NATURAL SELECTION, GENES and EVOLUTION

Complete the assignment and turn it in to me at the beginning of class on the day of the first exam: due Monday (for the MW sections) or Tuesday (for the TTh sections). This assignment is worth 20 points.
The technical definition of biological evolution is “a change in the relative frequencies of alleles in a population from one generation to the next.” The technical definition of natural selection is “a process in nature in which organisms possessing certain genotypic characteristics that make them better adjusted to an environment tend to survive, reproduce, increase in number or frequency, and therefore, are able to transmit and perpetuate their essential genotypic qualities to succeeding generations. Organisms possessing traits that make them less well adjusted tend to not survive and reproduce as well – consequently, over time their numbers decrease.” Examples of natural selection example abound in the world around us. I’ve recounted several in class.

For this homework assignment you are to do three things: 

· Watch the video Accidents of Creation (shown in class). In a sentence or two explain the significance of the following:

· The story of the silver sword

· The role of HbS (sickling hemoglobin). For a preview of this segment, go to http://www.pbs.org/wgbh/evolution/library/01/2/quicktime/l_012_02.html 

· The story of the Hawaiian Nene (goose)

· The duplication of the ancestral lysozyme allele. For a preview of this segment, you’ll need to open your web browser and type in www.cabrillo.edu/~crsmith/lysozyme.mov

· Visit the website Natural Selection: How Evolution Works (http://www.actionbioscience.org/evolution/futuyma.html) by Douglas Futuyma. Read the interview and answer the questions posed below. 
1. How does natural selection relate to evolution?

2. What roles do genes play in evolution?

3. What other natural mechanisms should also be considered as agents of evolution?

4. Does change play a role in evolution? If so, what is that role?

5. List the examples of natural selection at work that Futuyma describes.

6. Explain how certain genotypes may be favored by natural selection during a time of environmental change in an example species of your choice (you could incorporate this answer with the essay on changing allele frequencies).

7. Futuyma indicates the existence of several agents or mechanisms or forces of evolution in populations. Are there others? Perform a Web search to answer this question. List and define any other agents or mechanisms of evolution you find.

8. Does natural selection primarily affect the proportions of varieties within species or create new species? Support you answer with at least three references from books, scientific articles, or RELIABLE Web articles.

· Choose (or make up) an example of natural selection & write an essay demonstrating how natural selection illustrates the definition of biological evolution given above. This essay will require you to discuss changing frequencies of alleles & pull together what you’ve learned about natural selection, genes, alleles, and Mendel’s laws and ideas of heredity. Keep in mind that for every trait that an organism has, it has received one allele for that trait from one parent and another allele for that trait from the other parent. And that many alleles stand in a dominant – recessive (and sometimes co-dominant) relationship to each other.

Here’s an informational point about TOO MANY BABIES. I’ve repeatedly stated that that if all the offspring that organisms can produce were to survive and reproduce, they would soon overrun the earth. Darwin illustrated this point by a calculation using elephants. He wrote: "The elephant is reckoned the slowest breeder of all known animals, and I have taken some pains to estimate its probable minimum rate of natural increase; it will be safest to assume that it begins breeding when 30 years old and goes on breeding until 90 years old; if this be so, after a period from 740 to 750 years there would be nearly 19 million elephants descended from this first pair."
