“Fragile ecosystems, robust assessments?
Performance testing stock assessments for the
California Current and Nordic and Barents Seas

under climate change”

Isaac Kaplan, Sarah Gaichas, Patrick Lynch, and Christine Stawitz
(NOAA Fisheries, USA)

Cecilie Hansen Eide (Institute of Marine Research, Norway)



e |mprove our ability to project global change impacts in the
California Current and Nordic/Barents Seas

e Test the performance of stock assessments to these
Impacts.

First step: Operating models or ‘virtual worlds’ to simulate
climate change scenarios



California Current and Nordic and Barents Seas
Atlantis end-to-end ecosystem models— Stock Assessment
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Atlantis end-to-end ecosystem models— Stock Assessment
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California Current and Nordic and Barents Seas
Atlantis end-to-end ecosystem models— Stock Assessment
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‘Virtual worlds’ forced by Regional Ocean IPCC scenario RCP8.5 (‘business

Modeling System (ROMS) scenarios as usual’) in 2063, forced by GFDL
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‘Virtual worlds’ include temperature dependence of rate
parameters (Q10)

e Primary producer growth rate

e Predator search volume

e Rates of consumption, growth,
and unexplained natural mortality

e Rates of detrital breakdown

e Testing Q10= 2.6 (Dell, Pawar,

' ' ' ' ' ' ' Savage. 2011. PNAS)
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http://paperpile.com/b/p7jxvJ/HJik

‘Virtual worlds’ include recruitment variability about Beverton-Holt stock

recruit curve.
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Results: température effects on biomass, California Current
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Results: tem pé‘?atu#e effects on biomass, California Current
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Results:
temperature effects
on sardine biomass

e Ocean conditions only differ by 0.5- 1°C
e Small positive (3-5%) effects on sardine
(and hake) biomass
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Results: temperature effects on sardine growth
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California Current and Nordic and Barents Seas
Atlantis end-to-end ecosystem models— Stock Assessment
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AtlantisOM and Poseidon-Dev Packages translate
Atlantis ‘virtual world’ to input for Stock Synthesis 3
assessment

https://sgaichas.qgithub.io/poseidon-dev/
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Stock Synthesis Assessment Model of

sardine from Atlantis ‘virtual world’

(model based on actual Sardine
assessment in Stock Synthesis 3)

Data:

survey biomass index
survey length composition
survey age composition
(conditional catch at age)
fishery catch (tons)
fishery length composition
fishery age composition

Parameters:

natural mortality (from total mortality)
growth curve (von Bertalanffy k)

fishery and survey selectivity (age based)
unfished recruitment (RO)

Given: maturity at age (true)

Given: weight-length curve (true)

Given: stock-recruit steepness



Index

Results: Stock Synthesis Assessment Model of
sardine from Atlantis ‘virtual world’
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Next steps: Stock Synthesis Assessment Model --
Options for Growth and Mortality (and their
fluctuations under climate change)

e Growth:
1. constant growth parameters
2. regime shifts in growth parameters (Stawitz et al. 2019)
3. empirical weight-at-age (Kuriyama et al. 2016)
e Natural mortality:
1. fixed at an “uninformed” constant value of 0.2
2. fixed at a constant value that reflects the true average value (over time)
from the OM

3. establishing regimes by fixing at the true average values from the OM
over specified time blocks



https://www.sciencedirect.com/science/article/abs/pii/S0165783619300049?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0165783615300837

Stay tuned !

Work in progress

UNDER
CONSTRUCTION

e California Current and Nordic and Barents Seas
e Hake, cod, and herring Stock Synthesis models
e Tests of options for Stock Synthesis assessment
o growth
o mortality
e Plots of performance metrics



Thanks!

PICES and Session 11 (Drs. Muhling, Holt, Holsman, and
Kang)

Erik Olsen (IMR) and REDUS project (hitp://redus.no/)
Havforskningsinstituttet (IMR Norway)

NOAA NMFS International Fellowship

Friends, schoolteachers, soccer and tennis coaches who
hosted Americans in Bergen



http://redus.no/
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