
An ecosystem-based model for the 
viable management of the coastal 

fishery in French Guyana

Workshop : “Integrated modelling approaches for the  
management of marine resources”

08th-09th September 2009, Ifremer, Brest

fishery in French Guyana

Sophie Gourguet, Luc Doyen, Fabian Blanchard, Jean Christophe Péreau



« Case study »

• Coastal fishery in French Guyana

• 4 types of boat (fleets), small-scale fishery

� Very informal area

� Licences of exploitation

� « Pirogues » (P)

13 selected for the model

� « Pirogues » (P)

� « Canots créoles améliorés » (CCA)

� « Tapouilles » (T)

� « Canots créoles » (CC)

• Biodiversity : around 30 exploited species



• Increase of the anthropogenic pressure  

Which ecological and economic viability of the system ? 

Issues

to preserve the 
biodiversity

to guarantee 
economic incomes



Ecosystem-based model

• Multi species and multi fleets model

• Discrete time (monthly)

• Dynamics of the exploited stocks which integrate :• Dynamics of the exploited stocks which integrate :

�Lotka-Volterra trophic interactions

�Technical interactions through fishing mortalities 
(by the 4 fleets)



Inputs of the model
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Calibration of the model

Calibration of 
the model

Data

�Ifremer (2006-2008)

Landings

Fishing efforts

Algorithms of optimization to 
identify missing parameters

Ecosystem-based model

�Bibliographie 
(Léopold, 2004 ; fishbase)

Intrinsic rate of increase

Qualitative trophic interactions
Initial stocks (december 2005)

Catchabilities

Trophic intensities



Calibration of the model
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Output of the model

Calibration of 
the model

Data

�Ifremer (2006-2008)

Landings

Fishing efforts

�Bibliographie 

Ecosystem-based model
Economic indicator 

(annual total income)

�Bibliographie 
(Léopold, 2004 ; fishbase)

Intrinsic rate of increase

Qualitative trophic interactions

Ecological indicator 
(specific richness)



Fishing scenarios

• Decrease, increase of the effort

• over 30 years

Economic

State of the 
system  in 

2008

Ecological



Fishing scenarios

«Statu quo » scenario
Maintain the efforts for all fleets

« Coviability » scenario
The best for specific richness and total income
� maintain the efforts for CC 
�10% decrease of the efforts (by year, for 3 years) 
for the CCA and the P
� 20% decrease of the efforts for the T (by year, for 
3 years)

« Catastrophic » scenario 
Specific richness and total income are minimal
� Maintain efforts 2006-2008 for CC and CCA
� 10% decrease of the efforts for the « pirogue » 

« Economic » scenario
Very high increase of the total annual income
�20% decrease of the efforts 2006-2008 (by year, 
for 3 years) for all the fleets

Economic 
scenario 

Economic

State of the 
system in  

2008

Catastrophic

scenario

Statu quo scenario

Protected areas 
scenario

Coviability 
scenario 

« Protected areas » scenario
Stop the fishing efforts for all fleets

� 10% decrease of the efforts for the « pirogue » 
(by year, for 3 year)
�20% increase of the efforts for the « tapouilles » 
(by year, for 10 years)

Ecological



Scenarios & economic indicator

Total incomes



stock – Acoupa weakfish



stock – South American silver croaker



stock – White sea catfish



Perspectives 

• To integrate the costs, investment 
dynamics

• To integrate : uncertainties, other species, 
spatial dimensions, etc.…

• To refine the calibration methods

Research projects 
(GECO,           

ANR ADHOC, …)
• To refine the calibration methods

• To expand the coviability and multicriteria 
methods 

• General implementation of the model in 
other Ecosytems

ANR ADHOC, …)



Thank you for 
your attention  
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Scénarios & évolution des stocks

scénario compromis

scénario aires protégées



Les autres espèces



Captures et stocks – acoupa rouge



Captures et stocks – machoiran jaune
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Évolution des efforts de pêche



Effectifs initiaux (en kg)



Matrice de capturabilités



Matrice stomachale



Matrice de relations trophiques


