Topic 3: Conservation and Biodiversity

[image: image41.jpg]



[image: image2.emf]
4.1.1.

Biodiversity: The number of species of different animals and plants in different places.

Genetic Diversity: is the range of genetic material present in a species or population, which is referred to as the gene pool.

Species Diversity: is the number of different species within a given habitat.

Habitat Diversity: is the number of different habitats per unit area.
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Natural selection: is the where the organisms that are more adapted to the environment have an advantage over those that are less well adapted, and they survive, flourish and reproduce. 
Natural selection refers to the survival of the fittest, with those species containing more favourable traits (strong defence mechanisms, diverse gene pool, can feed on variety of food resources) surviving and those less well suited to their environments not surviving or flourishing.

Speciation: species are formed by gradual change over a long time. 

Involves the separation of populations (either geographically or reproductively) of the same species, causing the inability to interbreed (limiting the gene pool), but in changing environments the different groups will be forced to adapt to their new environments and to compete for resources with other species and each other. This leads to the species adapting overtime and thus speciation. For example a giraffe with a slightly longer neck will be able to reach leaves that others can not. This gives it an advantage and means that this giraffe will be more successful and likely to survive and breed, passing on their genes to future generations. Overtime the population will change to incorporate more advantageous traits like these.  
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4.1.3

Isolation: Over many generations if populations are separated form others the differences may increase to such an extent that should the different populations reunite they will be unable to interbreed. This is when a new species has formed. Isolation can be due to physical barriers, or to reproductive factors, such as having different mating seasons.
If species are isolated the populations will be unable to interbreed and therefore the gene pools will be split and mixing of the genes will not be possible. This leads to populations developing in different directions. Examples of this include:

· Large flightless birds: e.g. the emu, ostrich, cassowary and rhea. They only occur on those continents that were once part of Gondwana land (Africa, Australia/New Zealand, and South America). However, because Gondwana land split up a very long time ago the species are not closely related.
· Australasia (and Antartica) split from Gondwana land a long time ago. At that time, both marsupials and early placental mammals lived in the same area. In South America and Africa placental mammals out-competed marsupials while in Australia the opposite occurred and now marsupials are only found in Australia and Papua New Guinea. The placental mammals present in Australia are rare and came either by sea (seals) or air (bats) or were introduced by humans (cats, dogs, rabbits and rats)

· The cichlid fish in the lakes of East Africa are one of the largest families of vertebrates. In Lake Victoria there are 170 species of cichlids; in Lake Tanganyika 126 species; and in Lake Malawi 200 species. These populations have probably been isolated for millions of years and have been exposed to different selection pressures because of there slightly different environments. Therefore the fish have adapted to their specific environments. As long as the population is large enough, isolated populations can thrive, if the populations become too small they will die out.
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4.1.4.

The Earth consists of different layers: the core; mantle; and crust. The outer core is hot, molten rock and convection currents cause the outer more solid mantle and crust to move or float. The lithosphere is dived into seven large tectonic plates which can move between 50 – 100mm per year. This is called continental drift, which resulted in many new and diverse habitats. As the supercontinent, Pangaea, broke up, the resulting continents drifted and were exposed to new climatic conditions. This forced organisms to adapt, which resulted in increased biodiversity. For example, Antarctica, which moved southwards, went from having a tropical climate with forests to become a snow and ice-covered landscape.
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As the plates move they may either slide past each other (e.g. San Andreas fault line, California), diverge (mid-Atlantic ridge where plates are slowly moving apart), or converge. When plates converge they are either both forced upward (forming mountains, e.g. Himalayas), or the heavier plate slides under the lighter plate (forming ocean trenches, and volcanic island chains, e.g. Nazca plate under the Pacific on west coast South America forming Andes).

Plate Tectonics therefore lead to the development of physical barriers, and land bridges (e.g. between North and South America, which allows movement of organisms, e.g. Bears from North to South America.) Land bridges may be formed by continental drift or lowered sea levels (e.g. between North America and Asia, the Bering Straits). Another example of how plate tectonics has affected the evolution of species is the Llamas and camels, which are both domesticated animals fulfilling similar roles and they are distant cousins. Kangaroos fulfil and similar ecological role to cattle in Australia. Both are large herbivores (eat grass and convert it into meat). Kangaroos are marsupial mammals. All mammals suckle their young with milk produced by their mothers. Placental mammals have a placenta, which provides food for the embryo in the uterus and are the most successful in evolutionary terms. Marsupials have a pouch in which the embryo develops. The monotremes lay eggs (duck-billed platypus) are the third group of mammals. Marsupials and monotremes are mostly confined to Australasia and placental mammals have out-competed them in all other regions. 
[image: image7.png]



[image: image8.emf]
4.1.5.

Ecosystem stability refers to the ability of the ecosystem to remain stable by maintaining biodiversity and environmental harmony between different organisms. 
Each organism has a role or ecological niche, which the ecosystem requires to be stable. The greater the habitat diversity, the greater the species and genetic diversity, which creates a stable environment. Factors that affect biodiversity include human activities, such as logging, burning and agriculture. Human activities simplify the ecosystem and modify succession causing an increase in the instability of the ecosystem.
The more complex a food web, the more resilient it is to the loss of a species, or reduction in its population size. If a food source for a predator is lost then another species can fulfil the role of prey. Communities in young ecosystems that are undergoing succession may be more vulnerable than those is older ones which are more stable and resilient. Limiting factors also determine the stability of an ecosystem. If it is difficult to obtain resources and there is a change then it may result in species disappearing. If resources are in abundance then if one is affected then species may be able to withstand the change. 
Inertia: is the ability of an ecosystem to withstand/resist change when subjected to a disrupted force. Along with resilience (the ability to recover from change or disruption) and stability (maintaining equilibrium), inertia is critical to environmental managers to know which environmental sites will resist change or recover most quickly.
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4.2.1
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Discuss the perceived vulnerability
oftropical rainforests and their
relative value in contributing to
global biodiversity.
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- thevulnerability of other systems
- the regeneration rate of tropical rainforests
+ total area and species diversity

- rainforest and “green politics”.





Factors leading to loss of biodiversity:

· Natural hazards: include volcanic eruptions, earthquakes, landslides, natural fires, avalanches, tsunami, and drought. These events are out of our control, but we could be the indirect cause of them. Environmental disasters are caused by human activity, e.g. loss of tropical rainforest, oil spills, etc…
· Habitat: habitat loss is the major cause of loss of biodiversity, which is caused by human activities either destroying or changing natural habitats. Overpopulation has led to more and more habitats being degrade in order to accommodate human activities like agriculture, which is needed to support the human population. Habitat fragmentation is the process whereby large natural areas are separated by roads, towns, fences, fields, etc...This leads to a decrease in ecological interactions between species and the isolation of populations. This also leads to the interaction of wild and domestic species which could spread diseases between the populations.
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Overexploitation: hunting and harvesting of food resources has led to overexploitation of the environment. If we exceed the maximum sustainable yield of any species then the population is no longer sustainable. 
· Agriculture: has caused many environmental problems. The introduction of monoculture (growth of one species), fertilizers and pesticides, as well as the introduction of genetically modified species has caused instability in the environment. 
· Pollution: destroys and degrades habitats. Pesticides, fertilizers, factory emissions, and oil spills, have caused tremendous amounts of damage to the environment and climate change, which has altered weather patterns and shifted biomes away from the equator. This has disrupted the suitability of ecosystems to support the range of species naturally supported there.

· Introduction of non-native species: has caused instability in many habitats. It disrupts natural ecological interactions and niches, which causes great problems for the ecosystem.
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4.2.2.

Vulnerability of tropical rainforests 

Over half of all species of plants and animals alive on Earth today live in tropical rainforests, yet they only cover 6% of the land area of the planet. Therefore the species diversity is very high. They produce 40% of the oxygen that animals use. Some areas of the tropical rainforests have higher habitat and species diversity than others, these are called hotspots. 

Tropical rainforests have been lost at a massive rate. Approximately 1.5 hectares of rainforest is cleared every second. About 50% of all timber is found in tropical rainforests, and timber is the second biggest resource after oil. Therefore the demand for and motivation to clear tropical rainforests is high. Tropical rainforests are also relied upon for subsistence agriculture. Many will clear forest, grow crops for 2-3 years and then more to a new site, this is called shifting cultivation. This can work as long as there is enough time for the forests to regenerate, but as population sizes increase and the demand for resources rises too many areas are cleared before they have had time to re-grow. This leads to a gradual degradation of nutrients and of biodiversity. It is estimated that it takes 1000 years for the biodiversity of the primary forest to be recovered and the secondary forest that does grow up is impoverished (of lesser quality) in many ways. See also Pg 38 (Ecosystems-Biomes).
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4.2.3.
Between 1.4 and 1.8 million species have been described and named. The number of species alive on Earth is ever changing. Some become extinct, while others evolve into new species. Extinction is a natural process, eventually all species become extinct. The average lifespan for a species varies. The rates at which extinctions occur are not constant and depend on the background extinction rate as well as mass extinctions (when a sudden loss of species occurs in a relatively short period of time).

Background and mass extinctions  
Background extinction rate: is the natural extinction rate of all species. Rates are estimated by using fossil records. There are about 5000 mammal species alive today and there background extinction rate is estimated at 1 per 200 years but the past 400 years has seen 89 mammalian extinctions. Another 169 mammalian species are listed as critically endangered. E.O. Wilson, a well-known biologist, thinks that the current rate of extinction is 1000 times the background rate and that is caused by human activities. The rate is estimated to be at 3 species per hour. The rate is not equally spread but is worse in certain areas (hotspots). 
Mass extinctions have occurred over geological time and there have been five major ones. We know this from fossil records. These could have been caused by a natural disaster such as a volcanic eruption, which results in many species dying out as they can not adapt to the changed environment. Most biologists think we are now in the sixth mass extinction, called the Holocene extinction event. This extinction event started 10 000 years ago when large mammals such as the woolly mammoth and sabre-tooth tiger became extinct. But the extinction rate has accelerated in the last 100 years. This is mostly due to climate change, which is caused by one species, humans. See also Pg94 Fig. 5.3 The geological timescale.
The five major extinction episodes:

	Mass Extinction
	Million years ago
	Geological Period
	Estimate of losses

	6th
	Now
	Holocene
	Unknown

	5th
	65
	Cretaceous-Tertiary
	17% of all families and all large animals including dinosaurs

	4th
	199-214
	End Triassic
	23% of all families and some vertebrates

	3rd
	251
	Permian-Triassic
	95% of all species and 54% of all families

	2nd
	364 
	Devonian
	19% of all families

	1st
	440
	Ordovician-Silurian
	25% of all families


Humans alter the landscape on an unprecedented scale. Some organisms thrive in the environments that we create (e.g. urban rats, and domesticated animals), while most do not. It has taken 5-10 million years for the planets biodiversity to recover after past mass extinctions. The previous mass extinctions were due to physical (abiotic) causes over long timespans. The current mass extinction has a biotic cause, humans. Humans are the direct cause of ecosystem stress because we:

· Transform the environment: with roads, cities, and agriculture.

· Overexploit other species: fishing, hunting, harvesting.

· Introduce alien species: which may not have natural predators and therefore make the environment unstable.

· Pollute the environment: which may kill species directly or indirectly.
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4.2.4

What makes a species prone to extinction?

The following factors make a species prone to extinction:

· Narrow geographical range: species lives only in one place, if it is degraded or destroyed their habitat will be affected or gone.
· Small population size or declining numbers: smaller populations have smaller genetic diversity and are less resilient (large predators and extreme specialists e.g. snow leopard and tiger).
· Low population densities and large territories: if species requires large area to hunt and only meets others to breed then habitat fragmentation and degradation will greatly affect it.
· Few populations of the species: more populations of a species (in different locations) the better the chances of survival.
· Large Bodied species: as energy decreases up the food chain, the higher the tropic level the rarer the species (e.g. top predators). The large bodied top predators require larger ranges, have lower population densities, need a lot of food, and are often hunted for sport or because of the threat to humans (lion, tiger, etc…)
· Low reproductive potential: species which reproduce slowly and infrequently (e.g. whales, and larger seabirds e.g. albatrosses which only produce one egg per pair per year). 
· Seasonal migrants: long migration routes (e.g. swallows, southern Africa to Europe), hazardous journeys, and they need both habitats. If one habitat is destroyed or degraded and then there is no food for them. Barriers on their journeys (e.g. salmon trying swim upstream).
· Poor dispersers: species that can not move easily to new habitats are vulnerable. For example plants rely on seed dispersal to move which can take a long time and climate change can cause the plant to die before it can move. Flightless birds of New Zealand are almost extinct because they can not escape hunters or fly to new islands.
· Specialized feeders or niche requirements: for example giant pandas, which eat mostly bamboo and koalas, which eat only eucalyptus leaves, can only survive on one food resource.
· Hunted for food or sport: over-hunting or over-harvesting can eradicate species quickly, especially if that species lives in large groups (e.g. herds of bison in North America)
[image: image14.jpg]© Original Artist| NN e
Repreducion bt ey iR o N0 o AL
R 5

wwily CartoonStotk'com
o = ’

“ heard they're downsizing.”




[image: image15.emf]
4.2.5.

The IUCN Red Lists: of threatened species is a collection of objective lists of species under varying levels of threat to their survival. The data is gathered scientifically on a global scale and species under threat are put into one of the Red List categories, which assess the relative danger of extinction. Factors used to determine species’ Red List, listed above.
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The Sudeten Ringlet (Erebia sudetica) is a European species that occurs very locally in widely separated areas in France, Switzerland, Czech Republic and Romania; it may be extinct in Poland. Though some populations appear to be stable, the species has declined by more than 30% throughout its range and is therefore assessed as Vulnerable.

http://www.iucnredlist.org/
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4.2.6
Case Histories
Extinct Species: Dodo Raphus cucullatus   
· Description: Large flightless bird endemic to the island of Mauritius.
· Ecological Role: No major predators on Mauritius so dodo had no need to develop flight. Dodo was a ground-nesting bird.

· Pressures: In 1505 Portuguese sailors used discovered Mauritius and used it as a restocking point on their voyages to get spices from Indonesia. They ate the dodo as a source of red meat. Later the island was used a penal colony (jail/prison) and rats, pigs and monkeys were introduced. These ate the dodo eggs and humans killed the dodo for sport and food. Crab-eating macaque monkeys introduced by sailors also seemed to have an impact as the stole the dodo eggs. The later conversion of forest to plantation also destroyed their habitat. It was known to be extinct by 1681.
· Consequences of disappearance: Island fauna impoverished by its loss. 
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Critically Endangered Species: Rafflesia
· Description: A tropical parasitic plant in the forests of South-East Asia, parasitic on a vine. 
· Ecological Role: These plants are single sexed (male or female) and pollination must be carried out when the plants are flowering. Therefore a male and female plant in the same area must be ready for pollination at the same time. The seeds are then dispersed by small squirrels and other rodents and must then reach a host vine. 

· Pressures: The Rafflesia plants are vulnerable because they need very specific conditions to survive and carry out their lifecycle. They are also vulnerable to deforestation and logging which destroys their habitat. Humans damage them and fewer plants means less chance of breeding. 

· Methods of restoring populations: In Sabah, Sarawak (Malaysia), and Sumatra (Indonesia) sanctuaries have been established. There are also many environmental and educational programs being set up to educate the public on this endangered species. 

Recovered Species: Australian saltwater crocodile
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· Description: The Australian saltwater crocodile can grow up to 5m long. It is a bulky reptile with a broad snout. It lays up to 80 eggs each year, which take up to three months to hatch. Crocodile take 15 years to mature. The Australian saltwater crocodile was listed as a protected species in Australia in 1971, and is protected under CITES, which ban trade in endangered animals.

· Ecological Role: The habitat is estuaries, swamps and rivers. Nests are built on the banks in a heap of leaves. The eggs are food for dingoes, pythons, and other small animals. Older crocodiles eat young crocodiles, mud-crabs, sea snakes, turtle eggs and catfish. Baby crocodiles eat tadpoles crabs and fish. It is a top predator.

· Pressures: The saltwater crocodile was exploited for its skin (leather), meat, and body parts through illegal hunting and smuggling. It was hunted for sport and was often deliberately killed for attacks on humans. 
· Method of Restoring Populations: To restore the crocodiles populations there was a sustainable use policy, with limited culling of wild populations, ranching (collecting eggs and hatchlings and raising them in captivity) and closed-cycle farming (maintaining breeding adults in captivity and harvesting offspring at four years of age). The exploitation of farmed animals reduces the hunting of wild crocodiles. Visitors tour areas to see wild crocodiles (ecotourism) so they are now a valued species. This policy was supported by the Species Survival Commission (SSC) of IUCN but was viewed by other as treating crocodiles inhumanely. 
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 4.2.7.
Case history: Wood Bison National Park (1922)

1983: Became a World Heritage Site (UNESCO).

Location: Between Alberta and the Northwest Territories, Canada.
Vegetation: White and Black Spruce/ Prairie Grass Species/Sphagnum Moss/Meadows

Conservation Value: Wood Bison and Whooping Crane

Threats: Contamination of Wood Bison with Plains Buffalo and cattle. The drying up of the delta, due to Bennett Dam and climate. Water quality of Peace River is affected by pulp and paper mills upstream of park. Changing water levels affect whooping crane nesting sites. Native land claims. 
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4.3.1.

Values of biodiversity:

Direct Values: 

Food sources: Humans eat other species both animals and plants. We need to preserve all varieties of food sources as they may become our primary food source later. Pests and diseases can wipe out plant and animal species. 

Natural products: Many medicines, fertilizers and pesticides we use are derived from nature. Oil palms provide sources of energy, rubber, honey, silk all come from plants and animals.

Indirect Values: 
Ecosystem productivity: Soil aeration depends on worms. Pollination depends on insects. Ecosystem productivity gives stability to the environment and recycles materials. Plants capture carbon (carbon dioxide) convert it to energy (carbohydrates) and release oxygen. Waste is recycled by decomposers. Therefore we need to 
preserve as many species as possible.
Scientific and Educational Value: We can all learn from nature.

Biological Control Agents: Some species help us control invasive species (e.g. 
ladybirds eat aphids, which are pests on plant leaves)

Genes: Wild animals and plants are sources of genes for hybridisation and genetic engineering.

Environmental Monitors: Plants and animals can be monitors as an early warning system (e.g. lichens can show air quality)

Recreational: Many people take vacations to areas of natural beauty (national parks - ecotourism)

Human Health: First antibiotics (penicillin) were obtained from fungi. 

Human Rights: If biodiversity is protected native people will be able to continue living in their native lands.

Ethical/Intrinsic value: Each species has the right to exist, unrelated to human needs.
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4.3.2. Comparing GOs and NGOs
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	Governmental Organisations (GO)
	Non-governmental Organizations (NGO)

	Use of media
	Media liason prepares and reads written statements
	Use footage to gain media attention

	Speed of response
	Considered slow- many viewpoints debated
	Can be rapid

	Political diplomatic constraints
	Considerable – often hindered by political disagreements especially if international
	Unaffected by political constraints

	Enforceability
	International agreements and national or regional laws can lead to prosecution
	No legal power – use public persuasion to pressure governments


UNEP: set up the Intergovernmental Panel on Climate Change (IPCC) and drove the Montreal Protocol for phasing out production of ozone-depleting substances. 
There are also many other economic coalitions for example ASEAN, the EU, the African Union, and OPEC, some of which are working for sustainable development and environmental protection. NGOs are now having more of a global impact, e.g. Greenpeace, and WWF. Institutional Inertia has been a block to change but the power of people wanting change and voting for politicians who say they will deliver it may be able to begin to reverse the degradation of the planet. 

The World Conservation Strategy (WCS)

The WCS was published by IUCN, UNEP, and WWF in 1980, which presented a joint effort and integrated approach to conservation. Its aims were to: maintain essential ecological processes and life support systems; and preserve genetic diversity. It called for international, national, and regional efforts to balance development with conservation of the world’s living resources. Many countries adopted the WCS strategies and developed their own too.
In 1982, The UN adopted the UN World Charter for Nature which focused on the following principles: nature shall be respected; genetic viability on earth shall not be compromised; all areas on Earth are subject to these principles; ecosystems and organisms shall be managed to achieve and maintain optimum sustainable productivity; and nature shall be secured against degradation caused by warfare or hostile activities.

At the UN Earth Summit in Rio in 1992, 179 heads of government signed their countries to Agenda 21. Agenda 21 is a guide for individuals, businesses, and governments in making choices for development that help society and the environment. It focuses on four main principles:

Social and economic dimensions: developing countries; poverty; population; and integrating environment and development.

Conservation and management of resources: atmosphere, land, agriculture, biotechnology, toxic chemicals, and radioactive waste.
Strengthening the role of major groups: women, children, indigenous people, NGOs, etc..

Means of implementation: finance, technology, science, legal measures, etc…

The Un Johannesburg Summit on sustainable development in 2002 was intended to consolidate the Rio one however little action came out of its deliberations. In 2000, however, the UN Millennium Summit was the largest ever gathering of world leaders who agreed to set time-bound and measurable goals for combating poverty, hunger, disease, illiteracy, environmental degradation and discrimination against women. This became known as the Millennium Development Goals. The follow-up in 2005 at the World Summit in New York outlined a series of global priorities for action and recommended that each country prepare its own national strategy for the conservation of natural resources for long-term human welfare. 
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4.3.3
Many protected areas in the past were set up on land that no one else wanted. It may have been poor agricultural land, not near areas of high human density, or land that was degraded in some way. This has led to some problems in the effectiveness of protecting biodiversity. UNESCO’s Man and the Biosphere Programme (MAB) started in 1970 which created a network of international reserves in over 100 countries. 
Island biogeography refers to the isolation of species when they are placed in a protected area or reserves. When protected areas are created there will be some decrease in biodiversity as species are isolated from each other. The following criteria are based upon the principles of island biogeography, where the increased protection of species is the priority. 

Criteria that conservationists now use when planning a protected area or national park are:

· Size: how large should it be to protect the species?

· Numbers: how many individuals of an endangered species must be protected?

· Fragmentation: Is it better to have one larger area or many smaller ones? A large reserve will contain sufficient numbers of wide-ranging species, minimize edge effects and provide more habitats for more species. But several smaller reserves that are well placed may be able to provide more diverse habitats for more diverse populations of rare species than a larger block.
· Edge effects: how to have more interior space per edge? More internal area away from human activities. Involves decreasing the circumference-to-area ration. Edge effects occur at ecotones (where two habitats meet and there is a change near the boundary). More species exist at ecotones as species from different habitats converge leading to increased predation and competition. Long thin reserves have a large edge effect while circular reserves have the least.
· Shape: What is the best shape? Often determined by physical features (e.g. mountains)
· Proximity: How close is it to other reserves? How close is it to humans or human activities?
· Corridors: Should reserves be joined by corridors? Corridors are strips of protected land which link reserves. These allow individuals to move freely from reserve to reserve and therefore increase the size of the gene pool and allow for seasonal migration. There are disadvantages as diseases are more easily spread and it makes hunting/poaching easier in these corridors, which are harder to protect than reserves.  

See also fig. 6.6 on pg 129.
Some reserves have buffer zones, which are areas around the core reserve which is transitional. Some farming, extraction of natural resources, e.g. selective logging can take place here. The core of the reserve (centre) is left undisturbed and organisms should be safer this way. 
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Sichuan giant panda sanctuary
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Location: Sichuan Province, China. About 900 000 hectares of national reserves which are the habitat for the giant panda as well as red panda and snow and clouded leopards. It is a World Heritage Site.
Habitat: there are about giant 1600 pandas living there and approximately 6000 plant species. But the pandas habitat is shrinking as people fell the bamboo forests and degrade the habitat. 

History: In the 1960s errors were made in trying to protect the pandas and many were caged in hopes that they would breed in captivity. Captive breeding is more successful now as pandas are house in larger areas. 

Actions taken: Human populations have now been moved out of the reserves and laws on gun use tightened. Panda numbers have now started to increase but are not yet out of trouble. Educating the public has been very important and ecotourism has assisted greatly in funding the research and protection of the giant panda, and the reserve as a whole.

Concerns: as the giant panda has a specialized diet of almost entirely bamboo, it means that their habitat is limited. If the bamboo goes they will starve.

See also other examples on Pg130-132
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4.3.5

Strengths and weaknesses of a species-based approach

· CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) is an international agreement between governments set up to protect the many species which were becoming endangered because of international trade. Its aim is to ensure that international trade in specimens of wild animals and plants does not threaten their survival. Governments sign up voluntarily and establish their own mational laws to monitor trade. Species are grouped according to how threatened they are by international trade.
· Appendix І: species can not be traded internationally as they are threatened by extinction.

· Appendix ІІ: species can be traded internationally but within strict regulations.

· Appendix ІІІ: species included at the request of a country which then needs the cooperation of other countries to help prevent the illegal exploitation. 
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Captive breeding, reintroduction and zoos

While captive breeding ensures that species do not go exist we can not keep every species in captivity. The re-introduction of captive-bred species is also a complex process. Programs to re-introduce populations or establish new ones are very expensive and difficult. Criticisms of such programmes are that they waste money, are unnecessary, poorly run or unethical. But they are often the best chance that a species has to avoid extinction. These programmes also create employment and promote education. Sometimes it is impossible to reintroduce species to their native habitat because it has been destroyed, in which case captive-breeding and zoos are there best option. Zoos are often criticized and rightly so as animals are kept in close confinement, in small cages or treated with cruelty. But there are many benefits to zoos as they produce employment, income for the research and protection of species, and educate the public in order to promote sustainable development and protection of biodiversity.
Aesthetic versus ecological value
Aesthetically there are many areas of natural beauty which need to protect. The environment is a source of income in the form of ecotourism as well as the legacy that we leave future generations.  The species-based approach focuses on specific species and not the environment as a whole. Every species has an ecological value as it provides a service to its environment (niche) and thus a species based approach is very important. Aesthetic importance of species is important to us as humans however the ecological value of a species outweighs our extrinsic needs for it and we need to appreciate the intrinsic value of every species. 
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