
Island Biogeography 

 

Background 

Island biogeography is a theory that attempts to explain the factors that affect the biodiversity of biological 

communities on islands. For an island, biodiversity is a measure of the number of different species that live on an 

island (called species richness), and the number of individuals of each of those species that are present on the island 

(called species abundance). 
 

Biological islands usually show differences in species richness. To explain these differences, Robert MacArthur and 

E.O. Wilson proposed the theory of island biogeography, or species equilibrium model. This model states that the 

number of species (richness) found on an island is determined by the interactions of two factors: the rate at which 

new species immigrate to the island and the rate at which species become extinct locally on the island. Two features 

of an island determine the immigration and extinction rates: island size and an island’s distance from the mainland. 
 

While the theory was developed to explain species richness of actual islands, it can also explain species richness in 

many other isolated areas, such as mountains surrounded by deserts, and lakes surrounded by dry land. 

The theory of island biogeography proposes that the number of species found on an undisturbed island is determined 

by immigration, emigration, and extinction. For this lesson, we will look at how immigration affects the number of 

species on an island; however, extensions could be made to discuss how emigration and especially extinction on 

small islands or large islands contribute to the biodiversity of an island. 
 

Immigration to an island is affected by the distance of the island from a source of colonists. Usually this source is 

the mainland (and it will be for this lesson), but it can also be other islands. Islands that are more isolated are less 

likely to receive immigrants than islands that are less isolated. We would predict islands farther from the mainland 

to have lower biodiversity than those closer to the mainland (if all other factors are the same for both islands, 

including age, climate, general topography of the island, and size.) Larger islands may also have higher immigration 

than smaller islands (if all other factors are the same) because they are bigger “targets” for colonists to land on. 
 

Once species colonize an island, the rate of extinction is affected by island size. Larger islands in general contain 

larger habitat areas and opportunities for more varieties of habitat. 

Larger habitat size reduces the probability of extinction due to chance events (such as loss of habitat from lightening 

induced fires, storms, etc.). 
 

Other factors that influence the biodiversity of an island (so should be taken into consideration): 

 Length of isolation (time) 

 Climate (tropical versus arctic, humid versus arid, etc.) 

 Location relative to ocean currents (influences nutrient, larval, fish, bird, and seed flow patterns) 

 Initial plant and animal composition if previously attached to a larger land mass 

 Human activity 

 

In this online investigation, you’ll utilize a computer simulation to model the mechanisms of island biogeography. 

You’ll observe the effects of the following on species biodiversity: 

 island size 

 island distance from the mainland 

 climate type (tropical, subtropical, temperate, tundra, and desert) 

 animal type (arthropods, birds, reptiles, and mammals) 

 

Results 

1. Go to the website 

http://virtualbiologylab.org/ModelsHTML5/IslandBiogeography/IslandBiogeography.html 

2. Read the background information and tutorial sections of the model. 

3. When you’ve completed the above, click on “run experiments” to begin the model simulation. 

4. You’ll be able to customize a number of variables in this model, but for the sake of comparability between 

simulations, the migration rate should be left at “2” and mortality rate at “0.05”. 

 

 

http://virtualbiologylab.org/ModelsHTML5/IslandBiogeography/IslandBiogeography.html


5. You’re required to test the effect of each of the variables below.  Before you begin a simulation, make a 

prediction (hypothesis) about what the effect of each variable will have on the average number of species 

found in the habitat after a given length of time. 

a. Island size 

i. Small, medium, large 

b. Island distance from the mainland 

i. Close, medium distance, far 

 

6. Run the simulation for exactly 1000 units of time. Once that time has elapsed, from the data page, record 

the “average number of species” found on each island. You will reset and repeat this process for each 

possible combination of the above (in step #5) variables. 

7. Next, you’ll select other variables to simulate.  Before you begin a simulation, make a prediction 

(hypothesis) about what the effect of each variable will have on the average number of species found in the 

habitat after a given length of time. 

a. Climate type 

i. Select two additional climates, other than defaulted tropical, to simulate 

ii. Follow the above guidelines, making sure to keep all other variables consistent 

iii. After 1000 units of time, record the “average number of species” from one of the islands 

b. Animal type 

i. Select two additional animal types, other than the defaulted arthropods, to simulate 

ii. Follow the above guidelines, making sure to keep all other variables consistent 

iii. After 1000 units of time, record the “average number of species” from one of the islands 


