Concept Review Questions and Answers—Chapter 13
13.1 The Scientific Concept of Evolution

1. Describe the biological meaning of the word evolution.
Evolution is a change in gene frequency in a population over time.
13.2 The Development of Evolutionary Thought

2. Why has Lamarck’s theory been rejected?

Lamarck believed that acquired characteristics were passed to the next generation. Today we know that this is not true.

3. List five assumptions about the nature of living things that support the concept of evolution by natural selection.

a. All organisms produce more offspring than can survive.
b. No two organisms are exactly alike.
c. Among organisms, there is a constant struggle for survival.
d. Individuals that possess favorable characteristics for their environment have a higher rate of survival and produce more offspring.
e. Favorable characteristics become more common in the species, and unfavorable characteristics are lost.
13.3 The Role of Natural Selection in Evolution
4. Define natural selection.
Natural selection is a set of processes (differential survival, differential reproductive ability, differential mate choice) by which those organisms that are best adapted to their surroundings are most likely to produce the largest numbers of offspring.
5. What is fitness and how is it related to reproduction?
Fitness is the ability organisms have to produce offspring. The organisms with the greater fitness will have the largest number of offspring.
13.4 Common Misunderstandings About Natural Selection

6. Why are acquired characteristics of little interest to evolutionary biologists?

Acquired characteristics are not determined by genes; therefore, they cannot be passed from parent to offspring and are not subject to natural selection. 
7. In what way are the phrases “survival of the fittest” and “struggle for existence” correct? In what ways are they misleading?

One of the mechanisms by which natural selection works is by differential survival. To reproduce an organism must survive to sexual maturity. In general the more fit organisms are more likely to survive. Struggle for existence is a useful phrase because it describes the competition among organisms for limited resources.

Not all natural selection is the result of differential survival. Of those organisms that survive to sexual maturity there will be some that reproduce a great deal and others that do not. Survival by itself is not sufficient. A successful organism must survive, and reproduce. The phrase struggle for existence implies conflict. Many examples of competition do not involve physical conflict but more subtle things such as competition for sunlight or nutrients in the soil.
13.5 What Influences Natural Selection?

8. What factors can contribute to diversity in the gene pool?
Mutations and migration into a population add new genetic information to the population and can increase diversity.
9. Why is over reproduction necessary for evolution?
Natural selection selects among the many individuals produced by reproduction and eliminates most of them. The resulting filtering of genes leads to evolution. If there were few offspring there would be fewer gene combinations and fewer opportunities to select superior individuals.
10. Why is sexual reproduction important to the process of natural selection?
Sexual reproduction generates many unique gene combinations. Genetic diversity is necessary for natural selection to function.
11. How might a harmful allele remain in a gene pool for generations without being eliminated by natural selection?
A harmful allele may be recessive and not be exposed to selection if it is masked by a dominant allele. In addition some alleles have both harmful and positive effects. If the positive effects outweigh the negative effects then the allele may not be strongly selected against.
13.6 The Processes That Drive Natural Selection

12. List three factors that can lead to changed gene frequencies from one generation to the next.
Reduction in the size of the population will reduce genetic diversity and has a high likelihood of eliminating some rare alleles.
Mutations and immigration can add alleles to a population.
Out-migration and death can remove alleles from the population.
If sexual reproduction is not random those individuals, which the desirable alleles will have more offspring and their characteristics, will become more common.
13. Give two examples of selecting agents and explain how they operate.
There are many examples:
Low sunlight selects for those that can survive in low light.



Strong currents in rivers selects for strong swimmers. 



Low temperatures select for organisms with special adaptations to cold.
13.7 Patterns of Selection

14. Distinguish between stabilizing, directional, and disruptive selection.
Stabilizing selection occurs when the individuals at the extremes of the range of distribution of a characteristic are selected against resulting in subsequent populations that resemble previous ones.
Directional selection occurs when individuals at one extreme of the range of distribution of a characteristic are selected for. This results in subsequent populations showing more individuals with the characteristic at this end of the range of distribution. A shift in gene frequency occurs.
Disruptive selection occurs when the individuals at the center of a range of distribution of a characteristic are selected against and those at the extremes are selected for. This typically occurs when some factor in the environment selects for the individuals at the extremes. The result is that there is a shift in gene frequency toward the two extremes and a reduction in the number of individuals that show characteristics in the middle of the range of distribution. 
13.8 Evolution Without Selection—Genetic Drift

15. Why is genetic drift more likely in small populations?
Genetic drift is due to random shifts in gene frequency. The smaller the population the more likely random events can determine the genetic information passed to the next.
16. Give an example of genetic drift.
Florida panther has many unusual characteristics.
Many endangered species can experience genetic drift because of their small populations.
17. A gene pool has equal numbers of alleles B and b. Half of the B alleles mutate to b alleles in the original generation. What will the allele frequencies be in the next generation?
The initial allele frequency is 50% B and 50% b. If half of the B alleles mutate to b, the next generation will have 25% B and 75% b.
13.9 Gene-Frequency Studies and the Hardy-Weinberg Concept

18. The Hardy-Weinberg concept is only theoretical. What factors do not allow it to operate in a natural gene pool?
(1) Mutations occur, (2) Migration occurs, (3) Mating is typically nonrandom, (4) Many populations are small, (5) Populations are subject to natural selection.
19. The smaller the population, the more likely it is that random changes will influence gene frequencies. Why is this true?
If a large and small population have the same frequency for a particular allele, it is more likely that random events could affect the few individuals with the rare allele. In a larger population there would be many more individuals with the rare allele even though the frequency of the allele may be the same in both the large and small population. Therefore, it is less likely that random events will affect all individuals with the rare allele in the large population.
13.10 A Summary of the Causes of Evolutionary Change

20. Why is each of the following important for an understanding of evolution: mutation, migration, sexual reproduction, selective agents, and population size?
Mutation introduces new genetic information into a population.
Migration can change the gene frequency of a population because in-migration adds genetic information to the population and out-migration subtracts genetic information from the population.
Sexual reproduction is important because meiosis and fertilization result in new combinations of genes in the offspring. Some of these new combinations may better suit the new individuals to their environment. The diversity of kinds of individuals in the population is necessary for natural selection to take place.
Selective agents are those environmental conditions that determine which individuals will survive and reproduce. If you can recognize what the selective agents are you can predict which individuals will have the most offspring.
Population size is important because the larger a population the more distinct gene combinations are possible in the individuals of the population. A population of 10 individuals cannot have as much genetic diversity as a population of one million.
