Chapter 10

Sustaining Terrestrial Biodiversity:  The Ecosystem Approach

10-1 What are the major threats to forest ecosystems?

A.
Forests occupy about 30% of the earth’s surface, excluding Greenland and Antarctica.

B.
Forests are classified according to their age and structure into three major types.

1.
Old growth/frontier forests are those that have not been seriously disturbed by human activities/natural disasters for hundreds of years. These forests are storehouses of biodiversity because of the ecological niches they provide for wildlife species.

2.
Second-growth forests develop in an area after human activities or natural forces have removed them.

3.
Tree plantations/tree farms replant and clear-cut one species of trees in a regular cycle.

C.
Harmful effects of deforestation (temporary/permanently removing trees) are given below:

1.
Deforestation reduces biodiversity and the ecological services that forests provide.

2.
Deforestation can change regional climate, and forests will not regenerate.

3.
Deforestation emits carbon dioxide, which affects global climate change.

D.
The presence of logging roads has many negative consequences.

1.
Logging roads increase erosion and sediment runoff, fragment habitats, and contribute to loss of biological diversity.

2.
They expose forest to invasion by nonnative pests, diseases, and wildlife species.

E.
Different harvesting methods affect the continuing growth of forests.

1.
In selective cutting, intermediate-aged/mature trees are cut singly or in small groups.

2.
Clear-cutting removes every single tree in one cutting.  

3.  Strip cutting removes a strip of trees along the contour of the land and spreads the cutting out over several decades.

F.
Three types of fires affect forest ecosystems.

1.
Surface fires usually burn underbrush, leaf litter, and small seedlings, but most wild animals survive.  They have benefits such as burning flammable ground material to prevent more destructive fires and release nutrients, stimulate germination of some seeds, and control pathogens and insects.

2.
Crown fires are extremely hot and leap from treetop to treetop.  Buildup of ground litter increases likelihood of crown fires that result in greater destruction and soil erosion.

G.  Accidental and deliberate introductions of forest diseases and insects are a major threat to forests.

H.  Climate change threatens many forests.


1.  Some species are sensitive to heat.


2.  Insects and disease may move into forests where they weren’t previously found.


3.  Drier conditions exacerbate the risk of fire. 

I.
Deforestation is widespread across the planet and is continuing.

1.
World Resources Institute surveys indicate that original forest cover has decreased by about 46%.

2.
Global deforestation is mostly taking place in developing countries.

3.
If conditions don’t change within the next 10–20 years, 40% of the world’s remaining forests will have been logged or converted to other uses.

H. Tropical forests make up 6% of the earth’s land area.
1.  They once covered twice as much area.   Most destruction has occurred since 1950.

2.  Brazil (40% of world’s tropical rain forests) and Indonesia lead the world in tropical forest loss.
3.  At least half of the world’s terrestrial plant and animal species are found in tropical rainforests.

K.
Four primary causes of tropical forest destruction are:

1.
Population growth and poverty drive subsistence farmers to tropical forests where they attempt to farm.

2.
Government subsidies make tropical forest resources cheap—relative to their full ecological value.
3.
Degradation begins when roads are cut into the forest for logging.
4.
Ranchers come in behind the timber cutters and overgraze land, they then move on and subsistence farmers come in and practice slash-and-burn farming to complete the destruction of the land.

K.
Burning contributes to global climate change, accounting for 20% of the annual greenhouse gas emissions.
10-2  How should we manage and sustain forests?

A. Fire management can be improved.
1.  The Smokey Bear educational campaign taught that fire is bad.  Ecologists suggest that putting out all fires increases the risk of a catastrophic fire event.
2.  According to the Forest Service, severe fire could threaten 40% of federal forest lands due to fuel buildup.

3.  Risk can be reduced via prescribed fire, allowing natural fires to burn, and clearing vegetation from around structures.
      B.  Improving the efficiency of wood use would reduce pressure to harvest trees on public and private land.

1.  Up to 60% of wood consumed in the U.S. is wasted due to inefficient use of construction materials, excess packaging and overuse of junk mail, inadequate paper recycling, and failure to reuse wooden shipping containers.

      C.  Use of tree-free fibers for papermaking is another way to reduce pressure on tree harvest.


1.  Use of fibers from agricultural residues and crops such as kenaf are alternatives to tree fibers.

D.  In order to reduce deforestation and degradation of tropical forests:

1.
We must help settlers learn methods to practice in small-scale sustainable agriculture and forestry.

2.
We must harvest sustainable fruits and nuts in the rain forests.

3.
We should consider using debt-for-nature swaps, which allow countries that owe foreign aid/foreign debt to act as custodians of protected forest reserves in order for debt to be forgiven.

4.
We must develop an international system for evaluating and certifying that tropical timber has been produced by sustainable methods.

5.
Loggers can harvest trees more gently: canopy vines being cut saves damage to nearby trees; use the most open paths to remove felled trees.

10-3  How should we manage and sustain grasslands?

A.
Grasslands provide many important ecological services yet are the second-most altered ecosystem.

B.
Livestock often overgraze on rangelands (non-managed grasslands) and pastures (managed grasslands), causing soil and erosion and exploitation by invasive plants.

C.
Grasslands also suffer from undergrazing, which can reduce the net primary productivity of the area.

D.
Desertification is another result of overgrazing.  The plants are killed and the topsoil blows away.  Most if not all deserts in the world are growing larger.
E.
To utilize grasslands in a sustainable way, we must control the number and distribution of livestock.

F.
Ranchers, ecologist, and environmentalists in the United States are working together to protect grasslands by rotating livestock.

G.  Invasive plants can be combated with herbicides, mechanical removal, and controlled burning.

10-4  How should we manage and sustain parks and nature reserves?

A. There are more than 1,100 national parks in more than 120 countries.
1.  Parks in developing countries possess the greatest biodiversity, but are least protected.


CASE STUDY:  The U.S. National Park system includes 58 major national parks.  Their popularity brings pollution and associated problems with overuse.  Non-native species threaten biodiversity in parks, which are often isolated amidst development.  Inadequate budgets add to the challenges faced by our national parks.
B. Conservation biologists call for strict protection of at least 20% of earth’s global system as biodiversity reserves that include multiple examples of all the earth’s biomes.

C.
Large nature reserves are usually the best way to protect biodiversity, but in some locales several well-placed, medium-sized, isolated reserves may be a better way to protect a variety of habitats.

D. The wilderness concept provides for large tracts of undeveloped land.
CASE STUDY:  The Wilderness Act was not passed in the U.S. until 1964.  Only about 4.6% of U.S. land is protected as wilderness, with almost three-fourths of it in Alaska.  Only about 1.8% of the lower 48 states are protected as wilderness.  Only 81 of the 233 distinct ecosystems are protected in wilderness. Industries see these areas as sources of increased profits and short-term economic growth.  Protection of areas under consideration for wilderness status was discontinued in 2003.

10-5  What is the ecosystem approach to sustaining biodiversity?

A. We should focus on protecting ecosystems and their biodiversity rather than distinct species.
1.  Map and inventory ecosystems.

2.  Identify the most endangered ecosystems.

3.  Restore degraded ecosystems.

4.  Make development biodiversity-friendly via tax breaks.


B.  Biodiversity hotspots are areas especially rich in species, and in great risk of extinction.


1.  In all 34 hotspots, a total of 86% of habitat has been destroyed.
C.  Another approach to biodiversity conservation is to protect those areas where vital ecosystem processes are being impaired.
D.
Environmental degradation can be partially reversed through ecological restoration.
E.
Scientists study how natural systems recover and are learning to speed up repair operations by the following approaches:

1.
Restoration returns a degraded habitat to a condition as close to its natural state as possible.

2.
Rehabilitation involves trying to restore an ecosystem to a functional state rather than is original state.

3.
Replacement is replacing a degraded ecosystem with a productive pasture or tree farm.

4.
Creating artificial ecosystems is another possibility.

