Practice Questions for exam 2

From  the following terms fill in the blanks correctly (6 pts):

1Mutation, selection, sex, heterozygosity, Ne,  N, 1/2Ne, homozygosity, asexuality,  
 ___________ increases and  ___________ decreases by __________ each generation

2. Flower color in the plant Lupinus terpensis is controlled by one locus, two alleles. In Maryland you find large populations of this plant (many thousands of individuals), which have blue flowers (AA), pink flowers (Aa) and white flowers (aa). However, you find small populations found on the numerous islands in the Cheasapeake Bay. These populations are almost always of one color, either blue or white, though the color differs between islands. Large populations on larger adjacent islands are polymorphic for flower color. The best explanation for this observation is that flower color on small islands is governed by (4 pts):

A. mutation

B. natural selection

C. drift

D. heterozygote superiority

E. linkage disequilibrium
3. Below is a depiction of a brother-sister mating  whose parents are A1A2 and A3A4 (5 pts)
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What is the probability of an offspring (where arrow is pointing) of the above brother-sister mating having a genotype of A1A4. Note the lines show the ways an allele can be transmitted from one generation to the next. 
1.     ¼

2.      ½

3.      1/8

4.     1/16

5.       0

4. What term best describes why sex between closely related individuals is prohibited in human populations (2 pts), and why (in terms of homozygosity) (2 pts). Total = 4 pts
1 
5. Banded water snakes migrate from the mainland of Lake Eerie to various islands, yet, the frequency of banded water snakes on the islands is much lower than on the mainland. The islands differ from the mainland in terms of banded and unbanded frequencies because  _______ (4 pts). 
a. unbanded snakes migrate to the mainland in high frequency 
b. heterosis
c. negative frequency-dependent selection 
d. mutation/selection balance maintains polymorphism in island populations
e. selection against banded water snakes on the islands is balanced by constant migration of banded 
water snakes from the mainland.
6. Provide TWO selective advantages for the evolution of asexuality and TWO selective advantages for the evolution of sexuality (2 pts each). Provide one example from your book for Asexulaity and Sexuality, respectively. (1 point each). Total = 10 points.
7. If migration proceeds unopposed by any other evolutionary process, the result will be 
_____________ (4 pts). 
a. homogenization of allele frequencies among populations.

b. the loss of one or more alleles in one or more population.

c. an increase in genetic diversity among populations
d. an increase in the frequency of homozygotes in all populations
8. Each of the figures (A, B, and C) illustrates the results of a series of computer simulations of 
changes in allele frequency in a group of populations due to chance alone. Figure _____ most likely 
represents the simulations performed on the smallest populations; Figure _____ most likely represents 
the simulations performed on the largest populations (6 pts). 
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9. Small relictual populations of collared lizards remain in glades of desert-like habitat scattered throughout the oak-hickory forests in parts of the Ozark Mountains. Templeton and colleagues supported the hypothesis that drift had been acting in these populations by documenting that 
_____________ (4 pts). 
a. most populations were fixed for a single genotype, but genotypes varied among populations 
b. all populations were fixed for the same allele at each locus studied.
c. average heterozygosity was declining steadily over time 
d. individual populations were polymorphic for several loci and most populations were genetically similar to one another.
10. Match the key terms  listed below with the phrase that is the best match for it. (6 pts)
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	Option
	Phrase
	Your answer

	A
	gene flow, or migration   
	A. The apparent number of breeding individuals in a population, as reflected in the genetic and evolutionary trends of a population; usually lower than the actual number of individuals  
	

	B
	inbreeding depression   
	B. A change in allele frequencies of a new population due to its being started by a small random sample from a large population  
	

	C
	sampling error, or sampling bias   
	C. Random discrepancy between observations and expected results, due to selection of just a small part of the population (not the whole population)   
	

	D
	founder effect   
	D. Lowered fitness due to high levels of mating between close relatives  
	

	E
	hitchhiking, or selective sweep   
	E. An increase in frequency of a neutral allele due to close linkage to a beneficial allele 
	

	F
	effective population size   
	F. The movement of alleles between populations.  
	


11. Edward East investigated whether or not Mendelian genetic models could be applied to the study of quantitative traits by studying corolla length in long flower tobacco. He began with two pure-breeding strains, one with long corollas and one with short corollas. In the F2 generation he observed (4 pts)

a. 3:1 ratio of long flowers to short flowers

b. 1:2:1 ratio of long to intermediate to short flowers

c. a continuous distribution of corolla lengths from as short as the short parent to as long as the long parent

d. a continuous distribution of corolla lengths from short to long, but not recovering the lengths found in either parent.

12. Match the key terms listed below with the phrase that is the best match for it (5 pts). 
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Key term
	Phrase
	Your Answer

	A. quantitative trait locus  
	traits with highly variable phenotypes that do not fall into just a few categories   
	

	B. marker locus  
	traits with phenotypes that fall into just a few obvious categories   
	

	C. quantitative traits  
	the process of scanning chromosomes for regions that influence variation in a quantitative trait   
	

	D. qualitative traits, or discrete traits  
	a site in the genome where a simple test will reveal which alleles are present; often used to track nearby, closely linked loci.   
	

	E. QTL mapping  
	a locus that influences a trait that shows quantitative variation   
	


13. Consider the three relationships below (A, B and C) (4 pts):
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If directional selection to increase the trait were applied to a population, then which relationship would result in the least change (A, B, or C)? 

Which relationship indicates that genes and environment contribute roughly equally to the phenotype of the offspring (A, B, or C)?

14. When one attempts to quantify the contribution of genetic variation to the phenotypic variation observed in a population, an important assumption is _____________ (4 pts). 
a. that individuals of similar genotype are grown in independent or a random sample of environments

b.  that the environments of related individuals is similar, rather than a random sample of environments..

c. that selection can act in the population.

d. a and c  
15. Using the choices of mathematical terms below, Create one correct  equation for calculating heritability (also known as broad-sense heritability? (VP = phenotypic variation, VG = variation due to segregation of alleles, VE = variation due to variation of the environment, S = selection differential, R = response to selection) (4 pts)

VP, VG,  VE, S, R
Heritability = ??

16. From the following figure, please answer the below 4 (A-D) questions (12 pts) :
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A. In the absence of selection, what is the expected MEAN corolla flare in the offspring (mean of the parent = 2.5 mm) ? (3 pts).

Mean Corolla flare in offspring (no selection) = 

B. If selection is exerted (where only those pairs of parents that have a corolla flare greater than 3 mm manage to successfully reproduce), then what is S, the selection differential (3 pts), and what will be the mean corolla flare phenotype of the offspring (3 pts)? 

S =

C. Mean phenotype of the offspring following the above selection: =

D. What heritability would correspond to an average phenotype of 3.5 in the offspring, given the above selection regime (3 pts)?  Heritability = ??

17. Name the type of selection that is responsible for the maintenance of a similar expression of a trait (the trait does not evolve) over long periods of time? (4 pts)

18. In the tephritid fly experiment shown below, what conclusions can be made (4 pts)?
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a. Jumping spiders are mimicking the flies

b. Only markings on the wings of the flies prevents predation by the spiders

c. Only wing waving prevents predation by the spiders

d. Jumping spiders prefer flies with marked wings

e. Both markings and waving are necessary to prevent predation by spiders.

19. The Ogallala Aquifer, also known as the High Plains Aquifer, is a vast yet shallow underground water table aquifer located beneath the Great Plains in the United States. It is one of the world's largest aquifers. Where the Ogallala Aquifer comes naturally to the surface (springs), there are often barren areas, devoid of most vegetation, because the soil is very salty (minerals from underground percolate to the surface at these springs). HOWEVER, there are two species of Ambrosia (ragweed), A. linearis and A. psilostachya, which are commonly found growing on these salt deposits. There are six species of Ambrosia that grow in the nearby grasslands. 

Trying to account for the presence of only two of the species on these salt flats, what did the investigator likely observe, consistent with the above: 

when 100 genotypes of each the six species were collected  and grown in a greenhouse in soil that had lots of salt in it (5 pts)

a. all six species demonstrated genetic  variation to tolerance to salt

b. none of the six species demonstrated genetic variation to salt tolerance

c. only the two species normally found growing on the salt flats demonstrated genetic variation for salt tolerance

d. only the four species not found on the salt flats demonstrated genetic variation for salt tolerance

e. none of the above

20. In figure A below, the relationship of traits x and y have been quantified across 40 species. Which of the following pair of phylogenies of the 40 species (B or C) provides the best evidence that the evolution of trait y is associated with the evolution trait x (4 pts)?

Figure ________

               A                                 B                                       C
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21. In the figure below the evolution of a bear’s body mass and home range   is depicted. Using comparative methods, or methods that take into account phylogeny, HOW many independent data points are there for the relationship between body mass and home range? (4 pts)

a. 1

b. 2

c. 3

d. 4

e. none of the above
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22. Pigeons shorn of the hooks on the tips of their beaks suffer, while pigeons allowed to regrow their hooks fare better than continuously trimmed pigeons. In the work by Clayton et al., What was demonstrated to be a likely selective agent for the evolution of hooked beaks? (4 points)

23. The chief prediction of the sensory exploitation hypothesis for female choice is that (4 pts)

a. female preference for a male trait evolves before the male trait itself

b. the males with the best ornaments or advertisements provide the best genetic benefits to the female's offspring.

c. males with the best ornaments or advertisements provide nutrients, protection, or some other benefit to females.

d. The second and third answers are both correct.

24. The graphs below illustrate the results of Schemske and Agren's studies of female flower size in Begonia involucrata. The bar graph illustrates the number of pollinator visits made to artificial flowers of three sizes; "mean" is the average male flower size. The scatterplot illustrates the relationship between the area of the petaloid sepals (the "blossom") and the number of female flowers per inflorescence. Which of the following correctly interprets these results? (4pts)
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a. Female begonias are under directional selection for increased flower size: bees prefer large flowers to small flowers.

b. Female begonias are under directional selection for reduced flower size: plants can produce a larger number of smaller flowers than larger flowers.

c. Female begonias are under directional selection for increased flower size: larger flowers set more seeds than do smaller flowers.

d. The first two choices are correct.

 

25. Define  FOUR of the following six terms (use Block Letters = Print your answers), 5 pts each, and provide an example for each, 2 pts each. Total = 28 points. If you answer more than four, then only the first four will be graded. 

IntRAsexual selection (and example)

Sexual dimorphism (and example)

Sexual Selection (and example)

IntERsexual selection (and example)

Run Away model of sexual selection (and example)

Good Genes model of sexual selection (and example)

26. According to sexual selection theory, differences in reproductive investment lead to differences in factors that limit lifetime reproductive success. Based on Graph A, __________ of this species have the highest reproductive investment  and based on Graph B, __________ of this species have the highest reproductive investment (3 pts. each, total =  6 points)
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What is the probability that this individual is A1A4?? 
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