UNIT 3

ECOLOGY

Ecology:
Relationships between living things and their environment.

Reasons to study:
1.  Find out how organisms live.




2. Find out potential effects of our actions




3. Find out how to maintain healthy ecosystems.

I. Organization of the biosphere

A. Biosphere is the area of the earth where life exists; extends from the depths of the ocean to a few kilometers above the land.

1. A physically distinct self-supporting unit of interacting organisms and their environment

Ex: forest
2. Four important processes:

a. production of energy from sunlight

b. energy transfer- from one trophic level to another

c. decomposition

d. reuse of nutrients

3. Abiotic vs. Biotic

a. biotic- living things
b. abiotic- non-living things (light, water, wind, temperature and nutrients)

B. Communities and Populations

1. Communities: an ecosystem’s interacting biotic factors
2. Communities may be broken down into smaller units called populations

a. Populations: a group of individuals that belong to the same species that occupy common area and share common resources

b. A community may have 1000’s of populations
C. Habitats and Niches

1. Habitat: surroundings where particular species can be found

2. Niche: the organisms total way of life- biotic and abiotic factors (how much moisture it needs, where it lives, what it eats, when and how it reproduces)

II. The Transfer of Energy

Organisms in a community survive by either producing or consuming food

A. Trophic Levels- various levels of feeding within a community
1. producers: lowest level—PLANTS

2. herbivores:  primary consumers; eats only plants, vegetarians

3. carnivores: two types

a. first order carnivores/ secondary consumers- feeds on herbivores

b. secondary order of carnivores/ tertiary consumers- feeds on the first order of carnivores

4. Omnivores: feeds at all levels; eats plants and animals

5. Decomposers: feeds at all levels; bacteria and fungi that breakdown dead plant and animal tissue so nutrients are returned to soil

B. Food Chains- systems where one organism feed upon another at a lower trophic level

1. ex. Plankton

copepod
sand eel
    herring

human

very simple, not usually found in nature ( too dangerous)

C. Food Webs- overlapping food chains; the usual situation in nature. Organisms can represent more than one trophic level. Can eat a producer and be eaten by a consumer

D. Ecological pyramids- Visual representations of the available energy in an ecosystem in each trophic level.  There is a decrease in available energy in an ecosystem proceeding through each trophic level.







Biomass- weight of an organism after the water is removed.
III. Biotic Relationships

A. Competition and Predation

1. Competition: struggle among organisms for natural resources; INTERspecific (same species) or INTRAspecific (different species)

2. Predators: organisms that eat other organism. Prey the organisms that predators consume.  Predators and prey exist in a balanced relationship

B. Symbiosis: “living together” 

1. Mutualism: Two organisms live together (or cooperate) to benefit each other (+ +)

Ex. Termite and a protozoa, lichen (fungus and algae)

2. Commensalism: One organism benefits and the other is NOT harmed or benefited (+ =)

Ex. Barnacles and whales
3. Parasitism: One organism benefits the other is harmed (+ -)
Ex. Tapeworm and human

IV. Population Growth- population is a group of individuals of the same species inhabiting a similar area

A. Biotic Potential

1. The rate at which a population would reproduce if every new individual lived and reproduced at maximum capacity

Ex. Houseflies


Females mate 7x per year- lay 100 eggs each time-  about ½ the offspring are female.  If  the population reproduced at max. capacity, the housefly population from 1 male and 1 female would exceed (be greater than) 5 TRILLION in 1 year.

2. There are mechanisms to control populations so they do not achieve biotic potential

B. Carrying capacity

1. populations undergo a “lag phase” of growth- a slow period as populations become established

2. When the population reaches a certain size’ “exponential Growth” begins.

This type of growth is shown graphically as a J-curve






TIME

3. The size of the populations soon begins to stabilize or reaches a “stabilizing phase”; this occurs because the carrying capacity of the species is reached-  maximum number of individuals of  a species that the environment can support.

This is shown graphically as an S-curve.



C. Limiting Factors and Density

1. limiting Factors – environmental factors that stabilize population size and keep species from reaching their biotic potential

ex: warbler- availability of space, food, nesting matches

ex. Trout- amount of dissolved Oxygen in the water, amount of food, and water temp.

2. Population density- the number of individuals in a given area at a specific time

a. density independent factors- effect NOT determined by density of the population


ex. Weather, landslides, floods, fires

b. density dependent factors- effects ARE determined by the populations density


ex. Food, spread of disease

When a population’s density is low, density dependent factors are not limiting (because there are enough resources).  As the population becomes more dense, the greater their influence.

D. Changes in Population Size

1. Change in population size equals:

(births  + immigration) – ( death + emigration)

(# born + # moving into the area)  minus  (# that die + # leaving the area)

a. Immigrant- organisms entering the population

b. Emigrant- organisms leaving the population

2. Growth rate- rate at which the population is growing or declining- usually written as  percent ( % )
a. birth rate – rate at which birth occurs

b. death rate – rate at which death occur

3. Dramatic Changes

a. Population CRASH- natural catastrophe (fire, flood, famine) destroys population

b. Population EXPLOSION- dramatic increase in the number of individuals in a population; may occur when new food supply becomes available or a predator is remove (key stone species)
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