Exam 2, Biology 322, Spring 2008

1. In a life table, expected lifetime reproduction for a newborn (i.e. expected fitness) is

a) Symbolized mx

b) the sum of lxmx

c) Ro

d) all of the above

e) b and c above are correct

2. Adaptation is best defined as:

a) the proximate mechanism of how something works

b) the evolved function of a trait

c) the result of random mutation

d) the trade-off between early and late reproduction

3. Under what circumstances might a trait evolve even if it is detrimental to an individual’s direct fitness?

a) if it is good for the species

b) if it benefits the reproduction of close genetic relatives

c) traits detrimental to individual direct fitness can not evolve

4. Which of the following are life history traits:

a) size and age at reproduction

b) size at birth

c) number of offspring produced per reproductive episode

d) all of the above are life history traits

5. If access to males limits female reproduction, we might expect:

a) males to be selective among potential mates

b) males to compete for access to females, or resources females require

c) males to have weapons and/or be larger than females

d) females to compete for males

e) a and d above are likely, whereas b and c are less likely

6. What can we infer about natural selection from selfish genes such as meiotic drive alleles?

a) Meiotic drive alleles do not inform our understanding of selection because they are not expressed and so can not be selected against

b) genetic sequences that favor their own transmission tend to increase in populations. Period. End of Story.

c) Selfish genes require transmission through close genetic kin

d) Selfishness should be selected against because it reduces population growth

7. Felsenstein’s technique of conducting phylogenetically independent contrasts   

a) requires no knowledge of the evolutionary relationships among the species being studied.

b) controls for the effects of shared evolutionary history

c) is an experimental approach to studying adaptive evolution

d) requires appropriate control groups

e) All of the choices above are correct.
8. In general, the hypothesis that a particular trait represents a trade-off implies that

a) the trait has no genetic basis.

b) the trait is the result of “conflicting” selection pressures.

c) natural selection has no role in the evolution of the trait.

d) physiological processes regulate the trait.
9. Suppose you conduct a study and find that peahens prefer to mate with male peacocks with longer tails, BUT there is equally strong natural selection against longer tails in males AND you find that male tail length is a heritable trait.  Which of the following predictions is or are likely:

a) male tails may get longer over time

b) female preference genes may be genetically correlated with male trait genes

c) male tail length reflects a trade-off between natural and sexual selection

d) males with longer tails will be less fit than males with average tails

e) all of the above, except a

10. Which of the following are mechanisms of male-male competition for reproduction, at least in some species?

a) Fighting for control of resources needed by females, e.g. male elephant seals controlling beaches needed by females for giving birth.

b) Killing dependent offspring of previous males, as in lions.

c) Removal and replacement of sperm stored with female reproductive tracts

d) Development of elaborate ornamentation for displays, e.g. barn swallows

e) All of the above are correct answers

11. "Good genes" models of sexual selection via female choice should include which of the following?

a) The quality of male ornamentation (song, color, behavioral display, etc.) is a reliable indicator of his genetic quality.

b) Females receive direct benefits from ornamented males in the form of food, protection, or parental care for their young.

c) Offspring of the most ornamented males will have performance/fitness advantages over offspring of less ornamented males.

d) Females should have pre-existing sensory biases for male ornaments.
e) Answers a and c are correct, whereas b and d are not.
12. Which of the following are conditions required for stable reciprocal altruism to evolve?

a) High genetic relatedness between actor and recipient

b) Ecological constraints
c) Cost-benefit asymmetry such that there is a greater cost to actor than benefit to recipient
d) Repeated numbers of interactions over time
e) All of the above
13.  Hamilton’s rule is Br-C>0, and defines the conditions under which a potential altruist gene may spread by kin selection.  Which of the following is the best re-statement of Hamilton’s rule?

a) a variant of a gene will spread in a population if it directs help toward non-kin

b) individuals will have higher fitness if there is not a cost

c) an altruist variant of a gene will spread in a population if the fitness benefit (B) downweighted by degree of relatedness (r) exceeds the fitness cost to the actor (C)

d) For the genes influencing an altruist behavior to spread, the average loss in indirect fitness minus the average gain in direct fitness must be greater than zero 

e) answers c and d are correct

14. What is the ultimate explanation of why organisms show senescence?

a) their physiological systems wear out

b) extrinsic mortality early in life reduces the force of selection late in life

c) organisms can not fix all of the metabolic damage that occurs during the lifetime

d) early acting beneficial mutations may spread, even if they have deleterious pleiotropic consequences late in life

e) answers b and d are correct

15. If extrinsic mortality is low

a) individuals are more likely to delay reproduction, and invest in larger offspring

b) individuals are likely to mature at small body sizes

c) individuals are likely to show early senescent decline

d) this favors r selected species over k selected species

e) population size will be highly unstable

Questions 16 and 17 refer to the following figure.
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16. In the above figure,

a) relatedness values are 0.5, 0.25, and 0.25 in scenario 1, 2, and 3 respectively.

b) relatedness values are 0.25, 0.5, and 0.125 in scenario 1, 2, and 3 respectively.

c) Individuals are haploid

d) Answers b and c are correct

e) None of the above are correct

17. In scenario 1 above (one shared parent), altruist genes would spread if:

a) fitness cost to actor equals the fitness benefit to recipient

b) fitness cost to actor is more than 1/2 fitness benefit to recipient

c) fitness cost to actor is greater than or equal to the fitness benefit to recipient

d) 1/4 fitness benefit to recipient > fitness cost to actor

e) answers b and d are correct

18. An organisms indirect fitness is:

a) that organisms own reproduction

b) reproduction by kin of that organism

c) reproduction by kin made possible by the altruistic acts of that organism

d) the sum of a and b

e) the sum of a and c

19. Evidence that haplodiploidy does not (by itself) explain the evolution of eusociality includes which of the following? 

a) In many species, a queen will mate with multiple males.

b) In many species, more than one queen is active in founding the nest.

c) Many eusocial species are not haplodiploid and many haplodiploid species are not eusocial.

d) The first three choices are all correct.
20. Haplodiploidy 

a) is a sex determining mechanism used by Hymenoptera and some other insects

b) has males develop from fertilized eggs and females from unfertilized eggs
c) makes males more related to their sisters (0.75) than their brothers (0.25)
d) is an important factor in the evolution of eusociality in termites and naked mole rats
Questions 21-22 refer to the following graph which depicts the parents benefit to cost ratio (Y axis) as a function of parental investment in current offspring (X axis).
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21.  The level of parental investment indicated by the arrow at point A indicates:

a) the optimal level of investment from the parents point of view

b) the optimal level of investment from the current child’s point of view

c) the point at which the parents benefit is equal the current offspring’s benefit

d) the point at which future offspring are born

22. The level of parental investment indicated by the arrow at point B indicates:

a) the optimal level of investment from the parents point of view

b) the optimal level of investment in the current offspring from a future sibling’s point of view, assuming that that future sibling would be a half sibling

c) the level of investment at which the current offspring would have higher fitness if further parental investment was directed toward 1/2 siblings rather than to itself

d) the level of investment at which the current offspring would have higher fitness if further parental investment was directed toward a full sibling rather than to itself

e) answers b and d are both correct

23. Many modern human diseases, especially in the industrialized western world:

a) result from excess consumption of previously rare things, like sugars, fats, salts

b) result from high extrinsic mortality early in life

c) result from low extrinsic mortality early in life

d) result from poor adaptation to our ancestral hunter-gatherer environment

e) answers a and c are both likely explanations for many diseases

24. A full understanding of the evolutionary biology of WHY organisms get disease and experience aging

a) suggests that major diseases will be cured within this century

b) suggests that senescence is inherently incurable

c) suggests that easily transmitted diseases will become less virulent

d) suggests that genetic diseases will not persist 

e) suggests that bacterial and viral diseases will be unable to evolve resistance to treatments

25.  If Ro = 2.5

a) the average newborn female can expect to produce 5 offspring in her lifetime

b) every newborn female can expect to produce 2.5 offspring in her lifetime

c) the population is in decline

d) the average newborn male will produce 5 offspring, with r = 0.5

e) the population will grow until N = K

26.  Suppose that an especially ignorant bird has never taken an evolutionary biology course, and never heard of or understood Hamilton’s rule (very ignorant bird indeed):

a) it will know who to direct altruistic help toward

b) it is likely to think through its options for helping other individuals, and calculate degrees of relatedness, costs, and benefits of certain actions

c) it will exhibit behaviors that in its ancestors successfully made Br-C > 0

d) it will give up in frustration and not be altruistic

27. Quickly changing biotic environments

a) favor asexual reproduction

b) favor developmental canalization

c) favor phenotypic plasticity

d) favor sexual reproduction

e) probably both c and d are favored by rapidly changing biotic environments

