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Stock assessment

 Age class composition
* Maturity

Ecosystem-Based Fisheries
Management
* Daily age/growth:

recruitment, survival, phenology
 Body condition:

survival, energetic investment

- Environmentally-driven changes

Introduction

COUNCIL

Ecosystem-Based

Other council
Fisheries Management (EBFM) processes

LME-based

Ecosystem
Status

Report (ESR) |\

1

Annual harvest
specification process

Species-based

Stock
Assessment

| —

Ecosystem and

-] Socio-economic
Profile (ESP)

Profile (ESP)

Profile (ESP)

adapted from Dorn and Zador 2020




Why develop new methods?

Traditional analyses are labor intensive
* Age - 40,000+ annual ages/year. No regular daily ageing
Maturity - histological processing & interpretation

Body condition - laboratory analysis for most
informative indices
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WHy aevelop new methods?

Meet data needs, potential to expand data capabilities & improve efficiency
using Fourier transform near-infrared spectroscopy (FT-NIRS)

 Measure multiple indices
* Portable

* No chemicals
 Non-destructive
* Rapid

omn
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How does FT-NIRS work?

Shine near-infrared light at a material

H I 3 -

NIR 12500-2000 cm'?
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How does FT-NIRS work?

Shine near-infrared light at a material
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Absorption of light causes bond vibrations & different H\O,H on,H H\D;H
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Secondary approach:
calibration models relate
spectra to reference
information for prediction
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Annual age
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What do we need to operationalize these new tools?
Foundational comprehensive dataset throughout the year & ontogeny

Project design



What do we need to operationalize these new tools?
Foundational comprehensive dataset throughout the year & ontogeny

Longitudinal project design with sequential sampling

Project design



What do we need to operationalize these new tools?
Foundational comprehensive dataset throughout the year & ontogeny

 Daily & annual ages
o High temporal sampling resolution
o Known age
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What do we need to operationalize these new tools?
Foundational comprehensive dataset throughout the year & ontogeny
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What do we need to operationalize these new tools?
Foundational comprehensive dataset throughout the year & ontogeny

 Daily & annual ages
o High temporal sampling resolution
o Known age
e Maturation state
o Throughout the year .«
 Body condition
o Ontogenetic shifts

Latitud

52°N
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Calibration models
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Ao o Objective: Evaluate effectiveness of FT-NIRS as a rapid
— <Y method to predict daily ages of YOY walleye pollock
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Reared cohorts
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Reared cohorts
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Reared cohorts
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Reference data for models:
Traditional (microscopic) age determination

e Aged otoliths (ear stones) by counting daily
increments for fish sacrificed < Oct 1

 For unaged fish, age was estimated

Project design



Reference data for models:
Traditional (microscopic) age determination

e Aged otoliths (ear stones) by counting daily
increments for fish sacrificed < Oct 1

* For unaged fish, age was estimated

Project design



Reference data for models:

Traditional (microscopic) age determination

* For unaged fish, age was estimated based on sampling date & the hatch date
distribution of fish aged microscopically
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Reference data for models:

Traditional (microscopic) age determination

* For unaged fish, age was estimated based on sampling date & the hatch date
distribution of fish aged microscopically
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Reference data for models:

Traditional (microscopic) age determination
* For unaged fish, age was estimated based on sampling date & the hatch date
distribution of fish aged microscopically
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FT-NIRS data collection

 Scanned all otoliths

» Partial Least Squares
Regression (PLSR) models
with calibration & test data
sets

Project design




Raw spectra

0.041
* Separation by age
0.00; |
3 Estimated age * Pre-process before
o ays
'CE 200 analySIS
S -0.041 o
g 120
-0.08;
-0.12

7000 6000 5000 4000

Wavenumber cm™ "

Preliminary findings



FT-NIRS age predictions
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FT-NIRS age predictions
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FT-NIRS age predictions

e Random hatch assignment
* Fit models with the same variables &
calibration/test
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FT-NIRS age predictions

e Random hatch assignment
* Fit models with the same variables &
calibration/test

1.0-  Reduced model performance
e Stringent variable selection
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FT-NIRS age predictions

Alaska

 What could ~10-20 day resolution in daily
age prediction tell us?
* Are these informative timescales?

Gulf of Alaska
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e (QOther cohorts

[ ]
400 o .
[ ]
— [ ] ® . : '
E .~ .... :. ®
| N ] [ ]
=300 ottt !t
= . N " 00 oF o0, .
S) 0$.%,.°°, o o Collection
% .8 ! ¢ ° ® 90
L 0203 . o ® *  LPW 2020 cohort
S | Se 4 « LPW 2021 cohort
O 200 ® ... [ ] [ ] ®
el - o3 S «  LPW 2022 cohort
% ) .‘ [ b ° .== ® s
2 2 3 .. .:' ® * '; °
= X ot
a 100 ‘-. .
!
0.
2021 2022 2023

Sampling date

Conclusions & next steps



400+

Pollock body length (mm)

Conclusions & next steps

300+

N
o
o

N
o
(@)

® o
L ]
o0 8 g8
.‘.. :. [ ]
X3 ""‘ ° s
[ ] 0 ..
"'o 0® of oo,
..i! .: P ® o L ]
¢ . *e
™ L4 ':
° ... ..
' s 8 3 *

) 0.:'0‘. [
- % | H 1S e li.
X X 5

+ ..° :
/ I
[ ]
L
2021 2022 2023

Sampling date

Collection

¢+ LPW 2020 cohort
¢+ LPW 2021 cohort
+ LPW 2022 cohort
*+ EGOA

+ CGOA & WGOA

Latitude

Other cohorts
Wild caught fish

145°W

155°W
Longitude



Other cohorts
Wild caught fish
Reference age & model
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FT-NIRS age predictions
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FT-NIRS age preallc!llons
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