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· Include a taxon, the out-group, that is known to be distantly related to the group of interest
· Must have one character state in common 
· Compare the study group to the out-group 
· Out-group is the root of the tree, always branch off the tree farther in evolutionary time (comes before any of the in-group) identifying the ancestral states of the characters 
· When two (or more) hypotheses are possible, use the rule of parsimony 
· The simplest explanation is most likely correct (fewer number of evolutionary changes)
· Often assumes similarity due to convergent evolution is rarer than common ancestry 
· Phylogenetic Species Concept
· The smallest group of organisms that share a unique set of character states NOT shared by any other groups (i.e monophyletic group)
· The set of traits makes them unique from all other groups 
· Includes all of the organism from the common ancestor 
· Traits: morphological, behavioral, genetic… 
· Populations must have been evolutionary independent long enough to create differences 
· There must not be any gene flow, so they have been evolutionary independent for long enough to have the unique set of traits, no gene flow to share that trait with other groups of organisms
· The best definition of a species, but we don’t use it a whole lot because its hard to come up with the phylogenetic tree, have to know something about the evolutionary history to use an out-group 

· Population Ecology 
· What is Ecology?
· Ecology is the study of interactions between organisms and their physical and biological environment (not just water, sun, rocks, etc. it includes the abiotic compenents (nonliving) and also the biological environment(biotic components)
· Organismal ecology is very evolutionary based, interactions between individuals
· Behavioral ecology looks at sexual selection and mating
· Population 
· A group of potentially interbreeding and interacting individuals of the same species living in the same place, at the same time 
· Community occurs not just humans, but the microbes living in ur mouth, on the floor, etc.
· Population: individuals of one species in the population at the same time
· Population ecologists are interested in describing populations 
· Characteristics
· Distribution- where we find that population in the landscape, where we find the populations on a larger scale pattern
· Population size- the number of individuals in the population
· Population density- how tightly packed individuals are per unit square 
· Dispersion- how individuals are spaced relative to one another of their population 
· [bookmark: _GoBack] Uniform dispersion- having space between individuals 
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