College Biology – Honors

Chapter 16

Evolution of Populations

Gene Pool - the combined genetic information of all members of a particular population. A gene pool consists of 2 or more alleles for each inheritable trait.

Relative Frequency – is the number of times an allele occurs in the gene pool compared the number of times other alleles occur.

Sources of Genetic Variation

1. Mutations

2. Genetic Shuffling that occurs during sexual reproduction

The # of phenotypes produced for a given trait depends on the # of genes controlling the trait.  Obviously there are single gene traits and polygenic traits.  An example of a single gene trait (each gene can have 2 alleles – dominant or recessive) is your hairline. Hairline has only 2 alleles, one for a widow’s peak(d), and one for without a widow’s peak(r).

Polygenic traits are controlled by 2 or more genes can have more possible genotypes, and even more possible phenotypes.  One example of a polygenic trait is height in humans.

How Evolution Affects Genetics       or      How Genetics Affects Evolution

Natural Selection does not care about Genotype.  Natural Selection is only concerned with the Phenotypes that are best suited to survive in the environment and help an organism produce a future generation. The process of natural selection has a direct affect on relative gene frequency and can change relative gene frequencies over time (that’s the beginning of evolution). This is especially true of single gene traits.

Natural Selection on Polygenic Traits

Natural Selection on phenotypes of polygenic traits produces any of the following:

Directional Selection –

Stabilizing Selection –

Disruptive Selection –

Sometimes, in smaller populations, the affect of chance changes allele frequencies.  This kind of random change in allele frequency is called Genetic Drift.

What is responsible for the Founder Effect?  Please use the terms immigration or emigration, colonization, and parent population, when giving your answer.

Evolution vs. Genetic Equilibrium

Genetic Equilibrium is the situation in which allele frequencies remain constant. (Evolution will not likely occur)

The Hardy – Weinberg principle deals with Genetic Equilibrium.  It states that 5 conditions are necessary to maintain Genetic Equilibrium from generation to generation.

They are:

1. There must be random mating amongst individuals in a population.

2. The population must be very large.

3. There can be no emigration or immigration within the population.

4. There can be no mutations.

5. There can be no natural selection.

If any of these occur in a population then equilibrium is lost and change could occur.

Speciation

When natural selection and chance events change allele frequency, the changes can lead to the development of new species, called Speciation.

What factors in the environment can lead to Speciation?

1.  Geographic Isolation

2.  Behavioral Isolation        All of these can cause segments of a population to stop

3.  Temporal Isolation          interbreeding.  Reproductive Isolation occurs when

                                            members of 2 populations cannot interbreed. This leads to                                                                        

                                            the development of new and different species. 

Do the principles involved in Evolution really work?  Can natural selection be tested or is it just theoretical? Well, 2 scientists, Peter and Rosemary Grant studied and proved micro natural selection in finches living on the Galapagos Islands. Read all about it on page 406-407.  Hey, have you heard of the peppered moth? This pepper colored moth changed its color when tons of soot blackened tree bark during the Industrial Revolution.  The moth turned back to a pepper color when people stopped the burning of coal.  Last of all is the situation of harmful bacteria becoming resistant to antibiotics.

