Evolution Study Guide

1. What is microevolution? 
the change in allele frequencies that occur over time within a population
2. What is macroevolution?  evolution on a scale of separated gene pools. Macroevolutionary studies focus on change that occurs at or above the level of species, in contrast with microevolution, which refers to smaller evolutionary changes (typically described as changes in allele frequencies) within a species or population.
a.  List and describe the two patterns of macroevolution.

1. Gradualism- evolution proceeds mainly by the accumulation of gradual changes
2. Punctuated Equilibrium-proposes that once formed most species will exhibit little net evolutionary change for most of their geological history, remaining in an extended state of stasis.
3. List and describe the evidence for evolution.

1. Fossil record
2. Comparative Anatomy

a. Homologous Structure

b. Analogous Structures

c. Vestigial Structures 

3.  Comparative Embryology
4. Biochemical Evidence – similarities in DNA and protein structure between species

5. Biogeological evidence- 
4. What is the difference between analogous structures and homologous structures? 
Give an example of each. 


5. What are vestigial structures? Give an example.

Vestigiality refers to genetically determined structures or attributes that have apparently lost most or all of their ancestral function in a given species, but have been retained through evolution.
6. List and describe the three types of natural selection.
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7. What does it mean for a population to be in Hardy-Weinberg Equilibrium?

Allele frequencies in the population are constant
8. What are the 5 conditions for Hardy-Weinberg Equilibrium?

1. No genetic drift
2. No mutation

3. No gene flow (no migration)

4. Random Mating (no sexual selection)

5. No natural selection
9. What is difference between allopatric speciation and sympatric speciation?
Allopatric speciation is due to geographic isolation that causes reproductive isolation……Sympatric speciation takes place within that same environment.

10. Describe and give an example of the following patterns of evolution.

a. Divergent - the accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments (Darwin’s finches)
b. Convergent - the independent evolution of similar features in species of different lineages. Convergent evolution creates analogous structures that have similar form or function, but that were not present in the last common ancestor of those groups.
c. Coevolution- describe cases where two (or more) species reciprocally affect each other's evolution. So for example, an evolutionary change in the morphology of a plant, might affect the morphology of an herbivore that eats the plant, which in turn might affect the evolution of the plant, which might affect the evolution of the herbivore.
11. What is genetic drift? is the change in the frequency of a gene variant (allele) in a population due to random sampling of organism
12. Describe bottleneck effect.
an event in which a population’s size is greatly reduced. When this happens, genetic drift may have a substantial effect on the population. In other words, when the population size is radically reduced, gene frequencies in the population are likely to change just by random chance and many genes may be lost from the population, reducing the population’s genetic variation
13. Describe founders’ effect. 
changes in gene frequencies that usually accompany starting a new population from a small number of individuals. The newly founded population is likely to have quite different gene frequencies than the source population because of sampling error (i.e., genetic drift). The newly founded population is also likely to have a less genetic variation than the source population.
14. Cystic fibrosis is a genetic disorder in homozygous recessives that causes death during the teenage years. If 4 in 10,000 newborn babies have the disease, what are the expected frequencies of the three genotypes in newborns, assuming the population is at Hardy-Weinberg equilibrium? 

p2=.96
q2=.0004
2pq= .04
p=.98
q=.02

 In the year 2374, humans finally developed the technology necessary for time travels. You are a scientist interested in the population genetics of extinct animals. Taking advantage of this technological advance, you decide to go to the past 8 million years to conduct a field work in Venezuela to study a population of Phoberomys pattersoni*, the world’s largest extinct rodent weighing approximately 700 kg (1500 lb) and looking vaguely like a giant guinea pig. The coat color of this rodent varies between tan (dominant) and brown (recessive). Assume the population is in Hardy-Weinberg equilibrium. You observed 336 tan Phoberomys and 64 brown Phoberomys during your study.   
a) What is the frequency of the homozygous recessive genotype? .16
b) What is the allelic frequency of the dominant (tan) allele in the population? .6
c) Of the animals you observed, how many were heterozygous?  .48
Frequency of heterozygote genotypes = 2pq 
d) You make another trip to Venezuela and this time you observe 650 animals. How many of the 650 animals would you expect to be tan, assuming the population is still in Hardy-Weinberg equilibrium? 546 are tan 

(.36+.48) * 650
e) How many of these tan animals are homozygous for the dominant allele? 234
f) How many of these 650 animals would you expect to be brown, assuming the population is still in Hardy-Weinberg equilibrium?  104(.16 * 650)
