Chapter 16 

Evolution of Populations

Key Concepts:

1. How does natural selection affect single-gene and poly-genetic traits?

2. What is genetic drift?

3. What five conditions are needed to maintain genetic equilibrium?

Vocabulary:

· Directional selection

· Stabilizing selection 

· Disruptive selection 

· Genetic drift

· Founder effect

· Hardy-Weinberg principle

· Genetic equilibrium

I. Section 16-2  Evolution as Genetic Change

a. Natural Selection on Single-Gene Traits

i. Can lead to changes in allele frequencies and thus evolution

ii. Figure 16-5 pg 397 discuss write a sentence  describing what you see
b. Natural Selection on Polygenic Traits

i. Phenotypes- the physical characteristics of an individual

ii. Can affect the distributions of phenotypes in any of three ways
1. directional selection- 
a. when an individuals have higher fitness than others  (Fitness-the ability to adapt)

b. the entire species shifts to a new trait

c. Draw curve pg 398
2. Stabilizing Selection- 

a. individuals near the center of the curve have higher fitness
b. the curve narrows

c. draw curve pg 399
3. Disruptive Selection

a. When individuals at the upper and lower end have higher fitness

b. Curve may split in two

c. draw curve pg 399

c. Genetic Drift

i. A random change in allele frequency

1. In small populations, individuals that carry a particular allele may leave more descendants than other individuals, just by change. 

2. Over time a series of chance occurrences of this type can cause an allele to become common in a population.

ii. A migration of a small subgroup of a population is known as the founder effect.
iii. Diagram on pg 400
d. Evolution Verses Genetic Equilibrium
i. Hardy-Weinberg principle- states that allele frequencies in a population will remain constant unless one or more factors cause those frequencies to change.

1. genetic equilibrium- if the allele frequencies do not change, the population will not evolve

2. evolution- when the frequencies do change
ii. Five conditions are required to maintain genetic equilibrium from generation to generation:

1. Random Mating

2. Large Population

3. No Movement into or Out of the Population

4. No Mutations

5. No Natural Selection

Key Concepts:


4. What factors are involved in the formation of new species?


5. Describe the process of speciation in the Galapagos finches?
Vocabulary:

· Speciation

· Reproductive isolation

· Behavioral isolation

· Geographic isolation

· Temporal isolation
I. Section 16-3  The Process of Speciation

a. Isolating Mechanisms

i. As new species evolve, populations become reproductively isolated from each other.

ii. If two populations can not interbreed and produce offspring reproductive isolation has occurred
iii. Reproductive isolation can occurred in 3 ways
1. Behavioral isolation- 

a. when two populations are capable of interbreeding but have differences in courtship rituals of other types of behaviors

b. ex. Some birds have different mating songs
2. Geographic Isolation-

a. When two populations are separated by a geographic barrier

b. Ex. Rivers, mountains, bodies of water
3. Temporal Isolation-

a. In which two or more species reproduce at different times

b. Ex. Some trees release pollen on different days.
b. Testing Natural Selection in Nature

i. Can be observed in nature

ii. Look at the finches of the Galapagos islands

iii. 3 ways to test

1. variation-Grants’ found much variation in the finches

2. Natural Selection- Grants’ found that individual birds with different-sized beaks had different changes of survival.

3. Rapid Evolution-by documentation the Grant’s showed differences between generations
c. Speciation in Darwin’s Finches

i. Speciation in the Galapagos finches occurred by 6 methods
1. Founders Arrive- a new species arrive

2. Separation of Population- birds moved to new island and became separated

3. Changes in the gene pool- became adapted to their new environment

4. Reproductive isolation-some of the adapted birds move back to the original island and do not mate with the old birds on the original island

5. Ecological Competition-as two species now live in the same land the compete for food

6. Continued Evolution-the process describe above repeats itself.
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