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What is migration? 

Move between well-defined habitats 
Return journey 
Temporally predictable 
 
cf dispersal – no return 



Why migration? 

”nothing in biology makes sense except  
in the light of evolution” 
 

     Theodosius Dobzhansky, 1973 



Why migration? 

Decision to migrate is made by individuals 
 
Migration is a strategy to increase fitness 
 
Fitness benefits from migration minus costs  
of migration must exceed fitness of residents 
 
Natural selection  evolution of migration 



Types of migration 

Defined by function 
 
Spawning migration – different habitats  
optimal for growth vs reproduction 



Types of migration 

Defined by function 
 
Refuge migration – move to avoid predation 



Types of migration 

Defined by function 
 
Environmental migration – move to avoid e.g. 
low oxygen or other harsh conditions 



Types of migration 

Defined by function 
 
Feeding migration – move to follow food when 
predictable in time and space 



Types of migration 

Defined by habitat 
 
Diadromy – freshwater and marine habitats 



Ocean 

Diadromy 



Types of migration 

Defined by habitat 
 
Diadromy – freshwater and marine habitats 
 
 Catadromy – from  marine to freshwater 
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Types of migration 

Defined by habitat 
 
Diadromy – freshwater and marine habitats 
 
 Catadromy – from  marine to freshwater 
 
 Anadromy – from freshwater to marine 



Ocean 

Anadromy 



Tibblin et al 2015, American Naturalist; Larsson et al 2015, Ambio 

Anadromy 



Tibblin et al 2015, American Naturalist; Larsson et al 2015, Ambio 

Anadromy 



Types of migration 

Defined by habitat 
 
Potamodromy – between freshwater habitats 
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Potamodromy 



Types of migration 

Defined by habitat 
 
Oceanodromy – between marine habitats 



Ocean 

Oceanodromy 



Oceanodromy 



Types of migration 

Defined by temporal scale 
 
Seasonal migration 



Types of migration 

Defined by temporal scale 
 
Diel migration 



Diel horizontal migration 

night 

day 



Types of migration 

Differential migration Partial migration 

Defined by variation within populations 

Not all individuals in a 
population migrate 
 
 

Individuals differ in  
migratory behaviour 







Why migration? 

”nothing in biology makes sense except  
in the light of evolution” 
 

     Theodosius Dobzhansky, 1973 



Refuge migration 
Feeding migration 
Potamodromy 
Seasonal migration 
Partial migration 
Differential migration 
Cyprinids 



P/g 



The method 



Prediction Observed 



Partial migration 



Partial migration 



Migrant? Resident? 

Condition-dependent? 



Condition-dependent? 



Food added to half of the 

enclosures for 3 weeks 

Condition-dependent? 



Condition-dependent! 



Perceived risk of predation? 



Perceived risk of predation? 



Perceived risk of predation! 
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Animal personality? 



Animal personality? 

Time to leave  
refuge in a novel  
environment 



Animal personality! 

Bold Shy 



Return migration timing 



Return migration timing 

Dusk - dawn  
lake excursions 

Hulthén et al., manuscript 



Consequences of fish migration 



Consequences of fish migration 
Lake Krankesjön (3km2) roach 

25-80% migrating = 7.5-24 tonnes migrating 



Why migration? 

”nothing in biology makes sense except  
in the light of evolution” 
 

     Theodosius Dobzhansky, 1973 

Migrants escape predation, survive better,  
and likely have higher fitness 





Consequences of fish migration 





Oceanodromy 



Oceanodromy 



Semelparity × diadromy = energy and nutrient transport 

Ocean 

Holtgrieve et al. Ecology 2011 



Migratory characteristics are adaptations! 

”nothing in biology makes sense except  
in the light of evolution” 
 

     Theodosius Dobzhansky, 1973 

”understanding adaptation is pivotal for  
successful conservation” 
 

     Anders Nilsson, 2016 
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