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4.1 Biodiversity in Ecosystems 

4.1.1 Define the terms biodiversity, genetic diversity, species diversity, and habitat diversity. 

· biodiversity - biotic + diversity 
· the number of different species of living organisms living in an area
· genetic diversity - 
· the variety of different types of genes in a species or population. deliver.jsi.com/dhome/resources/glossary/malariaglossary
· larger population = greater genetic diversity
· species diversity - 
· the number of different species in an ecosystem AND their relative abundance and distribution
· in other words, it’s a measure of how many species there are, the number of organisms of each species, and how they are spread out through the ecosystem
· Simpson’s diversity index is a good indicator
· habitat diversity - 
4.1.2 Outline the mechanism of natural selection as a possible driving force for speciation.

· natural selection:
· the environment determines which characteristics are best adapted for survival
· if an organism survives, it can reproduce
· if an organism reproduces, it passes on its genes
· speciation:
· The formation of two or more species from one as the result of divergent natural selection and response to changes in environmental conditions. (environment.nelson.com/0176169040/glossary.html)
· Changes in related organisms to the point where they are different enough to be considered separate species. This occurs when populations of one species are separated and adapt to their new environment or conditions (physiological, geographic, or behavioral). (www.chrysis.net/chrysis/resources/glossary_bio.htm)
· Different genetic mutations may result in different successful adaptations to the local environment. If the environment is sufficiently different where 2 populations live, the adaptations for which the environment selects will also differ. 
· Eventually, the populations’ genetic makeup will differ enough that they can no longer interbreed even if brought back together in the same location.  
4.1.3 State that isolation can lead to different species being produced that are unable to interbreed to yield fertile offspring. 

· isolation by physical barriers - rivers, mountains, glaciers (esp. during ice ages), oceans
· isolation by human interference - clearing forest, agricultural development, building dams and roads
· Examples:
· endemic species of plants and chameleons in Eastern Arc (Usambara and Pare) and Western Arc (Udzungwa) Mountains of Tanzania
· Darwin’s finches in Galapagos Islands
· Red and grey wolf populations in N.America
· brown, black, and polar bears in N.America and Arctic 
4.1.4 Explain how plate activity has influenced evolution and biodiversity. 

· tectonic theory - Earth’s landmasses move slowly around the surface of the planet due to convection currents in the molten mantle below the lithosphere
· Africa and South America were once a single continent
· Australia was once attached to North America 
· Madagascar split from the east coast of Africa about 160 million years ago
· the Indian subcontinent was once and island before colliding with Asia to create the Himalaya Mountains
· examples of how tectonic movements have influenced evolution:
· gene pools of geographically isolated areas no longer mix, leading to speciation and localized specialization within populations
· marsupials are found on only 2 continents (Australia & N.America). All evolved from a common ancestor, but the kangaroo, koala, and opossum fill different ecological niches within their respective environments
· lemurs on Madagascar extinct elsewhere on the planet
· differences between African and Asian elephants
· American beech trees vs European beeches 
4.1.5 Explain the relationships among ecosystem stability, diversity, succession, and habitat.

· main idea - more complex ecosystems are more stable 
· succession - the gradual change from a disturbed site to a climax community which exists in a steady-state (dynamic) equilibrium
· diversity - 
· habitat diversity = more biodiversity because there are more ecological niches to be filled; therefore, greater habitat diversity = more stable 
· more biodiversity = more stable because there are more species capable of fulfilling different ecological niches, should one species die out or decrease 
· more complex food webs = more stable because consumers have more options should one of their food sources collapse, they have alternatives (i.e. there are a variety of energy and nutrient pathways through the system rather than just one)
· human activities (farming, mining, urban sprawl) simplify ecosystems and remove/degrade habitat, making the system less stable
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