Unit 5: Sustaining Biodiversity

Chapter 10: Sustaining Terrestrial Biodiversity: The Ecosystem Approach
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10-1 Human Impacts on Terrestrial Biodiversity

Human activities have negatively affected global biodiversity.

A.
Humans have disturbed from 50-83% of the earth’s land surface.

1.
We have logged about 95% of virgin forests in 48 states, 98% of tallgrass prairie has disappeared, and California has lost 99% of native grassland and 85% of original redwood forests.

2. Human use, waste, and destruction have affected 40% of the net primary productivity of earth’s terrestrial ecosystems.

3. Species extinction rate is now probably between 100-10,000 times what it was prior to human existence.

B. Preservation of biodiversity is important for several reasons such as intrinsic or existence value and also because of its usefulness to humans.

1. Instrumental value consists of use values that benefit people for goods and services, scientific information, recreation, and ecological services.

2. Nonuse values are existences value, aesthetic value (the appreciation of wild species, or a view for beauty alone), and bequest value, the act of leaving natural capital for use by future generations.

10-2 Managing and Sustaining Forests

Managing and sustaining forests is a long-term commitment.

A. Forests with at least 10% tree cover 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, which 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 tress 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.

4.
Research indicates that at least 200 years is needed to accumulate the same amount of carbon stored in the original forest.

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

1. World Resources Institute surveys indicate that original forest cover has decreased by 20-50%.

2. Global deforestation is occurring by at least 0.2 – 0.5% per year, with 4/5th of the losses occurring in the tropics.

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.

E.
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.

3.
They provide access to the forest to all kinds of human pests.

4.
Logging roads on public lands disqualify the land for protection as wilderness.

F.
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.
In high grading, selected trees of only the largest and best specimens of the most desirable trees are cut.  This also removes other trees and the forest floor becomes warmer, dries and subject to erosion and fire.

3.
Shelterwood cutting removes trees that grow best in full/moderate sunlight.  There may be two or three cuttings over a period of time.  (This is another method of clear-cutting.)

4.
Seed-tree cutting removes all but a few evenly distributed trees whose seeds would begin a new generation.  (This is a variation of clear-cutting.)
5.
Clear-cutting removes every single tree in one cutting.  Strip cutting removes a strip of trees along the contour of the land and spreads the cutting out over several decades.

G.
We must harvest trees no faster than they are replenished and have systems in place that manage forests sustainably. 

10-3 Case Study:  Forest Resources and Management in the United States

Forests in the United States cover about 30% of U.S. land area provide habitat for >80% of wildlife species, and cover more area than was true in 1920.

A.
More wood is grown each year in the U.S. than is cut and the total area planted with trees increases.

B.
About 40% of U.S. forests is in protected lands, mostly in national forests.

C.
On the other hand, the U. S. is losing its old growth and second-growth forests, replaced by biologically simplified tree plantations.

1.
As a result, forest biodiversity has been reduced.

2.
Ecosystem processes have been disrupted.

3.
Individuals like Julia Hill have protested this destruction but the carnage continues.

A. Controversy of managing national forests is the same as that of managing public lands: do big business interest continues to steal the wealth of the forests from the citizens of the country? Why is the government unwilling to discontinue such practices and what can the individual do?

B. Three types of fires affect forest ecosystems.

1. Surface fires usually burn underbrush, burn 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, control pathogens, 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.

3. Ground fires are most common in northern peat bogs where they go underground and burn decaying matter.  They are hard to detect and extinguish.

C. Protection of forest resources from fire includes fire prevention and prescribed burning.

D. An educational campaign to prevent forest fires has been successful, but now the public thinks all forest fires are bad.

1. Prevention of all forest fires can increase chances of devastating fires from buildup of underbrush and small trees.

2. Logging practices of the 1980’s left logging debris.

3. People now live in areas with high wildfire risk and this increases chances of fires occurring.

4. In parts of California goats are used as an alternative to prescribed burns to avoid accidental large fires.

5. Fires have been allowed to burn to help clear undergrowth in national parks and forests.

6. A fire zone around homes of 150-200 feet and eliminating flammable building materials is advocated in fire-prone areas.

7. Congress passed a law in 2003 that allows timber companies to cut down economically valuable medium and large trees in exchange for clearing smaller trees and underbrush.

8. Biologists believe this will increase forest fires by a) removing more fire-resistant trees and by b) leaving fire prone slash materials behind as evidenced that some of the worst fires in the 1990’s burned through cleared forest areas with slash.

E. Forest thinning on public lands is needed, but should focus on two goals: reduce ground-level fuel in dry forest types and leave medium to large trees, and clear flammable vegetation around individual homes/buildings in vulnerable communities.

F. This would cost less to taxpayers by having grants to communities for thinning forests and clearing around homes.  This gives people a stake in the community.

G. There is controversy over the use of resources in national forests.

1. Timber companies want to cut as much as possible at low prices.

2. Biodiversity experts want reduction or elimination of tree cutting in national forests.  They believe the forests should provide recreation and sustain biodiversity, water resources, and other ecological services.

3. Incentives have been given to county governments and the Forest Service to increase timber sales.

4. Cost of reforesting land by timber companies does not include the cost of road building, timber sale preparation, administration, and other overhead costs that are government subsidized.  Timber sales have actually lost money for taxpayers in 97 of the last 100 years.

5. Recreation, hunting, fishing in national forests add 10X more money to the economy than extracting timber and other resources.

H. Improving the efficiency of wood use would reduce pressure to harvest trees on public and private land.  

I. Up to 60% of wood consumed in the U.S. is wasted:

1.
Inefficient use of construction materials

2.
Excess packaging and overuse of junk mail

3.
Inadequate paper recycling

4.
Failure to reuse wooden shipping containers.

M.
Elimination of waste of wood by 4% would eliminate the need to use timber from the national forests.

N.
Use of tree-free fibers for papermaking is another way to reduce pressure on tree harvest.  Use of fibers from agricultural residues and fast-growing crops such as kenaf are good alternatives to tree fibers.

1. Kenaf needs fewer herbicides/insecticides because it is able to outgrow most weeds.

2. Kenaf is a nitrogen fixer, so does not deplete nitrogen from the soil.

3. Fiber production takes less energy, fewer chemicals resulting in less toxic wastewater. 

4. This may replace tree fibers within 10-20 years.

10-4 Case Study:  Tropical Deforestation

A.
Most destruction of tropical forests has occurred since 1950.

1.
Brazil has about 40% of the world’s remaining tropical rain forest, but at the rate of destruction and degradation practices it may largely be gone in 40-50 years.

2.
Brazilian Atlantic rainforest once covered 12% of Brazil and 93% of it has been cleared, a major loss of biodiversity since there are 450 tree species in an area the size of two suburban house lots.  The U. S. has about 865 native tree species.

3.
It is very difficult to estimate the actual loss of rainforest due to political and economic reasons and different ways of defining forest, deforestation/degradation.

4.
Loss of tropical forests is a loss of possible useful chemical products and also will contribute to global warming as we lose this storehouse for carbon as biomass.

B.
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. The poor are given title to land they clear.  It may reduce poverty, but degrades land if settlers are not taught to use forests sustainably

4. International lending agencies encourage road building, mining, and drilling in tropical forests.

5. Degradation begins when roads are cut into the forest for logging.  Selective cutting removes the best timber (high grade).  Domestic use accounts for 80% of the trees cut in developing countries.

6. 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.

7.
Healthy rain forests do not burn but logging, settlements, grazing, and farming have fragmented the forest, they dry out, making them easier for lightning and people to start fires.

C.
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 might use debt-for-nature swaps which allows countries that owe foreign aid/foreign debt to act as custodians of protected forest reserves in order for the 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

near-by trees; use the most open paths to remove felled trees.

6.
Governments and individuals can reforest and rehabilitate degraded tropical forests and watersheds.

7.
We must prevent illegal logging.

D.
Develop programs like the Green Belt Movement in Kenya.  Members of a women’s self-help group established tree nurseries, raised seedlings, and are planting and protecting a tree for each of Kenya’s people.

E.
We must protect the plants of the tropical rainforest because, like the Neem tree of India, many medicinal applications can improve health the world over.

1.
The neem tree is a broadleaf evergreen of the mahogany family.

2.
This tree can reforest degraded land quickly, supply fuelwood and lumber, provide natural alternatives to pesticides, be used to treat various diseases and help control population growth.

a.
it is a native of India and Burma.

b.
it is full-grown in 5-7 years, in poor soil and semiarid lands.

c.
chemicals in its leaves and seed repel/kill insects.

d.
this tree is a ‘village pharmacy’.

d. its oil is an effective spermicide and may contribute to development of a male birth control pill

e. Ecologists caution against widespread planting of the tree outside its native habitat, it could become an invasive species elsewhere.

10-5 Managing and Sustaining 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.
To utilize grasslands in a sustainable way, we must control the number and distribution of livestock.


E.
Ranchers, ecologist, and environmentalists in the United States are working together to protect the 

grasslands in the western states by forming land trust groups, proving conservation easements, and rotating livestock.

10-6 National Parks

National parks, established by governments, are popular with people all over the world.

A.
Several threats to national parks must have a sustainable response.

1.
Parks, especially in developing countries, need protection.

a.
People search for wood, game animals, etc.

b.
Loggers, miners, and poachers take all they want from the parks.

c.
Money must be available to protect parks from these rapists.

d.
Parks are too small to sustain many large animals. 

2.
People illegally remove native species.

3.
Nonnative species invade parks.

a.
European wild boars threaten vegetation in parts of the Great Smoky Mountains National Park; Mountain goats in Washington’s Olympic National Park trample vegetation and hasten soil erosion.

4.
Cars are congesting the roads; trails are eroded causing stress for visitors instead of solitude.

5.
Visitors often expect to have urban type facilities in national and state parks.

6.
Parks have too many tourists and not enough staff members and rangers spend more time on law enforcement than on conservation, management and education.

7.
Human activities compromise the environment everywhere; parks are no exception.  They are supporting mining, grazing, coal-burning power plants, polluted air, and urban development.

8.
All kinds of vehicles: dirt bikes, dune buggies, snowmobiles and OVRs (off road vehicles) destroy vegetation and disturb wildlife and people.

B.
To stabilize park conditions, the Gray wolf has been re-introduced to Yellowstone National Park.

1.
The wolves kept the populations of bison, elk, caribou, mule deer and coyotes under control.

2.
Without the wolves, a keystone species, the environment was being undermined by expanding animal herds that devastated vegetation, increased erosion and threatened the ecological niches of other types of wildlife.

3.
The re-introduced wolves have benefited the environment.  Aspen and willow trees growth has expanded and in so doing has attracted beavers to new areas.  Wolves killing elk has provided grizzlies another food source.  The wolves have decreased the coyote population that has helped grow smaller animals like ground squirrels and foxes.

C.
Private concessionaires provide campgrounds, restaurants, hotels, and other services while paying 6-7% of gross receipts in franchise fees.  Some analysts call for raising fees to 22% of gross receipts.

10-7 Nature Reserves

In order to sustain the earth’s biodiversity, we need to establish and manage more nature reserves.

Conservations biologists call for a strict protection of at least 20% of earth’s global system as biodiversity reserves that include multiple examples of all the earth’s biomes.

1.
Some progress is occurring with Brazil, Gabon and Canada establishing more national parks.

2.
Developers and resource extractors generally oppose protecting any of the earth’s remaining undisturbed ecosystems.

B.
The most impressive country in conserving its land and natural resources has been Costa Rica.

1.
It has established a system of reserves and national parks that included ¼ of its land by 2003.

2.
It has consolidated its parks and reserves into eight megareserves, which sustain 80% of the country’s biodiversity.  Almost 2/3s of its yearly tourism business comes from eco-tourism!

3. Tourism may also undermine the protected areas without careful government control.

C.
The Nature Conservancy, founded in 1951, has created the world’s largest system of private natural areas and wildlife sanctuaries in 30 countries.

1. Private and corporate donations maintain a fund for buying ecologically important pieces of land or wetlands.

2. Landowners who donate land to the Nature Conservancy in exchange for lifetime occupancy rights also receive sizable tax deductions.

D.
Large 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.

E. Establishment of habitat corridors helps to support more species and allows migration of vertebrates with large ranges.

1. Migration of individuals can occur when environmental conditions deteriorate within a range.

2. They can also threaten isolated populations by allowing movement of pest species, disease, fire, and exotic species between reserves.

3. They may be costly to acquire, protect, and maintain.

F.
People with competing interest can work together to develop adaptable plans to manage and sustain nature reserves.

1. One way to do this is with adaptive ecosystem management, based on using four principles:

a. Integrate ecological, economic, and social principles to maintain and restore diversity of reserves

b. Find a way to get diverse agencies, private conservation organizations, scientists, business interests and landowners to reach a consensus on achievement of common conservation goals

c. Look at all decisions as experiments, learn from failures and improve

d. Continually gather information, monitor, reassess, be flexible, adapt and innovate when faced with uncertainty.

2. Conservation biologists use an emergency action strategy to identify and protect biodiversity hot spots.  These are areas especially rich in biodiversity found nowhere else on earth and are in danger of extinction.

G.
Wilderness consists of undeveloped land affected primarily by forces of nature and man is a visitor.

1. Wilderness areas should be at least 1,500 square miles so as not to be affected by air, water, and noise pollution.

2. People can enjoy nature’s beauty and observe the natural diversity.  They can also help mental and physical health of visitors.

3. These areas are centers for evolution and the preservation of biological diversity, a type of natural savings account.

4. Wild species that inhabit wilderness also have a right to exist without human interference.

H. 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 ¾ of it in Alaska.

1. Only about 1.8% of the lower 48 states is protected as wilderness.

2. Only 81 of the 233 distinct ecosystems are protected in wilderness and most are smaller than the 1,500 square miles recommended.

3. About 150,000 square miles could qualify foe wilderness status and about 60% of it is in national forests.

4. Industries see these areas as sources of increased profits and short-term economic growth.

5. The Bush administration stopped protection of areas under consideration for wilderness   status in 2003.

6. Wilderness advocates call for creating wilderness recovery areas where roads would be removed from public lands and wildlife habitats restored.

7. Strong opposition to these projects makes them unlikely to occur.

10-8 Ecological Restoration

A.
Environmental degradation can be partially reversed through ecological restoration.  These include     restoration of wetlands, replanting forests, reintroducing native species, removing invasive species and removing dams on rivers.

Scientists study how natural system recover and are learning to speed up repair operations by the following approaches:

1. Return a degraded habitat to a condition as close to its natural state as possible.  Changes in climate, soil, and species composition may make this impossible.

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

3. Remediation involves cleaning up chemical contaminants from a site in order to use it again.

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

5. Creating artificial ecosystems is another possibility.

Five basic principles are suggested for ecological restoration:

1. Mimic nature and natural processes, let nature do most of the work

2. Recreate important ecological niches that may be lost

3. Rely on pioneer species, keystone species, foundation species and natural succession.

4. Control or remove nonnative species

5. Reconnect small patches to form larger ones with corridors.

Preventing ecological damage is cheaper and more effective than restoring degraded ones.

A restore ecosystem is better than a degraded one and we have only been able to preserve about 7% of nature from harm.

Costa Rica is in the process of restoring a tropical dry deciduous forest degraded by cattle raising and farming.  Making the local people a part of the project will give these people educational, economic and environmental benefits.  Eco-tourism in this area stimulates the local economy.

1. This is a good training ground for scientists.

2. Training today’s children will increase chances of future politicians protecting the area.

3. It is thought that the best ways to restore degraded ecosystems is with education, awareness, and involvement.

10-9 What Can We Do?

Edward O. Wilson’s nine priorities for protecting the world’s ecosystems and species are:

A.
immediately take action to preserve the world’s biological hot spots

B.
keep the world’s remaining frontier forest intake, our last true wilderness areas.

C.
cease all logging of old-growth forests everywhere.

D.
protect and restore the world’s lakes and river systems.

E.
identify the world’s marine hot spots and give them the same priority as land hot spots.

F.
finish mapping the world’s terrestrial and aquatic biodiversity.

G.
ensure that the earth’s terrestrial and aquatic ecosystems be in a global conservation strategy.

H.
make conservation profitable.

I.
start ecological restoration products worldwide to heal damage and increase the share of the earth allotted to the rest of nature.  This could be funded by a 1cent tax on a cup of coffee.

J.
Bottom-up political pressure is necessary from every individual citizen and all groups.

Summary

1.
Mankind has depleted and degraded much of the earth’s biodiversity.  This impact is expected to increase.

2.
Conservation biology attempts to slow down the rate at which we are destroying and degrading the earth’s biodiversity through the use of rapid response strategies.  Hot spots, the most endangered and species-rich ecosystems, receive emergency action to slow down/stop the loss of biodiversity in these systems.  Bioinformatics manages, analyzes and communicates basic biological and ecological information to help sustain biodiversity.

3.
Forests provide important ecological and economic services, are storehouses of bio-diversity, and affect weather and climate throughout the world.  Forest resource management varies according to the type of forests.  Some management systems maintain like trees, cut them down, and replant them—all at the same time.  In diverse forests, the ages and sizes of trees are preserved to foster natural regeneration.  Government policies will primarily determine the future of forests, even the old-growth forests which are so important to us all.

4.
Forests in the United States should be managed so as to retain as much of the forests as possible.  Logging is an invasive action which undermines the health of any forests so it should be undertaken as carefully as possible.  Clear-cutting and seed-tree cutting methods of harvesting are scourges on the forest; selective cutting is the most reasonable way to harvest trees.

5.
Deforestation is one of the most serious ecological problems of this century.  The earth’s forests have been reduced by 20-50% and the destruction continues to this day.  Deforestation have many harmful environmental effects: reduces ecological services of forests, release large amounts of carbon dioxide in the air, produces a drier and hotter climate; reduces the control of water movements and increases soil erosion.  We need to reduce the rate of forest loss and degradation and balance the loss by the renewal of forest areas.  We need to include the value of forest ecological services in all decisions related to forests.  And we need to protect the forests that we have from destruction: fires, insect infestations, etc.

6.
Tropical deforestation is one of the biggest threats to world economic health and climate.  To help sustain tropical forest, nations of the world must unite to discourage deforestation and degradation.  Such an effort would slow population growth, decrease/eliminate world poverty, provide environmentally supportive government subsidies, reduce/eliminate debts owed by the developing countries, and place a monetary value on ecological services provided by tropical forests.  Other efforts include: practice small-scale sustainable agriculture and forestry; harvest renewable resources from rain forests, such as fruits and nuts; and certify timber that is produced by sustainable methods.

7.
Parks’ problems run from little/no protection from their governments to being too small to sustain large animal species, to being too popular and, therefore, being overused by people.  Some methods for managing parks include: limiting the number of visitors, raising entry fees to provide funds for maintenance and management; manage parks in reference to nearby federal lands; discourage development around already established parks; provide more volunteers and better paid employees to maintain the parks.

8.
Only about 7% of the world’s terrestrial areas are protected from potentially harmful human activities; these areas need to be expanded throughout the world.  At least 20% of the earth’s land area should be protected in a global system of biodiversity.  National governments and private cooperative ventures should be involved in setting aside land and sustaining it.  Developers must be refused access to large areas of land; biodiversity must be preserved, despite the projected economic benefits.  

9.
Wilderness is an amount of land legally set aside to prevent/minimize harm from human activities.    This is land affected by nature where human beings may visit but not remain.  Wilderness areas are important for (1) their natural beauty, (2) their natural biological diversity, (3) their enhancement of mental and physical health of visitors, (4) their contributions to biodiversity and to evolutionary possibilities. 

10.
Ecological restoration is the process of repairing damage caused by humans to the biodiversity and dynamics of natural ecosystems.  It is important because mankind has so badly damaged the earth’s ecosystems that we may destroy the earth and ourselves unless we correct and, then, prevent this destruction.

11.
To sustain the earth’s biodiversity, we need to:

…Immediately preserve the world’s biological hot spots
…Protect the remaining old-growth forests and cease logging them

…Map the world’s terrestrial and aquatic biodiversity

…Identify and take action for the world’s marine hot spots, just

…as for the terrestrial hot spots 

…Protect and restore the world’s lakes and river systems

…Develop a global conservation strategy that protects the earth’s 

…terrestrial and aquatic ecosystems

…Make conservation profitable

…Initiate ecological restoration projects worldwide

Chapter 11: Sustaining Biodiversity:  The Species Approach
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Outline

Species Extinction


The three levels of species extinction are local, ecological, and biological.

A.
Local extinction occurs when a species disappears from an area in which it once inhabited but is found elsewhere in the world.

B.
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.

C.
Biological extinction occurs when a species has disappeared from the earth.

D.
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 is 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—ones whose valuable parts can be sold.

4.
The passenger pigeon represents lost natural capital, primarily because of overhunting and habitat destruction directly attributable to man.

5.
A survey in 2000 found that about one-third of 21,000 animal and plant species in the U.S. are vulnerable to premature extinction.

E.
Biologists use measurements and models to estimate extinction rates.

1.
Background extinction, mass extinctions, and mass depletions account for a loss of 99.9% of all species that have ever existed.

2.
Extinction spasm describes the loss of a large number of species within a few centuries.

3.
Predicting extinctions is always difficult because of three factors.

a.
Extinction usually takes a long time and is difficult to document/prove.

b.
A small percentage of the world’s species have even been identified.

c.
We know very little about most of the world’s identified species.

4.
Various methods are used to estimate extinction rates.

a.
One approach is to study past records documenting extinction since man came on the scene.

b.
The World Conservation Union as kept Red Lists that are the world standard for listing all threatened species throughout the world.  They provide baseline information on change in biodiversity over time.

c.
Define the number of species’ increase as the size of an area increases (species-area relationship).

d.
When an area decreases by 90%, about 50% of the species there become extinct.

e.
Use models to estimate a species extinction risk by predicting population size, habitat changes/availability, and species interaction.

f.
Estimates of future extinction vary due to different assumptions about total species number, the proportion found in the tropics, rate of clearance of tropics, reliability of methods.

5.
Human activities affect extinction rates.

a.
Currently, the rate of extinction is estimated to be 1,000-10,000 times the rate before mankind existed.

b.
Using estimated extinction rates, 20% of the world’s present plant and animal species will be gone by 2030; 50% would vanish by 2099.

6.
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.

c.
Possible colonization sites for new species are being eliminated, degraded and simplified by human activities so that new species cannot arise.  By reducing this rate of speciation, we are creating a speciation crisis.  Such a crisis may contribute to dominance of the world by species with survival power—cockroaches, rats and weeds— and contribute to the permanent decline of earth’s variety of species and habitats.

d.
A precautionary strategy to prevent a significant decrease in the genetic, species, ecological, and functional diversity of the earth is necessary.

Importance of Wild Species


Wild species have value—economic and ecological—which are important to the earth.

A.
We are destroying species biodiversity more quickly than new species can evolve. It will take 5 million years for speciation to rebuild the animals and plants we will destroy in 100 years.  We should preserve species for their instrumental value.

B.
Some of the economic and ecological benefits of present species have not even been identified; we are destroying our chance for a future.

1.
Medicinal properties are found in many plants and some animals.

2.
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.

3.
Recreational value is provided by plants and animals.

4.
Eco-tourism generates money to help poor countries; preserving plants and animals is much more economically wise than destroying them.

a.
A male lion skin is worth $1,000; a male lion living for 7 years produces $515,000 in tourist dollars.

b.
Bats, often targeted for destruction by man, feed on crop-damaging insects, and pollinate flowers, as well as distribute plants by excreting undigested seeds.  Bats are keystone species in the tropics.

C.
Some people would protect some species, not necessarily all of them.  Others believe that every species has intrinsic value, the right to exist, and should be free from human interference.

D.
We must remember that all species, including microorganism have important roles to play in keeping ecosystems in balance.

Habitat Loss, Degradation, and Fragmentation


There are several causes of depletion and premature extinction of wild plants and animals.  The acronym HIPPO describes these causes.

A.
The loss, degradation, and fragmentation of habitat are the greatest threat to a species.

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

2.
Temperate biomes have been compromised by widespread development over the last 200 years.  Emphasis is now shifting to the tropics.

3.
Major habitat disturbance factors are, in order of importance, agriculture, commercial development, water development, outdoor recreation, livestock grazing, and pollution.

4.
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 surround 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.

5.
Approximately 70% of the world’s known species of birds are declining in numbers and one in six species is threatened with extinction due to habitat loss and fragmentation.   Nonnative species are the 2nd greatest threat to birds

6.
Birds are excellent environmental indicators because they live in every climate and biome, respond quickly to environmental changes in their habitats, and are easy to track and count.

7.
Birds have important ecological roles such as helping to control rodents and insects, pollination of flowering plants, seed dispersal, and as scavengers of dead animals.

Invasive Species

A
Many nonnative species provide us with food, medicine and other benefits, but some replace native species, disrupt ecosystems and cause large economic losses.

B.
Invasion of alien species leads to extinction.  Nonnative species introduction into an ecosystem can destroy it.

1.
The alien species can be introduced accidentally or deliberately.

2.
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, such as the wild African honeybee or the   Formosan termite.

c.
Feral pigs were deliberately introduced and cause all sorts of damage.  Feral cats and domestic cats kill about 568 million birds per year.

d.
Kudzu was deliberately introduced in the 1930’s to control erosion, but got out of hand.  There are indications now that it may be a good source of tree-free paper, and a Japanese company in Alabama processes kudzu for starch they ship to Japan.

e.
Argentina fire ants are an example of an extremely aggressive nonnative species that has eliminated about 90% of native ant species, caused widespread agricultural damage and become genetically resistant to pesticides through natural selection.

3.
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.

Population Growth, Pollution, and Climate Change

A.
Overpopulation and excessive and wasteful consumption of resources have caused premature extinctions.

B.
Human activities may induce rapid climate changes, increasing extinction rates.

Overexploitation


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

A.
Smuggling wildlife –including many endangered species- is the 3rd largest and most profitable illegal cross-border smuggling activity after arms and drugs.

B.
At least 2/3rds of all live animals smuggled around the world die in transit.

1.
Animals are worth a great deal each die to use of animal parts in the Middle East and China.

2.
Tiger populations have declined drastically since 1950 mostly because of habitat loss and poaching for fur and bones.

3.
Black market demand has increased as these animals have become endangered.

4.
It also negatively impacts forest carnivores by depleting their main prey species.

5.
The forest itself is changed by a decrease in seed-dispersing animals.

C.
People try to exterminate species that compete with them for food and game animals.

D.
U.S. government animal control agents kill thousands of coyotes, prairie dogs, wolves, bobcats and other species because they prey on livestock, game species or aquaculture ponds.

1.
Ninety-nine percent of the prairie dogs in the U.S. have been eradicated.

2.
The black-footed ferret is endangered because they preyed on the prairie dog and is another example of unintended consequences due to not understanding connections between species.

E.
Global legal and illegal trade in wild species for pets is a very profitable business.

1.
More than 60 bird species, mostly parrots are endangered or threatened because of the wild bird trade.

2.
Amphibians, reptiles, mammals and tropical fish are also being depleted because of pet trade.

3.
Ex-poachers in Thailand are now making more money taking eco-tourists into the forest than they did by poaching hornbills.  They also protect these birds from poachers.

4.
Collecting exotic pets and plants (such as orchids and cacti) kill large numbers of them and endanger these species and others that depend on them.

F.
Pollution from human activities undermines habitats and the lives of species.

1.
Climate change threatens a number of species with extinction.

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.

2.
Pollution underminds all living species.

a.
Chemicals degrade the environment and kill species.

b.
Pesticides are especially deadly to honeybees, birds, and fish.

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

1.
There has been an eightfold increase in Africa’s population.

2.
Logging roads allowed ranchers, miners and settlers into areas once too remote/inaccessible.

3.
Restaurants in many parts of the world serve bushmeat dishes.

4.
People living in poverty use selling bushmeat to collectors, meat suppliers and poachers as a means of survival.

5.
These hunting practices have resulted in negative ecological impacts and have driven at least one species to extinction.

Protecting Wild Species: Legal and Economic Approaches

A.
Treaties help protect endangered and threatened species but enforcement is difficult 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.

3.
Convention on Biological Diversity (CBD) binds governments to reverse the global decline in biological biodiversity.  United States has not ratified this treaty.  There are no severe penalties or other enforcement mechanisms in place.

C.
Laws help the U. S. control imports and exports of endangered wildlife and wildlife products.

1.
Endangered Species Act of 1973 (ESA) identified and legally protects endangered species in the U. S. and abroad.

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

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

c.
Habitats of endangered species must be protected.

d.
In 2003 Congress exempted the Defense Department from these protection acts.

e.
On private lands, fines and a possible one-year imprisonment can be used to protect the habitats of endangered species.  This is controversial since many species are located totally or partially on private land.

2.
A 2000 study by the Nature Conservancy found 1/3 of the U. S. species are at risk of extinction, and 15% are at high risk.

3.
Critical habitats are supposed to be designated and protected by the ESA. Political pressure and lack of money has affected this directive. Although recovery plans have been approved for about 79% of endangered/threatened U. S. species, about half of them have not been implemented because of political pressure and lack of funds. 

4.
There is controversy over the ESA regarding political and legal issue of whether federal and state governments should compensate owners for decrease in financial value of property.

5.
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.
Congress changed the ESA in several ways to help deal with problems associated with the regulatory takings issue.

c.
Habitat conservation plans (HCPs) are designed to reach a compromise between interests of private landowners and endangered/threatened species.

d.
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 pare of the habitat as protected land, maintaining travel corridors or moving the species to another suitable habitat, etc.

6.
Two major criticisms of the HCPs are that many are approved without adequate scientific evaluation of their effects on the species, and that many are political compromises that do not protect the species or its recovery.

7.
In 1999, USFWS approved two new approaches for protection of endangered/threatened species on private land.

a.
The safe harbor agreement has landowners voluntarily taking specified steps to restore, improve, or maintain habitat for the species.  Landowners get technical help in return.

b.
Voluntary candidate conservation agreements are a second method where landowners agree to conserve a declining population not yet listed.  In return the landowners receive technical help and assurances that no additional restrictions will be imposed on the land.

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

1.
make protection of endangered species on private land voluntary.

2.
have the government compensate private landowners who protect endangered species.

3.
complicate the process to list newly endangered species.

4.
Eliminate the need to designate critical habitats because the development and implementation of a recovery plans more important.

5.
allow the Secretary of the Interior to allow a listed species to become extinct and to determine whether a species should be listed.

6.
exempt any state, county, or landowner from the law.

E.
Conservation biologists believe that the ESA should be strengthened and modified to correct deficiencies.  They contend that it has been a success because:

1.
Species are listed only when they are in serious danger of extinction

2.
It takes decades for most species to become endangered or threatened.

3.
Most important, the condition of almost 40% of the listed species is stable or improving.

4.
The federal endangered species budget was only $58 million in 2005, about what the Department of Defense spends in 11/2 hours

F.
The National Academy of Sciences recommended three major changes in order to make ESA more scientifically sound and effective:

1.
greatly increase funding to implement the act

2.
recovery plans be developed more quickly

3.
when a species is first listed, establish a core of its survival habitat that could support the species for 25-50 years.

G.
Most biologists believe the U.S. should modify the act to emphasize protection and maintenance of biological diversity and ecological functioning rather than try to save individual species.  This new approach would follow three principals:

1.
Learn what species and ecosystems the country has

2.
Locate and protect the most endangered ecosystems and species within the systems

3.
Put more emphasis on prevention of species becoming threatened and from degradation of ecosystems

4.
Provide landowners who agree to help protect endangered systems with significant financial incentives, technical help

Protecting Wild Species: The Sanctuary Approach


The sanctuary approach is being used to protect wild species.

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

B.
More than ¾ of the refuges are concentrated along major bird migration corridors.

C.
About 1/5th of U.S. endangered and threatened species have habitats in the refuge system.

D.
Human overuse by hunters, fishermen and off-road vehicle traffic has hurt the refuges.

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

F.
Raising some threatened or endangered species on farms can take some of the pressure off them and perhaps offer some for commercial sale.

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

1.
Egg pulling collects wild 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.

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

1.
There is not suitable habitat.

2.
Individuals bred in captivity are not able to survive in the wild.

3.
There is renewed overhunting/capture of the returned species.

I.
A large population of a species is needed to maintain the capacity for biological evolution. 10,000+ individuals are needed for such capacity.  

J.
The major conservation role of zoos is to educate the public about species’ biological importance and the need to protect habitats.  Zoos do not have the space to sustain the necessary numbers in an animal population.

Reconciliation Ecology

A.
Michael L. Rosenzweig identifies the real challenge for biodiversity: to sustain wild species in the human-dominated portion of nature.

B.
Rosenzweig advocates that we implement reconciliation ecology: learn to share the spaces we dominate with other species.  It is the science of inventing, establishing and maintaining new habitats to conserve species diversity where people live out their lives.

C.
There are several ways to implement reconciliation ecology.

1.
Maintain diverse yards using native plants, which attract certain species.

2.
Share responsibility for supporting bio-diverse yards and gardens.

3.
Apply reconciliation ecology to local plant and animal life: i. e. bluebirds project.

4.
Planting rooftop gardens can support a variety of species, provide insulation, reduces evapotranspiration, conserves water and cools cities.

5.
Golden Gate Park in San Francisco is a good example of reconciliation ecology; it was transformed from sand dunes to park by humans.

6.
Government land, college campuses, and schools could be used for reconciliation ecology laboratories.

Summary

1.
Biologists estimate extinction rates in one of three levels.  Local extinction occurs when a species in a specific area is lost but the species is still found in other places.  Ecological extinction describes a species which is so small that it cannot play out its ecological role where it is found.  Biological extinction means that the species is gone from the earth.  Scientists use measurement and models to estimate extinction rates: studying past records, identifying species-area relationships, examining lists of threatened species.  Extinction rates are increasing because of human activities.  Our growing population, degrading and eliminating biological environments, biological hot spots undermining biodiversity all contribute to growing extinction rates.

2.
Biodiversity and species extinction are important because they provide enormous economic and ecological services which we need to survive.  In 100 years, mankind will destroy species which it would take 5 million years to rebuild.  These species may provide genetic information, medicines, information about natural processes which we need to discover. These wild plants and animals are  economic, recreational, and health resources.

3.
Many human activities endanger wildlife, such as degradation/loss of habitat; capture of wild animals which prevents their breeding; overfishing, oil spills, and exposure to pesticides; extinction from nonnative species which we introduce.

4.
To prevent premature extinction of species, we must reduce threats from nonnative species; end illegal poaching and hunting; provide means for people to survive economically without killing native animals for food; maintain predator species, not destroy them; reduce greenhouse emissions and deforestation throughout the world; develop governmental policies to support biodiversity; protect wild species in sanctuaries.

5.
Reconciliation ecology develops methods to share the places man dominates with other species.  It can be use to invent, establish, and maintain new habitats to conserve species diversity. Safe harbor agreements and voluntary conservation agreements among communities can support reconciliation efforts.  Everyone must take part to save the earth’s biodiversity—individuals, governments, corporations, and groups.
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12-1 Aquatic Biodiversity

We know very little about the earth’s aquatic biodiversity because there has been so little exploration of the water on this ‘water planet.’

A.
Three patterns of marine biodiversity are:

1.
The greatest marine biodiversity occurs in coral reef and on the deep-sea ocean floor.

2.
Biodiversity is higher near the coasts because of great variety of producers, habitats and nursery areas.

3.
Biodiversity is higher in the bottom region than in the surface region of the ocean because of the greater variety of habitats and food sources.

4.
The lowest marine biodiversity probably is found in the middle depths of the open ocean.

B.
Marine systems provide a variety of ecological and economic services.  Globally, about 6% of total protein and about 20% of animal protein is from marine fish.

1. Seaweeds provide chemicals used in cosmetics and pharmaceuticals, a $400 million/year industry.

2. Antibiotic and anticancer chemicals have also been extracted from a variety of algae, sea anemones, sponges, mollusks and several species of fish.

C.
Freshwater systems important ecological and economic services as well.

12-2 Human Impacts on Aquatic Biodiversity

A. The greatest threat to the biodiversity of oceans is loss and degradation of habitats

1. About half the world’s coastal wetlands were lost in the last century.

2. Coral refs are severely damaged, mostly by human activities, and by 2050 70% or more of the world’s coral reefs may be severely damaged or eliminated

3. More than 33% of mangrove swamps have disappeared because of clearing for development, crops and aquaculture.

4. Dredging and trawling are destroying many bottom habitats.  Scientists signed a statement to urge the United Nations to ban bottom trawling on the high seas.

B.
About 3/4ths of the commercially valuable marine fish species are either overfished or fished to their sustainable limits.

A. Overfishing leads to commercial extinction, usually a temporary depletion if areas are allowed to recover.

1. 1.
Fishing has become industrialized and one result is that big fish of commercially valuable species are becoming scarce.

2. During the last 45 years abundance of large, open-ocean dwelling fish has plummeted by 90%.

3. Two hundred thirty populations of marine fish suffered an 83% drop in breeding population size from known historic levels.  Destruction of habitat may mean that some of these species may never recover.

4. The fishing industry has begun to take faster-growing varieties at lower trophic levels.  Food webs will be disrupted if this continues and hinder the recovery of larger fish species due to loss of food sources.

5. Because of the fishing methods, almost 1/3rd of the fish caught are bycatch, fish that are thrown overboard either dead or dying.

B. Fish are threatened with extinction by human activities more than any other group of species.

1. Freshwater species are disappearing five times faster than land animals.

2. The seahorse is vulnerable to extinction because it is used (in dry form) in Chinese medicine.

C. Nonnative species are an increasing threat to marine and freshwater biodiversity.

1. Nonnative species disrupt ecosystems, displace native species, and cause extinction of native species.

2. Nonnative aquatic species arrive in ship ballast water.  This can be lessened by requiring ships to discharge ballast water and replace it with salt water at sea before entering ports, or require ships to sterilize ballast water, or pump nitrogen into it.

3. The Asian eel is extremely invasive and very aggressive feeder.  Purple loosestrife is a perennial plant that has invaded wetlands and greatly reduced biodiversity.  Two natural predators of loosestrife have been introduced from Europe where loosestrife is native.  It will take time to determine whether this biological control approach works without the predators becoming pests.

12-3 Protecting and Sustaining Marine Biodiversity

A.
Protecting marine diversity is difficult because of several factors:

1.
The pressure of coastal development: inputs of sediment and waste, threaten shore-hugging species as well as highly productive coastal ecosystems.

2.
The inability to view damage to the oceans is another factor.

3.
The belief that the size of the ocean keeps it from being damaged is a factor.

4. The lack of international agreements to protect the ocean leaves it a “tragedy of the commons”.

B. To protect marine biodiversity, we must:

1. Identify and protect endangered, threatened, and rare species

2. Regulate and prevent aquatic pollution

3. Educate the public concerning marine species through the use of aquariums

4. Use national and international laws and treaties to help protect marine species, these include:

a. 1975 Convention on International Trade in Endangered Species (CITES)

b. 1979 Global Treaty on Migratory Species

c. U.S. Endangered Species Act of 1973

d. U.S. Whale Conservation and Protection Act of 1976

e. 1995 International Convention on Biological Diversity

C. Commercial whaling was banned in 1970, but there are efforts to overturn the ban.

1. Cetaceans are marine mammals, classified into two major groups: toothed whales and baleen whales.

2. Whales are air breathing and must come to the surface to breathe, this makes them easy targets since they are large mammals and equipment for hunting them is so sophisticated.

3. Eight of the 11 major species of whale have been driven to the point of commercial extinction, and the blue whale to the edge of biological extinction.

4. The International Whaling Commission (IWCC) was established in 1946.  It set quotas to prevent overharvesting.

5. This did not work well for two reasons:

a. Quotas were based on inadequate data or ignored

b. There were no powers of enforcement.

6. The U.S. banned all whaling in 1970 and banned all imports of whale products.  A moratorium on whaling was imposed by governments of many nonwhaling countries in 1986.  This has dropped the number of whales killed from 42,480 in 1970 to about 1,200 in 2004.

7. Japan, Norway, Iceland, Russia and some small island countries continue to work to overthrow the IWC ban on commercial whaling and reverse the ban on purchase and sale of whale products.

8. Conservationists feel that whaling should not be resumed since estimates of recovery may be too high and these mammals should be protected for ethical reasons.  This could also lead to widespread harvests of most whale species and weaken international sanctions.  The controversy continues.

9. The blue whale has fewer than 10,000 in its present population and may never recover due to slow sexual maturation (25 years), low birth rate (1 calf every 2-5 years) and despite protection and nonhunting since 1964 biologists fear there are too few whales remaining for them to recover.

D. Nations have established marine sanctuaries, but many are only partially protected.

1. Nations have sovereignty over waters and seabed up to 12 miles offshore.  The Exclusive Economic Zone (EEZ) extends out 200 mile from shore, but too often these areas have not been regulated to sustain fish harvest, rather, they have been overfished.

2. The World Conservation Union helped establish a global system of marine protected areas (MPAs).

3. There are about 90 marine reserves in the world; Australia has established the largest one.

4. Studies show that within as few as two years after establishing a reserve the fish are larger, reproduce more often and are in greater variety than previously.

5. A group of marine biologists have called for the protection of 20% of the ocean’s surface by 2020.

6. Marine biologist Elliott Norse proposed establishment of moveable marine reserves that move with the animals as they migrate in the ocean.

E. Integrated coastal management is a community-based effort to develop and use coastal resources more sustainably.

1. The idea is to find cost-effective, adaptable solutions to preserve biodiversity while meeting economic and social needs.  This uses the principles of adaptive ecosystem management.

2. The U.S. has 90 coastal counties working to establish management systems, but less than 20 have been implemented.

F. We need to greatly increase the use of reconciliation ecology in protecting, sustaining, and restoring aquatic systems.

G. The role of reconciliation ecology needs to be expanded.  Several examples are given here such as the dredging of a canal for the Turkey Point, Fla. Electric power plant.  A mangrove swamp developed on the bank dredge and later alligators appeared in the canal.

12-4 Managing and Sustaining Marine Fisheries

A. Overfishing is a serious threat to biodiversity in coastal waters and to some marine species of open-ocean waters.

B. One way to prevent overfishing is to develop better ways to project fish populations.  The maximum sustained yield mathematical model is used, but indications are that it has hastened the collapse of most commercially valuable stocks for several reasons:

1.
Populations and growth rates are difficult to measure

2.
Sizes of fish stocks are often based on unreliable/underreported catch figures

3.
Harvesting a species at maximum sustainable yield can affect other target and nontarget fish species

4.
Fishing quotas are difficult to enforce

C. Optimum sustained yield is a concept that takes into account interactions with other species and allows more room for error.  Another approach is multi-species management of a number of interaction species, which accounts for competition and predator-prey interactions.

D. There has been limited management of several large marine systems, such as the Mediterranean Sea.

E. Many fisheries scientists and environmentalists are interested in using the precautionary principle for management of fisheries and marine systems.

F. Some fishing communities regulate fish harvests on their own and others work with the government to regulate them.  Influx of large modern fishing boats and fleets has weakened the ability to regulate and sustain local fisheries.  Many community management systems are now co-managed, where community and government work together to manage fisheries. 

1.
Central government sets quotas for various species, divides the quotas among communities

2.
Government may also limit fishing seasons and regulate gear to be used.

3. Each community then allocates its quota among members. 

G. Individual transfer quotas (ITQs) are assigned to each fisherman, and these can then be bought, sold or leased, like private property.  This has resulted in some reduction of overfishing, but it is hard to enforce, and wasteful bycatch has not been reduced.

H. Four problems with the ITQ system are:

1. It transfers public ownership to private fishers, but still makes the public responsible for cost of management and enforcement.  Remedy this by collecting fees form quota holders to pay costs of enforcement.

2. Small fishing vessels and companies may be squeezed out if they can’t afford to buy ITQs from others

3.  Poaching may increase.  Remedy this by strict record keeping and observers on all vessels with quotas.

4. Fishing quotas often set too high, so leave 10-50% of the estimated MSY as a buffer to protect the fishery from decline.

12-5 Protecting, Sustaining, and Restoring Wetlands

A.
Coastal and inland wetlands are important reservoirs of aquatic biodiversity; they provide ecological and economic services.

B.
A law that requires a permit to fill or deposit dredges into wetlands has cut wetland loss by 80% between 1969 and 2002.

C. A study by the National Academy of Sciences found that mitigation banking, the destruction of a wetland as long as an equal area of the same type is created or restored does not work very well.  These projects often fail to meet the standards set for them.

D. An ambitious restoration project is trying to undo the human damage in South Florida’s Everglades.  The natural Everglades is half its original size and is drying out, leaving it vulnerable to fire and invasion by nonnative species

1. Everglades National Park was set up in the lower part of the Everglades, but water didn’t flow into it and human activity caused disturbances.

2. Ninety percent of the wading birds are gone and other vertebrates are reduced in number 75-95%.

3. Florida Bay has become saltier and warmer due to lack of water flow from the Everglades and the Kissimmee River.

4. Loss of water flow and input from crop fields and cities has caused large algal blooms on the bay.  These blooms threaten coral reefs, hinder diving, fishing and the tourist industry of the bay and the Florida Keys.

E. The U.S. Army Corp of Engineers has begun a restoration project funded by the state and the federal government to restore the meandering river and flow of water to the Everglades.  It has several ambitious goals:

1. Restore curving flow of more than half of the Kissimmee River.

2. Remove 250 miles of canals and levees south of Lake Okeechobee.

3. Buy 93 square miles of farmland and allow it to flood to create artificial marshes.

4. Create a network of artificial marshes.

5. Create 18 large reservoirs to ensure water for south Florida’s present and future population and the lower Everglades.

6. Build new canals, reservoirs, and pumping stations to capture and return to the Everglades 80% of the water flowing out to sea.

F. There are indications that the plans are unraveling.  Indications are that the restoration project may      be secondary to providing water for agriculture.

12-6 Protecting, Sustaining and Restoring Lakes and Rivers

Invasions by nonnative species have upset the ecological functioning of the Great Lakes for decades with more invaders coming.

A. At least 162 nonnative species have invaded the Great Lakes since the 1920’s.

B. Measures have been taken to control a number of these species.

1. Sea lampreys are one of the biggest threats and have depleted a number of the sport fish species in the lakes.

2. Zebra mussels were brought into the lakes in ballast and have become very aggressive pests since they have no known natural enemies.  They have displaced native mussel species, clogged pipes, piers, and fouled beaches and have spread to other parts of the U.S.

C. Rivers/streams are important ecological and economic resources, but they can be degraded by overfishing, pollution, dams and water withdrawal.

D. The Columbia River has been altered by 119 dams and withdrawal of water for agriculture.

1. Salmon are migratory fish that breed in the upper reaches of the river and its tributaries.  They need free flowing water to return, spawn, and lay eggs where they hatched.

2. Salmon benefit the nearby forest as fertilizer as bears eat and discard many carcasses on the forest floor.  Trees grow up to three times faster along streams with salmon than along streams without salmon.

3. Dams on the river, overfishing in the Pacific Ocean for salmon, destruction of spawning grounds by sediment, and water withdrawal has resulted in a 94% drop of wild Pacific salmon and nine species of Pacific Northwest salmon are endangered or threatened.

4. Lack of trees along the stream banks of spawning rivers makes the water too warm for egg survival.

5. Commercial fishing modified the salmon’s natural cycle.  Eggs and young are raised in hatcheries; escape of these ranch salmon and interbreeding with wild salmon could reduce genetic diversity.

6. The Northwest Power Act was passed in 1980.  Its two main goals of meeting the electricity needs of the region and restoring salmon and other fish populations often conflict.

7. People are working together to try to solve the conflicts in this large-scale reconciliation project.

8. Critics say that the wild salmon populations are stable in Alaska, so we shouldn’t worry about the wild salmon of the Pacific Northwest.

E. Sustainable management of freshwater fish involves encouraging populations of commercial/sport fish species, prevents overfishing, and reduces or eliminated less desirable fish populations. 

1.
Regulate fishing seasons and the number and size of fish taken.

2.
Improve habitats, breed genetically resistant fish varieties, and judicious use of antibiotics and disinfectants to control predators, parasites and diseases are methods suggested.

3.
Some individuals have worked to restore degraded streams.

F. The national Wild and Scenic Rivers Act was passed in 1968 to protect rivers and river segments with outstanding scenic, recreational, geological, wildlife, historical or cultural values.  

G. Congress established a three-tiered classification scheme:

1. Wild rivers are relatively inaccessible, they are not permitted to be widened, straightened, dredges, filled or dammed.

2.  Scenic rivers are free from dams, mostly undeveloped, of great scenic value, and accessible in some places by roads.

3.  Recreational rivers are readily accessible by roads and may have some dams or development along their shores.

4. Only 0.2% of the 3.5 million miles of rivers are protected under the Act, and 17% of the total river length has dams and reservoirs on them.

5.  Environmentalists want to add 1,500 additional river segments for a total of 2% of the total river systems.  There is opposition from several groups.

Threats to aquatic biodiversity are real and growing.  We must greatly increase research and expand efforts to protect and restore aquatic biodiversity and promote integrated ecological management.

Summary

1.
Aquatic biodiversity refers to the composition of plants and animals in the fresh and salt waters of the planet.  Its economic importance lies in the 6% of protein and 20% of animal protein taken from the water.  Chemicals from aquatic plants and animals amount to $400 million per year.  Many medicines have been developed from sea organisms: sponges, anemones, puffer fish, porcupine fish, seaweeds, etc.  The waters are used for extensive recreational activities, not to mention commercial transportation.

2.
Human activities are undermining aquatic biodiversity by destroying & degrading coastal wetlands, coral reefs, mangroves & the ocean bottom.

3.
We can protect and sustain marine biodiversity by using laws, international treaties, and education.   We must identify and protect species that are endangered and/or threatened.  This entails cleaning up aquatic environments, as well as inventing fishing methods which do not destroy animals and birds inadvertently caught in fishing nets.  Poaching and illegal harvesting of marine creatures must also be eliminated.  Public aquariums can, also, educate the public about protecting marine animals and birds.  Marine sanctuaries and coastal management can protect aquatic environments as well as their creatures.

4.
The world’s marine fisheries can be managed by setting catch limits below the maximum sustained yield limits, by reducing/eliminating fishing subsidies and by charging fees for fishing in publicly owned offshore waters.  Some areas can be protected from any kind of fishing; there should be more marine protected areas and more integration of coastal management practices.  Develop net-escape devices for fishing boats.  Restriction of coastal locations for fish farm, control of pollution, and decreasing the pollution of ship ballast water into the sea will all protect marine fisheries.  Multispecies management of large marine systems offers hope for conserving marine resources and for renewing those resources.

5.
Wetlands can be protected, sustained, and restored by government regulations which prevent wetland loss.  Destroyed wetlands can, also, be restored and adequately monitored for their protection.  Development can be kept away from wetland areas and control of nonnative species needs to be instituted to prevent invasion into wetlands.

6.
Freshwater fisheries, lakes and rivers can be protected, sustained, and even restored by building and protecting populations of desirable species, by prevention of overfishing, and by decreasing populations of less desirable species.  Laws must be enacted and enforcers of these laws must be funded to protect scenic rivers; they must be protected from development and dam construction projects.

