Ecology
I. A population is a breeding group do members of the same species. A population does not usually contain all members of a species; it just contains all members within a particular ecosystem.

A. Density is the number of individuals of the population per unit area.

B. Range is the extent of the territory utilized by the population
C. Dispersion is the way members of the population are distributed within the range. There are three general styles of dispersion for the population’s members.

1. Clumped
2. Random
3. Uniform
D. Population size and growth has several important features.

1. Carrying capacity is the average population size which is maintained in an ecosystem. It is determined over a number of years.

2. Populations cycle, and often the cycling of different populations will be related to each other (as in the cycling of predator and prey species)

3. Two kinds of factors affect population size and growth.

a. The effects of density dependent factors increase as the population density increases.

b. The effects of density independent factors are not affected by population density.

II. Communities are associations of numerous species within an ecosystem.

A. Each species represents a piece of a jigsaw puzzle.

B. Each community has characteristic trophic structures.

1. There are several trophic levels.

a. Producers manufacture carbohydrates within their cells. Any photosynthesizer, like a plant, is a producer.

b. Primary consumers eat producers. Herbivores like deer are primary consumers.

c. Secondary consumers eat primary consumers. All consumers above the primary level are carnivores.

d. Tertiary consumers eat secondary consumers.

e. Quaternary consumers eat tertiary consumers.
f. Detrivores (decomposers) digest the carcasses of dead organisms, returning their nutrients to the ecosystem.

g. Omnivores are consumers which will eat both producers and other consumers.
2. Food chains are models which attempt to show the direct predator/prey relationships between species of organisms.
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3. Food webs provide a much more realistic view of these interactions in a community. Many, many chains are actually very interwoven into a complex net. Also, very few organisms survive on just one food source, so organisms often occupy several different trophic levels, depending on what they happen to be eating at the moment.

4. Trophic pyramids attempt to show the relative mass or energy content of each trophic level within an ecosystem. Unlike food chains and webs, they do not convey information about which species are specifically eating which other species, only about the total content of each trophic level. Energy flows from one trophic level to the next higher level as organisms eat each other. However, the transfer of energy is never even close to 100% efficient. Typically, only about 10% of the energy at one level becomes available to support the next higher level. This measure of the efficiency of energy transfer from one trophic level to the next is called ecological efficiency.
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5. Since higher level consumers (“top predators”) are frequently larger than lower level consumers, and amounts of available energy and mass decrease dramatically at each step up the pyramid, there will be far fewer animals present at the quaternary consumer level than at the tertiary consumer level, fewer at the tertiary than at the secondary, and fewer at the secondary than at the primary. Since the entire pyramid rests on the producers, the producer mass in the ecosystem will determine how many higher level consumers can be supported, or even if any can be supported.

C. Population interactions are an important part of an ecosystem.

1. Niches are the “puzzle pieces” represented by each species in a community.

a. Fundamental niche is the potential niche available to a species—the total of all of the resources in the ecosystem that the members of the species could utilize if they didn’t have to share the ecosystem with any other species.

b. Realized niche is the actual niche occupied by a species in a particular ecosystem. It is limited by the overlapping needs of the species sharing the ecosystem.

2. Resource partitioning occurs between species in the ecosystem which have overlapping fundamental niches. Essentially, each species within the ecosystem will use a smaller set of resources than they potentially could in order to minimize competition. The difference between a species’ fundamental and realized niche in an ecosystem is determined by the resource partitioning between that species and other species in the community.

3. The competitive exclusion principle suggests that, in a stable ecosystem, no two species will be in direct competition with each other. Two species with identical resource requirements cannot exist within the same ecosystem unless they partition resources. Otherwise, competition between them will drive one of the species out of the ecosystem.

D. Interactions among species are important, and take a variety of forms.

1. Predation occurs when one organism eats another. Many organisms have elaborate protections against preation.

a. Plants use a variety of defense mechanisms.
i. Some plants have chemical defenses, such as resins and tannic acid, which make the plant’s tissues distasteful or poisonous to animals.

ii. Plants may also have physical defenses like thorns and spines.

b. Animals also use various strategies.

i. Many animals avoid being prey by blending into the background, often using camouflage coloration.

ii. Animals may also use a variety of chemical or physical defenses.

iii. Animals may have warning coloration. This is generally accompanied by some feature which makes the animal unpleasant to eat.

iv. Another coloration strategy is mimicry. A mimic has coloration similar to another species whose coloration protects it (eg, a species with warning coloration).

2. Sometimes organisms live intimately together in symbiotic relationships. There are three general types of symbiotic relationship.

a. In parasitism, one organism (the parasite) benefits, and the other (the host) is harmed. Evolution tends to cause parasitic relationships to become more and more mild until eventually the host is no longer harmed and may, in fact, come to benefit from the relationship.

b. In commensalisms one partner benefits, and the other is neither harmed nor helped. Many commensalistic relationships probably began as parasitic relationships.

c. When both partners benefit, the relationship is called mutualism. Again, mutualistic relationships probably evolved from commensalistic relationships which were once parasitic.

III. Resources in ecosystems fall into two general categories: chemical nutrients and energy. These two kinds of resources are handled in different fashions by an ecosystem. 

A. Energy moves through the organisms in the ecosystem in a linear fashion, eventually being lost to the ecosystem. It is not recycled or reused. It is this linear passage of energy through the ecosystem which is what allows the life in the ecosystem to apparently defy the second law of thermodynamics.
B. Many nutrients cycle within the ecosystem, being passed through biotic and abiotic components of the ecosystem. These cycling patterns are called biogeochemical cycles.
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A Food Web
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