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· Genetic Drift (sampling drift)
· Change in allele frequencies due to the effect of chance in small samples 
· Random change in the genetic makeup of the population
· Unpredictable changes in the short term
· Results in fixation in the long term (if no opposing evolutionary forces) 
· Incomplete representation of what the population was
· If you take a sample from the gene pool, you are never going to know what you are going to get 
· In the long run, it will always go to fixation. If nothing else is going on in that population (no gene flow, no selection, etc.) except this random sampling, the population will eventually hit fixation. We don’t know which allele it will be 
· What can cause a change in genetic makeup due to sampling? 
· Random chance during reproduction 
· Bottleneck events that reduce population size 
· The neck of a bottle gets thinner
· When a bottle neck event occurs, it is cut down in size 
· Some random catastrophic event, tsunami 
· If the individuals that die are just randomly dying, if there’s nothing about them in particular that makes it selection, then we are just removing a chunk of the population, and after the individuals die, we are left with a random sample of the population. That random sample who makes up the survivors may not have the same genetic makeup as the original population did. The people who survived may have a higher frequency of the A allele before the event occurred
· Cheetah went through bottleneck, so there is very little diversity in that population. Which is consist with genetic drift. 
· randomly reduce the population in time
· Found effects that create new populations from a small sample
· Small sample of an original population is starting a new population
· Often the sample from the new population doesn’t look like the original population in allele frequencies just by chance
· It will show a change in genetic makeup 
· Randomly sampling in space (geography) 
· Gene Flow
· The movement of alleles from one population to another 
· Getting the alleles into the new population that the individual is entering 
· Involves migration, but more interested in the movement of alleles 
· Alleles move because individuals move
· Migration can cause gene flow if the individuals start reproducing the population they enter 
· The individual might be bringing in new variation if they have alleles that aren’t even present in the population they are moving to. This changes the allele frequencies 
· They may bring the same alleles in, so they bring extra copies of alleles already present. Adding extra individuals and their alleles they carry changes allele frequency as well. 
· Gene flow tends to equalize allele frequencies across the populations
· Significant gene flow from on population to another and vise versa makes equal allele frequencies
· Gene flow interacts with other evolutionary force. 
· Tends to maintain genetic variation within populations 
· We can save small populations from fixation by gene flow 
· Population experiencing strong directional selection, sometimes gene flow from another population can oppose that selection. 
· Sometimes gene flow can oppose local selection pressures which maintains genetic variation 
· Gene flow can effect population frequencies and frequencies across populations
· Non Random Mating 
· The hardy Weinberg operates in a population where individuals mate randomly.
· Non random mating is the exact opposite. It is where individuals mate with other individuals based on phenotype.
· Cant see the genotype, all an individual can see if the phenotype. 
· There are two big classes of non random mating:
· Assortative mating
· Like mates with like, keep things different separate
· The only time you will get heterozygotes when a white bird mates with a blue bird, but since they don’t like to do that, it is unlikely
· We get more homozygotes 
· Promotes inbreeding and homozygousity 
· This disrupts the hardy Weinberg equilibrium
· Fewer 2pq, higher p2 q2
· Disassortative mating 
· Dissimilar phenotypes mate 
· Not about opposite, its about different
· Mating with someone with a different phenotype than you 
· If two different alleles are associated with individuals, then we have greater heterozygosity 
· Even though it effects genotype frequencies, it actually can’t and doesn’t change allele frequencies 
· Non random mating disrupts genotype frequencies, as long as everybody finds a mate, or mate at equal frequencies, then the allele frequencies don’t actually change from generation to generation 
· [image: ]

· Sexual Selection 
· Disadvantages to sexual reproduction 
· Vulnerability during copulation 
· May not see/avoid predators 
· Find a mate (problem in small populations)
· Reliance on female to carry offspring to term 
· Questionable paternity 
· More mechanics to sexual reproduction, energy and time investment (compared to asexual)
· Meiotic cost of sex 
· The idea that only half of your alleles contribute to your offspring 
· Difficulties in mating
· Wrong species
· Rejection of sperm 
· While you are copulating, you aren’t out looking for food
· Time spent mating time spent not doing other things
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