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Complex Structure and Composition Lead to 
Complexity in Forest Function

High carrying capacities for diverse animals

High productivity for plants

Effective regulation of nutrients and water cycling

Healthy, resilient forests
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Two Key Processes Influencing Species  
Composition

Á Development of habitat breadthðPatchy canopies 
produce variability in light, temperature, and soil 
moisture, leading to patches of different types in the 
understory. 

Á Pre-interactive niche diversificationðExpansion in 
forest structure and plant species composition pro-
vides diverse niches for animals, plants, and fungi; 
additional niche separation occurs after species inter-
act. 

 Lead to Complexity in...

 Composition

 High abundance and diversity ofé

Á Fungi 

Á Vascular plants

Á Forest floor invertebrates

Á Aquatic organisms

 Á Terrestrial vertebrates

Complex Structure and Composition Lead to 
Complexity in Forest Function

ÁÁ High carrying capacities for diverse animals

ÁÁ High productivity for plants

ÁÁ Effective regulation of nutrients and water cycling

ÁÁ Healthy, resilient forests

Four Key Structuring Processes

Á Crown class differentiationðCompetition among  
trees of the same age results in dominant, codomi-  
nant, subordinate, and suppressed trees.

Á DecadenceðTrees get damaged, infected with  
fungi, breakdown, and recycle within the eco- 
system.

  Á Understory developmentðVariability in  
   light, temperature, and soil moisture pro- 
   motes structurally-diverse growth on the
   forest floor.

Á Canopy stratificationðTrees of different ages  
and growth habits produce multiple layers of  
vegetation, including a well-developed mid-       
story.

  Lead to Complexity in...

Individual structures

  Á Trees of diverse heights, diameters,  
  branch sizes, and bark characteristics

  Á Large, dead standing trees (snags)

  Á Coarse woody debris (stumps and logs)  

  in various states of decay

  Stand-scale structures

  Á Vertical heterogeneityðever-changing  

  distributions of foliage from the forest  
  floor to the tree tops 

Á Horizontal heterogeneityðpatchiness in   
  the overstory, midstory, and understory

A complex forest 
is greater than

 the sum of its parts.
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