
Chapter 6: 

Principles of Ecology 

Self-Sustaining Mechanisms in 

Ecosystems 



6.1 Homeostasis: Maintaining the Balance 

Homeostasis is a state of relative constancy 

vital to the survival of organisms. 

Like organisms, ecosystems possess many 

mechanisms that either resist change or help 

them recover from change. 

These mechanisms help keep natural 

systems in a state of relative constancy. 

 



Numerous biotic and abiotic factors influence 

the growth of populations.  

Some stimulate growth; 

 others deter growth.  

Ecosystem homeostasis is 

 the result of the interaction 

 of these factors.  

Factors That Contribute to 

Ecosystem Homeostasis 

Figure 06.01: The water hyacinth was 
intentionally introduced into southern 
Florida but was accidentally released 

into its waterways.  

Courtesy of Nancy Mayberry/U.S. Army Corps of Engineers  



In ecosystems, changes in 

biotic and abiotic conditions 

lead to a cascade of effects, 

but the systems tend to 

return to normal over time.  

 

The ability to resist change is 

called resilience. 

 

The Resilience of Ecosystems 

Figure 06.02: Ecosystem balance. Ecosystem 
homeostasis is affected by both forces that 
tend to increase population size and forces 

that tend to decrease it.  



The ability of ecosystems to recover from small 

changes minimizes, and sometimes negates, the 

impacts of human actions.  
 

In many instances human actions can overwhelm 

the recuperative capacity of natural systems. 

Resisting Changes from Human Activities 



Figure 06.04: The release of organic wastes from a sewage plant causes the bacterial 
populations to flourish.  



Natural systems are sustained in large part 

by intrinsic and extrinsic mechanisms that 

help to maintain populations within the 

carrying capacity of the environment.  

 

To create a sustainable society, many experts 

believe that humans must also control 

population size. 

 

Population Control and Sustainability 



Ecologists still debate the reasons why some 

ecosystems are stable and some are not. 
 

We do know that reductions 

 in species diversity can 

 destabilize ecosystems. 

Species Diversity and Stability 

Figure 06.06: Diversity vs. latitude.  



6.2 Natural Succession: Establishing Life 

on Lifeless Ground 

Ecosystems can form on barren or relatively 
lifeless ground by a process called natural 
succession. 

Figure 06.07A: Lichens are fungi that grow on rocks and slowly erode their surface.  

Courtesy of Dan Chiras  



Primary succession is a process in which 

mature ecosystems form on barren ground 

where none previously existed.  

Primary Succession: 

Starting from Scratch 



Figure 06.07B: A representation of primary succession on Isle 
Royale, located in Lake Superior.  



Figure 06.09: Secondary succession.  



Secondary succession is a long-term repair 

process that takes place after an ecosystem is 

destroyed by natural or human causes.  
 

It occurs more rapidly than primary succession 

because there’s generally no need to form soil. 

Secondary Succession: 

Natural Ecosystem Restoration 



Figure 06.08A: This volcano in 
southwest Washington was 

surrounded by a scenic 
northern coniferous forest prior 

to its eruption in 1980.  

Figure 06.08B: The aftermath of the eruption.  
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Figure 06.08C: More than 9 years later, vegetation was just starting to return in areas less 
than 6 miles from the mountain.  

Copyright © Weyerhaeuser. Used with permission.  



Figure 06.08D: The Mount St. Helens area today.  

© EdBookPhoto/Alamy Images  



During succession, biotic and abiotic 
conditions change.  

Pioneer and intermediate communities alter 
conditions so much that they promote the 
growth of new communities that eventually 
replace them.  

During succession, two of the most notable 
changes are: 
 an increase in species diversity  

 ecosystem stability 

Changes During Succession: 

An Overview 



Figure 06.10: Changing conditions during succession.  



6.3 Evolution: Responding to Change 

The ability of species to evolve in response to 

changes in biotic and abiotic conditions has 

contributed to the sustainability of life on 

Earth. 



Figure 06.11: The evolution of life on earth. This drawing shows the general evolutionary 
progression of life on Earth.  



Natural selection is the driving force behind 

evolution.   

It consists of natural forces that select for those 

members of a population that are superior in 

one or more features. 

These advantages increase chances of 

surviving and reproducing. 

Natural selection weeds out the less fit 

organisms of a population, leaving behind the 

fittest. 

Evolution By Natural Selection 



Genetic differences in organisms of a population 

are called genetic variation. 

 

Genetic variation of organisms in a population 

may give some members of a population an 

advantage over others.  

Genetic Variation: 

The Raw Material of Evolution 



Genetic variation comes from: 
 mutations 

 sexual reproduction 

 “crossing over,” a process that occurs during the 
formation of sperm and ova 

 

Genetic variation produces variation in 
populations in structure, function, and 
behavior. 

 

Genetic Variation: 

The Raw Material of Evolution 



Evolution may result in the formation of new 

species.  

 

When members of a population are separated 

by a physical barrier, they may evolve along 

different lines, forming separate species. 

Speciation: How New Species Form 



Organisms can evolve in concert with one 

another.  

 

Changes in one organism result in changes in 

the other.  

 

This process is called coevolution. 

 

Coevolution and Ecosystem Balance 



6.4 Human Impact on Ecosystems 

Human activities alter the environment by 

changing its biotic and abiotic components––

directly or indirectly. 

Figure SOSD06.01: Restored wetland in the southeastern United States.  

Courtesy of Gary Kramer/NRCS USDA  



Human activities often alter the chemical and 

physical nature of the environment (the 

abiotic conditions). 

 

This can affect us and the species that share 

this planet with us. 

 

Altering Abiotic Factors 



Many human activities have a direct effect on 

the biotic components of ecosystems. 

Introduction of foreign species is particularly 

troublesome. 

 These species may 

 proliferate without 

 control, causing major  

 economic and 

 environmental 

 damage. 

 

Altering Abiotic Factors 

Figure 06.14: Zebra mussel. The zebra mussel is 
an alien species that has wreaked havoc on the 
waterways of the northeastern United States.  

Courtesy of U.S. Fish & Wildlife Services  



Figure 06.13: The current range of Africanized Honey Bees in the United States.  

Adapted from Carl Hayden Bee Research Center/USDA ARS, 
Africanized Honey Bees, 
http://ars.usda.gov/Research/docs.htm?docid=11059.  



Tampering with abiotic and biotic factors tends 

to reduce species diversity and thus simplify 

ecosystems.   

 

This makes them considerably 

 more vulnerable to natural forces. 

 

Simplifying Ecosystems 

Figure 06.13: The current range of 
Africanized Honey Bees in the United States.  

Adapted from Carl Hayden Bee Research Center/USDA 
ARS, Africanized Honey Bees, 
http://ars.usda.gov/Research/docs.htm?docid=11059.  



Being able to predict impacts permits 

us to select the least harmful and most 

sustainable development options. 

Why Study Impacts? 


