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Progress in key research areas:

1. Reproduction
2. Discard mortality rates: guided recreational fishery

3. Catch protection strategies against whale depredation

4. Population genomics
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1. Reproduction

5-Yr Research Plan (2017-2021) |

Seasonal characterization of reproductive development

Histology-Based
Histological Characterization Classification N Classification N Appropriate Maturity schedule
2017-2018 samples of oocyte stages of female of reproductive timing of gonad 2022-2023
Field sample - 1 - > developmental phases collection in FISS v G,
collection (o] f"‘ Q @® Q ‘ stages Fecundity
(central - _ . — assessment
GOA) Research outcomes: + Group synchronous « Annual cycle  July/August 2023-2024
= : » Batch spawner + Spawning time -
s + Determinate fecundity < Reproductive delays
fﬁﬂ*xﬂf fﬁm
g D Macroscopic vs microscopic maturity staging
S Macroscopic : ; |sss v Assess accuracy of Revise
300/ " maturity scores i Histology-based female = currepfc fie_ld ma_turi_ty » macroscopic
¢/ mon ' developmental stages and classification criteria staging criteria
©>90 cm FL||| Ovary images reproductive phases 2023-2024
Research outcomes: * In progress

Publications: Fish et al. (2020) Journal of Fish Biology 97: 1880-1885
Fish et al. (2022) Frontiers in Marine Science 9: 801759
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https://doi.org/10.1111/jfb.14551
https://doi.org/10.3389/fmars.2022.801759

1. Reproduction

Microscopic maturity staging: based on histological oocyte stages
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Fish et al. (2022) Front. Mar. Sci. 9:801759
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1. Reproduction

FISS 2022: ovarian sample collection for histology-based maturity
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Sampled 2022 (1188)
® Unsampled in 2022 (702)

Maturity
# of Sampling
Vessel(s) Samples Rate
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1. Reproduction

Research area Research activities Research outcomes SA Rank Relevance for MSE
assessment (SA)

Histological maturity assessment | Updated maturity schedule

Examination of potential skip

spawning Incidence of skip spawning

Scale biomass and

information

1. Biological input Improve simulation of
spawning biomass in
the Operating Model

Reproduction Fecundity assessment

SEB019-Feq.06 (para. 46) The SEB NOTED that the IPHC Secretariat is finalising a proposed sampling
design for the collection of ovaries in the 2023 FISS, for providing precise estimates of
fecundity and REQUESTED for SEB020 in June 2022, more detail on the considerations | |
taken to ensure the sampling maximises the opportunity to address the objectives.

landings | D | intensity |coIIection and processing
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Research-SA-MSE

		Research areas		Research activities		Research outcomes		Relevance for stock assessment		Relevance for MSE		Specific analysis input		SA Rank		MSE Rank

		Migration		Larval and juvenile connectivity and early life history studies		Improved understanding of larval and juvenile distribution		Improve estimates of productivity		Improve parametization of the Operating Model		Will be used to generate potential recruitment covariates and to inform minimum spawning biomass targets by Biological Region		3. Biological input		1. Biological parameterization and validation of movement estimates

		Reproduction		Histological  maturity assessment 		Updated maturity schedule		Scale biomass and reference point estimates		Improve simulation of spawning biomass in the Operating Model		Will be included in the stock assessment, replacing the current schedule last updated in 2006		1. Biological input

				Examination of potential skip spawning		Incidence of skip spawning						Will be used to adjust the asymptote of the maturity schedule, if/when a time-series is available this will be used as a direct input to the stock assessment

				Fecundity assessment		Fecundity-at-age and -size information						Will be used to move from spawning biomass to egg-output as the metric of reproductive capability in the stock assessment and management reference points

				Examination of accuracy of current field macroscopic maturity classification		Revised field maturity classification						Revised time-series of historical (and future) maturity for input to the stock assessment

				Sex ratio of current commercial landings		Sex ratio-at-age		Scale biomass and fishing intensity				Annual sex-ratio at age for the commercial fishery fit by the stock assessment		1. Assessment data collection and processing

				Historical sex ratios based on archived otolith DNA analyses		Historical sex ratio-at-age						Annual sex-ratio at age for the commercial fishery fit by the stock assessment

				Recruitment strength and variability		Establishment of temporal and spatial maturity and spawning patterns		Improve stock-recruitment curve for more precise assessment		Improve simulation of recruitment variability and parametization of recruitment distribution in the Operating Model		May be used to provide a weighted spawning biomass calculation and or inform targets for minimum spawning biomass by Biological Region				2. Biological parameterization and validation of recruitment variability and distribution

		Growth				Identification and application of markers for growth pattern evaluation		Scale stock productivity and reference point estimates		Improve simulation of  variability and allow for scenarios investigating climate change		May inform yield-per-recruit and other spatial evaluations of productivity that support mortality limit-setting				3. Biological parameterization and validation for growth projections

				Evaluation of somatic growth variation as a driver for changes in size-at-age		Environmental influences on growth patterns						May provide covariates for projecting short-term size-at-age. May help to delineate between effects due to fishing and those due to environment, thereby informing appropriate management response

						Dietary influences on growth patterns and physiological condition						May provide covariates for projecting short-term size-at-age. May help to deleineate between effects due to fishing and those due to environment, thereby informing appropriate management response

		Mortality and survival assessment		Discard mortality rate estimate: longline fishery		Experimentally-derived DMR		Improve estimates of unobserved mortality		Improve estimates of stock productivity		Will improve estimates of discard mortality, reducing potential bias in stock assessment results and management of mortality limits				1. Fishery parameterization

				Discard mortality rate estimate: recreational fishery								Will improve estimates of discard mortality, reducing potential bias in stock assessment results and management of mortality limits				2. Fishery parameterization

				Best handling practices: longline fishery		Guidelines for reducing discard mortality						May reduce discard mortality, thereby increasing available yield for directed fisheries		2. Fishery yield

				Best handling practices: recreational fishery		Guidelines for reducing discard mortality						May reduce discard mortality, thereby increasing available yield for directed fisheries		3. Fishery yield

				Whale depredation accounting and tools for avoidance		New tools for fishery avoidance/deterence; improved estimation of depredation mortality		Improve mortality accounting				May reduce depredation mortality, thereby increasing available yield for directed fisheries. May also be included as another explicit source of mortality in the stock assessment and mortality limit setting process depending on the estimated magnitude		2. Assessment data collection and processing

				Biological interactions with fishing gear		Physiological and behavioral responses to fishing gear		Reduce incidental mortality		Improve estimates of stock productivity		May increase yield available to directed fisheries. 		1. Fishery yield

		Genetics and genomics		Population structure		Stock structure of IPHC Regulatory Area 4B relative to the rest of the Convention Area		Altered structure of future stock assessments		Improve parametization of the Operating Model		If 4B is found to be functionally isolated, a separate assessment may be constructed for that IPHC Regulatory Area		2. Biological input		1. Biological parameterization and validation of movement estimates.                                                                                       2. Biological parameterization and validation of recruitment distribution

				Distribution		Assignment of individuals to source populations and assessment of distribution changes						Will be used to define management targets for minimum spawning biomass by Biological Region		3. Biological input

				Close-kin mark-recapture studies		Genomic analysis of population size and connectivity						Population size estimates to fit in the stock assessment

				Landscape genomics		Identification of adaptive loci, decipher genomic basis of adaptation and detect genomic responses to climate change		Improve estimates of productivity				Will be used to define management targets for minimum spawning biomass by Biological Region				                        

				Genome-wide association analyses		Understand the genetic basis of phenotypic variation, including size-at-age, age-at-maturity, spawning timing, etc.						May help to delineate between effects due to fishing and those due to environment, thereby informing appropriate management response





SA-Research

		SA Rank		Research outcomes		Relevance for stock assessment		Specific analysis input		Research Area		Research activities

		1. Biological input		Updated maturity schedule		Scale biomass and reference point estimates		Will be included in the stock assessment, replacing the current schedule last updated in 2006		Reproduction		Histological  maturity assessment 

				Incidence of skip spawning				Will be used to adjust the asymptote of the maturity schedule, if/when a time-series is available this will be used as a direct input to the stock assessment				Examination of potential skip spawning

				Fecundity-at-age and -size information				Will be used to move from spawning biomass to egg-output as the metric of reproductive capability in the stock assessment and management reference points				Fecundity assessment

				Revised field maturity classification				Revised time-series of historical (and future) maturity for input to the stock assessment				Examination of accuracy of current field macroscopic maturity classification

		2. Biological input		Stock structure of IPHC Regulatory Area 4B relative to the rest of the Convention Area		Altered structure of future stock assessments		If 4B is found to be functionally isolated, a separate assessment may be constructed for that IPHC Regulatory Area		Genetics and genomics		Population structure

		3. Biological input		Assignment of individuals to source populations and assessment of distribution changes		Improve estimates of productivity		Will be used to define management targets for minimum spawning biomass by Biological Region				Distribution

				Improved understanding of larval and juvenile distribution				Will be used to generate potential recruitment covariates and to inform minimum spawning biomass targets by Biological Region		Migration		Larval and juvenile connectivity studies

		1. Assessment data collection and processing		Sex ratio-at-age		Scale biomass and fishing intensity		Annual sex-ratio at age for the commercial fishery fit by the stock assessment		Reproduction		Sex ratio of current commercial landings

				Historical sex ratio-at-age				Annual sex-ratio at age for the commercial fishery fit by the stock assessment				Historical sex ratios based on archived otolith DNA analyses

		2. Assessment data collection and processing		New tools for fishery avoidance/deterence; improved estimation of depredation mortality		Improve mortality accounting		May reduce depredation mortality, thereby increasing available yield for directed fisheries. May also be included as another explicit source of mortality in the stock assessment and mortality limit setting process depending on the estimated magnitude		Mortality and survival assessment		Whale depredation accounting and tools for avoidance

		Unranked		Establishment of temporal and spatial maturity and spawning patterns		Improve stock-recruitment curve for more precise assessment		May be used to provide a weighted spawning biomass calculation and or inform targets for minimum spawning biomass by Biological Region		Reproduction		Recruitment strength and variability

				Identification and application of markers for growth pattern evaluation		Scale stock productivity and reference point estimates		May inform yield-per-recruit and other spatial evaluations of productivity that support mortality limit-setting		Growth

				Environmental influences on growth patterns				May provide covariates for projecting short-term size-at-age. May help to delineate between effects due to fishing and those due to environment, thereby informing appropriate management response				Evaluation of somatic growth variation as a driver for changes in size-at-age

				Dietary influences on growth patterns and physiological condition				May provide covariates for projecting short-term size-at-age. May help to deleineate between effects due to fishing and those due to environment, thereby informing appropriate management response

				Experimentally-derived DMR		Improve trends in unobserved mortality		Will improve estimates of discard mortality, reducing potential bias in stock assessment results and management of mortality limits		Mortality and survival assessment		Discard mortality rate estimate: longline fishery

								Will improve estimates of discard mortality, reducing potential bias in stock assessment results and management of mortality limits				Discard mortality rate estimate: recreational fishery

				Guidelines for reducing discard mortality				May reduce discard mortality, thereby increasing available yield for directed fisheries				Best handling practices: longline fishery

				Guidelines for reducing discard mortality				May reduce discard mortality, thereby increasing available yield for directed fisheries				Best handling practices: recreational fishery

				Genomic analysis of population size and connectivity				Population size estimates to fit in the stock assessment		Genetics and genomics		Close-kin mark-recapture studies

				Identification of adaptive loci, decipher genomic basis of adaptation and detect genomic responses to climate change		Improve estimates of productivity		Will be used to define management targets for minimum spawning biomass by Biological Region				Landscape genomics

				Understand the genetic basis of phenotypic variation, including size-at-age, age-at-maturity, spawning timing, etc.				May help to delineate between effects due to fishing and those due to environment, thereby informing appropriate management response				Genome-wide association analyses





MSE-Research

		MSE Rank		Research outcomes		Relevance for MSE		Research Area		Research activities

		1. Biological parameterization and validation of movement estimates		Improved understanding of larval and juvenile distribution		Improve parametization of the Operating Model		Migration		Larval and juvenile connectivity studies

				Stock structure of IPHC Regulatory Area 4B relative to the rest of the Convention Area				Genetics and genomics		Population structure

				Genomic analysis of population size and connectivity						Close-kin mark-recapture studies

		2. Biological parameterization and validation of recruitment variability and distribution		Assignment of individuals to source populations and assessment of distribution changes		Improve simulation of recruitment variability and parametization of recruitment distribution in the Operating Model		Genetics and genomics		Distribution

				Establishment of temporal and spatial maturity and spawning patterns		Improve simulation of recruitment variability and parametization of recruitment distribution in the Operating Model		Reproduction		Recruitment strength and variability

		3. Biological parameterization and validation for growth projections		Identification and application of markers for growth pattern evaluation		Improve simulation of  variability and allow for scenarios investigating climate change		Growth		Evaluation of somatic growth variation as a driver for changes in size-at-age

				Environmental influences on growth patterns

				Dietary influences on growth patterns and physiological condition

		1. Fishery parameterization		Experimentally-derived DMR		Improve estimates of stock productivity		Mortality and survival assessment		Discard mortality rate estimate: longline fishery

		2. Fishery parameterization								Discard mortality rate estimate: recreational fishery

		Unranked		Updated maturity schedule		Improve simulation of spawning biomass in the Operating Model		Reproduction		Histological  maturity assessment 

				Incidence of skip spawning						Examination of potential skip spawning

				Fecundity-at-age and -size information						Fecundity assessment

				Revised field maturity classification						Examination of accuracy of current field macroscopic maturity classification

				Sex ratio-at-age						Sex ratio of current commercial landings

				Historical sex ratio-at-age						Historical sex ratios based on archived otolith DNA analyses

				Guidelines for reducing discard mortality		Improve estimates of stock productivity		Mortality and survival assessment		Best handling practices: longline fishery

				Guidelines for reducing discard mortality						Best handling practices: recreational fishery

				New tools for fishery avoidance/deterence; improved estimation of depredation mortality						Whale depredation accounting and tools for avoidance

				Identification of adaptive loci, decipher genomic basis of adaptation and detect genomic responses to climate change				Genetics and genomics		Landscape genomics

				Understand the genetic basis of phenotypic variation, including size-at-age, age-at-maturity, spawning timing, etc.						Genome-wide association analyses





Temporal chart

		Research areas		Research activities		Research outcomes		2020								2021								2022								2023								2024

		Migration		Larval and juvenile connectivity studies		Improved understanding of larval and juvenile distribution

		Reproduction		Histological  maturity assessment 		Updated maturity schedule																X

				Examination of potential skip spawning		Incidence of skip spawning																X																																								X

				Fecundity assessment		Fecundity-at-age and -size information																								X

				Examination of accuracy of current field macroscopic maturity classification		Revised field maturity classification																X

				Sex ratio of current commercial landings		Sex ratio-at-age						X								X								X								X								X

				Historical sex ratios based on archived otolith DNA analyses		Historical sex ratio-at-age																								X

				Recruitment strength and variability		Establishment of temporal and spatial  maturity and spawning patterns																																X

		Growth		Evaluation of somatic growth variation as a driver for changes in size-at-age		Identification and application of markers for growth pattern evaluation																X

						Environmental influences on growth patterns																														X

						Dietary influences on growth patterns and physiological condition																														X

		Discard mortality and survival assessment		Discard mortality rate estimate: longline fishery		Experimentally-derived DMR								X

				Discard mortality rate estimate: recreational fishery		Experimentally-derived DMR																				X

				Best handling practices: longline fishery		Guidelines for reducing discard mortality												X

				Best handling practices: recreational fishery		Guidelines for reducing discard mortality																								X

				Whale depredation accounting and tools for avoidance		New tools for fishery avoidance/deterence; improved estimation of depredation mortality																								X

		Genetics and genomics		Population structure		Stock structure of IPHC Regulatory Area 4B relative to the rest of the Convention Area																X

				Distribution		Assignment of individuals to source populations and assessment of distribution changes																												X

				Close-kin mark-recapture studies		Genomic analysis of population size and connectivity																																								X

				Landscape genomics		Identification of adaptive loci, decipher genomic basis of adaptation and detect genomic responses to climate change																																								X

				Genome-wide association analyses		Understand the genetic basis of phenotypic variation, including size-at-age, age-at-maturity, spawning timing, etc.																																X





AM097 ppt

		Research area		Research activities		Research outcomes		Relevance for stock assessment (SA)		SA Rank		Relevance for MSE		MSE Rank

		Migration		Larval and juvenile connectivity and early life history studies		Improved understanding of larval and juvenile distribution		Improve estimates of productivity		3. Biological input		Improve parametization of the Operating Model		1. Biological parameterization and validation of movement estimates

		Research area		Research activities		Research outcomes		Relevance for stock assessment (SA)		SA Rank		Relevance for MSE		MSE Rank

		Reproduction		Histological  maturity assessment 		Updated maturity schedule		Scale biomass and reference point estimates		1. Biological input		Improve simulation of spawning biomass in the Operating Model

				Examination of potential skip spawning		Incidence of skip spawning

				Fecundity assessment		Fecundity-at-age and -size information

				Examination of accuracy of current field macroscopic maturity classification		Revised field maturity classification

				Sex ratio of current commercial landings		Sex ratio-at-age		Scale biomass and fishing intensity		1. Assessment data collection and processing

		Research area		Research activities		Research outcomes		Relevance for stock assessment (SA)		SA Rank		Relevance for MSE		MSE Rank

		Growth		Identification and application of markers for growth pattern evaluation		Identification and application of markers for growth pattern evaluation		Scale stock productivity and reference point estimates				Improve simulation of  variability and allow for scenarios investigating climate change		3. Biological parameterization and validation for growth projections

				Environmental influences on growth patterns		Environmental influences on growth patterns

				Dietary influences on growth patterns and physiological condition		Dietary influences on growth patterns and physiological condition

		Research area		Research activities		Research outcomes		Relevance for stock assessment (SA)		SA Rank		Relevance for MSE		MSE Rank

		Mortality and survival assessment		Discard mortality rate estimate: longline fishery		Experimentally-derived DMR		Improve estimates of unobserved mortality				Improve estimates of stock productivity		1. Fishery parameterization

				Discard mortality rate estimate: recreational fishery										2. Fishery parameterization

				Best handling practices: longline fishery		Guidelines for reducing discard mortality				2. Fishery yield

				Best handling practices: recreational fishery		Guidelines for reducing discard mortality				3. Fishery yield

		Research area		Research activities		Research outcomes		Relevance for stock assessment (SA)		SA Rank		Relevance for MSE		MSE Rank

		Genetics and genomics		Population structure		Stock structure of IPHC Regulatory Area 4B relative to the rest of the Convention Area		Altered structure of future stock assessments		2. Biological input		Improve parametization of the Operating Model		1. Biological parameterization and validation of movement estimates.                                                                                       2. Biological parameterization and validation of recruitment distribution

				Distribution		Assignment of individuals to source populations and assessment of distribution changes				3. Biological input






1. Reproduction

FISS 2023: ovarian sample collection for fecundity estimations

Method: Auto-Diametric Fecundity Estimation

Uy

of‘”\/ﬁ e :‘"j%‘{

In Collaboration with
q the Metherlands Institute for Sea Research

)] JOURNAL OF

sanESEﬂRGH

&
ELSEVIER Tournal of Sea Rescarch 46 (2001 295-308

A rapid method for estimation of oocyte size and potential
fecundity in Atlantic cod using a computer-aided
particle analysis system™

A. Thorsen™, O.S. Kjesbu
Department of Mavine Enviromment, Institute of Marvine Research, P.O. Box 1870 Novdnes, Norduesgaten 50, N-5817 Bergen, Norway

Received 22 Docember 2000 accepted 7 August 2001

www.clseviercom/locate/scarcs (s
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Fig. 4. Mean vitellogenic oocyte diameter (OD) versus the number
of vitellogenic oocytes per gram of fresh ovary (NG).
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1. Reproduction

Method: Auto-Diametric Fecundity Estimation

Gonad weight (g)

> X

(# oocytes / g)

Fresh ovary
weight |

# oocytes / g

Mean OD
Preserve
subsample in a0—]
formalin

Docyte Density (000s / g)
b
"
o o -]
15,

Measure oocyte
diameter for
weighed or
unweighed
sample

0 L S L L L R
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Mean Oocyte Diameter (um)

From Mark Wuenschel (NOAA)
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Fecundity
(Total # oocytes)

* McElroy et al (2013):
Winter flounder

* McElroy et al (2015):
Yellowtail flounder

Target:
N= 250-300 fish
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1. Reproduction

Method: Auto-Diametric Fecundity Estimation
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unweighed
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1. Reproduction

FISS 2023: ovarian sample collection for fecundity estimations

L
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longitude (°E) McElroy et al (2015): Yellowtail flounder
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2. Mortality and Survival Assessment

 Careful shake
» Gangion cut

Physiological condition

capture-related

5-Yr Research Plan (2017-2021
Fall 2017 Discard mortality rate estimation: longline fishery
field
enggrRt)ant Capture and Injury and viability Survival assessment
handling conditions » assessment ) by tagging
— Analysis of

P variables

» Hook strip assessment

* Injury and viability profiles of hook * Longline DMR

release methods
» Physiological profile of fish under
different capture and handling conditions

Research outcomes:

Best handling practices
in longline fishery

ZSOUZT ng Discard mortality rate estimation: guided recreational fishery
ez(spﬁign%](ts Capture and Injury, viability and | Survival assessment by tagging
Seward, AK)|| handling conditions L2 physiological
« 12/0 and 16/0 hooks assessment » Analysis of capture-related variables

» Best handling practices

in recreational fishery

Research outcomes: < In progress

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

IPHC
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https://doi.org/10.1093/conphys/coab001
https://doi.org/10.1002/nafm.10711

2. DMRs: guided recreational fishery

- Guided recreational fishery )NPWI National Fish and Wildlife Foundation [J/AfF ALASKA

{3 NPRB Grant No. 2009

2. Investigate the relationship between gear\
types and capture conditions and size
composition of captured fish

3. Injury profiles and physiological stress
levels of captured fish

4. Assessment of mortality of discarded fish)

» Sitka, AK — 243 fish sampled, and wire tagged

UNIVERSITY OF

Two gear sizes: 12/0 and 16/0
hooks

Observations and samples: hooking
time, time on deck, weight, length,
hook injury type and picture,
viability, fat content, fish
temperature, blood sample, fin clip,
tag.

* 52-149cm (X=80.1+£19.0cm), 1.5-49.8kg (X=7.4 £ 7.5 KkQ)
+ Seward, AK — 118 fish sampled (80 sPAT tags, 38 wire tags)
* 42-110cm (X=725%+14.1cm), 0.6 — 17 kg (X=5.0 £ 3.3 kg)
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2. DMRs: guided recreational fishery

Gear types and catch size composition & ON]IWF

i, o
3 3 3 _
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A) Length distributions by port B) Length distributions by hook size C) Length distributions by tag type (Seward)

Injury Profiles

Proportion of Injuries from Hook = 12/0 Proportion of Injuries from Hook Size = 16/0
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A) Injuries — 12/0 B) Injuries — 16/0
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2. DMRs: guided recreational flshery

Preliminary results: Quantify and Characterize Survival

« Tags
+ Wire = 281 (243 Sitka, 38 Seward) — 27 recovered to date
» sPAT = 80 (Seward) — 76 provided functional data

« 7 fishery recoveries, 21 premature release, 48 full duration
« 3.42% (0.00 — 8.04 Cl) / 2.04% (0.00-5.92 CI)

Survival Mortality
g ] 8
28 E 2 :
& . /
06128; 07':%5 " 072:% = 073:'58 = Ds‘:% - 035:‘31 - alté,lzs cas OB:l:ﬁ oa%m 03%17 od;io 06;523 ué;azs 082;129
B) sPAT Tag C) Typical acceleration patterns for fish that survive and fish that die
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2. DMRs: guided recreational fishery

Preliminary summary

&\

©NPWF
First time for determination of Pacific halibut discard mortality within the recreational
fleet

Charter recreational vessels represent good platforms for research
Hook size does not appear to have a marked difference in size of catch
Different hook sizes have similar injury profiles

Torn cheek being the predominant injury

Physiological parameters still being developed/analyzed

Preliminary tagging results show low mortality, consistent with current discard mortality
estimates
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3. Catch Protection — Depredation & vosssieses

Bycatch Reduction Engineering Program
(BREP) NA21NMF4720534

1st International Workshop on Protecting Fishery Catches from Whale Depredation:

 Virtual workshop - 74 participants from 6 countries

« 3 presentations on different strategies for protecting the catch from longlines

» Shuttles — Sago Solutions (NO),
« Shrouds — INFREMER, IRD, MARBEC, (FR)
» Slinky Pots — Fish Tech Inc. (US)

Windsock.shaped netng sceve

. Cover the catch — shroud/cachalotera or via shuttle | BT

. Small size for smaller vessels (slinky pots don’t require reconfiguration or large
stowage concerns)

. Branchlines to break gear into smaller manageable subunits

. Short gangions to keep catch near a mainline /reduce fouling/keep within the reach of
the shroud

. Minimize fiddling with release mechanisms or repacking of shrouds

INTERNATIONAL PACIFIC |PHC S|Ide 16
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3. Catch Protection — Depredation & roaansiees

Bycatch Reduction Engineering Program
(BREP) NA21NMF4720534

Pilot Phase: N
« Late Summer, early fall. Preferably on an open deck vessel >

« Central Gulf of Alaska (3A) — variety of fish size and decent catch rates

 Test two different models

i.  Reduced size Sago Extreme shuttle with modified entry (A)
ii.  Open end slinky pots over easy slip snap gear on branchlines (B)
« Testing

i.  Deployment / Retrieval logistics

ii.  Optimal configurations (weighting, attachments)

iii. Basic performance (species/sizes)

N

A) Sago shuttle B) Slinky shroud

INTERNATIONAL PACIFIC |PHC S|Ide 17
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4. Population genomics

5-Yr Research Plan (2017-2021 |

Collection of genetic Development and application of genomic approaches

samples of spawning Establishment of a baseline
aggregations Chromosome-level Development of methods of genetic diversity

spanning the Gulf of genome assembly » based on low-coverage
AF\)Iaska gBering Sea PO whole genome resequencing [ Population

and Aleutian Islands : SILIELE
Establishment of a » analyses
(1999-2020) bioinformatic pipeline in the Delineation of fine-scale
cloud (Microsoft Azure) stock structure

Research outcomes:
+ Sequenced genome (size=602 Mbp)  * SNP detection and genotyping
* Full annotation (NCBI) (27,944 genes)
* 24 chromosome-length scaffolds

External Funding: NPRB#2110 (2021-2024)
Publications: Jasonowicz et al. (2022) Molecular Ecology Resources (In Press)
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https://doi.org/10.1111/1755-0998.13641

Sample &

s

Population genomics
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4. Population genomics
Genotype Likelihood

Sequence read alignment workflow for IcWGR estimation

Remove adapters
and low quality
bases .}

¥ — individuals = 402
[ — MAF = 0.01

« angsd
— samtools model
— p-value < 1e-6
— base quality = 20

Align raw reads
to genome

Filter low quality
alignments

Remove PCR
duplicates

Clip overlapping
read pairs

Indel realignment

Analysis Ready 10,415,578 SNPs

Alignments

PCA
« Address potential quality differences in the raw data

. . : .y * PCangsd
* Increased stringency of read trimming — sliding _ only autosomal SNPs
window — MAF 2 0.05
« Check for systematic differences among runs — PCA 4,235,107 SNPs

INTERNATIONAL PACIFID
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base quality score

4. Population genomics

Comparison of Sequencing Runs

.
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run: IPHG_001 ‘ run; IPHG_002 run; IPHC_003
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Difference in base quality scores
between the sequencing platforms is
the result of different sequencing
chemistries.

» Re-sequence IPHC 001 (n=36) on

the final NovaSeq run.

* Incorporate additional steps from Lou

& Therkildsen 2021 to mitigate
possible batch effects.

» Version 2 of the reference genome

will require re-processing of all
samples.

Lou, R. N., and N. O. Therkildsen. 2021. Batch effects in population genomic studies
with low-coverage whole genome sequencing data: Causes, detection and
mitigation. Molecular Ecology Resources (July):1-15.
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Recommendation

That the SRB:

 NOTE paper IPHC-2022-SRB020-08 which outlines progress on
the IPHC’s 5-year Biological and Ecosystem Science Research
Plan (2017-21).
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