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Issues 

•  What does single species MSY mean for managing 
mixed fisheries ? Multiple species and fleet, spatial 
heterogeneity,spatio-temporal interactions  

•  What are the consequences on benthic habitats ? 
 
•  Are conclusions sensitive to fleet dynamics? 

–  MSYs 
–  Pressure on benthic habitats 



Populations zones Métiers zones 

Management zones 

Demersal fishery of the Bay of Biscay 
The « grande vasière » 
sensitive benthic habitat 
(OSPAR agreement 2008-6) 

SEDIMENT DIVERSITY* NEPHROPS FISHING
  muds >50% + +++ +++
  muds ≤ 25% + ++ ++
low prop muds +++ + +

France 

Spain 

Bay of  
Biscay 

CFP 
•   management plans for sole and Hake 
•   toward multiple species management plans 

MSF  
•   toward GES 

France 
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! Under-estimation  
of Spanish catches 
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Global Effort (in proportion) 

EMSY  EMSY  EMSY 

Global effort (proportion) 

Y 

EMSY without fleet dynamics 

•   EMSY < EMSY < EMSY 
 
 
•  EMSY : reduction of 50% 

•  EMSY : reduction of 20% 

•  EMSY : increase of 50% 
 
•    change in global effort 
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FMSY 
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Global effort (proportion) 

•   F ~ E is not linear 
for hake and nephrops 
 
 
•  FMSY = 0.49 

FMSY without fleet dynamics 
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Are MSY sensitive to fleet 
dynamics? 

 

EMSY FMSY 
BMSY 

Gravity model Selecting metier  ~  (1-α)            + α                    

 α  0 1 



What are the consequences on 
benthic habitats ? 

•  Pressure higher with EMSY 
•  The most sensitive habitats (A, 
C) are not the more impacted 
whatever the EMSY 
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What are the consequences on 
benthic habitat ? 

The proportion of Nephrops 
trawlers effort is larger in habitat 
B and C 

Trawling effort (nephrops/other) Trawling effort per habitat Trawling effort per habitat 

A B C out 
Habitat 

•  Pressure higher with EMSY 
•  The most sensitive habitat (A,C) 
are not the more impacted 
whatever the EMSY 

Habitat A Habitat B 

Habitat C 



Does fleet dynamics change 
pressure on benthic habitat? 

 

 α=0.6   α = 0 



Does fleet dynamics change 
pressure on benthic habitat? 

 Trawling effort (nephrops/other) Trawling effort per habitat 

A B C out 
Habitat 

A B C 
Habitat 

Opportunism  
•  higher pressure on habitats A and C 
•  higher pressure of nephrops trawlers 

A B C 
Habitat 



Conclusions 

•  MSY reference points can be computed for 
Nephrops 

•  The relationship between F~E is not linear 
•   MSY reference points are sensitive to the level 

of opportunism 
•  A first step beyong quantitifying pressure on 

benthic habitats in fisheries diagnostics  
•  Pressure on sensitive habitats increases with the 

level of opportunism 



Perspectives 
•  Improve the computation of hake spanish catch 
•  Perform a global uncertainty analysis on the more 

sensitive parameters 
•  Present these results in RAC 

•  Investigate scenarios of changing effort by fleet 
according to their target species (more realistic 
EMSY) 

•  Increase spatial resolution 
•  Include dynamics of benthic habitat (biological and 

physical) and interaction with exploited population 
dynamics 
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