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0- Introduction
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How to operationalize Ecosystem-Based Fishery Management for 
tropical Small Scale Fishery  ?

French Guiana coastal fishery as a perfect case study 

(complexity, uncertainties, tropical SSF issues, data, etc.)

� Bio-economic modelling

� MICE models (Plagányi et al., 2014) 

� Scenarios for Viability (Bene et al., 2001)

� Scenarios for Resilience (Grafton et al., 2019) : Resistance, Robustness and 
Recovery



1- Case study: The French Guiana SSF 

3

•  140 vessels (2022) / 2500 tones per year

•  450 fishermen

• Gross value of landings : 6 millions € (2021)
• Main landed species:

•  Acoupa Weak fish (31% Vol)
•  Green weakfish (26% Vol )
•  Crucifix catfish (18 % Vol )

•  Main fleets: 
•  "Canots créoles "   (18% )
•  " Canots créoles améliorés " ( 74% TGV)
•  " Tapouilles " (6% TGV)



1- Case study: The issues of French Guiana SSF 
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• Issue of profitability • Issue of local seafood demand increase

• Issue of climate changes • Issue of illegal fishing



2- Methods: Multi-species and multi fleets bioeconomic models
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• Resource-based model

 (Tilman and Sterner, 1984)

• Schaefer production function

• Lotka-Volterra prey-predator dynamics

Cissé et al. 2013; Cissé et al. 2015; Tromeur et al. 
2018; Doyen et al. 2017; Tromeur and Doyen, 2018; 
Gomes et al. 2021; Cuilleret et al. 2022 

Cissé et al. 2013,2015; Tromeur and 
Doyen 2018

Gomes et al. 2021;  Kersulec et al. 
2023;  Cuilleret et al. 2022



2- Methods: model calibration
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• Data for calibration : quaterly catches by species and fleet  and efforts by fleet since 2006



2- Methods : Economic compartment
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• Economic data collection : 2010 and 2022

• Average species prices by fleet and marketing channel

• Fixed and variables costs by fleet

• Subsidies

• Revenues

• Profits



2- Methods : Scenarios 
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Explorative scenarios :

• Business as usual and Closure  (Cissé et al. 2015; Cuilleret et al. 2022)

• Impacts of Climate changes (Gomes et al. 2021)

• Impacts of Illegal fishing (Kersulec et al. 2023)

Normative scenarios :

• Economic (NPV) (Cissé et al. 2015; Cuilleret et al. 2022)

• MMEY and MMSY (Tromeur and Doyen 2018; Cuilleret et al. 2022)

• Ecoviability (Cissé et al. 2015)



2- Methods and main results : Explorative scenarios 
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• Closure : 

=> Unviable from social viewpoint and for food 
security (Cissé et al 2013, Cuilleret et al. 2022)

• Business as usual (status quo) scenario :

=>  Weak Economically and Unviable for food 
security (Cissé et al. 2015, Cuilleret et al. 2022)

Cuilleret et al. 2022



2- Methods and main results : Explorative scenarios 

1
0

Explorative IUU fishing scenarios 4th 
fleet => calibration

• Monetary and biodiversity losses with IUU activities

• Economic gains biodiversity perservation with no IUU fishing : around 5 
millions euros per year

Kersulec et al. 2023



2- Methods and main results : Explorative scenarios 

1
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Explorative climate change scenarios 
(RCP2.6, RCP8.5)

• Explorative climate change scenarios (RCP2.6, RCP8.5)

• Intergovernmental Panel on Climate Change (IPCC) scenarios

• RCP2.6 : optimistic climatic scenario (increase on average by about 0.64◦ C in 
2031–2050 and by about 0.73◦ C in 2081–2100)

• RCP8.5 :  pessimistic climate scenario (a mean increase of  0.95◦ C in global SST 
in 2031-2050 and of 2.58◦ C in 2081–2100)

Gomes et al. 2021



2- Methods and main results : Normative scenarios 
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• Multi- species maximum economic yield (MMEY) :

=> maximizing, the net present value of the fishery over 
the simulation period. 

=> Better economic resilience (Tromeur and Doyen 
2018, Cuilleret et al. 2022) 

• Multi-species maximum sustainable yield (MMSY) :

=> maximizing the expected aggregated catches over 
the projeted period with respect to the fishing effort.

=> Better resilience for food security (Tromeur and 
Doyen 2018, Cuilleret et al. 2022)

Cuilleret et al. 2022



2- Methods and main results : Normative scenarios 
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Ecoviability scenario :  a way to integrate 
ecological, economics but also Social 
considerations (Cissé et al. 2015)

Ecoviability scenario :

� Economic constraint : profitability

� Ecological constraint : Blim 

� Social constraint : seafood demand

Cissé et al. 2015



3- Resume : Bioeconomic modelling and scenarios

French Guiana 
Coastal fishery 

resourcesDemograhic pressure
(Cuilleret et al. 2022; Cissé et al. 2015)

Demand caracterization and label
(Kersullec et al. 2023)

Long term detrimental impact of climate change
(Cuilleret et al. 2022; Gomes et al. 2021)

Negative impacts on the resource 
(Kersullec et al. 2023)

Profitability and viablity under conditions 
(Cuilleret et al. 2022; Gomes et al. 2021; Cissé et al. 2013)

Local market

Global changes

Illegal foreign FisheryLegal Fishery

Foreign markets



4- Perspectives

Refine bioeconomic parameters for calibration and simulations

� On going  stock assessments and socio-economic survey 
=>  first results in 2024

� On going  illegal fishing evaluation 
=>  first results in 2024

Analyse the IUU fishing activities with the rational 
choice theory and the game theory approaches

Bioeconomic model for SSF in the north eastern 
south america
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