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Distributions of 
Species
MODULE 04: DISTRIBUTIONS OF SPECIES
UNIT 1. BACKGROUND

Objectives

 After this series of lectures you should be able to: 
 Define terms. 

 Describe the distribution of individuals and related concepts. 

 Discuss the concept of niche. 

 Explain how the concept of a multidimensional niche applies to 
geographic ranges. 

 Describe patterns in distribution and abundance. 

 Discuss the different types of factors that might influence the location of 
a geographic range boundary. 

 Describe the different methods that a geographic range can be 
depicted and the advantages and disadvantages of each method. 
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Distribution of Individuals

 Abstraction
 Scale Dependent
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Small Scale Patterns of Distribution

 Small scale ecology recognizes three distribution patterns:
 Generalization 

 Random
 Resources distributed evenly

 No competition

 Regular
 Resources distributed evenly

 Competition 

 Clumped
 Resources are distributed in clumps
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Niche

 Grinnellian Niche
 Joseph Grinnell 

 The places in which an organism exists

 Similar to habitat

 Eltonian Niche
 Elton

 The role that organism plays within the community/ecosystem

 Job

 Hutchinsonian/Multidimensional Niche
 G. E. Hutchinson

Multidimensional Niche

 The environment is a multidimensional space or hyper-volume 
where the different dimensions/axes represent the different 
environmental variables

 The niche of a species is the combination of environmental variables 
that allow for the survival and reproduction of individuals of a 
particular species. 
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Multidimensional Niche

 Fundamental vs. realized niches
 Need not be exposed all at one time. 
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Geographic Range as a reflection 
of the Niche

 Geographic range as a 3-dimensional projection of the niche. 
 Connell’s barnacles

 Source vs. sink habitats 
 Metapopulations
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Distribution and Abundance

 Individuals tend to show a clumped distribution 

 Populations tend to be largest where the environmental factors are 
favorable and rare or absent where one or more environmental 
factors are limiting 

Distribution and Abundance

 Species tend to be extremely abundant at very few sites and have 
low abundance at most sites. 
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Distribution and Abundance

 Variation in abundance and distribution with time. 
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Distribution and Abundance

 Generalities of importance
 Abundance is spatially autocorrelated

 Abundance peaks near the center of the range and declines to zero at 
the boundaries. 
 Considerable disagreement on this 

 Abrupt changes in abundance can occur where just one 
environmental variable changes suddenly in space from favorable to 
unfavorable. 



19-Jan-17

10

Range Boundaries

 What is a range boundary?

Range Boundaries

 Most research focuses on the effects of one or a few factors on a 
single edge of a species. 



19-Jan-17

11

Range Boundaries

 Physical factors
 Temperature 

 Water availability and chemistry

 Soil 

Range Boundaries

 Disturbance
 A discrete event that modifies the structure of an ecosystem, 

community, population. 

 Changes the physical environment, substrate, and resource availability

 Occur over relatively short intervals of time

 Maybe abiotic or biotic or a combination 
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Range Boundaries

 Interactions with other organisms
 Competition

 Exploitative 

 Interference

 Predation

 Mutualism

Range Boundaries

 Multiple interactions 
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Representing Geographic Ranges

 Outline maps
 Irregular shapes

 Represent the limits of the species known distribution

 Depends to varying degrees on the author’s knowledge of the 
organism. 



19-Jan-17

14

Representing Geographic Ranges

 Dot maps
 Points indicate where the species has been recorded. 

 Provide more and less information than outline maps

 Combination dot and outline maps 
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Representing Geographic Ranges

 Contour
 Use graphical techniques to indicate variation in abundances

 Provide lots of information 

 Relies on statistical interpretation from a few sampled localities. 
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Representing Geographic Ranges

 County maps
 Indicates the presence of a species within a county

 Counties are political entities and therefore ecologically arbitrary

 Different sizes across the country. 

 Poor substitute for a dot map. 

Range concepts

 Area of extent 
 Area of occupancy 
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Scale dependence

 Spatial scale dependence
 Previous slide on Fremont’s leather flower

 Temporal scale dependence 


