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Distribution of 
Communities
MODULE 05: DISTRIBUTION OF COMMUNITIES
UNIT 1: BACKGROUND

Objectives

 Define terms. 

 Explain and distinguish between different concepts of communities

 Discuss Whitaker’s analyses, alternative hypotheses, and the associated 
problems

 Discuss the thermodynamics associated with communities. 

 Discuss the thermodynamics associated with individual organisms and 
how it relates to community structure. 
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Community Concepts

 Clements
 Coevolution

 Climax communities/superorganisms

 Succession is the growth and development of an individual.

Community Concepts

 Gleason
 Communities are the sum of individual species capacities to immigrate 

to and grow in a specific environment. 

 Individualistic
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Spatial Distribution

 Species are frequently adapted to the same physical condition as 
ecologically similar species – discrete limits. With rapid turnover.

 Ecologically similar species are likely to be competitors and should 
adapt to different niches and thus should only overlap minimally.
 The Ghost of Competition Past – Mike Rosenzweig

Spatial Distribution

 Whitaker’s Communities
 Tree species along an altitudinal gradient

 Alternative hypotheses 
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Spatial Distribution

 Species distributed as discrete communities
 Sharp boundaries

 Competitive exclusion
 Two or more resource limited species can not exist indefinitely in a stable 

environment without segregating their realized niches. 

 A
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Spatial Distribution

 Individual species abruptly exclude one another along sharp 
boundaries
 Not associated with other to form discrete communities. 

 B
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Spatial Distribution

 Species form discrete communities
 Gradual replacement 

 Competitive exclusion not cause (environmental gradient) 

 C
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Spatial Distribution

 Individual species gradually appear and disappear independently 
of one another.
 No competitive exclusion or discrete communities

 Replacement is not structured 

 D



2/2/2017

8

Spatial Distribution

 Range of most species are nested
 Dominant species do not overlap

 Highly ordered at geographic scale

 Unstructured at local scale

 E
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Spatial Distribution

 Results
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Spatial Distribution

 Results support hypothesis D
 Independent of one another
 No abrupt replacement 

Spatial Distribution

 Problems with Whitaker’s data
 Collection and analysis methods contribute to results large sampling 

plots and averaging would miss abrupt changes.

 Assumes normal distribution – forces the data to conform. 
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American Community Ecology

 Competition and Capitalism
 Dominant philosophy in American Community Ecology

 Darwin and the struggle for existence

 Poor evidence of competition 
 Lack of occurrence or inverted relative abundances 

 Habitat requirements 

 Criticisms of competition as a structuring force within communities

 Density compensation – Competitive release

 Economic competitive advantage, ecological coexistence, and biodiversity
 Ghost of Competition Past

 Godless Communistic Community Ecology
 Mutualism and Communism

Community Energetics 

 Thermodynamics
 1st law of thermodynamics- energy cannot be created nor destroyed.

 Energy can be converted from one form to another

 2nd law of thermodynamics- as energy is converted from one form to 
another its capacity to perform useful work is diminished. (Entropy)
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Community Energetics 

 2nd law of thermodynamics
 10% efficiency is commonly assumed

 Ray Lindeman

 Substantially less energy is available at each subsequent trophic level.

 Energy/biomass pyramids (Inversion of pyramids)

Community Energetics

 If we measure carrying capacity in energy- carrying capacity is 
lower for successive level of a trophic pyramid.
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Community Energetics

 Carnivores are larger than herbivores on which they feed
 Less energy being available and partitioned into larger portions- means 

less numbers. 

 Exceptions
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Community Energetics

 Low numbers of carnivores
 Lower numbers means tendency to extinction.

Community Energetics

 Spread the extinction risk
 Carnivores are less specialized than herbivores maximizing energy input 

to raise carrying capacity.
 Size specialization

 Spread over larger geographic areas than herbivores of equal size. 
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Metabolic Rate

 The larger the organism the more energy it requires.  
 Energy required for maintenance, growth and reproduction. 
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Metabolic Rate

 Basal metabolic rate = m
 Mass = M
 Constant = C (varies between groups) 
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Metabolic Rate

 Log (m) = 0.75 Log (M) + C
 Because 0.75 is positive- total energy requirements increase with body 

mass.

 Because 0.75 is less than 1- BMR/unit mass decreases with mass
 Accelerated rates in small organisms (cardiac, respiration) 

Metabolic Rate

 Storage capacities increase in proportion to mass.
 Larger organisms have greater capacities to withstand prolonged 

stresses. Dispersal
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Metabolic Rate

 Small organisms use smaller areas and thus can be more specialized 
– divide the environment more finely. 
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Metabolic Rate

 Large animals need larger areas/ ranges to maintain large enough 
populations to hedge against extinction.

Metabolic Rate

 Small species do not need to have (but may) large ranges because 
small areas can support large numbers of individuals. 
 Difficulty in maintaining – poor dipsersal


