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Overview and presentation of 
Fisheries Ecosystem Modeling 

with Ecopath and Ecosim: 
Case studies

Or

How EwE has been or can be used for 
fisheries management
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Are 
ecosystem 
models useful 
for fisheries 
management
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άhƴŜ ƻŦ ǘƘƻǎŜ ǊŜŀƭƭȅ ǎƳŀǊǘ ǉǳƻǘŜǎέ

ñWe believe the food web 

modellingapproach is 

hopeless as an aid to 

formulating management 

advice; the number of 

parameters and assumptions 

required are enormous.ò 

Hilborn and Walters 

(1992, p. 448)



Willie asked the right question...

ω²Ƙȅ ŘƻƴΩǘ ǘƘŜ ŦƛǎƘ Ŝŀǘ ǘƘŜƳ ŀƭƭΣ ŘŀŘΚ
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Foraging arena: 
Prey behavior limits predation
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Unavailable prey 
B-V

Available prey, V

Predator, P

Foraging arena

Ǿ  Ґ ōŜƘŀǾƛƻǊŀƭ ŜȄŎƘŀƴƎŜ ǊŀǘŜ όΨǾǳƭƴŜǊŀōƛƭƛǘȅΩύ

aVP

Walters, Christensen & Pauly 1997
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Predator abundance

Predicted 

predation 
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Predation mortality: effect of vulnerability
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Evaluation of simulations

ωModels are not and will never be perfect

ςRemember that when evaluating results

ωCan the model 

ςreplicate historic trends?

ςmake plausible extrapolations to novel 
situations?

ωHow reliable is it?
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Formal estimation 

Ecosystem model 

(predation, 

competition, 

mediation, 

age structured)

Climate
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loading
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Error

pattern 
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Choice of parameters
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estimation (e.g., climate 

anomalies)

Judgmental evaluation

Modeling process: fitting & drivers

Search 

Christensen & Walters 2005
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Fitting to time series: 
learning from ecosystem history

ωNumerous ecosystem (EwE) models 
have in recent years produced 
credible fit to historical data, and 
made plausible policy predictions
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Ecosystems where EwE models have 
been tested using historical trend data 

ωE Bering Sea

ωAleutian Islands

ωW&C GoAlaska

ωE GoAlaska

ωW Vancouver Island

ωHecate Strait

ωBritish Columbia Shelf

ωStrait of Georgia 

ωNE Pacific

ωCN & ET Pacific 

ωNWHI, Hawaii

ωGulf of California 

ωCentral Chile 

ωBay of Quinte

ωOneida Lake

ωScotianShelf

ωChesapeake Bay

ωTampa Bay

ωUS Gulf of Mexico

ωS Brazil Bight

ωNorwegian Sea

ωNorth Sea 

ωBaltic 

ωS Benguela

ωGulf of Thailand

ωSouth China Sea 
Christensen & Walters 2005
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Confounding of fishery, environment, and 
trophiceffects: monk seals in NWHI

Initial Ecosim runs: fishing &

trophic interactions together

could not explain monk seal

decline. 

Predicted lobster recovery

Satellite chlorophyll data

Indicate persistent ~40%

decline in primary production 

around 1990. 

Low Chl

Fishing effort:

1970 2000
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Are seals 
causing fish 
declines in 
the Georgia 
Strait?

Is it fishing? 

Is it environ-
mental 
change?

Or, is it all 
three?

1950 19502000 2000


