presents a broad spatial and temporal
sampling of the stock. Pacific halibut biological data collected on the FISS (e.g. the size,
age, and sex composition) are used to monitor changes in biomass, growth, and mortality
in adult and sub-adult components of the Pacific halibut population. In addition, records
of non-target species caught during FISS operations provide insight into bait competition,
rate of bait attacks, and serve as an index of abundance over time, making them valuable
to the assessment, management, and avoidance of non-target species.

For details on FISS work conducted in 2020, please refer to the following paper: IPHC
Fishery-Independent Setline Survey (FISS) design and implementation in 2020
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1. Reserves — N/A

IV. Review of Agency Groundfish Research, Assessment, and Management
A. Pacific halibut and IPHC activities
1. Research

The primary biological research activities at the IPHC that follow Commission objectives
and selected for their important management implications are identified and described in
the Five-Year Research Plan for the period 2017-21:

Overview of research activities in 2020 and planned for 2021

1. Migration. Knowledge of Pacific halibut migration throughout all life stages is
necessary in order to gain a complete understanding of stock distribution and the
factors that influence it.

1.1. Larval distribution and connectivity between the Gulf of Alaska and Bering
Sea. Knowledge of the dispersal of Pacific halibut larvae and subsequent migration
of young juveniles has remained elusive because traditional tagging methods are
not effective on these life stages due to the small size of the fish. This larval
connectivity project, in cooperation with NOAA EcoFOCI, used two recently
developed modeling approaches to estimate dispersal and migration pathways in
order to better understand the connectivity of populations both within and between
the Gulf of Alaska (GOA) and Bering Sea (BS) (Sadorus et al., 2021). In brief, to
improve current understanding of larval dispersal pathways and migrations of
young fish within and between GOA and BS, investigations were conducted to (1)
examine pelagic larval dispersal and connectivity between the two basins using an
individual-based biophysical model (IBM), and (2) track movement of fish up to
age-6 years using annual age-based distributions and a spatio-temporal modeling
approach. IBM results indicate that the Aleutian Islands constrain connectivity
between GOA and BS, but that large island passes serve as pathways between
these ecosystems. The degree of connectivity between GOA and BS is influenced
by spawning location such that up to 50-60% of simulated larvae from the
westernmost GOA spawning location arrive in the BS with progressively fewer
larvae arriving proportional to distance from spawning grounds further east. There
is also a large degree of connectivity between eastern and western GOA and
between eastern and western BS. Spatial modeling of 2-6 year old fish shows
ontogenetic migration from the inshore settlement areas of eastern BS towards
Unimak Pass and GOA by age 4. The pattern of larval dispersal from GOA to BS,
and subsequent post-settlement migrations back from BS toward GOA, provides
evidence of circular, multiple life-stage, connectivity between these ecosystems,
regardless of temperature stanza or year class strength..

1.2. Wire tagging of U32 Pacific halibut. The patterns of movement of Pacific
halibut among IPHC Regulatory Areas have important implications for
management of the Pacific halibut fishery. The IPHC Secretariat has undertaken
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a long-term study of the migratory behavior of Pacific halibut through the use of
externally visible tags (wire tags) on captured and released fish that must be
retrieved and returned by workers in the fishing industry. In 2015, with the goal of
gaining additional insight into movement and growth of young Pacific halibut (less
than 32 inches [82 cm]; U32), the IPHC began wire-tagging small Pacific halibut
encountered on the NOAA-Fisheries groundfish trawl survey and, beginning in
2016, on IPHC'’s FISS. In 2019, a total of 821 Pacific halibut were tagged and
released during the GOA trawl survey and 885 tags were released during the BS
trawl survey. Through 2019, a total of 6,536 tags have been released in the NOAA-
Fisheries groundfish trawl survey and, to date, 52 tags have been recovered. No
U32 tagging on the NOAA-Fisheries groundfish trawl survey occurred in 2020 due
its cancellation as a result of COVID-19. On the IPHC FISS, a total of 3,980 U32
Pacific halibut have been wire tagged are released and 74 of those have been
recovered to date. In 2020, 868 U32 fish were wire-tagged and released: 321 fish
in Regulatory Area 2B and 547 fish in Regulatory Area 3A. The distance traveled
by recaptured fish from the release location was under 10 nm for 35% of the fish
and between 11 and 50 nm for 25% of the fish. For example, of the 2,005 fish
released in Reg Area 3A between 2015 and 2019, 31 of 32 recovered fish were
recovered in the same area of release and within the first three years at liberty.

1.3. Tail pattern identification. In order to complement studies on the movement
patterns of Pacific halibut through conventional external wire tags, the IPHC
Secretariat is investigating whether natural tail markings can be used for individual
fish identification after recapture. Beginning with a pilot project conducted in the
IPHC FISS in 2017, a total of 1,206 sublegal (< 32 inches fork length) Pacific
halibut have been photographed and wire tagged to date. Of these, 14 fish have
been recaptured and pictures of the tails were provided. A database of tail images
is being created and different pattern-recognition software packages are being
tested to allow for pattern matches.

2. Reproduction. Efforts at IPHC are currently underway to address two critical issues in
stock assessment for estimating the female spawning biomass: the sex ratio of the
commercial landings and maturity estimations.

2.1. Sex ratio of the commercial landings. The sex ratio of the commercial
fishery catch represents an extremely important source of uncertainty in the Pacific
halibut annual stock assessment (Stewart and Hicks, 2020). The IPHC has
generated sex information of the entire set of aged commercial fishery samples
collected in 2017 and in 2018 (>10,000 fin clips per year) using genetic techniques
based on the identification of sex-specific single nucleotide polymorphisms (SNPs)
(Drinan et al., 2018) using TagMan gPCR assays conducted at the IPHC’s
Biological Laboratory. Therefore, for the first time, direct estimates of the sex-ratio
at age for the directed commercial fishery have been available for stock
assessment. Genetic analyses of commercial samples from 2017 showed that the
proportion of females coastwide was high (82%), ranging from 65% to 92%
depending on the biological region. Data from the 2018 commercial samples
showed almost identical patterns, with females comprising 80% of the coastwide
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commercial landings (by number). Given that the sex-ratio data constitutes one of
the two most important contributors to estimates of both population trend and
scale, the inclusion of this information in the 2019 stock assessment resulted in
higher spawning biomass. The IPHC Secretariat has recently completed the
processing of genetic samples from the 2019 commercial landings and the results
indicate that the percentage of females coastwide in the commercial catch is 78%,
showing a continuous decline since 2017.

2.2. Maturity estimations. Recent sensitivity analyses have shown the
importance of changes in spawning output due to skip spawning and/or changes
in maturity schedules for stock assessment (Stewart and Hicks, 2020). These
results highlight the need for a better understanding of factors influencing
reproductive biology and success for Pacific halibut. In order to fill existing
knowledge gaps related to the reproductive biology of female Pacific halibut,
research efforts are devoted to characterize female maturity in this species.
Specific objectives of current studies include: 1) accurate description of oocyte
developmental stages and their use to classify female maturity stages; 2)
comparison of macroscopic (based on field observations) and microscopic (based
on histological assessment) maturity stages and revision of maturity criteria; 3)
revision of current estimates of female age-at-maturity; and 4) investigation of
fecundity and skip-spawning in females.

The IPHC Secretariat has described for the first time the different oocyte stages
that are present in the ovary of female Pacific halibut and how these are used to
classify females histologically to specific maturity stages (Fish et al., 2020). In brief,
eight different oocyte developmental stages have been described, from early
primary growth oocytes until preovulatory oocytes, and their size and
morphological characteristics established. Maturity classification was determined
by assigning maturity status to the most advanced oocyte developmental stage
present in ovarian tissue sections and seven different microscopic maturity stages
were established. Analysis of oocyte size frequency distribution among the seven
different maturity stages provided evidence for the group-synchronous pattern of
oocyte development and for the determinate fecundity reproductive strategy in
female Pacific halibut. The results of this study will allow us to establish a
comparison of the microscopic/histological and macroscopic/field classification
criteria that are currently used to assign the maturity status of females that is used
in stock assessment. The results of this study set the stage for and in-depth study
on temporal changes in maturity that is currently underway through histological
assessment of ovarian samples collected over an entire annual reproductive cycle.
Furthermore, the IPHC Secretariat is establishing a comparison of the microscopic
(e.g. histological) and macroscopic (e.g. visual) maturity classification criteria to
determine whether field classification criteria that are currently used to assign the
maturity status of females that is used in stock assessment needs to be revised in
light of the improved knowledge on ovarian development.

The IPHC Secretariat is also conducting temporal and spatial analyses of female
maturity schedules through the collection of ovarian samples in the IPHC’s FISS.
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For the temporal analysis of maturity, ovarian samples have been collected in the
Portlock region (central Gulf of Alaska) during the same period (June-July) for 30
females (>90 cm length) for four consecutive years: 2017, 2018, 2019 and 2020.
These ovarian samples have been processed for histology and microscopic
maturity staging will be conducted to compare the maturity status over that time
period. Furthermore, for the spatial analysis of maturity, ovarian samples from 30
females (>90 cm length) have been collected in the FISS in 5 different regions in
the Gulf of Alaska in order to obtain preliminary information on potential spatial
differences in maturity.

3. Growth. Recent stock assessments conducted by the IPHC Secretariat have indicated
that the Pacific halibut stock experienced a continuous coastwide decline from the late
1990s until approximately 2012 largely due to a decrease in size-at-age (SAA)
(Stewart and Hicks, 2020). Current low values of SAA combined with low recruitment
of cohorts spawned at the time of the initial decrease in SAA in the 1990s have
contributed to a decrease in exploitable Pacific halibut biomass. Although the
decrease in SAA has been hypothesized as being attributed to several potential
causes, including environmental effects such as temperature or food availability, as
well as ecological or fishery effects, our knowledge on the actual factors that influence
SAA of Pacific halibut is still scarce. The IPHC Secretariat has conducted studies
aimed at elucidating the drivers of somatic growth leading to the decline in SAA by
investigating the physiological mechanisms that contribute to growth changes in the
Pacific halibut. The two main objectives of these studies are: 1) the identification and
validation of physiological markers for somatic growth; and 2) the use of growth
markers for evaluating growth patterns in the Pacific halibut population and the effects
of environmental factors on somatic growth. In order to pursue these objectives, the
IPHC Secretariat has investigate on the effects of temperature variation on growth
performance, as well as on the effects of density, hierarchical dominance and handling
stress on growth in juvenile Pacific halibut in captivity. These studies have been
funded by a grant from the North Pacific Research Board to the IPHC and the Alaska
Fisheries Science Center (NPRB #1704). At this time, results from studies
investigating the effects of temperature on growth physiological indicators are being
prepared for publication in a peer-reviewed journal (Planas et al., in preparation). In
brief, juvenile Pacific halibut were subjected to temperature-induced growth
manipulations, whereby somatic growth was suppressed by low temperature
acclimation and stimulated by temperature-induced compensatory growth.
Physiological signatures of growth suppression and growth stimulation were identified
by a comparative transcriptomics and proteomics approach that identified genes and
proteins, respectively, which experienced expression changes in response to the two
growth manipulations. The identified genes and proteins could potentially represent
useful markers for growth in skeletal muscle. Currently, assays are being developed
to test the validity of the identified molecular markers for growth on skeletal muscle
samples from age-matched adult Pacific halibut of different size categories.

In addition to temperature-induced growth manipulations, the IPHC Secretariat is

conducting similar studies to identify physiological growth markers that respond to
density and stress-induced growth manipulations. On one hand, changes in SAA in
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Pacific halibut have been hypothesized, among other potential causes, to be the result
of changes in population dynamics of the Pacific halibut stock due to a density effect,
whereby high population densities would negatively affect growth. On the other hand,
we hypothesize that stress responses associated with capture and release of
discarded Pacific halibut may affect feeding and growth in the wild, therefore,
addressing potential growth consequences related to capture and handling stress.
Investigations related to the effects of density and stress exposure are currently
underway.

. Discard Mortality Rates (DMRs) and Survival Assessment. Information on all Pacific
halibut removals is integrated by the IPHC Secretariat, providing annual estimates of
total mortality from all sources for its stock assessment. Bycatch and wastage of
Pacific halibut, as defined by the incidental catch of fish in non-target fisheries and by
the mortality that occurs in the directed fishery (i.e. fish discarded for sublegal size or
for regulatory reasons), respectively, represent sources of mortality that can result in
significant reductions in exploitable yield in the directed fishery. Given that the
incidental mortality from the commercial Pacific halibut fisheries and bycatch fisheries
is included as part of the total removals that are accounted for in stock assessment,
changes in the estimates of incidental mortality will influence the output of the stock
assessment and, consequently, the catch levels of the directed fishery. For this
reason, the IPHC Secretariat is conducting investigations on the effects of capture
and release on survival and on providing experimentally-derived estimates of DMRs
in the directed longline and guided recreational Pacific halibut fisheries.

4.1. Evaluation of the effects of hook release techniques on injury levels and
association with the physiological condition of longline-caught Pacific halibut. In
order to better estimate post-release survival of Pacific halibut caught incidentally
in the directed longline fishery, the IPHC Secretariat is conducting investigations
to understand the relationship between fish handling practices and fish physical
and physiological condition and survival post-capture as assessed by
accelerometer tags. Currently, the IPHC assigns a 3.5% DMR to Pacific halibut
released from longline gear with only minor injuries and a 16% DMR to the total
estimated volume of U32 discards generated by the target fishery. The former was
experimentally derived between 1958 and 1961, and the latter is a result of tagging
studies in which the baseline DMR was used as a parameter in tag-recovery
models that were used to estimate DMRs for fish returned to the water in relatively
poorer condition than “minor”. As such, if the 3.5% is mis-specified, the subsequent
rates that rest upon that value will be inaccurate, as will be our estimates of total
discard mortality within the fishery. The baseline rate was generated from at-sea
captive holding studies that reported that observed mortality patterns were, at least
in part, due to fluctuating environmental conditions from which the fish could not
escape, and for which they attempted to compensate analytically. Ambiguity
therefore exists regarding the degree to which the baseline rate is accurate,
necessitating additional studies in order to resolve this issue. For this reason, the
IPHC Secretariat, with partial funding by a grant from the Saltonstall-Kennedy
NOAA Grant Program (NA17NMF4270240), conducted studies to evaluate the
effects of hook release techniques on injury levels, their association with the
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physiological condition of captured Pacific halibut and, importantly, generated
experimentally-derived estimates of DMR in the directed longline fishery, as
depicted in the workflow shown below:

Handling events Physiological condition Survival

Hook Hook \
Technique Code >

As part of this study, injury profiles and release viabilities for different release
techniques (careful shake, gangion cutting, and hook stripping) have been
developed. The results obtained indicate that injury patterns were similar for
careful shake and gangion cutting, with most injuries being a small puncture to the
cheek, and greater than 70% of the released fish were classified to be in excellent
viability. The hook stripper produced more severe physical injuries with
significantly greater numbers of fish classified as moderate or poor in viability
condition upon release. Physiological stress indicators in the blood (glucose,
lactate, and cortisol) from all fish released have been measured and the results
obtained to date are suggestive of a trend towards lower glucose and higher lactate
blood levels in fish classified as dead in terms of the release condition. Cortisol
levels do not show a significant trend across the release condition categories.
Results on glucose, lactate, and cortisol plasma levels in fish according to physical
injury code show a fair amount of variation within groups. The relationship of blood
glucose, lactate, and cortisol levels to other measured parameters in discarded
fish (fat levels, condition index, time out of water, temperature exposure, etc.) is
currently under investigation.

4.2. Discard mortality rates of Pacific halibut in the charter recreational fishery.
The IPHC initiated in 2019 a research project aimed at experimentally deriving
DMRs from the charter recreational fishery for the first time. This project has
received funding from the National Fish and Wildlife Foundation (Project # 61484)
and from the North Pacific Research Board (NPRB #2009). As an initial step in this
project, information from the charter fleet on types of gear and fish handling
practices used was collected through stakeholder meetings and on dock interviews
with charter captains and operators. Results show that the guided recreational fleet
predominantly uses circle hooks (75-100%), followed by jigs. Predominant hook
release methods included reversing the hook (54%), or twisting the hook out with
a gaff (40%), and the fish were generally handled by supporting both the head and
tail (65%), while other common techniques included handling by the operculum
(10%) or by the tail alone (10%). These results will inform the design of the
experimental test fishing that will take place in late Spring/early Summer of 2021
and in which injury levels, fish condition and stress parameters will be evaluated
to identify best practices intended to minimize discard mortality in this fishery and
to provide direct estimates of discard survival as assessed by accelerometer tags.

5. Genetics and genomics. The IPHC Secretariat is conducting studies to increase the
genomic resources for Pacific halibut and apply them to improve our current
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understanding of population structure and of Pacific halibut movement and
distribution.

5.1. Sequencing of the Pacific halibut genome. The IPHC Secretariat has
recently completed conducting a project aimed at generating a first draft sequence
of the Pacific halibut genome, the blueprint for all the genetic characteristics of the
species. This project was conducted in collaboration with the French National
Institute for Agricultural Research (INRA, Rennes, France). Briefly, the Pacific
halibut genome has a size of 586 Mb and contains 24 chromosomes- covering
98.6% of the complete assembly with a N50 scaffold length of 25 Mb at a coverage
of 91x. The Pacific halibut genome sequence has been submitted to the National
Center for Biological Information (NCBI) with submission number SUB7094550
and with accession number JABBITO00000000. Furthermore, the Pacific halibut
genome has been annotated and is available in NCBI as NCBI Hippoglossus
stenolepis Annotation Release 100. The generated genomic resources will greatly
assist current studies on the genetic structure of the Pacific halibut population, on
the application of genetic signatures for assigning individuals to spawning
populations and for a detailed characterization of regions of the genome or genes
responsible for important traits of the species.

5.2. Investigate the genetic structure of the Pacific halibut population in the
North-eastern Pacific Ocean. Understanding population structure is imperative for
sound management and conservation of natural resources. Pacific halibut in
Canadian and USA waters are managed by the International Pacific Halibut
Commission (IPHC) as a single coastwide unit stock since 2006. The rationale
behind this management approach is based on our current knowledge of the highly
migratory nature of Pacific halibut as assessed by tagging studies (Webster et al.,
2013) and of past analyses of genetic population structure that failed to
demonstrate significant differentiation in the North-eastern Pacific Ocean
population of Pacific halibut by allozyme and small-scale microsatellite analyses.
However, more recent studies have reported slight genetic population structure on
the basis of genetic analysis conducted with larger sets of microsatellites
suggesting that Pacific halibut captured in the Aleutian Islands may be genetically
distinct from other areas (Drinan et al., 2016). These findings of subtle genetic
structure in the Aleutian Island chain area are attributed to limited movement of
adults and exchange of larvae between this area and the rest of the stock due to
the presence of oceanographic barriers to larval and adult dispersal (i.e. Amchitka
Pass) that could represent barriers to gene flow. Unfortunately, these genetic
studies were conducted using a relatively limited set of microsatellite markers and,
importantly, using genetic samples collected in the summer (i.e. non-spawning
season) that may not be representative of the local spawning population. With the
collection of winter (i.e. spawning season) genetic samples in the Aleutian Islands
by the IPHC in early 2020, a collection of samples from spawning aggregations in
five different geographic areas across the North-eastern Pacific Ocean (i.e. British
Columbia, Central Gulf of Alaska, Bering Sea, Central and Western Aleutian
Islands) is now available to re-examine the genetic structure of the Pacific halibut
population. Importantly, novel, high-throughput and high-resolution genomics
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approaches are now available for use, such as low-coverage whole genome
resequencing, in order to describe with unprecedented detail the genetic structure
of the Pacific halibut population. The recently sequenced Pacific halibut genome
will constitute an essential resource for the success of the whole genome
resequencing approach. The results from the proposed genomic studies will
provide important information on spawning structure and, consequently, on the
genetic baselines of source populations.

5.3. Analysis of genetic variability among juvenile Pacific halibut in the Bering
Sea and the Gulf of Alaska. The aim of this study is to evaluate the genetic
variability among juvenile Pacific halibut in a given ocean basin in order to infer
information on the potential contribution from fish spawned in different areas to
that particular ocean basin. We hypothesize that genetic variability among juvenile
Pacific halibut captured in one particular ocean basin (e.g. eastern Bering Sea)
may be indicative of mixing of individuals originating in different spawning grounds
and, therefore, of movement. By comparing the genetic variability of fish between
two ocean basins (i.e. eastern Bering Sea and Gulf of Alaska), we will be able to
evaluate the extent of the potential contribution from different sources (e.qg.
spawning groups) in each of the ocean basins and provide indications of relative
movement of fish to these two different ocean basins. The use of genetic samples
from juvenile Pacific halibut collected in the NMFS trawl survey in the eastern
Bering Sea and in the Gulf of Alaska, aged directly or indirectly through the length-
age key, will allow us to provide genetic information from fish that are at or near
their settlement or nursery grounds. These studies will provide the ability to assign
individual juvenile Pacific halibut to source populations and genetic information on
movement and distribution of juvenile Pacific halibut.

Other ongoing data collection projects

In addition to specific research projects, the IPHC collects data each year through
ongoing data collection projects that are funded separately, either as part of the FISS or
as part of the directed commercial fishery data collection program. Ongoing data
collections projects include the following:

IPHC Secretariat aboard National Marine Fisheries Service groundfish trawl surveys in
the Gulf of Alaska, Bering Sea and Aleutian Islands

PI: Lauri Sadorus

The National Oceanic and Atmospheric Administration (NOAA) Fisheries has
conducted annual bottom trawl surveys on the eastern Bering Sea continental shelf since
1979 and the IPHC has participated in the survey on an annual basis since 1998 by
directly sampling Pacific halibut from trawl survey catches. The IPHC has participated in
the NOAA Fisheries Aleutian Islands trawl survey, which takes place every two years,
since 2012. Alternating year by year with the Aleutian Islands trawl survey is the NOAA
Fisheries Gulf of Alaska trawl survey, which IPHC has participated in since 1996. The
IPHC uses the NOAA Fisheries trawl surveys to collect information on Pacific halibut that
are not yet vulnerable to the gear used for the IPHC FISS or directed commercial fishery,
and as an additional data source and verification tool for stock analysis. In addition, trawl
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survey information is useful as a forecasting tool for cohorts approaching recruitment into
the FISS or directed commercial fishery.

Sampling of directed commercial landings

The IPHC positions Secretariat to sample the directed commercial landings for Pacific
halibut in Alaska, British Columbia, Washington, and Oregon. Sampling of commercial
landings involves collecting Pacific halibut otoliths, tissue samples, fork lengths, weights,
logbook information, and final landing weights.

The collected data are used in the stock assessment and other research. The
collected otoliths provide age composition data and the tissue samples provide sex
composition. Lengths and weight data, in combination with age data and sex data, provide
size-at-age analyses by sex. Mean weights are combined with final landing weights to
estimate catch in numbers. Logbook information provides weight per unit effort data,
fishing location for the landed weight, and data for research projects. Finally, tags are
collected to provide information on migration, exploitation rates, and natural mortality.

In addition to sampling the catch, other objectives include collecting recovered tags,
and copying information from fishing logs along with the respective landed weights, for as
many Pacific halibut trips as possible throughout the entire season.

2. Assessment

The 2020 stock assessment produced the following scientific advice regarding the
Pacific halibut stock:
“Sources of mortality: In 2020, total Pacific halibut mortality due to fishing was
down to 35.50 million pounds (16,103 t) from 39.87 million pounds (18,086 t) in
2019. Of that total, 84% comprised the retained catch, up from 81% in 2019.”

“‘Stock status (spawning biomass): Current (beginning of 2021) female
spawning biomass is estimated to be 192 million pounds (87,050 t), which
corresponds to a 41% chance of being below the IPHC trigger reference point of
SBzo%, and less than a 1% chance of being below the IPHC limit reference point
of SB2ow. Relative female spawning biomass at the beginning of 2021 was
estimated to be at 33% of the unfished state, with a 41% chance of being below
the IPHC trigger reference point of SB3os%, and less than a 1% chance of being
below the IPHC limit reference point of SB2o%. Therefore, the stock is considered
fo be ot overfished’ (SB221 > SB2ow). Projections indicate that mortality
consistent with the interim management procedure reference fishing intensity
(Fasw) is likely to result in further declining biomass levels in the near future.”

“Fishing intensity: The 2020 mortality corresponded to a point estimate of SPR =
48%; there is a 38% chance that fishing intensity exceeded the IPHC’s current
reference level of 43%. The Commission does not currently have a coastwide
fishing intensity limit reference point. However, given that the stock is above the
spawning biomass limit reference point, the stock is by default classified as ‘not

J

subject to overfishing’.

“Stock distribution: The proportion of the coastwide stock represented by
Biological Region 3 has been decreasing since 2004, and increasing in Biological
Regions 2 and 4. However, there was an increase in Biological Region 3 in 2020
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and a decrease in Biological Region 2. Biological Region 4 is near the historical
high estimated for 2019, and has shown an increasing trend since the early 1990s.”

“Outlook. The stock is projected to decrease with at least a 51% chance over the
period from 2021-23 for all TCEYs greater than the “3-year surplus” of 24.4 million
pounds (~11,068 t), corresponding to a projected SPR of 58% (credible interval 39-
76%). At the status quo TCEY (36.6 million Ib, (~16,600 t)), the probability of spawning
biomass decline is 62% and 61% for one and three years, respectively. At the
reference level (a projected SPR of 43%) the probability of spawning biomass
declining to 2022 is 65%, decreasing to 63% in three years, as the 2011 and 2012
cohorts mature. The one-year risk of the stock dropping below SBzoy% ranges from
35% (at the 3-year surplus level) to 41% at the reference TCEY. Over three years
these probabilities range from 29% to 44% depending on the level of mortality.”

For more information on the 2020 stock assessment and the fishery status, please refer
to paper IPHC-2021-AM097-08 at the IPHC website.

3. Management

The International Pacific Halibut Commission (IPHC) completed the 97 Session of the
IPHC Annual Meeting (AM097) on 29 January 2021 with decisions on total mortality
limits, fishery limits, fishing period dates, and other fishery regulation changes. A total of
270 individuals attended the meeting via the electronic platform.

Meeting documents, presentations, recordings of the sessions, and the report of the
meeting are available on the AM097 meeting page at the IPHC website: 97" Session of
the IPHC Annual Meeting (AM097) | IPHC. Decisions arising from this meeting, including
management decisions, are documented in the following report: Report of the 97%
Session of the IPHC Annual Meeting (AM097)

Other Actions

Harvest Strategy Policy: https://www.iphc.int/the-commission/harvest-strategy-policy

Commercial Fishing Period: The Commission recommended that further consultations
between Contracting Parties and fishery stakeholders on the administrative and policy
implications of a year round fishery would support the decision process for the 98t
Session of the IPHC Annual Meeting (AM098; January 2022) on potential further
extensions of the directed commercial fishing period.

V. Ecosystem Studies

[See details in the Research section on ongoing IPHC data collection projects
above.]
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