Bloe8 Chapter 15

2 15-question online student quizzes

Questions are organized by section number and have an (F), (C), or (A) at the beginning to designate the modified Bloom categories used in the test item files.
Quiz 1
(F)1.  What is a gene pool? 

a. a region of DNA found at a specific position on a chromosome
b. the number of copies of an allele for a specific gene in a population
c. the total number of all the genes in a population
d. none of the above

Answer: c
Hint: Review section 15.1 of the text. Your genes are part of the human gene pool.
Feedback: 

a. Incorrect. This is a gene.
b. Incorrect. This refers to the allele frequency.
c. Correct. All of the alleles of all of the genes of all of the individuals of a population is referred to as a gene pool.
d. Incorrect. One of the above is the correct answer.

(F)2.  What is the Hardy-Weinberg principle? 

a. a model of population genetics that shows that evolution will occur if all of the conditions of the principle are met
b. a model of population genetics that shows that evolution will occur if even one of the conditions of the principle is violated
c. a model of population genetics that describes how evolution occurs in nature
d. Both the first and third answers are correct.

Answer: b
Hint: Review section 15.1 of the text.  Hardy and Weinberg were mathematicians who used a mathematical model to study population genetics and evolution.
Feedback: 

a. Incorrect. Under these conditions the characteristics of a population will not evolve.
b. Correct. The conditions stated by this principle provide a good basis for studying how evolution can occur.
c. Incorrect. This principle is an idealized and hypothetical model and rarely if ever occurs in nature.
d. Incorrect. At least one of these is not correct.

(C)3.  Which of the five conditions of the Hardy-Weinberg principle describe how unique, non-inherited DNA can enter a population? 

a. mutations 
b. decreasing population size
c. nonrandom mating
d. natural selection

Answer: a
Hint: Review section 15.1 of the text. What is the source of genetic variation?
Feedback: 

a. Correct. Mutations provide the ultimate raw source of new DNA. 
b. Incorrect. The gene pool is at risk of irreversible depletion due to catastrophe, but no new DNA is created.
c. Incorrect. Mating is responsible for a constant mixing of genes in a gene pool, but it is not the source of new DNA for a population.
d. Incorrect. An individual genotype may have more reproductive success than another under certain environmental conditions, but no new DNA is created.

(F)4.  Evolution is best defined as a change in __________. 

a. number of species
b. physical traits
c. DNA sequence
d. allele frequencies

Answer: d
Hint: Review section 15.1 of the text.  Think of the smallest change that would constitute evolution.
Feedback: 

a. Incorrect. Evolution can occur within a species.
b. Incorrect. Evolution of other types of traits, such as a genetically based behavior or an enzyme, can also occur.
c. Incorrect. This is a mutation, which may or may not lead to evolution of a population.
d. Correct.  Changes in allele frequencies are considered microevolution, the smallest measurable change that constitutes evolution.
 (C)5.  A large population of birds on an island has a color distribution of 80% green birds and 20% yellow birds. Most of the population is killed by an unusually strong storm; color distribution of the survivors is 60% green birds and 40% yellow birds. The change in the color distribution is probably due to: 

a. natural selection.
b. gene flow.
c. genetic drift.
d. mutation.

Answer: c
Hint: Review the forces affecting allele frequency change in section 15.2 of the text.
Feedback: 

a. Incorrect.  Yellow birds were probably not any better than green birds at surviving the storm.
b. Incorrect.  There was no migration from other populations.
c. Correct.  The change in color was most likely by chance.
d. Incorrect.  Mutation rates are too low to change a population that quickly.

(C)6.  Mutations: 

a. are responsible for rapid evolution in populations.
b. are defined as changes in single DNA nucleotides.
c. provide the basic “raw material” for evolution.
d. are usually beneficial to the organism.

Answer: c
Hint: Review mutations in section 15.2 of the text.  What do mutations create?
Feedback: 

a. No, they do not occur frequently enough to cause rapid evolution.
b. No, chromosomal alterations are also mutations.
c. Correct. Mutations can create new alleles.
d. No, they are more often detrimental to the organism.

(F)7.  Gene flow __________. 

a. cannot influence the evolution of a population
b. prevents the spread of alleles through a species
c. causes populations to diverge from each other
d. makes populations more genetically similar

Answer: d
Hint: Review section 15.2 of the text.  Alleles move from population to population inside migrating individuals. 
Feedback: 

a. Incorrect. Gene flow can bring in new alleles that may be favored by selection.
b. Incorrect. Gene flow allows the spread of alleles.
c. Incorrect. Gene flow spreads alleles among populations and makes them more similar.
d. Correct.  If two populations share alleles through gene flow they will remain genetically similar.
(C)8.  Which of the following is characterized by random changes in allele frequencies? 

a. natural selection
b. genetic drift
c. gene flow
d. nonrandom mating

Answer: b
Hint: Review section 15.2 of the text.  If the changes are random, does it make the individual better suited to the environment?
Feedback: 

a. Incorrect. Changes due to selection occur when certain genotypes reproduce more than others.
b. Correct.  Genetic drift is evolutionary change that occurs due to random events, usually to small populations, that have nothing to do with fitness.
c. Incorrect. Changes due to gene flow depend on the allele frequencies of the source population.
d. Incorrect. Nonrandom mating is not random.

(C)9.  When alleles increase in frequency because they allow the organism to better survive and reproduce in its environment, this is a result of: 

a. natural selection.
b. gene flow.
c. genetic drift.
d. mutation.

Answer: a
Hint: Review the forces influencing allele frequency change in section 15.2 of the text. This change equates with fitness in the environment.
Feedback: 

a. Correct. Natural selection makes populations better suited to their environment.
b. Incorrect. Gene flow occurs when individuals migrate from other populations.
c. Incorrect. Genetic drift is a shift in allele frequencies by chance.
d. Incorrect. Mutation to a specific allele occurs by chance.

(F)10.  Selection against individuals at both ends of a phenotypic distribution for a character (i.e., favoring those in the middle or average of the distribution) is an example of __________. 

a. directional selection
b. disruptive selection
c. stabilizing selection

Answer: c
Hint: Please review section 15.3 of the text.  If you select for the average trait, there will be fewer individuals with extreme traits.
Feedback: 

a. Incorrect. Directional selection is a type of natural selection in which a phenotype at one end of the phenotypic distribution is favored over all others, moving the average value of the distribution in that direction.
b. Incorrect. Disruptive selection is a type of natural selection in which phenotypes at both ends of the phenotypic distribution are favored over the average phenotype such that the average phenotype decreases in frequency while the phenotypes at both ends of the distribution increase.
c. Correct. This has a stabilizing effect on the population by making it more tightly arranged around an average trait, with fewer extreme versions of the trait.
(F)11.  The process by which two species evolve adaptations in response to one another, such that evolutionary change in one species produces an evolutionary change in the other is called _______. 

a. coevolution
b. natural selection
c. directional selection
d. balanced polymorphism

Answer: a
Hint: Please review section 15.3 of the text.  This is like “keeping up with the Joneses”.  The two populations or species keep evolving with respect to one another.
Feedback: 

a. Correct.  They are connected in their evolutionary journey.
b. Incorrect. Natural selection may influence the way each species change over time, but does not specifically refer to reciprocal adaptations in a pair of species.
c. Incorrect. Directional selection is a type of natural selection. This does not involve the coordinated evolution of two species.
d. Incorrect. Balanced polymorphism is the maintenance of two or more alleles in a population. This does not involve the coordinated evolution of two species.

(F)12.  Which of the following selective processes did Darwin suggest to explain the evolution of the conspicuous structures and courtship behaviors that male animals use to attract a mate? 

a. kin selection
b. sexual selection
c. natural selection
Answer: b
Hint: Please review section 15.3 of the text.  This is evolution that is driven by mate choice.
Feedback: 

a. Incorrect. Kin selection is selection favoring a certain allele because it increases the survival or reproductive success of relatives who bear the same allele.
b. Correct.  Sexual selection is non-random mating where mates are chosen based on the expression of specific traits that are deemed attractive by the chooser.
c. Incorrect. Natural selection may actually work against these structures and behaviors because they put the males at risk for predation or are energetically expensive.
(C)13.  Which of the following is most likely to result in the evolution of altruistic behavior? 

a. kin selection
b. sexual selection
c. natural selection
Answer: a
Hint: Please review section 15 in the text.  When can helping another individual to survive, at risk of your own life, still help to pass on some of the genes that you possess. 
Feedback: 

a. Correct.  Since you share approximately 50% of your genes with your siblings, helping them to survive also helps to pass on some of your genes through them.
b. Incorrect. Sexual selection is a type of natural selection in which the choice of mates by one sex is the selective agent.
c. Incorrect.  Although natural selection encompasses all of these other specialized types or patterns of selection, it generally will operate against altruism unless relatives are involved, which is a special case.


(C)14.  Black-bellied seedcrackers have either small beaks (better for eating soft seeds) or large beaks (better for hard seeds). There are no seeds of intermediate hardness; therefore, ___________ acts on beak size in seedcrackers. 

a. directional selection
b. stabilizing selection
c. disruptive selection

Answer: c
Hint: There are no birds with intermediate beak size either. This example comes straight from section 15.3 of the textbook.
Feedback: 

a. Incorrect. Directional selection drives the average of the population in one direction.
b. Incorrect. Stabilizing selection causes no change in the average of the population; extremes become less common.
c. Correct. Disruptive selection causes both extremes (large and small beaks) to be favored over the intermediate.

(C)15.  Goldenrod gall flies lay their eggs in the goldenrod plant. The fly larvae cause the plant to form a gall, a swollen growth of plant tissue. Large galls tend to be pecked open and their larvae eaten by birds. Small galls are more frequently parasitized by tiny wasps, whose larvae eat the fly larva and take over the gall. This complex situation implies that ________ is acting on gall size. 

a. directional selection
b. stabilizing selection
c. disruptive selection

Answer: b
Hint: Presumably, genes present in the mother fly determine the size of galls her larvae will produce. See section 15.3 of the textbook.
Feedback: 

a. Incorrect. Directional selection drives the average of the population in one direction.
b. Correct. Stabilizing selection causes no change in the average of the population; extremes (large and small galls) become less common.
c. Incorrect. Disruptive selection causes both extremes to be favored.

Quiz 2

(F)1.  A  ___________ is all the individuals of a species living in a particular place at a particular time. 

a. bottleneck
b. species
c. gene pool
d. population

Answer: d
Hint: This is a reproductive subunit of a species. See section 15.1 of the textbook.
Feedback: 

a. Incorrect. A bottleneck is a dramatic drop in population size.
b. Incorrect. All members of a species may not live in the same place.
c. Incorrect. A gene pool represents all of the genes within these individuals.
d. Correct. Evolution alters the gene pool of a population.

(F)2.  The relative proportion of an allele in a population is the: 

a. allele frequency.
b. gene pool.
c. Hardy-Weinberg equilibrium.
d. population size.

Answer: a
Hint: What does one measure to see if evolution has occurred? See section 15.1 of the textbook.
Feedback: 

a. Correct. Changes in the allele frequency are indicative of evolution.
b. Incorrect. The gene pool refers to all the genes in a population.
c. Incorrect. Hardy-Weinberg equilibrium describes proportions of alleles when a number of conditions are met.
d. Incorrect. The population size is the number of individuals in the population.

(C)3.  An equilibrium population: 

a. evolves slowly.
b. evolves quickly.
c. evolves only by natural selection.
d. does not evolve.

Answer: d
Hint: Review section 15.1 of the text for a discussion of Hardy-Weinberg equilibrium.
Feedback: 

a. Incorrect. Equilibrium populations do not evolve.
b. Incorrect. Equilibrium populations do not evolve.
c. Incorrect. There is no natural selection acting on an equilibrium population.
d. Correct. In equilibrium means no evolution and thus none of the 5 causes of evolution are occurring either.
(F)4.  Which of the following statements is correct? 

a. Natural selection is a mindless, mechanical process.
b. Darwin had no knowledge of the mechanics of heredity.
c. Heredity plays an important role in the theory of evolution by natural selection.
d. Evolution is a property not of individuals but of populations.
e. The changes that we see in an individual as it grows and develops are not evolutionary changes.
f. all of the above

Answer: f
Hint: Please review section 15.1 of the text.
Feedback: 

a. Incorrect. Yes, but take another look at the other choices as well.
b. Incorrect.  Yes, but take another look at the other choices as well.
c. Incorrect. Yes, but take another look at the other choices as well.
d. Incorrect. Yes, but take another look at the other choices as well.
e. Incorrect. Yes, but take another look at the other choices as well.
f. Correct.  All are correct statements.
(F)5.  Which of the following is a mechanism or cause of evolution? 
a. mutation
b. gene flow
c. genetic drift
d. natural selection
e. all of the above

Answer: e
Hint: Please review section 15.1 of the text.  What must be avoided to maintain Hardy-Weinberg equilibrium.
Feedback: 

a. Incorrect. Yes, mutation introduces new genetic information into the population, so it is the ultimate source of genetic variation on which natural selection operates; but the other mechanisms change the genetics of populations as well.
b. Incorrect.  Yes, gene flow, through migration and interbreeding between populations, can introduce new genetic variation into populations, but the other mechanisms change the genetics of populations as well.
c. Incorrect. Yes, genetic drift, random changes in the genetic composition of small populations as a result of random or chance events, is a mechanism of evolution, but the other mechanisms change the genetics of populations as well.
d. Incorrect. Yes, natural selection is perhaps the most powerful force in molding populations to fit the prevailing environmental conditions, but the other mechanisms change the genetics of populations as well.
e. Correct.  All answers are correct. 
(C)6.  In a mainland bird population, most individuals are black in color, and gray is a rare variation. A small group of these birds is carried by strong winds to a distant island, where they establish a new population. After a few generations, the gray phenotype is very common. What is most likely to be responsible for this? 

a. natural selection
b. mutation
c. gene flow
d. nonrandom mating
e. founder effect

Answer: e
Hint: Review section 15.2 of the text.  A small group starts a new population after a random event. 
Feedback: 

a. Incorrect. It's possible that for some reason selection may have favored the gray phenotype on the island, but selection alone probably wouldn't have made it common so quickly.
b. Incorrect. Such a mutation would be rare, and was already found in the population.
c. Incorrect. Further migration of birds to the island is unlikely.
d. Incorrect. This may have occurred, but is not likely to increase the frequency of the gray phenotype.
e. Correct. This scenario is an example of the founder effect, which is a type of genetic drift.

(C)7.  Natural selection acts (through predation) against banded water snakes on certain Lake Erie islands, favoring the uniformly light-colored snakes. The banded form is very common on the nearby mainlands. Yet banded snakes are maintained in the island populations and not eliminated completely. This is probably due to _________. 

a. mutation
b. gene flow
c. genetic drift
d. natural selection

Answer: b
Hint: Please review section 15.2 of the text.  Individuals migrate back and forth between the two habitats.
Feedback: 

a. Incorrect. It isn’t likely that mutation would operate fast enough to restore "bandedness" in the population as fast as natural selection is removing it.
b. Correct. Snakes migrating to the island from the mainlands maintain that morphology in the population at a low percentage. 
c. Incorrect. Genetic drift is unlikely to counteract the force of natural selection, as drift is a random process whereas selection here is directed against banded snakes.
d. Incorrect. Natural selection is removing the banded snakes from the population.

(C)8.  Genetic drift will tend to __________. 

a. increase genetic variability both within and between populations
b. decrease genetic variability both within and between populations
c. increase genetic variability within populations but decrease genetic variability between populations
d. decrease genetic variability within populations but increase genetic variability between populations

Answer: d
Hint: Please review section 15.2 of the text.  Genetic drift causes rapid changes in allele frequencies due to chance events.
Feedback: 

a. Incorrect. In small populations drift can eliminate some alleles, reducing genetic variability, but the alleles eliminated may be different among different populations, making these populations more genetically different from each other.
b. Incorrect. In small populations, drift can eliminate some alleles, reducing genetic variability, but the alleles eliminated may be different among different populations, making these populations more genetically different from each other.
c. Incorrect. In small populations, drift can eliminate some alleles, reducing genetic variability, but the alleles eliminated may be different among different populations, making these populations more genetically different from each other.
d. Correct.  Genetic drift can cause rapid allele frequency changes that reduce the variability of that population and make it resemble other populations less.
(C)9.  Which of the following does not change allele frequencies in a population? 

a. mutation
b. gene flow
c. genetic drift
d. random mating
e. natural selection

Answer: d
Hint: Review the forces influencing allele frequency change in section 15.2 of the text.
Feedback: 

a. Incorrect. Mutation from one allele to another changes the frequency of both.
b. Incorrect. Gene flow alters allele frequencies in recipient populations.
c. Incorrect. Genetic drift randomly changes allele frequencies.
d. Correct.  Random mating may change proportions of genotypes, but not allele frequencies.  If mating is random and everyone has the same chance to mate, then it is like dealing out a full deck of cards.  The individual hands might be different , but if you deal out the whole deck then there will still be four kings, four queens, etc…
e. Incorrect. Natural selection increases the frequencies of favored alleles.
(C)10.  The Hardy-Weinberg equilibrium represents an idealized, evolution-free population in which the allele frequencies and genotype frequencies will not change over time. In order for this to happen, five conditions must be met: 1) there must be no mutation; 2) there must be no gene flow between populations; 3) the populations must be very large; 4) all mating must be random; and 5) there must be no natural selection. If one of these five conditions was violated, genetic change, and thus evolution, would occur in the populations of subsequent generations. Suppose that only condition 3 were violated—that the population was very small. In this situation, the evolution would probably be due to _________. 

a. mutation
b. migration
c. genetic drift
d. natural selection

Answer: c
Hint: Please review sections 15.2 of the text.  Random events affect small populations more than large populations.
Feedback: 

a. Incorrect. Read the account more carefully; there is no mutation.
b. Incorrect. Read the account more carefully; there is no gene flow.
c. Correct. Genetic drift is due to chance events that change allele frequencies.  This happens to small populations more than large ones.
d. Incorrect. Read the account more carefully; there is no natural selection.

(C)11.  Which phrase best describes the concept of natural selection? 

a. survival of the fittest
b. reproductive success
c. long life
d. Both the first and third answers are correct.

Answer: b
Hint: Review section 15.3 of the text.  If you live to 100 but have no children, will you affect the genetic make-up of the next population?
Feedback: 

a. Incorrect. Most people incorrectly associate the word fittest with physical fitness and that the fittest always survive, but to do so is to oversimplify what "natural selection" really means.
b. Correct. Individuals that survive long enough to mate and pass along their genotypes to subsequent generations are being naturally selected.
c. Incorrect. An organism need survive only long enough to mate and pass along its genes. By doing so, such an organism would have greater reproductive success and be "more fit" than an organism that lived into ripe old age but did not reproduce.
d. Incorrect. At least one of them is incorrect.

(F)12.  What type of natural selection favors individuals with traits that vary from the norm over individuals with traits that are frequently encountered? 

a. disruptive selection
b. stabilizing selection
c. directional selection

Answer: a
Hint: Review section 15.3 of the text. This selection is against the average trait and toward the extremes. 
Feedback: 

a. Correct. Disruptive selection favors individuals that possess relatively extreme values for a trait at the expense of individuals with average values for that trait.
b. Incorrect. Stabilizing selection favors individuals with average (and more common) values of a particular trait at the expense of individuals possessing extreme values for the trait.
c. Incorrect. Directional selection favors individuals with values for a trait that is nearer one end of the spectrum than the other.

(C)13.  Body size varies among individuals in a species of lizard in the genus Aristelliger. Small lizards have a hard time defending a territory, and thus mating, but large lizards are more likely to be preyed on by owls. Therefore, natural selection favors individuals with an average body size. This is an example of _________. 

a. directional selection
b. disruptive selection
c. stabilizing selection

Answer: c
Hint: Please review section 15.3 of the text.  If you select for the average trait, there will be fewer individuals with extreme traits.

Feedback: 

a. Incorrect. Directional selection is a type of natural selection in which a phenotype at one end of the phenotypic distribution is favored over all others, moving the average value of the distribution in that direction.
b. Incorrect. Disruptive selection is a type of natural selection in which phenotypes at both ends of the phenotypic distribution are favored over the average phenotype.
c. Correct.  Over time under this type of selection, the population will be made up of more individuals with the average trait than with extreme traits.
(C)14.  If a population is undergoing natural selection, then: 

a. its gene frequencies are not changing.
b. it is not becoming more adapted to its environment.
c. it is becoming more adapted to its environment.

Answer: c
Hint: This is the only cause of evolution for which this is true. See section 15.3 of the text.
Feedback: 

a. Incorrect. This is untrue for all causes of evolution. Changing gene frequencies is evolution.
b. Incorrect. Not adapting to the environment may be true for other causes of evolution.
c. Correct. Those best adapted survive and reproduce more than others.

(C)15.  Long necks make it easier for giraffes to reach leaves high on trees, while also making them better fighters in "neck wrestling" contests. In both cases, __________ appears to have made giraffes the long-necked creatures they are today. 

a. directional selection
b. stabilizing selection
c. disruptive selection

Answer: a
Hint: Ancestral giraffes presumably had short necks, like a horse. See section 15.3 of the textbook.
Feedback: 

a. Correct. Directional selection drives the average of the population in one direction, in this case, toward longer necks.
b. Incorrect. Stabilizing selection causes no change in the average of the population; extremes become less common.
c. Incorrect. Disruptive selection causes both extremes to be favored.

