Bloe8 Chapter 14

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.  The idea put forward by Lamarck, which stated that organisms could pass on to their offspring physical changes that the parents developed during their own lifetimes, is known as _______. 
a. genetic drift
b. natural selection
c. artificial selection
d. adaptive radiation
e. inheritance of acquired characteristics

Answer: e
Hint: Please review section 14.1 of your text.  Lamarck would have expected Arnold Schwarzenegger to have little muscle babies. 
Feedback: 

a. Incorrect. Genetic drift is a series of genetic changes, normally observed in small populations, due to random chance events.
b. Incorrect. Natural selection is differential or unequal survival and reproduction among members of a population due to environmental forces, resulting in the preservation of favored adaptations.
c. Incorrect. Artificial selection is a selection process, managed by humans, to perpetuate certain desired characteristics in plants and animals over less desirable characteristics.
d. Incorrect. Adaptive radiation is the rise of many new species in a relatively short time as a result of a single species invading different habitats and evolving under different environmental pressures in those habitats.
e. Correct.

(C)2. Which of the following is NOT one of the main points of Darwin’s theory of evolution? 

a. Life on Earth is quite old.
b. Evolution is gradual and continuous.
c. Contemporary species share a common descent.
d. Species are formed and adapt by the process of natural selection.
e. All of the above are true.

Answer: e
Hint: Please review section 14.1 of your text.  Darwin and Wallace were the first to propose the correct mechanism of evolution. 
Feedback: 

a. Incorrect. This is true in that Darwin did incorporate Lyell’s idea of a very old Earth into his thinking that change in organisms would be gradual and continuous over long periods of time, but other answers are also correct.
b. Incorrect. This is true in that Darwin did conceive of evolutionary change being gradual and continuous over long periods of time, but other answers are also correct.
c. Incorrect. This is true in that Darwin believed that different species shared a common ancestor at some point in their evolutionary history, but other answers are also correct.
d. Incorrect. This is true in that it was Darwin, along with Wallace, who proposed natural selection as the mechanism or process by which species both originated and became adapted to their environments, but other answers are also correct.
e. Correct.

(C)3.  What does the idea of "uniformitarianism" suggest about the geological record and the age of Earth? 

a. Earth was only 6000 years old.
b. Species were evidence of acts of divine creation.
c. Earth's species were created initially but many were destroyed by successive catastrophes.
d. Natural processes (e.g., sedimentation due to river flow) occurring over long stretches of time accounted for the thick layers of rock where fossils are found, rather than cataclysmic events.

Answer: d
Hint: Review the concept of uniformitarianism in section 14.1 of the text. If geological processes are slow, how much time is required for large changes to occur?
Feedback: 

a. Incorrect. This was proposed to be the age of Earth based upon estimating numbers of generations from the Bible, but uniformitarianism suggests a much older Earth.
b. Incorrect. This is known as creationism, and geological study cannot provide evidence for or against this idea.
c. Incorrect. This is an idea known as catastrophism, which suggests rapid geological changes. This conflicts with uniformitarianism.
d. Correct. Hutton's and Lyell's suggestion provided a sufficiently long time in which evolution could occur.

(F)4.  What was the untested weakness in Darwin's manifest On the Origin of Species? 

a. organisms evolved through the inheritance of acquired characteristics
b. natural selection
c. the passage of traits from generation to generation, and that variations in these traits occurred randomly
d. all of the above

Answer: c
Hint: Review section 14.1 of the text. Darwin's views on evolution were not made public until 1858 with a paper to the Linnaean Society and in his book (On the Origin of Species) published in 1859.
Feedback: 

a. Incorrect. This flawed suggestion for a mechanism of evolution was put forth by Jean Baptiste Lamarck, but Darwin suggested another mechanism.
b. Incorrect. This is a measure of reproductive success based upon traits that best adapt organisms to their environment, and is one of the strengths of Darwin's book.
c. Correct. Darwin made this prediction without the benefit of Mendel's still unpublished principles on genetics (1865).
d. Incorrect.

(C)5.  Your arm is homologous with 

a. a seal flipper
b. an octopus tentacle
c. a bird wing
d. a sea star arm
e. both a and c

Answer: e
Hint: Review the material on homologous structures in section 14.2.  Homologous structure inherit their features from a recent common ancestor.
Feedback: 

a. Incorrect.  This is not the only correct answer.
b. Incorrect.  An octopus lacks vertebrate bone structure.
c. Incorrect.  This is not the only correct answer.
d. Incorrect.  An sea star lacks vertebrate bone structure.
e. Correct.  Your arms, seal flippers and bird wings all share a common vertebrate ancestor from whom they inherited the basic forearm bone structure. 
(C)6.  Which of the following are fossils? 

a. pollen grains buried in the bottom of a peat bog
b. the petrified cast of a clam’s burrow
c. the impression a clam shell made in mud, preserved in mudstone 
d. an insect leg sealed in plant resin
e. all of the above

Answer: e
Hint: Review the material on fossils in section 14.2.  Fossils are “snapshots” of the past that come in a variety of forms.
Feedback: 

a. Incorrect.  True, but this is not the only correct answer.
b. Incorrect.  True, but this is not the only correct answer.
c. Incorrect.  True, but this is not the only correct answer.
d. Incorrect.  True, but this is not the only correct answer.
e. Correct.  All are examples of fossils.
(C)7.  In Africa, there is a species of bird called the yellow-throated longclaw. It looks almost exactly like the meadowlark found in North America, but they are not closely related. This is an example of 

a. uniformitarianism
b. gradualism
c. vestigial structures
d. convergent evolution

Answer: e
Hint: Review the evidence for evolution in section 14.2. These two organisms came from different recent ancestors but arrived at similar shapes because they fill similar niches. 
Feedback: 

a. Incorrect.  This comparison does not reveal information about the rate of Earth’s development.
b. Incorrect.  This comparison does not reveal information about the rate speciation.
c. Incorrect.  This comparison does not reveal information about structures possessed by these animals that possess no apparent function.
d. Correct.  When organisms that don’t share a recent common ancestor “converge” on similar shapes or forms because they do the same function or fill the same niche, this is called convergent evolution.
(C)8.  Bat wings and insect wings are _________ structures. 

a. analogous
b. homologous

Answer: a
Hint: Remember that analogous structures have the same function, while homologous structures have a common origin. See section 14.2 in your textbook for more information.
Feedback: 

a. Correct. Both have the same function but different ancestry.
b. Incorrect. These structures do not have a recent common ancestry. Insects are arthropods; bats are mammals. 

(C)9.  All organisms share the same genetic code. This commonality is evidence that 

a. evolution is occurring now
b. convergent evolution has occurred
c. evolution occurs gradually
d. all organisms are descended from a common ancestor
e. life began a long time ago

Answer: d
Hint: Review the material on genetic and biochemical relatedness in section 14.2.
Feedback: 

a. Incorrect.  Genetic similarity does not imply that evolution is currently happening.
b. Incorrect.  This is not an example of a common feature being evolved separately in distantly related organisms.  All organisms share similar genes, not just a few.
c. Incorrect.  Genetic similarity does not reveal the speed of evolutionary processes.
d. Correct.  Even though we look very different on the outside, we are all composed of the same building blocks demonstrating that we all descended from a common ancestor who used those same fundamental building blocks.
e. Incorrect.  Genetic similarity does not reveal how old life has existed on this planet.

(C)10.  Which of the following is a basic requirement for natural selection to be an effective evolutionary force? 

a. Mutation must occur frequently.
b. Individuals reproduce at a rapid rate.
c. Each population is limited to a small size.
d. A population exhibits some genetic variability.
e. all of the above

Answer: d
Hint: Please review section 14.3 of your text.  What would happen in a competition if everyone was exactly the same?
Feedback: 

a. Incorrect. In fact, mutation doesn’t occur frequently. It is a rare event, but variability does exist, selection occurs, and organisms evolve.
b. Incorrect. The rate of reproduction is not so important, only that reproduction produces more individuals each generation than can survive. A higher reproductive rate may make selection more intense, but a high rate isn’t necessary.
c. Incorrect. Evolution can and does occur in large populations.
d. Correct. Genetic variability is required for natural selection to occur.
e. Incorrect. Only one is really necessary.

(C)11.  Which of the following is an incorrect statement about mutation? 

a. Mutation introduces variation into a population.
b. Mutations can be inherited from parents to offspring.
c. Mutations may have no effect on the organism.
d. Mutations that are favored by selection are more likely to occur.

Answer: d
Hint: Review the role of mutation in evolution in section 14.3 of the text. Mutations give us new alleles. 
Feedback: 

a. Incorrect. Mutation does provide the variation upon which natural selection can act.
b. Incorrect. Mutations are heritable.
c. Incorrect. Some mutations are "neutral" and do not affect the fitness of the organism.
d. Correct. Mutations are not influenced by what selection favors; they occur randomly and spontaneously.

(C)12.  For cockroaches to have rapidly evolved resistance to the insecticide Combat®: 

a. they must have learned to avoid it.
b. some cockroaches must have had a mutation, causing them to dislike the ingredients.
c. few people must have been using this brand.

Answer: b
Hint: This case is similar to the antibiotic resistance cases. For a refresher, review section 14.4 in your textbook.
Feedback: 

a. Incorrect.  Although fast, learning is environmental, not genetic. It cannot contribute to evolution in this way.
b. Correct.  These individuals survived and reproduced more than others, spreading the mutant gene through the population.
c. Incorrect.  Evolution proceeds faster when selection is more intense. Resistance would have spread more slowly if few people were using Combat.

(C)13.  Antibiotic prescriptions normally specify that one take the entire course of treatment, such as a fixed number of pills, rather than simply taking the medicine until one feels better. Why? 

a. It is wasteful to leave pills behind.
b. You may suffer a relapse of the illness.
c. Bacteria carrying slight resistance will be killed by the full course but will persist with a lesser dose.

Answer: c
Hint: The degree of resistance may vary. For a refresher, review section 14.4 of the textbook.
Feedback: 

a. Incorrect.  While true, this is not the reason behind the instructions.
b. Incorrect.  You may, but this will usually not happen.
c. Correct. This is believed to be a common mechanism of antibiotic resistance.

(A)14.  Biologists have shown that some species of fish have genetic variation in their tendency to bite an angler's bait and hook. In professional bass fishing tournaments, all fish caught are returned to the water; therefore: 

a. catching fish should become more difficult.
b. catching fish should become easier.
c. no change in catching success should occur.

Answer: c
Hint: This is not a case of natural selection in action. For a refresher, review section 14.4 of this textbook.
Feedback: 

a. Incorrect.  Fish with "biting" genes never leave the population and produce some members of future generations.
b. Incorrect.  Fish without "biting" genes never leave the population and produce some members of future generations.
c. Correct.  The population does not change in survival because of angling (there is no selection). 

(A)15.  Behavioral geneticists have found that the ability of house mice to squeak is determined by a single gene. If squeaky mice are more likely to be dropped by startled predators: 

a. the mouse population will consist of more and more squeakers over time.
b. the mouse population will consist of more and more non-squeakers over time.
c. the occurrence of squeaking in the mouse population will not change.
d. squeaking will become louder over time.

Answer: a
Hint: This is another case of natural selection in action. For a refresher, review section 14.4 of the textbook.
Feedback: 

a. Correct. The non-squeakers will be eaten by predators.
b. Incorrect.  Squeakers will survive interactions with predators more often.
c. Incorrect.  Natural selection is favoring one phenotype over another.
d. Incorrect.  There is no evidence that the loudness of squeaking is genetically based; only the ability to squeak is genetically based.

Quiz 2
(F)1.  Charles Darwin was NOT influenced by which of the following people in formulating his ideas about natural selection? 

a. Thomas Malthus
b. Charles Lyell
c. William Smith
d. Gregor Mendel

Answer: d
Hint: Review the information on Darwin in section 14.1 of the text.  What was Darwin’s “weak” link in his theory of natural selection as the driving force for evolution?
Feedback: 

a. Incorrect. Malthus' writings about limits on human population growth strongly influenced Darwin's concept of "survival of the fittest."
b. Incorrect. Lyell's uniformitarianism concept allowed for a long time for evolutionary change to occur.
c. Incorrect. Smith's work on fossils provided Darwin with evidence that evolution occurs.
d. Correct. Mendel's work was not well known until after Darwin's death.

(F)2.  What were Darwin’s contributions to science? 

a. Darwin recognized and described the process of natural selection.
b. Darwin recognized and described the pattern of evolution.
c. Darwin recognized and described many new species in South America and on Pacific islands.

d. All of the above were contributions.

Answer: d
Hint: Darwin contributed a lot to science through hundreds of studies and theories but one major theory stands out. Read the end of section 14.1 in your textbook.
Feedback: 

a. Incorrect.  Others had recognized evolution before Darwin, but Darwin was the first to explain the process that causes the pattern. This, however, is not the only answer.
b. Incorrect.  Although he was not the first to recognize evolution, Darwin described evolutionary patterns in detail.  This, however, is not the only answer
c. Incorrect.  Darwin was involved with species identification.  This, however, is not the only answer.

d. Correct.  All of the choices are contributions that Darwin made to science.
(C)3.  What is a modern definition of evolution? 

a. Evolution is the formation of a new species.
b. Evolution is a change in the characteristics of a population over time.
c. Evolution is natural selection for a novel trait.
d. Evolution is a trait that increases the fitness of an individual relative to individuals without that trait.

Answer: b
Hint: The important term in the question is evolution. If you'd like a refresher, review section 14.1 of the textbook.
Feedback: 

a. Incorrect.  This is one possible result of evolution, but evolution is much more general.
b. Correct.  A major characteristic that changes is allele frequencies, which is discussed in Chapter 15.
c. Incorrect.  Evolution is a pattern observed in nature, while natural selection is a process that leads to evolution. Read section 14.1 of the textbook.
d. Incorrect.  This is a definition of an adaptation, a result of natural selection.
(C)4.  Which of the following lines of evidence support(s) the idea that evolution occurs? 

a. the fossil record
b. genetic and biochemical analyses
c. comparative anatomy and embryology
d. artificial selection
e. all of the above

Answer: e
Hint: Please review section 14.2 of your text.  Look for things that demonstrate “descent with modification”.
Feedback: 

a. Incorrect. This is true, as the fossil record shows clearly the pattern of evolution and extinction that life on Earth has experienced, but there is other evidence as well.
b. Incorrect. This is true, as both genetic and biochemical analyses reveal changes in the genetic structure of populations, which is evolution, but there is other evidence as well.
c. Incorrect. This is true, as both comparative anatomy and embryology reveal similarities in structure and development that suggest evolutionary relationships among different species of living organisms, but there is other evidence as well.
d. Incorrect. This is true, as artificial selection may be the most persuasive evidence for evolution, because it demonstrates that organisms actually do evolve, but there is other evidence as well.
e. Correct.  All the answers are evidence that supports evolution.
(F)5. Structures that have similar functions and superficially similar appearance but very different anatomy, such as the wings of insects and birds, are called _________. The similarities are due to similar environmental pressures rather than to common ancestry. 

a. analogous structures
b. homologous structures
c. vestigial structures

Answer: a
Hint: Please review section 14.2 of your text.  These do NOT come from a recent common ancestor.
Feedback: 

a. Correct. Analogous structure look alike because they perform a similar function but don’t share a recent common ancestor from whom they inherited those similar traits. 
b. Incorrect. Homologous structures have an underlying anatomical similarity as a result of common ancestry.
c. Incorrect. Vestigial structures have lost their functions as a result of evolution.

(F)6.  Structures that may differ in function but that have similar anatomy, presumably because of descent from common ancestors, are called ______. 

a. analogous structures
b. homologous structures
c. vestigial structures

Answer: b
Hint: Please review section 14.2 of your text.  These come from a recent common ancestor.
Feedback: 

a. Incorrect. Analogous structures are superficially similar because of common selection pressures, not common ancestry.
b. Correct. Homologous structures share similar features do to inheriting them from a recent common ancestor. 
c. Incorrect. Vestigial structures have lost their functions as a result of evolution. 

(F)7.  Structures that serve no apparent purpose but are homologous to functional structures in related organisms are called _______. 

a. analogous structures
b. homologous structures
c. vestigial structures

Answer: c
Hint: Please review section 14.2 of your text. These are coined “evolutionary baggage”.
Feedback: 

a. Incorrect. Analogous structures are superficially similar because of common selection pressures, but do have functions.
b. Incorrect. Homologous structures do serve functions.
c. Correct. Vestigial structures are “evolutionary baggage” remnants of structures that had been inherited from an ancestor where they were functional, but are no longer in use.
(C)8.  All vertebrate embryos resemble each other during the early stages of development. For example, fish, turtles, chickens, mice, and humans develop tails and gill slits during early stages of development. This suggests that _________. 

a. early embryonic development is conservative
b. ancestral vertebrates possessed genes that directed the development of tails and gill slits, and all of their descendants still retain those genes
c. genes that modify the developmental pathways in vertebrates arose later in evolution
d. all of the above

Answer: d
Hint: Please review section 14.2 of your text.  Similarities during early development can show relatedness that could be masked by differences that occur later in development. 
Feedback: 

a. Incorrect. This is true, because similar developmental structures are retained in early stages of descendant species, but there is another answer that is better.
b. Incorrect. This is true because the similarity in early development of all vertebrate embryos suggests that they must have inherited the same genetic system from some common ancestor. But another answer is better.
c. Incorrect. This is true because later stages of development in more recent species are added or modified, but there is another answer that is better.
d. Correct. All answers are reasonable conclusions drawn from the similarities of vertebrate embryonic structure.
(C)9.  Which of the following would be considered to be an example of analogous structures? 

a. molar teeth in a vampire bat
b. superficially similar structures in unrelated species
c. internally similar structures (e.g., of birds and mammals) that are used for many different functions
d. Both the first and third answers are correct.

Answer: b
Hint: Review section 14.2 of the text. Carefully compare these evolutionary terms: convergent evolution, analogous vs. homologous structures, and vestigial structures.
Feedback: 

a. Incorrect. This is an example of a vestigial structure.
b. Correct. An example of analogous structures would be the wings of flies and birds.
c. Incorrect. This describes homologous structures. Homologous structures have the same evolutionary origin despite exhibiting differences in function.
d. Incorrect. There is only one correct answer.
(A)10.  You are a biologist studying a natural population of mice, and you observe that in one area the proportion of darker colored mice is greater than the proportion of lighter colored mice. In another area, the opposite is true. You find that only the area with more dark mice has predators. Therefore, you hypothesize that darker mice are favored in areas with predators, perhaps because they are more difficult to see. If your hypothesis is true, what would you expect to happen in the few generations after predators are introduced to an area with a population of mice that previously did not have predators? 

a. The proportion of darker colored mice will decrease.
b. The proportion of darker colored mice will not change.
c. The proportion of darker colored mice will increase.

d. The predators will evolve to be able to better see the darker mice.


Answer: d
Hint: Review section 14.3 of the text for information on how natural selection works.  Do you expect the ability to survive and reproduce to go up or down for light colored, easier to spot, mice?
Feedback: 

a. Incorrect. Darker mice are favored in the presence of predators.
b. Incorrect. Darker mice are favored in the presence of predators.
c. Correct. If darker mice are favored in the presence of predators, their proportion will increase.

d. Incorrect. This may happen over a longer time period, but in the short term the mouse population already has the variation to be able to evolve.

(F)11.  Which list below contains the four observations of natural selection? 

a. variation in population, heritable variation, selection, unlimited survival and reproduction
b. uniform population, heritable traits, selection, differential survival or reproduction
c. variation in population, environmental variation, selection, differential survival or reproduction
d. rapid reproduction rate, constant population size, variation among individuals in a population, heritable variation

Answer: d
Hint: Consider the four steps in the process of natural selection. Read section 14.3 of the textbook.  
Feedback: 

a. Incorrect. If survival and reproduction were unlimited, then there would be no differences among individuals, and the characteristics of the population would not change over time.
b. Incorrect. This answer is incorrect because a uniform population cannot evolve by natural selection. Variation is required for natural selection to operate.
c. Incorrect. The variation in the population must be heritable for selection to operate. If all variation were due to environmental differences, then selection would not change the population from one generation to the next.
d. Correct. This list includes all four of the observations of natural selection. You can read these in section 14.2 of the textbook.

 (C)12.  Which of the following would describe artificial selection? 

a. breeding organisms for the purpose of generating certain features or traits (e.g., dog breeds)
b. coloration changes in guppy populations in the absence of predators
c. increased frequency of roaches that avoid sugar-baited poison traps
d. all of the above

Answer: a
Hint: Review sections 14.4 of the text. Make sure that you are clear about the differences between artificial selection and natural selection.
Feedback: 

a. Correct. Artificial breeding is also widely used in agriculturally important species.
b. Incorrect. This is an example of natural selection.
c. Incorrect. This is also an example of natural selection.
d. Incorrect. There is only one correct answer. 
(C)13.  In what way does the human population influence evolution? 

a. Human development changes the habitats of many species, influencing natural selection on those species.
b. Use of antibiotics by humans has selected for anitibiotic-resistant bacterial populations.
c. Humans are responsible for the many breeds of dogs found today.
d. all of the above

Answer: d
Hint: See section 14.4 of your textbook. In what ways do humans change or act as part of the environment for other species.
Feedback: 

a. Incorrect. The statement is true, but there is a better answer.
b. Incorrect. The statement is true, but there is a better answer.
c. Incorrect. The statement is true, but there is a better answer.
d. Correct. Humans influence evolution in all of these ways. 

(A)14.  In the United States today about half of the corn crop is genetically engineered with a protein that is toxic to corn borers, an insect pest of corn. Which of the following conditions are necessary for the corn borer to evolve resistance to the toxic protein? 

a. The corn borer must have heritable variation in the resistance to the toxic protein. The resistant corn borers must survive better or reproduce more than nonresistant corn borers.
b. The corn borers must lack variation in the resistance to the toxic protein. The resistant corn borers must survive in the same way as nonresistant corn borers.
c. All corn borers must have resistance to the toxic protein. The resistant corn borers must survive better or reproduce more than other insects.
d. The corn borer must have heritable variation in the resistance to the toxic protein. The resistant corn borers must survive and reproduce the same as nonresistant corn borers.

Answer: a
Hint: Consider the observations and conclusions of natural selection. For a refresher, review section 14.4 in your textbook.
Feedback: 

a. Correct. If all these conditions are true, then the corn borer might evolve resistance to the toxic protein. In the past 50 years, many insect pests have evolved resistance to a wide variety of insecticides used on crops. Natural selection is a powerful evolutionary force!
b. Incorrect. Variation is required for natural selection to operate.
c. Incorrect. If all corn borers have resistance, then the population can't evolve to have more resistance.
d. Incorrect. Differential survival or reproduction is required for natural selection.

(A)15.  Biologists have shown that some species of fish have genetic variation in their tendency to bite an angler's bait and hook. With repeated fishing and harvesting of caught fish: 

a. catching fish should become more difficult.
b. catching fish should become easier.
c. no change in catching success should occur.
d. an individual's ability to catch fish relative to other anglers will determine one's success.

Answer: a
Hint: This is simply another case of natural selection in action. For a refresher, review section 14.4 in your textbook.
Feedback: 

a. Correct. Fish with "biting" genes will be more likely to be removed from the population, leaving nonbiters to produce future generations.
b. Incorrect. The fish that are easiest to catch are being removed!
c. Incorrect. The fish that are easiest to catch are being removed!
d. Incorrect. The fish that are easiest to catch are being removed, so catching fish becomes more difficult for everyone, regardless of ability.

