
9/16/2013

1

kirstin.holsman@noaa.gov

Developing simple multi-species trophic interaction models* 
driven by climate for testing management systems

Kirstin Holsman 
Jim Ianelli
Kerim Aydin
Liz Moffitt 
Ivonne Ortiz
Al Hermann
Andre Punt www.bsierp.nprb.org
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Council activities

Workshop held in early 2012

1. Update overview of FEAST model

2. Outline economic management models 

3. Identify priority management strategies
Assessment approaches -> OFL-ABC-TAC

4. Review suite of climate scenarios to use
Operating model

5. Develop multi-species OFL and ABC 
control rule approaches
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INTRODUCTION

Recruitment & survival decline 
with increasing Temp       
(Mueter et al. 2011, Coyle et al. 2011)

Predation  is stronger in warm 
years (Coyle et al. 2011)

SeaWiFS
Coyle et al. 2011

Mueter et al. 2011

Temperature Predators
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EcoSimSingle-species
assessments

Multispecies
Statistical Model 
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The revised OM

1. Fit to data from 
1979-2012

2. GAMMs for Wage, R, 
foraging, etc.~f(zoop, 
tempC, cold pool)

3. Downscale IPCC

4. Run NPZ model

5. Project MSMo forward 
using ROMS/NPZ 
drivers
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Alternatives

Multispecies
Stock Assessment Model 

(MSM)

(-) (-)

(-)

(-)

Single Species
Stock Assessment Model 

(SS)
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Operating model

Residual 
Natural Mortality

Predation
Natural Mortality
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Bioenergetics models

How much is 
eaten?

Operating model
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Operating model

Foraging models

What is 
eaten?
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Operating model
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Operating model
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a) Pollock b) P. Cod  C) Arrowtooth

SS (MSM)
MSM

OPERATING MODEL

Fits to survey biomass
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Fits to catch biomass
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Operating model fits

CATCH
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a) Pollock b) P. Cod  C) Arrowtooth
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CANNIBALISM
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2010 assessment B02010 assessment B0
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Projections

f (Climate)
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Projections

Example 

Pacific cod 

survey length 

frequency
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Projections

Mean R/S

R/S + Food
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Projections
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FORECAST (rand rec [1]))
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CONCLUSIONS

• MSM provides annual estimates of natural mortality

• Can project MSM models to derive multi-species BRPs

• BRPs are highly variable & depend on control rules

• Climatic variability introduces some differences but they 
are less than that introduced by control rules (4 pollock)

• For species with low predation – MSM ~ SS models

kirstin.holsman@noaa.gov

CLIMATE VAR.
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RANDOM+CLIMATE VAR
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