
Island Biogeography 
1. Howdy and welcome back to wildlife habitat management.  In this module we will be 

discussing the theory of island biogeography. 
2. People have been using islands to study evolution and other ecological phenomenon since 

before Charles Darwin.  Islands represent a well defined study area that often mimics the 
dynamics of mainland patches.  Islands also represent an area of suitable habitat 
surrounded by unsuitable habitat. 

3. MacArthur and Wilson developed the theory of island biogeography in an attempt to 
predict the number of species that would exist on a newly created island.  They proposed 
that the number of species found on an undisturbed island is determined by immigration 
and extinction rates as well as the distance from a source such as the mainland or another 
island. 

4. The size of an island has an impact on the number of species present.  Larger islands 
typically have a greater range of microhabitats that can support a greater number of 
species where as small islands support smaller populations of fewer species and are more 
likely to go extinct.  Larger islands equals more species and larger populations and vice 
versa for smaller islands. 

5. Distance to a source is also critical.  Islands closer to the mainland are colonized soon 
than islands further away from the mainland.  They also tend to have more species.  
Evolutionary biologists have long assumed that species in island-rich areas such as the 
Pacific Rim diverge and evolve in a series of 'stepping-stone' dispersals from one island 
to the next. But a new analysis of the family tree of tropical Pacific birds suggests that 
this assumption is not true. Researchers found that species seem to have colonized the 
area not in a series of separate stepping-stone excursions from continental land masses, 
but in a single, even spread across all Pacific archipelagos. The researchers support their 
conclusion by pointing out that, of the six different species groups that are confined to a 
single island chain, all are embedded within a group, or genus, called Monarcha. This 
genus is spread across the entire tropical Pacific, showing that all of these remote species 
arose from a single lineage. What's more, the authors point out, some species show 
evidence of having recolonized continental areas such as Australia - contrary to the 
previous idea that that species colonize island chains only by moving away from 
continents. 

6. This graph depicts the theory of island biogeography.  The rate of colonization and the 
number of species is affected by the size of the island and its distance from the mainland 
or a source.   

7. The rate of extinction once a species manages to colonize an island is affected island size 
or the species area curve.  The number of species on an island increases as area increases. 

8. There are a few ways to study patchiness.  The first is the island biogeography approach 
and focus on patch size and distance from a source. 

9. The second approach is to study it from a patch dynamic approach and focus on how 
patches function within a homogenous matrix. 

10. The third way to study patchiness is from a population perspective.  Hopefully, in some 
of your other courses you have discussed metapopulations and how subpopulations 
interact between patches. 

11. Within metapopulation theory, a source population is one that consistently produces an 
excess of individuals that disperse and serve as colonizers for other local populations.  A 



sink population is one that does not produce excess individuals and is dependent on the 
source population to persist. 

12. So how does the theory of island biogeography apply to those of us that will be working 
in mainland environments?  Well, islands are very representative of patches of habitat 
across the landscape.  Very similar relationships exist between patch size and distance 
from a source in a mainland environment.  Instead of water being the barrier, it could be a 
different habitat or some type of fragmentation that acts as a barrier. 

13. When working with patches in a matrix some of the questions you should consider 
include: How much of a barrier does the intervening land represent?  Where is the source 
population and what is the population isolated from?  Finally how long has the patch 
been isolated? 

14. Fragmentation which we discuss more thoroughly in another module creates 
metapopulations that are at least partially isolated.  And it is important to remember that 
each subpopulation has its own dynamics.  


