
Habitat Fragmentation and Edge Effects

Topics: 

•Definition

•Root in Island Biogeography

•Ecological Consequences

•Case studies: 

•East African Forest Fragments

•EDF Birds





Habitat Fragmentation:

Breaking up of habitat into 

smaller pieces

More Specifically:

•Reduction in habitat area

•Decrease in patch size 

(increase in edge effects)

•Increase in distance among 

patches (increase in 

isolation)

Cadiz township, WI 

Curtis 1956



Habitat Fragmentation:

Variations in base model:

•Rate of recovery of 

disturbance patches;

•Disturbance history/natural 

vegetation dynamic;

•Type of matrix

Cadiz township, WI 

Curtis 1956



MacArthur and Wilson.  1967.  A theory of island 

biogeography.  Princeton Press.



Species Area Relationship



Species Area Relationship

S=cAz

number of species=intercept*area slope



Smaller islands have fewer species 

than large islands.  

Why?



MacArthur and Wilson.  1967.  Theory of Island 

Biogeography



MacArthur and Wilson.  1967.  Theory of Island 

Biogeography
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MacArthur and Wilson.  1967.  Theory of Island 

Biogeography
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MacArthur and Wilson.  1967.  Theory of Island 

Biogeography



Implications for Habitat Islands?



Habitat as islands?

If habitats in an inhospitible matrix 

act as islands, then we expect 

smaller, more isolated habitat 

patches hold fewer species.



Ecological Consequences of Fragmentation

•Reduction in habitat area 

- reduction in population sizes; 

- decreased habitat heterogeneity.



Ecological Consequences of Fragmentation

•Reduction in habitat area 

- reduction in population sizes; 

Fahrig 2003

• Total resource availability 

decreases with area of habitat.

• Population size is proportional 

to resource availability.

• Small populations are more 

prone to extinction due to 

demographic, genetic, and 

environmental variability.



Ecological Consequences of Fragmentation

•Reduction in habitat area 

- reduction in population sizes; 

- decreased habitat heterogeneity.
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Bird Extinctions in Forest Fragments: Kenya 

(Brooks et al. 1999)

Fragment Afragment Soriginal Snow Sfragment Half-life

Malava 100 32 19 18 23

Kisere 400 39 32 26 55

Ikuywa 1450 48 44 36 38

Yala 1500 48 44 36 42

Kakamega 8600 62 59 56 80



Ecological Consequences of Fragmentation

•Reduction in habitat area - reduction in 

population sizes; decreased habitat 

heterogeneity.

•Reduction in Patch Size - Increasing edge 

effects





Hypotheses about edge effects







Hypotheses about edge effects







Bird distributions across clearcut/forest edges











Ecological Consequences of Fragmentation

•Reduction in habitat area - reduction in 

population sizes; decreased habitat 

heterogeneity.

•Reduction in Patch Size - Increasing edge 

effects

•Patch Isolation - Less exchange of organisms



Discussion

Based on Farhig 2003: 

To what extent do we expect 

correlations between measures of 

landscape composition, patch 

size, patch isolation?



Discussion

Based on Farhig 2003: 

What are the relative roles of 

change in landscape composition 

and landscape spatial 

configuration in determining the 

effects of fragmentation? 



Discussion

Based on Didham et al. 2012: 

What is the range of current 

thought about the independence 

of elements of landscape 

fragmentation and of species 

responses in the concept of 

habitat fragmentation?



Discussion
Based on Didham et al. 2012: 

They assume the effects of habitat area and habitat configuration on biodiversity are 

correlated.  What are the implications for interpreting the results of past studies?



Discussion
Based on Didham et al. 2012: 

“habitat loss acts via the change in habitat arrangement, not independently of it.”  

Defend or refute.



Discussion

Based on Gibson et al. 2013: 

Does habitat loss or spatial configuration 

drive the results of this study?



Discussion

Based on Gibson et al. 2013: 

What are possible 

mechanisms for loss of 

mammal species in 

fragmented habitats?


