Evolution is the outcome not the process of population change over time.
Evolution is caused by the processes of :

· mutation

· genetic recombination

· genetic drift

· natural selection

· gene flow 

· non-random mating


Hardy-Weinberg principle: In population genetics, the idea that if a population experienced no selection, no mutation, no migration, no genetic drift, and random mating, then the frequency of each allele and the frequencies of genotype in the population would remain the same from one generation to the next.

Hardy-Weinberg ratio: The ratio of genotype frequencies that evolve when mating is random and neither selection nor drift are operating. For two alleles (A and a) with frequencies p and q, there are three genotypes: AA, Aa, and aa. The Hardy-Weinberg ratio for the three is: p2AA : 2pqAa : q2aa. It is the starting point for much of the theory of population genetics.

These are the conditions of the Hardy-Weinberg Principle.

The original proportion of genotypes in a population stays the same if :
· large population size

· random mating

· no selection

· no mutation
· no migration

In real world:

Evolutionary Change


allele frequencies do change


· mutations – rare changes in DNA, approx. 1 in 10,000 cell divisions but remain a source for new gene combinations

· non-random mating through self-fertilization or discrimination of genotypes in mating, (black cats only mate with other black cats)

· genetic drift 

· small populations = frequencies may change by chance

· founder effect = few individuals migrate and bring only some alleles, previously rare alleles can then become more prominent in population

· bottleneck effect = catastrophic event, leaves few survivors and may upset the allele frequencies

· natural selection is major driving force in evolutionary change

individuals cannot adapt to their environment


they are either adapted or not!!!

· those that are best adapted will achieve reproductive success

· natural selection requires genetic variation (mutations of gene recombination) and this is heritable 

Forms of Selection

· avoid predation
· change to climates

· resistance to pollution, pesticides or antibiotics

· selection for resources

· fitness is defined as a relative measure for being adapted – usually expressed as the number of offspring of one gene compared to another
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