
Conserving habitats and landscapes 
Why it’s ecology and not biology 

 
 
 
The problem of habitat 

88% of the species listed by the ESA are there because of habitat loss and degradation 
 
 
 
In just one biome? 
 
 
 
Habitat problems are multi-dimensional 

Habitat loss 
Habitat fragmentation 
Habitat isolation 
Habitat degradation 

 
 
 
Habitat problems (2) 

Spatial structure matters 
 
 
 
A further complication 

The essential habitat for a species often varies through its life span 
 
 
 
An open question 

If habitat problems are so important, is it loss, fragmentation, or some other aspect? 
The answer leads to the correct management option 

 
 
 
Loss vs. fragmentation 
One model trying to assess these factors independently found: 

Habitat loss was more important 
Only when losses >80% did fragmentation cause problems 

 
 
 
Rainforest fragmentation (1) 
 
 
 
Rainforest fragmentation (2) 

Amazonian deforestation 
 
 
 
Fragmentation in action (1) 
 



Transamazonian highway—Part 1 
 
 
 
Fragmentation in action (2) 
 
 
 
Transamazonian highway—Part 2 
 
 
 
Fragmentation in action (3) 

Brazilian rainforest 
 
 
 
Fragmentation in action (4) 

Brazilian rainforest 
 
 
 
Fragmentation in action (5) 

Brazilian rainforest 
 
 
 
Edge effects—Amazon rain forest 
 
 
 
Does fragmentation affect species equally? 

Removing 2% of habitat can have a big impact:  
Interior species  lose 46% of habitat 
Edge species  gain 76% of habitat 

 
 
 
Edge vs. interior species 

Or:  Wildlife management vs. conservation ecology 
 
 
 
Conservation reserves (1) 

Where should we put them? 
What should we be conserving? 

(Your input here) 
 
 
 
Some past ideas (1) 
 
 
 
Some past ideas (2) 
 



 
States vs. processes 

Should we try to conserve ‘states’ of conditions? 
OR 

Should we try to conserve natural ‘processes’? 
(Your input here) 
What is required for each endpoint? 

 
 
 
Conservation reserves (2) 

Where should we put them? 
What should we be conserving? 

What should they look like? 
How should they be designed? 

 
 
 
Island biogeography 

Many consider MacArthur and Wilson’s (1967) theory to be the primary stimulus for modern 
conservation biology 
Although started with oceanic islands, there have been many applications in other systems 
Strengths: 

Provided testable hypotheses 
Brought the landscape into the picture—more ‘real-world’ 

 
 
 
An important figure 
 
 
 
Some predictions (1) 
 
 
 
Some problems 

Equilibrium-based theory 
Actual tests have been pro and con 
Probably too much emphasis on extinction rates—not seen very often 
Considered all species the same—colonization ability not considered, for example 
Considered all habitats the same if they were the same size 

 
 
 
The SLOSS debate 

Single Large 
Or 

Several Small? 
One 10,000 ha reserve vs. four 2,500 ha reserves—which is better? 

 
 
 
Size matters (1) 
 
 



 
Size matters (2) 
 
 
 
Heterogeneity matters (1) 
 
 
 
Heterogeneity matters (2) 

How do you incorporate it? 
Bigger areas 
Multiple, unique areas (size less important) 
Preserve heterogeneity-forming processes 

Minimum Dynamic Area (MDA) 
Area needed to maintain a MVP, which incorporates disturbance-created 
patches 

 
 
 
The 3 C’s 
Corridors, connectedness, and connectivity 
 
 
 
Overpasses as corridors 

Review by Corlatti et al. (2009) found: 
Most studies were observational and quantify use/no use vs. numbers of crossings 
Genetic effectiveness not studied (i.e., is gene flow enhanced with overpasses?) 
Then why bother? 

Still reduces vehicle-wildlife collisions 
 
 
 
Three examples (1) 
 
 
 
Three examples (2) 
 
 
 
Three examples (3) 
 
 
 
Tewksbury et al. (2002) 
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Size matters (1)
African protected areas

= MVP
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Size matters (2)

Mammal extinction rate
in western NA Parks
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