Chapter 23

Biogeographic Processes 

OVERVIEW

This chapter explores ecological biogeography by examining factors that determine the spatial distributions of organisms in time and space.  We also look at processes such as evolution, dispersal, and extinction of species through time. 

 Ecosystems are strongly influenced by landforms and soils.

 Habitat refers to the preferences of a species for a particular location including such factors as conditions of slope, water drainage, and soil type.

 Ecological niche refers to the functional role played by an organism, as well as the physical space it inhabits.  Many species may occupy the same habitat, but only a few will ever share the same ecological niche. 

 A community is an assemblage of organisms that live in a particular habitat and interact with each other.

 The most important environmental factors influencing the location of species are moisture and temperature.

 Species have a variety of adaptations to help them cope with the abundance or scarcity of water.  Xerophytes are plants adapted to dry conditions.

 Temperature affects physiological processes in plants.  Plants have a temperature range within which they can survive as well as optimum temperatures for each of their functions.

 Climatic factors of moisture, temperature, light, and wind are important in determining plant distributions.  Bioclimatic frontiers are boundaries that mark the limits of the potential distribution of a species.

 Geomorphic factors influencing ecosystems include slope steepness and slope aspect.  Edaphic or soil factors are also important in differentiating habitat.

 Species interactions also determine the distribution patterns of plants and animals.  Interactions may be positive or negative.  These include:

 Competition between species occurs when two species require the same resource that is in short supply.

 Negative interactions include predation, parasitism, herbivory, and allelopathy.

 Symbiosis includes three types of positive interaction between species: commensalism, protocooperation, and mutualism.

 Ecological succession is a development sequence in which plant communities, or seres, succeed one another as they progress to a stable climax, the most complex community of organisms possible in an area.

 Succession starts with pioneer species that can survive in harsh conditions.  These pioneers moderate the harsh conditions and gradually other species move in.  Disturbances that can interrupt the sequence include fires, insects, disease, and human activities such as cutting and clearing.

 Four key historical biogeography processes that affect the distribution of species are evolution, speciation, extinction, and dispersal.
 Patterns of distributions include endemic species, which are found in one region and no where else, cosmopolitan species which are found widely, and disjunction, in which closely related species are found in widely separated regions.

 Biodiversity is determined by the variety of the Earth’s environments, as well as the processes of evolution, dispersal, and extinction through geologic time.  Human activity on Earth is rapidly decreasing biodiversity by contributing to extinctions through dispersing competing organisms, hunting, fire, habitat alteration, and fragmentation.
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STUDY QUESTIONS

1. Differentiate between habitat, ecological niche, and community.

2. Discuss how environmental factors influence where organisms are found.

3. How does moisture availability affect plant growth?

4. How does temperature affect plant growth?

5. What geomorphic factors influence ecosystems?

6. Discuss the positive and negative interactions among species that influence distribution patterns.

7. Describe the succession of plant communities from the pioneer stage to the climax stage.

8. Outline the four key historical biogeography processes that influence the distribution of species.

9. How are endemic species different from cosmopolitan species?

10. Define and give an example of a disjunction pattern of species distribution.

11. How are humans affecting biodiversity?

CHAPTER QUIZ

Multiple Choice Questions

1. Plants that are adapted to drought conditions are:

a) tropophytes

b) epiphytes

c) xerophytes

d) hydrophytes

2. Which of the following is an edaphic factor important in differentiating habitat?

a) soil texture

b) time

c) light

d) all of the above

3. The relationship between an epiphytic plant and the plants they live on is:

a) protocooperation

b) mutualism

c) commensalism

d) parasitism

4. The process by which species are differentiated and maintained is:

a) recombination

b) mutation

c) speciation

d) variation

5. Succession that occurs on a site that has been burnt in a forest fire is:

a) primary succession

b) secondary succession

c) tertiary succession

d) quaternary succession

True/False Questions

1.
A cosmopolitan species is found in one location and no where else. (T/F)

2.
Human activity is rapidly decreasing the Earth’s biodiversity. (T/F)

3.    Few plant and animals species are found in the equatorial rainforest. (T/F) 

Short Answer Questions

1.
Why is all the vegetation on Earth not in a stable climax state?

2.
How do endemic species distributions arise?

3.
How do plants adapt to dry conditions?

4.    Discuss and give an example of both a negative and a positive interaction between species.

Short Essay Questions (1 - 2 paragraphs)

1.
Discuss how climatic factors influence the distribution patterns of species.

2.
Discuss the process of ecological succession in an environment in your area.
Internet Resources
1. Introduction to biogeography: <http://www.nyu.edu/projects/fitch/courses/evolution/html/biogeography.html>

2. Biogeography.com - An Internet Research Portal: <http://www.biogeography.com/>

3. Ecological succession along the Penn State New Kensington Nature Trail: <http://www.nk.psu.edu/naturetrail/succession.htm>

4. A variety of simple, interactive ecosystem simulation models: <http://www.unicamp.br/fea/ortega/java/index.htm>

5. Environmental biology of grasslands with discussion of succession: <http://www.marietta.edu/~biol/102/grasslnd.html>

6. Plant communities of California: <http://encenter.org/habitat/habitatcontent.html>

