
European Rabbit (Oryctolagus cuniculus) 



Red fox                    
Vulpes vulpes 



Cane Toad 



Imported Fire Ant 
Solenopsis invicta 



“Africanized honeybee” 

     Apis mellifera 



We have also seen range expansion through diffusion in 
many plants. 

Examples include the spread of “Fertile Crescent” crops 
across Western Europe…. 



…the spread of oaks (Quercus spp.) in 
Great Britain….. 



…the spread of elm (Ulmus spp.) in 
Great Britain,…. 



…and the spread of purple loosestrife (Lythrium 
salicaria) in North America. 



Secular migration occurs much more slowly.  So slowly, in 
fact, that organisms can evolve during the process. 
(movement over 100’s of generations) 

An example can be seen in the evolutionary divergence of 
the camel family during its spread across the world following 
its origins in North America. 



Dispersal Mechanisms 

•  Vagility: Active dispersal - the ability of an 
organism to disperse under its own power 

•  Pagility: Passive dispersal – the organism 
needs some other power to disperse such 
as wind or water 



Active Dispersal (usually animals) 



Monarch Butterfly 

Ruby-throated Hummingbird 

Golden Plover 

Some species have extensive 
migratory routes and thus show 
great potential for dispersal  



Golden plovers breed in the Arctic and winter in southern 
South America, southern Asia, Australia, and the Pacific 
islands.  Migrating individuals regularly fly nonstop from 
Alaska to Hawaii, a distance of 4000 km. 



Monarch butterflies migrate 
great distances, flying from 
southern Canada to the 
southern U.S. and central 
Mexico.   

Individuals may fly as far as 
375 km in four days and 
4000 km during their 
lifetimes. 

Most overwintering 
individuals of the eastern 
populations gather in winter 
congregations in Mexico. 

The northern limits 
correspond exactly with the 
northern extent of its single 
host plant, milkweed. 



Fieldfare (Turdus pilaris)  







Passive Dispersal  
•  Diaspores: Seeds, spores, fruits, or other 

plant propagules.   
•  Wind dispersal works on seeds that have 

wings, hairs, or inflated  portions 
•  Birds and mammals consume the fleshy 

portions of diaspores and disperse seeds 
while feeding and also in their feces 

•  Seeds can also attach to animals for 
dispersal 







Hot off the press…….. 



The Auk 133(2):155-167. 2016  

Dille et al. 

Dark-eyed Junco 



“spores” 





Exozoochory – seeds dispersed on outside of animal 



Endozoochory – seeds dispersed on inside of 
animal 





Dodo 







 
 
Regarding long-distance dispersal: 
 
The likelihood of any single colonization event ending in 
success is remote; however, given the great abundance of 
propagules and dispersal vectors (wind, animals. etc.) and 
given sufficient time periods, long distance dispersal is quite 
common. 
 
It is often directional and selective in terms of favoring certain 
species and phenotypes over others. 
 
It is thus of paramount importance for understanding the 
diversity and composition of isolated biotas. 



The Nature of Barriers 
Successful long-distance dispersal means that organisms 
often have to survive for significant periods of time in 
environments that are very different from their usual habitats 

These unusual environments constitute physical and 
biological barriers that successful colonists must cross. 

 

The effectiveness of such barriers in preventing dispersal 
depends not only on the nature of the environment, but also 
on characteristics of the organisms themselves. 



The taxon-specific nature of 
barriers 

Most freshwater zooplankton 
have resistant stages that help 
facilitate long-distance 
dispersal. As a result, the same 
species are found in widely 
separated locations in North 
America, Europe, and Asia. 

Most fish, on the other hand, 
lack such dispersal 
mechanisms.  As a result, 
similar fish species are only 
found in bodies of water that 
have, at some point, been 
connected. 

Walleye 

Ostracod 



The vegetation zones of the 
American Southwest have 
changed dramatically since 
the last glacial maximum 
(~18,000 years ago). 

Today, the cool, moist, 
mountainous regions are 
isolated by large distances 
of inhospitable desert. 



Brine Shrimp 



The sheepshead minnow (Cyprinodon 
variegatus) is found in estuaries and 
mangrove swamps throughout the 
Caribbean.  It has been able to 
colonize these habitats by dispersing 
many hundreds of miles across ocean 
water.  It’s ability to tolerate wide 
ranges of salinity makes this possible. 

The many species of sunfish 
(Lepomis spp.) of the 
southeastern United States, 
lacking this tolerance, were 
unable to disperse to Caribbean 
islands. 



Physiological barriers are created by environmental 
conditions which organisms (or their propagules) are 
unable to survive long enough for dispersal to be 
successful. 

Common physiological barriers: 

-  Land or water 

-  Salinity 

-  temperature 



Dan Janzen made the point that mountain passes in the 
tropics are “effectively higher” than those in temperate 
regions since temperate organisms must deal with a greater 
temperature range over the course of the year. 



The Panama Canal 



The nature of barriers may 
change with the season.  In 
temperate regions of North 
America, large bodies of water 
serve as barriers to the 
movement of many terrestrial 
species.  However, during winter 
these waters may freeze and 
allow movement across them. 

 

Many species of terrestrial 
mammals move across the ice of 
the St. Lawrence River in New 
York state. 



Ecological Barriers 
Dispersing organisms must be able to 
withstand ecological hazards 
 
 – Predation 
 – Competition 



Psychological (Behavioral) Barriers  
 
Example – bird species capable of flying long 
distances will not cross open areas  



Biotic Exchange and Dispersal Routes 
Biogeographers often distinguish three kinds of dispersal 

routes based on how they effect biotic interchange.  They 
are: 

1. Corridors. 

2. Filters. 

3. Sweepstakes routes. 



Corridors are dispersal routes that allow movement of most 
taxa from one region to another.  They do not selectively 
discriminate against one form, but rather allow a balanced 
assemblage of plants and animals to cross them. 

The areas at the two ends of a corridor should contain a fairly 
similar assemblage of organisms. 



Isthmus of Panama 





A filter is a dispersal route 
that exercises some 
selection over the types of 
organisms that can pass 
through it. 

As a result, the colonists are 
a somewhat biased subsets 
of those that could 
potentially pass. 
 

The Lesser Sunda Islands 
form a two-way filter for the 
reptilian fauna of 
southeastern Asia and 
Australia.   

Filters 



The deserts of the American southwest may act as a two-way 
filter between the Rocky Mountains and the Sierra Madre 
Occidental to the south. 

The desert separating the two mountain ranges has allowed 
limited mixing of the two biotas. 



Sweepstakes Routes 
Sweepstakes dispersal refers to the crossing of barriers by 
rare, chance events.  Such events, while highly unlikely in the 
short term, are likely, even probable, over the long term. 
. Your text tells of 15 green 
iguanas that were rafted 200 
miles across the Caribbean as a 
result of Hurricanes Luis and 
Marilyn in 1995. 

In essence, they got lucky.  They 
won the “sweepstakes” 


