Concept Review Questions and Answers—Chapter 14
14.1 Evolutionary Patterns at the Species Level

1. How is the concept of gene flow related to the species concept? 
A species is all of the individuals potentially capable of interbreeding. Gene flow involves the transfer of genes from one generation to the next. Therefore, gene flow occurs within a species.

2. Why aren’t mules considered a species?

Mules are sterile and cannot pass their genes to future generations.
14.2 How Do New Species Originate?
3. How does speciation differ from the formation of subspecies or races?
Speciation results in two populations that are not capable of exchanging genes between them. Gene flow is still possible between subspecies or races of the same species.
4. Can you always tell by looking at two organisms whether or not they belong to the same species?
No. Physical appearances are not always an accurate way to distinguish species. The ultimate test is whether individuals of two kinds are capable to reproducing sexually to produce fertile offspring.
5. Why is geographic isolation important in the process of speciation?
In many cases in order for speciation to occur two portions of a species must be separated from one another for a long period. Geographic barriers are important features that can supply these conditions.
6. How does a polyploid organism differ from a haploid or diploid organism? 
Haploid organisms have 1 set of chromosomes—one copy of a gene for each characteristic.
Diploid organisms have 2 sets of chromosomes—two copies of genetic information for each characteristic, which may be different alleles.
Polyploid organisms have multiple sets of chromosomes. Therefore, they can have many copies of genes for each characteristic.
7. List the series of events necessary for speciation to occur.
a. Isolation of one part of the species from the rest must occur. Typically this isolation is the result of a geographic barrier.

b. Once isolated natural selection affects the two populations differently because the environmental conditions are different in the two places.
c. Eventually enough genetic differences may accumulate that the two populations are not able to interbreed. At that point they are two different species.
14.3 The Maintenance of Reproductive Isolation Between Species

8. Describe three kinds of reproductive isolating mechanisms that prevent interbreeding between different species.
Behavioral isolation occurs when specific behaviors related to mating make it highly unlikely that two different species will interbreed. Differences in mating calls or displays are good examples.
Ecological isolation or habitat preference occurs when two different species are adapted to specific environmental conditions. This reduces the likelihood that they will come in contact with one another and interbreed.
Seasonal isolation occurs when two species reproduce at different times of the year.
Mechanical or morphological isolation occurs when two species are so structurally different that reproduction between them is not possible.
Biochemical isolation occurs when two species have biochemical differences that prevent reproduction between them.
9. Give an example of seasonal isolating mechanisms, ecological isolating mechanisms, and behavioral isolating mechanisms.
Seasonal isolating mechanisms---different species plants flower at different times of the year, different species of insects mate at different times of the year, etc.
Ecological isolating mechanisms---different species of birds that live in different habitats are not likely to interbreed, different species of plants are adapted to certain kinds of soil conditions.
Behavioral isolating mechanisms---The mating calls of frogs and birds are distinctly different, other mating displays are also species specific.
14.4 Evolutionary Patterns Above the Species Level
10. Describe convergent evolution and adaptive radiation.
Convergent evolution is an evolutionary pattern that occurs when organisms of widely different evolutionary history come to superficially resemble one another because they occupy similar niches and are adapted to the same environment.
Adaptive radiation is an evolutionary pattern in which a large number of closely related species develop from a common ancestor.
11. What are the two dominant evolutionary patterns?
Divergence in kinds of species. The ultimate extinction of most species.
12. How are analogous and homologous structures different?
Analogous structures have similar functions and superficially resemble one another, but typically have completely different evolutionary origins.
Homologous structures have the same evolutionary origins but may or may not have the same function.
14.5 Rates of Evolution
13. What is the difference between gradualism and punctuated equilibrium?
Gradualism assumes that evolution is a slow, gradual change over long time periods.
Punctuated equilibrium is the concept that the rate of evolution is variable and that during certain periods in the past evolution was very rapid, while at other times is was very slow.
14.6 The Tentative Nature of the Evolutionary History of Organisms
14. Why is it difficult to determine the evolutionary history of a species?
Usually there is no series of fossils or other evidence that shows the series of many steps involved in the evolution of an organism. 
14.7 Human Evolution

15. List 3 differences between australopiths and members of the genus Homo.
Australopiths were herbivores—Members of the genus Homo were scavengers or carnivores.
Australopiths had a smaller brain size than members of the genus Homo.
Australopiths were shorter than members of the genus Homo.
Australopiths were more sexually dimorphic than members of the genus Homo.
Australopiths were not skilled tool users and members of the genus Homo were.
16. Compare the out-of-Africa hypothesis with the multiregional hypothesis of the origin of Homo sapiens.
The out-of-Africa hypothesis assumes that all ancestors of modern humans originated in Africa and migrated from there to other parts of the world.
The multiregional hypothesis assumes that early hominids (not Homo sapiens) migrated from Africa to Europe and Asia. These early hominids evolved into modern humans in their different localities, resulting in the variation seen in present Asian, European, and African population.
17. Diagram the relationship among anthropoids, hominoids, and hominids.

Refer to figure 14.13.

