Lecture 9 
· Genetic Drift 
· Genetic drift is the result of chance 
· Chance will have increasingly more impact on a population as the size of the population gets smaller 
· In small populations, genetic drift will trigger a decrease in genetic variability and a decrease in heterozygosity 
· In a large population genetic drift will cause little changes to the allelic or genotypic frequency of a population 
· If there are no other processes (mutation, migration or selection) that will affect allelic frequencies at a particular locus, genetic drift will eventually result in the fixation of an allele and the elimination of all others for this locus. 
· This means that the population is affected by a random un planed process 
· If no other evolutionary processes are acting on allelic or genotypic frequencies, then the probability that an allele will become fixed is equal to its frequency 
· In the end of the process there will be one allele that has a frequency of 1.0 
· Frequency if probability of getting fixed 
· The population bottleneck:
· In small populations, genetic drift can lead to the fixation of deleterious alleles and a loss of genetic variability. Thus, increasing the risk of extinction 
· This creates a smaller genetic variation 
· Under genetic drift it is stronger 
· May take a certain amount of time 
· Any population that is small may enter into a spiral of extension 
· As human we diminish their population by almost 70% 
· The more alleles the more diversity and the more reproduction that occurs 
· Founder effect (off branch of a population bottle neck) 
· When a few individuals from a larger population create a new colony, the genetic make-up of the colony differs from the source population 
· Myotonic dystrophy 
· Polydactyly in the Amish 
· This occurs when a part of the population migrates to a new location. This means that the rare becomes more common due to in breeding 
· Natural selection 
· A process by which the individuals with certain hereditary particularities survive and reproduce in larger numbered than other individuals 
· The alleles favored by selection are more abundant in offspring than in the parental generation 
· The action of natural selection on the frequency of an allele can be cancelled by the action of mutation, generic drift and migration
· The only evolutionary mechanism that aids the survival and the reproduction of organisms in their environment
· The 5th process yet most important 
· Hereditary variations constitute the basis of natural selection 
· Example butterflies, the change in colour occurred due to different food source 
· Variability in yarrow height according to altitude   
· Genetic differences or environmental effect 
· Examples yarrow plants 
· Collect seeds and grow in the same environment is a way to see that there is a difference in the seeds or if there the difference occurs due to altitude 
·  Adaptive value (selective value, fitness):
· By definition, fitness or the adaptive value of a genotype corresponds to the contribution of an individual to the genetic pool of the next generation when compared with the contribution of other individuals 
· Very variable 
· Types of hereditary traits:
· Qualitative 
· Discrete variation: colour 
· Quantitative 
· Continuous variation: height, weight 
· Polymorph 
· Population showing distinct morphological types of genetic variability 
· Many genes control 
· Difference in ½ traits 
· Natural selection for a continuously variable trait can act in 3 ways 
· Directional selection 
· Evolves to favour to one extreme
· Example:
· DDT killed the mosquitoes in 2 years 
· They controlled the mosquito population 
· It is banned because it
· Can cause cancer 
· Directional selection meaning that the population favoured those mosquitoes that are resistant to DDT 
· Disruptive selection 
· Evolves to favour two different extremes
· Example: 
· Birds – pyrenestes ponceau
· The width of the lower jaw 
· The mid range jaw was not favoured 
· The larger beak was the most favored and the smaller beak would feed on other food
· Stabilizing selection 
· Evolves to favour the average and not an extreme 
· Example 
· Babies that where 8 pounds at birth where more likely to survives then those who were of bigger and smaller amounts. The 1930s/1940s 
· Mammals have 7 vertebra (cervical) 
· 6 or 8 is a problem which results in issues with the other organs within the body 
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