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An ecosystem-based modeling approach, 
accounting for ecological interactions

Widely used for construction of mass-balance 
trophic models of ecosystems

Freeware (www.ecopath.org) and user-friendly

Has three main components:
•Ecopath – a static snapshot of ecosystem trophic 
structure
•Ecosim – a time dynamic simulation module
•Ecospace – a spatial and temporal dynamic module

Ecopath with Ecosim (EwE)

http://www.ecopath.org/�


The Breton Sound Ecopath model: input

Input (39 groups) Source

Species and biomass Monthly surveys from 1986-1990

Multistanza (2): VBGF K Walters (pers. comm.) or Fishbase

Juvenile biomass & Q/B Generated by Ecopath

P/B and Q/B GOM model (Walters et al. 2008)
Weeks Bay model (Althauser, 2003)
Fishbase 

Diet compositions Literature study
Local stomach contents

Ecotrophic Efficiency Generated by Ecopath



List of species/groups in the model
gar sp. gulf menhaden

spotted seatrout striped mullet

red drum bay anchovy (+ small forage fish)

largemouth bass blue crab

sheepshead penaeid shrimp (brown,white,pink)

sunfish zooplankton

ladyfish zoobenthos (+ grass shrimp)

Atlantic croaker phytoplankton

spot macro algae/SAV

catfish sp. benthic algae

black drum detritus

Southern flounder



The Breton Sound Ecopath model: output



Ecosim scenarios

INPUT

Breton Sound Ecopath model

Forcing functions: 3 salinity time series

Species-specific salinity tolerance ranges

Ecosim can simulate performance of 
species based on their specific 
salinity tolerances



L1
L2

R1 R2

H1

M2
M1

H2

Ecosim scenario 1  

Ecosim scenario 2  

Ecosim scenario 3  

Caernarvon diversion

1986-1990 nekton data 
from all 3 areas used 

for Ecopath base 
model
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Effect of salinity on Ecosim feeding rates
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Salinity tolerances: Spotted Seatrout

Optimum : 14.6
Spread :   9.3



Effect of salinity on Ecosim feeding rates
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Optimum :  2.9
Spread :    2

Salinity tolerances: Largemouth Bass



Largemouth Bass
Spotted Seatrout

Largemouth Bass
Spotted Seatrout

Scenario 1

Scenario 3

Output: Compare species per scenario
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Scenario 1

Scenario 2

Compare Ecosim with time series data

Diversion

Diversion

Ladyfish
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Scenario 1

Scenario 2

Scenario 3
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PRIMER results ANOSIM and SIMPER analyses

EcosimaEcopatha
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Future directions

Coupling with/use output from ADH model

G. Savant, ERDC



Ecospace replicates the foodweb structure in 
each model grid cell

1x1 km cells, 21x36 km grid

Cells have habitat ‘type’ (dense marsh, open 
marsh, open water), species use one or more types

Cells have time dynamic salinity 

Nekton spatial movement dependent on cell 
habitat type and salinity (each species can decide to 
stay or move)

Future directions

Continue Breton Sound Ecospace model



Future directions
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Future directions

Diversion

Salinity (ppt)



Future directions
Improve habitat map (Bathymetry/GIS) 

Savant, ERDC
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