Exam Three, Biology 322 Spring 2008

1) Natural selection in poodles, like other organisms, relies on all of the following except

a. Variation within populations

b. Fittest individuals leave most descendent offspring

c. Differential reproductive success within populations

d. Populations tend to produce more individuals than the environment can support

e. Use or disuse of organs during one generation causes modifications of these same organs in subsequent generations

2) You are cutting apart a nasty poodle dog (just for fun), and you find that it has a forelimb nearly identical in structure to the forelimb of a wolf.  These results suggest to you:

a. That poodles evolved from wolves

b. That wolves evolved from poodles

c. That wolves and poodles share a common ancestor

d. That we should feed poodles to wolves

Questions 3-6 rely on the following scenario:  You decide to do an experiment on a population of nasty poodle dogs.  The population is NOT interbreeding with other nasty poodles, or any other dogs, and there is no migration into or out of the population.  The population size averages 370,000 nasty poodle dogs over the 4 years of your study.

3) Your population in year 1 has an average intelligence of 8 units (whatever a unit is, but very low intelligence indeed).  You only allow nasty poodle dogs with above average intelligence scores to breed.  The average score of the breeding nasty dogs was 10 units.  What was the selection differential in year 1?

a. It was 7 units

b. It was –2 units

c. It was 5 units

d. It was 2 units

e. It was 10 units

4) After your selection in year 1, the year 2 puppies had average intelligence scores of 8, no smarter than their dumb parents.  This result shows:

a. That the response to selection was zero

b. That the response to selection was 5, like their parents

c. That the heritability of stupid poodle dog intelligence is 50%

d. That stupid poodle dog intelligence is not genetic

e. Answers a and c are correct

5) You measure the allele frequencies of the slobberA and slobberB alleles of the slobber gene.  The frequencies in year 1 are 0.6 (slobberA) and 0.4 (slobberB).  You genotype your nasty poodle dogs and find that the genotype frequencies conform to Hardy-Weinberg expectations.  The genotypic frequencies are thus:

a. 64% AA 32% AB 4% BB

b. 36% AA 60% AB 4% BB

c. 20% AA 48% AB 32% BB

d. 36% AA 48% AB 16% BB

e. 60% AA and 40% BB

6) You follow allele frequencies, genotype frequencies, and genotypic fitnesses over the full 4 years of your study and you make the following two observations: first, there is no difference in genotypic fitness in any of the years, i.e. the alleles are selectively neutral, second, the allele frequencies do not change over the 4 years of your study, third, the genotypic frequencies change across years, with the frequency of heterozygotes decreasing by 50% in each of the 4 years of your study.  Which evolutionary scenario best accounts for your results:

a. Frequency dependent selection

b. Hybridization

c. Non-random (assortative) nasty poodle mating

d. Genetic drift

e. Mutation

7) Suppose that you observed nasty poodle dog mating behavior and discovered that male poodle dogs with small ears were favored by females in mating, but that small eared males were easier to run over with your car because they couldn’t hear you coming and get out of the way in time.  Your observations would be consistent with:

a. Sexual selection alone driving poodle dog ear size evolution

b. Natural selection alone driving poodle dog ear size evolution

c. A trade off between natural and sexual selection in nasty poodle dog ear size evolution

d. Small nasty poodle dog ears being vestigial traits

e. Life history evolution favoring early reproduction

8) When did the major phyla of animals (including the chordate ancestors of nasty poodle dogs) first evolve?

a. 3.5 billion years ago

b. 1.2 million years ago

c. during the ‘Cambrian explosion’

d. after the dinosaurs went extinct 65 million years ago

e. all life started October 26, 4004 BC, about 9 AM just after cosmic toast and eggs

9) If nasty little poodle dogs that yap all the time have much higher fitness when young, but then die at a slightly younger age as compared to nasty little poodle dogs that yap less, and there is high extrinsic mortality due to cars (irrespective of yapping genes), selection would likely favor:

a. Genes that increase yapping

b. Early reproduction in all nasty poodle dogs

c. Genes that decrease yapping

d.  Both a and b

10) Nasty little yapping poodle dogs are diploid.  Under what conditions would a costly altruistic gene for warning another nasty little poodle dog about an oncoming car spread by natural selection

a. The altruist gene would increase in frequency because it favors the survival of nasty little yapping poodle dogs

b. The altruist gene may increase in frequency if the dogs that are warned about the cars are genetic relatives of the dogs doing the warning

c. The altruist gene may increase in frequency if the dogs that are warned about the cars are likely to return the favor later on

d. If selection by cars becomes stronger then the altruist gene will spread

e. Both b and c are possible under certain circumstances

11) If a population of nasty little yapping poodle dogs has a stable population size and 50:50 sex ratio over many generations, then:

a. It exceeds the carrying capacity of the environment

b.  Males and females have equal average fitness

c. the sum of lxmx = 2

d. There is no natural selection because the population is stable

e. Answers b and c are true, at least on average

12) You really think that the stalk-eyed flies are cool, so you decide to breed stalk-eyed nasty poodle dogs.  You select for bulging eyes for 500 generations, and you do in fact get a population of bulging-eyed nasty little poodle dogs.  However, your bulging-eyed nasty little poodle dogs also have bulging teeth that stick straight out.  This is potentially due to

a. A correlated response to selection

b. Genetic linkage

c. Hitchhiking alleles

d. Pleiotropy

e. All of the above are possible explanations

Questions 13 – 14 refer to the following scenario:  You take a large outbred population of nasty little bulging-eyed poodle dogs and randomly divide them into two groups.  One group you raise for 10,000 generations in kennels and you feed them nothing but cabbage; the second group you raise for 10,000 generations in kennels and you feed them nothing but apples.  They only breed within their own group; there is no interbreeding across populations, they are physically separated by you into different kennels.  After 10,000 generations both populations are doing fine on their own food, but do poorly on the other food.  Hybrids can be formed, but do poorly on either food (worse than either of the parental populations), and the hybrids do not reproduce.

13) Divergence was

a. Driven by adaptation to different ecological resources, i.e. food sources

b. Allopatric, or at least artificially allopatric

c. Facilitated by gene flow

d. Primarily due to sexual selection

e. Answers a and b, but not c or d

14) After your experiment is over, all of your nasty poodles now share the same large kennel.  If a mutation arose that caused cabbage-eating bulging-eyed nasty little poodle dog females to prefer to mate with males with the sweet smell of cabbage on their breath, then which of the following is least likely:

a. Reproductive isolation between cabbage-eating and apple-eating nasty little poodle dogs would be increased

b. The mutation would increase in frequency

c. your two varieties of nasty bulging-eyed little yapping poodle dogs would merge back together to form one population

d. cabbage-eating males with strong cabbage breath might out reproduce cabbage-eating males with very weak cabbage breath

e. assortative mating by food type

Questions 15 – 16. Suppose you have 4 varieties of closely related recently diverged nasty-little yapping bulging-eye and bulging-teeth poodle dogs that fart a lot from eating cabbage.  You are interested in building a phylogeny showing their evolutionary relationships to each other, as well as the evolutionary relationships among the nasty-little poodle dog lineage (your four varieties) and the ancient lineages of wolves, coyotes, and hyaenas.  

15) You decide to use molecular data to do this so you grind up a bunch of dogs, wolves, coyotes, and hyaenas, and you need to decide what genes would be good ones to use.  For recent evolutionary changes

a. Very slowly evolving genes are more useful

b. Quickly evolving genes are more useful

c. Genes under strong stabilizing selection are more useful

d. Neutral non-coding genes are more useful

e. Answers a and c are wrong, but b and d are right

16) If your four varieties of nasty-little yapping bulging-eyed slobbering dumb poodle dogs all look exactly the same, even though some eat cabbage, some eat apples, etc. and they do not produce viable hybrids, under which of the following species concepts would they NOT be considered separate species?

a. ‘biological’ species concept

b. Phylogenetic species concept

c. Morphological species concept

17) Nasty little poodle dogs (being mammals like you) are:

a. deuterostomes

b. bilaterally symmetrical

c. coelomates

d. Chordates

e. All of the above

18) Were humans and dinosaurs ever alive at the same time?

a. Yes

b. No

c. Depends if you count birds as dinosaurs (then yes) or not (then no).

19) Which is a more correct statement

a. Evolution adapts populations to immediate local environments utilizing existing variation without regard for long-term consequences

b. Evolution by natural selection is a powerful process that creates new useful traits when organisms need them for survival.

c. Evolution is a random process of change

d. Evolution makes the fittest individuals survive

e. Evolution creates adaptations because of their benefits to entire populations and species

The next three questions reflect the great philosophical questions of all time.  Hopefully after this class you will reflect on these differently than you did before.  For each, give the currently best-supported scientific answer, even if your private personal answer might be different.

20) What accounts for the origin of life?

a) the big bang

b) the extinction of the dinosaurs

c) synthesis of organic molecules with the capacity to effect their own replication from simple non-organic precursors

d) the RNA world hypothesis

e) endosymbiosis of organelles in eukaryotes

21) Who are you and why are you here?

a) I am one of about 6.8 billion Homo sapiens, a hominid primate, here because my ancestors reproduced successfully

22) Why (in an ultimate evolutionary sense) do nasty poodles grow old and die?

a) because they wear out

b) because they are called away into the light

c) because selection maximizes fitness, not longevity

d) so they can be reincarnated as nasty chihuahuas

e) Because their telomeres get too short

23) Ecological competition for resources

a) is strongest within species

b) is lower when N << K

c) is highest when N > K

d) favors specialization

e) all of the above
24) The ancestors of our species within the genus Homo lived in Africa _____ years ago. Homo erectus/ergaster reached Asia and Europe by _____ years ago and anatomically modern H. sapiens first appear in the fossil record _____ years ago.

a) 2 million/1.6-1.9 million/30,000

b) 5 million/1.6-1.9 million/100,000 

c) 2 million/1.6-1.9 million/100,000

d) 2 million/100,000/50,000

25) According to its proponents, punctuated equilibrium and stasis in the fossil record

a) is not a real pattern because lineages change gradually over time.

b) is a real pattern; most morphological change in a lineage occurs during speciation.

c) cannot be scientifically explained because paleontologists use the morphospecies concept.

d) is an artifact of the incompleteness of the fossil record.

26) Under Mayr's allopatric speciation model, physical barriers to gene flow arise via

a) dispersal: individuals move back and forth between portions of the original species' range.

b) dispersal: individuals move into a previously unoccupied habitat.

c) vicariance: a new physical barrier splits an existing species' range.

d) b and c are correct.

f) a, b, and c are correct.

27) lots of people think chimpanzees are cute, but few (if any) find them sexy.  This is

a) an example of divergence in post-zygotic isolation

b) an example of divergence in mating preferences and behaviors
c) an example of pre-zygotic isolation
d) both a and b
e) both b and c
Questions 28 and 29 Refer to the following diagram.
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28) What could account for Archaeoglobus fulgidus (an archaean) having its HMGCoA reductase gene appear more closely related to the HMGCoA reductase genes of bacteria?

a) hybridization

b) Mullers ratchet

c) Lateral (=horizontal) gene transfer

d) Strong positive selection on the HMGCoA reductase gene

29) This tree is thus:

a) a gene tree

b) a species tree

30) All modern human mitochondrial DNA genetic variation can be traced back to a single mitochondrial DNA haplotype called ‘mitochondiral Eve’ who lived in Africa within the last 100,000 years.  This implies:

a) that all humans share common ancestry

b) that humans evolved in Africa

c) that a single female was the common ancestor of all modern humans

d) all of the above

e) both a and b, but not c

Questions 31 – 34 match people to major ideas.  The people are:

a) Sir Ronald Fisher

b) William D. Hamilton

c) Niles Eldredge and Steven J. Gould

d) J. B. S. Haldane

31) The idea that most evolutionary change is associated with speciation events, and thus change punctuates evolutionary histories that otherwise mostly show morphological stasis.

32) The observable pattern that in hybrid crosses where one sex of hybrid offspring is either inviable or sterile, it is usually the heterogametic sex.

33) The idea that a genetic correlation between female mating preference genes and male ornamental trait genes can cause rapid ‘runaway’ evolution via sexual selection

34) The idea that the spread of an allele depends upon its total contribution to lifetime inclusive fitness, not just its influence on direct fitness

35) What do studies of human genetic variation imply about human racial differences?

a) Human races are genetically very closely related but there is some geographic structure to human genetic variation that primarily reflects founder effects as modern humans peopled the earth

b) all humans are the direct descendant of a single female dubbed mitochondrial Eve

c) there is more genetic variation within African populations than among peoples of other continents

d) human races are only distantly related to each other and reveal a progression from primitive to more advanced evolutionarily 

e) answers a and c are correct, the others are wrong

Questions 36-38 Name that recent ancestor! The figure below shows skulls of some probable human ancestors after the divergence of the lineage that has led to humans from the lineage that has led to the chimpanzee and the bonobo.  For each question, answer a for skull A, b for skull B, c for skull C. 
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36) Which of these is within our own genus

37) Which is a skull of a ‘robust Australopithecine’ 

38) Which of those ancestors appears first in the fossil record at an age of about 4.5 million years ago?

39) Hybrids between closely related species are often intermediate between the parental species in many respects.  If the species became distinct by adaptation to discrete ecological resources, such as hawthorns and apples, or a benthic versus limnetic lifestyle, then hybrids between them are likely to be

a) less fit than parentals

b) more fit than parentals

c) intermediate in fitness

40) The movie we watched discussed Hox genes, only it did not name them as Hox genes, but that is what they are called.  According to the movie, Hox genes

a) determine where and when morphological structures such as legs or antennae develop

b) are not very evolutionarily conserved, such that the body plans of different animals are based upon different sets of genes

c) are very evolutionarily conserved such that it is possible to put a normal mouse eyeless gene into a fly and have the fly develop normal fly eyes using the mouse gene

d) determine the structure of the appendage

e) answers a and c are correct, b and d are not

