
Evolution Review           Fall 2018 
Chapter 15:  Processes of Evolution 
1. Summarize in your own words Darwin’s theory of natural selection as the mechanism of evolution. 
 
2. In a population of 200 mice, 98 are homozygous dominant for brown coat color (BB), 84 are heterozygous (Bb) and 18 are homozygous recessive 
(bb). What are the allele frequencies for the B allele and for the b allele?  What are the genotype frequencies for BB, Bb and bb? 
 
3.  What are the assumptions of a population in Hardy-Weinberg equilibrium? 
 
4.  In the Hardy-Weinberg equilibrium equation:  p2 + 2pq + q2 = 1. Explain what the terms (p2, 2pq and q2) represent. 
 
5. Why is the highly deletious sickle-cell allele still present in the gene pool of the US population?  Why is this allele at such a relatively high 
frequency in the gene pool of some African populations? 
 
6.  Define mutation, genetic drift, gene flow and sexual selection. 
 
7.  In general who benefits from sexual selection – males or females?  Why?  Can the other group be harmed?  Why? 
 
8. Distinguish between Stabilizing, Directional and Disruptive selection. 
 
Chapter 16:  Reconstructing and Using Phylogenies 
1. Define phylogeny. 
 
2. Place the taxa on the following phylogenetic tree based on the presence or absence of the characters 1-4 as shown in the table.  Indicate before 
each branch point the number of the shared derived character that evolved in the ancestor of the clade. 
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2.  Evolutionary biologists have tried to determine how closely related these river dolphins are to one another. River dolphins are members of the 
group the toothed whales. Three lines of evidence were analyzed producing three cladograms (family trees) for all the toothed whales. The 
evidence to construct these cladograms came from the morphology (form and structure) of fossil toothed whales (I), the morphology of living 
toothed whales (II) and the molecular sequences from living toothed whales (III) 

 
• Suggest a reason why there are more families present in cladogram I, produced from the morphology of fossils, than from the other 

cladograms. 
• Using the data in cladogram III, identify which other family of river dolphins is most closely related to Platanistidae. 
• What type of materials would be used to produce cladogram III? 
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The tree using data from the morphology of living animals (II) indicates that the families are more closely related than the tree using molecular 
sequences (III) from the same animals. 

• Explain how these dolphins can look so similar when in fact they may not be closely related. 
 

3. What is convergent evolution?  Provide an example. 
 
Chapter 17:  Speciation 
1.  How is a species defined in the Biological Species Concept? 
 
2.  What is a hybrid? 
 
3. For the following examples, indicate the type of reproductive isolation and whether it is a prezygotic barrier or postzygotic barrier. 
Type of Isolation Pre or Post Example 
  Two species of frogs mate in a laboratory setup 

and produce viable but sterile offspring. 
  Two species of sea urchins release gametes at the 

same time, but the sperm fail to fuse with eggs of 
a different species. 

  The genital openings of two species of land snails 
cannot line up because their shells spiral in 
opposite directions. 

  Two species of salamanders mate and produce 
offspring, but the hybrid’s offspring is sterile. 

  Two similar species of birds have different mating 
rituals. 

  Embryos of two species of mice bred in the lab 
usually abort. 

  Peepers breed in woodland ponds; leopard frogs 
breed in swaps. 

4. Differentiate between allopatric speciation and sympatric speciation. 
 
Chapter 18:  History of the Earth 
1.  Describe radiometric dating.  How does Carbon 14 form in the atmosphere? 
 
2. If the half-life of a radioactive substance is 500 years, what fraction of the original material is left after 1500 years? 
 
3.  What types of materials can be dating using radiometric carbon dating? 
 
4. Describe the Earth’s early atmosphere.  Where is the oxygen in the atmosphere come from?  
 
5. What are stromatolites? 
 
6. Fossils of lobe-finned fishes, which are ancestors of amphibians, are found in rocks that are at least 380 million years old. Fossils of the oldest 
amphibian-like vertebrate animals with true legs and lungs are found in rocks approximately 363 million years old. 
Three samples of rock are available that might contain fossils of a transitional species between lobe0finned fishes and amphibians: one rock sample 
that is 350 million years old, one that is 370 million years old and one that is 390 million years old. 

• Select the most appropriate sample of rocks in which to search for a transitional species between lobe-finned fishes and amphibians. 
Justify your selection. 

• Describe two pieces of evidence provided by fossils of a transitional species that would support a hypothesis that amphibians evolved 
from lobe-finned fish. (think about the body shape and structures in both groups of animals) 

 
7. Evaluate the Urey – Miller experiment. 

• What are the limitations of the experiment? 
• What did we learn from the results of the experiment? 
• What future research / experimentation made the experiment more relevant? 


