Environmental Science Final Exam/Chapter 12 Test Review
EddY
Biodiversity- the diversity of genes, species, and ecosystems in a region
Extinction- the death of a species, the elimination of all in the individuals of a particular kind, caused by
· Species that have small populations or small dispersed individuals or low population density are more likely to extinct
· Specialized organisms extinct sooner than generalized organisms
· Carnivores at high trophic levels in food chains that have low populations and reproduction
The purposeful use of fire marked the capability of humans to change ecosystems ( humans destroy climax communities and return them to successional stages
Loss of biodiversity is a major consequence of human domination of the earth and a threat to the human occupants
Genetic diversity- the number of different kinds of genes present in a population or a species
· Mutations are changes in the genetic information of an organism. 
· Migration of individuals ( genes are entering or leaving a population
· Sexual reproduction ( generate more genetic combinations during fertilization
· Selective breeding ( eliminate undesirable characteristics and select desirable ones
Species diversity- a measure of the number of different species present in an area
· Species richness-> the number of different kinds of species in an area
· Taxonomic richness( taxonomic categories of organisms present


A region with many different taxonomic categories have higher species diversity
12 taxonomic groups: Insects, plants, fungi, protozoa, algae, fish, birds, reptiles, sponges, bacteria, amphibians, mammals
Factors that influence species diversity
· The evolution and geologic history of a region
· Invading species eliminate native species

· Human convert natural ecosystem to human-managed agricultural, forest, aquaculture, urban ecosystems
· Human harvest certain species for use and eliminate species that compete with more desirable species
Ecosystem diversity- a measure of the number of kinds of ecosystems in an area
Deserts have low rainfall and thorny woody plants
Local topographic conditions (e.g. ridges have different vegetation on north and south facing slopes)
Biological and ecosystem services value of biodiversity
· We rely on organic molecules produced by other organisms for food
· Maintain gene banks of wild and primitive stocks of crop plants
Agriculture
· Some insects are pollinators ( elimination of beneficial insects may harm agriculture
· Symbiotic nitrogen-fixing bacteria live in plant roots
Network of roots in forested area and grassland tie soil together and protect watersheds
· Mangrove forests, marshes, wetlands protect shore lands from erosion
· Plants remove carbon dioxide from the atmosphere in ecosystem through photosynthesis
· Bacteria recycle nitrogen in ecosystem

· Decomposer organisms recycle natural and human produced organic wastes
· Decomposers are important in production and modification of soil
Ethical value of biodiversity
· All species have an intrinsic value and a fundamental right to exist
· Ethical position is unrelated to social or economic considerations
· 80% North Americans live in urban settings and have little natural experience
List 6 estimated values of ecosystem services
· Soil formation ( weathering, organic matter
· Recreation ( outdoor recreation, ecotourism, sport fishing
· Nutrient cycling and waste treatment ( nitrogen, phosphorous, organic matter availability
· Water service ( irrigation, industry, transportation, watersheds, reservoirs, aquifers
· Climate regulation ( greenhouse gas regulation
· Refuges ( nursery area for animals, stopping place during migration, over-wintering areas
· Disturbance regulation and erosion control ( protection from storms and floods, drought recovery
· Food and raw materials ( hunting and gathering, fishing, lumbering, fuel wood
· Genetic resources ( medicines, reservoir of genes for domesticated plants and animals
· Atmospheric gas balance ( carbon dioxide, oxygen, ozone, sulfur oxide
· Pollination and pest control ( increased production of fruits
What are four major human activities that threaten to reduce biodiversity? 
· Habitat loss ( human convert natural ecosystem to human-dominated system
· Overexploitation ( humans harvest organisms faster than the organisms can reproduce
· Introduction of exotic species ( exotic species compete with native species and drive them to extinction
· Persecution of pest organisms ( many large carnivores were hunted because of threat to humans and livestock
The World Conservation Union estimates that the habitat loss is 80-90%
What are the primary activities that lead to habitat loss?
Farming, modification of aquatic habitats, conversion to urban and industrial landscapes, conversion to agriculture
Deforestation- destroy much of the forested land and return other forests to an earlier successional stage
Forests provide many ecosystem services
· Forested areas modify the climate, reduce rate of runoff, protect soil form erosion and provide recreational opportunities
· Removal of trees leads to flooding and soil erosion 
Tropical soils have low fertility and highly erodible ( hard to regenerate after logging
Clear cutting- the most controversial logging practices, all of the trees in a large area re moved
Patch-work clear cutting- smaller areas are clear-cut among patches of untouched forests
Reforestation- clear-cut sites where natural reseeding or regrowth is slow may be need to be replanted with trees
Selective harvesting- allow harvesters to take individual, mature high value trees without completely disrupting the forest ecosystem
Rangelands ( arid and semiarid lands and support grasses or drought-resistant shrubs
Conversion of rangelands to grazing by domesticated animals
Eg.1 eliminate certain plants species that are poisonous or not useful as food for grazing animals
Eg.2 plant specific non-native grasses
Eg.3 selective eating habits of livestock reduce certain species of native plants and encourage others
Desertification- conversion of arid and semiarid land to desert due to overuse of land, overgrazing, and removal of vegetation
Habitat loss is also a problem in aquatic system. Trawls should be banned as a fishing technique because of damage done to ocean bottom. The size of the trawl should be limited.
Conversion to urban and industrial uses

· Urban areas are heavily impacted by human activity
· Much impact of urban centers can be reduced with proper land-use planning

70% of world’s marine fisheries are overexploited
Aquaculture- fish farming
· Raising fish in concentrated settings results in increased nutrients in the surrounding water from uneaten food and the wastes the fish release ( local algal blooms ( depletion of oxygen ( negatively affect other fisheries

· Introduction of exotic species have a negative impact on native species
· 60% of aquaculture production is from fresh-water systems

What are the environmental impacts of freshwater aquaculture?
· Nutrient overloads from concentrations of fish can pollute local bodies of water
· The escape of exotic species may harm native species
· Freshwater aquaculture involves conversion of land to a new use
Bush meat- meat from wild animals
Wildlife Conservation Society ( 70% wildlife species in Asia, Africa, and 40% in Latin America is hunted unsustainably
Exotic species

· 30% birds and 15% plants are threatened because they are unable to compete against invasive exotic species


Introduction of rats impact nesting birds


Introduction of cats and foxes into Australia ( reduction of populations of native marsupials 

· Introduction of disease in American diseases
· Freshwater ecosystem is affected by accidental and purposeful introductions

Control of pest organisms
· Mountain lions and grizzly bears hunted to reduce livestock loss
· Gamekeepers kill predators or unwanted competitors

· Cowbird and Kirtland’s warbler ( cowbirds lay egg in nests of other birds and the hatching pushes the warbler chicks out of nest( trapping and killing cowbirds is necessary for warblers
The World Conservation Union (IUCN)( 500000 species of plants and animals may be exterminated
· Endangered species ( survival is unlikely if the conditions threatening their extinction continue
· Vulnerable species ( decreasing populations and will become endangered unless causal factors, such as habitat destruction is eliminated
· Rare species ( small worldwide populations and could be at risk in the future
· Indeterminate species ( thought to be extinct, vulnerable, or rare, but so little is known about them that they are impossible to classify
Give 4 policies of Convention on Biological Diversity
· Develop national strategies for the conservation and sustainable use of biological diversity

· Identify components of biological diversity important for its conservation
· Monitor biological diversity

· Identify activities that have adverse impacts on the conservation and sustainable and use of biological diversity
· Establish a system of protected areas
· Rehabilitate and restore degraded ecosystem and promote the recovery of threatened species
· Develop or maintain necessary legislation for the protection of threatened specie and populations
· Integrate consideration of the conservation and sustainable use of biological resources into national decision making
Wilderness- an area where the Earth and its community of life are untrammeled by man, where man himself is a visitor who doesn’t remain
Give 3 Sustainable management techniques
· Cover( any set of physical features that conceals or protects animals from the enemies
· Habitat management( the habitat modifications made to enhance the success of a species
· Population assessment and management( high reproductive potential, protection from hunting, restoration of habitats
· Regulation of hunting activity( hunting occurs in fall; when a population is below desired number organisms may be artificially introduced
Migratory birds ( travel north in spring to reproduce during the summer months and return to the south when cold weather freezes ponds, lakes, and streams that serve as their summer homes
Ducks unlimited in Canada

· Work to prevent the draining of small ponds and lakes that provide nesting areas for the birds
· Impoundments are created where it is practical ( birds migrate southward during fall hunting season, wildlife refuges provide resting places, food, and protection from hunting
· refuges are important over-wintering areas where waterfowl can find food and shelter
Sustainable management of fish populations

· The most productive areas of the ocean are those close to land

· Poor watershed management results in siltation ( clogs gills of young fish
Name three ways humans directly alter ecosystems
We replace natural ecosystems with domesticated ecosystems.
We introduce exotic species to the ecosystems.
We harvest for the plants, and hunt for the animals in the ecosystems.
Why is the impact of humans greater today than any time in the past?
Our population is greater than any time than before, so there is a greater need for natural resources and larger impact on the environment. Our technology is also more advanced than before.
What are the major causes of biodiversity loss in marine ecosystems?
Overexploitation of fish, introduction of exotic species, campaigns against pest species.
List three problems associated with forest exploitation
Soil erosion, loss of animal habitat and biodiversity, loss of scenery
List six techniques utilized by wildlife managers

Habitat analysis, population survey/census, predator control, establish refugee, habitat management, stock areas with game species
What special problems are associated with waterfowl management?

Protect the summer nesting area, protect refugees from hunters, protect food and shelter in over-wintering areas
List three actions that can be taken to prevent extinction
Preserve habitat, educate local people, legislation to protect species
Global water resources

Distinguish between surface water and groundwater

Surface water is free water that exists at the surface in lakes, streams, and rivers. Groundwater is the water located beneath the ground surface in soil pore spaces and in the features of rock formations.
Explain why some deep but extensive aquifers, such as the Ogallala, are considered nonrenewable
The recharge times are too long, up to thousands of years, compared to the rate at which it is used.
Describe the factors that might influence the long term viability of an aquifer
Recharge time and rate of extraction. Long recharge time and fast rate of extraction make an aquifer not viable in long-term.
Only a small proportion of the Earth’s water exists as usable freshwater at the Earth’s surface. Describe five ways in which supplies of freshwater could be increased in a particular area.
· Withdrawal of groundwater

· Desalination plants

· Transport water in from other areas

· Improve the efficiency of water use

· Treatment of large volumes of waste water

· Build dams or reservoirs to save water

Much of the Earth’s freshwater is locked up in ice. Describe the critical role of this “unavailable water”
It is used to regulate the climate temperature. The glaciers reflect sunlight to prevent the Earth from getting overheated.

Explain why delta regions are amongst the most fertile in the world
They are flood plains, receiving the silt deposits and sediments when the river floods. So there is a large exchange of nutrients.
Describe how flood control schemes can detrimentally affect this fertility

The nutrients will be used up, and there is no supplement after flood control. So the water will be gone and cause the salination of soil (accumulation of salt in the soil).
Discuss the association between the location of the world’s major water resources, areas of high biodiversity, and human population density. 

Each civilization is associated with a waterway. Wherever waterways are, there will be a civilization. Meanwhile, there will be high biodiversity around waterways. So humans and the species near the waterways often compete with each other, and biodiversity will be harmed by humans.
Tropical deforestation
Describe three reasons why tropical rainforests should be conserved
· reduce carbon dioxide in the atmosphere through photosynthesis which reduces the effects of global warming

· provide habitats for many species; so rainforests maintain species diversity
· tropical rainforests are gene bags for many unknown species, which can be utilized as medicine
Identify the three main human activities that cause tropical deforestation and discuss their detrimental effects
· Logging of wood causes deforestation which result in habitat loss and biodiversity loss
· Road building which cuts through forests, also destructs the wildlife habitat and landscape 
· Conversion to agriculture on soil which is too infertile; it not only destructs forests but also misuses the soil
The Impact of Alien Species
Give an example of an alien species and discuss the impact it has had on an named ecosystem
The brush tail possum was deliberately introduced to New Zealand from Australia in the 1800s to supply the fur trade. In the absence of natural predators and with an abundance of palatable food, possums have devastated New Zealand’s flora and fauna. They are voracious omnivores where they selectively feed on the most vulnerable plant parts and eat the eggs and nestlings of birds, and compete with native species for food. There are now more than 70 million of them and they are widespread throughout the country. Possums also carry bovine tuberculosis and pose a risk to livestock in regions bordering farmed lands.
Describe an example of biological control of an invasive species
We can introduce the predator species that feed on such invasive species.
E.g. caterpillars of moth feed on cactus (invasive)

aardvarks feed on ants (invasive)
