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Dispersal and 
Immigration
MODULE 06: DISPERSAL AND IMMIGRATION
UNIT 1: BACKGROUND

Objectives

 At the end of this series of lectures you should be able to: 
 Define terms. 

 Discuss  the debates within biogeography about the importance of 
dispersal

 Explain the ecological advantages and disadvantages to dispersing. 

 Explain the scale and role of dispersal in biogeographic thought.  

 Discuss the different types of dispersal and movement and the stages 
that makeup successful dispersal. 

 Discuss barriers and dispersal routes and how they relate to the 
characteristics of species.  
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Dispersal Debates

 Disjunct ranges
 Dispersalists vs. extensionists

 Dispersalists vs. vicariance biogeographers

 Ecological and historical biogeographers

Dispersal Debates

 Dispersal as a testable hypothesis
 Dispersal as storytelling
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Distinction

 Dispersal vs. dispersion

 Statement:  “Natural selection favors individuals that move a 
modest distance from their natal site.” 
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 Statement:  “Although dispersal occurs continually in all species 
most of it does not result in any significant change in geographic 
distributions.” 

Range Expansion

 Ability to travel to a new area
 Able to withstand unfavorable conditions during passage
 Establish viable populations upon arrival. 
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Types of Dispersal 

 Jump dispersal – Long distance dispersal 
 Frequently requires the clearing of a barrier

Types of Dispersal

 Jump dispersal 
 Example:  Krakatau -1883
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Types of Dispersal

 Jump dispersal
 Other examples

 Galapagos islands

 Hawaiian islands 

 Oceanic islands in general

Types of Dispersal

 Jump dispersal
 Adaptations for jump dispersal

 Propagules

 Consequences: 
 Discontinuous distribution

 Similarities and differences in biotas

 Anthropogenic dispersal
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Types of Dispersal

 Jump dispersal
 Community structure

 Lack of non-volant species
 Limited mammals, no amphibians, no freshwater fish

 Primary, secondary, and peripheral division fishes

Types of Dispersal

 Diffusion – Gradual spreading from the margins of the species 
range. 
 Diffusion frequently follows jump dispersal

 Less about individuals and more about populations. 
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Types of Dispersal

 Diffusion
 Process

 Initial expansion is slow
 Adaptation

 Population growth

 Exponential expansion

 Expansion slows 
 Physical barriers

 Climatic barriers

Types of Dispersal

 Diffusion
 Examples: cattle egret and European starling

 Multitude of potential examples
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Types of Dispersal

 Secular migration – The species evolves while it expands it range. 
 Why might this be the case?

Mechanisms of Movement

 Active dispersal
 Vagility

 Passive dispersal
 Pagility

 What types of adaptations would favor each type of dispersal?
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Mechanisms of Movement

 Active dispersal 
 Migration 

 Accidental or extralimital occurrences
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Mechanisms of Movement

 Passive dispersal
 Wind

 Aerial plankton

 Water

 Attached to other organism
 Phoresy

 Rafting
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Barriers

 Barriers are not just dependent on the environment, but also the 
characteristics of the species.
 Montane islands of the Southwest

 Desert is a barrier to boreal adapted mammals, reptiles, and amphibians

 Desert is not a barrier to the birds and the bats. 
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Barriers

 Dan Janzen – “Why mountain passes are higher in the tropics.”
 Organisms from temporary or fluctuating environments are more 

tolerant.
 Resistant life stage

 Better dispersers

 Organisms from stable environments are less tolerant. 
 Poorer dispersers

 Same barrier differences in response.  

Barriers

 Physiological barriers
 Example: Amphitropical distributions – Alcidae

 Convergent evolution in different hemispheres. 
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Barriers

 Ecological barriers
 Habitat selection

 Why?
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Exchange and Dispersal Routes

 Corridors 
 A dispersal route that allows many or most taxa to move to a new 

region.  

 Filters 
 A dispersal route that allows the movement of some forms while 

blocking others.
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Exchange and Dispersal Routes

 Sweepstakes
 Barriers must be crossed by rare chance interchanges.

 Jump dispersal


