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5-Year PIRM and management implications

5-Year Program of Integrated Research and Monitoring

Primary Main Objectives I_\/Ianqger_nent
Research Areas iImplications

Migration and
population dynamics

Reproduction

Growth

Mortality and survival
assessment

Fishing technology
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https://www.iphc.int/uploads/pdf/besrp/2019/iphc-2019-besrp-5yp.pdf
https://www.iphc.int/uploads/pdf/5yrirm/iphc-2022-5yrirm.pdf

1. Migration and Population Dynamics

5-Yr Research Plan (2017-2021)

Larval connectivity

Multiple life-

Larval catch and -
effort data

Climate effects on larval
connectivity

IN

stage

connectivity

Individual-based b
biophysical model

Bering Sea

Gulf of Alaska

Larval
dispersal |
pathways

Inter-basin and
intra-basin larval
connectivity

Connectivity with Western
Pacific Ocean region

Hydrographic
ROMS model

Sadorus et al. (2021) Fish. Oceanog. 30: 174

Mapping of
settlement/nursery areas

Juvenile connectivity

NMFS trawl survey data

Spatiotemporal model

Ontogenetic
migration

Characterization of genetic
composition/mixture of
settlement areas

Genetic samples
of spawning
aggregations

Development and application of genomic approaches

—)

Genome sequence

S
e T 4

Establishment of a baseline
of genetic diversity

Population structure analyses

Jasonowicz et al. (2022) Mol. Ecol. Res. 22: 2685

Delineation of fine-scale
stock structure

»

Stock composition: mixed
stock analyses
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» Generate potential recruitment covariates

» Define management targets for minimum
spawning biomass by Biological Region

.

Improved estimates of productivity

» Determine the need for separate assessments
for certain components of the stock

)

Potential revision of structure of
future stock assessments



https://doi.org/10.1111/fog.12512
https://doi.org/10.1111/1755-0998.13641

1. Migration and Population Dynamics

5-Yr Research Plan (2017-2021)
Larval connectivity Climate effects on larval e Substrate inf tion:
. Lervel oeteh sl _ Connectivity u S ra e In Orma |On.
Multiple life-
Stgge effort data 3 | : _ . | | Connectivity with Western usSea bed d ata base '

- L . arva nter-basin an Pacific O i -
connecivity k:{::;;:;/c’sl::;lbniz?& P dispersal |® | intra-basin larval » il ) * B.C.substrate Iayer 100-m
Bering Sea A Y 1 | Masping of resolution— provided by Dr.

Hydrographic settlemen nursery areas
Gulf of Alaska ROMS model - . _ Dana Hagga rty (DFO) .
Sadorus et al. (2021) Fish. Oceanog. 30: 174

* Next step: bathymetry layer.

Juvenile connectivity

NMFS trawl survey data Characterization of genetic N
Ontogenetic » » composition/mixture of A
Spatiotemporal model migration settlement areas
Establishment of a baseline I
Genetic samples || Development and application of genomic approaches p of genetic diversity g W
[ g [ (A ;
of spawning Genome sequence e 3

aggregations T mmmmm) | Population structure analyses A De“nsetiginst?sz?uer-escale

Substrate type

<VALUE>

B | Stock composition: mixed — -
Jasonowicz et al. (2022) Mol. Ecol. Res. 22: 2685 stock analyses o
|
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https://doi.org/10.1111/1755-0998.13641

1. Migration and Population Dynamics

5-Yr Research Plan (2017-2021)

Larval connectivity

Climate effects on larval
connectivity

Connectivity with Western
Pacific Ocean region

Mapping of
settlement/nursery areas

Characterization of genetic
composition/mixture of
settlement areas

of spawning
aggregations

Genome sequence

> A
e T

—)

Larval catch and -
Multlple life- effort data
stage .
conneciy indiiduabibased | disporea » el
biophysical model b L »
Bering Sea pathways connectivity 1
Hydrographic
Gulf of Alaska ROMS model Sadorus et al. (2021) Fish. Oceanog. 30: 174
Juvenile connectivity
NMFS trawl survey data )
Ontogenetic » »
Spatiotemporal model migration
Genetic samples || Development and application of genomic approaches p

Population structure analyses

Jasonowicz et al. (2022) Mol. Ecol. Res. 22: 2685

Establishment of a baseline
of genetic diversity

Delineation of fine-scale
stock structure

Stock composition: mixed
stock analyses
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570 individuals
3 sequencing runs - lllumina NovaSeq S4

Mean coverage - 3.5x

10,230,908 autosomal SNPs

4,725,899 (minor allele frequency 2 0.05)

Remove adapters and
low-quality bases

Align raw reads to
genome
Bwa-mem2

Filter low quality
alignments

Clip overlapping read
pairs

Bioinformatic workflow

Remove PCR duplicates

Realign around
insertion/deletions

Analysis Ready
Alignments

SNP detection &
genotype likelihood
estimation

ANGSD

p

Downstream Analyses

-

[ Diversity Metrics

» Allele frequencies, heterozygosity (angsd)
| *Hardy-Weinberg Equilibrium {angsd) )

( Population Structure

*Isolation by distance (angsd, R)
| *Clustering (ngsadmix, pcangsd,

* Pairwise genetic distance (F;) {angsd)

R)

a .
Genomics

W\ * Structural variation (ngsLD)

*SNPs under selection/outlier detection (angsd, pcangsd)

I—



https://doi.org/10.1111/fog.12512
https://doi.org/10.1111/1755-0998.13641

2. Reproduction

5-Yr Research Plan (2017-2021)

Seasonal characterization of reproductive development

2017-2018 Histology-based
X Histological Characterization Classification Classification Appropriate » Maturity schedule
Field sample Ly : » O y
collection samples of oocyte stages of female of reproductive timing of gonad
- ] — — developmental phases collection in FISS Fecundity
(central # ;) | Y »
GOA) o] ‘:_‘ Q Q @ @ ‘ stages assessment
i Research outcomes: < Group synchronous  « Annual cycle * June-August
» Batch spawner * Spawning time
» Determinate fecundity + Reprpductive delays
Macroscopic vs microscopic maturity staging
309/ month Macroscopic 2 o8’ A Assess accuracy of Revise
maturity scores Histology-based female | current field maturity |8 macroscopic
?>90 cm FL developmental stages and classification criteria staging criteria
Ovary images reproductive phases
Research outcomes: * In progress
2017-2022 :
Commercial Development and application of genetic tests for sex identification » Sex-ratio
landings monitoring

Publications: Fish et al. (2020) J. Fish Biol. 97: 1880-1885

Fish et al. (2022) Frontiers in Mar. Sci. 9: 801759

Simchick et al. (2024) Gen. Comp. Endocrinol. 347: 114425
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* Direct input into stock assessment for
estimation of the stock-recruitment
relationship

 Estimate annual reproductive output
* Revise time-series of historical and future

maturity

Scale of female spawning biomass
and reference point estimates

®» - Annual sex-ratio at age for the commercial
fishery fit by the stock assessment

)

Reduce uncertainty in stock size
and fishing intensity



https://doi.org/10.1111/jfb.14551
https://doi.org/10.3389/fmars.2022.801759
https://doi.org/10.1016/j.ygcen.2023.114425

2. Reproduction

5-Yr Research Plan (2017-2021)

Biological
Region

Seasonal characterization of reproductive development
2017-2018 : . . . — : Histology-based B e
Field | Histological Characterization Classification N Classification Appropriate » Maturity schedule
eld sample samples of oocyte stages of female of reproductive timing of gonad 2022/2023 3 351
collection .
(central ~ N developmental phases collection in FISS »
{ 4 A 1 . 4 181
GOA) © '.‘ Q Q @ Q ‘ stages Fecundity
assessment 4B 51
= Research outcomes: « Group synchronous  * Annual cycle * June-August 2023
+ Batch spawner * Spawning time Total 1,023

» Determinate fecundity * Reprpductive delays

Macroscopic vs microscopic maturity staging$ )
. : W8 s ¢
309/ month Macroscopic ‘ 8 - N Assestsféfliguraftly f;f
maturity scores Histology-based female |
©>90 cm FL developmental stages and classification criteria | *
Ovary images reproductive phases >
Research outcomes: * In progress %m Sampled 2023 (958)
2017-2022 = * Unsampled in 2023 (932)
C‘l)mg?erCia' Development and application of genetic tests for sex identification ¢
andings 2 |
Publications: Fish et al. (2020) J. Fish Biol. 97: 1880-1885

Fish et al. (2022) Frontiers in Mar. Sci. 9: 801759
Simchick et al. (2024) Gen. Comp. Endocrinol. 347: 114425

« Generate estimates of fecundity at age
and at size

* Monitor maturity schedules in
Biological Regions 2 and 3

INTERNATIONAL PACIFIC

1))

HALIBUT COMMISSION

Slide 8


https://doi.org/10.1111/jfb.14551
https://doi.org/10.3389/fmars.2022.801759
https://doi.org/10.1016/j.ygcen.2023.114425

3. Growth

5-Yr Research Plan (2017-2021) |

2016-2018
Age-0
summer

collections
(Kodiak)

Fish rearing
at Hatfield
Marine
Science
Center
(Newport)

T —

Identification and validation of physiological growth markers

Growth
laboratory
experiments

Temperature
manipulations

»

Density
manipulations

p

»

Handling
manipulations

p

Transcriptomic
and proteomic
profiling

b

Temperature-
responsive growth
markers

Density-responsive
growth markers

T—

r

Handling-responsive
growth markers

|

Validation
studies

Environmental
influences on growth
patterns

Dietary influences on
growth patterns and

physiological condition

»

Researci/autcomes:

» Differentially-expressed genes
+ Differentially-expressed proteins

N4

+ Validated growth markers

Environmental influences on growth patterns

Research outcomes: - Effects of temperature on growth rates
» Temperature-specific molecular responses

External collaborators: Behavioral Ecology Program at AFSC-NOAA (Newport, OR), Alaska Pacific University, UW
External funding: NPRB Grant#1704 (Sept. 2017-Feb. 2020)
Publications: Planas et al. (in preparation)
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* Inform on yield-per-recruit and
other spatial evaluations of
productivity that support mortality-
limit setting

* Provide covariates for projecting
short-term size-at-age.

* Delineate fishing and
environmental effects on size-at-

age
.

Scale stock productivity and
reference point estimates




4. Mortality and Survival Assessment

5-Yr Research Plan (2017-2021)

Fall 2017 Discard mortality rate estimation: longline fishery
field
ex?ggrzsent Capture and Injury and viability Survival assessment Best handling practices
handling conditions » assessment X by tagging in longline fishery
— . Careful shak Analysis of
. Gareg N ate ) i — capture-related
N gggl:tr:i ;u Physiological cor:dltlon » variables
. assessmen . .
 Improved estimates of discard
Research outcomes: * Injury and viability profiles of hook release methods  Longline DMR » mortality

» Physiological profile of fish under different capture and

handling conditions * Reduce potential bias in stock

assessment results and
management of mortality limits

Discard mortality rate estimation: charter recreational fishery

Summer
eiggrlinﬁglnqcs Capture and ey, Wieieigy emel L Survival assessment by tagging Best handling practices ‘

(Sitka, AK handling conditions | physiological _ . » in recreational fishery Red 5 g it g
Seward, AK) * 12/0 and 16/0 hooks assessment » Analysis of capture-related variables educe unobserved mortality an

its effect on stock assessment

Research outcomes: * Recreational DMR

External funding: Saltonstall-Kennedy NOAA (2017-2020); NFWF (2019-2021); NPRB#2009 (2021-2022)
Publications: Kroska et al. (2021) Conservation Physiology 9: coab001
Loher et al. (2022) North American Journal of Fisheries Management 42: 37-49

Dykstra et al. (2024) Ocean & Coastal Management. In Press.
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https://doi.org/10.1093/conphys/coab001
https://doi.org/10.1002/nafm.10711
https://www.sciencedirect.com/journal/ocean-and-coastal-management

4. Mortality and Survival Assessment

5-Yr Research Plan (2017-2021)

» Careful shake
» Gangion cut
* Hook strip

Physiological condition
assessment

capture-related
» variables

Research outcomes:

* Injury and viability profiles of hook release methods

* Longline DMR

» Physiological profile of fish under different capture and

handling conditions

Discard mortality rate estimation: charter recreational fishery

Summer

Zoai fleldt Cepitnme ene Injury, viability and |8 Survival assessment by tagging
ez(gi?lignirks handling conditions )| physiological
Seward , AK) « 12/0 and 16/0 hooks assessment » Analysis of capture-related variables

Research outcomes:

* Recreational DMR

Proportion

0.4

03 -

02

01 o

0.0 -

External funding: Saltonstall-Kennedy NOAA (2017-2020); NFWF (2019-2021); NPRB#2009 (2021-2022)
Publications: Kroska et al. (2021) Conservation Physiology 9: coab001
Loher et al. (2022) North American Journal of Fisheries Management 42: 37-49

Dykstra et al. (2024) Ocean & Coastal Management. In Press.

0.26

0.08

V A 0.01

Excellent Moderate Poor Dead

04

03

0.2

01

00 -

Fall 2017 Discard mortality rate estimation: longline fishery Legal Sub-legal
f|e|d 07 1 o065 (n =1,269) 0.7 (n=1,139)
ex?gg%ent Capture and Injury and viability Survival assessment 06 7 05 1 (7
handling conditions » assessment _ by tagging 05 7 05 4
— Analysis of

021

0.16

0.03
£ ]

Excellent Moderate Poor Dead

P —— ]

v
Min. DMR =4.2%
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https://doi.org/10.1093/conphys/coab001
https://doi.org/10.1002/nafm.10711
https://www.sciencedirect.com/journal/ocean-and-coastal-management

4. Mortality and Survival Assessment

5-Yr Research Plan (2017-2021)

Fall 2017
field

ex?ggﬂf”t Capture and
S— handling conditions
» Careful shake
» Gangion cut
* Hook strip

Discard mortality rate estimation: longline fishery

N

Injury and viability
assessment

t Analysis of

Physiological condition
assessment

capture-related
» variables

Survival assessment
by tagging

Research outcomes:

* Injury and viability profiles of hook release methods

» Physiological profile of fish under different capture and

handling conditions

* Longline DMR

Summer
e)%ggrlirgglr?ts Capture and
(Sitka, AK handling conditions
Seward, AK) » 12/0 and 16/0 hooks

N

Injury, viability and
physiological
assessment

Discard mortality rate estimation: charter recreational fishery

» Survival assessment by tagging

» Analysis of capture-related variables

Research outcomes:

* Recreational DMR

» Best handling practices
in longline fishery

Charter Recreational Fishery

Min. DMR: 1.35%
| (Excellent viability)

L\ ) DL

NN NN

External funding: Saltonstall-Kennedy NOAA (2017-2020); NFWF (2019-2021); NPRB#2009 (2021-2022)
Publications: Kroska et al. (2021) Conservation Physiology 9: coab001
Loher et al. (2022) North American Journal of Fisheries Management 42: 37-49
Dykstra et al. (2024) Ocean & Coastal Management. In Press.
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Injury classification = None

= Tormn Lip
B Tomn Cheek
= Tomn Jaw
Cheek and Jaw
Eye
Torn Snout
Jig Body
B Jig Head
B Gut Hook

Proportion



https://doi.org/10.1093/conphys/coab001
https://doi.org/10.1002/nafm.10711
https://www.sciencedirect.com/journal/ocean-and-coastal-management

5. Fishing technology

Zsouzrgm}lert Investigate new methods for whale avoidance/deterrence to reduce whale depredation
st || in the longline fishery
International Catch protection Catch Field testing in presence
Workshop on device selection g protection .
: : : Pilot X of whales: . . .
Protecting Fishery ~ ® | and production: [ o device » Killer whal * Increasing available yield for
Catches from Whale * Shuttle refinement and . SI grrmwwizlse éorcas) directed fishery.
Depredation + Slinky pot-Shroud improvement P . .
* Reduce potential bias and
Research outcomes: * New tools for fishery avoidance and/or deterrence uncertainty in the stock
» Improved estimation of depredation mortality assessment.
Collaboration Investigate behavioral and physiological responses to fishing gear to reduce bycatch
with PSMFC Use of artificial illumination ‘v
- to reduce bycatch l}{lethod
re '“efge”t — Improve mortality accounting
Circle hook modifications to . an
reduce rockfish bycatch Improvement
Research outcomes: * New methods for reducing bycatch

» Improved estimation of bycatch mortality

External funding: Bycatch Reduction Engineering Program NOAA NA21NMF4720534 (2021-2023), NA23NMF4720414 (2023-2025)
Publications: Lomeli et al. (2021) Fisheries Research 233: 105737

Lomeli et al. (2023) Ocean & Coastal Management 241: 106664
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https://doi.org/10.1016/j.fishres.2020.105737
https://doi.org/10.1016/j.ocecoaman.2023.106664
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001

5. Fishing technology

Summer Investigate new methods for whale avoidance/deterrence to reduce whale depredation
2023 pilot || - T Shroud
test in the longline fishery
Iniernaional Catch protection Catch Field testing in presence
Workshop on device selection g protection .
: : : Pilot X of whales:
Protecting Fishery — ® and production:  [$ testing device » .+ Killer whales (orcas)
Catches from Whale « Shuttle refinement and . Sperm whales
Depredation « Slinky pot-Shroud improvement P
Research outcomes: * New tools for fishery avoidance and/or deterrence
» Improved estimation of depredation mortality
Collaboration Investigate behavioral and physiological responses to fishing gear to reduce bycatch
with PSMFC Use of artificial illumination hod
@ to reduce bycatch Metho
refinement
Circle hook modifications to . and
reduce rockfish bycatch Improvement
Research outcomes: * New methods for reducing bycatch

» Improved estimation of bycatch mortality

External funding: Bycatch Reduction Engineering Program NOAA NA21NMF4720534 (2021-2023), NA23NMF4720414 (2023-2025)
Publications: Lomeli et al. (2021) Fisheries Research 233: 105737

Lomeli et al. (2023) Ocean & Coastal Management 241: 106664
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https://doi.org/10.1016/j.fishres.2020.105737
https://doi.org/10.1016/j.ocecoaman.2023.106664
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001
https://www.iphc.int/venues/details/1st-international-workshop-on-protecting-fishery-catches-from-whale-depredation-ws001

Summary of awarded research grants to IPHC
current in 2024

Management
implications

Project # Grant agency Project name Partners

Grant period

North Pacific
Pacific halibut population genomics Alaska Fisheries February 2022 —
! :s:fjmh (NPRB Award No. 2110) IPHC  oiience Center-Noaa  >198/685  Stockstructure -\ o 2024
Bycatch Full scale testing of devices to minimize Mortality
2 Reduction whale depredation in longline fisheries IPHC Alaska Fisheries $199 870 estimations due  November 2023 —
Engineering (NOAA Award Number Science Center-NOAA ’ to whale April 2025
Program-NOAA NA23NMF4720414) depredation
Total awarded ($) $393,555
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