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· Natural Selection
· Differential survival and reproduction of individuals in a population due to current environmental influences
· Evolution does NOT equal natural selection. 
· The process where individuals that vary in their phenotype survive and reproduce at different rates because of interaction with their environment
· Evolution by natural selection is observable 
· Tracking generation by generation 
· This concept of observable doesn’t mean you can see it necessarily happen, sometimes observing natural selection is like knowing what happened at a crime scene
· Its not the kind of evidence that you can say you’ve seen it happen, more like a detective coming to the scene of the crime after its happened and putting the pieces together and saying that all the clues point to a certain conclusion
· Examples of evolution is observable by natural selection:
· Antibiotic resistance in bacteria
· Pesticide resistance in insects
· Heavy metal tolerance in plants
· Beak size in Darwin’s finches 
· Fitness
· The degree to which an individual survives and contributes offspring (genes) to future generations
· In the case of evolution, more interested in the genes/alleles the individual is carrying to different generations
· Absolute fitness (W)= number of offspring 
· Gives us an idea of who’s contributing more to the next generation
· Doesn’t give us an idea how that fitness compares to everyone else in the population
· Relative fitness(w)= relative to others in the population
· ‘best’ genotype has w=1  


· Adaptations 
· Traits that increase the probability that an individual with that trait will survive or reproduce in a particular environment 
· Selection causes differences in reproduction success, the consequence of that success is adaptations 
· Increase the probability of an individual with that trait will survive and reproduce in that environment 
· Constraints on Adaptations 
· Available variation for selection to act upon 
· If there’s no variation available, the population is not going to evolve. (Without any thicker shelled snails, were not going to see the evolution of thicker shelled snails)
· Very few environments are constant, the environment changes overtime.  
· Conflict between selection pressures (trade-off in fitness). Sometimes there are different selection pressures that are determining who survives or reproduces. Sometimes these selection pressures conflict, so we don’t always see the evolution of a trait because one selection pressure may be pushing for thicker shells while one is pushing against.  While the crabs are selecting the thinner snails, but birds are selecting the thicker, red shelled snails because those are the ones they can see in the population. 
· Trade off: When you increase some fitness for a trait, it comes at a cost for fitness of some other trait.
· (micro)Evolution
· Small scale changes in genetic make-up of a population (this is actually the definition of microevolution)
· Evolutionary Mechanisms 
· Origins of genetic variation 
· The paradox of genetic variation
· Mechanisms of evolution:
· Mutation
· Selection
· Sampling drift
· Gene flow 
· Non random mating 
· Where does genetic variation come from?
· In order for change in genetic makeup to occur, we have to have more than one allele (variation)
· Where does that genetic variation come from in a population?
· Genetic Variation Sources:
· Mutations: nondisjunction (aneuploidy), deletions, duplications, translocation, inversion, insertions, polyploidy
· Crossing over (recombination during prophase I of meiosis)
· Independent assortment 
· Random fertilization, which egg and which sperm is involved in making the zygote 
· Mate preference (random mating)
· Individuals are a combination of traits and the environment interacts with those traits. 
· Sources of new alleles: Mutations
· Spontaneous and heritable change in DNA sequence 
· Spontaneous because its random and it just happens, we can’t predict when and what it will be. 
· It’s heritable because it can get into the DNA sequence that makes the next generation 
· Is a mutation that occurs in an arm cell heritable? 
· Its heritable to the cells that the mutated cell creates, but it is not going to be passed on to the kids because it doesn’t show up in every cell in the body
· The mutation has to occur in cells that are going to get passed on to the offspring 
· [bookmark: _GoBack]Rare, random errors
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