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Ecosystem servicesNatural system

Phenotypic changes
Smaller spawners 
producing fewer eggs

Reduced reproductive 
potential of stock

Smaller mean and 
maximum body sizes

Fisheries-
induced 

evolution

Provisioning services
Less productive stock, hence 
reduced yield

More variability in stock biomass 
and hence yield

Smaller-sized fish, and greater 
fraction under-sized

Direct-use value
Reduced value from reduced 
total weight of catch

Economic losses from reduced 
stability of yield

Reduced price per weight of 
catch

Non-use value
Loss of existence value from 
loss of cultural links with 
environment

Cultural services
Loss of charismatic large fish 
historically linked to 
communities’ traditions

Genetic 
changes

Example: 
genetic tendency 
to mature at 
younger ages and 
smaller sizes
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Fishing parameter, fi 

  

Rate of change in

quantitative trait, �q
j

  

Rate of change in 

utility component, �uk
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Estimating the 
impact of fishing on traits

Demographic and
evolutionary dynamics

Socio-economic
dynamics

Strategy
evaluation

Selection differentials

Behavioral traits

Physiological parameters

Reproductive investment Breeder’s equation

Size structure

Age / stage structure

Trait-distribution dynamics

Adaptive dynamics

Species interactions

Evolutionary optimization

Service valuation

Econometric estimation

Utility integration

Fleet and fishing dynamics

Strategy comparison

Costs of FIE

Strategy optimization

Stakeholder reconciliation

Harvest control rules

Heritabilities
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Maturation reaction norm

Growth rate



Evolutionary complexity
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Ideal
Multi-species 
evolutionary 
assessment

Multi-species 
non-evolutionary 

assessment

Single-species 
non-evolutionary 

assessment

Single-species 
evolutionary 
assessment


