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2.1.1 Distinguish between biotic and abiotic (physical) components of an ecosystem.

· Biotic = Living. “A factor created by a living thing or any living component within an environment in which the action of the organism affects the life of another organism, for example a predator consuming its prey.” (from www.biology-online.org) 
· Flora = plants
· Fauna = animals 
· Predation = hunting 
· Interspecies competition = different species competing for the same resources
· Intraspecies competition = members of the same species competing for the same resouces
· Abiotic = non-living. “A non-living chemical or physical factor in the environment, such as soil, pH, forest fire, etc.” (www.biology-online.org) 
· Edaphic factors: geology
· Soil composition & nature - 
· sand/silt/clay/OM content influences availability of water and nutrients for plant life
· Salinity & pH also influence nutrient availability
· Type of bedrock determines mineral content in soils
· Aeration/compaction - particle spacing within soil makes water & air more or less available to plants and micro-organisms living in the soil
· Topography - slope influences erosion, runoff, & soils’ ability to hold water
· Climatic factors - Light, temperature, humidity, precipitation
· Social factors - land and resource use 
· Agriculture
· Large-scale forestry
· Urbanization 
· Industry
2.1.2 Define the term trophic level.

2.1.3 Identify and explain trophic levels in food chains and food webs selected from the local environment.

· Trophic level: “A position in a food chain or Ecological Pyramid occupied by a group of organisms with similar feeding mode.” (www.biology-online.org) Basically, where an organism falls within the web of living things in an ecosystem.
· Autotrophs = producers. “self-feeders” make their own food via photosynthesis
· Heterotrophs = consumers. Must get energy and nutrients from other living organisms.
· Primary consumers - herbivores eat only plant material
· Secondary consumers - omnivores eat primary consumers and producers
· Tertiary consumers - mostly carnivores that eat other consumers
· Quaternary consumers - top of the food chain carnivores, the big hunters
· Decomposers - obtain nutrients by breaking down dead organic matter
· Detritivores - obtain nutrients by breaking down decomposing matter
2.1.4 Explain the principles of pyramids of numbers, pyramids of biomass, and pyramids of productivity, and construct such pyramids from given data. 

2.1.5 Discuss how the pyramid structure affects the functioning of an ecosystem.

Ecological pyramids - 

Graphic models showing differences in living matter at each trophic level in an ecosystem

· Pyramids of numbers:
· show how many organisms at each trophic level
· base level (producers) usually greatest in number
· top level is least
· snapshot in time
· Pyramid of biomass:
· shows the total dry biomass at each trophic level
· must kill the organism to measure its dry biomass, so not practical or ethical to measure all the biomass at a trophic level
· snapshot in time
· Pyramid of productivity:
· energy being generated or available as food at each trophic level
· shows flow of energy over time among trophic levels
Source: Rutherford, Jill. Environmental Systems and Societies Course Companion. Oxford University Press. Oxford. 2009.

2.1.6 Define the terms species, population, habitat, niche, community and ecosystem with reference to local examples.

· Species:
· An individual belonging to a group of organisms (or the entire group itself) having common characteristics and (usually) are capable of mating with one another. (source: www.biology-online.org)
· taxonomic group whose members can interbreed (source: wordnetweb.princeton.edu/perl/webwn)
· Population:
· A group of organisms of one species that interbreed and live in the same place at the same time (e.g. deer population). (source: biology-online.org)
· A group of individuals of one species, which live in a particular area and are much more likely to breed with one another than with individuals from another such group. (source: symposia.cbc.amnh.org/archives/seascapes/glossary.html)
· Habitat:
· the type of environment in which an organism or group normally lives or occurs (source: wordnetweb.princeton.edu/perl/webwn)
· The home to a particular organism where the species will attempt to be as adaptive as possible to that particular environment. (source: biology-online.org)
· Niche:
The role or functional position of a species within the community of an ecosystem.

· (Source: www.sdnhm.org/exhibits/mystery/fg_glossary.html)
· The interrelationship of a species with all the biotic and abiotic factors affecting it. (source: biology-online.org)
· Community:
a group of interdependent organisms inhabiting the same region and interacting with each other

· (source: wordnetweb.princeton.edu/perl/webwn)
· The organisms living in a community interact with one another, often, affecting each other’s abundance, distribution, adaptation, and existence. An ecological community may range in size from the very small community as in a pond or a tree to the huge regional or global community as in a biome. (source: biology-online.org)
· Ecosystem:
· A system that includes all living organisms (biotic factors) in an area as well as its physical environment (abiotic factors) functioning together as a unit. (source: biology-online.org)
a dynamic complex of plant, animal and micro-organism communities and their non-living environment, interacting as a functional unit, [applicable on a variety of scales].

· (source: citizenship.yara.com/en/resources/glossary/index.html
2.1.7 Describe and explain population interactions using examples of named species.

Bioaccumulation - a chemical or substance which does not break down (or breaks down slowly) in an organism's body will accumulate over time as that organism ingests more and more of the substance

Biomagnification - concentrations of slowly-decomposing substances increase with each higher trophic level

· Producer absorbs small amount of substance
· 1st consumer eats many producers & absorbs substance from each one = higher concentration
· 2nd consumer eats many 1st consumers & absorbs substance from each = still higher conc.
· 3rd consumer eats many 2nd consumers & absorbs substance from each = even higher conc.
· 4th consumer...pattern continues up the food chain/web with highest concentrations at top
Mutualism - interaction between species which are mutually beneficial (i.e. both gain something positive from the interaction and neither suffers)

· a.k.a. symbiotic relationship
· Examples of symbiotic relationships:
· Lichens are a combination of a fungus and either algae or cyanobacteria (photosynthetic bacteria). They exchange sugars, minerals, and water.
· Nitrogen-fixing plants (family Leguminocae) and the Rhizobium bacterium on their roots. The plant provides sugars, while the bacteria 'fix' atmospheric nitrogen in a form that the plant can use to build its biomass.
· Mycorrhizal fungi grow on many tree roots. The fungi absorb phosphates from the soil and increase the surface area of the roots, which means the tree gains phosphates for growth and is also able to absorb more water and minerals from the surrounding soil.
· parasitism (below)
· commensalism, in which one organism gains something, while the other is either not harmed at all or not significantly harmed. In a commensal relationship, one organism distinctly gains something at a cost, however small, to the other organism.
· Examples of commensalism:
· Heartworms live in the right side of dogs' hearts ingesting protein and nutrients from the blood; if the population of heartworms grows too quickly, they can clog the dog's heart and kill it, destroying the heartworms' colony
· Remora sharks have a 'sucker' on the top of their heads they use to attach themselves to the underside of larger animals, usually whales. When the whales feed, the remora shark is there to gobble up any scraps the whale leaves behind or drops. (Source: http://www.cbu.edu/~seisen/ExamplesOfCommensalism.htm)
Parasitism - a form of mutualism in which one organism lives in or on another.

· Generally speaking, parasites don't kill their hosts because they need the host in order to survive; without a living host, the parasite will also die.
· Examples:
· tapeworms live in another organism's digestive tract and feed on the digested material
· fleas, ticks, and mosquitoes ingesting protein from the blood of their hosts
Predation - simply put: hunting.

· A predator kills and eats prey.
· Predation is not limited to animals eating animals! There are carnivorous plants that capture and digest animals:
· Examples of predation:
· most of the interactions you've seen in the Tanzanian savanna (lions/zebras, cheetahs/antelope, etc) too many to list
· Venus flytraps (Dionaea muscipula) capture insects, arachnids, and occasionally small amphibians and rodents
· Pitcher plants (Genus Nepenthes) have specialized leaves which hold water and digestive juices and are covered in a slippery surface so that whatever falls into the pitcher cannot climb out
· Bladderworts (Genus Utricularia) like the Venus flytrap use trigger hairs to campture microbes or other small organisms
· Sundews (Genus Drosera) produce sweet-smelling and very sticky nectar. When insects try to eat the nectar, they stick to the sundew and are digested by it. (Source:http://www.sarracenia.com/faq/faq5240.html)
Sir David Attenborough is one of my heroes. Check out this video of his about carnivorous plants (From "The Secret Life of Plants" via YouTube)

Herbivory - just like predation, except that the predator kills and eats plants instead of animals. All grazing animals (cows, goats, sheep, buffalo, antelope, zebras to name a few) practice herbivory.

Competition - different organisms compete against one another for limited resources.

· 'Resources' can mean water, food, shelter, nesting sites, sunlight, space, or hunting grounds.
· Intraspecific competition (competition within members of the same species) tends to limit the population of that species within an ecosystem.
· Interspecific competition (between different species) can result in shared resources and relatively balanced populations of both species, OR one species can out-compete the other and remove the weaker species from the ecosystem. This is called competitive exclusion.
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