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1. The table should have a table number and caption, and
should be defined by straight lines. An example is given
below.

Sample caption: Table 1. The conditions required for genetic
equilibrium to exist, and what happens if these conditions are
not met.

2. Mutations lead to increased genetic diversity and may be
useful when the environment changes, or when new
environments are colonized. Some mutations will result in
increased fitness, and some will take predation pressure
off other individuals.

3. Decreased genetic diversity in the population they come
from, and increased genetic diversity in the population
they are going to would result. If the migrants establish a
new population, they will contribute all the genetic
diversity of the new population.

4. In the founder effect, a small subset of the original
population emigrates to a new habitat. The bottleneck
effect describes the situation that occurs when a large
population crashes, and a small subset of the original
population re-establishes the population. The two effects
are similar in that they both involve a small population
with limited genetic diversity, resulting in a new
population that is different from the original population
and has a gene pool of low genetic diversity. The two
effects differ as follows: the founder effect involves
colonizing a new habitat, but the bottleneck effect occurs
in the original population; the founder effect retains the
original population, resulting in two populations, while
the bottleneck effect modifies the original population and
only one population results; and the founder effect may
lead to the creation of two species, thereby increasing
biodiversity, while the bottleneck effect will result in a
single new species.

5. Due to a lack of genetic diversity, the population is unable
to respond to environmental changes or to withstand
disease. Allowing the population size to increase over time
by protecting the cheetahs’ habitat can increase genetic
diversity. This can be done by establishing a wildlife
reserve, reducing interspecific competition for prey,
decreasing environmental threats such as pollution in
their habitat, reducing habitat fragmentation, etc.

6. If the heterozygotes have an advantage (i.e., protection
from malaria) over both homozygotes, a lethal recessive
allele will remain in the population. This is called
heterozygote advantage.

7. Inbreeding leads to a loss of genetic diversity and
expression of rare recessive traits in a population. Neither
of these leads to new characteristics, and therefore,
inbreeding is not likely to lead to evolutionary adaptation.

8. Anti-HIV medications impede microevolution of the
virus because, by reducing its rate of reproduction, fewer
new mutations are generated per unit of time. As a result,
selection pressures have fewer new variants to select for in
a changing environment and microevolution is impeded.
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Teaching Strategies
■ As students consider the practical implications (e.g., the

Cavendish banana) and the ethical implications (e.g.,
creating sterile seed and forcing farmers to remain as life-
long customers) of manipulating nature, remind them that
it was this kind of experimentation and manipulation that
led to the development of a strain of wheat that could be
grown successfully in the Canadian prairies. What do they
think of biotechnology in terms of what it can provide for
humans? Do they think it should be regulated?

Answers to Connections Questions
1. Transgenic organisms would only be classified as a new

species if the transgenic organism could no longer
interbreed with the original species to produce viable
offspring.

2. If genetic engineers included a gene that either prevented
successful reproduction among transgenic organisms, or
prevented them from breeding with wild populations,
gene flow into wild populations would be substantially
reduced. This would not work for microorganisms that
reproduce sexually.

3. The release of transgenic organisms into wild populations
may alter the gene pool of the wild populations if the
organisms interbreed and the genetically engineered genes
become incorporated into the wild population’s genome.

Conditions Outcome

population size is large ■ genetic drift
■ reduced genetic diversity 

random mating occurs ■ selection
■ changes in allele frequency 

no mutations ■ genetic drift
■ changes in allele frequency 

no migration ■ increased genetic diversity
within population

■ reduced genetic diversity
between populations

no natural selection ■ changes in allele frequency
■ microevolution 
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