Chapter 9
Sustaining Biodiversity:  The Species Approach
9-1 What role do humans play in the premature extinction of species?

A.
Background extinction is an historic, continuous, low level of extinction.

B.  Extinction rate is the percentage or number of species that go extinct each year.

C.  Mass extinction is the loss of many species in a short period of time.  

D.
Three levels of species extinction:

1.
Local extinction occurs when a species disappears from an area in which it once inhabited but is found elsewhere in the world.
2.
Ecological extinction occurs when the number of members of a particular species is so low that they cannot fulfill their ecological roles in their biological communities.
3.
Biological extinction occurs when a species has disappeared from the earth.

E.
Human activities affect extinction rates.

1.
Currently, the rate of extinction is estimated to be 100-1,000 times the rate before mankind existed.
2.
Using estimated extinction rates, 20% of the world’s present plant and animal species will be gone by 2030; 50% would vanish by 2099.

3.
Greater extinction rates than predicted are likely because of several factors.

a.
Species loss and biodiversity loss will likely increase because of exponential population growth.

b.
Biologically diverse areas (hot spots) rate of extinction may be as high as 25-50%.  The extinction rate in these ‘hot spots’ deserves special attention.

F.
Species heading toward biological extinction are either endangered or threatened.

1.
Endangered species are so few in number that the species could soon become extinct over all or part of its natural range.

2.
Threatened/vulnerable species are still abundant in its natural range but because of loss in numbers is likely to become endangered in the near future. 

3.
The first species to go tend to be the big, the slow and the tasty ones – or the ones whose valuable parts can be sold.
4.
Characteristics that can make a species prone to extinction:  low reproductive rate, specialized niche, narrow distribution, feeds at thigh trophic level, fixed migratory patterns, rare, commercially valuable, and large territories (harder to find mates).

SCIENCE FOCUS: Estimating rates of extinction is problematic because extinction takes a long time, we are uncertain of how many species there are on earth, and we know little about the species that have been identified.  Scientists acknowledge the shortcomings of estimates of extinction rates, but are certain that humans have caused an increase in the rate of extinction.

9-2  Why should we care about preventing premature species extinction?


A.  Wild species have instrumental value.



1.  Use values: Economic goods and services, ecotourism, and genetic information.



      a.  Medicinal properties are found in many plants and some animals.

      b.  Genetic information in species helps them adapt and produce new species. This information can be used to develop food and medicines for people. Wild species provide a bank of genetic information.

      c.  Recreational value is provided by plants and animals.



2.  Non-use values: existence value and aesthetic value.


B.  Ecological value: each species is a vital component to ecosystem function.


C.  Intrinsic or existence value: species have an inherent right to exist, regardless of their utility to humans.

9-3 How do humans accelerate species extinction?


There are several causes of depletion and premature extinction of wild plants and animals. The acronym H.I.P.P.C.O. describes these causes:  Habitat destruction, Invasive species, human Population growth, Pollution, Climate change, and Overexploitation.
A.
Habitat loss, degradation, and fragmentation are the greatest threats to a species.

1.
Deforestation in tropical forests is the greatest species eliminator followed by loss of wetlands and plowing of grasslands.

2.
Major habitat disturbance factors are, in order of importance, agriculture, commercial development, water development, outdoor recreation, livestock grazing, and pollution.

3.
Endemic species are those found nowhere else on earth and are often found in island habitats.  Habitat islands are a habitat surrounded by a different one, such as a national park surrounded by logging, mining, etc. activities.
a.
Habitat fragmentation leads to species vulnerability to predators, disease, etc. 

b.
Species are limited in their ability to colonize new areas, find mates and food.

B.  After habitat loss, introduced species are the biggest cause of extinction. 

1.
Many nonnative species provide us with food, medicine and other benefits, but some replace native species, disrupt ecosystems and cause large economic losses.
2.
Invasion of alien species leads to extinction.  Nonnative species introduction can destroy an ecosystem.
3.
The alien species can be introduced accidentally or deliberately.

4.
Some of these species threaten and endanger native species. 

a.
They have no natural predators, competitors, or pathogens in their new habitat.

b.
They can trigger ecological disruptions.
c.  There are an estimated 7,100 invasive species that have caused ecological or economic harm in the U.S.

CASE STUDY: The Kudzu Vine was deliberately introduced in the 1930s to control erosion, but got out of hand. It is prolific and difficult to control, engulfing hillsides, gardens, and trees, among other things.
5.
The best control is to prevent the nonnative species from being introduced.

a.
Identify the types of ecosystems that are vulnerable to invaders and identify the characteristics, which allow the nonnative species to become successful invaders.

b.
Inspect imported goods. 

c.
Identify harmful invader species and pass international laws that prohibit their transfer from one country to another.

C.  Population growth, pollution, climate change, and overconsumption.
1.
Overpopulation and excessive consumption of resources eliminate habitat.

2.
Pollution from chemicals like pesticides can have unintended effects on species.

a.
Chemicals degrade the environment and kill species.

b.
Bioaccumulation – chemicals can accumulate in the fatty tissues of animals
c.
Biomagnification – the concentrations of chemicals can increase as they move up the trophic levels
3.
Human activities induce rapid climate changes, increasing extinction rates.

a.
Global warming will alter the world’s habitats.

b.
Species may not have enough time to adapt to the climate change and will die.

CASE STUDY: Polar bears are distributed in 19 populations across the polar arctic. They are dependent on the ice that expands every winter for their feeding behaviors. As the climate warms, their summer fasting period becomes longer. Also, ice shrinkage is forcing them to swim longer distances in search of food. According to the IUCN, polar bears may decline by 35% by mid-century, and may be confined only to zoos by the end of the century. The IUCN now lists polar bears as a threatened species.
4.
Poaching—illegal killing of protected species.  

a.
Some protected species are killed for their valuable parts or are sold live to collectors.

b.
Smuggling wildlife earns smugglers $10 billion per year – the 3rd largest and most profitable illegal cross-border smuggling activity after arms and drugs.

c.
Low-risk, because smugglers are rarely caught and punished.

5.  Global legal and illegal trade in wild species for pets is a very profitable business.
a.
More than 60 bird species, mostly parrots, are endangered or threatened because of the wild bird trade.

b.
Amphibians, reptiles, mammals, and tropical fish are also being depleted because of pet trade.

6.
Bush meat supplies indigenous people with food and has been harvested sustainably, but as demand has gone up illegal hunting has skyrocketed.

a.
There has been an eightfold increase in Africa’s population, increasing demand.

9-4
How can we protect wild species from premature extinction?

A.
Treaties help protect endangered and threatened species but enforcement and punishment inadequate.

B.
1975 Convention on International Trade in Endangered Species (CITES) protects 900 species from being commercially traded and restricts international trade for 29,000 species that may become threatened.

1.
Enforcement is difficult and varies from country to country.

2.
Many countries are not signatories and still trade in animals.

CASE STUDY: The Endangered Species Act of 1973 (ESA) identifies and legally protects endangered species in the U.S. and abroad.

1.  Identification of endangered, threatened ocean species is made by the National Marine Fisheries Service, and the U.S. Fish and Wildlife Service is responsible for identifying and listing all other endangered and threatened species.

a.
Biological facts form the basis of inclusion on the endangered list.

b.
Habitats of endangered species must be protected.

2.
Efforts have been made to repeal/weaken the Endangered Species Act by:

a.
Some developers, timber companies, and other private landowners avoid government regulations and loss of economic value by managing land to reduce its use by endangered species.

b.
Habitat conservation plans (HCP’s) are designed to reach a compromise between interests of private landowners and endangered/threatened species.

c.
The HCP allows destruction of some critical habitat or killing of a population if the developer or landowner takes steps to protect that species using a series of steps such as protecting critical nesting sites, setting aside part of the habitat as protected land, maintaining travel corridors, or moving the species to another suitable habitat.


3.  Conservation biologists believe that the ESA should be strengthened and modified to correct deficiencies.

SCIENCE FOCUS: The Endangered Species Act is often criticized because only 37 species have been removed from it. Biologists claim that the ESA has not been a failure because species are only listed when they face serious danger of extinction, it takes years for a species to become endangered and a long time for them to recover as well, conditions for more than half the species are stable or improving, and the ESA operates on a small budget. Some recommended changes include a larger budget, more rapid development of recovery plans, and a provision calling for the immediate establishment of a core area of survival habitat.

C.
The sanctuary approach is being used to protect wild species.

1.
547 federal refuges protect wildlife but the habitats are deteriorating due to invasive species, pollutants, and little operational or maintenance funding.

2.
About one-fifth of U.S. endangered and threatened species have habitats in the refuge system.

D.
Gene banks, botanical gardens and farms can be used to raise threatened species and help protect species from extinction; but funding is inadequate.

E.
Zoos and aquariums can help protect some endangered animal species as well, but they are both notoriously underfunded.

1.
Egg pulling collects eggs laid by endangered bird species and hatches them in zoos/research centers.

2.
Captive breeding takes wild individuals into captivity for breeding with the commitment to re-introduce the offspring back into the wild.

3.
Artificial insemination, use of surrogate mothers, use of incubators, and cross-fostering by a similar species are other ways to increase populations of rare species.

4.
The ultimate goal is to reintroduce these species into the wild.

5.
Reintroductions of endangered species to the wild fail because:

a.
There is not suitable habitat.

b.
Individuals bred in captivity are not able to survive in the wild.

c.
There is renewed overhunting/capture of the returned species.

H.  Precautionary Principle: When substantial preliminary evidence indicates that an activity can harm human health or the environment, we should take precautionary measures to reduce or prevent such harm.
