
Photo: Mark Holsman

CEATTLE: 
Climate enhanced Age-based model 
with Temperature specific Trophic 
linkages & Energetics

Kirstin Holsman & Grant Adams

(alphabetical):
Kerim Aydin, Steve Barbeaux, 
Martin Dorn, Jim Ianelli, André Punt, 
Ingrid Spies, Grant Thompson 

kirstin.holsman@noaa.gov

mailto:Kirstin.holsman@noaa.gov


AFSC Ecosystem Based Fisheries Management

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2



Photo: Mark Holsman

CEATTLE overview



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 4

Holsman, KK, J Ianelli, K Aydin, AE Punt, EA Moffitt (2016). Comparative biological reference points 
estimated from temperature-specific multispecies and single species stock assessment models. Deep Sea 
Res II. doi:10.1016/j.dsr2.2015.08.001.

Moffitt, E, AE Punt, KK Holsman, KY Aydin, JN Ianelli, I Ortiz (2016). Moving towards Ecosystem Based 
Fisheries Management: options for parameterizing multi-species harvest control rules. Deep Sea Res II. 
doi:10.1016/j.dsr2.2015.08.002

CEATTLE methods references



CEATTLE Multi-species model

Walleye pollock 
(Gadus chalcogrammus) 

Arrowtooth flounder
(Atheresthes stomias) 

Pacific cod
(Gadus macrocephalus) 

Eastern Bering Sea, Alaska, USA

W@Age~f(Temperature)
Pred/prey~f(Temperature)

Climate-Enhanced, Age-based model with Temperature-specific Trophic Linkages and Energetics 
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CEATTLE-EBS: Options
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• Empirical diets
• Bioenergetics

Mortality

• Empirical
• VonB with Temp

Weight @ Age

• Climate-S/R
• S/R
• mean R

Rec

• Climate ABC
• MMSY
• MEY
• SPR
• Aggregate MSY

HCRs



Table 1: Model equations

Residual 
Natural Mortality

Predation
Natural Mortality
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CEATTLE

Age-specific prey selectivity

Size-specific annual ration

Temperature specific 



CEATTLE

Suit = Overlap Index*Spaij



Predator- Prey Overlap
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Stabeno et al. (2013) A comparison of the physics of the northern and 
southern shelves of the eastern Bering Sea and some implications for the 
ecosystem. Deep-Sea Res II 65-7014-30.

Set to 1.0 in this assessment



Van kirk 2010



Kinzey & Punt 2009
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Retrospective estimation
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Retrospective estimation

Project model
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“Shadow Assessment”: 
Multispecies supplement to the BSAI pollock assessment
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blended forecasts

2016

2017

2018
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Pollock M2



Predation Index



Predation Index



CEATTLE Recruitment: Arrowtooth
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Recruitment



Recruitment



Photo: Mark Holsman

Projections for BRPs



ABC multi-species proxy approach (Moffitt et al. 2016)
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ABC multi-species proxy approach (Moffitt et al. in press)
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ABC multi-species proxy approach (Moffitt et al. in press)
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Single-species Multi-species
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Multispecies control rules
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Multispecies control rules

Holsman et al. 2018



Ianelli et al. in press: Blended Forecasts
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blended forecasts

Ianelli, J KK Holsman, AE Punt, K Aydin (2015). Multi-model inference for incorporating trophic and climate 
uncertainty into stock assessment estimates of fishery biological reference points. Deep Sea Res II. DOI: 
10.1016/j.dsr2.2015.04.002



CEATTLE: Single-species
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Blended results (all three models)
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Holsman et al. in prep

Harvest Control
Rule

ACLIM
The Alaska CLimate change  
Integrated Modeling project 
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Climate-specific Harvest & 
Population Projections

Weight ~f(T)
Predation ~f(T)

Recruitment ~f(climate)*



ACLIM: Alaska Integrated Modeling Project



CEATTLE Applications
• Appendix to BSAI pollock assessment
• M2 index for ecosystem status report
• Research:
• ACLIM – climate MSE
• Lenfest – NFS
• Lenfest ocean wealth
• Overlap- G. Carroll

• FEP: projections under climate change
• Bering Seasons: forecasts under 9mo



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 42

Grant Adams – GOA & Rceattle (TMB)

FATE 2016:
Development and application of a climate enhanced multi-species stock assessment model 
for the Gulf of Alaska to evaluate alternative harvest strategies under climate change.

PIs: Kirstin Holsman*, Martin Dorn, Ingrid Spies, Jim Ianelli, André Punt
Collaborators: Kerim Aydin & Anne Hollowed




