Chapter 22—Evolutionary Processes

Chapter Review Answers

Conceptual Review

2.
Genetic variability can arise only by some type of mutation of the genome. It is the ultimate source of genetic variation, because a change in a gene must occur for the gene to specify a new product. Mutation occurs only relatively rarely each time gametes are formed, but the sum total of mutational events in a population provides the genetic variability of the population. Mutation, coupled with selection, can significantly affect genotype frequencies in populations.  

5.
Directional selection rarely leads to cessation of evolution due to the fixation of favored alleles and zero genetic variation because very often, selective pressures change and other alleles are favored and then begin to increase in frequency in the population.

Applying Ideas

1.
The frequency of carriers of the albino allele in the population is 0.0198. If p2 = 0.01, and p1 = 0.99, then the frequency of the heterozygote is 2 p1p2, which equals 0.0099 + 0.0099, which equals 0.0198. 

2.
Gene flow can mitigate the effects of inbreeding— generally a rapid decrease in heterozygotes and a loss of fitness due to increased homozygosity—which increases the rate at which deleterious recessive alleles are eliminated by natural selection. Introduction of new genetic variants through gene flow will increase allele diversity in the population. 

3.
Before the mutineers arrived on Pitcairn Island, inbreeding was probably occurring in the population. The influx of sailors represented gene flow. Genetic drift would be at work at all times in the population. 

4.
Introducing genetic stock from one population that was adapted to a different habitat than another population could introduce alleles into the population that decrease its fitness in its habitat. Creating habitat corridors between the isolated populations of endangered turtles might be a better solution, because it would give turtles of all genotypes the freedom to find a habitat in which they are the most fit. Captive breeding could also be useful for increasing the very low numbers of individuals in certain habitats. 







