L100 — Quiz #4 --- ANSWER KEY
1. (a) Explain the difference between analogous and homologous characters. (1pt)

Analogous characters are characters that are similar due to common ecology
pressures and not common descent. The similarities are superficial and not due to
similarities in the underlying genes.

Homologous characters are characters that are shared among individuals with a
common line of descent. Species share the characters because their ancestors had it;
differences are due to divergent evolution over time.

(b) Which of the following sets of figures are analogous structures and which set homologous
structures? (1pt)
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2. Explain how the fossil record provides evidence for evolution (1pt).

Fossils are formed as dead organisms are buried under sediment. Since the fossils are covered
up as they die, and newer ones are laid down on top of already buried ones, the layers of fossil
reflects a time sequence of once living organisms.

If the fossils are examined, there is an obvious change in the distribution and types of
organisms found at the various strata (layers of sediment). The changes in the morphological
structures across the layers reflect changes in form and function over evolutionary time. It is
also possible to deduce some information about the prevailing environmental conditions from
the surrounding soil, allowing scientists to place the organisms into at least a broad ecological
context.



3. Explain how the biogeography provides evidence for evolution (1pt).

Organisms found in close geographic proximity show a greater degree of similarities with each
other than the do with more distant though similar organism. The similarities between
organisms in close proximity suggest that the organisms shared a common ancestor and a more
recent common ancestor than organisms from more distant locations. Species which have split
off and diverged from a parent species are likely not to have traveled great distances, therefore,
there should be a similarity seen among the organisms in close geographic space.

4. The two graphs below represent changes in allele frequencies due to two different agents of
evolutionary change. Write under each graph which the agent of evolutionary change that is
depicted. Explain your reasoning for choosing the mechanism of evolutionary change that

you did. (4pts)

Note: the squares represent the frequency of the dominant allele and the triangles represent the
frequency of the recessive alleles. The graphs are showing multiple “runs’ the same type of

evolutionary mechanism for each graph.
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Reasoning:

The graph shows a change in the allele frequencies
over time. There is an increase in the frequency of
the recessive alleles with a corresponding decrease

in the dominant allele. There consistency of the
multiple run suggestion strong selection against the
dominant allele, such that individuals carrying the
dominant allele (homozygous dominant and
heterozygous individuals) have been selected against.
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Reasoning:

The allele frequencies are changing in

in different directions in the different
runs. In some cases the dominant allele
goes up and the comes down and in others
the dominant allele steadily decreases in
frequency. The differences suggest a
randomness in the changes in allele
frequencies. Gene flow could only
account for the differences if there was a
different rate of gene flow in the different
runs. Mutations would introduce a new
allele or repeated mutations of the allele
from dominant to recessive and vice versa
would have to occur.




5. Doctors impress upon their patients to complete the entire course of their antibiotics. Given
what you know about evolution, why is not completing the antibiotics problematic and
potentially a very dangerous practice? Explain using the concepts of evolutionary theory,
think about what the antibiotics are doing in terms of evolutionary terms! (4pts)

Antibiotics are taken to Kill off the bacteria causing an illness. When a patient first takes the
antibiotics, the bacteria that are Kkilled initially are the least resistant to the drugs. As the
drugs are continued, more and more bacteria are Killed off. By taking the entire prescription
of antibiotics, the goal is to completely get rid of the bacteria in the person’s system.

If you DO NOT complete the antibiotics, and there are remaining bacteria, the ones that are
remaining at the most resistant to the antibiotic. So you have SELECTED for the resistant
bacteria. The bacteria will replicate and pass down the resistance to their offspring and as the
bacteria gains hold again as it increases in number, the illness will be harder to fight with the
drugs, since it is the drug-resistant bacteria that have survived and reproduced. In addition
to being problematic for the patient, the bacteria can be spread to other individuals, so
resistant bacteria would be spread and infections would be harder to control with the
available antibiotics.



