[bookmark: _Toc453326635]LEARNING UNIT 13: BIODIVERSITY LOSS
[bookmark: _Toc453326638]13.3	UNDERSTANDING BIODIVERSITY
· Briefly describe the meaning of biodiversity.
In your description, you should refer to:
· The number, variety and variability of living organisms
· Defined in terms of genes, species and ecosystems 
· Definition of the Convention on Biological Diversity: the variability among living organisms from all sources, including terrestrial, marine and other aquatic ecosystems; this includes diversity within species, between species and of ecosystems 
· Genetic diversity: variation between individuals and between populations within a species
· Species diversity: different types of animals, plants and other life-forms within a region.
· Ecosystem diversity: variety of habitats found in an area (p341, 547).
· Briefly define the conclusions of the United Nations Conference on Environment and Development, which was held in Rio de Janeiro in 1992.
In your definition, you should refer to:
· General lack of information and knowledge of biodiversity
· Urgent need to develop scientific, technical and institutional capacities to provide understanding and classification of living organisms (p342).
· Describe the trend over time as regards the extinction of species because of human activities.
In your description, you should refer to:
· Exponential rate of extinctions since the 17th century
· Examples of North American birds, tropical palms and Australian mammals
· Recent extinction rates for birds
· Humans increased the extinction rate for all species by three orders of magnitude (p343).
[bookmark: _Toc453326639]13.4	THREATS TO BIODIVERSITY
· Briefly explain how climate change can lead to the extinction of species.
In your explanation, you should refer to:
· Dynamic nature of the Earth’s climate over a number of timescales
· Adaptability of plant and animal communities to changes in climate (p343).
· Substantiate the following statement: "The uncontrolled increase in the number of people on earth is a threat to the survival of certain species."
In your answer, you should refer to five principle pressures associated with human population growth:
· Habitat loss and degradation
· Climate change
· Excessive nutrient load and pollution
· Over-exploitation of resources
· Invasive alien species (p344)
[bookmark: _Toc453326640]13.5	THREATENED SPECIES
· Briefly explain the difference between a vulnerable and an endangered species.
In your explanation, you should refer to:
· Vulnerable species: high risk of extinction in the wild in medium-term future
· Endangered species: high risk of extinction in the wild in near future (p345)
· What is the Red Data List?
It is a list which documents at risk species according to the severity of threat they face and the imminence of their extinction – as determined by the International Union for Conservation (IUCN) (p344).
· Describe how data on species' risk of extinction is classified on the Red Data List.
In your description, you should refer to:
	Extinct
	No reasonable doubt that the last individual has died

	Extinct in the wild
	Only known to survive in cultivation, in captivity or naturalized

	Critically endangered
	Extremely high risk of extinction in the wild in immediate future

	Endangered
	High risk of extinction in the wild in near future

	Vulnerable
	High risk of extinction in the wild in medium-term future

	Near threatened
	Close to qualifying for Critically Endangered, Endangered or Vulnerable

	Least concern
	Not near threatened

	Data deficient
	Data insufficient to categorize but listing highlights needs for research, perhaps acknowledging the need for classification

	Not evaluated
	Not assessed against the criteria (p 345).



[bookmark: _Toc453326641]13.6	THREATS TO FLORA AND FAUNA
· Which activities of the earlier African colonists caused the numbers of various species of fauna to decline?
Overhunting (p349)
[bookmark: _Toc453326642]13.7	HABITAT LOSS AND DEGRADATION
· What is the approximate extent of habitat loss in the tropical parts of Africa and Asia?
This question is not relevant.
· Why are pandas a threatened species?
In your answer, you should refer to:
· Loss of habitat due to human encroachment
· Extreme difficulties with captive breeding of pandas
· Continued destruction of panda habitats – even in conservation areas (Wolong Nature Reserve)
· Nature reserve attracts tourists which also increase human population
· Trees are cut for fuel, which further destroys panda habitats 
· Fragmentation of the panda’s habitat has affected the number of bamboo species remaining
· Small, isolated populations of pandas face risk of inbreeding
· Inbreeding may reduce resistance to disease, less adaptability to environmental change and decrease reproduction rates
· Habitat fragmentation increases dangers from outside disturbances (fires and diseases) and invasion by competitors or predators (p346-347).
· Why are dung beetles a valuable species? What is threatening the survival of dung beetles in the Amazon basin?
Dung beetles are a keystone species in the forest ecosystem. Burying dung and carrion as a food source for their larvae facilitates the rapid recycling of nutrients and germination of seeds defecated by fruit-eating animals and reduces diseases levels by killing parasites that live in the dung. The dung beetles are significantly affected by forest fragmentation in the Amazon which causes lower population densities for each species and smaller-sized beetles together with fewer species of beetles (p347-348).
· What is DDT, what is it used for and how does it affect raptors?
DDT is an organochlorine insecticide, used in agriculture and to kill malaria carrying mosquitoes. Raptor population numbers have declined since DDT thinned egg shells, leading to breakage in the nest and alterations in breeding behaviour (p305, 349, 511).
[bookmark: _Toc453326643]13.8	CLIMATE CHANGE
· Explain the impact of climate change on the polar bears, harlequin frogs and the golden toad.
In your explanation, you should refer to:
· Impacts of warming temperatures, increased frequency of extreme weather events and changing patterns of rainfall and drought on biodiversity.
· Warming climate is a significant threat to polar bears because of its effect on sea ice
· Loss of sea ice in the Arctic – which is the primary habitat of polar bears – negatively affects the survival of polar bears
· It is estimated that two-thirds of the world’s polar bears could be extirpated by 2050.
· Large-scale warming of sea surface and air temperatures contributed to the extinction of the Monteverde harlequin frog and the golden toad from the mountains of Costa Rica.
· The demise of the harlequin frog, golden toad and other endemic amphibians in the American tropics occurred due to a fungus that has thrived in higher temperatures.
· The processes of climate change and habitat loss are happening concurrently (p348).
[bookmark: _Toc453326644]13.9	POLLUTION
· Why has "dead zones" in coastal waters increased over the past 100 years?
Rivers carrying heavy nutrient loads severely degrade coastal water quality by creating ‘dead zones’ where decomposing algae use up oxygen in the water to leave large areas completely without marine life. The number of dead zones increased dramatically over the past 100 years (p349).
[bookmark: _Toc453326645]13.10 OVEREXPLOITATION
· Discuss the impact of overexploitation and illustrate by means of relevant examples.
In your discussion, you should refer to:
· Overexploitation from Roman times (elephant, rhino and zebra in Africa north of the Sahara)
· Death of the last dodo by seafarers on Mauritius meant that the tembalocque tree (an endemic species) has been unable to reproduce for the past 300 years because the dodo prepared the tree’s fruit in its gizzard for germination.
· The advent of the firearm enhanced humans’ ability to exterminate fauna in large numbers – resulting to the decimation of the buffalo and extinction of the passenger pigeon in North America.
· The North American passenger pigeon is believed to have been the most abundant bird to ever have inhabited the planet – about 10,000 million in the first half of the 19th century.
· They were killed for their meat and together with the destruction of breeding habitats, were driven to extinction.
· Migrating birds are killed by hunters in Italy and Malta.
· Overhunting pose a big threat for large mammals, whose products fetch high prices in local and international markets.
· The African elephant population was cut by half during the 1980s before a ban on international trade in ivory was introduced in 1989.
· The market for whale products (whale oil and meat) fuelled the hunting of whale species.
· An estimated 250,000 blue whales were killed in the Southern Ocean leaving around 1000 today.
· The market for floral species can also lead to overexploitation.
· Cacti and orchids are at risk from collectors and many species of tree have been reduced in their range by selective logging (sandal tree from Juan Fernàndes island and bois de prune blanc of Mauritius and Réunion) (p123, 351).
[bookmark: _Toc453326646]13.11	INVASIVE ALIEN SPECIES
· Describe the impact of the introduction of the alewife, and lamprey on the Atlantic salmon, lake charr/lake trout. 
In your description, you should refer to:
· Invasion of the alewife and sea lamprey following the completion of the Erie Canal and the Welland Canal.
· Atlantic salmon, lake charr, lake trout and lake herring (all of commercial importance) have been severely depleted by competition for food from the alewife and predation by the sea lamprey.
· The Great Lakes Fishery Commission currently spends about US$25 million per year in lamprey control (use of barriers, traps, periodic applications of a toxicant in their spawning areas and release of sterile males) (p375)
· Explain how the unintentional dispersal of the zebra mussel has an impact on the Great Lakes.
In your explanation, you should refer to:
· Arrival of zebra mussel from the Caspian Sea.
· Within two years, zebra mussel densities had reached 70,000 individuals per square metre in parts of Lake Erie, choking out native mussels in the process.
· The mussels have spread to all five of the Great Lakes as well as numerous other inland lakes and rivers.
· The zebra mussel can now be found in the waters of 23 US states and two Canadian provinces and may cause damage to drinking water treatment plants, electric power generation facilities, dams, boats and fisheries and endemic aquatic communities.
· Economic losses from aquaculture amounts to US$32 million per year (p375-376).



[bookmark: _Toc453326647]13.12	ISLAND SPECIES
· Use your atlas to make sure that you know where the following islands, referred to in chapter 15 in Middleton (pp 306–307), are situated:
· Hawaii
· Madagascar
· St Helena
· Guam
· Mauritius
· Juan Fernandez
[bookmark: _Toc453326648]13.13	CONSERVATION EFFORTS
· Why is biodiversity valuable to humans?
Some people believe the destruction of living organisms is morally unacceptable. Others believe biodiversity is useful to us through the range of ecosystem services it provides – for instance the importance of maintaining genetic diversity in the wild may be useful for agricultural crops. Humans may also attach spiritual or religious value to biodiversity such as the South Asian river dolphin of the Ganges River (p356).
[bookmark: _Toc453326649]13.14	HABITAT PROTECTION
· What percentage of the earth's surface is currently covered by conservation areas?
13%, although the proportion varies at national level. Some countries give protection to more than one-quarter (25%) of their land area (Bhutan, Botswana and New Zealand), while other countries protect less than 1% of their national space (Uruguay, Yemen). The world’s largest protected area is the Northeast Greenland National Park – covering 972,000 km2 of Arctic desert and icecap that has a very small human population. The top five largest protected areas are:
· Rub al Khali Wildlife Management Area in Saudi Arabia – 640,000 km2 of sandy desert
· Chang Tang Nature Reserve – 290,000 km2 on the Tibetan Plateau consisting of alpine and desert steppe at elevations of 4,800 m and higher
· Phoenix Islands Protected Area in Kiribati – 410,500 km2
· Great Barrier Reef Marine Park in Australia – 344,400 km2
· North-western Hawaiian Islands in the USA – 341,400 km2
The total protected sea area is only about 0,65% of the surface area of the oceans (p357).
[bookmark: _Toc453326650]13.15	BANS ON HUNTING AND TRADE
· What are Ramsar and CITES?
The Ramsar Convention is an international convention also known as the Convention on Wetlands of International Importance and CITES is the Convention on International Trade in Endangered Species (p183, 362). 
· Why did the price of ivory fall so drastically in 1989? What was the effect of this on the illegal hunting of elephants in Africa?
The placement of the African elephant on Appendix I of CITES reduced the world price of ivory, resulting in a downturn in poaching of the African elephant (p362). 


[bookmark: _Toc453326651]13.16 	OFF-SITE CONSERVATION PRACTICES
· Compare the advantages and disadvantages of off-site conservation. Illustrate your answer by means of examples of the implementation of off-site conservation.
In your comparison, you should refer to:
· Off-site conservation techniques complement on-site approaches by providing individuals for research, the results of which can be fed back into management techniques in the wild
· Individuals are also provided that can be re-introduced into the wild
· Off-site programmes are of educational value
· Off-site programmes can be expensive, logistically demanding and require long-term management and monitoring
· Plant reintroductions have relatively low rates of long-term success
· Reintroduction of animals is also a difficult task 
· Examples of reintroduction:
· The Arabian oryx to Oman
· [bookmark: _GoBack]The Przewalski horse to Mongolia (p363-365).
[bookmark: _Toc453326652]13.17	CONVENTION ON BIOLOGICAL DIVERSITY
· Explain why the sustainable use and conservation of biodiversity make demands on countries.
In your explanation, you should refer to:
· The requirement of regulating biotechnology firms, access to and ownership of genetic material and payment of compensation to developing countries for extraction of their genetic materials and to the holders of associated traditional ecological knowledge (TEK) (p367).
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