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Definitions
• Dispersal : 3 steps process

Departure Transience Settlement

Colonization of new habitats : 

Range expansion
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• Expansion gradient : transition from 
older, dense core populations to recently 
founded, low-density edge populations.

Context
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• Expansion range : the succession 
in time of the expansion gradients. 
It is all the recently founded, 
young populations across the 
years.
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Context
• Expansion range : all the recently 

founded, young populations across 
the years.


• Why are they special?


• Low-density populations : low 
competition, high resource 
habitats (Travis & Dytham, 2002)


• Spatial sorting : concentration of 
high disperal ability traits at the 
margins (Phillips et al., 2006)
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Hypotheses
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Hypotheses
• H1 Emission


Selection for dispersal would translate into 
an increase in disperser emissions along 

the expansion range.  

More dispersers = higher individual 

probability to leave 

An increase in density would also translate 
into an increase of the probability to leave.
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Hypotheses
• H1 Emission


AND / OR 

• H2 Distances


If there is an increase in dispersal 
distances : it is likely the core 

individuals are also participating in 
colonization
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Study System
• Kerguelen Islands : subantarctic islands, 

low anthropization, limited interspecific 
competition 


• Introduction of the brown trout in the 
50’s


• Monitoring of the expansion since 1962
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• Kerguelen Islands : subantarctic islands, 
low anthropization, limited interspecific 
competition 


• Introduction of the brown trout in the 50’s


• Monitoring of the expansion since 1962


• Aim : Track footprints of evolution of 
dispersal in the expanding 
metapopulation

Study System
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Map of Kerguelen Islands

rivers



The data
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The data
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The model

Probability to become colonized, at time t, for a patch i

8



The model

θ
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• how much fish leave a river?


• since we know population sizes, it translates 
into the individual probability to leave
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The model
θ 𝞭
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• how far do they go?


• the kernel can give an 
information on the 
probability to migrate more 
or less far
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The movement of dispersers  



θ 𝞭
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What does it look like?



The model

C
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focal, uncolonized river
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• how « easily » is this river colonized?


• describes the chances that the fish will 
settle and successfully colonize this new 
river



Results - Emission
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The quantity of dispersers

The results indicate that for a time t, the probability to disperse is higher 
in a small population than in a large one
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Results - Emission
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The quantity of dispersers

But accross the years, the probability to disperse, for a same 
population size, is decreasing.
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Results - dispersal kernel
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• It’s an indicator of how far the fish tend to 
disperse
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Results - dispersal kernel
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• It’s an indicator of how far the fish tend to 
disperse

Shape of the dispersal kernel after 5 years



Results - dispersal kernel
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Shape of the dispersal kernel after 50 years
= Trouts disperse farther now than they did at 

the start of the colonization process



In conclusion,

16

• Contrary to our expectations, the individual probability to disperse 
decreases with high densities, but also decreases along the expansion 
range.

Probability to disperse

Probability to 
disperse



In conclusion,
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• Contrary to our expectations, the individual probability to disperse 
decreases with high densities, but also decreases along the expansion 
range.


• Propagules tend to disperse farther and farther. This change in the 
kernel’s shape is generalized across the metapopulation. It also seems 
this pattern has persisted for many years.

Dispersal 
distances



Thank you ! 


