Types of Natural Selection:

1. Directional – when the adaptation tends to shift toward either extreme trait and not the combined trait

2. Stabilizing – when the adaptation is so strong as the combined trait that the extreme ones are eliminated

3. Diversifying – when the combined trait is selected against leading to 2 groups (each having one of the extreme traits) that may lead to new species IF they can no longer reproduce with each other and produce viable offspring (that can continue their species)

Characteristics of Generalists and Specialists:


Generalists
Specialists

Broad niche
Narrow niche


General food requirements
Special food requirements


Wide range of tolerances
Narrow range of tolerances


Short life span
Long life span


Reproduce quickly
Reproduce slowly


Many offspring
Few offspring


Small size
Large size

2 common methods of speciation:
1)
geographic isolation — groups of the same population become physically separated for long periods and begin to develop differently

2)
reproductive isolation -- when mutations and natural selection operate independently in two isolated populations

a)
divergence — members of isolated populations become different in genetic makeup where they can no longer interbreed

b)
convergence — members of different populations on different geographic locations undergo changes that are similar (usually due to climate) and so morphologically favor each other (they look similar but aren’t the same species)

3 major factors affecting species diversity:

1)
latitude—species diversity on continents decreases with distance from the equator toward the poles

2)
depth (aquatic systems) — species diversity increases from the surface down to a depth of 2,000 meters, begins to decline and then increases dramatically near the deep sea bottom

3)
pollution (aquatic systems) — species diversity decreases as pollution increases and greatly hampers reproduction

Island Biogeography — the number of species found on an island is determined by a balance between 2 factors:

1)
the rate which new species immigrate to the island

2)
the rate which species become extinct on the island affected by 2 features of the island:

a.
the size of the island

b.
the distance of the island from the mainland

A small island will have a lower species diversity due to lower immigration and it could have a higher extinction rate if compared to a larger island at the same distance from the mainland

Two islands of the same size: the one that is closer to the mainland will have a higher species diversity — more immigration and less extinction

Invasive (Alien, Nonnative, Exotic) Species —species that are not native to the area and because they have no natural predators there invade and take over niches of the native species


driving some to extinction. Examples: purple loosestrife, kudzu, zebra mussel, African honey bee, Chinese privet, Asian Longhorn beetle, etc.

Indicator species — species that serves as an ‘early warning’ signal about environmental problems. Examples: Salamanders, frogs, toads (due to their semipermeable skin), migratory birds (due to their need for habitats en route), trout (small tolerance ranges)

Keystone species — play pivotal roles in the structure and function of an ecosystem due to their strong interactions with other species and they process material out of proportion to their numbers or biomass. Examples: alligator, flying fox bat, prairie dogs, dung beetles, elephants, beavers, etc.

5 basic types of interaction between species:

1)
competjtion

a)
intraspecific competition — competition between members of the same species for the same resources i.e. secreting chemicals, dispersing seeds further, territoriality

b)
interspecific competition — competition between different species for the same resources (food, space, other limiting resources). The more the niches of 2 species overlap the more they compete with each other.

c)
interference competition — one species may limit the availability of a resource to the other species

d)
exploitation competition — both species have equal access to a resource but the speed that each is able to get to the resource inhibits one of the species

2)
methods to escape capture — mimicry, camouflage, fast get-away, protective shells, spines/quills, distinctive odors, emitting foul or toxic chemicals, physical displays

3)
parasitism – where one species benefits but the other is harmed
                        4)  
mutualism  - where both species benefit from their association                   symbiosis
5)   commensalisms – where one species benefits and the other is NOT harmed
Competitive Exclusion Principle —when 2 species compete to the extent that one species out competes for the resource and the other species either dies or migrates to another area. 

NO 2 species can occupy the same niche at the same time.

Resource partitioning — when competing species change to actually share resources instead of competing for them. They tend to divide up the resource and only use certain parts of it. Examples: warblers, lions & leopards, hawks & owls, etc.

