Ecology Essential Concepts 

Ecology is the study of the interactions among organisms and with their environment.

Objective 1 Define key terms needed to understand ecosystems

1) organism: any form of life

2) species: similar organisms that successfully breed under natural conditions (exceptions occur and other definitions are sometimes more appropriate)

3) population: members of the same species occupying the same area at the same time

4) community: populations of all the different species occupying and interacting in a particular place

5) ecosystem: community of organisms with their nonliving environment of matter and energy

6) biome: large region characterized by certain climatic conditions and inhabited mostly by certain types of life.

7) habitat: where an organism or population lives

Objective 2 Define and relate the major trophic (feeding) levels in an ecosystem

1) Producers (autotrophs, including cyanobacteria, algae, and green plants) capture the sun's energy in chemical bonds.  Make food for the entire community. 

2) Consumers (heterotrophs, feed on producers or other consumers)

a) Primary consumers – herbivores (animals that eat plants)

b) Secondary consumers – carnivores (animals that eat other animals) that feed on herbivores

c) Tertiary consumers – feed on carnivores

3) Decomposers – (fungi, bacteria) break down organic matter and release inorganic compounds

Many organisms fit in more than one category.  Omnivores (animals that eat plants and animals), for example, eat both producers and consumers.

Objective 3 Define and give examples of niches

A niche (rhymes with rich) is the way of life of a population and how it relates to its environment.  It includes all the physical, chemical, and biological conditions a species needs to live and reproduce in an ecosystem.  Think of a niche as being the role a type of organism plays.

Objective 4 Describe relationships between organisms in an ecosystem

1) Predator/Prey – one organism kills another

2) Competition – different species using the same resource.

3) Symbiotic (living together)

a) Mutualism ((() – both organisms benefit.  (Examples: lichens, plants and their pollinators.) 

b) Parasitism ((() – one organism benefits at the expense of another.  Unlike predation, however, it is to the parasite's advantage NOT to kill its host.  (Examples: mistletoe sucking sap from a host plant, fleas and their hosts.)

c) Commensulism ((() – one organism benefits and the other is unaffected.  (Examples: epiphytic plant growing on a branch of another plant.)

Objective 5 Create food webs

1) Food chain – a sequence of organisms, each of which is a source of food for the next.  Determines how energy moves from one organism to another through the ecosystem.  Trophic levels are assigned to each organism in a food chain.

2) Food web – all the interconnected food chains in an ecosystem.

3) Biomass – the total mass of organic matter at each tropic level.

4) Ecological pyramids: reflect either the biomass content or energy content of the different trophic levels of an ecosystem.  There is usually more biomass and energy in the form of producers than consumers, more in primary consumers than secondary consumers, and least at the top of the food web. 

Objective 6 Explain how populations and ecosystems change over time

1) Populations changes can be categorized as:

a) boom and bust (population increases dramatically and then just as dramatically it drops)

b) exponential (population continues to increase by some multiple; example doubles every 40 years)

c) S-shaped (logistic) with a decline (increases exponentially, then levels off or declines to carrying capacity.  (Carrying capacity: the maximum population size that can be maintained "indefinitely")

d) stable (population remains constant for a period of time)

2) Ecological succession – a community change in which new populations of organisms gradually replace existing ones.  

a) Primary succession – succession that begins in an area where there is no existing community (eg on lava).  The first group of organisms to occupy an area is called the pioneer community.  Lichens can grow on rocks and produce an acid that helps break down the rocks, leading to an environment in which plants can move in.

b) Secondary succession: succession that occurs in an area with an existing community

c) Climax community: a community that achieves relative stability.  These days most scientists dismiss the idea of a climax community

 Fire, natural, and unnatural disturbances interfere with succession

Objective 7 Describe major biomes

1) Forests:  dominated by trees and shrubs

2) Desert:  evaporation exceeds precipitation.  May be hot or cold.

3) Grasslands: long dry periods and occasional fires prevent growth of large trees.

4) Tundra: characterized by permafrost (permanently frozen soils) under a thin layer that thaws briefly during the short, cool summer.  Lichens mosses and grasses are found.

5) Oceans: large bodies of salt water that cover 71% of the earth's surface.

6) Freshwater lakes and ponds

a) Pond: shallow enough for light to reach bottom (plants can grow throughout)

b) Lakes: light can only reach some parts of a lake bottom (thus plants don't grow from shore to shore)

7) Rivers and streams – have moving water

