
Chapter 11: 

Preserving Biological 

Diversity 



11.1 Biodiversity: Signs of Decline 

Many species of plants and animals face 

extinction today as a result of human activities.  

 

Although extinction has occurred since the 

dawn of time, modern extinctions are occurring at 

a rate much faster than is biologically 

sustainable. 



11.2 Causes of Extinction and the 

Decline in Biodiversity 

Many factors contribute to the loss of species, 

but the two most important are: 

 

 the destruction and alteration of habitat 

 commercial harvesting 

 



Virtually all human 
activities alter the 
environment, changing 
the biotic and abiotic 
conditions and 
fragmenting habitat.  

 

Habitat alteration is the 
#1 cause of species 
extinction.  

Physical Alteration of Habitat 

Figure 11.06: Polar bears are 
threatened by several pollutants, 

including greenhouse gases, which are 
causing global warming, which is 

melting polar sea ice.  

© Nik Niklz/ShutterStock, Inc.  



Physical Alteration of Habitat 

The most dramatic changes occur in biologically 

rich areas:  

 Tropical rain forests 

 Wetlands 

 Estuaries 

 Coral reefs 

 

     

Figure 11.02: Habitat fragmentation. Humans 
carve up the natural landscape to make room for 

cities, towns, farms, and other uses.  

Courtesy of SFWMD  



Commercial hunting and harvesting of wild 
species have occurred for centuries. 

 

 

 

   

Commercial Hunting and Harvesting 

Figure 11.01: This drawing illustrates 
the stages in the evolutionary 

history of the horse.  



Commercial Hunting and Harvesting 

Commercial hunting and 

 harvesting represent the 

 second largest threat to the 

 world’s animal species.  

     

This includes past activities, 

 such as whale hunting, and 

 present activities, such as 

 commercial fish harvesting 

 and poaching of endangered 

species. 

 

Figure 11.04: In the developing 
countries, local residents sell 

birds and animals they catch in 
nearby forests to dealers who 

export them, sometimes illegally.  

© Paul Lovich Photography/Alamy Images  



Plant and animal species introduced into new 
regions may thrive because of the favorable 
conditions and low environmental resistance.  

 

They often out-compete and eliminate native 
species.  

 

 Islands are especially vulnerable to foreign 
species. 

 

The Introduction of Foreign Species 



Chemical pesticides, sprayed on farms and 

other areas to control insect pests, and 

predator control programs have had a 

profound impact on native species. 

 

Pest and Predator Control 

. 



Millions of plants and animals are taken from 

the wild and imported into developed countries 

for 

 zoos 

 private collections 

 pet shops 

 research 

 

This contributes to the worldwide loss of 

species. 

Collection of Animals and Plants for Human 

Enjoyment, Research, and Other Purposes 



Pollution alters the physical and chemical 
nature of the environment in ways that impair 
the survival of many species.  

 

Pollution and climate change (caused by 
pollution) may be altering the health of the 
world’s coral reefs. 

 
 This may cause widespread decimation if 

something is not done to reverse the trend. 

 

Pollution 



Many biological 
characteristics of organisms 
determine how vulnerable 
they are to human impacts 
on the environment, such 
as:  

 
 the number of offspring they 

produce 

 the size of their range 

 their tolerance for people 

 their degree of specialization 

 

Biological Factors that Contribute to Extinction 

Figure 11.08: The passenger pigeon, 
a once abundant species whose 

flocks darkened the skies, is extinct 
in large part because of commercial 

harvesting.  

© Stephen J. Krasemann/Photo Researchers, Inc.  



Keystone species are organisms upon which 

many other species in an ecosystem depend.  
 

The loss of a single keystone species may 

have a devastating effect on other organisms. 

 

The Loss of Keystone Species 

Figure 11.09: Gopher tortoise. This slow-
moving tortoise is a keystone species in 

the southeastern United States. Its 
burrow is home to many other species.  

© Rose Thompson/ShutterStock, Inc.  



Many factors acting together contribute to the 

loss of biodiversity.  

 

These factors may synergize to produce a 

level of devastation far greater than 

anticipated. 

A Multiplicity of Factors 



11.3 Why Protect Biodiversity? 

Arguments for protecting endangered species 

and preserving biodiversity can be made on 

both utilitarian and nonutilitarian grounds. 

 



Some people believe 

that we should save 

other species because 

they are a source of 

beauty and pleasure.  
 

 In addition, this can 

provide an economic 

benefit through 

activities such as 

ecotourism and bird 

watching. 

 

Aesthetics and Economics 

Figure 11.10: Ecotourism.  

© Isifa Image Service S.P.O./Alamy Images  



 Wild plants and animals are a valuable economic 
resource.  

 

 They could provide: 

 
 new food sources to feed the growing human population 

 genes that could improve crop species 

 new medicines to combat disease 

 scientific knowledge 

 an assortment of products useful to humans 

Food, Pharmaceuticals, Scientific 

Information, and Products 



Protecting natural systems helps preserve 

many ecological services such as flood control 

and water pollution abatement.  

These services are very costly to replace with 

engineered solutions. 

 

 

 

Protecting Free Services and Saving Money 

Figure 11.11: Mangrove swamp. This 
wonderfully dense thicket of trees along 

many coastlines provides many ecological 
services.  

Courtesy of NOAA  



To many people, preservation of other 

species is ethically appropriate.  

 

Protecting them honors their right to exist and 

is, therefore, ethically correct. 

 

Ethics—Doing the Right Thing 



11.4 How to Save Endangered Species 

and Protect Biodiversity—  

A Sustainable Approach 

Protecting endangered species and 

preserving the world’s dwindling biodiversity 

will require many actions ranging from short-

term protective measures to long-term 

preventive efforts. 

 



Although many species are endangered, 

most resources are expended on the most 

appealing or most visible ones.  

 

Many ecologically important species could 

vanish if efforts are not broadened. 

 

A Question of Priorities: 

Which Species Should We Protect? 



The U.S. Endangered Species Act is a model 

of species protection legislation. 

 

However, it is essentially an emergency 

measure aimed at saving species already 

endangered or threatened with extinction. 

Stopgap Measures: First Aid for an Ailing Planet 



Figure 11.12B: The impending 
destruction of the snail darter by the 
Tellico Dam brought the multimillion-

dollar project to a standstill.  

Figure 11.12A: The snail darter. Measuring 
only 8 centimeters (3 inches), the snail darter 

created a great controversy between 
environmentalists and the TVA.  

Courtesy of U.S. Fish & Wildlife Services  © Photos.com  



Zoos are an important player in a global effort 

to protect endangered species.  

 

They not only house many endangered 

species, protecting them from extinction, they 

are breeding many species for eventual 

release into protected habitat. 

 

Stopgap Measures: First Aid for an Ailing Planet 



Figure 11.13: U.S. Fish and Wildlife Service Biologist Alice Whitelaw carries a sedated gray 
wolf, soon to be released in Yellowstone National Park, to a veterinarian.  

Courtesy of Pedro Ramirez, Jr./U.S. Fish and Wildlife Services  



Many stopgap measures are required to save 

species from immediate extinction.  

 

 In the long run, preserving biodiversity 

requires preventive actions, including steps to 

help restructure human systems for 

sustainability. 

 

Long-Term Preventative Measures 



 Protecting biodiversity will be best achieved by efforts 
that address the root causes of the crisis of 
unsustainability: 

 

 our inefficient use of resources 

 continued population growth 

 reliance on fossil fuels 

 failure to recycle extensively 

 our lack of attention to restoration 

 

 Addressing these issues will protect plants and 
animals and bring many other benefits to society. 

 

Long-Term Preventative Measures 



Setting aside high-biodiversity areas for 
permanent protection will help to protect 
species from extinction and will help preserve 
biodiversity.  

 

Unfortunately, the majority of the most 
biologically diverse areas are located in the 
less developed nations, which lack the 
financial resources to protect them. 

 

Long-Term Preventative Measures 



Figure 11.14: High-priority (dark red) and priority (light red) regions in need of protection to 
preserve important plants, animals, and other species.  



 Islands of habitat are vital to protect species, 
but they may not be enough to prevent 
species loss.  

 

Buffer zones between human activities and 
protected areas may provide an additional 
measure of protection.  

 

Wildlife corridors are also proving vital in the 
efforts to protect species diversity. 

 

Long-Term Preventative Measures 



Protected lands can be 
 sustainably harvested by 
 indigenous peoples, a 
 strategy that protects 
 biodiversity.  

 

 

  

Long-Term Preventative Measures 

Figure 11.15: Many products like fruit, 
rubber, and nuts can be harvested from the 

world's remaining rain forests without 
creating any damage to the ecosystem.  

© Victor Englebert/Photo Researchers, Inc.  



Long-Term Preventative Measures 

Saving species and protecting biodiversity will 

require many improvements in wildlife 

management. 

 

 Especially the adoption of ecosystem 

management, which takes a broader view of 

species protection. 

 



Saving species and protecting biodiversity 

require personal actions.  

 

We cannot wait for government or business to 

solve the problems for us. 

 

Personal Solutions 


