Test 1a, BIOL 226/2, September 30, 2014


Your name: ____________________________________		ID#:__________________

There are 20 multiple choice questions and four written questions. The test is out of 34. 

Multiple Choice Questions: Circle the best alternative for each question, and then transfer your answer onto the Scantron sheet.

1) Which of these conditions should completely prevent the occurrence of evolution by natural selection in a population over time?
A) All variation between individuals is due only to environmental factors.
B) The environment is changing at a relatively slow rate.
C) The population size is large.
D) The population lives in a habitat where there are no competing species present.

2) Which of the following represents an idea that Darwin learned from the writings of Thomas Malthus?
A) Technological innovation in agricultural practices will permit exponential growth of the human population into the foreseeable future.
B) Populations tend to increase at a faster rate than their food supply normally allows.
C) Earth changed over the years through a series of catastrophic upheavals.
D) The environment is responsible for natural selection.
E) Earth is more than 10 000 years old.

3) The role that humans play in artificial selection is to
A) determine who lives and who dies.
B) create the genetic variants, which nature then selects.
C) choose which organisms breed, and which do not.
D) train organisms to breed more successfully.
E) perform artificial insemination.

4) Currently, two extant elephant species (X and Y) are placed in the genus Loxodonta, and a third species (Z) is placed in the genus Elephas. Thus, which statement should be true?
A) Species X and Y are not related to species Z.
B) Species X and Y share a greater number of homologies with each other than either does with species Z.
C) Species X and Y share a common ancestor that is still extant (in other words, not yet extinct).
D) Species X and Y are the result of artificial selection from an ancestral species Z.
E) Species X, Y, and Z share a common ancestor, but nothing more can be claimed than this.



5) DDT was once considered a "silver bullet" that would permanently eradicate insect pests. Today, instead, DDT is largely useless against many insects. Which of these would have been required for this pest eradication effort to be successful in the long run?
A) Larger doses of DDT should have been applied.
B) All habitats should have received applications of DDT at about the same time.
C) The frequency of DDT application should have been higher.
D) None of the individual insects should have possessed genomes that made them resistant to DDT.
E) DDT application should have been continual.

6) Over evolutionary time, many cave-dwelling organisms have lost their eyes. Tapeworms have lost their digestive systems. Whales have lost their hind limbs. How can natural selection account for these losses?
A) Natural selection cannot account for losses, only for innovations.
B) Natural selection accounts for these losses by the principle of use and disuse.
C) Under particular circumstances that persisted for long periods, each of these structures presented greater costs than benefits.
D) The ancestors of these organisms experienced harmful mutations that forced them to find new habitats that these species had not previously used.

7) Although each of the following has a better chance of influencing gene frequencies in small populations than in large populations, which one most consistently requires a small population as a precondition for its occurrence?
A) mutation
B) nonrandom mating
C) genetic drift
D) natural selection
E) gene flow

8) In the formula for determining a population’s genotype frequencies, the pq in the term 2pq is necessary because
A) the population is diploid.
B) heterozygotes can come about in two ways.
C) the population is doubling in number.
D) heterozygotes have two alleles.

9) In a Hardy-Weinberg population with two alleles, A anda, that are in equilibrium, the frequency of allele a is 0.2. What is the percentage of the population that is heterozygous at this locus?
A) 0.2
B) 2.0
C) 4.0
D) 16.0
E) 32.0



[bookmark: _GoBack]10) Over time, the movement of people on Earth has steadily increased. This has altered the course of human evolution by increasing
A) nonrandom mating.
B) geographic isolation.
C) genetic drift.
D) gene flow.

11) If the original finches that had been blown over to the Galápagos from South America had already been genetically different from the parental population of South American finches, even before adapting to the Galápagos, this would have been an example of
A) genetic drift.
B) bottleneck effect.
C) founder effect.
D) all three of these.
E) both the first and third of these.

12) The three main mechanisms that alter allele frequencies and change the genetic composition of populations are
A) natural selection, bottleneck effect, and founder effect.
B) natural selection, gene flow, and random mating.
C) natural selection, genetic drift, and gene flow.
D) natural selection, random mating, and gene flow.
E) natural selection, gene flow, and large population size.

13) The recessive allele that causes phenylketonuria (PKU) is harmful, except when an infant’s diet lacks the amino acid phenylalanine. What maintains the presence of this harmful allele in a population’s gene pool?
A) heterozygote advantage
B) stabilizing selection
C) diploidy
D) balancing selection

14) The same gene that causes various coat patterns in wild and domesticated cats also causes the cross-eyed condition in these cats, the cross-eyed condition being slightly maladaptive. In a hypothetical environment, the coat pattern that is associated with crossed eyes is highly adaptive, with the result that both the coat pattern and the cross-eyed condition increase in a feline population over time. Which statement is supported by these observations?
A) Evolution is progressive and tends toward a more perfect population.
B) Phenotype is often the result of compromise.
C) Natural selection reduces the frequency of maladaptive genes in populations over the course of time.
D) Polygenic inheritance is generally maladaptive, and should become less common in future generations.
E) In all environments, coat pattern is a more important survival factor than is eye-muscle tone.



15) A proficient engineer can easily design skeletal structures that are more functional than those currently found in the forelimbs of such diverse mammals as horses, whales, and bats. The actual forelimbs of these mammals do not seem to be optimally arranged because
A) natural selection has not had sufficient time to create the optimal design in each case, but will do so given enough time.
B) in many cases, phenotype is not merely determined by genotype, but by the environment as well.
C) though we may not consider the fit between the current skeletal arrangements and their functions excellent, we should not doubt that natural selection ultimately produces the best design.
D) natural selection is generally limited to modifying structures that were present in previous generations and in previous species.

16) Which of the following statements about species, as defined by the biological species concept, is (are) correct?
I.	Biological species are defined by reproductive isolation.
II.	Biological species are the model used for grouping extinct forms of life.
III.	The biological species is the largest unit of population in which successful interbreeding is possible.
A) I and II
B) I and III
C) II and III
D) I, II, and III

17) Dog breeders maintain the purity of breeds by keeping dogs of different breeds apart when they are fertile. This kind of isolation is most similar to which of the following reproductive isolating mechanisms?
A) reduced hybrid fertility
B) hybrid breakdown
C) mechanical isolation
D) habitat isolation
E) gametic isolation

18) Two species of frogs belonging to the same genus occasionally mate, but the offspring fail to develop and hatch. What is the mechanism for keeping the two frog species separate?
A) thepostzygotic barrier called hybrid inviability
B) thepostzygotic barrier called hybrid breakdown
C) theprezygotic barrier called hybrid sterility
D) gametic isolation

19) The major evolutionary episode corresponding most closely in time with the formation of Pangaea was the
A) Cambrian explosion.
B) Permian extinctions.
C) Pleistocene ice ages.
D) Cretaceous extinctions.

20) According to the concept of punctuated equilibrium, the "sudden" appearance of a new species in the fossil record means that
A) the species is now extinct.
B) speciation occurred instantaneously.
C) speciation occurred in one generation.
D) speciation occurred rapidly in geologic time.
E) the species will consequently have a relatively short existence, compared with other species.

Answer the following questions in sentences. Your answers should be approximately one sentence for each mark. 

21. Define2 of the following 3 terms.If you answer all three questions, I will mark your first two answers.  (2x2=4 marks)

Scala naturae: The ladder of life implied that species were fixed and could be ranked on a ladder of increasing complexity. 

Gene flow: a mechanism of evolution caused by the movement of fertile individuals between populations. 

Allopolyploidy: a mechanism of sympatric speciation in which a polyploid hybrid (could explain how this happens) is formed between 2 species. 

22. Why do the time periods in the geological record have such irregular durations? (2) 

Geological eras are created by the biological events of mass extinction and adaptive radiation. These events occur randomly over time. 
23. Unlike libraries, evolutionary phylogenies are thought to be a unique (i.e. non-arbitrary) system of classification. Explain. (2) 
There is only one true way that all species are related in an evolutionary phylogeny. Hence, the Tree of Life is a unique system of classification.
24. Insects on islands often are wingless and cannot fly. Give a Darwinian explanation (use the 2 observations and 2 inference framework; include an hypothesis) for the evolution of flightlessness in island insects. (6 marks)

O1: Insects in a population vary in wing length. 1/2
O1: Some of this variation is heritable. 1/2
O2: Insects produce more offspring than can survive. 1
Hypothesis: Insects with short wings are less likely to be blown off the island. 2
I1: Hence, they survive better and have more offspring than long-winged forms. 1
I2: Over time, the genes for short wings will accumulate in the population. 1
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