· Mutation and Sexual Reproduction produce the genetic variation that makes evolution possible.
· NOT all variation in a population is heritable, the phenotype  results from a combination of the genotype, and environmental influences.
· only the genetic component of variation is relevant to natural selection, 
· characteristics are determined by a single gene locus, with different alleles producing distinct phenotypes. But where do alleles come from ????
MUTATION 
New alleles are produced through mutation. - Ultimate source of variation that serves as raw material for evolution. 
In multicellular organisms:
only mutations in cells that produce gametes can be passed down to offspring and affect a population's genetic variability.
-sometimes a mutant allele can improve the adaptation of an individual to its environment and increase its reproductive success, but if the mutation affects a protein's function, this will be harmful.
- duplication of a gene or small pieces of DNA through errors in meiosis can provide an important source of variation. If a repeated segment of DNA can persist through generations, mutations in duplicated genes may accumulate, producing new genes with novel functions. 
SEXUAL REPRODUCTION (genetic recombination)
- most genetic variation in a population that reproduces sexually occurs from the unique combination of alleles that each individual inherits.
fitness- an organism's contribution to the gene pool of the next generation relative to the contribution of other organisms. 
Traits such as speed or strength can lead to a greater fitness.
adaptations - diverse modifications that individuals of a common ancestor accumulate over millions of years.
positive adaptations can increase an individual's reproductive success.
-crossing over (meiosis)
- independent orientation assortment of chromosomes
-crossing over creates recombinant chromosomes having a combination of genes that were originally on different  homologous chromosomes. - THe homologous chromosome pairs are aligned randomly at metaphase of meiosis 1 
- fertilization
Variation
-traits can be discrete (colour) or continuous (height)
- multiple variants of a discrete trait is called a polymorphism
phenotypic plasticity- the same genotype can express a different phenotype, depending on the environment.
Adaptation - heritable trait that allows an organism to survive or reproduce. A trait that increases fitness is said to be adaptive.
AGENTS OF MICRO-EVOLUTION
(cause of changes in allele frequency) 
1) mutations
2) genetic drift
- a change in the gene pool population due to chance, allele frequencies fluctuate from one generation to the next.
bottleneck effect - drastic reduction of allele frequencies in a population, reducing variation greatly. (Earthquakes, fires, floods.)
g.d also occurs when a few individuals colonize a new area, producing the founder effect. - explains the relative high frequency of inherited disorders among human populations established by small numbers of colonists. 
3) selection 
- genetic equilibrium is disrupted when an allele frequency increases from one generation to the next.
chance: random collection of genetic variation packaged into gametes and combined in offspring. 
sorting: some alleles are favoured over others.
can affect a population in 3 ways:
 
stabilizing selection: has a greater number of intermediate phenotypes, reduces variation and maintains the status quo (gray mouse) 
directional selection:
acts against members of one of the phenotypic extremes
(only dark mice) 
this is typical in periods of environmental change, or when a species migrates to a new environment. 
disruptional selection: occurs when an environment varies to favour both ends of a phenotypic range, skipping the intermediate. (light and dark mice only)
4) gene flow
 
- occurs when a population may gain or lose alleles when fertile individuals leave or join a population, or when gametes (such as pollen) are transferred to the population
Balancing selection - 
if a heterozygote has the highest fitness in a certain situation, both alleles will persist in the population ex: sickle cell anemia
