Population Genetics
· Evolution can be divided into macro-evolution and micro-evolution.

· Macro-evolution is evolution on a grand scale, such as the evolution of a new species from a common ancestor.

· Micro-evolution is the change in the gene frequencies within a population over time.  It is evolution within a species.

· Darwin's "The Origin of Species" convinced most biologists that species could change over time but the mechanism for change (natural selection) was not accepted until Mendel provided an explanation for the inheritance of traits.

· A population is a localized group of a single species occupying a particular area.

· Population genetics is the study of the frequencies of the alleles and genotypes in populations.
How to calculate frequencies of alleles and phenotypes:

Consider a population of 400 field mice that are either white or black.

· Black (A) is dominant over white (a)

· 364 are black

· 36 are white

· 196 are homozygous dominant

· 168 are heterozygous

· 36 are homozygous recessive
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Figure 11.7 Genetic structure of a parent population of field mice



there is a total of 800 copies of genes for fur colour in a population of 400 mice
The Hardy-Weinberg Principle

· Key to the study of population genetics

· The proportion of alternative forms of a gene (alleles) in a population won't change unless influenced by:
- mutation
- natural selection
- immigration
- emigration

· If the condition have no effect and mating is random, then proportions of genotypes will be the same after one generation

· Allows one to know what gene/genotype is expected in a population if evolution is NOT occurring. 
The Hardy-Weinberg equation is:
p2 + 2pq + q2 = 1

Where 
p = the frequency of the dominant allele



q = frequency of recessive allele


p2 = frequency of individuals homozygous dominant



2pq = frequency of individuals heterozygous



q2 = frequency of individuals homozygous recessive

